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HOW BREAST FEEDING REALLY WORKS
(Facts vs Medical Folklore)}

by
0.8, Jelliffe
and

E.F. Patrnice Jelliffe
CFNI, P.0, Box 140, Kingston 7, Jamaica

The subject of breast feeding tends to be obscured énd ﬁade more dlfff-
cult by ill-informed dogma, emotional diséussiéns and oplinionated aséerTioﬁs
rather than guided by knowledge of the abundant, clear-cut facts, in many cases
known for decades, concerning the normal behaviour of mother and newborn in
mammals in general, and in man in particular,

In view of the rapidly increasing concern with declining breast feeding
in less developed parts of the world, it seemed timely to review some more
practical aspects of knowledge of the psychology and physiociogy of lactation,
or, more properly, of the emotional and nutritional interaction of nursing

mother and child - in other words, the process of breast feeding.

Problems of Being a Primate.

For most mammals, the process of suckling thelr young is almésf entirely
insfinchQe. However, the so-called higher brimafes seem to pay a penalfy for
thelr cerebral complexity and need two other things to ensure successful lac-
tation. | | o

The first of these is knowfedge orrinétkucfioh'; a+ ieasf as galned
subéonsciously in girthood by observation of.fehales suckling their young In
the group, clan or community. -

In human societies, this is a normél,'éverydéy part of the scene in
all traditional communities. It is only recently that this Hasrno Ioﬁger

become so in currently industrialized, urbanized communities, where Western



concepts, over-emphatically Iabel!ing the female breast as aesthetic sex symbol,
héve madé suckling the infant in pubtic taboo.

Interestingly, the need for prior Rnowledge also applies to chimpanzees
and other non-human primates. |f reared in cépfivify, females have difficulty
with suckling their young. - -

Secondly, In humans especially, breast feeding is most easily accom-
plished if gudidance is given to the mother, especially earty on. This is shown
in many traditional societies where incantations or various herbal medicines or

other procedures may be employed as galactogogues.

uﬂfr.eauzad Reﬁﬂe.xeé

The process of breast feeding aepends principally.on the funcffonlng of.
cér?a;n reflexes In both the neﬁborn baby and in the mother. These receive
little attention In +ex+books of midwlfery or paediatrics Intended for both
medical sfudenfs aﬁd nurses. | o

On the baby's side, three ref!exéé q;e operative. These are the nobting
neglex, the Auck,éﬁg (on more correctly the Adchuhg) neﬁzéx and the swallowing
heglex.

With the rooting reflex, pressure on the infant's cheek is followed by
him turning his head towards the pressure, and opening and closing his mouth -
as he seeks for the breast. The sucking reflex Is the comp i lcated series of.
movements, whereby the baby "milks' secrefion out of the terminal lacteals by
Squeezing the breast between his'hard palate and his tongue.

These reflexes are present in all normal full-term babies, -and‘even in.
some low birth weight infants. They may be absent in prematures and Impaired
in neonates severely ill with brain:damage, jaundice or infection. -Also,
mechanical 'difficulties may occur with such congenital abnormal ities as cleft

palate.”



On the mother's side, two reflexes are responsible. for successful lac-
tation. Firstly, the prolactin reflex s the main hormonal factor in milk
production. In this, sucking by the newborn leads to impulses passing from
the nipple and areola up the vagus nerve fo the anterior pituitary, which lead
to the secretion into the circulation of prolactin, responsible for the sécre-
tion of milk. (Figure |)

The second reflex s known variously as the £Let-down reflex, the draught
neflex or the milk efection neflex. 1t is-very important to appreciate that
it Is above all a psychosomatic reflex - with a bodily or scmatic component,
which can, hewever, be influenced by the mother's emotions.

The somatic component of the let-down reflex starts with the baby
sucking the mother's breast. This stimulates the areola and impulses pass
(again via the vagus nerve) to the posteriox pituitary, which releases oxy-
tocin, which passes in the blood stream back to the breast. Here, it acts on
the muscle cells (myoepithelial celis) of the alveoli, squeezing milk out of
them and propelling it down to the terminal lacteals, where It is easily
accessible to the infant. (Figure 2)

As mentioned, this reflex Is highly sensitive to the mother's emotions.
As Is well appreciated by dairy farmers, the reflex is easily inhibited by
anxiety or worry; a "strange" milker produces less yield from a cow.

A sudden emotional shock cén, as is well known, "dry up" a woman's
milk. Conversely, confidence teads to an unimpaired, or even an enhanced,

let-down reflex,

Practical Points
In addition to knowledge concerning these main raflexes, there is also
much information concerning the best practical methods of Initiating breast

' feeding} This is well documented, but seems to have penotrated rather little



into medical Thinking.(s’g)

For example, it has been clearly shown that the puerperium'is the cri-
+ical period as far as initiation of lactation is concerned.(3) in other words,
the sooner the newborn is put to the breast, the better and the more {tkely
lactation is to succeed.

Also, early close contact is more and more recognised as being a funda-
mental feature of mammal mother-child behavioural "imprinting" responsible, in
part, for subsequent social pehaviour.€:10)  [n addition, the oxytocin pro-
duced by the resulting early suckling minimizes uterine haemorrhage. Likewise,
it has been clearly shown that the number of feeds are extremely important in
relation to prolactin secretion and consequent miik producfion.(Z) In other
words, as §requent feeds from as soon afler birth and for as Long as the baby
wishes is physiofogically sound advice, based on sclentifically collected data.

Another great controversy concerns the question of whether one or both
breasts should be taken by the baby. The answer physiologically and nutrition-
ally is that after the first minute of vigorous sucking, the Infant should be
moved to the other side. This is the way to obtain maximum nutrients and to
_empty both breasts as much as possible - another important stimulus to milk
production.

Another major practicat point is that it has been shown Time and again
that the Introduction of so-called complementary bottle feeds is rarely neces-
sary and is a potent deterrent to successful lactation. Except under extreme
climatic conditions, unrestricted breast feeding is a source of water as well
as other nutrients. This was, for example, shown to be so in WesT Bengal,
India. (4 |

The use.of compleménfary bottle feeds fills the infanfs stomach and _
lessens his sucking vigour, so vital for both let-down and prolactin ref]éx;s.(7)

In addition, both the easler obtaining of cow's milk formuia from the bottie
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(and perhaps its greater sweeTness) and the different "sign stimulus" of the

bolee nipple interfere with the normal breast feeding process.(3)

Maternity Wands - Help or Hindrance?

With the available scientific knowledge concerning lactation and breast
feeding, it Is instructive to examine the situation of the young, inexperienced
urbanized mother in her usual puerperal environment - that is, the maternity
ward. As opposed to her traditional village sister, the young, inexperienced
urbanized mother may never have seen a baby breast-fed or have had very liTT{e
opportunity to do so. On the contrary, she may have heard a great deal con-
cerning problems of unsuccessful breast feeding, such as cracked nippies,
engorgement and breast abscess. She will have been bombarded with advertis-
ments in women's magazines, the daily press, radioc and TV concerning the
excellence of proprietary milks. In some cases, anywhere, and in the majorify
in more affluent parts of the world, sha can also afford these processed cow's
milk preparations and knows that these offer a practical alternative which
will permit her to return to wider social engagements or to "town-type" work,.
either to supplement the family income or to fill her fashionable |iberated
role. She will also have been reached by the misinformation of the modefn
folkiore concerning breast feeding's effect on "the figure",

She may, therefore, not be able to breast feed because she has +o wofk,
or she may not wish to do so because the whole process is not "with it", ér Is
"animal-like". Nevertheless, a farge number of mothers wish to breast feed
but are unsuccessful. The question is why?

It is obvious }haT a vigorous full-term baby with alt the reflekes is
needed, and also a healthy, weil-fed mother, although the latter is'leéé im-
perative than often thought. FPoorly nourished, slckly peasant women alf over

the world lactate surprisingly well, but to their own detriment. By the time



they have reached the fourth or fifth pregnancy-lactation cycle, they are
prematurely aged, nutritionally depleted and likely to have a high mortality.
In other words, it Is necessary to emphasize the feeding of pregnant and lac-
tating mothers in relation to breast feeding, using realistic, economical diets
based on local food mixtures.

However, there is no doubt that the main factor responsible for success
or failure Is the let-down reflex, which, it will be recalled, is principally
related to sucking stimulus at the breast and lack of anxlety or, more posi-
tively, confidence.

The modern maternity ward usually helps not at all in any of these
matters, although lip-service may be paid to "breast is best". In fact, the
newborn baby, uniless very sick, falls between two speclalities; he sits on the
frontler between obstetrics and paediatrics, and, too often, is nobody's con-
cern,

The young inexperienced urbanized mother has no knowledge concerningi_
breast feeding, nor, usually, have the medical or nursing staff, a!Théugh they
are meant to be the experts. The crowded regimented unprivate atmosphere of
the usual mafernify ward means that the mother has limited time to receive
individual advice and guidance, even if anyone really knows what to advise.
Her baby is often separated from her and put in the nursery - an extraordinary
and inhuman travesty of obvious physiological and psychological needs. Not
surprisingly, the mother is anxious, apprehensive and uncertain. Her let-down
reflex is likely to be Inhibited, so that the baby receives little milk and it
is dissatisfied. He protests by grying and thus further increases the mother's
apprehension. (Figure 3) The over-worked nurse or midwife galloping around
the Qard makes the instant diagnosis of "not enough milk" or "milk doesn't

sult the baby". The recipe is either complete removal to artificial feeding,
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or, at best, a "temporary" complementary bottie feed, which increases the .
mother's lack of confidence and, for reasons menffoned'previousiy, often Is the

worst possible sabotage of the vigorous sucking needed for successful Jactation

and breast feeding.

Needs

To improve the situation with regard to breas+ feeding, there are three
needs in the health field, Firstly, medical and nursing staff need to know the
rudiments concerning the Psycho-physiology of breast feeding, and this needs
inclusion in thelr training, (})

Secondly, maternity wards need to be re-thought as regards structure,
functioning and procedures,

Thirdly, public health authorities and nutritionists need +o realize
that breast feeding Is, for nutritional and emotional reasons, a highly impor-
tant component of biologically time-tested rearing of human babies,

These needs are important anywhere, but are a top priority in so-cal led
less developed countries where alternatives +o develop breast feeding are just
not possible economically or hygienical ly, and artificlal feeding is a major
cause of the rising Incidence of failure to thrive and the diarrhosa-marasmus

syndrome, especially in urban areas,

Refenences
(1) Appiebaum, R.M. (1970) Pediat. Clin. Nonth America, 17, 203
(2) Egli, G.E. et al (196]) Pediat. 27, 3i4
(3} Gunther, M, (1955) lancet £, 575
(4) Jelliffe, D.B. (1956) Cowwnien, &, 19}

(3)  Kark, S.L. (1957) Med, Proc. 3, 404



(6) Klaus, M.H. et al (1970) Pediat. 46, 187"

(7) Stuart, C.A. (1043) J. Pediat. 23, 3

(8) Waller, H.K. (1943) Lancet 4, 69

(9) Waller, H.K. (1947) Bnrit. Med. Butlf. 5, t8l

(10) Winnlcott, D.W. (1969) Mother & Child Care. Sept., 147



NUTRITION NEWS AND OPINION FROM THE CARIBBEAN

CARIBBEAN FISH MARKET ATTRACTS TNVESTMENTS
From League For International Food Education Newsletter, October 1970,
4tself an excenpt §rom the UNDP Pre-Investment News of September 1970

Investments worth at jeast an initial $17 million for developing Carib~
bean fisheries -- including trawlers, shore facilities and marketing -- are
ei ther underway or at present being considered.

Since 1965, the United Nations Development Programme (UNDP) has been
surveying the Caribbean's f]sh potential, with three of i+s OWi research
vessels now In the area, Valuable fish resources have been disclosed; parti-
cularly along the Guyana shelf. Shrimp trawling and shark line-fishing atso
could be expanded.

The Caribbean nations now import about three-quarters of thelr fish
needs. As the Trinidad Guardian wrote: "Saltfish and salmon still come in
from Canada, and we geT canned kippers from Europe. Even canned shrimps from
Japan find a market in the Caribbean, from where they quite likely would have
originated.”

HEALTH PLANNING SECTION SET UP IN MINISTRY
From the Daily Gleanen, Kingston, Jamaica, February 19, 1971

A Health Planning Section has been set up in the Ministry of Health
"In order to determine more fully the degree of priorities in the Heal+h
Services", Glving reasons for +this development yesterday, the Minister of
Health, the Hon. Dr. Herbert Etdemire, said that over the years it had become
more and more apparent that there was "pressing need to investigate the aims,
needs and methods of the medical-care system more thoroughly". Decisions
were usualiy made on the basls of demand rather than need, he said, but what
was needed was an assessment of +the optimal uses to which the services could
be put, and of priorities. : '
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Or. Eldemire was addressing the opening of the three-day Government
Medical Offlcers Conference in the Medical Lecture Theatre at the University
of the West Indies. One reason Dr. Eldemire gave for constant assessment of
the quality of medical care being provided was that "medical care is becoming
increasingly expensive", and one could only hope increasingly beneficial. He
said the cost of the health services In Jamaica had frebled over the last 6
years. The budgetary provision six years ago had been $7 million and in 1970
i+ was over $25 million. "Over the last three years the proportion of the
Gross National Budget spent on our health services has increased from 8.14 per
cent in 1967 to 16.14 per cent in 1970. But we realise that the more advanced
the society becomes, the greater are the demands for up-to-date, sophisticated
medical services both in the preventive and curative areas".

The Health Minister went on to list a number of developments taking
place in the Ministry. A Nutrition Unit was working in collaboration with
other agencles to produce a high-calorie, high-protein weaning diet, based on
local ly avaiiable foodstuffs. A pilot study, being carried out in an eastern
parish, was yielding valuable results and, it was hoped, would form the base
of a model maternal and child health programme for the island.

FAQ TO HELP WITH STATISTICS AND MARKETING EFFORTS
From the Daily Gleaner, Januany 13, 1971

Three areas of major need in which the Food and Agriculture Organization
is presently endeavouring +o offer assistance to the English-speaking Caribbean
have been named by the Assistant Di rector-General of The FAO and representative
for Latin Amerlca, Mr. Juan Felipe Yriart. These are the provision of the ser-
vices of a qualifled agriculfural statistician to compile data required for the
efficient operation of the Agricultural Marketing Protocol and to form the
basis for co-ordination of the various statistical systems in use in the dif~
terent countries; provision of the services of a marketing expert to assist in
this field and assistance In the creation in association with fthe UN and ECLA
of a multi-disciplinary task force +o work on regional development including,
among other things, the rational isation of regional agriculture,

Mr. Yriart, who was delivering the main address at the Consultation on
Agricultural Deve lopment Problems in the Caribbean Region at the Sheraton-
Kingston Hotel yesterday, said that the assistance in these areas was in addi-
+ion to the several projects in which FAO was providing help to the CARIFTA
countries.

Ho told delegates: "Wo in FAO are most appreciative of the steps that
have already been taken in the Region, especially with regard to CARIFTA. We
welcome the opportunity of working with you in programmes of agricultural deve-
lopment and diversification and fowards your goals of intra-regional rational-
1sation of agriculture and increased +rade both within and without the Carib-
bean. In regard to the latter, we would encourage you to lock towards Latin
America and the possibilities of integrating with other t+rading blocks such as
+he Andean Pact and the Central Amarican Common Market, wherein you would un-
doubtedly be able to widen your area of compliementarity.



the Region and your Individual countries regarding which FAQ is already co-.
operating with Governments.

"In a recent report the Secretariat of CARIFTA has stated that one of
the more formidable cbstacles to regional integration as well as the development
of secondary eccnomy activities Is related to the Inadequacy of statistical data.
Much of the data required for the efficient operation of the Agricultyral Mar-
keting Protocol is not available. (n order o assist the countries and CARIFTA
In this matter FAO is disposed to make avallable the services of a qualified
agricultural statistician and has so informed the Secretariat of CARIFTA in
this regard. '

."In December 1969, FAO Sponsored a Conference on Marketing for the
English4Speaking Caribbean Area at St. Vincent. As a resul+ of this Conference,

-FAO s prepared to provide the services of a marketing éxpert to assist In this

general fleld. The Unfted Nations, and more specifically the Economic Commis-
sion for Latin America, is currently preparing to assist the CARIFTA Region ‘
with a mulfidisciplinary task-force to work on regional development including,
among other things, the rationalisation of regional agriculture. We in FAD
have already been in conversations with the CARIFTA Secretariat and ECLA for
the purpose of determining how best we might be able to Join in and participate
in this task-force. It would appear to me that we have a very def
and contribution +o play In this matter. Furthermore, we appreciate the oppor-
tunity to work together with other agencies within the UN family, especially

on such worthwhile and important projects such as this,

"FAO is proud of the on-going programme of the Eastern Caribbean Instj-
tute of Agriculture and Forestry located in Trinidad. We feel that the work
coming out of this tnstitute will have valuable implications for many of the
territories of the region. Together with +he Pan American Heal+th Organization,
FAO is also actively collaborating with the Caribbean Food and Nutrition Insti-
tute with headquarters in Kingston. we feel, as you must, that the nutritional
aspects of planning and development cannot be overlooked and this must be con~-
sidered in any programme of regional rationalisation.

"There is the on-going FAO/UNDP Regional Fisheries Project located in
Barbados which will scon be supplylng valuabie Information necessary for the
development of 3 progressive and viable fisheries industry and which besides
becoming an important factor in Inter-regional +rads and an earner as wel| as
8 saver of foreign exchange, can also serve the invaluable function of helping
to close the protein gap which exists In some of the countries, Lastly, FAQ
has also been lending support to the Caribbean Plant Protection Commission in
the preparation of mode! plant quarantine legisiation; and, in co-operation
with PAHO and WHO is prepared to assist CARIFTA in drafting anlmal quarantine
legislation.

and Tobago In relation o its Third Five-Year Plan and the Agricultural Mar-
keting Protocol of CARIFTA. Thus, | repeat, FAQ is indeed interested in this



area and we in the Regional Office $eel a common bond of sympathy and under-
standing with the Caribbean countries.”

GRENADA AGRICULTURAL BANK DLANS MORE ACTIVE ROLE IN FOOD DRIVE
From the Trninidad Guardian, Octoben 29, 1970

In the report of the Grenada Agriculfural Bank for the year ending 1969
reference is made to the imbalance In loans made for planting food and vegetable
crops as compared to that for nutmegs and COCOa. Greater emphasis has fo be
directed towards the ptanting of vegetable crops, and the year 1970 would see
the Bank playing a more active role in the drive to more food and vegetable
crop cultivation. I+ has been recognised, the report states, that the needs
for development override. legal difficulties such as obtaining adequate security
$or the Issue of loans. . :
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AGRICULTURE, FOOD AND NUTRITION IN DEVELOPING COUNTRIES*:

by

pr. B.M. Nicof, 0.B.E.
Nutrition Divisdion, FAQ, Rome

tWhat men eat and drink is shaped not only by cooking techniques

and equipment but by agriculture and animal husbandry, by the

availability of water and fuel, by knowledge of botany, biology

and the ecology of plants, insects and animals. Success OY

failure in the quest for food has dictated population growth

and urban development as well as economic, social and political

theory. And the quest itself has been the catalyst of explora-

tion, trade, technological development and, not infrequently,

war and dominion.,'

This quotation from a bopk recently published in England (Tannahill
1968) indicates the many interrelated factors and disciplines which have to
be shaped together when planning for man's food requirements.

Success or failure in meeting man's needs for food and nutrients is
one of the primary features which distinguish between the so-calied developing
and more developed countries. As long as 3,000 years zgo the Indian, Chandogya,
maintained that: 'Food is better than power. If a man abstain from food for
ten days, though he live, he would not be able to see, hear, perceive, think,
act and understand. But when he obtains food he is able to see, hear, per-
celve, think, act and understand' (Tannahill 1968). Sydney Smith, 150 years
ago in England, was tconvinced that character, talents, virtues and qualities

are powerful ly affected by beef, mutton, pie crust and rich soups' (Tannahlli

|968). The indlan's doubts about the avaiiebility of food from day to day and

*This paper was a contribution 10 a Symposium held on 7 May 1970 at the Royal
Society of Medicine, London, on Problems of Workd Medicine. 14 was gt
published in the Proceedings of The Royal Sociely of Medicine, Nov. 1970,
v.63, pp. 1177-1181. The hind permission of the Honorary Editons and the
authon #o neproduce the article 44 ghatefully acknowledged.



the Englishman's unquestioning acceptance of a rich diet epitomize one of the -
major continulng differences between developing and developed countries.

In England, in the days of Sydney Smith, men of his kind probably still
had to take sufficient exercise (Mann et af. 1955) to maintain a reasonable
blood cholesterol level; in the classification developed by Passmore (1964)
they would be categorized homo sportivus. Nowadays such men (and women) are
likely to spend the time which Sydney Smith had to devote to exercise, in
driving around in automoblles, flying in aircraft, or sitting in front of‘Te]e-
vision screens. They have become homo sedentarius whose food supplies and
food consumption exceed his requirements, who becomes obese and who is, as
likely as not, headed towards the skills of eminent cardiologists or a prema-
-fure grave, Even more disturbing in the developed countries is the probabi-
Ity that homo Laborans, due to technological advances in industry, a shorter
and shorter workling week, and a lack of inclination or absence of opportunity
to become homo spontivus, will also degenerate, if he has not done so already,
into homo sedentarius. In the developing countries it is as yet only a small
percentage of the popuiation at the top of the socic-economic scale who could
yet be categorized homo sedentarius. However, FAQ's main interest is with the
developing countries. In co-operation with the World Food Programme FAO is
successfully implementing projects which transfer food surpluses built up in
the more developed countries to the developing countries to assist them .In
many different aspects of socio-economic development.

Apart from their poverty (except for those with large revenues derived
from ofl) a common characteristic of developing countries is their dependence
on agriculture., About 70% of the people in the developing world depend upon:
agriculture for their llvelihood. Agriculture accounts for more than 80% of

their exports, These agricultural exports are not all foodstuffs and include



forest products, wool, hides and skins and so on.

FAO's thinking about the future of the developing countries is contained
in its tndlcative World Plan for Agricultural Development (IWP) which analyses
the main issues which will be facing agriculture in the 1970s and 1980s, and
suggests the most effective ways in which they can be resolved by natlonal and
international action (Food and Agriculture Organization 1969). I provides
data for production, consumption and trade objectives projected to the years
1975 and 1985 based on the years 1962-4 and on trends In food production and
consumption established in the 1950s., The IWP has been prepared by a group
of economists, agronomists and nutritionists working closely together and
drawing on demographic and socio-economic data provided by the United Nations.
Through the IWP, FAO makes proposals to governments on the development of land
and water resources, the use of improved agricultural technology in food pro-
duction and on changes in institutions which directly affect the agricultural
economy of the developing countries. By far the greater part of agricultural
production in developling regions consists of food for consumpfion within the
region where it is produced. Serfous doubts have existed in many quarters on
the ability of developing countries to produce enough food to keep pace with
rising population and eccnomic demand. |t is the IWP conclusions on this
aspect of the problem, rather than the projections and assumptions on which
they are based, that are considered in this paper.

What was the situation in 19627 The data shown In Tabie I are derived
from careful scrutiny of national food balance sheets covering about 80% of
the world's population. |t could well be said from these figures that the
situation does not appear to be too bad in respect of calories and protein.
The gaps between supply and requirement, which are not more than about 10% in

Africa south of the Sahara, the Near East and North Africa and the Far East,



17

might well be compensated by physiological adaptation without too much loss }n
working effi¢iency or health. |f the levels of requirement set by FAO and WHO
(Food and Agriculture Organization 1957, 1965) were to be lowered dnly a little
It might well be that supplies would meet per caput requirements in all regions.
However, the picture given by Table I is not as rosy as it might appear. ‘The
peoples of all the developing regions, whether their diets are adequate or not
In energy and protein, are increasing in numbers at rates of up to B%Jpeh annum
in spite of child mortality rates which may be as high as 400 per 1,000 between
birth and attaining the age of 5 years. And what a waste of energy and protein
such mortality rates imply! The prevalence of protein-calorie malnutrition is
a serious public health probfem in all the developing reglons in spite of the
reasonably adequate supplies at per caput level Indicated In Table I.

Table 1: Enengy and proiein supplies (S) and requirements (R) by negions

Aih base yeans [1962-64) at per caput Level (Food and Agriculture Organiza-
tion 1969)

Calories {per day) Protein* (g/day).

. : ) S/R . S/R
Reglon 5 R (%) S R (%)
_NorTh America 3,090 2,710 14 G1(64) 74 .| 123
Oceanlia _ 3,200 2,540 126 93(62) 73 127
Eastern Europe 3,020 2,570 8 94(34)
Latin America 2,600 2,380 109 68(25) 65 105
Africa south ‘ . -
ot Sahara 2,130 2,240 95 58 (9) 63 9l
Near East and ' ' ' ' I -
North Africa ' 2,140 2,340 9] 64(!5) 64 100
‘Asfa and Far East 1,590 2,2!0- 90 51 (7) 58 88

*practical allowance

*total proteins, with animal sources shown In parentheses



When food consumption data rather than food balance sheet sfafisTics_
aré considered a different picture emerges which shows that the principal fac-
tors concerned in the epidemiology of malnutrition In developing countries
are: (1) lnequality of distribution of available food within the home.

(2) Inequality of distribution between socio-economic groups. (3) The bulki-
ness of diets based on cereals, starchy roots and tubers. (4) The extremely
high incidence and prevalence of infectious disecases and parasitic infestations.
I have observed subjects who were in nitrogen equilibrium on a trial diet go
into a negative nitrogen balance of 3-4 g (20-25 g of proteln) within 24 hours
of developing an attack of malaria. Table II shows that, even when adult
Nigerian peasant farmers are eating diets which provide between 100% and 125%
df thelir energy needs, the diets consumed by their 4- to 6-year-old ;hi{dren
cover only 70% to 90% of their requirements. The same diets provide these
peasant farmers and their young children with ample amounts of protein provi-
ded they are based on the cereals (sorghum, pennisetum and eleusine) grown In
the savannah and montane areas. However, in the rain forest and derived savan-
nah areas, where the staple foods are yams (Dioscorea, Xanthosoma, Colochasia)
and cassava [Manthot), the diets consumed supply amounts of protein which fall
far short of the 'safe practical allowance! for both young children and adults
and only just reach the 'minimum requirement' for young children. Factors
which limit the consﬁmpfion of food by young children in these parts of the
wortd are: (1) Ignorance on the part of parents of the relatively high nutri-
tional needs of children compared with those of adults. (2) The 'two large
meals a day' dietary pattern. (3) The physical bulk of cereal and roéf—based
diets. In cereal-consuming areas children of about 2 years of agé and upwards
could consume enough of the family diet if i+ was divided into 4 or 5 meals.

But this is not the customary famlly pattern of living in developing countries.



Table 11: Ratio of energy and protein intakes (I) to requinements (R) of
children aged 4-6 yeans compared with those of adults in same families
{Nigerian peasant farmens) (Nicol 1959a, b)

Calorles per

day Protein (g/day)

I/R | /SPA /MR

(%) (%) (%

Age Age Age
Vegetation zone 4-6 | Adult - 4-6 Adults 4~6 Adul ts
Sahal savannah 87 128 220 . 240 230 360
Sudan savannah 85 {10 {90 200 280 300
Gulinea savannah 70 s 200 250 300 370
Montane 75 100 170 200 250 300
Rain forest 77 g5 70 85 105 30
Derived savannah _ 70 87 70 76 105 {10

SPA, safe practical allowance as defined by FAQ/WHO Expert Committee on
Protein Requirements, 1957

MR, minTmum requirement as defined by same Committee

Yam and cassava based dieTs}ieven if spiilt InT§ 4 or 5 meals a day,
cannot b; ingested by children up to. 6 years of age in large encugh amounts to
meet‘fhefr calorie and protein requirements. In such arcas a radical alfera-
tion of food production is needed, involving a change from staple root crops
to staple cereals (rice or maize) and legumes and special foods must be devo-
loped for infants and young children.

The beneficial effect on nutritional intake of Increased purchasfng
power at rural and small-town community level is well illustrated in Table.III.
At world tevel, it is surprising to find that the percentage of calories derived
from protein increases very slightly between countries having a Gross Domestic
Product (GDP) per capul per year equivalent to US $50 or less and those with a
GOP per capul of US $2,600 or morse. Howaver, the quality of this protein .

- improves greatly throughout this wide range of Income on account of the
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increasing amounts of animal foods consumed. The consumption of separated and
animal fats increases, thus concentrating the calories and making the diets
less bulky and more suitable for meeting the nutritional requirements of small
children. Nevertheless, as stated earlier, home sapdiens, adult or adolescent,
_wIII be aware of the dangers associated with rising income and an increasing
consumption of saturated fats and will direct his energies and increasing
lelsure towards becoming homo Apontivus rather than homo sedentanius .

Table 111: Nutrient infakes per day of different socio-economic groups 4in
Nigeria (Nicol 1959a)

Bida area
{Guinea savannah)
Niger detta (freshwater -
and mangrove swamp) Native
Authority .
Traders Fishermen officials Farmers
Calories 3,000 2,200 3,200 2,600
Protein {(g):
Animal 50 68 45 5
Total 84 80 90 75
Fat (g) 86 39 50 44
Vitamin A (i.u.)¥ 9,000 5,700 8,000 5,000
Thiamine (mg)} 1.02 0.30 3.60 3,20
Riboflavine (mg) 1.37 0.68 1.20 0.76
Ascorbic acid (mg) A 40 100 98
Calcium (@) 1.3 2.9 f.3 0.5
tron (mg) 21 24 56 40

*| 1.y, preformed vitamin A faken as equivatent of 3 i.u., of vitamin A as
carotene

How does the IWP predict the future demand for food in the developing
regions with which it Is mainly concerned? |t is tempting for the nufritionist
to concelve a diet for the horizon year so compounded as to satisfy all phy-
slological requirements. He has means of estimating requirements in terms of
energy .and nutrients but there is an infinite variety of food combinations

+hat could supply them, depending upon ecological, economic and other factors.
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The economist, on the other hand, may be tempted to propose a diet that satis-
fles physiological requirements at least cost, using linear programming to
select the varfous food components of the diet as Is done by producers of
poultfry and livestock feeds. But man eats foods and not nutrients and his
receptivity of foods Is largely determined by the psycho-sociological aspects
of eating. Such aspects cannot be ignored. Therefore the |WP is concerned
primarily with projecting the effective economic demand for food on a commu-
nity basis. Food production patterns are then oriented to meet Tﬁis increas-
Ing economic demand in such a way as to make the maximum possible Improvement
in the patterns of nutrients ingested. This approach may seem.éo!d-bfooded

but It is the market demand in relation to supply that determines (a) whether
prices will rise - causing a food crisis with greatest hérdship among The lower
income groups in the urban areas -~ or (b) whether food surpluses wil! be pro=~
duced - causing a crisls for governments and farmers.

What does the IWP predict the future demand for food will be during the
projection period (1962 to 1985) in the developing regions? Table-IV shows
that the total increase In demand will amount to 140% ~ In other words overall
food supplies should increase roughly two and one-half times between l962_éﬁd
1985, Of this increase in demand fgk food 70% will result simply from increase
in population and abbﬁ%_BO% wiil resﬁi? from Increased per caput income.

How far will food supplies be able to keep paée with fhis:Incréése {n
demand? Provided IWP rates of increase in GDP and food producfio6 éﬁn'ﬁé“
achieved:and that population increase does not rise above the UnITed Nafloﬁs
predic?léns used in the |WP, foéd supplies should be able to cover energy and
brofeiﬂ'requiremenTs at per caput level by 1985 but they will not quite meet
the expected economic demand (Table V). Any measurable reducfféﬁ'in fﬁé rate

of population increase during this period due to family planning activities
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will be an unexpected but welcome bonus. These encouraging projections of
food production and utilization give cautious recognition to the advantages
which it is hoped will be provided by the new high yielding varieties of
cereals and to work being carried out by plant breeders to maintain and im-
prove the quantity and quality of the protein in those varieties. |1 also
recognizes the possibility of proteins derived fr&m single-cell organisms,
cultured on paraffinic hydrocarbon or carbohydrate residues from petrol or
sugar refining, being used as a contribution to animal feeds. Thus the [WP
food~production projections up to 1985 are mainly based on the development

of the conventional food resources, namely plants, animals and fish, processed
where necessary using conventional techniques. However, FAQO is following very
closely the possibilities of supplementing those conventional sources by other
approaches to human feeding which may need to be employed in future, e.g. leaf
protein, fish protein concentrate, synthetic amino-acid fortification of staple
foods and the use of single-cei!l protein for human feeding as opposed to its
use for animal feeds,

Tabfe IV: Projected increase (%) in demand for food by developing regions,
1962-85, Level at base period = 100 (Food and Agriculture Organization 1969)

Increase due to Proportion of

Total growth in increase due to
Region _ . increase Population Income® | Population I ncome*
Asia and Far East - 154 78 43 64 36
Near East and
North Africa.. 143 87 30 74 26
Africa south :
of Sahara 122 80 24 77 23
Latin America 120 94 13 88 - 12

*Income per head
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Table V: Energy and protein intakes duning the profected period (1962-85)
An developing countries (Food and Agriculture Organization 1969)

Relative fo nutritional Relative to projected

requirements (%) economi¢ demand (%)

Calorles Protein Calories  Protein
1962 ' 92 91 .
1975 102 99 99 97
1985 110 106 97 94

But the encouraging projécfions given in Table V are at peﬁ-caput level
and because of inequalities of distribution, from whatever causs, a certain
fraction of the worid's population wilt remain undernourished. It is foreseen
that distributional Inequities within a country will diminish in regard to
calories as food supplies increase but, because of the clese correlation be-
tween avaiiab]e anigal protein sugplies and income, Théy will be éccéafbé;éa.
in regard To'profefﬁ.

The vulherabljify of the young child in developing countries to fnequi-
ties of food distribution and the resuiting prevalence of proTein~calorfe mal-
nutrition has been mentioned earlier. Hence the ﬁeed to develob formulafed‘
infant foods for the prematurely weaned Infant and for the preschoo}—age qhild.
Such foods must provide high-quality protein, properlty balanced with sourcég
of energy sultably concentrated into a bulk easily inges?éd by fhbéé age grdups.
They should be .enriched wifh_enqugh vitamins and minerzis to meet all physio-
logical needs. As such foods are formulated so as to meet all the nutritlonal
needs of small children they are one of the vehicles most suited to fér¥ifica-
tion with synthetic amino acids. FAQ, WHO and UNICEF are vigorously pursuing
a programme for the production of such foods with the governments and indus-

tries of developing countries.
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In concluslon, if the targets proposed by the IWP for 1985 are met,
calorie and protein suppiies and those of most other nutrients will cerr phy-
siological requirements. However, unless a serious effort is made by govern-
ments to reduce the inequalities of distribution within countries, the problem
of undernourishment and malnutrition wilt not be entirely solved, There wii!
remain some black spots on the map of the world, but assuming the WP targets
are reached, international efforis could be narrowed down and effective food
aid could be given to a few countries containing only a small fraction of the

world's population,
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GENERAL NUTRITION NEWS AND OPINION

gggg RECOMMENDATIONS BY A PUGWASH SYMPOSTUM CONCERNING COMMUNITY NUTRITION
RAMMES
From Pugwash Newsfetten, July 1970 (Volume §, No. 1)

A Pugwash Symposiun was held in Germany in May Last on the subject of
"OQuercoming Protein Malnutrnition In Developing Countries". The recommenda-
fﬂorw Ancluded a section on Community Nutrition Proghrammes, which we heproduce

erne: -

In order to overcome nutrition deprivation, action on fherparf of govern-
ments and institutions is not enough. It is necessary that a spark of indivi-
dual, local Initiative be there.

The efforts of selected community nutrition programmes should be part of
the action to attaln some minimum level of freedom from deprivation. Indivi-
duals from several disciplines (psychology, sociology, anthropology, education,
home economics) should join the already existing structures of the community
nutrition programmes In these efforts.

In all age groups and through all health services, nutrition education
must be a major concern, In co-ordination with parallel endeavours through
schools, agricultural extension and community development.

l. Services fon Mothens and Childnen

With fimited funds and other resources, priority needs to be given to
nutritionally vulnerable groups - infants and young children, and pregnant
and lactating mothers. :

MCH services based on newly developed scientific principles, adapted
to the local .neceds, built on existing services, and employing appropriately
trained auxiliaries, aides and volunteers are the spearhead of these actlivi-
~ties, co-ordinated with assoclated educatlonal, food production and viilage
improvement activities by community development, agricultura! extenslon and
education.

Preventive programmes will vary with the local aetiology, but witl
usually be concerned with young children, especially in the first two years of
Iife, and with pregnant women, and witl usually include nutrition education
(breast feeding; vegetabie multimixes; consumer education; suppiementary pro-
cossed food issued), tehabilitation and treatment of malnutrnition (including
nutrition rehabilitation units), nutwilion supervision (weighing), prevention
of ingections (education, immunijzation), early treatment of infections, chitd
spacing (family planning), psychological welfare (mothers, children) and

increased Local food production.



26

We recommend that adaptive MCH services form an integral part of any

community programme to overcome protein malnutrition.

2,

Nutrnition Education’
Three aspects of nutrition education deserve special mentlion:

(a) - Home produced village weaning mixtures. There is a great need
for guidance ln the production of scientiflcally blended viltage wean~
ing mixtures that -are nutritionally balanced (as regards protein, calo-
ries and other nutrients), digestible, locally avai lable at low cost,
and culturally and culinarily feasible.

1t is recommended:-

(i) that attention be glven to the developmenf'of'such recipes,
~ ultimately given In terms of domestic household measures;

- (ii)  that low -cost village level equipment be developed to faci-
{itate the preparation of such mixtures (e.g. hand mills);

(i11) +that adequate lialson be maintained between different ex-
tension agencies and between those responsible for agricultural
innovations (e.g. newer plant varieties).

(b) Human milk. There has been an increasingly rapid decline in lac-
tatlon performance in peri-urban regions in recent decades In many less
developed reglons, with a rise in incldence of malnutrition (especiatly
marasmus and diarrhoeal disease) in the early months of Iife with a

high mortality. In view of the high cost of substitutes, poor home -
hyglene and low levels of maternal education, further declines in lac-
tation wlll lead Inevitably to still higher rates of infantile malnutri-
tion. ' o

The Interaction between mother and child constitutes a psychologi-
cal unit of great Importance for the physiological and psychological

 .deve|oﬁmenT“of_The_infanT. The preservation of the normal ity of such a
unit is probably the most important factor In precluding deprivation,

Including nutrition deprivation. Family planning will confribute sTmul-
taneously to The nutritional and psychojogical wall being of infants and
to the physical and mental health of mothers, These programmes shouid,
theretore, be integrated with communlty nutrition programmes.

Wekrecommend:'

(1) that the unique nutritional and protective properties of
‘human mllk for human -infanfs needs endorsement, especially In less
“. . developed countries; : :
(i1). that human milk be considered as a majon_na#ural'food'réf'
source by nutritionists, food planners and health authorities, and
its production increased as a national asset; S
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(ii1) that the economic consequences of lactation failure be appre-
ciated, not only in relation to the treatment of resulting mainutri-
tion, but also in reiation to the need to produce, import and pay
for large quantities of breast milk substitute;

(tv)  that studies be undertaken into the social and psychcloglcal
aetlology of cessation or disruption of lactation;

{v) that programmes to premote lactation, especially for the
first 6-12 months of life, based on these studies, be given high
priority by nutriticnists, and health workers, including training
programmes for thelr staff, and the deveiopment of branches of

La Leche Leagus;

(vl)  that programmes of family planning be instituted soon after
birth, preferably not using hormonal tablets interfering with lac-
tation. '

(c) Processed Infant Foods. The infant foods, including processed
mitks and supplementary foods, introduced by Western food industry into-
less developed, mainly tropical regions, are having a serious ilt-effect
especially In urban situations on the nutrition of young children
("commerciogenic mainutrition™") because of a "displacement effect” on
breast feeding and because of the impossibility of their being used
adequately In view of their high cost and beocause of poor hcme hygiene.

The need of processed infant foods for urban and peri=-urban commu-
nities and for government nutritional intervention programmes is press-
ing in many countries. The programme of the FAQ, WHO and UNICEF for
developmont, manufacture, promotion and distribution of infant foods,
based on essential ly local protein resources, might be expanded in areas
where pre-requisites for such an expansion are fulfilled.

Commercialization of infant foods, such as processed milk foods,
weaning foods and supplementary foods in developing countries must In-
clude proper nutrition communication/education of target populations,
in order fto aveid "displacement effects" on breast feeding and such
other sound, already existing practices. It must be ensured that com-
mercial efforts in this area do not depend on high-cost imported infant
foods. The skills of professicnal communicators in motivational tasks
should be harnessed to create the right kind of nutrition awareness, to
accompany product promotion. ' :

Care should be exercized to avoid the excessive use of scarce pro-
tein rew materials In the commercialization of protein foods which can-
not possibly reach low-income groups. The concept of supptementation

- rather than substitution should be promoted.

" We recommend:

(i} that the ill-consequence of unrestricted importation and
home production of nutritionally inadequate high cost infant
foods be brought to the attention of all concerned at governmental
and-international levels, and suitable regutaticns considered,
wherever such situaticns exist; e : '
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(i1) that the infant food industry and paediatric nutritionists
from less developed regions meet to explore ways to use modern
technology for mutual profit and for nutritional benefit, espe-
‘ciatly by the local production of nutritionally balanced low cost
infant foods for urban communities and institutional feeding.

TRON-FORTIFIED FORMULAS
Statement by Committee on Nutrnition, American Academy of Pediatrics -
taken from a supplement to the Academy's Newsfetfen, December 15, 1970

In its recent statement on iron,* the Committee on Nutrition emphasized
the value of tron-fortified, proprietary milk formulas for the prevention of
jron-deficlency anemia of infancy. Despite this recommendation, the most
recent marketing Information available to the Committee shows that more than
70 percent of the proprietary formulas currently prescribed by physicians do
not contain added iron.

The reasons for continuing routine use of formulas not fortified with
iron are not entirely clear. One reason may be that some physicians still
belleve iron additives increase the Incidence of feeding problems or gastro-
intestinal disturbances. There Is no documented evidence that this Is a signi-
ficant problem.

The Committee strongly recommends when proprietary formulas are pros-
cribed that iron-suppiemented formulas be used routinely as The standard - that
is, that this be the rule rather than the exception. There seems to be little
justification for continued general use of proprietary formulas not fortified
with iron. The Committee is fully aware that only a small percentage of Ameri-
can infants are fed proprietary formulas affer & months of age. Fiuid whole
milk (available in bottle or carton) or evaporated milk, both of which contfaln
only trace.amounts of iron, are substituted at the time of greatest iron need
and highest prevalence of iron-deficiency anemia. The infant's diet Is usualily
deficient In iron, unless other foods are carefully selected to Insure adequate
iron intake. _ ‘

Since the major dietary .component during infancy Is milk, iwo courses
of action should be taken:

l. Pediatricians and other health professionals should engage in a program
of public education to convince American mothers to provide Thelr
infants with a source of dietary lron. This can be achieved by conti-
nuing an lron-fortified formula as long as the Infant is bottle fed,
and then using the same iron-fortified formula as beverage milk along
with the usua! solid foods until the infant Is at least |2 months of
age.

*Committee on Nutnition: Tnon balance and requirements in infancy.
Pediatrics, 43:134, 1969
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2. Iron-fortified fluld whole milk or evaporated mitk should be made avall-

-able for infant feeding. Although iron-fortified, fluid whole mitk is
‘sold In a few localitles, this type of milk has not met with widespread
acceptance. This lack of acceptance has been due, in part, to the ob-

Jjectionable color changes seen when the milk is used in cooking or in
coffee and to the accelerated rate of development of rancidity in pas-
teurized whole milk. However, this objection should not deter the use
of this type of milk for infant feeding. Considerable public and pro-
fessional education abcut the use of lron-fortified milk would be nec-
essary to assure its use.

_ The knowledge and means to prevent iron deficiency as a significant
pediatric problem are avallable now. As a first step in dealing with this
major public health concern, proprietary formulas, when used for infant feeding,
should be iron-fortified..

WELFARE ORANGE JUICE IN UNITED KINGDOM
From 'The Lancet', 19 December 1970

In reply to a question on the possible harmful effects on children's
teeth of welfare orange juice, Sir Keith Joseph, Secretary of State for

Soctal Services, sald that the Department was aware of the danger of the mis-

use of undiluted fruit syrups, and had decided to place no furfher centracts
for welfare orange julce. It would cease to be avallable by the end of 1971,
Cod-liver oil, which was also supplied under the welfare foods service, was
unpalatable to some children, and unpopular with their mothers. Welfare:
orange juice and cod-liver oil would, therefore, be replaced by a new prepara-
tion containing vitamins, A, D, and C to be administered in the form of drops.
Expectant and nursing mothers, who were at present entitled to vitamin A and
D tablets and orange juice, would in future be given vitamins A, D, and C in
single-tablet form. The necessary order would be made early in the new year.

PANIC IN THE PUBLIC
From an Editonial in Clinical Medicine, December 1970 by Wallace E. Herreld

After discussing the ile-edfects of tobaces and aleohol and advocating
a cool and sensible approach o the problem, the author turnns to food and drugs:

I.come now to the food and drug panic, our greatest probiem in this
regard. As a result of unfortunate publicity, we have almost reached the point
as a nation where our people are afraid to eat a normal dlef.

-"As‘a;resulf of the much publicized "stuff" concerning cholesterol, |-

have seen literally hundreds of individuals who no longer eat eggs and bacon
or butter for breakfast for fear that elevated blood chotesterol will develop,
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thus predisposing them to early death from arterioscierosis and heart disease.

But these same people often eat sweet rolls and other similar foodstuffs which

are very high in sugar and other carbohydrates and which in certain individuals
-are probably more |ikely to do harm than the yolk of an egg. Panic!

Withess the recent turmoil concerning monosodium glutamate which has
been used in food for centuries. All of this noise about the Chinese restau-
rant disease has proved to be just so much hogwash and more panic. '

Cyclamates

When one speaks of the food and drug panic, it is difficult to ignore
the recent fright over the cyclamates. This was a real circus for the press
and other media. | wonder how many cancers in the human bladder have resulted
from the use of this agent. |1 is my personal opinion that there have been
absolutely none, We have reached a point in time when we must stop giving a
drug to rats in doses far in excess of that ever consumed by humans and creat-
ing panic if some lesions develop in the animals which have never been seen
in man using the normally prescribed amounts of the agent. This, | repeat, is
nothing but unjustified panic.

Chicken and Fish

It is also no surprise that panic runs rampant when the public reads
and begins to fear that they should no longer eat fish because the content of
mercury in fish is "hazardous to your health". In fact, we have no idea of
what the content of mercury was during the period 10 years before the present
panic. The same could be said concerning a similar release regarding hambur-
ger. :

| also know of many individuals who will no longer eat chicken because
they are fearful of contracting salmonellosis, a not uncommon disease In
pouitry. To be sure, we must make every effort to control salmonellosis in
the industry, but we must also inform the public that if these products are -’
properly cooked, there Is no reason for anxiety or panic,

Editon's Comment:

. Readens may have noticed that in spite of the fact that the alawms over
the use of cyclamate and monosodium glutamate have occuwred durning the percod
1968-1970 whife 'Cajanus' has been in pubfLication, we have scarcely mentioned
them, except perhaps to quote one on two sceptical comments from 'Nature'.
This i4 really because we share the conviction that a prudent and moderate
Z/EEW £is nequined, and that in each case must be judged on the evidence avaif-

- able. S .

e most agree with the anticle by Linda Grace published in 'Cajanus’
VoL. 2, No. 4, pages 290-299, and the statement quoted there from an amend-
ment to the US Foods and Daugs Act. "There are no haxmless substances. There
are only hanmless ways of using them,” o '
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JOE BONE - THE NATION'S BACKBONE

by
Brian F. Toppenr

Farmer and Agronomist
Golden Spring, Uppern St. Andrew, Jamaica

Seventy-cight percent of all farms iIn Jamalca are lecss than 5 acres in
extent - scattered, fragmented acres in most cases. Plans for agricultural
developménf must +hefefore take Into special account the farmers on these farﬁs,
thelr way of Iife from thch their attitudes, abiiities and shortcomings have
developed. | '

Joe Bone gets up at the first cock crow, denying his bed and his missué
the second and third crows, except on Sundays. He walks two or three milés to
where perforce he has to keep his cow tethered for access to wafér. After water-
ing and moving his cow he returns home to a hasty meal - sometimes ffied dump-
Irngs, sometimes bread, coffee or, if his blood or digestive system reQU|res it,
the appropriafe bush tea.

Today he has arranged a digging with his friends. His yams are ready for
ptanting. He leaves home carrying botties of white rum and syrup and his pick,
He rﬁunds up those friends who are home after tethering thelr cows and they all
set out in the direction of land which he has rented. The land on which his
house sfanhs Ié being rested for a few years until the limited area sulted 1o
yams Is regenerated.

Arrlvlng at the land whlch is already cleared, Joe chooses the boffom
'bar' and begins digging. His friends foliow above his 'bar' each above The
other. Steady progress is made. The only sounds are The sponfaneous grunts

.made when the picks bite the ground.
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Joe's missus arrives with pots, pans, food and friends for the cooking.
Someone gets wood, lights the fires, and the cooking starts.

The sun is now well up. There is a call for water. Joe splices it with
rum and syrup, continuing as the requests are repea+ed. The grunts give way 1o
digging songs and banter. The digging goesrwell, the ﬁeal is ready, but is
delayed untii only a quarter or so of the yam field remains fo be finished.

The meal i{s served - enormous helpings of dumplings, yam and rice with a
tittle méaf in heavy coconut oil and seasoning gravy. Everyone is satisfied -
?hgy_have what their eating satisfaction demands - a full-belly feeling. The
white rﬁm flows, is nearly finished, but sufficient is left to complete Thé
digging. .

A tired Joe, friends and missus return hcme. lBuT home does not mean bed.
A friend has died and the 'set-up' is a must for commiseration and to lay the
'duppy' which would otherwise interfere with the homestead. Joe and his missus
~remain all night, chanting, Imbibing white rum and coffee, fitfully napping,
sometimes in a daze, falling off the bamboo bench under the bambco-coconut boUgh
booth in the yard. Grave diggers and coffin makeirs who have been busy nearby
put in an appearance. Even the M.H.R. and loca!l Councillor call in token condo-
lence. The firsf cock crows for Joe to wend his weary way once again to his
cow; |

| This is an éplc day in the Spring dry season. Little Is requlred by the
other crops at this fime, mainly reaping. Coffee and sorrel! have already.been
reaped but yams, bananas, plan*ains and cocoa continue to be reaped. Road work
which is sometimes available at other fimes Is not usually available now. qoe's
friends however, have diggings to wh}ch he must go.
| The situation aiters with the Spring rains. In a very short time every-
thing requires weeding and Joe Is on the job on his éwn farm with one or fwo

friends with whom he exchanges days on thelr own farms,
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The planting of short-term crops starts in March before the ratns. Pump-
kins, cocoas, cow peas and turnips usually find thelr places in the yam field,
Land has been cleared for corn, red peas and gQungo peas; these are mostly only
'Jammed in' with a machete cn less heavy soil. Cooking tomatoes are favoured
for their certainty but salad tomatoes and carrots have their leaves 'scalded
off' (Joe's words) by the rains and are nof planted. Callaloo IS planted near
the house mainly for home consumption, Sweet potatoes, rated as highly dependable,
are put In In August. Cabbages transplanted in December are sited near accessi-
ble water with dasheens In hollows nearby. Short-term crops are planted at a
time saflsfacfory by "Whittaker's Calendar" and the moon~phase.

Every Thursday Joe's missus becomes hls markefing agent and carries her

loaded baskets by truck to the markef Thls Tr!p Is also favoured as an oufing.

'The missus returns with requirements for the home.

Requirements for the farm are negligibte: vegetable seeds, rope for the

Cow, a new machete and file and. occaS|onaIIy 2 new hoe and a pick. Mos? of the

-crops automatically provlde their own planflng ma+crial. Fertilizer is used only

tor yams that are sold off the farm for it affects fasfe and keeping quality,
Once used, fertilizer had to be continued in use as heads from fertilized yams
will not bear well unless fertilized.

ThIs.Qéy'of life énd these attitudes have become inbred over many generau
tions as an answer 1o circumstances - shortage 6f fand, impoverishment of steep
land by erosion, lack of education, lack of amenitles and uncertainty of rainfall,
It 1s an existence which small farmers have found by experience to be the only

answer and will continue to be so unless thz existing circumstances are funda-

- mental ly changed.
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CFNI1 NEWS

As 'Cajanus' enters its fourth year of publication we are engaged In a
revision and correction of our mailing list. Already we have been producing
2,500 copies per issue and do not wish, for +echnical reasons, to exceed this.
The only way whereby we can continue to accommodate new requests for inclusion
on the mailing list Is fo take special care o remove all names and addresses
which have become Incorrect through fransfer or retlirement or of persons who do
not.wish to receive It any longer. At the same time we can make sure the
addresses refalned are correct. Piease keep the Editfor informed of future
changes of address.- : ' '

. nguidelines to Young Chikd Feeding 4in the Contemponary Caribbean" has been
published by the Pan American Health Organization. Thls is the outcome of a
Technical Group Meeting held in June 1970 attended by West Indian representatives
from paediatrics, obstetrics, nutrition and public health. These guidelines are
based on much research into the actual situation in the area as regards various
aspects of infant feeding, and represent an authoritative consensus of local

opinton. The booklet (Scientific Publication No. 217) can be obtained from the
Pan American Health Organization, 525 Twenty-third Streeft, N.W., Washington D.C.
20037, U.S.A. : L e

CFNI staff participated In the Consultation on Agricultural Development
Probtems in the Caribbean Region, January 11-16, 1971 in Kingston, Jamaica orga-
nized by the Jamaica Agricultural Society, the International Federation of Agrl-
cultural Producers and FAO. Under the leadership of Or. Yang, Deputy Director,
and with the help of Miss Fox, Nutritionist, Ministry of Health, a session was
presented on human nutrition and agriculture.

The Ministry of Health, Jamaica and CFNI sponsored a workshop on Food
service, January 27-29 at West Indies School of Public Health., The workshop
emphasized the fol lowing subjects:

- organization of the food service deparfmenf;
- interrelationship of food service department to other depérfmanTs;

- basic principles of menu pianning, food purchasing, food storage,
sanitation and work flow;

- the Importance of nutrition In food service.

Preparations are well in hand for the National Food and Nutrition Survey
in Guyana to commence In mid-April.



35

Dr. & Mrs. Jelliffe participated in a cne-day seminar In Barbados on
Young Chiltd Feeding. Another such seminar Is to be held in Jamalca-at the central
tevel on March 10 and several others at parish level shortly after. These are
part of a series which will be heid throughout the area In 197} as part of the
fotlow-up of the technical group meeting. At these the guidelines are discussed,
and particularly their adaptation to precise local clrcumstances. and possibie
methods of popularisation.
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MALNUTRITION AND LEARNING
by |

SR Mowiee'S. Read . o
U.S. Depantment of Health, Education and Welfare® S

The consequences of malnutrition depend on the time in the life of the in-
dividual when nutritional deficits occur, as well as on their severity and dura-
+ion. The brain may be damaged by various influences during the period of itfs
fastest growth, which in human beings occurs from about five months before fo
about 10 months after birth. A% the end of the first year the brain has
achieved approximately 70 percent of its adult weight, and by the end of the
second year, It has practically completed its growth.

The brain grows both by increase in the number of cells and by increase in
the size of ecach cell., Experiments with rats, made by Myron Winick of the Cornell
University Medical College in New York, show that severe malnutrition during the
period of cell division permanently reduces the total number of cells despite sub-
sequent nutritional rehabilitation. Severe fgod restriction later during the
growth perlod may reduce cell size during the period of starvation, but the cells
retaln the ability to enlarge with increased feeding.

Obviously, similar ctudies cannot be done with human infants. However,
the brains of infants who died of marasmus in Chile were found by Dr. Winick to
have only 40 percent of the expected number of cells wﬁen compared with the brains

of infants who died from accidents. Severe malnutrition in a pregnant woman may

*0n. Read s Program Directon, Growth and Development Branch, National Tnstitute
of Child Health and Human Development, National Institutes of Health, Bethesda,
Manyland 20014, U.S.A. This anticle is taken with his kind permission from a
booklet published by the Ingormation 0ffice of the same Institute, through which
individual copies of the booklet itself can be obtained.
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"atfect the unborn child by reducing the nutrients-avallable to i+ ¥or normal - cei |
i growth.: Also, severe malnutrition: during the first six months of thei infant's
" life: further reduces” the “humbar of’bratn'cells'fheibaby will develop; Theé timing
of nutritional deprivation, therefore, is crucial. R
Although information from experiments with animais cahnot b& appliied
"dlrecfly o humans, who are Infinitely more complicated, it can point the way to
possible’consequences for man. Rats and pigs fed severely restricted diets during
periods of fastest brain growth and then later fed good diets have shown changes
in behavior as well as in the size and composition of their brajns.. The animals
cannot learn as fast as their normal I'ittermates, cannot unlearn a task they have
finally mastered, and tehd to overreact in-an agitated and irritable way when ex-
‘posed to unpleasant 'situations.,

In a ploneer study begun in 1955 in South Africa, investigators compared
@ group of 20 severely malnourished Negro”infanfs, mestly aged 10 months to two
- years, with a second group of better nourished babjes matched for race, age, sex,
and low socloeconomic class. Eleven years Jater the severely malnourished chi|-
dren displayed significantly smaller head sizes and much lower intellectual -
‘achlevement on various fest measures than did the second group. - Although théir
greater emotional and social deprivation may have affected the first group's test
performance, the implications of tong-lastihg effects of malnutrition on mental
development could not be ignored.
" Another Important early study was done by -Joaquin Cravioto, currently Head
~of “the Department: of Nutrition, Hospital Infantil de 'Mexico, on 20 Guatemalan pre-
school children who' had been hospitalized for severe malnutrition in earlier-child-
"hoéd'and‘had~recupera+éd.7"Here Dr. Cravioto-found. that inte! lectus] déve lopment
‘was re!afed 1o The "age of the. child’ at the timo ot affli¢tion and to the diration

of the: maInufr:Tron . Events during the first six monfhs-6f=life<appéaréd most
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critical for lator normal development. For the first three years of their llves

' these' children showed siower rates of mental and motor development than children
matched in all ways except for the malnutrition. With time, somd of the differen-
ces narrowed between the groups, except in cases in which the ma inutrition occurr-
ed very early in life.

‘ Recently, Ernesto Pollitt, Assistant Professor of Psychology at Yale, criti-
cal ly reviewed cight Investigations - made in underdeveioped countries and com
pleted in the tast six years - in which children hospitalized with severe proteln-
calorie malnutrition were observed affer recovery. overall, the results suggesTed
+hat kwashiorkor (protein deficiency) was not necessarily associated with perma;
nent intel lectual damage, at least 1f the child was older than 12 months when
+he condition began. Dr. pol 111+ concluded that a child who suffers from kwashior-
kor after an otherwise healthy early development seems to have a falr cﬁance of

rocovering his full intel tectual potential.

g

Children suffering from marasmus, on the other hand, were found to be more
|ikely To have intel lectual damage. Marasmus, resulting from severe reduction of
calories from all food sources, often strikes very early in infancy at the same
+ime that the brain is undergoing 11s most rapid growth. Furthermore, marasmus
which develops gradually from birth may increasingly debilitate the infant and
limit his responsiveness o his surroundings, especially +o his mother. As the
child's responsiveness decreases, the mother In turn may become dlsheartened and
+ransfer her atfention to other heaithier children in the family. Thus, The ma-
rasmic child seems more likely fo be permanently impai red because of his longer
exposure to poor diet and muitiple adverse environmental factors. -

In Chlle, Fernando B. Monckeberg, Head of Pediatrics at the Unlversity of
Chile Medical School in Santiage, studled three groups of urban preschool children:

a middie-class well-nourished group; a lower—-class group participating in a
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nutritional supplementation program; and-a group of lower-class malnourished chil-
dren. He found the last group performed significantly less well on tests of in-
tellectual ability, even though their enviromment was similar to that of the
second group. The first two groups performed essentially alike, daspite their
environmental differences, - In this study poor nutrition appeared to be associated
with poor test performance.

Studying the population of an Impoverishad area more closely, Dr. Moncke=
berg examined 150 preschoo! children and thelr mothers. He found poor intellec-
tual performence to ba closely associated with smaller head size and Jow protein
diets of the children. After evaluating the mothoers! intel lectual abilities, he
could also relate the fow maternal performance with +he chiidrent's poor nuTrI-:f
tlonal conditions and poor intellectual performance. Thus, the Tnterrelation be-
tween Inheritence, social deprivation, and intel lectual ability remained unre-
solved,

Although kwashiorkor and marasmus occur infrequently in the United States,
Ccases are now being seen In hospitals that serve large lower-income populaticns.
Peter Chase and colleagues at the Unlversity of Colorado Medical Center in Denver
have reported a longtorm follow-up study of 19 infants admitted +o a hospital
over a three-year period for treatment of marasmus or kwashlorkor. They compared
these infants with another group which, so far as possibie, ware distinguished
from them only by their state of nutrition. . The Investigators found that although
all the children in the study showed an adequate growth rate three and one-hai f
years after treatment, the malnourished children falled to catch up to the second
group mentally or physically.

The researchers conciuded that the duration of malnutrition in the first
year of life of these infants correilated with thelr physical and mental develop~-

ment at the age of about four and one-half years when the children were studled.
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Children who experienced severe malnutrition for more than the flrst four months
~of life were mosT‘adversely affected. Examination of the family records ghowed
that the moThers of the malnourished. infants were under particular emofional and
economnc s+ress at the time of their infants' malnutrition, and that home condi—
fions were espec1ai|y pad. Furthermore, a primary causs of the poor nutriticnal

condition of these infants was family disorganization, probably influenced by
poverfy and‘iack of sducation. In one case, an infant was Ieff in the hands of
;her five- year—old sister. Since fhese social problems also may influence in-
b‘Tellecfual development, the effocts of malnutrition alone are somewhat clouded
-iﬁ this study.

There are other conditions that tend to decrease learning experiences and
possibly affect subsequent intel lectual development. Children hosplitatized with
protein-calorie malnutrition may have experienced a form of social tsolation in
the perilod immediately preceding hospitalization. On top of this, opportunities
tor social contact freguently are reduced in the hospital rehabilit+ation ward.
The child's fear of the naw hospital environment also may inhibit his response to
learning opportunities. Pertinent recent studies have showﬁ that soclal lsola-
+ion may reduce the size and number of cells in rat brain much the same as mal-
nutrition.

The evidence strongly supports The_conclusion that early severe malnutri-
+ion is associated with in+ellecfual impairment. However, careful ly planned.
studles are needed to determine whether any effects are due solely to malnutri-
tion or to the untque_cqnsTella+ion of environmental factors surrounding the mal-
nourished hospitalized child who has most often been the subjec#_for-fhese
-studies. |

Another major guestion concerns The.effecfs of mild to moderate malnutri-
fion on intel lectual growth. These levels of undernutrition do not necessarily

imperll survival and hospitalization Is not normally required, but They may cause
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growth retardation, Here there are few studies upon which to base a Judgment, byt
the effects, if any, wculd'cerfaihly be expected to be jess than for proteln- -
- calorie malnutrition, Furthermore, The-inferplay‘befween social, medical,'genefic,

and nutritional variables might be expected to play a more prominent role.

the child's history of malnutrition. After +he children spent four to five years
In school, however, this relationship disappeared, and difforences in performance
appeared to be related more closely to socioeconomic conditions and regularity of
scheo! attendance.

In the U.S., iron deficiency anemia is the most frequently observed nutri-
tional probilem among infants and preschool children, |+s effects upon learning

and behavior have not been systematically Investigated. One study of 28 children

ciency has been reported. The subjects were matched with a group nOT'Having ang~
mia. A year after discharge from +he hospital, the children who had had anemia
were found to have more il]nesses; more feeding difficulties, and more behavioral
problems than those in the other group. The investigators attributed the beha-
vioral deficits +o parental fallure and fami ty disintegration rather than to
nutrltional insufficiency.

A key problem in detemining whethor malnutrition, disease, or the sociaj

énvfronmen?'facfors-of poverty have the greatest effect on mental development

hinges on the timing of the testing. Intel lectual and behaviorai measurements

\
are best made in middle chilchood, whereas +he nufrifiona{‘insuff,ilf it has an

ef fect, probably oceurs in infancy. Longterm s+udies monitoring nutritionat in-

take and béhavioral development arc essentlal.



. A study that may provide some answers |s now being done in Gua*emala where
manyzpeople stitl live in small, isolated villagss, subsfsT on an inadequate die¥,
and till the over-worked $ields of their angesfors. Without adquafe medicallcare
many babies die before their first birthday, and fthose who survive are ;hqu and
undgrdeveloped. In the villages under study, all parficipanfs receive heretofore
unavailable medical care with spacial attention given to pregnant women, infants,
and young,children. The villages are ctudied In pairs so +hat they are as much
alike as possible on socioeconomic, public health, culturel, and other bases.

Each village In 2 pair receives added stimulation through @ carefully planned
visitation and examination program. One village tn each palr also receives 3
specially designed nutritional supplement. Thus the Investigators hope to define
the effects of better nutrition as they follow the growth and development of The
children over the first seven years of life.

Up to now IT has been generally"assumed +hat intellectual deficits would
be proportional +o the degree of ma!nu*rlfion imposed. On the other hand, it is
also possible that there may be a level of mainutrition 1n infaﬁcy below which
neurological structures are so altered that retarded intel tectual development is
irreversjble. Above this threshold, however, undernufrif[on would have no serious
consequences for neurologlcal develcpment l+self.. Genetic endowment and socio=
logical factors surrounding malnutrition might then be expected fo exert Increas-
ingly significant effects on intellectual ability.

Those who have worked with gndernourished children know that they exhibit
behavioral alterations. TheseAinclude apathy, lethargy, inabi lity to pay atten-
tion, and perhaps overconcern apou+ food to such a degree that responses to class-
rpom(siju]i_do not occur. _A_¢hild_ln such condition no longer meets the expecs
+ations of his family or teachers. He begins 70 live in a world of his own and

may seek recognition or gain attention by ways that disrupt learning experiences.
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Learning is increasingly recognized as progressing in stages, each stage
becoming a foundation for the next, By not responding to earty stimulation, the
child‘graduaffy becomes unable to benefit from "normal™ experaences at a later
period. He fails to Iearn, not because the genetic pofenfnal or neurologlcal
structures are absent, but bscause he Iacks the experiential foundation. Imprbv-
ed nutrition alone will not correct this deficit, Neither will Improved educa-
tional opportunities ﬁy themselves. Both must be provided in a coordinated pro-
gram to develop the chiid's pctential.

There is a specfa! need for the development of a battery of tests that |
can measure the behavioral and social variables fnvolved and that are apblicable
to varied social groups. These tests should be addressed to the changes that we
now suspect are relafed to malnutrition. It is hoped that they will detect those
tow levels of change Thaf might be expecfed under less severe nutritional condi-
tions. |

Before firm conclusions can be drawn that malnutrition per se Is the
cause of mental subnormality, carefully designed sfudles will be required to
clarify the role of parents and of the social and environmen+a| factors that
accompany malnutrition, Because.research cannot at this time give an unequl-
vocal or complete answer to the guestion of what effect malnutrition has on in-
tellectual development is no reason +o delay programs for improving -the nutri-
tional status and eating practices of mothers and Infants. Information demon-
strating the benefits of good nutrition In improved health and physical growth

already justify such effor*s.
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YOUR QUESTIONS ANSWERED

Q. 1 have been thwing to oblain some up-to-date {information on what 4oods
contain folic acid, as 1 know that duning heecent swiveys undentaken by CFNT
folate degiciency was gound among young childnen and pregnant women.

(Several neadens have independently wnitten asking this question)

A. Follc acid deficiency is commoniy found in developtng countries among
young children, pregnant and lactating women and as you have mentioned this
deflciency occurs in the Commonwealth Caribbean among these groups.

Folic acid deficiency is usually due fo a low intake of foods contain-
ing this vitamin, and +he actual intake can further be diminished by cooking
the foods, as folates are extremely thermo-labile and a further loss will
occur if the cooking water ls discarded.

Mitk is not a rich source of folic acid (human and cow's milk contalin
petween 50 and 60 micrograms (mcg) per I1tre). :

Bottle~-fed infants receiving feeds of elther pasteurized milk or pre-
paratory reconst+ituted milk formuiae, which are usualiy boiled or heated for
hygienic purposes, will thus recelve a low folate diet. It is not surprising
+o find anaemia in this age group, whose additicnal food supplementation may
also be low in folates. Breast fed bables will therefore be at an advantage.

Another cause for deficiency of folate is poor absorption by the indi-
vidual of the ingested folic acid.

There is ample evidence that requirements for folates Increase during
pregnancy. ‘Protection of the foetus against folate deficiency is ensured by
accumuiation of folate from the mother across the placenta. Thus folate defi-

ciency will occur in The pregnant woman, Evidence also exists that lactation:
wlil drain maternal stores.

Food Sounces of Folic Acid

Many workers have classified food stuffs according to the amount of
folic acld they contain as follows:-

(i Very high - liver and.fresh dark green leafy vegetables,
{.e. amaranthus leaves (callaloo) and yeasT, etc.

(ji) High - kidney and fresh green vegetables, i.e. caullflower,
broccoli, endives.

{(i1i) Medium - Beef, veal, wheat-cereal foods.

Folate deficlency causes a megaloblastic anaemia.
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- The diagnosis is made by:-
Ly, 7 é'clinfCalrexéhlhéffon of Thé‘SUbjecT,-WHoj§h6WS'gfghé of
anaemia (pale conjunctiva, lassitude, palpitations, ete.});
(ii) laboratory tests, j.e. blood smear for cel] morpho logy and
a bone marrow examination,
s possible to prevent folate dé%iéiencyfin vainerabléigroups by-
recommending a diet rich in folafe-confaining foods and by supplementation with
folic acid tablets,

in the 'Guidelines to ‘Young Child Feeding in the Contemporary Caribbean'
published in 'Cajanus’ (October 1970, vol. 3, No. 5, p.253) the following
dosages of folic acid are recommended:

(a) for pregnant and lactating women 100 mc
bined with |80 mg of ferrous suf
to combat as well iron deficienc

g daily, preferably com-
phate (60 mg of elemental iron)
Y anaemia, given in one tablet;

(b} for infants aged 4 months to 2

years 100 mcg folic acid daily,
also combined with 60 mg of fer

rous sulphate (20 mg of elemental

A joint FAO/WHO

Expert Group has recently recommended the following
daily intakes of folate

.

Age or Status Recommended dally intake in mcg per day
0 - 6 months 40 (approximates equivalent daily intake
of "free" folate in breast milk)
7 - 12 months 60
I - 12 years 100
13 years and over 200
Pregnancy 400
Lactation 300

References
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Requirements of
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| 2. American Jowwnal of Ceinical Nutrnition. 1970, 23, 6.
| Symposium: Folic Acld Deficlency,



46

0. Recently when in the hoapital 1 was advised to dnink the orange juice
on my breakfast tray at the beginning of the meak, wheneas 1 &ike fo have £t
at the end of the meal ox maybe an hour Laker. - 15 4t better to-have:the
juice at the beginning 0f the meal on does it matier 80 Long as 1 drink all
06 i’t? N AR Tl T ’ ) H N o

A. - Tarf Juices and piquant flavours may serve as appefizers, yet the
nutritive value would be +he same at the beginning or end of the meal.
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BOOK REVIEW

WHEAT IN HUMAN MUTRITION by Dn, W.R. Aybroyd and Mrs. 7. Doughty
FAO Nutnitional Studies, No. 23. FAQ 04 the United Nations, Rome 1970,
Pp. £X + 163. Pnice: US §3. 3¢ :

~ The team of Dr. W. Aykroyd and Mrs. J. Doughty have accomp | ished once
again a major "tour de force” with thelr latest publication "Wheat In Human
Nutrition", in which they trace ths origins of wheat and attempt to predict
future developments in this internationally used crop. It is, as would be
expected, an extremely erudite book, presenting a wealth of scientific facts,
with elegance and quiet humour,

The progress of the grain of wheat Is followed from its simple begin-
nings as a wiid grass, the carbonised remalns of which have been found in
Northern Irag (with a radiocarbon date 6,700 B.C.) through the peripatetic
stages of its own domestication and that of Its consumer man, the ex-Kuntfer. -
Some ‘have attributed to this grain, the progress of civilization which has led
wandering nomadi¢ tribes +o become cultivators and to develop subsequently the
sciences of astronomy, languages and writing.

- The different species of the Genus Trit+icum and their origins are dijs-

Including the bread wheat (Taiticum vulgare and others) and the hard
grained wheat (Taiticum dumum) used generally in the manufacture of pasia
products, such as macaroni. The hardness and softness of wheat is associated
with the degree of "strength" or "weakness" of flour. in bread making strong
flour with a high gluten content which provides the désired elasticity is used
while weak flour is utilized for cake and biscuit making.

2

. Winter and spring wheats are mentioned as well as the adaptabllity of
wheat crops to a wide range of environments, Wheat, which is presently con-
sumed by more than 1,000 miliijon ihdlviduals‘requires, as do many crops, care-
ful management. In 1965 total world production of wheat was estimated at 266
million tons. Whoat yields will vary, but a combination of measures which
include, good soil, efficient water supply, the use of inorganic fertilizers,
prevention of fungal diseases such as rust or smut.as well as improved methods
of farming including mechanization, will resyl+t in larger yields per acre.
These factors will also apply to the new dwarf species of wheat, first deve-
loped in Mexico in Joint collaboration of the Mexican Government with the
Rockefeller Foundation. These varieties, now being introduced in other coun~
tries Including the indian continent, will, under such management, give yields
two or three times higher than any variety. cultivated untii now. '

Techniques of mi Hling throughout the ages are described, as well as the
neéwer advances. in chemical modifications of ‘bread-making formulae, using sub-
stances which age and bleach the flour and will retard staling of loaves. The
very early and the most recent methods of conversion of wheat into acceptable
and popular foods are fully elaborated upon, covering a wide range including
porridges, bulgur wheat, which is used or distributed by rclief agencies in
many areas, and the invention of cornflakes by the Kellogg family in }890.
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Bread-making is ampty dealt with, and the +raditional unieavened breads
of tndia and the Arab world are described, as well as +he leavened Chinese
steamed bun, the crisp French baguette, and the North American hygienically
wrapped (but sO bland) sliced loaf.

A section is devoted 1o additional ingredients, such as skimmed milk
usual ly added to.the flour in the proportion of 5 or 6%, (the lysine in the
mi Ik protéins will compensate:for the deficiency of This amino acid in wheaf
and also adds calcium and riboftavin), In some countries, such as Israel,

29 defatted soy flour is added. Sugar (2%), if added, gives the bread crust
a better colour, and when tat is included this witl soften the dough and im-
prove slicing qualities. These two latter ingredients, however, containing
neither protein or vitamins, slightly reduyce the nutritive value of The bread.
A formula used by some bakers in Jamalca is as follows: 24 salt, 4% sugar,

2% malt, 3-4% skimmed milk and 3-4% fat per 100 ibs. ftour.

Research is being actively carried out in many areas of +he world, In-
cluding the Caribbean, on other flours such as cassava, ground nut, soya,
breadfruit, etc., which could be used as a diluent to wheat flour-in order to
decrease wheat imports into tropical countries, where this commodity is either
grown on foo smalt a scale or not at all., tn the Commonwealth Caribbean, for
example, wheat imporis present a serious foreign exchange problem. All. wheat
products consumed .in the Caribbean are imported, and the projected consumption
for 1975 is considered to be 333 thousand tons which will cost, at the point
of origin, $73.2m Ww.l. ('Cajanus', February 1968, Vol. |, No. 1, page 13)

The question which Wil arise in the mind of the reader will naturally
be, what is the nutritional value of wheat and bread? A whole chapter is
devoted to this important aspect. The composition of different parts of the
wheat grain. are carefully set out and the results show how erroneocus It is 1o
dismiss whaal, as a mere "starchy food". ' This grain has a proteln content
which may vary from 8 to 24%, with an average value of 10 fo 14%. Lysine is
+he limiting amino acid in wheat proteins, Yherefore it will become nutrition-
ally a more valuable food 1f it is caten with foods of a comp iementary amino
acid pattern, for example the biological value of bread is 5.2, if however
cheese is eaten with bread in the proporfion,l:3~4 +he biological value will
be ralsed fo 7.6. With a wheat of an average protein content, the ND Cals.%
is estimated to be around 6. In these same terms, protein requiremenas‘for :
adults (5.0) will be satisfied with a wheat diet but not so for infants (8.9)
or pregnant and lactating women (7.5).. : .

Methods of preparation may alter the nutrient qual ity of wheat, such as
joss of lysine (browning reaction during baking), or loss of thiamine, which
is thermoliabile, with some manufacturing techniques or with washing of wheat
or addition of alkalis. ' ' :

The nutritive value of flour also depends a great deal on Its extrac-
+lon rate, which Ttself is determined by many interrelating factors, such as
consumer preference for white bread, economic and commercial reasons and even
government policy In times of food shortage. Broadly, the nutritive value .of
flour -decreases as the extraction rate falls from 95 +o 70% or less. The bran
obtalned from flour mifling is an excel lent animal feed, the price obtained.
by the miller for this commodity will undoubtedly influence his attitude.
regarding extraction rafe. R o
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Controversy regarding the superiority of white bread over brown or vice
versa has had exponents in both camps for many centuries, but the discovery of
vitamins and the reported occurrence of beri beri among communities who by
necassity consumed a large quantity of refined wheat flour (i.e. Labrador and
Newfoundland), ted to a reappraisal on the policy of extraction rates and pro-
moted enrichment of flour. Fiour enrichment with thiamine, riboflavin, niacid
and Iron is compulsory in some counfries and voluntary in othérs. In Jamaica,
for example, these substances are added and provide per Ib. of flour, 2.3mg
thiamine, |.3mg riboflavin, [7,0mg niacin and 4.4mg iron. Both high and fow
extraction flours in the United Kingdom are enriched with calcium carbonate as
a national measure,

Fortification with synthetic Iysine has also been consldered. This
measure has been carefully evaluated by the FAQ/WHO/PAHO Protein Advisory Group
(PAG) In 1966 and 1967, and at their jast meeting the difficulties involved in
demonstrating the value of amino acid supplementation in field trials with
children were emphasized.

As well as beri beri, the relationship between coeliac disease and wheat
gluten, and between dental caries and rofined wheat flour, are briefly dis-
cussed.

Consumption patterns and trends are reviewed, countries are grouped
according to their reliance on wheat to provide more than 40% of thelr total
calories from this commodity and those whose calories are obtained from a more
varied diet. The Caribbean area is not included in these tables but estimates
of per caput consumption are glven for Guyana (134gm) and Cuba (80gm}. Dr. J.
McKigney ('Cajanus' 1968), referring to the Caribbean area, has stated that
"wheat flour contributes 20 to 50% of the available nutrients to most segments
of the population'.

A separate chapter devoted to wheat as a food for young chilidren, re-
emphasizes, quoting recent feeding trials, that wheat proteins can meet the
needs of aduits but do not fulfii completely the nutrient requirements of any
age group, and especially not those of young children. Nutritlous mixtures,
based on wheat to which amino acid compiementing foods are added, are reviewed,
such as LAUBINA developed In the Middle East, SUPERAMINE in Algeria and BALAHAR
in India,

Trends in consumption of wheat in industrialized countries, due to
changes in dietetic patterns including weight watching, are declining or sta-
tionary, but in many traditionally rice eating areas consumption is rising
and relief agencles such as US AID, CARE, Church World Services and others
have popularized the use of wheat flour and buigur. A gaze into the crystal
ball may give hope that some wheat importing countries may become, with the
successful use of dwarf varieties, future wheat exporters. Changes in the
extraction rates of wheat flour may also occur.

The complex problem of flour enrichment must be viewed in its entirety,
taking into account the global situation and the expected growth In both pro-
duction and consumption of wheat by a world population which by the end of
this century may number 6,000 million people. The general usefulness and
feasibllity of this measure must be considered within the framework of the
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economy of industrialized and developing countries, the system of wheat trading,
and the patterns of diets within each country. The combined advice of special-
ists In food technology, nutrition and industry is much needed. A relatively
small quantity of flour is enriched (flours of 70 fo 72% extraction rate). The
authors believe +hat the solution may not be to propagate the use of enriched
jow extraction fiour, but rather to use flour within the 75% to 80% range

which would be whito enough and suitable for making bread and other wheat pro-
ducts and would meet thecretical thiamine requirements, (40mg per 1,000 calories:
1967 FAQ/WHQ Expert Committee) even if wheat should form the major part of the
diet.

Whatever the soluticn may be, wheat will remain a nutritious staple food
for the populations of the world, and-it is hoped that before long the FAO
motto "Flat Panis" ("let there be bread") will be implemented for each and
everyone. ' '

E.F.P. Jelliffe
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NUTRITION NEWS AND OPINION FROM THE CARIBBEAN:

NUTRITION PLAN IN NEW PHASE
From The Advocate-Newé, Barbados, Februarny 15, 1971

The pilot national nutrition programme which was started last year, has
entered another phase with the recent extension of the School Meals Service to
St. Peter. Information on the condition of children before and some time after
the start of the service will be taken for purposes of comparison. This infor-
mation is essentlal to the Nutrition Committee and is also required by the World
Food Programme which gives food to the Schools Meals Service. The information
witl aiso be passed to UNICEF which has donated homs economic and agricultural
equipment for use in these schools. : '

An official of the Nutrition Programme sald that during phase one of the
programme |,002 chlldren in St. Peter, all under the age of flve, were weighed
-to determine their nutritional status. Of these, 618 were considered to be
mildly undernourished; 73 moderately malnourished and there were 12 cases of
severe malnutrition. The other 300 were quite normal.,

The severe cases of malnutrition were below 60 per cent of standard
welght for age. Treatment was given to these cases at the health centre and
they were followed up by regular visits to their homes by nurses. The percen-
tage Improvement in weight for age among the severely malnourished who were
treated between May and August, was nearly 30 per cent.

Another 1,238 school children aged five to ten, were weighed in the -
parishes of §t. Peter, St. James and St. Lucy between January 19 and 2! this
year. Thelr helght and arm clrcumferences were taken and these will be used,
in relation to their ages, to assess their present nutritional status.

As part of the programme, haemoglobin tests for ansemia in pregnant
women attending the health centre were given. These showed 24 out of the 1§l
tested to be below the required minimum standard. These expectant mothers are
receiving treatment and the others receiving preventive care, the official
states. . : '

The official disclosed that as a result of a workshop held at the Nurses'
Home of the Queen Eiizabeth Hospital iast month, a manual on "infant Feeding for
Mothers™ was'being prepared. Dr. Frank Ramsey chaired the workshop. at which the
62 participants included representatives from the Caribbean Food and Nutrition
Institute, Pan American Health Organization, the World Health Organization and
the Queen Ellzabeth Hospital. It was also attended by dietitians,. home econo~
mists,; nutritionists, social welfare officers and public health Inspectors. -

The National Nutrition Programme was started following a nutrition survey
which was carried out by the Caribbean Food and Nutrition Institute. Phase one
of the programme began in St. Peter with a training course In nutrition for 51
persons. Funds were provided by UNICEF,
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NUTRITION PILOT SURVEY TO START TODAY
From the Guyana Graphic, March 1, 1971

A pllot project in connection with the comprehensive National Nutrition
Survey gets under way today. oo - AR

The purpose of the prdjecT is to pre-test the ﬁuesflonnaireé which are
to be used for the country-wide survey which will run from Apri} to June this
year. : o Do . .

.? The project will be undertaken in the following areaé: Grove, Easf'Bank,
" Demerara; Golden Grove and Clonbrook, East Coast, Demerara and the Greater
Georgetown area. o

The Na+fona! Nutrition Survey will Involve over 70~inves*iga+or§;compris-
ing mainly teachers, Public Health iInspectors, Public Health Nurses and a team
of .flve officials from the Caribbean Food and Nutrition Institute.

The co-ordinating staff who will be responsible for conducting the Survey
local ly are Dr. Robert Balrd, Chief Medical Officer: Dr. A. Egbert, Principal
Medical Officer, Ministry of Health; Mr. Samue! Dey, Director of Survey, second-
ed from the Community Development Division, Office of the Prime Minister;
Mrs.-Veronica Bright, Health Nutritionist and Mrs, Cynthia Blue, Health Educa-
tion Assistant, Ministry of Health, . ,

PLANS FOR SEMINAR ON YOUNG CHILD FEEDING
From the Royal Gazette, Bermuda, February 12, 1971

A local seminar will be held later this ysar on young child feeding.
This was revealed at yesterday's working session of the Carlbbean Health Minis-
ters Conferenca by Mrs. G. Metaxas, nutritionist with Bermuda's Deparfment of
Health and Welfare. :

: . Under consideration was the report of the Caribbean Food and Nutrition
Institute. The Director, Dr. D.B. Jelliffe, reviewed recent activities of the
institute. |t was started in 1967 by a five-year agreement between the Pan.
Amarican Health Organization, the World Health Organization, the Food and Agri-
culture Organization, the governments of Jamaica, Trinidad and Tobago, and the

. -Unlversity of the West Indies, and serves I5 countries. of the Engtish-speaking
. Caribbean, by assisting them in the solution to thelr nutritional problems.,

-~ ‘Mrs. Metaxas participated in the seminar on food and dietetic services
recently held in Barbados. Resulting from an earlier CFN! seminar was a book-
tot entitled "Guidelines to Young Child Feeding In the Confemporary Caribbean",
This has been published, and a seminar will be held here later this year on
-this subject. C : SN :
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NEW INTEREST IN BREAST FEEDING '
by C. Roy Reynofds in The Daily Gleaner, Jamaica, March 3, 1971

For a few decades now there has been a trend towards the elimlnation of
breast feeding of infants. Under sustained, hlgh-powered and frequently
oxaggerated advertisements of substitute feeds for infant, more and more mothers
throughout the world have departed from breast feeding., Now, however, a new
awareness of the consequences of the elimination of human milk in the diet of
the young child is becoming apparent. As nutrition has Increasingly come under
the scope and scrutiny of scientific research the effects of a departure from
" nature's norm is being reallzed.

Paediatricians, especlially In tropical developing areas are increasingly
seelng a parallel between the trend away from breast feeding and chi!dhood mal~-
nutrition and Incidence of certalin diseases in children, I+ may be early yet
to definitely establish the ful!l importance of this trend but it is also In-
teresting to note that paedlatricians ars mildly concerned about what seems to
be a simultaneous increase in malnutrition in very young Infants.

: ‘Recent studies In Britain, Sweden and other developed countries have
demonstrated that not only was mortality rates higher in bottle fed infants but
that attacks of certain infectious diseases were of longer duration and in-
creased severity. It should also be noted that the studies have been carried
out in communities with adequate incomes and proper environmental sanitation.
- Other studies have shown that the situation Is even more marked In communities
of low income levels and where there is poor sanitation and hygiene. In these
countries where families are poor and facilities for proper sanitation are in-
adequate bottie feeding presents two immediate problems. Given the fow income
levels and the high cost of artificial substitutes mothers have tended to
economise by feeding lower concentrations of the arfificial feeds than recommend-
ed by the manufacturers. The result is that the child is pushed into malnutri-
tion. Again the poor hygiene and lack of facilities such as sterllizing equip-
ment present maximum opportunities for the infant to pick up infectious
organisms, Thus the stage is set for malnutrition and exposure to diseases
- with a harvest of increased mortality and lasting Impairment of braln functions.

; The milk of mammals is produced to suit the particular needs and growth
pattern of the individual species. Thus the milk of whales contain a high
percentage of fats to fit the young for its environment while the milk of rabbits
contains a superabundance of protein, as young rabblts double their birth welght
in six days - compared with 140 days for the human young. Human milk, the natu-
ral food of the infant chlid contalns twice as much iron, three times as much
copper, and Is higher in Ascorblc Aclid and Vitamin € than cow's milk. It also
contains a much fower level of certain pollutants such as Strontium 90, than
cow's milk, as well as a lower bacterial count. Human milik has been found to
offer excellent protection from a wide range of infections.in infants. The
profective functions of human milk are even more marked in less developed coun-
tries with low incomes, low educational levels, highly contaminated environment,
wlth Inadequate water supply, waste disposal, and few culinary equipments for
food preparation and storage.
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while it must be conceded that +he trend for mothers to work out away
from the homes has contributed fo +he Increased dependence of milk substitutes
for infant feeding, the fact Is That exaggerated advertisements of these sub-
stitute products have had serlous effects, parfticularly in poorer countries.
These. advertisements which seek to present the feeding of substitutes as the
sophisticated thing to do, have had the.effect of luring poor mothers into.
unnecessary financial expenditures, and +o force their children Into malnu-
trition. ‘ ‘ ‘ : : :

: Another area In which these nutritionally misleading advertisements have
had undesirable effects lay In the popularty held belief that foreign, expensive
preparations of fruits and vegetables are necessari iy superior to cheap,
. localtly available ones. Thus, we find that in a country where bananas, pawpaws
‘and oranges are abundan? and avocado pears, peas and beans are cheap, mothers
sti1] straln thelr slender budgets to. purchase bottled and canned peaches, pears
and assorted vegetables. : C o e - R
Against this gloomy situation a new organization has coms into being. It
is the lLa Leche League Internaticnal, composed of women, who appreciative of the
values of:breast feeding have formed themselves info an organlzaTion_deTermined
+o spread their knowledge throughout the world. S

v Representatives of La teche League International have already visited the
Caribbean and have held discussions wlth personnel from the Caribbean Food and
_Nutkition institute, a Caribbean organization which has been conducting detail-
ed and continuing research in nutrition in this area. : S

- MOTHER AND CHILD-CARE CENTRE-OPENED IN PORT ANTONIO
. Frnom The Daily Gleaner, Jamaica, Mareh 10, 1971

‘A Mother:and Child Care Centre, to be run in conjunction wlth the National

Family Planning Board, was opened in Port Antonic on Friday last in a function
. chalred by Mr. C.H. Allison, Executlve Chalrman of the N.F.P.B. Among those who
took part in the opening programme were the Mayor, Councillor F.E. Dyce; who wel-
comed the vlsitors; Dr. Christine Moody, Medical Officer of Health for Portland;
Mr. Kelth Osbourne, secretary of the Portland Parish Council, Dr. lenworth Jaccbs,
Medical Dlrector of the N.F.P.B.; Dr. Sam Street, Chief Medical Officer in the
Ministry of Health; and Mrs. John Stedman, wife of the acting Custos of Portland,
. who officiated in the opening of The building. : _ C
. in.outllining The purpose of the centre, Dr. Moody said that.the need .for
such a centre had long been felt in. Port Antonio, and.that a  comprehensive health
care programme should be centred-in one physical building.- She thanked
Mr. D.F. Hanna, whom she fermed a public-spirited citizen, for having made avall-
. .able, at a very favourable rental ,- a sulte of rooms at.the back of his: premises
.. at No. | Harbour Street, and the Fami ly .Pianning Board who, with the Portland

Parish Council had- assisted financially. and otherwise in making the Centre. : .
possible. : G e
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Or. Moody explalned that, under the combined efforts of the Health
Department and the Natlonal Family Planning Board, plans are for a programme
that will be wide in Its scope and take care of the health of mother and
child, using "health" in its widest form,

The centre, she said, will be open dally‘and a nurse and doctor will be
avallable to assist with Information concerning all aspects of family pianning
and health care. Apart from weekly ante-natal and post-natal clinics and month-

ly child welfare clinics the centre will hold regular educational programmes
covering the whole field of family health care In Its widest form. These pro-
grammes, Dr. Moody said, will include cookery demonstrations by Mrs. Donaldson

and her team from the Jamaica Public Service Company, sewing classes where
mothers can learn to make a layette for the expected baby and clothes for older

chiildren, talks on personal hygliene, nutrition, child care, cieanliness in the
home, perhaps home nursing and first aid.

Dr. Moody said that it was most reassuring that already many people -
and these include several men - have been coming to the Centre for talks with
nurse or doctor. "I am convinced", sald she, "that one of the weaknesses of
our health care programme is that there is not sufficient time for people to
talk with doctors and nurses to get the advice and reassurance they need. We
pian that this Centre will, among other things, supply this need".

Dr. Jacobs in his address relterated Dr. Moody's point that males should
be brought to realize the importance of their concern in family planning and to
take an active part in it. Fathers should do more than just beget chlldren he
sald. They should father them in the true sense of the werd. Brothers also
should be made aware of their responsibility in the home. For many years,

Dr. Jacobs said, we have been saying that something must be done about over-
population, and Government has realized the Importance of the problem and is
helping to deal with it. The people of Jamalca, he said, must also understand
that they hold the future in their hands.

Several other members of the health professions who were present at this
function included Dr. P, Caval ié, Country Representative of the World Health
Organization, Professor D.B. Jelliffe, Director of the Caribbean Food and
Nutrition Institute, and Mrs. Jelliffe, Mr. Harold Haughton, Permanent Secretary
in The Ministry of Heatth, and Miss Helen Fox of the Nutrition Office of the
Ministry of Health.
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THE URBAN AVALANCHE AND CHILD NUTRITION*
. by
Dernick B, Jellifge
and
E. F. Patrice Jelliffe

I. IMPACT DURING THE INDUSTRIAL REUOLUTI&N AND NOW

Man is Inherently a gregarious, soclal creature and, as his range of
fechnology has increased, his way of.life has widened from hunter-food
gatherer, to herdsman, to agriculturalist, to trader-producer, with an accom-
panying'fendency and need to live in larger groups of dwellings. However,
pre-industrial, traditional larger towns and cities*¥* oniy éame inféibeing:
about 5,000 B.C. iIn Mesopotamia. As elsewhere, anclent cities needed Tﬁree
pre-conditions for thelr genesis and continued existence (1):

{a). A favérable ecology, including Climafe, soil, and water for

| agriculture, especially for irrigation.

(b) A well developed political and econcmic social organization.

{c) (and mainly) A relatively advanced agricultural technology,
including implements, such as the plow, and domesticated plants -
especially cereal gféins - and improved communications émpioylng
the wheel, the sailboat, and animal power. |

The pre-industrial city was, in a sense, initlally a by-product of ég

area's ability to produce a sizable food surpius, so that the sine qua non
In the definition of a city is "a concentration in one place of peopie who do

not grow thelr own food" (I,2).

*Reprinted grom Jowwal of The American Dietetic Association, Vol. 57, No. 2,
August, 1970. -

*:0ity: population 100,000 on mone; super-city: population 1 million or monre.
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""" Therefore, because of relatively cumbersome, fabor-intensive agricul-
ture and Iimi+ed'+réhspor+,-Tradifionai cities were relatively smali and static
and only encompassed a small ‘percentage of the population. Babylon has been
estimated to have a population of only 80,000, while Imperial Rome at the time
of Augustus probably did not number a mitlicn, despite a food dralnage area

covering the Mediterrancan |ittoral.

Unbgnézaxion aﬁd the Machine Age

In Wesiern Europe, the hundred years from +he middle of the e!ghféenfh
century were characterized by two ¥n+er—rela+ed fechﬁfcaf reypibfibns.. Ffrsf,
the invention of machines using Inanlmate energy, especlallQJéoéi; led to the

factory system and the widespread marketing of Its products via "the centri-

- petal force of steam," 1.e., the railroad and steamships. This phase of the

‘Industrial Revolution resulted in +the rapid growth of cities around expanding

lhdustries and thelr sources of power, especlally coal flelds. In Britain

) parfiCUIény,‘fh a relatively few decades, villages mushroomed into "insensate

industrial towns, into sprawling agglomerations, the abode. of pestilential heap~

ings of human beings" (3) notable for their high mortality and sickly, under-
nourished children (4,5),
' Second - and underappreciated - this epoch was also characterized by

an upsurge of new scientific agricultural practices, as, for example, the.

“Introduction of the steal plow, the ratlonal rotation of crops, and the use of

chemical fertilizer. ‘Vastly increased food production, aided gradual ly by
imports from the new lands of America and Austratia, was the underpinning of
the industrial urbanlzation of Europe. It aiso buffered the para{lei raplq
increase In population, as in England and Wales yhere +he_pppula+ion éﬁé&e& a

60 per cent increase from 8.9 milfion In 1791 to 3.9 mitlion in 1831,
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The "neotechnical™ phase of the scientific machine age dates from the
“1870s and 1s stifl In full fiower. It is based on electricity anQ the jn+erf
nal combustion engine. A+ [+s most advanced stage, 2s in the United States
and Western Europe, 1T can be characterized by the almost instantanecus com=
munication of ideas; by the raptd +ransport of man and goods; by an increas-
ingly mechanically controlled mass production; and by tho practical applica-
+ion of science to large-scale mechanized production, preservation, and pro-
cessling of foods. Above all, it Is characterized by still $urfher urbani za-
‘+ign in esfabiished industrial countries, with adjacent super-cities expzand-

ing and cbaléscing to form megalopoles of mitlions (6,7).

The Urtban Avalanche
Over-rapld urbanization is a wor |d-wide modern phenomenon. in the last
century, while the world's population doubled, the worid's city poputation has
increased five-fold, one-third of whom currently live in slums or shanty towns.
i+ is, however, in the technically less developed, mainly t+roplcal coun-
+ries that the process has its gravest nutritional consequences. In the past
. few decadss, this is where +he increasing dimensions and break-neck velocity
of the migratory stream has been greatest, the new city=-dwellers Ieasf_pre-
pared, and the rescurces to feed, accommodate, employ, and care fof fhé influx
most meager (8). In +he extreme instance of Latin America, The population of
Lima, Peru increased by over 50 per cent between t940 and 1950, buf by a fur-
ther 100 per cent in the following decade. In Asia and Africa, ?helpqpulafion

living in cities almost doubled in-the single decade,_1950-|960.

Reasons for Unbanization
Both "push" and "pul " forces dre responsibie for the current flood
of péasanf populations to clties in what i's the largest migration In man's

history (63, The operative social mechanisms vary in detall from one area Yo
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ranother, In some  regions, the rural exodus may be much related to: a

country-side over-populated in relation to productive land; low productivity
and low prestige of agricultural activities; seasonal unemp loyment; and so.on.
Also the influx is further swollen by refugees, as In Hong Kong, Calcutta, and
Salgon (where the population is reported to have increased sixteen-fold in
twenty years).

Basically, citlies have always attracted the ambitious as centers of
social and economic opportunity. In recent decades, the flow of ideas and
know ledge concerning modern consumer ltving has reached previously Inacces-
sible rural areas through many reinforcing channels and with an ever«increas-
ing fortissimo. The press, picture magazines, motion plctures, television,
and - above all - the ubiquitous transistor radio are geared to an urban )ife
style and a cash economy, New, previously unknown wants and desires are thus

created for *he rural peasant, making up part of a revoiution of rising expec-

?af:ons. He is, in fact, "hungry for the Twentieth Century” (9). |In search

of paid employment which will ailow him to enter the modern consumer way of
ITfe, he migrates in +he mistaken belief that "the street of the chy was

paved in pure gold",

Disunbanization

The urban avalanche in present-day tropicail countrles resembies popu-~
lation shifts in nineteenth century Europe and North America, but has many
differences. ~First, virtually "non-immune", agrarian, traditional, non-West-
ern populations have suddenly been ‘exposed to the lure of twentieth century
urban living, with a resulting almost mass migration to the clties (10-12).
Second, -although often talked of together, urbanlzation is not necessarily

due to, syncnymous with, or even associated with, industrialization.. Third,
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these greaf Increases in city populations have not paralleled increased rural

food production, nor has national revenue increased to permit importation of

. foods.

Even when associated with some degree of industrialization, the fiood
of rural dwellers into cities in less technical ly developed countries has
been far above the cities' capacity +o employ, house, feed, service, or edu-
cate, which has led to what may be termed "over-urbanization", or "disurbani-
sation™. In its extreme forms, this is exemplified by The rapidly growing
squatter areas, the shanty or Tin towns that form a vast marginal peri-urban
"septic fringe" around many tropical cities - the favelas of Brazil, the

bidonvilles of North America, or the bustees of Calcutta.

Components of Unbanization

The process of urbanizafion Varieé trom place to place, but everywhere
represents an ecologic uprooting, a profound change not only in geography,
but also iIn éulTure, social organfzafion, and eQery aspect of life. Basically,
urbanfzafion is a move from a relatively small, +raditional, rural community
wifﬁ clear-cut relationships and established mores, fto life among a large
amorphous, mobile, indifferent (or even hostile) mass of anonymous strangers.

The "miniature welfare state" of the extended family or kinship groups
is superseded by less stable families or - with the absence of traditional
restraints - a series of cohabitations or Yemporary al l1ances ("the cooking
pot marriages" of African cities) (13). Changes in the male:female ratio
may occur, -especially if transient labor is common, with prostitution tikety
to increase (14,15). The role of women Is often altered, as.they seek out-
slde .work to supplement their husbands' earnings (if any), with accompanying
decreased opportunity for .breast-feeding and often defective care and nutri-

+1on of young children left parentless at homo.
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The physical surroundings of the sium or shanty fown are quite allen.to
the newly arrived countryman. There will be less space, less daylight, less
fresh atr, less greenery, and more noise. While the water supply, sewage, and
refuse disposal are sometimes better than in rural areas, this is offen not
the case - certainly not in the usual ty sanitation-less shanty towns. As far
as Infections of nutritional consequences are concerned, the young child has
certain -advantages and some problems in the urban environment (16-19). For
example, there Is less malaria and hookworm infection, but a probably higher
risk of diarrheal disease, roundworm infection, and tuberculosis (20).

Social services, including health clinics and schools, are mainly lo-
cated In citles, with obvious nutritional advantages, until they are swamped
humerically, with.regard to the supervision of infants and to the nutrition
education of school children. Conversely, however, the urban family has lost
the social support and mutual self-help of the extended family or kinship
group, tribe, or village and is dependent on the state or other agencies for
welfare assistance.

Culturally, the new townsman finds himself with confused Ideas and
mixed loyalties and ‘Is sometimes even lost linguistically. The very basis for
life Is totally different. . As has been sald of Peru: "The struggle for life
in the Sierra Is against nature; in the coastal cities, It is a struggle
against men™ (2{).

These rural cultural transpiants find the old established values and .
practices-no longer valid, but lack the knowledge to adjust easliy.to-town ..
ways. Often the strains, dlscontinulties, and conflicts lead to a cultural
confuston, to an anomie, This is frequently compounded by lack of.employ-
ment and poverty made more apparent by adjacent affluence, leading easily to

passive escape :Into atcoholism or to violent reaction in the -form of juveniie
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delinquency, crime or civil unrest.

More obviously central o human nutrition is the question of food avail-
ability and changing food habiTs in the urban environment. Fundamentally, in
rural areas, food is mainly grown {or otherwise produced - hunted, batered,
or gathered semi-wiid), although all over the world improved roads now permit
+he small village shop and the market fo introduce foods from wider afield.

By contrast, the urbanite purchases his food and plainly Is dependent on money.
However, -as an advantage, city food supplies may be less subject to seasonal
ftuctuations, ‘although such factors as transportabl ity and ‘storability may -
iimit avallable range.

~ For the successful new townsman with a reguiar, but limited wage, . con-
siderable problems occur during the +ransition to a cash economy. . Competing
claims are llkely for such necessities as different types of food, rent, spe-
cial clothing, and fransport fo work as wel| as unaccustomed distractions and
novelties. Initially, he is oftfen at sea in a cash-based environment, but
wlth continued relative prosperity, the family may achleve improved nutrition
(22), although this Is not always the case, if marked cultural ambivalence
exists (23). .For the unsuccessful, for the unemployed, it is "a change to a
meney - economy without money" - a move from subsistence agriculture to urban
subsubsistence.

Despite an understandable, emotional retention of the basic food pat-
tern, whenever possible, and especially the main staple (cultural super-food),
the city usually produces many changes in food habits (24-26). Some are
related to availablility and storage, such as -the change for millet to over-
milted corn or cassava flours In urbanizing parts of Fast Africa. Some are
related to changing patterns of daily life, as when the husband goes to work

and purchasesﬂhisxmear from a vendor, or when restricted cooking facllities
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and fuel limit the preparation of certain dishes. Probably the most cisarcut,
predictable change In feeding patterns Is related to the Increased use of sta-
tus-convenience fOOdS,lSUCh.éS tea, suger, bread, soft drinks, and - of par-

ticular consequence - highly advertised proprietftary infant foods.

II. SPECIAL PROBLEMS IN DEVELOPING COUNTRIES

The hany inTeracTing changes in family life and food availability re-
sulting from urbanization, especiaily in Iéss-developed, Iargéiy ffcp!cal coun-
tries, iﬁfluence methods of infant feeding and hence the pattern ¢t child
nufrifiéﬁ’f27;28). Dominant In Theée changes are a decline in breast-feeding,
a rise iﬁlaf+empfed bottie~feeding with cow's miik, and a tendency to purchase

expensive, processed infant foods.

Chitd Nutrnition - Pattern and Parallels
The trend toward the abandonment of breast-feeding has spread from the

so-called Western world (29). . In_part, but in part only, it may reflect the

difficulties of continuing breast-feeding in urban employment. ~ In addition,

however, It is due to socio-cultural pressures generated by Imitation of
"economic superiors", as well as local ly unethical and Inappropriate adverti-
sing by milk firms, and poor advice from friends, neighbors, and sometimes,
unfortunately, poorly educated health and nutrition personnel. Too often the
end-result Is an early decline of lactation due to inhibition of the delicate
and key psychosomatic "let-down reflex" engendered by uncertainty and anxiety.
As an alternative, the mother attempts to feed her baby on cone of the

processed milks, usually the most widely advertisad and hence the most expen-
sive. The money avallable only permits the. purchase of totally inadequate

amounts, and her home surroundings and education make the preparation of clean
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feedtngs impeobable (:f not lmposs;ble)- Thus fhe baby is starved on a homee—
rpafhlc amoun+ of milk with a heavy dose of contaminating bacferia. “

Too frequently the consequence is the "marasmus-diarrhea syndrome" I+
is this form of severe malnufrifion in infants which increasingly domlnaTes.
the scene in cities, rather than kwashiorkor seen in the second and third years
of life in rura! circumstances (4}. | | |

This shift towards malnutrition in the earlier months of life may be of
ria;ea% significénce since the crifieal developmental phase for the human bfaln
|s from three months prenafalty +o six months after berh Also, from the

|ewpoInT of medical economlcs marasmus is noTortously s low 1o respond To
JTreaTmenT and cons+1+u?es an expensive, time- consumlng "bed b!ocker" in the
ever-crowded children's ward.

Often unappreciated is the fact that similar nutritional problems-were
widespread among young chiidren in the urban poor in Europe and North America,
even quite.recently. Thus, Tn 1903 in the United Kingdom, the overall infant
mortality rate was 132 per 1,000 iive births, mostly due to "nutrition-rela-
ted" conditicns, such as atrophy, marasmus,.debility, and diarrhea (5), Writ-
ten in 1906, Newman's: remarkable book (5) on infant mortality is. almost a
primer for those struggling with present-day nutritional problems of tropical
cities. He recognized the high infant mortality occurring In the wake of
urbanization and the cleavage between the country and towns. For exampie, In
Scotland in 1901, the infant mortality rate In urban Aberdeen was 142 compared
with 86 in the rura! county of Sutherland (5).

The factors Newman stressed as responsible mirror fhose of slum areas
and.shanty -towns: in tropical. countries tfoday, i.e., working mothers leaving
their babies -at home with.young: girls or elderly relatives, to. be quieted, by

laudanum and starved on pap or diluted unclean milk which wes "almost a
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solution of bacteria and little short of a rank poison to an [nfant" (5). In
Newman's time, "hand=-fed" babies had three times the death rate of breast-fed
infants, and the protective effect of breast-feeding, even In highly unsani-
tary environments, was well exemplified in London slums, where the Infant mor-
tality rate was 106 among people in the Italian quarter (who usually breast-
fed their infants) compared with 259 among the native English (5).

Rickets, long recongized as a common affliction of young children In
retatively sun-less northern countries, increased with urbanization (5,30).

Paradoxically, there is now evidence that rickets, at least of moderate de-

aree, is common In young children in some tropical cities, fo some extent due

to a low intake of vitamin D, but more to insufficient skin exposure to ultra-
violet Iight In overcrowded slums, sometimes exaggerated by various culturally=
based attitudes, such as fear of the "evil eye", which tend to keep infants
Indoors or overclothed,

Two:other nutriftional risks need consideration In regard to artificlally-
fed infants of Tii-educated, poor urban dwellers: infantile scurvy and avita-
minosis A. While infantile scurvy is virtually unknown in the breast-fed, the
risk is great In the artificially-fed infant, and supplementary ascorbic acid,

either in tablet form (often the cheoapest and bactericlogically safest) or as

-a locally inexpensive frult juice, is mandatory with cow's milk feedings. The

grave risk of developing avitaminosis A, especially potentially blinding kera-
tomafacia, is very real, 1f mothers, quite logically, try to feed ‘their infants

cn cheap dried skim milk, unfortified with vitamin A.

Approaches Zo Unban Problems of Chifd Nutrition
The ultimate solutions to the increasingly pressing food and nutrition

problems resutting from precipitate over-urbanization lie in the hands of

planners, eccnomists, administrators, and, the ultimate arbiters, politicians.
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At the same time, nutritionists must be aware of the wider demographic and
social changes Involved in and resulting from urbanization, if, as is vital,
quy_are to play thelr role in devising food and nutrition programs for these
changing circumstances.

Analysis of the urbanizing ﬁrocess, as in the 1970 Census in the United
States, 1s vital, if causes and remedies are to be devised, and if the most
logical and balanced blend of rural-urban development can be sought for the
particular country or region. This blend will almost certainly contain ele-
ments of national, Locally realistic town planning, 04 increased wiban employ-
ment through industrialization, and of economic development thiough exploifa-
Xion of natural resowrces. In particuiar, 1t must involve improvement in the
modernness and attractiveness of rural life, by the spread of amenities, such
as electricity, Into the countrysids, sometimes by the decentralization of
industries, and, above all, by giving agriculture an image and a reality that
combines profit (agribusiness), status, and "twentloth century" progress. |f
.This can be brought about, it will both diminish the urban flood and incréase
the food supplies for the swollen cities. |

Recent spectacular developments in plant genetics and the use of "inter-
mediate technology" for agricultural machines point the way to the last-men-
tioned approach. Successes with "packaged" agricultural innovations - improved
seed, irrigation, and fertilizer - in India and elsewhere have shown that many
farmers can be persuaded to modify their methods, it convinced of their pro-
fitability. |In fact, countries geared to shortages and famines may easily have
their storage and distribution facilities overwhelmed by relative surpluses.
Vital as the "green revolution" must be to world fqod supplies in general and
to various aspects of urbanization, as with any technical advance, It opens

a further "Pandora's box" of problems, notably the profitable disposal of glut .
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harvests for farmers in countries where the majority of the population, both
urban and rural, are impoverished, and whers national revenues are too smail
to subsidize the low-cost distribution of the foods grown (31),

Urbanization is far from a uniform, hcmogenous process: rather, it is
a mixture of numerous factors involving many variables in the immigrants, as
well as in the recipient city. The degree of culturai change, especially lan-
guage differences, the acceptability by the established townsmen, the resources
available, the dimensions of the migratory wave, employment opportunities, and
the possession of urban skilis are some of the pieces of the mosaic. The im-
poverished.refugee in Calcutta (32), the floating seasonal male tn-migrants in
some tropical cities, the English-speaking Afro-West Indian In Ldndon, and the
carefully selected Turkish Immigrant with an assured Job in indusfrialized
Sweden have very different problems, although with certain similaritics.

To advise on the best solutions to nutritional probtems in the particu-
lar urban area, it is necessary to know the form and dimensions of these prob-
lems, the reasons for them, and, often forgotten, the existing (or potential)
services to deal with them, including the type, function, and training of the
staff. The compiex information nceded can only be acqufred from a variety of
sources, from persons working in widely varying fields,'including, for example,
urban geographers and sociologists, demographers, and food retailers.

The young child Is as vuitnerable nutriftionally in the city as elsewhere,
so that adaptive maternal and chlld health services will always be a priority
(33) and the promotion of the most appropriate methods of Infant feeding a
major approach (34).

Nutrition education, geared to the economié; cul inary, and.social back-
ground and the foods availéble in the cify, is a fundamental actlvity, so much

so that special immigrant advice centers and, If relevant, written material in
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different languages may be necessary. Acceptabil ity may be facilitated.by ...
using trained aides recruited from the area in question.

In the urban context, nutrition education will be very much concerned
with:

{a) Maklng immigrants aware of existing services and thelr function,

(b) Reinforcing the retention of beneficial traditlonal practices.

(c) Consumer education,

Caveat empion - "let the buyer beware" - has been a fact of life from .
time immemorial. The unsophisticated new fownsman, striving for the jet. age
and with no experience in budgeting and home management, is easy prey to the
deceitful half-fruths and skillful motivation of the commercial persuaders.
This is especially so,inrrelafion to the high priced, competitively adver-
tised canned:milks, proprietary infant foods, and the so-Inappropriately-named
"tonic" foods {acfuglly”more nearly flavorings). The pediatric nutritionist
in many urbanizing garts of the world is left increasingly frustrated by the
wel | financed, steam rojler, marketing techniques of the food industry to
sell_Tofaliyzupaffordable and inappropriate infant foods in impoverished com-
munities, while mouthing sanctimonious platitudes about thelr world role In
improving child nutrition. The contrary is often the case, and much urban
malnutrition in{deve!oping countries is in part "commercio-genic", partly
because of the “disp!acemen? effect" on breast-feeding and partly because of
the extremely low cosT—ngtrienT value of. the foods offered.

This point can be hightighted by a recent cost-nutrient analysis of
foods in various Caribbean islands (Table 1). The cost of 20 gm. protein from
dry skim miik (5 cents), pulses (6 cents), and sardines (18 cents) contrasts
strikingly with sfraingd vegetables and processed infant meat foods ($2,08)

(35).
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Tabie 1: Cost of calories and protein In available foods in the

West Indies (35)

COST PER COST PER
FOQD I,000 20 GM,

CALORIES PROTEIN
Ory skimmitk .. ..« . .. .. .o $o0.25% - $0.05
Pulses - . . .. .22 .06
Cornmeal, wheat fiour - -, . . .10 .08
Salt fish .e . . 1.20 .10
Rice Bt ve . . .13 .12
Macaroni, rolled oats . . .e .25 A5
Sardines e ce T . .60 .18
Fresh milk .. . .e .. .55 .20
Fresh beef, goat, mutton, Cheddar cheese .. .60 .20
Fresh fish - .. .e . 1.80 .20
Bread .. . T e .. .25 .20
Chicken necks and backs .. .. .o 1,10 .20
Corned beef .. . e .20 .20
Peanut butter o .. .o - .47 .22
Dry whole milk .. - - . .55 .23
Sweetened condensed milk .. . .e .25 .23
Evaporated milk .. - - T .e .55 .25
Minced (ground) beef .- .. . .90 .25
Ground provisions (root crops) .. . .25 .28
Fresh pork .o .e . .. .40 .35
Broiler meat . e .e .o 2,20 . 35
Irish potatoes . .. .. o .60 .40
Frankfurters, sausages .e [.10 .40
Fresh eggs . o .. .. .60 .40
Milk-based, cereal-based infant foods .. .80 .51
"Health promoting" foods .. ‘e . .80 .56
Plantain, green bananas, ripe bananas e .29 .59
Infant foods ~ strained meats .. . 4,87 .69
Infant foods - strained vegetables and meat 4,58 2.08
Arrowroot - . .. .55 13.00
‘Sugar AN .. I .09 ~infinity
Margarine, cooking oil .e . . .15 infinity
Glucose . .- e .80 infinity

*Eastern Caribbean dollar (50 cents u.s.)

One may perhaps hereby permit. the following phil050phfcal, but.in-

tensely practical, . question to the Infant food industry.of North America,

Europe, and the Antipodes: Is it justifiable (or even ethical) to use ruth-

less modern advertising campaigns to sell inherently good quality, but highly

N
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expensive milks and infant foods in communities where there is no chance that

they can be purchased in adequate quantities?

Breast Feeding and Atificial Feeding

Even in the mechanistic atmosphere of the city, the first bastion of
infant nutrition is human milk, particularty during the eerly months (36),
and a corner-stone of any nutrition program must be to promote The opfimaf”
lactation pattern for the particular community. Communify.nufrifion pro-
grams-To aehfeve this are in urgent nced of Invesffgafion.and must plainly be
geared in large measure on such non- -nutritional motivations as sTaTus, pres-
tige, convenlence, economy, and emotional advan+age The activities of La
Leche League of the UnITed States may be mos? helpful 1n this regard.

There appear fo be two views on +he .increasling lactation failure seen
in the ciflesiof less developed regions. One groud is of the opinion that
"nothing can be done" belneVing that it is. one aspecf of the inevitable
change accompanying urbanization. |If, howsver, +his "inevitable" schoolljsl-
corroect, then 1t must be reallzed that a cohsequenT?rising +lde of diarrheal
disease and marasmus is even more inevifable. o

Succeesful bottle-feeding depends, at present, on a sufficfenf inceme
To purchase nutritionally adequate quan?ifies of processed mitk,* on a level
of generé|-and_ki?chen hygiene +haf‘permi+s the clean prepafafion of feed- -
Ings, and on a mother suyfficiently educated to follow the not-so-simpie
domestic mathematics of formula preparation. This is not in sight for the
majority of the slum dwellers and shanty town Inhabitants who make up a high
percentage of the popuiation of tropical cities. Analogies with raplidly

industrializing Europe of fifty years ago, then backed by a parallel increase

*0n on a national budget sufficient to purchase and issue gree, or at a
subsidized nate.
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In food production natlonally and from overseas, and with virgin markets for
manufactured goods all over the worid, must obviously be made with caution.
Urbanization plus industrialization and economic developmenf plus increased
food supply cannot be equated with ovef-urbanizaf!bn with neither,

Widespread Iéc?afion failure aiso has unappreciated consequences as
regards national economics and food production. Alternative sources of pro-
tein food suitable for babies, probably animal milk, will elther have to be
Imported (with expenditure of foreign currency) and/or produced locally.

The potential magnltude of production required may be suggested by the fact
that ﬁresen? consumption In India can be estimated to be ovef 25 mitlion
liters daily; This would need the output of some five milllon lactating
cattle, if cow's milk were used as replacement.

Breast milk must also be taken into account in calculéfing ovefatl
protein supplies in a country, and, the inTroduéTiOn of processed infant
foods ﬁusf be consldered in this felafionshfp also. | |

Man's ingenulty is needed not only to devise new pro{eln sources 1o
bridgs the increasing "world profein gap", but to prevent Thé nutritional
retreat of declining breast-feeding, cﬁrrenfiy occurring with little appre-
ciaflonzofllfs consequences.,

Those concerned with health and nutrition services for young children
usual ly agree with the need to breast feed in de?elopiﬁg countries and in
the dangefs of inadequate artificial feedfng; waéver, thelr poéfure s
suplne, dejectsd, and apo]ogeflc; a more oufépékegtand aggressive attitude is
neaded in which the following considerations may play é part:

(a2} Disincentives to the use of over;ekpensive,'prdCessed mi tks

given by bottle-feeding. It Is extremely lmborfahf“fhaf an aware-

ness of this situation be included in the training of medical and
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allied health staff, and all others engaged in nutrition education.

Unpaid advertising for commercial concerns must bae avoided. This

- includes, for example, discouraging the use of Inappropriate (11}~

health education) commercial posters, pamphlets, booklets, and so on
in health centers and hospitals, especially in clinlcs for young chil-
dren and maternity units. It includes forbidding the acceptance and
use of |abelled samples for distribution in health services, regula-
ting the attendance of "milk firm" nurses in the health service, and
issuing addresses of newly delivered mothers to milk firms.

Conversely, for babies who must be bottle-fed, positive nutri-
tion education is required to promote, advertise, and use in the health
services and elsewhere, the most economical, locally available breast-
milk substitute., This is often full cream, powdered milk, or (if this
is not financially feasible) dried skim milk, possibly repackaged in
the country with due attention to vitamin A intake, or, potentially,
less. expensive animal-vegetable protein formulas, urgently needing
development.

At present, so devious .is the "supermarket shell game" that the
sorting out of the cost-nutrient values of different available pro-
cessed milks may tax the ingenuity, patience, linguistics, mathema~
tics, and scientific training of even the literate nutritionist, I+
is-imperative to know the best buy. and endorse 1ts use actively.

That only one milk formula Is necessary for infant feeding for
the majority was indicated by warfime_experience in the UpiTed_Kfngdoﬁ,

when only one full cream milk was available and child nutrition Im-

proved and by recent practice in the United States of empioying a

simple formula of evaporated milk for standard infant feeding in most



73

children's hospitals. The alleged competitive advantages of most
commercial milks are strictiy peripheral and minar; they are not
only trrefevant, but dangerously confusing, In “fronf-line“ gedi;‘
“atric nutrition in fropical citles. | |
Potentially, legislation on food standards is needed to guide :'
activities of commercial infant food firms, to control the confen+r
of advertising via mass media, and possibly to direct national fogd
policy towards placing inappropriate, expgpsive imported milks and
processed infant foods on a "negative" list., This would also have "

‘the advantage of saving foreign currency.

(b} Incentives to bromofe breast-feeding. Initially, there is
great need for combined pediatric and sociclogic studies on the pat-
tern of bréaéf—feeding and the epidemiology of lactation failure in
various communities in the world.

Cémpaigns to promote breast-feeding should stress its modern-
ness. The Influence of La Leche League may be important here, as
'can-be the exampiés of internationally famous women or wives of
leaders of the community. Potentially, the lactation pattern might
also be improved by legislation for lactation leave or by the deve-
]opmenf‘of creches where working mothers may be able to breast-fead

their babies.

Foods for the Transitional Chitd

Foods for the +ransi+ional child - Thaf s, usually-from four to six
months of age onwards - pose special problemf for parenfs In urban circum—
stances. NuTr:flon education should be geared to the best use of Tradiflonal

foods, if avallable. It is, for example, of interest that the Basic Four
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items making up the "squl food" of the southern immigrant fo the cities of
+he northern United States - dark green leafy vegetables (collard or mustard
greens), legumes {black-eyed beans), corn (pone, hominy grits), -and less
costly, but often highly nutritious, bits of pork (chitlings) or chicken -
constitute near perfect "multi-mixes" (37).

in addition to consumer education and guidance in buying both fresh
and processed focds, the overall program must be concerned with legislative
price control of nutritionally vital, but less costly foods, the enrichment
of staples (where relevant), and col laborative efforts with the fooed industry
towards the development of high status, moderate cost, high-protein family
foods *haﬁ are parflcularly valuable for young chitdren.

Some form of food supsidizafion program will be needed, as, for
examp]é, The=Foqd Stamp programfof the Uning §jafes‘or the low-cost sale of
dried mitk at child welfare cénfers in Britain. Whatever is issued:should
be geared to food habjfs,“nufrifionalrneedsf anqtedugafjonal aims.

Difficulf problems will need considgrafion in each area, especigjiy
mothods of selection of recipient chlldren_(orﬁfamiiies) in relation TQ
limited funds and foods available. A careful bqiance s needed to deal with
real want and to avoid "welfare dependen;eﬂ. In any part of the world, this
constitutes an ﬁnferim measure, becoming less necessary with increasing pros-
perity and food production.

An especialty important espect of adaptive maternal and child health
services for cities Is the provision of the most locally sulfébfé torm of
day-care centers, where children can be left to be cared for and fed while

thelr mothers are working.
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Concﬂubidniz“

Few Institutions have evoked such a depth of feeling and contradictory
attitudes as have clties. On one hand, they are categorlzed as "consumérs of
mankind, offering disease, misery, poverty and want to miilions", 'ConVerseiy,
a différenf image‘Ts recoénlzed linguistically in such taudatory words as
"yrbane" and, indeed, "civillzation",

Contrariwlse, country |ife has been categorized historically as un-’
mannerly and rough, so that Holme in 1688 labelled a "Rustick Fellow" as’
"one without City or School Breeding, without Cleanliness and of Slovenly
Specch". Everyfhingjcu}gl may be constdered as‘plain, simple, and unspoiled.

fn fact, of.edufsé; serious prob!emé of all sorts, including those in
the nutritional fleld, exist ih both environments. For example, in child
nuffi}idh one may contrast rural kwashlorkor with urban marasmus. What is
more, both ways of life are inTer-dependenT on each other In various ways,
nofabfﬁ'és proddcéé of food and mahﬂfac+drér of goods, respectively.

E‘Techniques of extending health, eduééfion, nutrition, and moderniza-
tion in general to rural areas will obdiously'cénfinﬁeifd exercise the plan-
ners' ingenuity, both becausé these needs are far from being met and would
be an éﬁf!dofe to prébiplfafe;'unba!anced:di5urbaniza1ion. At ‘the same time,
Innova%IQe, imaginative fhfnkfﬁéfand urgent action are neéded to help bridge
what ﬁé; be one of the héjor'éﬁd most turbulent ecologic transitions of man's
his%béy,:from 1850 with 4.3 per cent of the world living In the cities, to
1950 with 20.9 per cont urbanlzed, toward Doxiadis' ecumenopolis aarly in
the twenty-first century.

Plainly, during this +imé ‘of change, there 1 'a great danger that
clities, perhaps especially in less developed regions, may self-destruct, if

Sjoberg's three precondlitions for city development (i) become negated by
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disurbanization, leading to the development of an unfavorable ecology, l.e.,.
a totally lnadequate water supply, with an unstable political and economic
sociat organization, and without the support of iIncreased agricultural food
production,

Lessons can certainty be sought from the early Industrlal Revolution
in Euro-America, but parallels must be made with caution, as the present
circumstances with urbanization in less developed regions are so disparate.
In particular, unsophisticated new townsmen today may have an almost cult-
like expectation of "instant prosperity", fostered by mythologic advertising,
the more sensational mass media, and sometimes by pollticians, at least
whiie in opposition. Each space-probe or heart transplant endorses the appa-
rent nearness of the age of unlimited scientific wonders and makes the rea-:
lity of the shanty town and the absence of medical care and social services
more difficult to understand - or to bear.

The solution to the world-wide problems of channelling scientific _
knowledge to the Improvement of urban (and rural} .living are plainly mainly
organizational, administrative, and financial rather than technical. How- '
ever, within this perhaps-changlng framework of man-made constraints, those
in the wide field of food and nutrition have much to contribute, by an in-
creased awareness of the new problems, by developing a more meaningful dia-. -
logue between nutritionist and food industry, by participating in multi-mind
studies of the Interaction of food and human nutrition in urban ecologles,
and by  developing and deploying adaptive programs imaginatively geared both
to the needs and aspirations of the new townsman, yet realistically dove-i = -

tailed with actual. opportunities and avallable resources.
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CFNI NEWS

With this Issue readers will be recelving a supplement which lists the
very varied and confusing local names of frults, vegetables and roots in the
Engl ish-speaking Caribbean. - Dr. S.K. Reddy formerly of CFN} and Dr. Dennls
Adams of the Department of Botany, U.W.1., have been chiefly responsible for
+this revision and expansion of an earlier list, asslsted by numerous readers:
in the various: islands and Guyana. ‘

A series of one-day seminars on Young Child Feeding Is being held In
various parts of the Caribbean. They are sponsored elther by the governments
or by the governments and CFNI jointly. The obJective is to dlscuss the
recently published "Guidelines to Young Child Feeding in the Contemporary
Caribbean" and In particular t+o make arrangements for amplification and adapta-
+ion to the precise local circumstances (e.g. In respect of food preferences
and avallability) and for the popularisation of the main principles therein.
Such meetings have been already held in Barbados (see p. 51 of this newsletter)
and in Jamalca both at the national level and at the iocal level, in The
parishes of Portland, St. Catherine, Westmoreland and Hanover. Seminars are
planned for Kingston and S5t. Andrew parish, Cayman Islands, St. Vincent and
Dominica, and it is hoped also to hold similar seminars in all the other
parishes of Jamaica and in §t. Lucia, St. Kitts and Bzhamas.

CFNI 1s very much occupied also at present with final preparations for
+he National Food and Nutrition Survey of Guyana to begin in mld-April. The
pre-testing of questionnaires was completed early in March.
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CAJANUS CAJAN - THE PIGEON OR GUNGO PEA

by
John L. Hammerton & R.E. Pieane*
Faculty of Agriculiture
University of the West Indies,
Mona, Kingston 7, Jamaica

The pigeon pea or gungo pea (Cajanus cajan (L.) Mitlsp.} is an impor-
tant source of protein in the human diet in the Caribbean.and iﬁimany other
tropical areas. Mature green seeds are consumed as a vegetable and the dry
ripe seeds are eaten as a pulse, People of East indian origin often spli+ the
dry seedslfgihaké "dhal". In addition, the pigeon pea Is also an important

fodder crop in many parts of the tropics.

Varieties

The plgeon pea varieties that have been grown traditionally in the -
Caribbean are short-lived perennials which grow to 8-15 feet tall. These
varieties are al} indeterminate - that is they bear flowers and pods over a
period of several weeks, the pods maturing progressively from the base to the
apex of a long flowering stalk (the inflorescence), As a result, such plants
may have, at any one time, flower buds, open flowers, young pods, mature pods
and even dry Eods.

Scientists at the Faculty of Agriculture of the Unlversify of the West
Indies have developed a number of new varieties, some of which are dwarf and,

more or less, determinate - that is they produce flowers almost simultaneousiy,

*On. Hammerton and Dn. Pierne are, respectively Aghonomist and Plant Pathologist
4n the Faculty of Agrniculture at Mona. ODn. Pierve 48 also Leaden of the Faculty's
Grain Legume Programme, which has been supported by a. Rockefeller Foundation
Grant. This article is based Langely on work canried out unden the auspices of
Lhis programme. : ‘ .
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These varieties also bear eariier and-are capab le of ‘producing three or four
discrete flushes of flowers over the period October to March if planted In May
or June. The local types,.in contrast, bear almost continuously from late -
December to February or March. Of ‘the new varla;ies,:a~number are dwarf, grow-
ing typically to 3-4 feet at flowering, and forming ?}ghT rounded bushes, com-
pared with the much Taller, |axer and open habit of the local Types With the
new dwarf VarleTIes harvesflng is easier because of Their more compacT form,
and The greafer uniform:fy in pod maturity. | The Unuversl?y of the West indles
collecflon cons;sfs, at present, of 17 varlefies which |ncludes medaum and Tall
and indefermlnaTe varlefies in additlion to the dwarf Types, dvscussed above;
Breedlng and selecfion of new varieties con?inues. ' o | :‘
Recent experience with the new dwarf varlefies |nd1cafes Thaf-¢hey a;e1
less determinate, and possibly less compact, in Jamaica than in Trinidad, where
the breeding and selection has been done. This Is, presumably, an effect of

latitude or daylength variation, and their determinacy may vary somewhat from..

island to island in the Eastern Caribbean.

:+Uaﬁiety“EQKECtioh."P1geon'pea plantings generally consist of a mixture
of local types, and farmers have given little or no attention to the selection
and planting of distinct varieties. Yet theré are definite advantages in the’
use of specific varieties for specific purposes. For example,'a'varieTV‘Tha+:
can be recommended for home garden use is quite different from a'variety suft-
able for the early production of mature green seods for marketing, or for large

‘scale produétion. A recent study has shown quite clearly that one of our Uni-
versity of the West Indies variefies (GI 26/2) is superior in every respect .in

iii?a processing qualities when compared with The mleures of Qariéfieé‘fnat é?é
Ve )l A

:generally canned in Trlnldad Farmers musf become more uan&etg conécLoué'andf

more quality conscious. g
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Agﬁonomg'

The pigéon pea tolerates a wide range of soils, but extremely acid soils
may inhibit nodulation, while recent work suggesfs'Thaf on some soils of high
pH (7.5% or so), regrowth after the first bearing may be extremely chlorotic and
plants may suffer severe dieback, The plant is relafively'droughf resistant
but cannot tolerate waterlogging. It appeérs to be relatively indifferent to
The level of soll fertility and does not, generally, show any response to ferti-
lizers. Responses to phosphate, have nowsver, been recorded elsewhere than in
the Caribbean. A recent experiment in Jamaica gave a 21% increase In the yield
of dry séed-(from the first fiush of bearing) with heavy applications of ‘a2 com-
pound fertilizer every 15 days. It Is unlikély that this would prove economical.

No special iand preparation is necessary, but perennial weeds should be
destroyed and a sufficlently fine tilth produced to ensure intimate contact

between seed and soil.

Sowing Date. Pigeon peas are photoperiodic - that is, they are sensitive
to daylength - and hence are very responsive to sowing date. The height at.
f!owerihg and number of days to bearing are determined by date of sowing. The
new dwarf varieties, for example, were found to vary in height at flowering
from 37 to 47 inches when sown in November, to about 90 Inches when sown in
March, The.number of dayé to flowering varied correspondingly from 70 days
{Noveﬁber) to 156 days (March). The conventional time of sowing s May or June,
ﬁhlch, lnrmuch of the Caribbean, corresponds with The_s?ar? of the rainy season.
From such a sowing, the tall local types will typicaily start flowering in
November, whereas the new dwarf verieties will start In late September or early

October.,
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Spacing. The crop Is usually widely spaced from 3 x 3 feet for dwarf
varieties, to 5 x 5 feet (and even more if it is to be intercropped) for the
tall varieties. It is invariably grown from seeds sown 4n adtu - normally 3
to 4 per hole and lafer thinned to one plant. Transplanting from a seed-bed
or from seed-boxes isApossible, but is generally unnecessary except in experi-
mental work. With the dwarf varieties spacing has a marked effect on height
and yield, Close spacing increases height and reduces yiela per plant, but the
greater plant number per acre at close spacings substantially increases yiel&
per acre. In an experiment done in Trinidad, two dwarf varlietics planted in
June averaged 59 inches in height af flowering when planted at 1.6 x 1.6 feet,
and 50 inches when at 5 x 5 feet. Corresponding yields of mature green pods -
per plant averaged -7 ozs. and 22 ozs. from two reapings of the first bearing,
but yields per acre were 6,950 |b./acre at the close and 2,430 Ib./acre at the

wider spacing.

teed Controlf. Weed control is very important during establishment as
early growth is slow, and the crep can be easily smothered if weeds are not con-
trolled. Gesagard 50W (active ingredient prometryne) at 2 Ib./acre pre-emergence
is safe and will control many annual weeds for up to 6 weecks. |f weeds are pre-
sent at the time of planting, Gramoxcne (| pint/acre) should be added to the
spray mixture. Maloran (active ingrédien+ chlorbromuron) at 4 Ib/acre piae-emer-
gence will control white top [Panthenium hysterophonus) and gives longer control
of weeds- than Gesagard. In a recent frial however, Maloran treated plots gave
a lower yield than Gesagard plofs, although stand and height were unaffected.

Subsequent weed growth can be controlled by shielded sprays of Gramoxone.
Ring weeding may be necessary if vigorous weed growth Threatens to smother the

young crop plants. With the relatively dense habit of the new dwarf varieties,
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weed-'control ié‘usually unnecessary once they are 2% to 3 feet tall, provided

the spacing is not more than 3 x 3 foet.

Pest Control. The most Important pests in the field are the leafhoppers
and pod borers. Leafhoppers cause severe leaf curling and reduction of leaf
size; and may transmit what is probably a virus disease. Leafhoppet damage Is
particularly serious in St. Vincent and Jamaica. This pest can easily be con-
trolled by periodic appiication of malathion (} - 1% Ib./acre active ingredient).
Several pod borers attack pigeon pea, the most important ones being Ancyfostomia
Sterconea, Heldothis vinescens, H, zea and Fundefla pellucens. in general, the
adults ‘lay eggs on the flowers and young pods-and the young larvae burrow into
the pod and feed on7+he'deVeloping seeds. The loss of one or more seeds per pod
as a result of pod borer damage adversely affects both yleld and quality. -In the
determinate dwarf varieties, three sprays of DDT (2.0 Ib./acre), Dipterex
(1.5 Ib./acre) or Gardona (1.5 ib./acre) at 3-day intervals at peak flowering .
have given good control. These pests are much more difficult to control in the
Indeterminate varieties which have an extended flowering period,

"Smali weevils (Bruchids) cause extensive damage to dry seeds in storage.
Since Bruchld infestation can, in fact, begin in the field, fumigation of seed
and storage in scaled contalners is recommended for sced to be used for human
consumption. Seed for planting can be protected by dusting with dleldrin or
other suitable insecticide, It is better to use a fungicide/Insecticlde mixture,

and captan or thiram are the preferred fungicides.

Disease Control. The most important dissases of pigeon pea are rust
{Uredo cajani), wilt (Fusarium sp.) and collar and stem canker {Phoma cafani}.
Very little is known about the control of these diseases, but investigations now

being carried out glve some indications of control measures. Rust can cause
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severe premature defoliation of plants, and attempts are currently being made’

to breed for rust resistance.

Vields. There are relatively few reliable data on pligeon pea yields:
published data often do not Indicate the number of reapings, nor the duration
of reaping, so making valid comparisons difficul¥. Yield data from a Trfnidad
experiment have already been quoted. In a survey in Trinidad yields varied
_from 200 fo 5,000 Ib./acre gresn pods, but plant spacings varied widely due tfo
intercropping. Other work In Trinidad gave yields of 2,970 fo 3,510 Ib./acre
green pods from the dwarf varieties over a full season, plus small amounts of -
dry pods, but up to 7,500 Ib./acre have been obtained, in Trinidad, over a fdl]
season from one of the new dwarf varieties. In Marie - Galante one of our ‘dwarf
varieties gave 10,090 Ib./acre green pods from two flushes of bearing. This
figure is the yield after pod-borer damaged pods had been removed: gross yieldé
exceeded 13,000 Ib./acre. |In Jamaica, yields of dry seed from the dwarf varie-
ties in three experiments ranged from 900 to 1,610 Ib./acre from one flush of
bearing. Using a conversion factor of 3.3 to convert dry seed ylelds to green
pod yields gives 3,000 to 5,300 Ib./acre. Much of the variation in yleld illus-
trated above can probably be attributed to differences in varieties and agronomic
practices, but it appears that the performance of our new dwarf varieties may
vary widely from istand to island. Part of this variation may be due to pest and
disease (particularly rust) Incidence, but meteorological tactors at floﬁeriﬁg,

which may be very Important in determining pod setting, may also be Involved.

A New Idea.
An’ increasing demand for green peas for processing, and problems of
labour ‘for hand reaping, have ied us to examiné the problems of mechanical har-

vesting. The compact form and defermlnacy'of béaring of the dwarf varieties are
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valuable, or indeed’eséenfial,'planf characteristics for mechanised harvesting.
Since the ﬁroblems bf"méchanlcal[y reaping pods from discrete, spaced, bushes or
from piants grown as a hedge, are considerable and likely to involve Iarge and
cumbersome machinery, 1t was decided to try modifying the plant to make it mora
amenabie to mechanlcal réépingf ‘This can be done by making our QWarf varieTlés
into "mini" pigeon peas. Planting in November oerecember redubés ﬁfanf-heighf
at flowering and branéhing. By crowding such:planfs, at densities which may need
To be about 80,000 per acre (a spacing of 12 xl6;51inches), The'piénfs bear most
of Théir3pods-near'+he\Top of the planT'canopy, and mechanical reapling (s immense-
ly simplified. Essentially this fechnique converts the pigeon ﬁea from & spaced
crop to a row crop, Work in both Jamaica and Trinidad has demonstrated the
feasibillty of this approach. In Trinidad the twigs of dwarf varieties grown in
this way and bearing green pods were cut by a mower and successfully threshed by
a stationary viner, For production of dry seed a conventional combine harvester,
with only minor modifications, could be used,

Work in progress in Jamaica, and planned for the future, alms aTt deter-
mining the optional sowing dates and densities for such late sowing/high denSiTy
crops. Other factors such as weed control, fert!iizer response, and the use of
growth regulators to modify plant form, will also be examined.

We are Indebted to cur colleaguss, past and present, in the Faculty of
Agricutture, both in Jamaica and Trinidad, on whose work and experience we have
drawn in preparing this article. They Include D. Henry, L. Kasasian,

S. Parasram, W.V. Royes, J. Seeyave, J. Spence and S. Williams. We are similarly
indebted to G. Sammy of the Faculty of Engineering, University of the West Indies,
Trinidad, for information on <anning. Much of the work referred o has been
published in the Yearly and Half-Yearly Reports of the Faculty of Agriculture,

U.w. 1,
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3.

Further sources of information Include the followlng:-

Gooding, H.J. (1960} Some problems of pigeon pea improvement J. agric.
Soc. Tain. Tob., 60, 321-338,

Gooding, H.J. (1962) The agronomic aspects of pligeon pea. F&d. Crop
’ Ab‘éao’ 15, [-50 '

Henderson, T.H. (1965) Some aspects of pigeon pea farming in Trinidad.
Oce. Sen, 3, Dept. Agric. Econ. Fm, Mgmt. Univ. West indias,

Roliiano, A., Perez, A. & Ramos, C. (1962) tffects of planting date,
variety, and plant population of the flowering and yield of pigeon
peas {Cajan cajanus L.). J. Agric. Unlv. P.R., 46, 127-134. (A
number of papers on pigeon peas may be found in this journall.

Sallette, J.E. & Courbois, J.M, (1968) Agronomical aspects of pigeon
pea {Cafanus cajan] in Marie - Galante. (Paper read to) Caribbean
Food Crops Society 6th Annu. Mtg., St. Augustine, Trinidad.
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GENERAL NUTRITION NEWS AND OPINION - .

(HAT 1S A NUTRIBUN?
From Free Wonkld, VoL, XIX, No. 9 -

What is a Nutribun? I+ is a special milk bread created in the Philipp:nes
tc 'suppliement the diets of undernourished schoolchildren. :

tt is made up of vitamin enriched flour, dry skim milk, sugar, salt, 0|I
and yeast. 1t is 133 grams in weight and so while similar in appearance To a
large American hamburger bun s heavier and thicker In texture. There are
several formulations, but when made up with wheat flour it contains over |7 grams
of protein and 511 calories The chitdren think it delicious and it Is quite a
saT-sfyIng meal for cne sitting.

The bun Is made up with Food For Peace commodities in the main, and the
baking cost is 3 Philippine centavos. The attached table shows the formulation
and nutrient compositicn of the kind used in the Philippines, but there are also
other formulations e.g. 25% rolled oats, 75% wheat flour which gives 19.0 gms.
of protein and 517 calories per bun and 40% rolled oats, 60% wheat flour which
gives 19.9 gms and 521 calories per bun. Again the nutrient value will vary
according to how much the flour is enriched and whether the dry skim milk Is
fortified with vitamins A and D. Then again if a sandwich filling Is used, this
could 'supply vitamin C and enrich the value in other ways.

NUTRIBUN FORMULATION

BAS1S: 50 ib-bag.of flour ‘
L. INGREDIENTS . BAKERS § GRAM-WEIGHT
FLOUR, all purpose : 100.00 ‘ 22,700.00 :
WATER (not less than) £0.00  12,940.00
YEAST, active dry 2.00 454,00
SALT [.50 - S 340,00 c v
SUGAR, fine granulated 12.00 . 2,724.00°
SHORTENING, liquid ‘ 5.00 - 1,135,00
o MiLK,lpowder non-fat 14,00 B 3 178.00
”iMlX'(conven+lonal mechanical mixer): FINAL PROOF: ~35. +o 40 m!nuTes
';20:#0 30 minutes _ ,
FIRST FERVENTATION: 35 minutes BAKE: 15 fo 20 minutes éf.385°F;
PUNCH,  AVERAGE BAKED WEIGHT/bun: 150 grams
SECOND FERMENTATION: 15 fo 20 minutes .~ AVERAGE YIELD: 220!Nutribuns .-
SCALING WEIGHT: 175 grams
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NUTRIBUN - FOOD COMPOSITION (Per Bun)

COMMO- |GRAMS| CALO-| PROTEIN[CAL- [IRON | THIA- [ RIBO~ {NIACIN[VITA-{ ASCORBIC
DITY RIES CcluM MINE | FLAVIN MIN A| ACID
{mg) |(mg} {(mg) | (mg) (mg) | (mg) {l.U. | (mg}

Flour |100 |364 | 11.6 | 16 {2.90[ .44} 0.26 | 3.5 0 0
Mitk | 14 | 51 5.0 [183 .08 .05|(0.25)] 0.1 | 4 |
oi l 5 | a4 - - - - - - - -

Sugar | 12 46 - - - - - - - -
Yeast 2 6 (0.7)%| (0.9)K0.3)](0.05){ (0.11)] (0.7){ Tr Tr

133 {511 17.3 1199.913.28] .54 .62 4.3 4 !

* - Numbers in parenthesis denote values Imputed - from another form of
the food or from a similar food.

.U, - infernafiona!.Unlf.
Tr = Trace

In Tondo, a slum district in Mantla of nearly half a million population,
a survey had shown that over half of the schoolchildren were suffering from mal-
nutrition. Yet, the school feeding program was not going well, and in fact, no
Tondo schools were participating. The reasons offered were that the people were
too poor to afford even this, and the schools so overcrowded that there was no
space to cook.

The Nutribun was devised as the answer, baked in local bakeries under
contract. 1n a program run by Catholic Rellef Services the children pay only
the local cost (10 centavos, about a third of the market valuel). The children
eligible to receive these Nutribuns are those whose weight for age falls into
the undernutrition zone of a simple weight for age chart.

ENZYME ACTIONS IN FOOD TECHNOLOGY
Editornial, Lancet, Apnil 25, 1970

The large-scale synthesis of foods has often been predicted; but it still
seems as remote as ever. |f it should come about, and if the methods used are
purely chemical, food production will be divorced from enzymology. Till then,
the food technologist must be a versatile and wel l-informed enzyme chemist, for
enzyme actions obtrude themselves in every sector of his craft. They control such
processes as the developmental changes that bring seeds, fruits, or leaves into
the conditlons in which they are ready for harvest; the age-dependent changes

In meat; maturation In such commodities as cheese and wine; and some of the
changes that take place during storage. They will play an increasing part In
the economical recovery of valuable components from material now discarded.
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Food technologists are not concerned with the more physiological actions
of enzymes; but, by measuring the amount of an enzyme (or the product of its
action) in foods, they can give valuable guldance to plant breeders. For
- instance, some varieties of mango contain I8 times as much ascorbic acid as

~others, and the shelf-life of many fruits depends on the stabifity of the pectin
- in them. Such differences depend on enzyme content, and enzyme assay could be
used to guide selection,,2 -

Food preservation is often regarded simply as a matter of preventing
attack by bacteria and other organisms - hence the appeal of sterilization by
ionlsing radiations. This technique has so far proved disappointing, and it is
well to remember that, aven 1f sterility could be achieved without causing harm-
ful side-reactions, the enzymes in many foods would remain active and would.bring
about changes that other methods of preservation control. Heating, [f suffi-

- clently prolonged, not only sterilizes food but also inactivates most of the.

_enzymes in it. Drylng, or the addition of acid, salt, or sugar, establishes con-
ditlons Inimical to enzyme action., Most enzyme actions are slowed down by freez-
Ing, and oxidations can obviously be prevented by excluding air. But there are
exceptions to ail these generalisations. Scme enzymes are remarkably thermo-
stable, some continue to act even in the dry state, some are activated by freez-

ing, and deterioration may be anaerobic.

Oeterloration during storage takes many forms: +the development of "off"
flavours, the destruction of vitamins, the loss through respiration of the main
substance of the food, and the formation of substances of varying degrees of
toxicity. The actual nature of the changes that cause "off" flavours Is not
known. It is easy to show that this deterioration is accompanied by the accumu-
lation of variocus volatile substances (acetaldehyde, for example) but no as yet
identified substance is thought to be actually responsible for the change in
flavour. Furthermore, this is a domain dominated by habit and oplinion. Since
most psople agree that perfectly fresh green poas are ldeal, cooks and food manu-
facturers take great pains to minimise enzyme actions by cooking peas socn after
harvest and Tmmediately after shellling., The processes used in the manufacture of
tea are designed to promote actions similar to those that are so carefully avoid-
ed with peas.3 The enzyme actions that have gone on in the cheeses most relished
by gourmets would, in any other protein food, be regarded as a deterioration.

The enzymes responsible for these changes do not come from the milk: they are
made by other organisms, and the amines produced in a ripe cheese are prcbably
mildly toxic, The more acutely toxic products of deterioration (aftatoxin in a
food that has been badly stored, for example) are also the product of the growth
of other organisms. The only generalisation that can be hazarded is that changes
brought about by a foodstuff's intrinsic enzymes rarely, if ever, make it more
toxic; somotimes they improve it and sometimes not. Enzyme actions brought abcut
by even controlled invasion by other organisms: are more suspect.

. Aylward, F., Haisman, D.R. Adv. Fd Res. 1969, 17, 1.
2. Czyhrinciw, N, 4bid. p. 153,

3. Bokuchava, M.A., Skobeleva, N, I, ibid. p. 215,
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Far-sighted scientists have for many years been grumbling about our waste-
fu! habits and the pollution that they cause. The theme has suddenly caught pub-
lic attention. The food industry is a crass offender. Four-fifths of the whey
In the U.S.,4 containing nearly 100,000 tons of protein a year is wasted. When
' peas -are harvested for quick freezing there is more protein in the dliscarded pods
and vines than in the peas; and many other examples could be given. By-products
are often used as fodder for ruminant and non-ruminant animals. Interest has
recently been increasing in their use as substrates on which to grow bacteria or
funguses that could be used as food or fodder. This is encouraging, but animal
or microbial conversion is of necessity accompanied by losses that range from
60% to 95%, because of the converters!' own metabolic processes. One approach is
. +o extract some at least of the valuable constituents from a waste by mechanical
" means; more than half of the protein in pea waste can be exiracted. Setective
enzymic destruction would be an alternative approach. By-products are sometimes
discarded for purely aesthetic reasons - the outer leaves of cabbages, for example.
More often they are indigestible, either intrinsically (as in feathers) or
because of the presence of more fibre than the human gut can folerate. The amino-
acids In feathers would become useful 1f the structure were dispersed by a kera-
t+inase; and useful protein, fat, and carbohydrate would be liberated if a cellu-
lase were available that was substantially free from enzymes able to act on the
useful components. Cellulose is the most abundant single organic substance: It
is odd that so lIttle attention is paid to the enzymes that act on ift.

THE DOMINTICAN REPUBLIC DIVERSIFIES EXPORTS
by Campos S. DeMoya, in 'Foreign Aghiculifune', September 21, 1970

To widen and stabllize its export base, the Dominican Republic has been
diversifying its exports in the last few years. Its exports of commodifies not
traditionatly important to its economy increased at a faster rate in the years
from 1966 to 1969 than did its exports of other items, This nontraditional share
of the total valuse of exports rose from 1.0l percent to 6.16 percent in the
4-year perlod. Most importantiy, the value of beef exports - mainly fresh or
frozen ~ increased from $200,000 to $4,741,000.

Greatly aiding this diversification were changes in domestic production
patterns, Traditionally the Dominican Republic has depended on four agricultural
comnodities for nearly all of its foreign exchange - sugar, coffee, cocoa, and
tobacco. In the early 1960's, however, the country realized that continued
heavy rellance on these expcrts was hampering its economic growth. So, acreage
for such commodities as |ivestock, sweet potatoes, pigeon peas, plantains,
yautia, and yucca was Increased at the end.

Sugar has been and still is the Cominlcan Republic's most important export,
Overseas sales of this commodity, however, are heavily dependent on the U.S. Sugar
Act and the International Sugar Agreement. Quotas allotted to the Deminlcan

4. Ben-Gera, 1., Kramer, A. 4ibid. p. 77.
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As a result, sugar producers have taken steps to free mar-

ginal sugarcane lands for the production of other crops, most importantly, beef

cattle.
DOMINTICAN REPUBLIC: VALUE OF TRADITIONAL EXPORTS
Product 1 966 1967 1968 1969
1,000 1,000 1,000 1,000
dofLans dollans dollars dollans
Sugar, raw 70,320 81,822 82,862 88,117
Cocoa 10,682 11,624 13,474 19,809
Coffes, green 20,963 16,967 17,922 21,253
Tobacco 6,602 10,797 I'l,454 12,643
Total 108,567 123,210 125,712 141,822
DOMINICAN REPUBLIC: VALUE OF NONTRADITIONAL EXPORTS
Product 1666 1967 1968 1969
1,000 1,000 1,000 1,000
dollars aollars doflars dollans
Peppers 58 197 248 414
Pumpkins 18 45 78 218
Sweet potatoes 6 38 13 160
Coconuts 319 550 605 562
Pigeon peas 285 662 1,473 1,265
Plantains 29 105 0 292
Cucumbers 0 72 225 142
Tomatoes 10 45 €9 127
Yautia 70 229 553 733
Yucca 104 220 284 440
Onions 0 I 4 2]
Avocado 0 |44 69 189
 Subtotal 1899 2,309 . 3,721 4,563
Livestock, meat and _ ‘
meat products 200 673 4,111 4,741
- Total 1,099 2,082 7,832 9,304
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SOME MISCONCEPTIONS ABOUT NUTRITION
WHICH ARE 'COMMON IN THE WEST INDIES

by
Saranya K. Reddy

Education in nutrition s not an easy job, largely because most peoplé
alreédy have Iong—ésfablished and deeply rooted iaeas about food and nuirition
and there is often unconscious resistance to modi fying or changing these so as

| to be moré in line with modern knowledge. |t may be usefui therefore to méﬁe
gr_an tnven?ory of some of The common misconceptions in the field of nuTriTlon
The following mlsconcep+|ons { should point out are found not only among The
lay public, but a few are shared to some extent by those whose jobs Involve-
educating the public. It is after ajl, only natura! for us to get a little out
" of date if we do not have the opporfunity to review our ideas in the light of

newer experience.

HISCONCEPTION NO 1
Faulty knowﬂedge as to the natuwie, prevalance and effects of maﬁnutn&ixon

It is often Thoughf that malnutrition means onty some kind of vitamin
defictency. It is often hof real ised that general protein-calorie matnutrition
of early éhlldhdod (PCM) 35 by fér t+he major problem and that In many parts of
+he Caribbean at ieast 0.5 percent and as many as 2.5 percent of ghfldrénrunder
3 years afe suffering from 4evere protein-calorie malnutrition at any éne point
in +ime. - Moreover there are between ten and twenty children with moderafezbuf
quite definite malnutrition for every child with the severe degree, and'fﬁ&eed
it is a fact that the majority of ‘children befween 6 months and 3 years of age
have 1n some degree fallen short of the po+en+la| growfh which they demonsfrafed
in Their first three monThs. Nor is it reallised how very c!osely gasfro-enferl-

. tis (dlarrhoea and vomlting) is. iinked with this profein- alorie malnu+riflon.
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Most children with moderate or severe PCM have been through repeated episodes

of gastro-enteritis.

MISCONCEPTION NO. 2

Fallure to give due wedlght to the importance of calonic intake 4in the cauée
and prevention of PnoieLn~Ca£on¢e Malnutrition

There has perhaps been_undue attention focused on protein insufficlency
in PCM with the result that the calorie &imension of this syndrome has tended
to be ovér[ooked. Findings from recent dietary surveys (Table I) have revealed
that there is need fo péy affenfion to calorie Intakes of infants and young chil-

dren at least as much as to protein intakes, which appear to reach. required

levels more eastiy.

TABLE I

(a) Dietany Survey of Infants and Toddlens in Jamaica
- 1963 - 44, Fox, H.C. et al.

% Satisfactlion of Requirements
* | Age Calories Protein.
[0 11 months 635 5%
- 2 years 637 583
3-6 " 63% 80%
(b) Food Consumpiion Survey 1969 Barbados

% Satisfaction of Requirements

Age . _ Calories Protelin
6 - 23 months . . S 45.5% 97.8%
2 - 4 years 49.7% 94,7%

Family - 96.4% 120.8%
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The work of the Troplical Metabolism Research Uni+, of the Unlversity of
the West Indies, showing the key role of caloric intake iIn recoVéry from PCM,

is very relevant in this respect.

MISCONCEPTION NO. '3 _
Lack of quantification of poverty and Low incomes

While there Is general recognition of the existence of poverty, and its
role in the génes!s of PCM this factor tends to be considered only in the
abg;racf. It Is seldom quantified and thus its full significance is offen.losf.

We have for Instance the household expenditure survey of Jamaica 1963 - 64
(Tab!e-II), frém which it will be seen expenditures on food per family per week

ranged between $4.40 to $7.60.

TABLE 1I

Average weekly expenditune pen fanily per week
(Household Expenditure Swrvey - Jamaica 1963 - 64)

Total Food Food as &
Expenditure Expenditure - of Total
| | J$ J$ |
Kingston Metropolitan Area 16.50 | 7.60 ' 46
Main Towns 11.90 6.00 . 50.7
Rural Areas 7,70 4.40 56.6

%rom the Troplcal MefaBolismlﬁeseafch Unit unpuinshgd data indicated
that 93% of the families of children admitted with severe PCM had less fhanr
J$8.00 per week per family for food and 50% had less than J$4.00. These flgures
provide a frame within which advice must be fermulated, if families are to be
helped to get the best value for thelr money. Fallure to determine the speciflc
amount of money available will tend to result In advice which is Impractical

and hence ineffective.
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MISCONCEPTION NO. 4
Consideration of cereals as stanchy foods only

- This ‘concept originates in c[assifica?ions developed in industrialised
nations. In those areas protein-rich foods of animal origin have been relative-
ly easily available, and thus this-group of foods has been classed as proteln.
foods, while cereals, because of their proportionately iarger content of car-
bohydrate, have been classed as starchy foods. In essence this classification..
in the context of the Industrialised nations Is broadly correct. However, in
the- developing countries in general this classification is not justiflable,
since animal profein foods have always been in shorter supply and the traditional
dietary pattern Inciudes a high percentage of cereals. The protein content of.
cereals Is in truth moderately high, ranging as they do from 6 to 14%. Hence
the total contribution of protein from céreals in the context of developing
countries is considerable. ~Table III presents percent contribution of food
groups “to calories and nutrients as found in the National Nutrition Survey of:
Barbados in 1969. |+ will be seen that cereals confribgfe 30% of total protein
of diet. Furthermore useful con%ribuflons of the B vitamins are also obtained
from.this food group. In view of Thgse facts, it 1s quite incorrect In the West

Indian context to consider rics, wheat and corn as merely starchy foods.

TABLE 111

Pencent contribution of food groups to total calonies
and nutrients intake in diets in Barnbados - 1949

Cals. |Prot. {cCa. Vit. A | Vit. By { Vit. By | NI. | Vit. C
Cereals 1385 |30 42.7-| 0.6 }30.0 12.5 -[.29.5] o
Legumes 4.4 9.2 5.4 0.5 18.3 4.6 3.5 0.1
Milk & MIik | | | o
Products |- 8.9 |13.6 |55.1 1 29.7 7.3 |29 | o8| 3.0
Eggs oo 27 Lz | 1.2 a3 | o |
Moat liZe |38 |72 | 2.3 2406 25.6 |s8a| o
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MISCONCEPTION Mo, 5
Equating proteins with foods of animal ornigin

Proteins are very frequently equated with foods of animal origin such as
meat, milk, fish, cheese and eggs. Until tately a kind of .stigma of inferiority
attached (and still does attach) to vegetable proteins because of earlier classl~
fications of proteins of animal origin as first class and proteins of vegetable
origin as second class protein, This, as we know, was based on knowledge avall-
able at that time and the superior growth and Protein Effictency Ratios obtained
wlth animal protein as compared with vegetable proteins. With newer knowledge
of amino acid make-up of proteins, the human requirements of amino acids, and:
the possibility of satisfying these requirements from judiclous mixtures of
vegetable proteins, the earlier concept Is now defunct. Thus rice deflclent
in lysine and peas deficient in methionine have their deficlencies compensated
in a2 mixture of the two, and provide an amino acid pattern.similar to the ideal.
Mixtures of vegetable proteins could provide as good and.sometimes better nutri-
tional value than animal protein.

The above is no attempt to denigrate animal protein, but all over the
world animal protein is expensive. Therefore, where poverty causes many people
to fail to get the gquantity of protein which they need, it iIs only common sense

to emphasize vegetable protein mixtures,

MISCONCEPTION NO. 6
The naw-vegelables-and-salad mania.

:.There is a tendency, particularly for home economists, nurses, teachers
and others from temperate climates, and also indeed for personnel trained or
having worked for fair periods of time in such places, To_advocafe eating préc-

tices prevalent there, such as the use of salads and coleslaw, on the grounds
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that the nutrients lost in cooking might be conserved. This is not really justi-
fiable for the fol lowing reasons:+
(a) It is difficult to get a non salad-eating population to accepf."
~salads. "We're not goats, why should we eat bush" is a common
retort heard. | | | |
(b) The tropical dark green leafy veQeTabies are not oniy easily
available in great vérlefy Euf are_relafive!y Inexpeﬁslve. More-
over, the tropical dark green leafy vegetables are so superior
in nutritional value to the anaemic~looking cabbage and IeTTucé,
that even allowing for losses }n cooking fhey.would raTe_sQﬁerior

in nutritional value, as Table IV shows.

TABLE 1V

Nutrient Content of Dank Green Lleady Vegetables
per 100 gms. edibfe pontion

, : Horse Radish
Nutrients - Cabbage Lettuce Dasheen Callaloo tree leaves
Protein gms. 1.6 1.3 2.7 2.2 6.7

lron mg. 0.4 0.5 2.8 3.0 _ 7.0
Vitamin A mcg. 30 0 650 1170 3390
Vitamin Cmg. | 50 7 - 40 1 59 ~220

One ought therefore to encourage use of local dark green leafy..vege-~
tables and attempt to experiment with and introduce highly nutritious dark
green leafy vegetables that grow in the west Indies but that are not at present
being used for human consumption. An example of this s the leaves of the
horse rédish tree (Moringa oleifera) which grows wild in almost all the islands
are ver&ihigh-in i ron and vitamins, but unfortunately is little or not at all

used at present.
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-MISCONCEPTION NO. 7

That anything efse besdides breast milk L8 needed during
§4nst 4 months of Life

It Is widely believed here, as it is in industfrialised countries that
breast milk alone does not satisfy the nutrient needs of a child from the first
4 or even 6 months of life, and hence it is usual practice to start supplements
of orange julce (vitamin C), Cod Liver Qil (vitamins A and D) and multivitamin
drops from around the first month. A group of paediatricians, obstetricians,
nutritionists and public health workers from the West Indies met recently under
the ausplces of the Caribbean Food and Nutrition Institute and after careful
conslderation of extensive research and experience in fhis fleld made the
following statement:

"Breast feeding Auppﬁiéé all nutriients needed forn the §irnst 4 months

of Life including wate&";

Introduction of supplements on the other hand, e.g. fruit julice not
hygienically prepared, can be a means of introducing Infection as well as belng
unnecessary in the baby being successfully breast-fed. Introduction of semi--
solid weaning foods as eafty as | or 2 months probably also carries with it
a greater risk of inducing alltergy than a few months later when the baby's

Intestinal tract is more developed and less unselectively permeable.

MISCONCEPTION NO. &
As to the ideal £in respect of infant feeding

To many the ideal pattern of Infant feeding Is as follows:-

(a} Feeding with miik based infant proprietary foods such as Lactogen,
Qlac, Similaq, etc. These are widely believed to be especlally
designed to cater to the child's needs and even superior to all

else incliuding breast milk.
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(b) Then supplementing with cereal based proprietary foods such as
Nestum, Farex and Pabium, etc. etc.

{(c) Graduating finally To_jarsrdr cans of processed.infanf foods such
‘as Heinz, Gerber, Beech Nut, etc, - Haﬁ and Egg, Vegetable and
meat, chicken noodle dinner.

Thelfallacy of this concept (the cult of Thé can) In the context of the :
amount of money available for the child's feed and the cost of proprietary
foods (Tabie V) is obvious.

A more suiTab[é and appropriate pattern would be -

(a) breast milk onty foE four months or as long as six months if

desired;
< (b) -supplementing with cornmeal porridge with some milk or egg, and

y(c) gradual transition to food mixtures from family pot.

MISCONCEPTION NO. 9 _ :
That Onied Skimmed MiLk 4is an mﬁwon z.on,t 05 5ood

Dried Skimmed Milk has come to be.looked upon as a negative food and a
réjecf food which is nof wholesome and has had some nutrients removed from it.
I+ is alséllhcrimlnafed-wifh causing diaFrhoeé.' Sdme of these derogafbry
a*fl?udes probably stem from The fact that it is a surplus food from beTTer
developed counfries and may be consTrued by +he lli-lnfonned as. food posiTIveiy
rejected In the donor country and hence sent on to recipient counfries. Expla-
nations of it being miik with fat removed from it may aiso have been Interpreted
as being less valuable than the original product. However, the fact remains
that, of course, per ounce of powder it has a much higher protein content than
dried whole milk and that this is the number one, low cost, high protein food
available and of excellent nutritive value. There is therefore need to build

up the image of this product so that it is held in higher esteem by the public.
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TABLE V

Coat 04 Cereal Suppﬂemeni in Jemadican doflanrs (m&d-1970}

(1 3.4 =1.2U8.%=2.4E.C3%=40.50)
Ib. 630 calories* 11.3g. Protein*
Nestum 0.68 0.23 : 0.15
Farex 0.68 0.22 0.11
Pabtum 0.60 0.24 0.25
Instant Cream of Wheat 0.28 0.106 0.05
3 Min. Yellow corn meal 0.20 0.06 0.05
Golden corn meal - Quaker | 0.20 0.06 . 0.05
Loose corn meal 0.024 0.02 0.01
Irish potato 0.05 0.1l 0.08

Cost of Mitk Based Infant Proprietary Foods in Jamaican doflars (mid-1970)

| b, 630 calories* I1.3g. Protein*
Sobee .00 0.30 0.1l
Olac 0.95 0.28 0.10
SMA 0.90 0.23 0.7
Lactogen 0.75 0.22 0.1
Ostermiik 0.68 0.20 0.06
Gitana dry whole mi Ik 0.68 T 0.06
Evaporated 0.16 0.17 0.06

*Requirements per day of a 3 month old child.

Food and Nutritlon Board,

National Academy of Sciences, U.S.A., Recommended Allowances [968.
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BOOK REVIEW*

CONQUEST OF DEFICIENCY DISEASES: ACHIEVEMENTS AND PROSPECTS
by W.R. Aykroyd, Geneva, World Health Organization, 1970, Freedom From
Hungen Campaign Basie Study. Price: U.S.$3.00 on £0.90

Among the diseases considered in this study are beriberi, pellagra,
rickets, scurvy, protein-calorie malnutrition, vitamin A deficiency and endemic
goitre. Much of their history is interesting and offen dramatic, and it needs
to be taken into account in appraising the present pesifion and in considering
future trends. '

Beaibeni

Records of beriberi probably date back over 3,000 years. |In compara-
tively recent times, it was recorded in the East Indles in 1645 and in india in
1835. In about the 1870s it suddenly became common. in South-East Asia, where
it was a grave problem for about 40 years and remained fairly widespread until
the 1930s. Some of the factors responsible for thls large outbreak were the.
greater consumption of milled rice following the introduction of steam-driven
rice mills, and the increasing organization of men intc groups, such as armies
or |abour forces away from their homes and subsisting largely on rice as the
main source of calories. '

The situation in Malaya at the beginning of this century serves as a good
iliustration of the problems involved. Malaya contains three distinct communi-
ties with different dietary habits. The indigencus Malays then consumed rice
that had been very imperfectly decorticated by home pounding, the Tamil Indians
ate parbolled rice, and the Chinese obtained most of their catories from import-
ed milled rice. The Malays and the Indians rarely developed beriberi, since the
thiamine content of the rice they ate was largely preserved, whereas the disease
was rife among the Chinese.

 Beriberl was first shown conclusively to be a nutritional disecase by the
Japanese naval surgeon Admiral Takaki. In 1878 the diet in the Japanese navy
consisted almost entirely of milled rice, and about 30% of the ratings ‘suffered
from beriberi each year. Foilowing the introduction of a more balanced dief,
the disease completely disappeared within i0 years. But another 20 years
elapsed before studies in other countries clearly showed that beriberi could be
prevented by .replacing milted rice with undermilled rice and other foods. Thus
the practical solution gradually cams to bec recognized, even though the cause
was not known.

Years of research, beginning with the recognition of the cause of beri-
beri in South-East Asia and culminating tn the lIdentification, synthesis, and
large-scale manufacture of the missing vitamin, led to the enrichment of rice

*Reproduced §hom a review in a special issue of the WHO Chronicke about
nutrnition, Vol. 24, MNo. 12, Decemben 1970, page 56Z.
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and white flour with thiamine. During the past 25 years the prevalence of beri-
beri in rice-eating countries has therefore declined, Among other reasons for
its decline are a general improvement in diet due to a rise in {iving standards,
an Increase in the cost of rice relative to that of other foods, and an increase
in the consumption of fat (which does not need thiamine for its metabolism) and
of foods other than cereals.

In fishing communities in Newfoundland, during the early doecades of this
century, white flour was the main source of calories throughout the long winters,
with the result that beriberi appeared regularly each spring. The dissase was
prevented there oo by enriching the flour with thiamine, a measure that has
been applied to all flour sold in Newfoundiand since 1945, -

Although beriberi in adults has almost disappeared, thiamine deficlency
still exists even In some developed countries - for instance, In Japan. In
Thailand, a survey* showed that the incidence of peripheral neuritis (which
occurs in thiamine deficiency) was twice as great in an area where there were
many rice mills as.in another where there were fewer.

Infantile beriberi is an important probiem. |t affects breast-fed
infants whose mothers' milk is deficient in thiamine. Although difficult to
diagnose, because of its many clinical manifestations and the possibillty of
sudden death, 1t should be suspected from a peak In the mortality of breast-
fed infants beTween the second and sixth months of life. The rapid recovery
that follows injections of thiamine Is diagnostic. '

Pellagha

. Pellagra is in some ways analogous to beriberi. It Is associated with
.one of the world's principal cereals - maize - and from being a common and lethal
disease it has become comparatively rare,

The earliest description of pellagra was published in 1763, which it was
rightly attributed to a poor diet based on maize. |Its occurrence in Eurcpe was
associated with the Introduction of maize, and it has never been a major public
health problem in other than maize-eating communities. |t disappesred in France
early in the nineteenth century, thanks to government action In discouraging
maize cultivation. In ltaly, it was prevented Iargely by supplying wheaten
bread cheaply to people whose stapie diet was maize. It was early recogni zed
that pellagra affected poor people living on restricted diets, and that a varied
diet confain;ng mitk and meat was an essential part of iTS treatment,.

The first recorded outbreak in the USA was In 1907, and in the following
years the diseazse spread across the southern USA In epldemlc proportions, caus-
Ing several thousand deaths annually during the 1920s. Machine miilling, intro-
duced in the early [900s, probabiy had |ittle effect, since a diet based on
malze causes pellagra even when the grain is not machfne-mil]ed. About 1930

*Wonkd Health Onganization (1963} Mafnutrition and disease, Geneva (Faaedom
grom Hungen Campaign, Basic Study No._!?)
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E:pellagra was shown to'be a deficlency disease, and potent llver extracts were
developed for its- treatment, |t was not until 1937, however, that the missing

vitamin, nicotinic acid, was identified and its therapeutic effect demonstrated.
Subsequently, the vitamin was synthesized and used for the enrichment of maize.
Today there is practically no pellagra in the USA, desplte a high consumption
of matze in some States.

Pellagra is still prevalent in areas of Africa south of the Sahara where
malze is the staple cereal. Once'a serious problem in Egypt, it has largely or
completely disappeared., This decline has been mainiy due to a varied diet con-

talning more wheat and other cersals and less maize.

: Pellagra has been observed In people eating ancther cereal, jowar
(Sorghum vulgare), especially in the Indlan city of Hyderabad. For some reason
this associaticn has not been shown in Africa, where jower is widely consumed,
or in southern Europe, where it was extensively cultivated up to the 18th
century. Tho proteins of jowar are rich in the amino acld leucine; [t has been
suggested that the leucine causes peilagra by interfering with nicoTInIc acid
metabol ism.

There is as much nicofinTc_acld in maize as In most other cereals, but
some Is in bound form and unavallable to the consumer. Moreover, malze is aiso
deflcient In tryptophan, which the body can convert into nicofinic acid. it is
interesting that pellagra is almost unknown among the American Indlans, although
malze has been their staple cereal for thousands of years; the reason may be
their practice or eating malze as "tortillas", which are unleavened cakes soaked
in limewater, a treatment that apparenfly increases the availability of bound

nicotinic acid.

The world-wide problem of pellagra has thus iargely been overcome,
although it is stiil common in parts of Africa where maize s the stapie food.
The enrichment of maize with nicotinic acid offers a practical means for its
prevention.

Rickets

Although rickets has probably existed since ancient times, the first full
cllinical description was glven In England in the mid-seventeenth century. This
colncided with the greater use of coal fires, which produced a pail of smoke
obscuring the suniight. In towns of western and central Europe and North
America, rickets was common during theé eighteenth and nineteenth centuries,
reaching a peak around the beginning of the twentieth century. Those most
affected were children of poor familles living in industrial cities In the tem-
perate zone. The high prevalence was caused by a diet that lacked sufficient
toods contalining vitamin D, such as fresh whole milk (which was expenslve), and
by lack of sunlight due to ciimatic and social conditions. Today, rickets is
rare among the |nd|genous populaflon of Europe and North America.

Cod-liver oil, which contains vlfamlns A and D, has been used as a medi-
cine for sickly children for at least 150 years, but IT was not until the second
and third decades of this. century fThat Iaborafory and clinical research showed
why It is valuable in prevenflng rlckefs These investigations provided health



106

services with effective methods of prevention, such as the enrichment of food
with calciferol, an artificially produced form of vitamin D. Halibut=-liver oil
and funny-tiver oil, which are far richer than cod-liver oll in vitamin D, could
be made into capsules of standardized potency. Recognition of the antirachitic
effect of sunlight influenced sium clearance and methods of child care.

tn the United Kingdom, cod-liver oil was the principal weapon against
rickets. The development of child health services made its administration
possible on a large scale, as a result of which rickets had become a rare
disease by the outbreak of the Second World War, Measures that were Introduced
during or soon after the war included the free supply of cod-tiver oll to chil-
dren under five years of age and to expectant and lactating mothers, the issuc
of dried milk fortified with vitamin D to all children under five, the enrich-
ment of margarine with vitamins A and D, and the addition of calcium carbonate
To flour,

Rickets Is found also in tropical and subtropical countries. Mild casas
have been revealed In India by radiologlical examination. For unknown reasons
the disease Is relatively frequent in the Punjzsb, and severc cases oxist in
the Kangra Vatley, in the Himalayan foothills. {n Lahore, now in Pakistan,
rickets was prevalent in the 1930s, especially in Muslim girls living in purdah
In old dark houses. A high incidence of mild rickets was reported among chil-
dren In Calcutta in the [950s.

In 1965, a WHO survey* of rickets in Algeria, Libya, Morocco, and Tunlsia
was concerned with children under five years of age in hospitals or attending
outpatient clinics, The incidence varied from 3 to [1%. The disease mainly
affected children aged 3-18 menths and was more prevalent and severe in urban
than in rural communities. It was due both to lack of vitamin D in the diet
and to housing conditions and social customs that prevented sunlight from
-reaching the child's skin., A high incidence has been reported in [ran, where
1T is probably due to children being over~clad and insufficlently exposed to
the sun, and in Ethiopia, where it often occurs in association with profelin-
calorie malnutrition.

Most tropical and subtropical countrics are becoming increasingly subject
to the hazard of rickets, at least in mild form, owing to the rapid growth of
towns with poor housing conditions. It is most unlikely, however, to become
as great a problem there as it once was in temperate regions. In the developing
countrles today, rickets is far {ess of a problem than protein-calorie malnutri-
tlon; the latter may, by retarding growth, actually check the appearance of
rachitic deformities, which occur most readily in rapidly growing bones.

Saurvy
Scurvy afflicted the Crusaders in the thirteenth and fourteenth centurles.

In the seventeenth and eighteenth centuries it was common on sailing ships, but
it was not unti! the mid-eighteenth century that its cause was established.

*Joint FAQ/WHO Expé}r,t Committee on Nutniticn (1967} Seventh repont, Geneva
(wed Hfth Org. Zechn. Rep. Ser., No. 377; FAO Nutrition Meetings Repont Series,
No. 42). ' '
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~Captaln James Cook during his second voyage fo the South Seas between 1752 and
755, prevented scurvy by infusions of germinated graln, which is rich in vita-
min C. It was eliminated from the British navy In 1795 by the compuisory issue
of lemon juice, Not until 50 years later, however, were similar preventive
measures taken in merchant navies, whife even as late as 1912 Scott's Antarctic
expedition ended In disaster largely because Its rations were lacking In ascor-
bic acid. Scurvy was rife during the Irish famine of 1845, when potato blight
destroyed the population'’s maln source of ascorbic acid. In modern times,
scurvy has occurred in famines when drought has destroyed fruit and vegetable
crops. S

Research on scurvy began just after the turn of this century with the
experimental production of the disease in gulnea-pigs, this being exactly ana-
logous to the condition in man. By means of biotogical tests on guinea-pigs,
- the distribution of ascorbic acid in most common toods had been worked out by
about 1930. Ascorbic acid was identified and synthesized in the 1930s and
subsequently manufactured on a commercial scale. At the same time a simple
chemical test for the vitamin rendered guinea-pig tests obsolete.

Milk Is a poor source of ascorbic acid, and infants fed on fresh milk
receive only just sufficient. Ascorbic acld is destroyed when milk is heated,
elither for sterilization or in processing. Reallzation of this fact has led to
the giving of frult julce to infants who are artificially fed.

Whereas scurvy has tended to occur mainly in the spring, because of the
lack of fresh fruit and vegetablies during the winter, this seasonal tendency
has been greatly diminished by improvements in food production, storage, and
transport. Scurvy is still seen occaslonaily in old people lliving alone on an
inadequate diet, and in infants whose parents are poor, Ignorant, or neglectful,
Several -cases of infantile scurvy were found in Canada as recently as the early
1960s. Important preventive measures are fruit Juice, the addition of ascorblc
acld to evaporated milk, and the education of parents in Infant feeding.

Scurvy is rare In breast-fed infants, but breast-feeding is becoming less
common In hoth developed and developing countries, thus rendering ascorbic acid
supplements essential. With adequate knowledge of prevention and treatment,
however, scurvy is no longer a dlsease of great public health importance.

Pnotein—ca£oaié haznutmétéon

Protetn~calorie malnutrition (PCM) covers a range of pathological condi-
tions that predominantly affect infants and young children. In nutritional
marasmus, seen mainly In infants, there is wasting and a very low body weight.
Kwashiorker occurs mainly in children between one and three years of age.
Causes of PCM Include lack of essential foods, bad feeding practices, and In-
fection. The last-mentioned factor, by increasing the rate of tissue breakdown
and by reducing protein intake, often precipitates the condition.

Children over the age of three or four years are less prone to develop
severe clinical manifestations. Nevertheless, physical development may be
retarded for many years as a result of PCM occurring during infancy and early
childhood. Even more serious is the danger of permanent mental damage., During
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the first months of life, brain growth, which depends targely on proteln synthe-
sis, is most rapid and therefore most susceptible to dietary deflciency. Further
research |s needed into the long-term effects of PCM on physical and mental
development.,

nfants receiving sufficient breast miik do not develop PCM. However,
the quantity of milk avallable and the duration of lactation depend on the
mothor's diet and nutritional state, while breast-feeding may be discontinued
early as a result of social customs or for cultural reasons, Early weaning can
then lead to PCM when satisfactory methods of artificial feeding are elther not
available or not understood. In many of the poorer countries Infants are weaned
early to a diet of starchy foods or dilute mixtures of processed cow's milk con-
taining insufficient protein. Gastrointestinal infection, often duea fo unhy-
glenic feeding, then precipitates PCM, and marasmus ensues. Eventually the cells
of the small intestine atrophy, thus further impalring absorption and making the
conditlon worse. Kwashiorkor is often precipitated in the second or third year
of life by measles or whooping cough.

Although PCM has virtually disappeared from the prosperous countries, it
remains a problem in most of the developing countries., The overal |l prevalence
of marasmus appears To be increasing relative fo that of kwashiorkor; this- is
malnly due to premature weaning, which is associated with the spread of urbaniza=-
+ion under poor }iving conditions. -

In the developing countries, malnutrition and infection are the maln
causes of death between six months and two years of age. Mortality rates
during this period can therecfore serve as a guide to the prevalence of PCM.

_ Diarrhoea can precipitate or aggravate PCM, Since it is more frequent
and more severe In infants and children who are malnourished and thus more sus-
ceptible to infections, it often occurs during or just after weaning. Severe
diarrhoea is rare in breast-fed infants.

Trends in prevalence

Kwashlorkor has been recognized as a distinct syndrome for only about
30 years, but it was described in many parts of the world long before Its cause
was understood, and there is little evidence that its prevalence has recentfiy
Increased because of changes in feeding habits, Kwashiorkor has declined in
many countries during the past 20 years, having been superseded by nutritional
marasmus, At the same time improved methods of treatment have reduced the mor-
t+ality rate, although this is still as high as 15% even in hosplitals experi-
enced in treating the condition. ‘

_ Child health in the developing countries today can be compared with the
situation 50 years ago In developed countries. Infant and early childhood mor-
tality fell precipitously in England during the first 20 years of this century
and have continued to fall subsequently. Better nutrition played an important
part in this improvement. This examplie and the fact that infant and early chitd-
hood mortality are decreasing in many countries throughout the world, Including
the developing countries, suggest that PCM can be largely eliminated within a
generation. ‘



109

‘Urbanitzation produces a trend towards early weaning, owing to the employ-
ment of mothers and the existence of social attitudes that discourage breast-
feeding. The prevalence of marasmus consequently Increases in developing
countries, where artificial feeding is generally inadequate. The long-term
results of urbanlzation in these countries are likely to be favourable, however,
and comparable to those that have occurred In the developed countries. They
inciude improvements In education on child feeding, better standards of hygiene,
and the development of health services - all of which help to eliminate infec-
t+1on and malnutrition.

Epidemiological studies are needed to help clarify to what extent environ-
‘mental changes and preventive measures influence the prevalance of PCM, The
most promising measures are the education of mothers In infant feeding, better
_hygiene to reduce intestinal iInfections, and vaccinatlion against such diseases
'as measlies and ‘whooping cough. In some countries, special rehabilitation
,cenfres provide the long-term care required by children suffering from PCM.

Future pnoépcczz

whfle the quantity of availzble food Is a cause of cohcern in many
developing areas throughout the world, the quallty of food consumed and espe~
clally its protein content are even more critical.

In most developing countries children are weaned on watery gruels and
other low-protein foods., Although milk, meat, and eqgs would be difficult to
produce In abundance in these countries, fish, oil-seeds, protein concentrates,
and legumes offer a practical alternative and can be processed into protein-rich
foods. The introduction of such focds often meets with resistance, both because
they are unfamillar and becauss, though cheap, they Involve some addlflonal ex-
penditure on the part of the consumer. Their promoticn is sometimes helped by
preliminary free distribution, provided that this is combined with availabllity
on the market. Dried skim milk Is likely to remain the principal therapeutic
agent In PCM,

. Every effort should be made to promofe breasT~feedang, which ts at present
in decline. Another approach Is to produce processed cow's milk, or cheap milk

' substitutes, on such a large scale that artificial feeding can be extendsd

‘throughout the world. Health services must be developed for treating and reha-
bilitating affected children, for educating mothers in the better feeding of
their children, and for distributing supplies of appropriate foods.

Yitamin A degiciency

Night-blindness due to vitamin A deficlency has existed since ancient
times. The condition, and its treatment with liver, were described in an
Egyptian medical papyrus of 1500 B.C, and a thousand years lafer by Hippocrates.
During the nineteenth century xerophthalmia was described in various parts of
the world and the value of cod-liver oil was recognized in its freatment.
Xarophthalmia was seen in the Irish potato famine of 1848 and during the First
World War In Denmark, where it was caused largely by the replacement of butter
by margarine and by the use of separated milk as a food for chitdren. Today it
occurs 'in most developing countries, especially In large urban areas in South-East
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Asia, but not in prosperous countries, where sources of vitamin A are plentiful.
It Is rare in West Africa where red palm oil, rich in carotene, is widely used
for cooking,

Xerophthalmia is usually associated with PCM and, like the tatter, Is
often precipitated by infections, particulariy gastroenteritis and measles.
it is most commen in children aged -3 years and is often related to weaning;
It thus resembles PCM in its age Incidence, except that it occurs less fre-
quently in infants. Damaged eyes can offen be saved by large doses of vitamin
A, but children with keratomalacia are seriously iit and are likely to die from
PCM.

Since the serlous manifestations of vitamin A deficiency are linked with
PCM, trends in the prevalence of both conditions are likely tTo follow a similar
course in the future. Vitamin A deficiency, like PCM, can be targely prevented
by the development of maternal and child health services, the education of
mothers, and the control of infectious diseases. Large quantities of vitamin A
can easily be made available in concentrated form, either as fish-liver olts or
as the synthetic vitamin given in capsules or used in the enrichment of foods.
Powdered skim milk enriched with vitamins A and D can be used in the prevention
of both PCM and xerophthalmia. A higher consumption of fruit and vegetables
containing carotencids can be encouraged by programmes of education in nutri-
tion. The consumption of vitemin A has approached required amounts in recent
years, making future prospects encouraging.

Endemic goitre

There Is evidence that goitre has existed since ancient times in some
~regions, for example in China and in parts of Europe, and that it was endemic
in the Himalayan foothills 350 years ago. |t was prevalent in the Andes in the
gighteenth and early nineteenth centuries., Fifty years ago, it was observed
that in some Himalayan villages almost the entire population was affected,
including over half of all breast-fed infants; in such circumstances cretinism,
deaf-mutlsm, and mental retardation were common.

Goitre is most effectively prevented by adding iodine to table salt, a
measure that was first inftroduced in 1923 in Switzeriand and a year later in
New Zealand. In both countries, the prevalence of goitre in schoolchilidren feli
by 90% in two or three decades, while cretinism and deaf-mutism soon began to
disappear. Favourable resuits were subsequentiy obtalned by the same method in
other countries. A study* carried out in the Kangra Valley, in the Himalayan
foothills, showed a drop In goitre prevalence from about 40% to about 15%
within five years, as a result of salt iodization. In many other endemic areas
salt lodization programmes are proving successful. In some countries the
situation is less satisfactory.

The iodization of salt seems to be the most effective way of preventing
goitre. There are many difficulties, however, in preparing and distributing
iodized salt on a large scale ang ensuring that It is actually consumed by

*Sooch, S.S. & Ramalingaswami, V. {1965) Bull. ¥2d HEth Ong., 32, 299.



scattered communities living in the remote, usually mountainous areas where
goitre Is endemic. lodine has sometimes proved effective in the form of dally
tablets, but this method Is even more difficult to apply in remote areas.

. lmprovemen?s in communication and transport and less poverty have led to
a more varied dIeT in many goitrous areas, and in particular to less dependence
on locally grown foods. Endemic goltre has-offen disappeared from communities
as a.result. Considering both the natural deciine 1n endemic goifre and the
Increasing use of lodized salt, it is reasonable to suppose that the condition
will soon fargely disappear. ‘ o : . -

. .’On the whole; trends in the prevalence of deflciency diseases aliow
some degree of optimism. Remarkable progress has been made in prevehfing:some
diseases that once afflicted large numbers of people. PCM, however, is a more
formidable problem than any of the vitamin deficiency diseases at any point in
their history; It affects more people and its geographical range is more exten-
sive, Yet even in this case there are grounds for cautious optimism.: The fight
against deficiency diseases is being helped by a growing awareness and under-
standing of the part nutrition plays in health, by. r|S|ng standards. of living
and the growth of social services, and by developmenTs in agrscul?ure and food
technelogy. . ,

This very interesting and well~written book can be recommended to altl
nutritionists and students of nutriticn at all levels. :
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COMING EVENT . =

s A short-course in "Handling, Packaging, Storage and Marketing of Fresh
Fruits and Vegetabtes", sponsored by the Canada Plus~One project will be held
from 28th- June to 9+h July, I97l at fhe Sf Augustine Campus Trinidad.

ThIS course which should be of special Interest to Markeflng Boards,
Supermarket Operators, Fresh-Fruit and Vegetable Wholesalers and Retaliers:
and Fruit and Vegetable Farmers will be open to participants from Trinidad
and Tobago, Barbados, the Eastern Caribbean and Guyana. (A similar course
will be held In Jamaica to include participants from The Bahamas and British

Honduras, details to: be anncunced later}.

Entrance nequ&nemenzs
(a) A secondary school educafion or equivafenf

(b) Age: 18-40 years,

Fee:

Tuition wil| be free, but there will be a registration fee of $5.00
T&T.

Financial Grants:
A limited number, to participants other than Trinidad and Tobago, to
assist with passages and/or subsistence.
CLosing date for apolications:
30th Aprilt, 1971,
Further details and application forms may be got from:
Or. G.M, Sammy,
Department of Chemical Engineering,

The University of the West Indles,
St. Augustine, Trinidad, West Indies.
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AGRONOMY AND HUMAN NUTRITION¥*

by
Kendall W. King -

Asst. Vice-President - Grants,
Reseanrch Corporation, New York

What is a non-agronomist to say to the soli scientists of Thfs country
regarding the impact of their work on the health of mankind? Even peopie who
are only casually femiliar with the recent events of history are quite aware of
the conspicuous fruits brought to every table in the land by the combined work
of America's agriculturists.

In a brlef century the whole tenor of American |1fe has changed from
that of a dominantly agrarian society barely able to meet its food ahd fibéf
needs, even with 90% of its people involved in agriculture, to that of é SocleTy
in which we are fed and clothed as no nation in history has ever been. -Aﬁdbin
the process production efficiency has improved so greatly that now oﬁly about -
10% of us feed the rest of us, freeing the vast mass of the population Td_;rd;-
vide the unparalleled goods and services that enrich our lives inrso méh;3oTher
ways. In achieving these remarkable advances many non-agricuitural déveIOpmehTs
played absolutely essentlial themes in the overall symphony, but agféndmlsfs had
a role so obvious that i1s recounting wouid have no value. The adaptive résearch
that paved the way to these changes was one of the great intellectual achievements
of all time. Then, for some reason, adaptive research lost its fustre. The re-
searchers went "baslic". And this was unfortunate. | nstead of'serv}hg-people

researchers tend now to study them. | am told that the averagé'¥amily ch a

*Reprinted by kind permission from Agronomy & Health, Copynight 1970, Amenican
Society of Aghonomy, 677 South Segoe Road, Madison, Wisconsin 53711, U.S.A,
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Navajo reservation now consists of two parents, |.7 grandparents, 3.4 children,
and cne anthropologist.

Agriculfure has come a long way. One need only loock at some agricul-
tural statistics from around léOOITO see that Tﬁis is‘frue. An hour or so of
looking at 1,254 kg/ha (1,120 Ibs/acre) of corn, 4 ha (10 acres) of forage land
to feed a single dairy animal, the then current annual fertitizer use data, and
a few simllar numbers, wil! convince anyone of how It must have been.

- The long, strenuous, but tremendously rewarding trail we have followed is
clearly documented. Almost as clearly drawn is the picture of the world as a
whole today. Mankind is confronted with about a 25% deficit of calories year
after year. More children die of protein-calorie malnutrition than of any other
disease. Much.of the tropical world is less well fed today than it was before
World war 1II, The benefits of intense efforts to upgrade agricultural pro-
duction all over Latin America were wiped out again in 1968 by the population
increase. We are regularly confronted with the dismal data in the public press.
There ts no need to dwell on them here.

Rather than that, | would like to reflect on where we began, how we have
gotten fo where we are, and by what means., There is reason fo think that a
century’ from now our successors will be able To look back and marvel at the °-
© primitive way in which we lived in 1969. | am fully convinced that that will
happen if we analyzo our present difficulfies carefully, apply fo them the most
-powerful tools we: possess with imagination and discipline, and work with the
confident commitment that has been so characteristic of past generations of
agricultural scientists.

Regrettably | must admit that | have no completely thought-out plan for
solufion‘of.fhe world's pfoblems; Instead, | wahf to set forth just two po+}ons

which seem to me to be valid, in the spirit that if enough of our énergies are
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turned to discovery of solutions fo our problems, and ideas are pocled and tes-

ted in an unemotional atmosphere, we can hope to succeed.

I. INSTITUTIONS AND ORGANTZATIONS

The first of these ideas concerns institutions and ofgani;afions. At
the beginning of the périod'ﬁe are looking back on, three radical new_insfifu-
tlons were created, and each fuifilted a distinctive function. They are now so
deeply assimilated into American life that It Is sometimes forgotten that when
they were launched a gcod bit of the esféblishmenf scoffed at such a radical
departure from past experience. The Thfee organizations in point are the Land
Grant Colleges, the ExTensIthServices, and the Agriculfuraf Experiment Sta-
tions. There was almost no precedent for such Thinés aﬁd éer*ain!y no experj-
ence on which to base the massive efforts that quickiy evolved.__ﬂhile the vy
League'sffil of fered an educaticn for gethemen In the classics,:ﬁere were
"cow col feges™ springing up all over the country wiThlhardly a Ph. D. on their
faculties and with student bodfés dominated by graduéfes cf one-rcom schools
getting college credit for courses iﬁ breeding livestock and repairiﬁg
machinery., Their faculties were dofng experiments wlth ferfiliéerg and better
kinds of corn and wheat; fhey even presumed to call 1+ science!

Considering what these three organizations achievedrés they evoived into
the land grant universities of +5day.wi+h extension servlces.peppered:with
Ph. D.'srshouid‘give us péuse. As the mission chaﬁéed and as the peoé{é,fq_be
served changed, so did the crganizations. By and Iargq, | think, the ;hanges
were appropriate and necessary, painful as they may ha?e been. Will a similar
story begin with the creation of today's contemporary urban éommunlfy col leges
gearéd tTo mée+ the special needs of fhe city dhellef? Hopefuliy 50, Cerfainly

our own his?ory.should lead us to be confident of the long-range utility of
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schools and extension programs directed fo the special practical problems of
large numbers of people. If to begin with, the academic standards.seem low,
the students uncultured, and the research strangely oriented, oughTrwe not to
reflect on the curricula, the faculty quality, the background of the student
body, and the nature of the research at any of the land grant colleges in 19007
OQught we not also to reccgnize that the édapfive research and extension tech-
niques appropriate to modern America are no longer geared to deal with the
problems of 70 years ago at hcmé, cr of most of the world today?

| I plead for patience. These institutions are not perfect. Parfect
ofganizaTions Jjust do not exist. But organizations ére, i think, the pinnaéle
of the inTeiiecTual achlevémenTs of man, Let me review a bit of pertinent
history. |

Somaething Ilke a million years ago, 4.4 billion years after fhe begin-
ning of Earth, man or pre-man emerged among the myriad of species competing
fér life on Earth. Somewhere In Africa he evolved, or perhaps In Asia; but
vef; clearly It was not In this hemisphere. Evidence of civilized man does
not begin fo appear until about 9,000 years ago in the valleys of the Nite,
the Tigris-Euphrates river system, and the Hindus. That amounts ‘o only the
most recent half-a~percent of the life of man,.and we must remember that even
'fhén we had only tiny pockets of the species showing signg‘of cf&iliéafion,
and within these pcckets only a very few of the popu!affon shared in ifél‘
benefifs.

The poln+ i am a|m|ng Toward is +ha? the idea of organizaflon wh!ch
makes civ1llzafion possible 1s extremely new, and Thaf it represenfs a feat of
|n+ellecf S0 much more complex than the invention of mechanisms like The whesl
and The iever or even the creation of the ldea of money and writing, that

it is [ITT[e wonder Thaf we have on!y begun to grasp the potentialities
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of organizations gnd Institutions. They do not work-in general until they are
reasonably well understood by the people involved, Only very recently have we
had large numbgrs of such people. How can anything as sophisflééfed aSia
republic like ours work smoothly if the citizens do not undersféndijf?' If the
citizens are ungducafed comprehension of such a complex system is very impro-
bable. Yet as recently as 1900 60% of the people in Virginia were 11|iterate.
We have come a long way in an astonishingly brief period.

it seems a simple notion that if a group of pecple recognize a mutual
need that {s beyond their grasp individually, they may be able to meet It by
banding together. But it is really something quite new to the experience of
most men and only vaguely understood by the most sophisticated of persons.
Getting together to hau] a heavy carcass back fo the cave is not very complica-
ted, but it.is illustrative of the germination of the ldea of mutual effort - of
the organization.

In the last 5,000-year moment of history we have appllied that basic
noticn to jn;reasingly complex chalienges with spectacular success - and at
times with dlsmaying faiture. When there is a clearly defined goal to which
the people in the organization can commit themselves,. and when the appropriate
resources can be concerted to achieve that goal, we do marvellous fhings..

That is essentially the combination of events that lead to.Apolio II.

A very explicit goal was set.. From top to bottom the people in NASA. knew what
they were affer. An organization was created to assemble the human, Industrial,
and economlic resources to achieve it. Now it Is history. | am among those who
feel Apollo Il was a gross misuse of 38 billion dollars and years of talented
lives because of the superficiality of.the-goal iTtself., But In our criticism

of national values we cught pof,fq lose sight of The fact that as an achievement

In organization it Is probably unparalleled in history except by one quiet
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development across the paclfic In a place called Los Banos, the Philippines.
Thaere after years-of careful thought and meticulous planning two American
foundations pooled their expertise and resources to create the International -
Rice Research lnstltute (IRRIl) from which have already come the new rices that
are revolutionizing food production in all of the rice-eating areas of the world.
The singular quality of IRRI, which forces me to judge it even more significant
than NASA, is its carefully thought-out mission. The mission was selected from
among many alternatives after years of debate among knowledgeable paople with
ceep human values as being the single most needed assault on the world food
problem - not the only one but the most critically needed one at the moment,
Then followed a combing of the world for the best possible location, the crea-
tion of the organization, the selection of superior pecple to staff it, and a
thorough Identification of what were the best steps to follow In order to com-
plete the mission, | stress here "complete" the mission because breeding an -
agronomical ly superior rice is a futile scientific exercise unless you also
produce tons of it for seed and get that seed into the ground and thence into
the pots of the world's kitchens. The careful planning and execution of the
extension phases of the work are the proof of the pudding. Last year 14,]
million ha (34 million acres) were planted in the new superior cereal varicties.
IRRI, it seems to me, typlfies the useful kind of thing we can hope to
accomplish through organizations. That few organizations have so clearcut a -
success to point to does not dismay me. Ws are new at the business of creating
organizations. Sometimes wo err in the goal we accept, and we wind up with a
NASA or a war machine., Sometimes we err in not setting any specific,’ recogni-
zable goal. We have some diffuse notion like "fight poverty" or "educate
people”, and consequently cannct possibly generate an organization having a

sense of direction for 1ts members or a clearcut plan of attack. Sometimes we



119

fall dewn, ! think, because a given organization is charged with so complex a
goal that we simply do not have the ability to create a workable organization
to grapple with the task yet. This is, | think, a basic problem with contempo-
rary government.

I am at times dismayed and bewildered by the worid, but when | back off
and look at things from the perspective that history gives, it seems clear fo
me that we have every reason to have high hopes if we exploit with energy and
imagination this greatest intellectual achlevement of man fo date - the capacity
to create Institutions through which to achieve the things we cannot do anything
about by ourselves.

In. connection with these thoughts on organizations and the role we are
learning to make them play, there is another very recent development that may
be an Important one in advancing their significance another step. |t is an
outgrowth of World War II efforts and has subsesquently been applied fo a
varlety of situations with increasing effectiveness. | refer to systems

analyslis.

II. SYSTEMS ANALYSIS

[ am‘going to oversimplify bécause i am not a systems anafyst. | 6nly
raise Thé‘subjeef ﬁecause if seoms To me fo have so much to offer that its
discussion is imperative. |

Until Qeky recénf!y researcherg.analyzed probicms and }hougﬁf ébou+ them
iargély infdffively They flattered themssives by say!ng they were belng fegi-
cal, buf more often fhan not thay knew it was only a half Truth.

The researchers locked at corn producfion In a given state and fbundliT
bad. Examining what could be done'abouf i+, they considered new varieties,

new rotations, changed fertilization pracTices,band a number of other
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possibilities. After weighing the possibilities they made the shrewdesT‘jUdg—
ment they could of the best attack, and went after it. Sometimes the results
‘were pieasihg, but often the researchers became all too familiar with those
things called blind alleys.

In large part the difficulty Is that, when we look at problems of such
complexity, we just cannot keep all the pertinent factors in mind at once. We
have to look at them one or two at a time, and the Interactions often escape
us. |If, for example, we suddenly boost corn production by 104 we may fail to
judge accurately the effect on the market. A problem of this general sort con-
fronted us very recently when Pakistan's new wheat program over-succeeded, and
while Pakistanis were sférving,'there was no way to get wheat fo them; export
opportunities were sought, only to learn that the infra-structure for export-
Ing didn't exist.

"All thls simply illustrates that many problems are of such a comp | exity
that intuitive thinking cannot be relied upon to solve them. But systems
analysts has been applied to a number of such situations with surprising -
success - surprising in that often the solutions Indicated by intuitive Jjudg-
ments can be shown by systems analysis to be exactly the wrong.qnes. | |

The nubbin of the systems analysis approach is a searching study of
avery facfor bearing on the problem in quesffon, for example, the foqd.supply
_of a counfry, One must not only idenf!fy every pertinent factor, he must also
assess quantitatively how it js related to each of the other facTofslif influ-
encés. Thls process is conffnpéd until a system can be defined encompassing ‘
everything that is relevant and excluding everyfhlﬁg that is irrelevant.
Regardjng_fhe fooa_supply of a country, it is immediately cleaf that the system
will be immepse!ycomplex. Nobody could possibly really compéeheﬁ& [T_éll and
then predict with any reliabiliT* what a given-program or manipuiéfion would

achieve. But a team of systems analysts supported by a competent staff of
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agronomists, agricultural economists, food technologists, nutriticnists, and ex-
tension advisors could, because they would essentially compartmentalize thelr
thought into discrete, tractable units and feed these unlts into a computer
which would do the Infegrating of the system as-a Qhole. Once the whole sygfem
is defined and quantitied, the computer can then be used to predict the resuit
of any given manipulation of the system.

The computer is not thinking at all; the people are. But the computer
Is deing a lot of remembering and artthmetic that the people could never do.
When thls kind of approach has been applied to a variety of industrial problehs
It has been eminentiy effective and often surprising.

Sysfems ané!ysis has never been-applied to a problem as compfex as the
fcod supply of a country, but there fé avery reéson to believe fhéf it céuld -
and to considerable public benefit.

There is merit, | think, in considering the establishment of an IRRI-
| ke organization to attempt deyelopmenT of sysTemS,analysis to tha point whare
it Ean hahdie-broblems as complex as The managemeﬁf of a naticnal food gupﬁly.

In the last 5,000 years or so man has begun to master the most powerful
infellecfua! conception yet fo comélhis way - the orgenization. He does not
use 1t very effectively as yet, buf:fhere,has hardly.been time. Qur hlstory
assures us that we just do not masTé} our-advances.fhéf rabidl§; Oh the other
hand, each major achievement seems to allow us to grasp its usefulness more rap-
1dly than the last. The pace of change and adjustment has become at once alarm-
ing and encouraging in this cenTury:

To feed ourselvas has become a challenge as never before, but an insfif
tution Td apply systems analysis fo national food systems holds promise that |
the problem, though extremetly difficult, may be.wi+ﬁin the fimits of our powers

of solution.
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- YOUR QUESTIONS ANSWERED

Q. Ae the nesullts and possible hazands known of the present Zendency to
ntroduce mixed feeding of infants with strained foods at an ever-earlier
age, sometimes even to babdies of two weeks old?

A, This tendency towards ever-earlier addition to the customary miik diet
represents the end of a swing of the pendulum of fashion rather than any sclen-
tific development in infant nutrition. There is no evidence whatever that such
early feeding is any better for the baby of from one to four months than cow's
milk, and plenty of evidence that it is a great deal inferior to breast milk.
It would seem that the main hazard from this practice is the unnecessary intro-
duction of foreign protein inte the intestinal canal of the neonate and the
risk of inducing allergy.

This is a reply in the context of the middle-class family of ample
financial means. In the case of poverty the attempt to follow fashion can be
little short of disastrous if done in an unhyglenic way; and the fact that
strained foods in jars are extraordinarily expensive in terms of nutrient
value for money means that they must often displace cheaper and more nutri-
tious foods.

Q. Chile peppers seem to be monre popular and widely used in meat dishes
nowadays, {chile con carne, grozen dinners, ete.). Does the chife actually
help preserve these meats, on does 4t just mask the taste and smell associated
With rnaneidity in meats?

A. Chile peppers actually help to preserve food, according to an article
In the Journal of the American Dietetic Association (1970, Vol. 56, p. 409).
The authors, Stasch and Johnson, experimented with various types of peppers
with chicken, pork and beef. {1 seems that most peppers had a positive
antioxidant activity, and the type that demonstrated this activity most was
mature green peppers.

Q. What is the best foxm of inon to give o an infant or pre-school child
for the Lreatment ox prevention of iron-degiciency anaemia?

A. Already fourteen years ago in the U.$.A. the Physicians Desk Reference
Itsted one hundred and seventy (170) preparations recommended as usefu! in the
prevention and treatment of iron-deficliency anaemias. None is more effective
than simple ferrous sulphate, most are more expensive, and many are more
dangerous. It s surely well known that ferrous salts are more effectively
absorbed from the gut than ferric salts.
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20 mg. of elemental iron dally In the form of ferrous suiphate mixture
would be a suitabie prophylactic dose, and 60 or 75 mg. daily could be given
tor treatment of estabiished anzemia.
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* POTENT!AL LOCALLY PRODUCED AN{MAL .
* FEEDS FOR TRIN{DAD & TOBAGO

by

ALison White
Trinidad Nutrnition Centre

In Trinidad & Tobago the high cost of meat, eggs and fresh milk Is attri-
buted In part to the cost of feeding stuffs. Although feeds are mixed locally
many of the constituents are imported and this contributes to the high cost.

The ingredients used by ftwo of the feed manufacturers Include wheat
middlings, citrus pulp, spent grain, molasses, coconut meal, rice bran and
| ilmestona which they obtaln from focal sources and soyabean, malze, fish meal,
unspecifled concentrates and 'premix' which they import.

Feeds are roughly divided into roughage feeds and concenfrate feeds.
The complete rations of herbivorous animals often include both roughage and
concentrate feeds. Apart from forages, products such as citrus pulp, brewers
grains, rice bran may be classed as roughage according ‘o the level of crude
fibre. Concentrates are feeds of high avallable energy per unit weight usuatly
because of high starch, oi! or protein content and low fibre. Concentrate
teeds normatly carry more than 60% total Digestible Nutrients; an average
being about 75%, They are subdivided info (1) Basal feeds (feeds of 16% pro-
toln or less) and (2) Protein supplements (feeds of 20% protein or more).
Protein suppiements are feeds of plant, animal or marine origin. Additional
feeding materials Include vitamin carriers, mineral element carriers and such
supplements as antibiotlics and-amino acids,

0f the basal feeds of the low fibre group maize Is of prime importance
In livestock rations. Wheat middlings is also a basal feed. Soyabean, pri-

marily, but also fish meal, meat meal, meat and bone meal and skim milk
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powder are imported or used as protein supplements.

It 1s obvious that Trinidad does not have suitable cfimafe or Eeéourcé§V 
for some of these ingredients, and also that a compfefély local ly pfdduced-
feed cannot be grown overnight. A practical policy seems to be one of gra-
dually replacing the imporied ingredients byrlécally grown products Qheréh

possible.

The Present Situation

(theat Middlings appear to be the basis of many of the feeds in Trinidad.
They are regarded as local ly avallable as.They are_by-proQucTs of the Miilfng
Industry, but this of course depends .on impgrfed wheat. At presenf,‘suhp!y of
wheat mlddlings exceeds demand. This is Iikejy qube.fhe sffqaflon for some |
time as the import of wheat is inevitable for three reasons (a) wheat cannot
be grown in the troples (b) its flour is superior to ofherufypeé and (c)'aemand'
Is hardly likely to decline.. . B

As supplled to the farmer and feed manufacturers wheat middllﬁgs éfe"
mixed with 8% Ground Wheat Screenings to .provide crude proTéih not less +hag”““ﬁ B
16.0%, crude fat, not less than 3.5%, crude fibre, not more Tﬁén 9.5% and -

Nitrogen free extract.not less than 53.0%.

Citnus Pulp Meal contributes crude protein 5%; crude flbre not more ThanV 
14%; fat not less than 2.5%; minerals 6.9%; and nitrogen free extract not less
than 55¢. The supply depends on the size of the crop of a particular year and
the oufbu* of the citrus factory - (the dry pulp representing 9% of the Qtig{d
nal weighf of fﬁe fruit) and it cannot always meet local demand becaqse,mu;h‘ |

of the pulp is exported to Puerto Rico.

Brewens gnain5; spent grain; i.e. the barley'husks discarded by the

brewery, is Incbrpéréfed in feeds. At the present time supply meets demand.
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Coconut Meal contalning 6-7% oil is suppiied by the Coconut Growers
Association, but supply always falls short of demand varying in extent oh the
size of the crop.

Molasses and limestone are readily avaiiable, some local rice bran is
used, but also some Is Imported from Guyana.

Malze, soyabean, fish mea! and other 'concentrates' and 'premix' are

Imported.

Potential Changes

| Although Trinidad's climate Is not suitable for growing wheat a certain
amount of maize Is grown here, but it is limited to a small acreage and yields
are low. Up to 1968 almost 80 million Ibs. per annum were being imported into
Trinidad. However, there have been strains of maize selected which could give
yields to make maize growing economically feasible provided sufficient land
were avallable and up fo date harvesting employed. Reports of these triais
were known in 1968 (L. Cross, Centra! Experimental Station), but we read in
1971 that 'the Government has named corn {maize) as one of the crops for re-
search and experiment by the German technical team at Chaguaramas' (Editorial,
Trinidad Guardian, January 9, 1971}, Quitfe probably more research is needed,
but this Is no reason not to undertake full-scaie trials based on work done
at the Central Experimental Station and U.W.l.

Apart from malze being such an Important stock feed, the possibllities
of Its Inctusion {n foods for human consumption are also numerous, even apart
from straight cornmeal. 1In 1965, 246,000 tons of wheat were imported into
the West Indies. Projected for 1970 and 1975 this is Increased to 290,000 and
333,000 tons ("Protein Foods for the Caribbean", C.F.N.i., 1968). This repre-

sents a huge import bill. As wheat cannot grow here, and as the demand is
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Increasing markedly it Is obvious that at least partial substitution Is desir-
able from the economic point of view. It may, for exampie be possible to sub-
stitute a certain percentage of maize flour wiThouf.lgwering the baking -and
nutritional qualities of the wheat flour. .

Thus there are two very important reasons why government should take
steps to make available the hybrid varleties of seed, technical assistance and
land I f private enterprises cannot be persuaded to devote sufficient. land to
this crop.

From tho crop husbandry polint of view another encouraging fact about
maize ts that It Is best grown In rotation with soyabean to the advantage of
both crops. And of course, soyabean provides the high protein supplement
required in animal feeds - complementing, in fact, the inadequate protein of
present varieties of malze especially well., Again the possibilities for direct
human consumption (as opposed to the animal feed - animal protein cycle) could
also be exploited if sufficient quantity could be grown.

fn 1965 over three million Ibs, of soyabean oil was imported into Tri-
nidad & Tobago at a value approaching $! million to supplement locally pro-
duced coconut oll and about 10 million Ibs. of soyabean meal and cake were im-
ported largely from the U.S. and Brazil at a cost of more than 31 million for
the production of animal feedstuffs. Since 1965 the livestock Industry has
grown steadlly so expenditure on soyabean meal and cake is appreciably higher
than 6 years ago. Moreover, sterting was devalued In November 1967,

I+ was against this background that the soyabean research programme was
initiated at U.W.l., in late 1965. After selectlon of suitable varieties, an
assessment of the effect of planting date or growth development and yleld had

to be made. The plant is sensitive to length of day, i.e. Time of flowering
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depends largely on the number of hours of darkness plants receive each day.
So a short-day variety, suited to the temperature and rainfall of Trinidad was
selected, the optimum plant density established, crop protection problems
studied and the response to fertilizers found,

Of the varietles tested F62/3977 gave acceptably hligh yields per acre,
Its seed has a high oil content and the variety showed good standing ability.
It appeared at that stage that planting should be restricted to between March
and October.

On the basls of results of his experiments Radley recommended as com-
mercial spacing for soyabean a row width of 22"-26" and a within row spacing
of 2%4"-3%" although quite a wide variation in density is folerated.

Weed control recommendatlions for Trinidad are (1) Pre-emergence appli-
cation: 1.25-2.,5 Ibs./acre amblen (II) Post-emergence application 0.5 ibs./
acre paraguac (2 pints of Gramoxone/acre) using a shield to keep spray away
from leaves and stems. For control of Insects Dipterex is recommended at a
rate of 14 grams/gallon,

The only fertillzer required by the crop on that particular soil was
2-2% cwt./acre of superphosphate (48% P, Og); on potassium deficient soils it
may be wiser to apply a 0.20.10 compound fertillizer at a rate of 5 cwt./acre.

The experience gained from these experiments suggests that soyabean,
given a high level of management, will give yields in Trinidad which bear
favourable comparison with those common in established soyabean growing coun-
tries. It is pointed out that commercial performance rarely equals that of
small plot trials. Nevertheless, yields of between 1600 and 700 Ibs. per
acre should be obtained commercially. This may be considered a realis?!ql

figure which coutd be Iimproved upon by better farmers. At this yield the
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home market alone for soyabean meal and cake could absorb the production from
at ilsast 8,000 acres.

For commercial production to get underway in Trinidad, it must of course
be demonstrated that the crop is tikely to be profitable and the whole rota-
tion which is to Include soyabean must be examined carefully as well as its
suitability In relation to soil and climate being established, its managerial
probiems being anticipated and overall contfribution to the national economy
assessed.

There are a number of reasons for suggesting that the rotation should
be based on malze and soyabean. First, as with soyabean there is a large and
expanding home market for maize. Secondly, the mechanical equipment required
for maize cultivation can all be used for soyabean. Thirdly adequate informa-
tion is now availablie on both crops (L. Cross, Central Experimental Station,
has had encouraging results with malze) and fourthly from a husbandry stand-
point it Is sound practice to grow a cereal in association with a fertility-
buiiding leguma.

A crop of maize sown between mid-April and the end of May, to be
fol lowed by soyabean during September or October for harvesting at the begin-
ning of the dry season may be expected to produce a total revenue of about
T.T. $400-430/acre/annum {assuming a yield of maize 3,000 !bs./acre at 7¢/Ib.
and yield of soyabsan of 1,700 lbs./acre at 12¢/Ib.}. This is low in compari-
son with crops tike tomato and cabbage - thus both maize and soyabean would
have To be grown on a large acreage.

Radley ends his paper by stressing that equipment Is expensive.

Skilled experienced manégemen? supported by well trained farm techniclans is

essential and certain criteria regarding the land must be met. (I) It must
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_ be capable of at least reasonable production of both crops. (I1) There must be
no overriding shortcomings such as water-logging (III) must be mechanisable
(IV) must be located in an area where there is adequate ralnfall from May to
July and October to December fo sustain growth (or be Irrigable). Also there
must be some assurance of dry weather between August and October to facilitate
harvesting.

Cuttivation of maize and soyabean is obviously highly desirable thus
ensuring a sounder basis for the |ivestock Industry. What is desirable and
what is possible are two different things, and production can only be advised
if the conditions outlined are met. Commenting on the distribution of soyabean
producfion, Dr. Max Milner of UNICEF said in Guyana in {968: 'It is unfor-

tunate that this valuable protein resource is virtually absent among the agri-
cultural products of countries whose need for protfein is greatest’.

Other oil seed proteins include cottonseed, peanut and sesame. Sesame
s of particular Interest nufritionally since for a plant protein It is unusual~-
ty high in the sulphur-contalning essential amino acid methionine. Its protein
is therofore an excellent supplement to legume and soyabean foods.

Sesame is grown to a certain extent in Tobago and is a crop deserving
a prominent place in present rescarch programmes as the ofl is of fine quality
for use in margarlhe‘efc., and the expressed cake Is an excelient protein rich
livestock food. For existing varieties Trinidad may have feco much rainfall but
parts of Tobago are more suitable. Mexico and Venezuela are among the worlds
largest producers. |t is alsoc grown satisfactorily in Belize (British Hondu-
ras) where there Is considerable rainfall,

I+ is usualiy grown -in areas with an annual rainfall of 20-45 inches.

Once established It can tolerate short periods of drought but is very in-

tolerant of water-iogging. I+ has poor ability to compete with weeds in early
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.sfgges, but 1s not exacting in its soil requirements and doss reasonably well
'on.poor solls; sandy loams are preferred. Sesame Is very sensitive to day
length and both long- and short-day forms occur.

| _ The crop:is grown from seed and ts usually grown as a rain fed crop,
The seedling stage Is precarious and too little or too heavy rain at this time
may lead to poor stands. The time taken to maturity varies from 80 to 180
days, but most cultlvars take 100-140 days. Harvesting is according To the
type - dehlscent types are harvested by hand; the undehiscent cuitivars may
be harvesfed'mechanically. In peasant production ylelds of 200~600 ibs. of
seed per acre are obtained. Yields of 800-2,000 Ibs. per acre have been
reported from Venezuela. Mexican ylelds vary from 350-1,000 ibs. per acre.
The most serious disease of sesame is ieaf spot. In Uganda the gall midge is
a pest. Selection has been made for indehiscent capsules and single stemmed
plants which ripen more uniformiy from base to tip. With other crops selec-
tion has been made for variations in climate and 1+ seems reasonable that a
plant geneticist should find it possible to select plants more tolerant to
weather conditions. At the same time agriculturalists may be able to contro|

water-iogging fo a certain extent.

Furthen Possibilities For Expansion

Ground nuts are grown for their oil - they contain nearly 40%, but the
secondary product, groundnut cake is a parfjcularfy good cattle feed. How-
ever, ten years ago there developed the problem of aflatoxin - a poisen pro-
duced by the fungus Aspergilflus gLavus. This has checked expansion of ground-
nut schemes.

Concerning fish as a source of protein; this is a source which |s im-

ported In large quantities both for animal feeds and human consumption.
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Uni ted NanBhswagencies and various fcod programmes are continually expounding
on fish as an ﬁndefufiiized source of protein walting for exploitation.
Efforts to Increase fish production in Trinidad & Tobago seem to have had
little effect (H.E. Wood 'Present & Future Status of the Fishing Industry In
Trinidad & Tobago' Aprii 1970, Conference on the Chiid & Family Nutrition).
Less than half of the fish consumed in Trinidad & Tobago can be suppllied; the
rest is imported. Part of the trouble here may be that efforts are directed
to the wrong type of fishing. The potential In Trinidad lies in the inshore
fisheries. The.currenfs and the ecology of the surrcunding sea do not bring
or attract the numbers of fish that must be there for trawling to be feasible.
!t is a gross mistake to say 'what can be done in Peru can be done in Trinidad’'.
At the moment the fishermen round our coast are not encouraged to go out
more often because they would not be able to sell their fish, This Is because
they depend on the immedi ate neighbourhood for their market. At the same time
there is a need for fresh or fresh frozen fish in other areas. A properly run
plant to fillet and freeze fish and to process waste and excess fish for fish

meal would surely be assured of a market for its products,

Nutnitional Background

The fact that maize and soyabean are imported in such iarge quantities
and are used the world over In livestock rations is a reflection of thelr value
nutritionally. There is abundant literature to support the use of various
cereal - legums mixtures. The protein of maize is not complete; it iIs defi-
cién+ in Thelamino acid tryptophan. Legumes contain this émino acid, so soya-
bean, and also sesame, complement the maize enhancing the value of the protein.
Sesame is richer in ancother sulphur-containing amino acid, meThIonine, than

either whole wheat or soyabean. Soyabean is particularly rich in lysine,
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Again this is of importance because the quality of maize and wheat protein is
limited by Its lysine. Animal proteins contain more lysine than plant proteins,
and this Is the reason why there have been extensive experiments and feeding
trials using a pure lysine supplement with proteins derived from plant sources.
Also, the fact that wheat and maize have low lysine content Initiated work to
try to breed new strains of these cereals with an Improved level of lysine.

So far yields have not reached levels of ordinary strains so the total lysine
per acre of the Improved varieties does not yet compare favourably. (Proceed-
ings of Nutrition Society 1970),

The Value of soyabean and sesame lies not only in thelr protein con-
Tenf.buf In their oil ftoo. Sesame seeds contain 45-55% oil which Is of high
quaiity, odourless and not liable to become rancid. It consists prtncfpaliy
of the unsaturated fatty acids of oleic and linoleic acid - about 40% of each
and about 14% saturated acids. Linolenic acid is not present. Soyabean con-
tains up to 20% fat dry weight. As the margarine and soap indusffies depend
on coconut oil augmented by imported oil, it makes séund'sense to produce
more oll locally.

Antmal nutritionists are continually trying to formulate feeds which
could be mixed by the farmer at a considerable saving on commercial brands,

A pig feed suggested by U.W.l. in 1966 contains wheat middlings, coco-
nut meal, molasses, fish meal, salt and mineral mix, a concentrate, to feed
with discarded yams, bananas etc., and grass. In November 1970 combined work
at U.W.1., and the Ministry of Agriculture resulted in a feed containing coco-
nut meal, meat and bone meal, wheat middlings, molasses, pea bran and |ime-
stone which were said to be locally available and 'other essential Ingredients
like fish meal' which cannot be obtained locally (Devendna - UW.1,, Parris -

Ministry of Agriculture, Trinidad Guardian, November 28, 1970),
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I+ will be noted that coconut meal is included In both these diets.
Grieve, Osborn & Gonzales (Trop. Agric. Trinidad) reported some years ago that
a ration with 20% coconut oil meal was cheapest. However Thls commodity is

in short supply now.
Apart from these mixtures which are mainiy for pigs, there is a large

dependence on maize and on commercial feedstuffs which contain maize and soya-

bean.

Information grom:

Trinidad Flour mills

Coconut Growers Association

Citrus Research Unif, U.W.i.

Full O Pep

Lipscombs

Carib Brewery S

Applied Animal Nutrition - Crampton
Tropical Crops. P. 434, purseglove, 1968

Proceedings of a conference 'Protein Foods for the
Caribbean', Guyana 1968, C.F.N.1.

Journal of the Agricultural Soclety of Trinidad &
Tobago, June 1968, Radley & Stone.
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NUTRITION NEWS AND OFINION FROM THE CARIBBEAN

A FUTURE FOR FEEDS
Editonial, Trninidad Guardian, April 21, 1971

A hundred and seventy-five acres of corn are now being planted at
Chaguaramas. This project is being undertaken by Government with considerable
support from the Government of West Germany. [f this pllot project is success-
ful, it wiil inevitably have a major impact on farming, and especially animal
husbandry, in Trinidad and Tobago. The only criticism which can be made of
this experiment is that it should have come a long time ago. Experts have al-
ways pointed out that one of the major drawbacks to animal husbandry in the
country is the high cost of animal feeds. And Imported grain constitute the
most Important components in feeds which are milled locally,

In the Third Five-Year Plan, the argument is advanced that the high
cost of feeds in Trinidad and Tobago "causes the farmer o operate on a low
profit margin”, This Is also cited as a "major restraint" to the expansion
of beef cattie production in the country. People who are engaged In animal
husbandry or are contemplating venturing into this fiefd can do littie or
nothing about the situation. What, in fact, happens is that there Is at
least a 70 percent import content in the poultry produced locally. 1f the
present structure of feed production Is maintained, there Is every Indication
that the situation wiit bascome worse rather than better.

At the moment, the United States is the major supplier of grain to Trinl-
dad and Tobago. But there is every indication that surpluses would not con-
tinue for tong in the United States. Latin American countries may be regarded
as alternative suppliers but this still places animal husbandry in this country
in a position of dependence on external supplies of grain.

The obvious answer Is to produce as much of the inputs into animal feeds
as we can In Trinidad and Tobago. This idea had gained currency with the ac-
quisition of the Orange Grove Estate., But sugar produced at Orange Grove Is
fetching premium prices and returns per acre for sugar is higher than one can
get for any other crop. The uncertainty which surrounds the long-term pros-
pects for sugar, however, shoutd call for serious re-gppraisal of the situa-
tlon in the near future.

There s the other important aspect which is closely connected with re-
structuring the sugar industry. Our own experts have observed in Cuba that
animal husbandry has become an integral part of the sugar industry. In this
context, hi-test molasses has become important.

But a lot " of this will depend on how viabie the pilot project at
Chaguaramas will prove to be. By 1973, six hundred acres will be cultivated
with corn and soyabean. But one feels certain that farmers will be looking
forward to signs of relief long before thls.
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MANY QUESTIONS WILL BE AHS.JERED BY NUTRITION SURVEY
Guyana Graphic (Special Nutrition Issue) Apnil 30, 1971

A message §rom Minister of Health, Dr. Sylvia Talbot:

"On ‘April 26, when teams of workers commenced their interviews as part
of .the National Nutrition Survey, a major effort to learn the True status of
nu+ri+non in Guyana began.

"Some may question the wisdom of such a survey at this time arguing
that malnutrition is obviously a problem and therefore it ought to be attacked
without further delay. We know, of course, that malnutrition exists, but In
what forms? How prevalent Is 3+, and among what groups in the populafion?
What factors contribute to malnutriton? Is it merely a lack of money or is
it a poor choice of foods? Do people lose nutrients in their food because the
food Is not properly prepared? What cultural factors prevent people from
selecting or using certaln nufritious foods?

"The answers to these questions and many others will be revealed by the
Survey. This Is the approach which will provide for us a baseline for action
In health, in education, in agriculture and in community deveiopment, Relevant
and effecT1ve action is never based on vague information. Malnutrition is an
extremely complex problem and if it is fo be overcome 1t must be defined and
analysed. ‘

"Guyana cannot hope to develop soclally, economically or otherwise, with
malnourished people in its labour force and In its schools. Because we know
this and because we realise that corrective action is not a simple matter, the

Government of Guyana has put its full support behind this exercise. | appeal
to those families who will be invited fo participate In the Survey to give
their full cooperation. The information obtained in this Survey will help

all Guyanese.

~ "The Government, although assuming major responsibility for the planning
. .and conduct of the Survey, is fortunate to have a team of experts from the
‘Caribbean Food.and Nutrition Institute (CFNI) charged with responsibllity for
“the technical aspect of the Survey. The CFNI is a reglonal institution par-
tially supported by countries in the Region (including Guyana). 1in Its five
(5) years of existence, It has given leadership to the promotion of activities
in nutrition which will meet needs in the region.

: "l am sure that every citizen would wish to know that this Survey is
truly a cooperative venture. Not only are we drawing on the resources -
human, material and financial - of several ministries of Government, but
also on the PAMO/WHO, the FAQ, the CFNI, the UNDP, local authorities, com--

. munity organisations and on hundreds of private citizens, | want to express

L‘”:my gppreciation to all for the cooperatlon already given in The months of pre-

paration and for the cooperaTIon I now anticipate.

M| trust that this supplement will generate interest In nutrition, not-
only for the iimited period of the survey, but for the months and years shead
when a deliberate and specific effort by the community will be needed to solve
the preblems of malnutrition”.
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NEGLECT - THE GREATEST ACT OF CRUELTY TO CHILDREN

The Daily Gleaner, Kingston, May 19, 1971

A Message fon Chitd Month grom the Jamaica Family Planning Association.

The greatest cruelty that can be done to a child is to neglect it. Un-
wanted, neglected chlldren are the real outcasts of any society and in Jamaica
we have far too many of them.

In order to thrive, a child must be wanted, loved, and grow up in a
proper home environment in which both parents are present. Without these
things the chlld ls at a serious disadvantage and it is far more difficult for
it to develop into a normal, useful citizen.

I+ has been shown time and again, that children with unsatisfactory
home lives are far more |lkely to become delinguent than those brought up in
a happy home, Many of the problems we face today with our young peop!e can
be traced back to their unsatisfactory early days. '

In some ways, even more serious, Is the problem of protein malnutri-
tion which is far more widsspread amongst the lower~socio-eccnomic levels of
our society than we like to admit, Lack of adequate food at an early stage
of development leads to permanent brain damage In the child. This means that
the child, when it becomes an adult wil! have a low standard of intelligence,
will have difficulty in learning, will be able to hold down only the lowest
and simplest of jobs; will be indeed a second class citizen. Can we afford to
produce second class citizens?

The Jamalca Family Planning Association bellieves that only through the
widespread adoption of family planning can we hope to produce a better life
for our children and .a better counfry. Obviousty, at a national level, if
we have too many people, we cannot hope to provide a better life for ali.
Jobs, food, education, will not be sufficlent to go round. Our natural re-
sources will fall far short.

On the indlvidual famliy level, too many children means a low standard
of living. - The chlidren cannot get enough attention, enough food when there
are too many in the famlly. They get neglected and they suffer. The Jamalca
Famity Planning Association has always stressed that families should only have
+the number of children they want and can look after properly. Much of our
education programme has this aim,

Many cultural factors, many mores stemming from cur past need to be
analysed and education programmes Initiated to mitigate thelr harmful effects.
For instance, a wldespread view amongst our women Is that unless a child is
born To Thaf woman before she is 24 or so, then she is a "mule".

I+ does noT matter whether she has a- permanenf partnar or not or whe-
ther she is in a position to bring up the child properly or decently - It is
the act of chlidbirth which is important to her - nothing else matters.
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The Jamaica Family Planning Association has long pressed for a programme of
sex education in our schools and it is with gratification that we note that
Government is planning +o introduce the teaching of the subject in our schools
under the name of Family Life Education.

The shocking cases of cruelty to children, child abandonment, and cri-
minal abortions which come fo our notice every day are sufficient testimony
to the crying need for widespread easily used methods of contraception.
Today, the facilities exist. What must be done Is for the peopte to be edu-
cated to make use of them.

FOOD IMPORTS. MEAT AND DAIRY PRODUCTION
§rom Candidly Yours, a column by Thomas Wright,
The Daily Gleanen, ilay 14, 1971

Food

According to a report In the Gleaner food imports into the Island for
the year 1970 were greater in value by approximately $9 million than imports
in {969, The total sum involved was nearly $70 million.

The value of food imports has more than doubled over the past fen
years. increasingly more food is imported, but a significant part of the
Increase has been due to higher prices.

Something wil! have to be done about thls situation, but a proper
start will never be made unti! we all understand the full Iniquity of the man-
ner tn which the prices of our food exports - sugar, bananas, coffee, citrus
and so on ~ are held down to artificial and outdated levels.

Then there's another thing, It will be noted that the heaviest impor-
tations were for meat and dairy products which accounted for about $22 million
of the foed imports for 1970. In one way this is frightening, but in another
it is consoling in the sense that we could replace these Imports with local
production provided we knew how to go about It. There is no technical reason
why Jamaica should not be fully self-supporting in meat and dalry products.

Lack of capital

What chiefly stands in the way is lack of capital and lack of enter-
prise. And a good deal of stupidity. And what helps to discourage capital
and enterprise is price contro!. Were meat production and dairy farming
sufficiently profitable, the needed capital would soon be attracted.

We should learn from Puerto Rico. Some years ago that country had the
same problem. |1 was largely overcome by giving incentives, similar to In-
dustrial incentives, to investors in cattle farming, and letting prices flnd
thelr own levels.
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Why we, in Jamalca, should feel that we can buck the economic facts of
life and still succeed is a2 mystery. MNobody else can. The production of an
extra $22 million of meat and milk would Involve, to begin with, at least five
years of intensive development; by which time, of course, the goal would have
extended itself fo about $30 miliion. This in turn involves the investment
of huge capital sums; and why should this investment be made if other Invest-
ments are more profitable? We talk of Jamaicanizing this and that, without
seeming to undertstand that however good it is to divert local capital into
banks and insurance companies it is better to divert it into the producfion
of food,

The Jamaicanlizing of our cows is much more Important; but will not take
place unless agricultural investment Is put at least on par with other Invest-
ments. Why should a factory to manufacture, let us say, a new kind of ham-
burger be considered a fit subject for the grant of industrial incentives
and protection, while the man who produces the meat for it is price confrolled
and taxed out of his mind?

Successlve governments have seemed to believe that the development of
farming can be achlieved by the scattering about of small loans and Subject
Matter Specialists, This is nonsense. The rapid development of farming, and
especlally of meat and milk production, will begin only when It becomes & sound
and profitable investment for large sums of private enterprise money. This
could be achieved overnight by any government with the skill and shrewdness to
nudge the economy of these things In the right direction.

A FULL LIFE DESPITE DIABETES
Anndvernsany Message Lo WHO 4rom Health Mindister, B/u,w.sh Hondunas.
PAHO News Release, Aprnif 21, 1971

* The World Health Organization's regional office here has announced
receipt of a 23rd anniversary message from the Minister of Health and Home
Affairs, the Honourable C.L.B. Rogers of British Honduras.

Each ysar as part of its anniversary, which is marked as World Health
Day on Aprif 7, WHO highlights an important health problem through a theme,
For 1971, the problem is diabetes and the theme is "A Ful! Life Despite
Diabetes". Through the theme, WHO is making the point that the sooner dia-
betes is detected the sooner Is the sufferer able to receive the training
that leads to his mastering of the techniques of self-care. Thus, learning
how to live with diabetes, is vital to a diabetic living a full life.

tn his message, sent to Dr. Abraham Horwitz, director of WHO's regional
offlce for the Americas, the Bslizean Minister said:

"in the wide field of medical science, and. particularly in the busy re-
search laboratories, spectacular advances have been made over the ysars in the
struggie to alieviate human suffering. We all know now that many cancer vic-
tims have a fighting chance if they take timely measures to seek a remedy.
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Tubercuiosis Is no longer the great threat it used to be, malaria is véry low
on the list of death causes, and the miracle drugs, antibiotics, have made it
possible to treat and cure venereal diseases qulckly. :

"This year World Health Day will be celebrated on April 7 and the theme
chosen on this occasion is "A Full Life Despite Diabetes". The Annlversary
itself of WHO will be its 23rd.

"A great doctor once told his medical students: "Know dlabetes, and all
other things clinical shalt be added unto you". This means that dlabetes can
be so all embracing that it can affect every part of the body, and that a
thorough knowiedge of it would mean getting to know about every part of the
body. Yet it is remarkable that a disease condition, that can develop so many
complications, can be controlled in such a way as to permit a full |ife.

"A good many people do not realise the extent of these twc extremes - how
ill a person can become without treatment: and how very well one can be, with
adequate and very simple treatment.

"Like a number of other ilinesses, diabetes is not cured, but it is
controlled 1f the victim so desires. | wish to stress this: There is no rea-
son whatever to lead any sort of restricted |life when the diseass Is properly
controlled. "Thus diabetics can satisfactorily be businessmen, professionals,
labourers, sportsmen, clerks, just about anything.

"Here in Beiize it is estimated that 750 of our citizens are afflicted
with diabetes; the majority of these, however, are still at their occupations
and living with their allment. The Medical! Department has recorded 596 visits
in 1970 by potential victims seeking treatment of our hospitals. In Belize
City there Is a Physician Specialist to attend to the more delicate cases. He
Is assisted by qualified personnel and has the facilities of a wel | —equipped
laboratory. So my advice especlally to all those who are approaching middie
age is to undergo a thorough medical examination as soon as possible to
ascertain whether dlabetes is present in their physica! system or not and, if
it is, to seek medical treatment at once. In this way they will be able to
control the disease in the majority of cases and thus to live normaily and be
useful and productive citizens while enjoying the good things in tife itself,

"That the World Health Organization has chosen as i+s theme for this
year "A Full Life Despite Diabetes", Is most commendable. At a *ime when 1t
is increasingly necessary to have a wide understanding of disease conditions,
so that more effective cures may be achieved, and so that a higher standard
of physical well-being may be enjoyed by all people everywhere, i+ Is hearten-
ing to see this organization playing such a prominent role in this movement.®
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RECENT TRENDS [N THE PUBLIC HEALTH ASPECTS
OF PROTEIN-CALORIE MALNUTRITION*

by

J. M. Bengoa
Chief, Nutnition, WHO, Geneva

With population growth outstripping increases In food production, the
problem of malnutrition, especially in developing countries, is a matter of
constant concern to WHO. In collaboration with FAO and other agencies, WHO
has been collecting information on the prevention of nufrffionat deficlency
diseases, the devélopmenf of foods to combat dietary imbalance, and the pro-
motion of good dietary habits by health education.

| Since 1959 it has been recognized that one of the most widespfead
nutritional disorders in developing countries is protein-calorie malnutrition
(PCM}. This term was originally introduced to emphasize that proTefn defi-
ciency In young children leads not only to kwashiorkor - a form of extreme
protein malnutrition In which oedema is the outstanding feature - but also to
nutritionai marasmus, a condition of extreme wasting due to a deficiency of
both proteins and calories, The use of the term PCM therefore stresses the
importance of calorie.intake as well as of protein intake in all syndromes
related to malnutrition.

Moreover, PCM covers all manifestations of these deflicliences that are
iess serious, but more frequent, fhan the extremes of kwashiorkor and marasmus.
Children with mitd or moderate PCM may'no+,shqw overt signs of malnutrition,

but thelr physical and mental development may well be retarded. This aspect

*Reprinted with permission grom WHO Chronicle, Decemben 1970, Vok, 12, p.552
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Is of great significance for two reasons. First, kwashiorkor and marasmus
are merely the visible manifestations of a much more extensive malnutrition,
of which governments must be made fully aware if PCM is to be effectively com-
bated. Secondly, public health officers must be trained to recognize mild
and moderate forms of PCM so that they can prevent them from developing into
the only too easily recognizabie extreme forms.

Although PCM isAa widely used concept, it is not found in the Interna-

tional Classification of Diseases (1965 Revision), which has separate entries

for protein malnutrition and nutritional marasmus. it is hoped, however, that
the new revision now being prepared will include PCM as a separate disease.
Unfortunately there is still some confusion over terminology, as the FAQ/WHO

Expert Committee on Nutrition® recommended the term “protein-calorie defi-
clency disease". This Is regarded as being synonymous with PCM - both terms
covering the whole range of syndromes from mild cases to the extremes of

kwashiorkor and nutritional marasmus.

PCM AND MORTALITY

i+ is generally accepted that official statistics usually fail to reveal
the Influence of malnutrition on mortality rates. But as PCM is primarily a
disease of very young chiltdren, infant mortality rates ahd mortality in pre-
school children aged |-4 years are of inferest, Table 1 ines currently avail-
able figures for some countries over the past 20 years. The decline in both
infant and child mortality over the period is encouraging, but there stili
remains a very great difference between the two European examples given In the

tabie and the other countries. In countries in which PCM is virtually unknown

*wed Heth Org. techn. Rep. Ser., 1962, No. 245
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such as Japan, the United Kingdom, and the USA, substantiatiy less than 10% of
the total deaths recorded in any particular year are of infants or pfe-schoo!
children. On the other hand, in countries in which PCM is frequent the

corresponding figure may wel! be between 30% and 50%.

Table I: Infant and Child Mortality Rates

Infant mortality rate Mortatity ratec in children
per 1,000 live births aged 1-4 years per 1,000
children of same age
1950-52 1960-62 1966 1950-52 1860-62 1966
Sweden 21.0 16.0 13.0% .30 0.9 0.7%
United Kingdom © 29.0 22.0 19.04 .4b 0.9 0.6%
Argentlna - 66.8 61.0 59.3 5.0 4.3 2.4
Chile 128.4 117.8 101.9 12.9 8.2 5.0
Colombia 118.0 92.8 81.2 20.4 15.4 10.8
Costa Rica 110.5 | 66.1 |65.0 | 14.6 7.5 6.0
El Salvador 81.2 72.5 62.1 3.1 17.1 13.5
| Guatemala 104.2 89.3 91.4 46.3 32.4 29.5
Jamalca 77.8 49.1 35.4 10.5 6.8 4.7
Mexico 94.5 71.4 62.9 28.6 13.8 10.9
Panama 58.8 501.1 45.0 9.5 7.9 8.0
Peru 102.7 92.9 63.0 19.8 15.7 10.5
Trinidad and Tobago 82.4 42.9 42.8 5.8 2.5 2,0
Uruguay 36.6 44,6 42.7 2.2 1.3 b3
Venezuela - 79.5 52.1 46,7 11.9 5.7 4.9
aj965,  bigso.

Undoubtedly the reduction in infant and child mortallty that has been

achieved reflects better medical care, better nutrition, and better sanitation -

possibly in that order of Importance - but 1t is difficult to determine the

influence of malnutrition alone on mortatity rates.

Hewever, a study now In




144

progress by the Pan American Health Organization is already providing some
useful information. In a pllot study in Brazil, Colombia, and Jamaica, the
causes of death of some 615 children aged 6 months to 2 years were examined.
This study revealed that in 8% of the cases malnufrition was the primary cause
of death and In 41% of the cases it was an associated cause. When the study
is complete It is expected fo be one of the best sources of informaf?on oﬁ

this important subject. ‘ ’ -

PCM TN HOSPITALS
Although South Africa is the only country in which kwashiorkor is a

notifiable disease, valuable information on the diseases of malnutrition can

* be found in the hospital and outpatient clinic records of other couniries.

Some of this Information is coliected in Table 2, which indicates the very
high Incidence of PCM.

In South Africa itself, notifications of kwashiorkor (with nutritional
marasmus specifically excludeq and notifications restricted to fully developed

areas) were as follows:

1963 1964 1965
16,132 14,130 12,832

Although the decline Is welcome, the figures remain appallingly high, espe-
ciaily as the mortality is some 26%. This high mortality has, in fact, in-
creased over recent years; it used to bé-l5-20%. The reason suggested for

this increase Is the strained hospital resources in South Africa. Population
increases, comblned with the flow of people to the city, have meant that only
the most serious cases can be admitted, those in lesser danger being treated

as outpatients. Another possible reason for the high mortality in South Africa

is that kwashlorkor is known to develop at an early age there, %1% of the
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.. From the examples in Table 2 it is clear that In other countries, too,

mortality Is extremely high.

is between 30% and 40%.

For both kwashiorkor and nutritional marasmus It

The Introduction of intravenous fluid therapy for the

treatment of children who were dehydrated as a result of PCM cut mortality

flgures by half, but in the past 10-20 years no further marked advances have

been made.

Probably the main causes of these high mortality rates are the

development of PCM early in |1fe, poor nursing care, and lack of hospital

facilittes, with resulting cross-infection.

The reliabiilty of the figures in Table 2, however, is uncertain, be-

cause there is considerable variation in the clinical interpretation of cases,

even when medical staff have had a similar Trainfng in nutritional diseases,

Table 2: Protein-Calonie Malnutrition in Hospitals and Outpatient CLinics
No. of |Propor-|Propor-|Morta- |Propor-iMorta-iPFropor-
childrenition tion lity tion ity [fTion
examined imalnou-|with from with from |with

rished kwashi- |kwashl=~|maras- |[maras-|moder-
crkor lorkor imus mus ate PCM
ran

(Massoudi Hospital,

1965) 830 31% 10% 32% 20% 42% -

Jordan =

(Children's Hospital

of Amman) b, 13) 17% 4% 35% 2.5% { 35¢ .| 10.5%

Sudan

(MCH centres,

1968-69) 9,642 | 68.5¢ | 7.2% - 5.5 | - 55.8%

Senegal

(Dakar) 2,590 | 25.6% |11.6% 45% 14% 42% ~
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COMMUNTITY SURVEYS AND THE PREVALENCE OF PCM
Community-wide nufritional surveys are a valuable means of obtaining in-
formation regarding the prevalence of PCM, Information from these sources can
be conveniently considered .under three headings:
(1) the prevalence of severe PCM, Including (a) kwashiorkor and nutri-
tional marasmus, and (b) cases of children welghing less than 60%
of the standard weight,
(2) +the prevalence of moderate cases of PCM, and

(3) the total prevalence of severe and moderate cases of PCM.

Prevalence of kwazsh,wfdm and nutriitional maras mus

Table 3 gives the results of surveys publ:shed between 1966 and 1969 in
varlous countries, but these data may not be wholly reliable owing to the fre-
quent difficulty of correctly classifying cases of PCM., While both kwashiorkor
and nufrifional marasmus cause growfﬁ retardation and muscle wasting, the for-
mer disease may be dlsf!nguished by oedema, the retention of some subcutaneous
fat and psychomotor change - charac+eris+Ics Théf are absent in nutritional
marasmus .

Confusion can arise because the clinical features of kwashlorkor vary
in different parts of the world and because the degree of_pro+efn deficlency
and the ratio of calories to protein In +he diet can alter the clinical picture.
In froplcal countries, oedema assoclated with kwashiorkorfmusf be distinguished
from oedema arising from other causes, especlal ly hookworm disease.

A further comp!icafion concerns the distinction between the polnt pre-
valence and The yearly or monthly prevalence of the diseases. Kwashlorkor

Is an acute and severe disease that is fatal within a few days or weeks if the
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child does not receive medical attention. |(f the child does receive treatment
and survives, recovery is so rapld that after a few weeks no signs of the di-
sease can be detected., With nutritional marasmus ‘the picture is quite differ-
ent. Even in the absence of medical attention the child may languish without
significant change for several months. It follows that In any particular
community the turnover of cases of kwashiorkor will be significantly higher
than that of marasmus. At a‘given time there may be, say, two cases each of
kwashiorkor and nutritional marasmus, and some three or four months later
there may still be two cases of each condition, but the kwashiorkor cases

are probably new ones whereas the marasmus cases are probably not. Thus,
although the two conditions might have the same point prevalence, *he number
of new cases of kwashiorkor in one year may be much greafer than that of
nutritional marasmus. The magnitude of the dfscrepéncy will depend on such
facforslas the seasonal variation of the diseases and their respective mor-
talitles. | |

Table 3: Point Prevalence of Kwashiorkor and Nutrnitional Marasmus
in Community Surveys

No. of Percentage of cases of
Year Country children
examined Nutritional
Kwashiorkor | marasmus Total

1966 Pakistan 1,020 1.5 1.2 2.7
1967 Nigerla 432 1.6 1.6 3.2

" Uganda {Ankole) 345 0.3 {.2 1.5
1968 Tanzania (Dodoma) 401 0 3.2 3.2

" Zambia ,104 - 1.7-4.4 -
1969 India 15,000 0.4-0.9 1.0-2,0 [1.4-2.9

" Malawi (South) 619 0.5 2.7 3.2

" Tanzania (Coast) 630 0.8 6.8 7.6

" Tanzania (Tabora) 551 0.2 0.3 0.5

. Tanzanta (West) 393 0.3 1.2 1.5
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These points must be borne In mind when examining the figures glven In
Table 3. From this table, I+ may be seen that the point prevalence of kwashi-
orkor 1s 0-1.6% while the point prevalence of marasmus is 0-6.8%. However,
the higher apparent prevalence of marasmus may not reflect the true position.
The point prevaience of the two conditions combined for |966-69 is in the
range 0-7.6%, which is a slight improvement on the comparable figure of 0-10%
for the years 1952-66.

I+ would be a great advantage if future studies expressed the prevalence
of kwashliorkor and nutritional marasmus in terms of the number of cases per

month or per year, even though it might be more difficult to obtain such data.

Prevatence of children weighing Less than 60% of the standard weight
In addition to the data on kwashiorkor and nutritional marasmus, the

prevalence of severe PCM ﬁan be estimated from the percenfage of children who
welgh less than 60% of the standard weight. There are, however, two compli-
cating factors In such studies, One is that in cases of kwashiorkor the
weight of the oedema fluid has fo be taken into account. For this reason it
would be desirable to amend the Gomez classification of fhira-degree hai—
nutrition (which at present includes only those children weighing less than
60% of the standard weight) to include all children with oedema, regardless
of their weight, This would greatly improve the accuracy of estimations of
fherprevalence of severe PCM., The flgurss given in Table 4 take no account
of the presence of ocedema.

_ The second complication concerns the question of "standard wglghf".
O?vlously, if local standards are available they should be used in preference
to standards established in other countries. However, experience has shown

that In the first year of life there are no great differences in welght
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between adequately nourished children whether they come from developed or de-
veloping countries. In Table 4, the standards used are those of the USA,
except for the data from Mexico, _

From this table it will be seen that the percentage of children weigh-
ing less than 60% of the sfqndard weight [s in the range 0.5-4.6%, which is
somewhat fower than the combined figure for kwashiorkor and nutritional
marasmus .

Table 4: Percentage of Children Weighing Below 60 pen cent of the Standard
Weight in Community Surveys

: No. of Percentage of cases
Year Country children below 60% of
examlned standard weight

{966 | Peru (Puno} 3,313 0.5
{967 { Chile I,540 2.6

" Costa Rica _ 738 1.4

" El Salvador 574 3,3

" Guatemala 763 4.1

" Honduras 633 2.0

" Nicafagua 708 l.4.

" Panama 624 0.6

" | Uganda (Ankole) - 286 4.5
1968 | Colombia (9 surveys) 3,378 F.7

B Dominican Republic 10,333 2.5

v | kenya 353 1.0

" Mexico (rural areas) ; 5 765 3.4

" Mexico (urban areas) ) ’ 1.3
[969 | Malawi (South) 619 4,6

" | Tanzanla (Tabora) 551 | 1.5

" Tanzanla (West) 393 0.5

i Windward Islands :

(5t. Vincent) 2,490 1.5
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Prevalence of moderate cases of PCH

From both the public health and the social points of view it is of
great importance to assess the prevalence of moderate cases of PCM, However,
the clinical limits of moderate cases are even more difficult to define than
those of severe cases. Such terms as "pre-kwashiorkor™, “general undernutri-
tion", "poor nutritional status", and so on are extremely unsatisfactory for
comparative studies. Table 5, which gives the most recently published data,
s In most cases based on the second degree of malnutrition of the Gomez
classification, covering children weighing between 60% and 75% of the stan-
dard weight. This seems fo provide the most objective Information. Other
surveys, such as ThéSé made in Tanzania, have used the presence of three or
more clinical signs of PCM as crl%grié. In Table 5, Tﬁe range of moderate
cases of PCM Is 4,4-43.1% for the period 1966-69. This Is a slight Improve-

ment on the range 4.4-57% found for the period 1952-66.

Total prevalence o4 severe and moderate cases of PCi

Among chlldren in many developing countries, the total!l prevalence of
PCM, %ncludingrp§+h the severe and the moderate forms, appears to be in The
regioh of 20%. .In not a few countries 1t is over 30%. Even admitting the
uncertalnties of the data and accepting that it may not, in some cases, be
repreéenfafive of the countries mentioned in the tables, the enormous magni-
tude of the PCM probiem is only too apparent.

" With regard to the number of children in the world who suffer from mal-

nutrition, it has been estimated that in 1966, of the 667 million children
under the age of |4 years living in developing countries, 269 miliion were

under-nourished.
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Table 5: The Prevalence of Moderate Cases of PCH in Community Sutveys

Proportion of children suffering
from moderate PCM according to

following criteria:

Year Country cﬁ?id?én weight weight under | Clinical
examined | 60-75% of |3rd percen- criteria
standard tile of
welght standard
welght
(%) (%) (%)
1966 | Atgeria 2,105 16.6
" Peru (Puno) 3,313 4.4
1967 | Chile l,540 32.04
" Costa Rica 738 9.5
" El Salvador 574 20.9
" Guatemala 763 24,5
" Honduras 633 20.5
" Nicaragua 708 .
" Nigeria |,268 5.6
" Panama 624 11.0
" | Uganda (Ankole) 286 27.2b
1968 | Colombia (9 surveys) 3,378 19.3
" Dominican Republlc 10,333 10.9
" Kenya 353 25.0°
" | Phillippines 534 43.1¢
" Tanzania (Dodoma) 401 17.8
" Uganda' - 25,0
1969 | India 15,000 16.0
M Malawi (South) 619 25.8
" Mexico (rural areas) ; 5,765 27.5
m Mexico (urban areas) |) 14.8
" Tanzanla (Coast) 630 19.3
" Tanzanla (Tabora) 551 7.3
" Tanzania {West) 393 16.5
i Windward islands
(St. Vincent) 2,490 | 25.70

Xlowa standard

b60-79% of standard weight

C3oston standard
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To Increase the .accuracy of future estimates of The_pfevalgnce_of PCM,
[+ will be necessary to agree on thetcriTeria to be used in defining severe
and moderate ééses of PCM and to standardize methods of survey, particularly
those ﬁséd in sampling. A survey should be representative of the entire coun-
+Ey in which It Is carried out, and al jowance shoﬁld be made for seasonal
variations in the disease. It is of particular impér*ance to express the
prevalencé of severe cases on a yearily baslis. The‘WHO monograph The.AAAeAA—
ment of the Nutrnitional Status of the Community* provides a good basis fo;
achieving somé standardization of methods of survey.

As country-wide surveys are expensive and time-consuming, [t may be
that in some countries of high prevalence consideration might be given to
making both kwashiorkor and nufriflonal.maéasmus néfifiable diseases. Notifi-
céfion would not only serve to provide better statistics but - inf?nifely:more
Ihporfanf ~ I+ would also enable other children at risk within an affiic?éd

family to be identifled and glven Immediate help.

THE INTERACTION OF MALNUTRITION AND INFECTION

The malnutrition of children, so amply and alarmingly i!lustrated by
the foregoiné data, cannot be treated In iéolaflon. There Is a close and
pernicious cénnexion befweeh disease and malnutrition. Malnutrition almost
invariably lowers resistance to infection, and infectious diseases exaggerate
the effects of mafnutrition. |In 1965 a WHO Expert Committee on Nutrition and

Infection concluded that:

The amount of evidence that has accumulated on the occurrence: .

of synergism between nutrition and infection is impressivc,

*Jeltiffe, D.B. (1966) The assessment of the nutritional status of the
.:”? Geneva (World Heazz@fonganiza¢ian: Monognraph Sendes, No. 53).
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The Committee believes that It deserves more widespread recognltlon,. .
particularly in relation to the effects of malnutrition on the morbi-
dlty and mortality attributed to infectious diseases in populations

of developing countries and the frequency with which these diseases
are a major contributory cause of clinfcal malnutrition in such
populations,*

In 1968 the WHO Monograph Tnteractions of Nutrition and Infection con-
sidered this relaffonship in great detail,**

What cannot be emphas!zed too often Is the urgent need for a combined -
approach to the probiems of malnutrition and infectious disease In young chil=
dren. For example, the beneficial effects of low-cost weaning foods will be.
largely wasted 1f they are not combined with simultaneous action to control
infectious diseases, both by immunization and improved sanitation. . in the
same way the rehydration of young children suffering from diarrhoea will be
of lasting benefit only if the individual cases are followed up with rehabi-
Ittation and with nutritional education of the parents. Simultaneous opera-
tions In the fields of nutrition and medical care can have much more impact

on child health in developing countries than independent operations.

TRENDS AND SUGGESTIONS FOR THE FUTURE

From the nutritional point of view, developing countries may be div!déd
into two groups.

Flrsf; there are the countries In which infant and child mortality

rates are éfill'véry high ~ say ISO—ZOO per |,000 live births for infants énd

“Wed HEth Ong. techn. Rep. Sen., 1965, No. 314, 22,
¥*¥senimshaw, N.S., Taylorn, C.E. & Gordon, J.E. [1968) Interactions of nutrnition

and Lnfection, Geneva (Wonld Health Onganization: Monoghaph Series, No, 57).
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more than 30 per {,000 for children aged 1-4 years. |In these countrlies mor-
tallty In young chlldren caused directly or indlrectiy by malnutrition remains
extremely high. Where malnutrition can stiill be measured in ferms of mor-
tality, there Is a clear case for an urgent attack on the problem of under-
nourlshment and on the closely related problem of infectious diseases. It is
expected that, in these countries, general public heatlh measures will sub-
5+an+iai|y reduce this appalling mortality within the next few years.

Secondly, there are the countrles In which child mortallity rates have
fallen dramatically in recent years ~ say fo 50-70 deaths per 1,000 lve
birfhs‘fgr infants and 5-10 per 1,000 for children aged I-4 yéars;' iﬁ +hesél
countries mortality due to malnutrition Is now relatively low, and it 15 no
fonger possible to measure malnutrition In terms of mortality. Neverfhelesé,
malnutrition continues to be a serious indirect cause of both mortality and
morbidity.

_ The decline in mortality in the second class of developing countries
has been much more rapld than in the advanced countries. The reason suggested
for this difference is that In developing countries the reduction in morta-
}i+y has probably largely depended on specific health measures, whereas in The
advanced countries 1t is probably more directly related to the raising of
{iving standards. This is an important disflﬁcflon that deserves further
study. It seems that recent public health mcasures in this class of develop-
ing country - particularly the use of new drugs and better general medical
care - have enabled many children to survive who not so long age would have
died, | o

But thelr mere survival is not enough. With no imprbvemenf In thelr
standard of living and nutrition, they frequently succumb to infection, with

repeated relapses, and they continue to suffer fong periods of undernourishment.
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It is very unfortunate that, while the gap In mortality rates between the de-
veloping countries and the advanced countries is closing, the same cannot be
sald of the gap in living standards. It wlil be extremely difficult to make
further reductions In mortality rates in these countries without signifi-
cantly raising s+andardsrof living, including nutrition.

In these countries a large proportion of the population eke out an
existence in which extreme poverty, poor dwellings, and lack of education are
the norm -~ it Is a depressed life both psychologically and socially, aptly
described as exhiblting the "social deprivation syndrome”.* Although the re-
duction of mortality in these countries has been a notable accomp!ishment, it
is difficult to feel great optimism about future advances in the reduction of
malnutrition. It may be that In passing from an era of high child mortality
these countries will be faced with an era blighted by increasing numbers of
children who are socially handicapped with chronic disability.

One social probiem which may be linked to this dilemma 1s the frighten-
Ing number of drop-outs and repeaters in the prlmafy schools of developing
countries. Because progress on social development is clearly reiated to
standards of education, this {s a matter of great concern. For example, .in
Latin America only 26.5% of the children who start primary education complete
the sixth grade: in iIndia the average retention rate for 1955-59 was only
32.4%, in the Philippines it was 37%, and in Pakistan It was only 16%.

But it is In the first grade that the drop-outs are most tragically
significant. in Pakistan in 1959 only one-third of the eligible children

enrolled In primary schools, and of these 60% had dropped out by the end of

*Ramos Galvan, R. (1966) Gac. med. Mex., 96, 929
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the first year. The drop-out rate during the first year in Central America
In 1961 was also 60%, and in Mexico in 1966 it was even higher - 67%. 1t is
apparently in the rural areas that the problem is most serious.

It has been estimated that in Latin America some three million children
(about 30-40%) repeat their first year at primary schbol. In India the figure
Is estimated at 40-50%. In a country of Central America during 1950-63 more
+han 80% of children who had enrolled in primary schools were concentrated
in the first three grades. |

Many factors have been suggested to account for this unhappy state of
affairs, The education system itself must take some of the blame ~ too few
schools, inadequate buildings, poor teaching, and so on. The parents, too,
cannot escape responsibility; up to the age of nine chltdren do not have
much economic value, but after that age they are often taken away from school
by their parents and sent to work. In India it has been estimated that 65%
of children drop out for this reason. The importance of these factors is
fairly obvious, but little attention has been given to the state of the chll-
dren themselves. |t may well be that one of the most Important reasons for
failure in primary schools Is a background of long periods of infectious di-
sease and severe malnutrition., In many developing countries, a large propor-
tion of seven-year-old children starting their primary education are physi-
cally retarded by two or three years. The psychological development and
learning capacity of such children are also probably lower than that of normal
seven-year-old children.

This aspect of the problem requires urgent research. Current studles
in Chite, Guatemala, India, and Mexlco are attempting to relate mental dévelop—
ment to standards of nutrition. These studies may explalin the failure of so

many'children to complete even thelir primary education.
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Objectives and Activities in the Control of Protein-Calonde

Levels of prevention

Objectives

Activitles

1. GENERAL

To raise standards of
living, to develop
food policy and agri+
culture, and to im-
prove fundamental
education and envi-
ronmental sanitation

Development and implementation of
plans for improving the socio-
economic level of the less privi-
ledged groups of the population

11, SPECIFIC

Health promotion

To maintain good
nutritional status

. Protection of nutriticnal status

of pregnant and lactating women
{health education, supplementary
foods, etc.) '

Periodic surveiliance of popula-
tion at risk

Promotion of breast-feeding

4, Development of low-cost weaning

foods and of measures to improve
faml iy diet .

Development of nutritlion education
in co-operation with agricultural
extension services, schools, etc.

Health protec-
tion

To reduce the preva-
lence of infectious
diseases

Expansion of Immunization
programmes '

. Promotion of hygienic preparation

of food and personal hygiene

Provision of domestic utensils
suitabie for infant feeding

Treatment and
rehabilitation

To minimize the
effects of infec-
tious diseases

intensification of simple pro-
grammes for early rehydration of
children with diarrhoea

{ntensification of food distribu-
tion programmes in times of
epidemics

De-worming of heavily infested
children

To achieve the early
and complete nutri-
tional rehabilita-
tion of malnourished
children

12,

3.

Hospitalization of serious cases

Ambulatory treatment of moderate
cases

reatment +hfough nutrition reha-
bilitation programmes




158

POSSIBLE LINES OF ACTION
_ The action suggested to combat protein-calorie malnutrition in develop-
Ing counfrfes Is summarized in Table 6.

Among.fhe general measures of primary prevention that may be considered,
ad{fncrease of food produéTion is of paramount Impor%ance. Environmental
sanitation deserves ﬁigh priority, and health education of the public is a key
activity at both national and community Ieveis..

Specific and Immedia+e action can and should be undertaken fn several
directions. Optimal maternal diet during pregnancy, prolonged breastfeading,
progressive weaning with appropriate foods, and educatfon of mothers on infant-
feedlng practices are the basis of good nufri+i§hal status In children,

The prevalence of Infectious diseases can be reduced by immunization,
.by'affenfion to the handling of foods eaten in the home, and by personal
hygtene.“ The effects of diarrhoeé can be minimized by appropriate feeding,
eérly treatment, and oral rehydration. 1t is stil| essential to provide faci=
lities for the early and complete nutritional rehabilitation of malnourished '
.children.

For obvious reasons, the highest priority mu§+ be given to preventive
measures. 1f a good nutritional status is maintained In the first years of
Iffe, successive attacks of most infectlous diseases of moderate virulence
will probabty produce no more than mild effects. When infections are reduced
anajfheir effects minimized, there will be less damage'done to nutritional
status and less need for rehabilitation.

In practice, all the above measures have necessarlly to be consldered
Qjmulféneously, since at a given moment in a community there may be found

children who require prompt action at different leveis of prevention,
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treatment and rehabillitation. The final and permanent answer to the probliem
will rest in ralsing the standard of living of the population through soctlal
and economi¢ development. It is doubtful, howaever, whether such development
will be fully successful without taking into account the need for the

nutritional Improvement of the present generation,
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YOUR QUESTION ANSWERED*

Q.. What vitamin and minenal supplements are advisable as routine prophy-
Lactic supplements fon young children in the tropics?

A. The selection of routine vitamin and mineral supplements for use at
young child ciinlcs in all parts of the world can be made logically only in
relation to known nutrient requirements in early childhood, to biological
and dletary sources of nutrients, and to evidence of locally important defi-
ciences.

It Is usually assumed that nutrient needs In early childhood do not
vary very much in different climatic areas of the world, apart from calories
and vitamin D (which is obtainable by irradiation of the skin by sunshine),
it may be that future work will show that different communities of man have
become adapted to too 'great' or too flitt{e' habitual intakes of certain
nutrients. At the moment and for practical purposes nutrient needs, and
hence recommended dietary allowances (RDA), can be considered universal, and
one of the up-to-date tables of RDA used as a basis for planning.

First yean of Life

Vitemin and mineral supplements will mostly be considered for young
chlidren in the first year of life, and yet it is particularly difficult fo
assess the cumuiative nutrients available to the infant at this stage, as
these will be from four sources: foetal stores, mother's milk, other food,
and ultra-violet light. |t may be noted that the first two of these are
functions of the rmotherf's diet and stores. Also, the assessment of food
consumption, Including the diet's vitamin and mineral content of the diet,
Is itself a notoriously difficult matter in the graduaily changing and
fluctuating diet of the older infant,

A major consideration must always be the known main vitamin and miner-
al deficlency syndromes seen in hospitals, in health centres, and (if possible}
thelr prevalence in the communlty itself, fogether with age incidence and
detaiis of local aetiology. Plainly, it is preferable to plan a public health
programme of vitamin and/or mineral supplementation which is based on reliable
survey data concerning actual consumption of food (in pregnancy, lactation,
and Infancy); local food habits, customs and restrictions; the range of avall-
able foods; Indigenous methods of preparation; together with information on
the prevalence of defictency discases (as judged clinically and by appropriate
tests, including, for example, examination of the bloed).

This answen by D.B. Jelliffe, Director, CFNI, appeared in Tropical Docton,
vol. 1, no, 2, Apnil 1971, p. 82, and is neprinted with permission. Tropical
Doctor 48 a new quarnterly fournal which we 4ind interesting and realistic.
The subseription 48 3 on U.S.38&, and the address of the Editor is, Inferna-
tional Relations Office, Royal Society of Medicine, Chandos House, 2 Queen
Anne Street, London WIM oBR.
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Sometimes some (or all) of this information may be available or obtaln-

able; more offen, it may not. In these circumstances the tropical doctor,. to-
. gether with his staff, may be able to ascertain some of the facts; even if the
data are approximate and qualitative they can be very valuable, both as a
rational guide to the scientific application of knowledge in the particular
circumstances and as a stimulus fo thinking and to understanding the need for
"field research'. 1t can also save the unnecessary waste of large amounts of
money . :

Feeding the young baby

A basic consideration will be the method of feeding the young baby.
Traditionally, this will be undertaken by breast-feeding. |f the pregnant
and factating mother is well fed on locally available foods (especially vege-
table proteins in 'multimixes'), usually no vitamin or mineral supplements
(or any food other than moTher's mitk) will be required in the first six
months of |ife; in fact, they are often contraindicated in view of high risk

‘of introducing alimentary Infection and diarrhoea. ('Multimixes' consist of
the local staple plus one or more of the following: a legume, dark green
leafy vegetable, and animal protein). )

In babies in tropical regions artificial feeding is highly hazardous,
largely because of the interrelated dangers of marasmus and of diarrhcea.
in addition, formulas of cow's milk (whether bolled or processed) lack vita-
min C, and +his needs to be added from about six weeks of age in the form of
Locally appropriate fruit julce (which may be orange, but can be guava, mango,
or various forms of citrus}, or in the form of actual ascorbic acid tablets,
which may be cheaper and will much less likely be contaminated with bacteria.

- An additional risk with artificial feeding is the danger of severe eye
damage (keratomalacia) from avitaminosis A 1f any form of unfortified skimmed
milk preparation is used,

A po&cy gor supplements

in essence, a policy needs to be worked out with regard to the Issue
of vitamin and/or mineral supplemenfs in chlld health services in the parti-
cular region. There may be no need for any such supplementation: this was
the case for thousands of years, and one would guess that full-term breast-
fed babies of well-nourished mothars in sunny Australia, correctly weaned
on to a mixed dlet, realily requlre no supplements, Including cod-liver oll (or
other source of vitamin D) or ascorblic acid. However, even here certain 'at-
risk' children exist - for example, fwins and premature babies, who are born
with deficient stores.

The ftradition of issuing vitamin D preparations (usually cod~ or other
fish-liver oil) and vitamin C (most often as orange juice) developed In health
services in the relatively sunless northern temperate-zone countries of Europe
and North America some decades back, when rickets was a widespread problem and
Infantile scurvy a risk in bottle-fed babies. The spread of western-derived
child health services to the fTropics ftended to transport whole procedures,
rather than to the adaptation of universal scientific principles. Too often,
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for example, the routine use of cod-liver oll and orangé juice became dogma,
"with little consideration for need. So much so that 11 has now become diffl-
cult to change in areas where these items are quite unnecessary, and distract
from real wants. .

Ancther pressure that should be appreciated, avoided, and combated, is
that of drug houses to promote seemingly 'low-cost! but actually expensive
and unnecessary multivitamin drops. They are never required, and are a po-
tent cause of 'budget-drain' and of unscientific pubiic health measures based
on imprecise logic.

A range of vitamin and/or mineral supplements may, then, be needed In
one ecology and another. In areas where infantile beriberi is a problem
thiamine may be given as a supplement in early infancy, either to the baby or
preferably to the lactating mother. .In fropical regions where children are
not likely to be sufficiently exposed to sunlight (e.g. in shanty towns or
because of various cultural practices) vitamin D may definitely be Indicated.
In many countries avitaminosis A is a major scourge, and mus{ be prevented
by appropriate supplemen?a?ion. As in the temperate zone, bo++|e-fed
bables should always be given ascorbic acid.

As a recent example of the need for local adaptation, a study in the
West Indian island of Barbados in 1969 showed that cod~liver oil was the main
supplement issued, although rickets or vitamin A deficiency was virtually
non-existent, At the same time, deficiencies of iron and folic acld were
common in young children. The logical supplement in these circumstances was
a cheap iron-folic-acid mixture, :

The main approach to supplyling the vitamin and mineral needs of young
chitdren is by feeding pregnant and tacTaflng women, and by ensuring the
. introduction of as wide a diet as possible in the second six months of llfe.
In a sense, the use of vitamin and mineral supplements reflects a failure -
culturat, economic, or ecological - in infant feeding. Nutrients should come
in foods, both naturally and commercially enriched, not in bottles or medlca-
ments; |f they are needed Iin certain places it is bes? to think out which are
requrred why, when, for how long, and in what economical form.
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FOOD HABITS OF INFANTS AND PRESCHOOL CHILDREN IN SURINAM*

by
W.A. van Staveren, V.A.H., Tiggelman-Krugien, M.D.,

B. Fernden, Ch. J. Maggillaviy and G. Dubodis
Central Institute fon Nutretion and Food Research TNO,
Zeist, The Netherlands, and
Mindistny of Agricultune, Animal Husbandry and Fishendes,
. , Paramanibo, Surinam :

Surinam Is a ftropical country of nearly 58,000 square miles, situated
on the northeast coast of South America, between Guyana and French Guiana,
The greater part of the population of 350,000 lives In a narrow strip along
the coast, with only a small group of "Amerindians" and Bushnegroes living in
the Interior., " The population Is heterogeneous, the majority (44 per cent)
orlginating from Africa (Creoles, including Bushnegroes) and from Asia
(Hindustani Indians, 35 per cent; Javanese, |5 per cent; and a smaller per-
centage of Chinese). Amerindians comprise only 2 per cent of the population,
and there 1s a small group of Europeans (| per cent) . !

. The tnfant mortality rate is estimated at approximately 30 per },000
live births among the Creoles and Hindustani and at 50 to 60 per 1,000 live
births among the Javanese and other ethnic groups. Table 1 shows some com-
parative figures.z The mortality rate for preschool children one 1o four
years of age is approximately 3 to 4 per 1,000 poputation; that for school

children, five to fourteen years old, about | per 1,000 populaﬂon.3

*Copynight to Jouwwal of The American Dietetic Association. This articke was
published in the Februany 1971 issue, Vol. 58, pp. 127-132, and is neproduced

by kind permission of the Editor and Drn. van Staveren.
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Tabfe 1: Ingant Mortality Rates in Four Countries

Country Infant Mortality Year
Rate

United States 22,1 1967

Jamaica 35.4 1966

British Guiana 41.3 I966

The Netherlands 14.7 1966

SURVEY METHODS
tn 1967, a team of home economists surveyed mothers regarding the food

habits of their preschool children from Thé time of birth up to the age of
two years, Thelsurvey covered six districts in Surinam, five in the coastal
region and 6ne ~ the Brokopondo District - in the interior. The capltal,
Paramaribo, waé not included,

| Families were selected at random by including every tenth dwelling unit,
i f Thé inhébifanfs proved fto be a family without infants or preschool chllidren,
or if the mother was a regular attendant at health information meetings, the
house was not inctuded and the dwelling unit next to i+ was substituted. The
data supplied were reported on the questionnaire shown on page |69. Accu-
rately compieted forms were received from 192 families, classified as follows:
Hindustani, 87; Javéneée, 50;.Creoles, 43; and Bushnegroes in the Brokopondo
Diéfrfc*, 22. In Brokopondo,‘fhe survey team operated in villages newly built
for people Trangmrgréfed from an area now transformed Into a lake by a dam.
At The time of +he survey, these villages were still suppl|ed wifh food parceis
consisfing of corn meal, wheaT flour, miltk powder, raisins, pulses and dried

fish - which, of course, influenced their food consumption.
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The survey concerned food of infants up to two years of age, In most
cases the youngest chlid'lﬁ families where the wage-earner was an agricul-
tural worker, The families, relatives, and foster-children were classified
according to the number of persons (Table 2). Although no information is

available, approximately one-fourth of the families were involved.

Table 2: Size of Families Swrveyed, Grouped According Lo Ethnic Onigin

Bushnegro~

Brokopondo
Slze of Family Hindustani |Javanese |Crecle |District Total
Small (up to 5 persons) |2 15 2 I 40
Medium (6 to 8 persons} 24 12 8 I 55
Large (9 or more persons) 17 |2 14 43
Unknown 34 | 19 54
Total ' 87 40 43 22 192

DIETETIC PATTERN
Bneaét;FeedLng
Generalty speaking, the breast-feeding period Is long in Surinam, coh-

pared with Western ideas. Only a minor percentage of the infants are not
breast fed, due to special circumstances. In all ethnic gfoups, the majorlty
. of women terminate breast-feeding between the age of nine months and one year,
‘although some continue until the child Is two years old, or even four, accord-
ing to the arrival of the next baby. Working mothers replace some breast-
feeding by bottie-feeding after a comparativeiy short perlod (six weeks to
~ thres months),
The first additional food may consist of several kinds of porridge,

fruit juice or soft fruits, soft rice often mixed with soft vegetables, or
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enriched infant biscuits,* The mother does not always reallize that during
the period of growth and development, +the preschodi child has high nutrition-

al requirements.

Number of Meals
Three or more meals are customarily supplied per day fo a preschool
chitd of two years of age. Only some 8 per cent eat less, and in such cases,
the mother often stated that between-meal "sweets" are given in the form of
several types of fruits, baked cassava, biscuits, or bread of cassava.
Before‘fhis second year, the infant shares the meals prepared for the
adu}fs in nearly +hree-quar+er§ of the fami!fés. Where meat and fish are

mixed In tow quantities with vegetables and rice, the infant's Intake may be

deficient in protein.

Food Taboos
Food taboos, called treef In the native language, were often reported
(Table 3). This word is based on the Hebrew tfereefa, meaning forbidden

food.? In most cases, it is a ban for life on eating a specified food

{mainly meat or fish).

Tabfe 3: Practice of “trneed”

Total
Practice Hindustani |Javanese | Creole [Bushnegroes | Number |Per Cent
No treef 56 40 30 7 133 - 70
Theef 10 0 I3 15 38 | 20
Unknown 21 0 0 0 2| 10
‘Compoéixion“pén eniched béscuit {16 gm.): protein, 1.6 gm.; gat, 1.1 gm.;

. vitamin A, 800 1.U.; vitamin P3, 150 1.U.; uvitamin E, 0.24 mg.; Zthiamin, 0.05 mg.;
riboglavin, 0.05 mg.; and wiacin, 0.4 mg. ' B -
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Taboos are said to be based on the assumption that a specified food
causes leprosy. The stringent food rules adhered fo by the Jewish masters on
the early estates and the fact that there was no leprosy among them would
have been considered by the slaves to be interconnected, which could explain
why thelr descendants sometimes observe food taboos ldentical to the Jewish
food rules. A different concept of treef is that It should be interpreted
as a sacrifice for life in order to placate evil spirits. Breach of treeq
would, in that case, be punishable by leprosy.

In éfher groups (both Creoles and Hindustani), treef involves a con-
cept analagous to allergy. People think they fall ill when they consume a
specified food item, wlthout thinking of leprosy.

Sometimos treef implies an order to perform or omit special acts when
consuming food. An individual, family, or a compiete tribe may be subject to
a particular treef. An incident in the family, a dream-reading, or tradition
(through the paternal line) can be the motive for following a treeq.

All of these aspects about food taboos may affect the preparation of
food given to preschool children. |

In most cases, the food to which treef is applicable was not menf!dned.
If I+ was reported, it appeared that treef mainly applies to porkﬁand fish

without scales.

"Consumption and Price of Individual Foods

Protein-nich foods.

In Table 4, the protein content, current market price, and‘biologic
value of various products are compared (5-7). It appeared o be important
for health education teams *o know which inexpensive, pfofefn—rich foods were

available, because of the large percentage of poverTyésTricken in the
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population. No exact figures of income could be obtained.

Table 4: Protein content, price (in U.S. value), and blologic value of
various protedin pwducts in Surinam - . g

Price
H N *
Food Protein Food | Protein Blotogic Value
gm. /100 | §/100 | ¢/am.
gm. am.

Mi Tk

Non-fat dry** 36 * 72

Cow's L 3.3 2 0.5 20

Skim 3.3 0.5 0.2 90
Ready-to-eat baby food 21 21 1.0 ?
Fish

Fresh i8 2-10 0.1-0.6 ' 72

Dried : 81.8 8 0.1 ?
Beetf : . ‘

Fresh 18 i4 0.8 76

Sal ted | 24.5 r 0.4 ?
Poultry 20 19 0.6 ?
Eggs 13 (N 0.8 : 96
Pulses, dried : 20 3 0.2 35-60

*From reference. /

**Supplied free of charge

Fish, being abundant in Surinam®? is rather inexpensive; therefore,
but unfortunately, people do not appreciate that provided it is welil boned,
it is excellent food for preschool children. It is occasionally given tfo
children from the age of six months. Of the Bushnegro mothers, 26 per cent
fed their two-year-olds this protein-rich food, whereas only 12 per cent of

the other mothers questioned did so.
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QUESTIONNAIRE
Baslc Data

Ethnice group
Number of members in the family
Have you at any time had food information?

Food for the Prescheol Child

In order to make up a good and cheap diet for preschool children, we
should 1ike to know what is usually given to preschool children in your
district. Hence, we kindly request you to answer the following questions
in this form: o

1. How long is a child breast=fed?
2, When does the weaning period start?

3. How many meals a day are given to a preschool child of about 2 years of
aget

4, After how many years (months) is the infant sharing the food prepared
for the adults?

5. Is your child subject to a treef?

6. Are the foellowing food products occasionally or regularly givén to the
preschool child? If so, after how many months is this procedure started?

Not Used Used - After how
Food item used occasionally regularly many months?

Baby food, e.g.,
porridge of:
Corn flour
Rice meal
Cocorie (meal of

. . cassava)

Meal of bananas
Cow's milk
Milk powder

Qrange juice or
grapefruit juice

Other fruits
Ripe bananas

Soft rice
Soft vegetables
Pulses, sieved
Starchy tubers and
roots (mashed)
Coco yam
Cassava
Potatoes
Yam
Sweet potatoes
Bread
Enriched infant
biscuits
Bread of cassava
Boiled egg
Fish
Fresh
Dried
Meat (minced)
Other food products
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Pulses, being another inexpensive protein source, are regularly eaten.
Mixed with rice, this is a favorite dish in Surinam. Intake of protein
amounts To about 10 gm. per meal. The Hindustani consume the largest quan-
+1ty of pulses {(rice with split peas [Pisum sativum]); In 37 per cent of the
families, this food is given to infants of twelve months and older. Next
come the bushnegroes (39 per cent) in the Brokopondo District who received
pulses in thelr food parcels.

Eggs, meat, and poultry are seldom eaten, i.e., less than once a week,
They are rather expensive and, except for those who keep chickens or cows,
are rarely obtainable. This also holds for cow's milk and miik powder.'o'Il

Cow's mf!k is consumed. Greatest use of cow's milk was reported by
the Hindustani, who often own cows, and by the Creoles. Sixty-three per cent
of the children nine months and older in both groups were reported to receive
milk regularly. However, the Crecles consider milk as only baby food, and
after the second year, porridge is served, wlith a resultant |ower 33 per cent
continuing to receive milk., Since the coastal region is suitable for animal
husbandry, It Is good that the value of milk Is appreciated there. However,
the health Information centers could draw special attention to the risks of
not bolling milk and allowing it to simmer at half-hot temperatures. The
Mi Ik Board has already introduced a substantial improvement in towns by sell-
ing pasteurized and sterilized milk, and it is hoped that the practice can
spread,

In view of the short keeping quality of fresh milk, nonfat dry milk is
a better product, provided safe water is used to prepare it. Consumption of
milk powder is only of importance among the Bushnegroes In Brokopondo, where

1+ is included in the food parcels. Eight per cent of the babies there
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consume 1t occasionally, 19 per cent regularly. No more than 20 per cent of
the other groups use milk powder regularly. It is additionally supplied at
health cenfefs, clinics, and schools. . People had to be taught how to use
this food item, Complaints that an overuse of milk powder would cause
diarrhea is probably due to a wrong diluting process or lactose intolerance.
Sometimes milk powder is eveﬁ used as sandwich spread.

The reported frequent consumption of ready-made baby focd is qufte
remarkable, for 1t Is expensive., The pracffce is probably a resutt of wide
spread publicity, causing many women to think it a most valuable product.

It may well be that this food Is bought as a status symbol. Furthermore, i+
is conslidered as a kind of porridge and not as milk powder. Fifty per cent
ot the Bushnegro-mothers give their babies between six and nine months ready-
made baby food. |t is an important task for the health Information services
to drew attention to the fact that there are other and less expensive pro-
ducts which are just as nutritionally valuable. |

Fish, pulses, and skim milk are the cheapest sources of protein, as

became apparent during the surveys of 1959 and 1962, 1!,12

VSIapﬂe Foods .

In Table 5, bread, rice, tubers, and bananas are listed to compare the
pro};fﬁ and thiamin content’’!? and the price. As can be seen, ricé Is
"bheaﬁ"; thle cassava and sweet potatoes are reléTiver expensive. Rice
flour, as wetl as catmeal, is often used to prepare porridge, buTVThe latter
must be imported and costs twice as.much as ordinary rice. Comparatively,
meal of bananas and plantains is very expensive.

From the age of nine months, rice Is given regularly to only 60 per

cent of the Hindustani infants, 55 per cent of the Javanese, 50 per cent of
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the Crecle, arid 80 per cent '¢f the Bushnegroes:

Table 5 Companison of price (in U.S. value), thiamin, and pfw.tun content
-0f 84x sXarchy products eaten in Surinam

Foodh Energy Value Frotein Thiamin Price
calories/ gm./100 mg. /100 ¢/100
100 gm. gm. gm. gm.
Rice 360 7.2 . 0.08% 2
Bread 230-300 8-9 0.10 3
Cassava 140 1.0 0.05 2
Coco yam 90 - 2.3 0.13 4
Sweet potatoes e . 1.3 0.t 2
Potatoes 75 2.0 0.08 2
Ripe bananas 120 1.0 0.06 3
Rice flour 365 ' 7.2 0.08 3
Oatmeal 330 14.2 0.60 4
Meal of bananas
or plantains 335 1.8 0.09 10
Cocorie (meal " -
of cassava} 320 b.7 0.08
Corn flour 390 7.8 0.14
Maizena N 340 - 0.3 - \ 6

*Much is lost in rinsing H4

Bread consumption is ra?her hlgh for a rice-growing country; at The
age of Twe!ve monThs, 38 per cent of the Hindusfani and Creole chlidren eaf
bread reguiarly ”
| Starchy Tubers and edible roofs are consumed by alf groups. Among the
Bushnegroes 75 per cenf of the |nfan?s of nlne monfhs and older are eaTing
these foods. For the HlndusTanl this percenfage amounTs To nearly 40 per
cent for preschool chtldren of fifteen monfhs whereas only a l|++§e over {0

' per cent of the Creole preschool children are regularly given tubers,
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Rice flour and meal of bananas are fed to children at a‘very early ége.
Already at the age of six months, nearly 40 per cent of the Hindustan! infants
recelve dishes prepared with rice flour; the same applies to 50 per cent of.
the Javanese seven month~olds. Seventy-five per cent of the Bushnegro infants
are given rice flour at the age of eight months. The Crecles prefer banana
or cassava flour. Already at a very early age, 30 per cent of the three-
month-olds and over 60 per cent of the seven-month-olds are fed these expen-
sive products, because they are considered to be very good. It is quite a

probtem to change this idea.

Vegetables and Fnuétér

Accérdlng to the survey, vegetable consumption seems to be generaf.
After one year, more than half of the mothers in all ethnic groups regularly
give thelr babies vegetables. Pumpkin and tanja leaves (local name tajerblad
[Xanthosoma sagittifolium]) in particular are fed as soft vegetables. In
addition, bitter greeﬁs (tocal name bitawiwind [Cestrum Latifolium]), swamp
cabbage (local name dagobﬂad [Ipomoea reptans] with the Javanese), and ama-
ranth (local name kfarcen [Amaranthus caudatus]) are given. All these species
are rich in ascorbic acld and carotene (provitamin A).

Vegefable consumption among the Bushnegro infants ssems to be very
high. Eighty per cent of the babies eight months old are said to eat vege-
tables., It would seem useful to check this statement by means‘of the serum
carotenoids.

Surinam has a wealth of fruits. .Generally speaking they are consumed
by both adults and children., When a baby is six months old, some mothers
give It a spoonful of orange juice as addifional food, according to the

survey.  Ripe bénanaé or other fruits are fed at a later stage; mangoes and



174

papayas are particularly suitable because they contain much carotene as well

as ascorbic acid,

Fats and 0488, Sugar
Consumption of fats and ofls and sugar.was not checked, because it Is

known that they are always used to prepare meals.

SUMMARY

In Surinam, breast-feeding is continued for a relatively long perlod,
generally as long as nine to twelve months, sometimes up to two years.

Protein-rich foods are fed to Infants and preschoo! children up to two
years of age, but not as regularly as desirable. Puises, in particular, are
used by the Hindustanl. Milk consumption by Creole preschool chitdren rapidly
d[hﬁnishes after one year of age, whereas this preduct is stilt given regu-
larly to the Hindustanl children, The Javanese feed their preschool children
milk”much less frequently. Flish is only fed occasionally; greater éonsqmpflon
could well be promoted. Milk, eggs, and meat are relatively expensive protein-
rich foods. 7 | |

Consumption of expensive, ready-to-eat baby food.is widé.spread.

Soft vegetables, fruits, and fruit Juices are‘regularly giveﬁ by many
mothers after the child's first year. When providing Iﬁformaflon on feeding
preschool children, attention might be drawn to the fmporTanée of early use of
these products. |

Rice is the most important staple food in the coastal region and is
cheaper_fhan bread. Rice-flour Is comparatively expenséve, as is meal of

bananas.

NOTE: The authons wish 1o acknowledge the work of the following home economists
in cawying out the surwey: G.A. Coronel, L. Dhin-Mahangoe, H.V. Helatone née
Buwwet, L. Huisden-Emanuels, G.B. lLie A Ling-Emanuelson, Y.J. Rack-Meger, C.M.
Rellum, C. Sannochman-Sandnieman, M.1. Starke, and P.M. Starke née Franken.
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GENERAL NUTRITION NEWS AND OPINION

FLUORIDE IN DROPS
Editorial, Lancet, Februany 27, 1971, v. I, p. 440

Fluoridation of the water-supply remains the most effective public-
health measure-available to urban communities for reducing the prevalence of
dental decay. Yet resistance to such a measure Is widespread throughout the
world and other means of providing fluoride for children have been sought.
One method advocated for the past few years in the United States has been a
vitamin solution containing fluoride.'»4 A double-blind sfudy3 has been
completed in Sweden and It confirms the efficacy of such preparations. Up
to 6 years of age the mean number of decayed teeth was about 50% lower in
the fluoride group. The children were given, from birth, a solution of vita-
mins A and D containing sodium fluoride corresponding to 0.5 mg, of fluoride
for every |0 drops of solution. Dr, Hamberg recommends the use of fluoride
drops in areas where the public water-supply contains less than 0.6 p.p.m. of
fluoride.. The results achleved are comparable to those obtained in children
of similar age in this country where fluoride has been supplled In drinking
water.4 Owing fto the very siow adoption of fiuoridation by British local
authorities and the problem of rural communities wlthout a piped water-supply,
the possibility of giving a vitamin-fluoride preparation to young children at
child-welfare centres in low-fluoride areas should obviously be considered.
The announcement? by the Secretary of State for Social Services that welfare
orange juice is to be replaced by a new preparation contalning vitamins A, D,
and C in the form of drops suggests that such a further change may be envi-
saged.

LESS ﬂEVELOﬁED COUNTRIES AGRICULTURAL PRODUCTION INCREASED:
POPULATION GROWTH FORESTALLS PROGRESS IN TWQ REGIONS
From USDA/AID News Digest, March-April 1971

Recent Economic Research Service figures show a continuing sharp In-
crease in less developed countries farm production; per capita production

Thennon; D.K., Stookey, G.K., Muhler, 3.C. J. Dent. Chitd. 1967, 34, 439
hangokis, F.J., Macautey, J., Freshman, E. Am. J. Dis. Child. 1967, 113, 670
swmng, L. Lancet, 1971, 4, 441

*Feuonidation Studies in the United Kingdom and the Resuts Achieved Agten
Eleven Yeans. Rep. publ. HLth med. Subj., Lond. 1969, no. 112

SLancat, 1970, 44, 1368
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improved modestiy reftecting stili{ raplid population growth (see accompanying
chart). Per capita production continued to increase in Scuth Asia (new wheats
and rices in India and Pakistan are partly responsible) while East Asla
suffered a small downturn in 1970. Production per person in Latin America
remained steady and low while Africa experienced a sharp decline.

PHOSPHATES: A PROMISING AGENT FOR USE IN THE CONTROL OF DENTAL CARIES
by Robeat S. Hawtis, School of Dentistry, University of Minnesola, 4in
Nutrition News, Februany 1971, Vol. 34, No. 1

Dental caries, or tooth decay, is the most common of all chronic di-
seases which afflict mankind.

Over 98 percent of the U.S. population is afflicted with dental . decay,
and the proportion is rising. Caries Is most frequent in the developed coun-
tries of the world where diets are composed mostly of refined and sweetened
foods. Though caries is less common In the developing countries, it stilt
affects 40 to 60 percent of the people in areas such as Africa and Asia.
(Sixty-one young people aged 16-20 years examined in the Barbados National
Nutrition Survey In 1969 had an average of 7.6 decayed teeth each - Editox,
'Cajanus '), :

Anticanies Agents

Because fluoridated public water supplies are not avallable to the
entire population and do not fully protect against dental caries, the need
exists for additional effective cariostatic agents to assist toward full con-
trol of caries in the U.S. population. A promising candidate is phosphates.

Phosphates appear not only to be strongly cariostatic, but also are
able to fulfitl the technical prerequisites for use In large population
groups.

Scientists first observed that laboratory animals develop tooth decay
when fed diets that are nutritionally deficient in phosphates nearly 40 years
ago. This observation was not considered relevant to tooth decay in human
beings because the diets of man are seldom deficlent In phosphates. Carles
usually develops in humans despite adequate phosphates in the. diet because
phosphates in foods are organically bound.

Effects of High Phosphate Intake

In 1950, Nizel and Harris began a series of studies that led fo the
identification of phosphates as anticaries agents. Upon feeding twice as
much Tnorganic phosphate as was needed for good nutrition, they discovered
that caries can be controlled in animals. :
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Since then, more than |50 scientific papers have recorded results of
animal feeding trials conducted with at least 40 different phosphate com-
pounds. All Inorganic and organic phosphates tested significantly reduced
caries development when added to caries-producing diets desplte differences
In laboratories, species and strains of animals, diets and the caries-scoring
technliques used,

Significant Observations

In these animal studies, phosphates were most effective when fed to
the young during tooth eruption., Caries control was lessened when phosphates
were fed elther before or some time after tooth aruption and least effective
when fed before birth ({n uters). As the amount of phosphate fed was in-
creased, severity of caries diminished; caries was essentially prevented at
high feeding levels. :

.. Phosphates which are organical iy bound to amino aclds, carbohydrate
and lipids as In foods are not free to react as anticaries agents. Phos-
phate effectiveness increased significantly when the granulated salt was ‘
imbedded In melted hard fat (mp 67°C.), cooled and pulverized before addi-
tion to the dlet. -

Though phosphates and fluorides work together synergistically, they
effect caries control in different ways. Phosphate supplements react
locally on footh surfaces as food passes through the mouth. They act to
delay the start of caries, whereas fluoride retards footh decay already

startead.

How phosphates prevent new caries from forming is not yet clear. The
process seems to ‘Involve remodeling of tooth surfaces, reaction with cario-
genic oral microorganisms and retardation of tooth maturation. Most likely,
other mechanisms are.involved as well,

Phosphate studies with animals have yielded additional significant
observations including: o

1) Present evidence indicates that cyclic sodium trimetaphosphate
is the most active of all phosphates tested.

2) Phosphates with the same cation (e.g. sodlum), but different
anlons, do not produce the same cariostatic activity. In order of
decreasing efficiency were trimeta-, hexameta-, tripoly~-, pyro- and
ortho-phosphates.

3) Phosphates of the same anion comblined with differenf cations
differ in cariostatic activity, decreasing In the foliowing order:
hydrogen, sodium, potassium, calcium, magnesium,

4) The organic phosphates Na (sodium) glycerophosphate, Na phytate,
Na sucrose phosphate are equally as active In carles prevention as
Na orthophosphate.
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<1+ is important to note that phosphoric acid, orthophosphates, pyro--
phosphates, metaphosphates and polyphosphates are '"generally recognized as
safe" food additives. :

Clinfcal vs, Animal Studies

~ How do phosphates affect human caries? The results of at least eight
clinical studies have been published. Of these, five report significant In-~
hibition of caries by phosphate feeding, two claim caries inhibition only in
newiy erupted teeth and two report no measurable arrest of tooth decay. -

Why were phosphates more effective against caries in the animal studies

- +han In those with children? This difference was to be expected since In

most of the animal studies about t fo 2 percent of the phosphate under test
was added to the entire diet. While the level of phosphate added in the cli-
nical studies was alsoc approximately | o 2 percent, the mineral was added to
onty a portion of the total diet (in such foods as biscuits, bread, breakfast
cereals, buns, cakes, flour, jam, sugar, sirups, mandioca and chewing gum).
In addition, because a rodent eats 10 to 30 times a day the oral cavities of
the test animals were frequently replenished with granular phosphates.

It is not possible to calculate accurately from these publications the
exact intakes of animals and chlldren to determine amounts fed par kilogram
body weight or per },000 Calories intake. On either basis, it is likely
that the human subjects obtained only one-tenth to one-half as much phosphate
as the animals.

The data indicate, therefore, that phosphates are effective in reducing
carles when fed In the diets of children. Because of differences in feeding
lavels and lack of sufficient information concerning food intake, it Is Im-
possible to say whether phosphates are equally as effective in humans as in
anlmals.

Most of the clinical studies have also been criticized for faults in
experimental deslgn, subject control and date analysis. [t is unfortunate
that the clinical investigators did not use sodium trimetaphosphate in their
studies, since this cyclic phosphate has been shown in animal studies to be
+he most active cariostatically and the most benign toxicologically.

There Is urgent need for another clinical study Involving: (1) larger
numbers of children of identical age, (2) feedings with larger amounts of the

 most effective phosphate, (3) during longer perlods of tlme, (4} paying spe-

clal attention to the caries developing in newly erupted teeth, (5) with
greater control of subjects to minimize variables, (6) more accurate recording
of data and (7) using improved statistical methods.

i f phosphates eventually prove as effective for humans as for animals,
the control of tooth decay may one day require only education of people to
select phosphate-fortified foods and drink fluoridated water.
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INTERNATIONAL CONFERENCE ON NUTRITION, NATION{L DEVELOPMENT AND PLANNING

. A Conference on Nutrition, National Development and Planning will be
held from October 19-21, 1971, in the Kresge Auditorium at the Massachusetts
Institute of Technology, Cambridge, Massachusetts. The Confergnce wili be :
sponsored by the U.S. National Institutes of Health and The U.S. Agency for
International Development, with The World Health Organization, Food and
Agriculture Organization, United Nations Children's Fund and Unlted Nations
Industrial Development Organization as participating agencies and will be ..
open to all interested persons. The registration fee will be U,5.$35.00,

Persons desiring further information should write to:

{nternational Conference on Nutrition,
National Development and Planning

Room t6-~318 - .. '

Department of Nutrition and Food Science

Massachusetts Institute of Technology

Cembridge, Massachusetts 02139

U.S.A.
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READER'S LETTERS

From Mx. Th. C. Pape, Head, West Indian Section, Dutch Wonld Broadeasiing
System, P.0. Box 222, Hilvernsum, Holland,

Dean Sin,

A fev days ago 1 sent you a scnipt coverdng the Lssues of 'Cafjanus’
published s0 far.

The item was also included in a broadeast beamed to Afnica, and 4t
bfw;ﬂht us the following interesiing reaction from the Rev, J. van Zealand
0§ the Catholic Mission in Tanzania: - .

"l was also given thgj 5guow-€ng good advice: Keep mole aats out .
04 your cassava pateh by §inst planting a pigeon-pea [Cajanus
Cajan) hedge. This is a shhub bearing edibfe and nuthitious
beans, but its roots are poisonous, and the mofe rat gives it a
wide benth. 1t has the same edfect on termites [before the
people build a home, they plant pigeon-peas around the sdite).
Most Leguminous pLants have poisonous hoois, bul the pigeon-pea
(mbaazi in Swahili) has the advantage of being a perennial.”

Perthaps you might Like fo print the above in one of the forthcoming
editions of your Journal, 1§ s0, it would be appreciated if you would men~
.gw:d that the Rev. van Zealand wrwote in neaction to a Radio Nederland

roadeast.

Yours sincerely

Th. C. Pape
29 Manch 1971

From Dn. Ann Ashwonth, Tropical Metabofism Reseanch Unit, Universdty of the
West Indies, Kingston 7, Jamaliea

Dear Sin,

1 was swipnised to see in 'Your Questions Amswened' (Cajanus Vok. 1V,
No. 1) that you 4include cauliflower, broceoli and endives as good sources of
foLic acid. ~Although not disputing their nutritional valuz, 4L seems sirange
that you should have selected these three for special mention when they are
nanely grown in the Canibbean and, 4if available at all, are very expensive.
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A classdification which £o me appears more in heeping with our agricul-
turnal and dietary patierns would be: :

Verny high: Liver, yeast, gresh dank green Leafy vegetables
' ' e.g. callatoo, Indian kale, twinip tops.

High: kidney, peanut butten, Lentils and othen pulses,
sinding beans, okna, avocado peanr.

Yours sincenely

Ann Ashwonth
3 May 1971
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CFNI NEWS

CFNI is currently engaged in asslsting the Guyana Government with the
Guyana National Food and Nutrition Survey. At the time of writing (early
June) the survey is going well and the Rupununi portion has been completed
and the teams are back In the coastal areas. Several of the CFNI staff have
moved entlirely to Guyana for the three months of the survey and several! others
are more or less permanently there. All should be compiete by mid-July anc
a speady analysis and report to Government is hoped for. :

The report of the Barbados Natlonal Food and Nutrition Survey of
1969, (which was of course given to Government in typescript eighteen months
ago) is still with PAHO Headquarters belng printed, but is expected to be
ready very soon.

The serles of one~-day seminars on Young Child Feeding, continues
throughout the area, as mentioned in the last issue of 'Cajanus'. Since then,
seminars have been held in Trelawny, Kingston-St. Andrew and St. Elizabeth
parishes in Jamaica, and in St. Vincent, Dominica, Cayman Isiands and British
Virgin Islands.

Another pre-occupation of CFNI at present is the Diploma in Commurity
Nutrition Course which commences in October. Most of the applicants for
fellowships have been selected and the forms are being processed in Washington
at the time of writing. There will be a few other late-comers, however. At
the moment the number selected stands at twenty-one, and it is hoped to have
a class a little smaller than in 1969, of about 24 or 25,

In connection with the DCN Course, a PAHO/WHO Short-Term Consultant,
Miss M. Cameron, came and interviewed the graduates of the 1969 course and
thelr supervisors, evaluating the use made by the graduates of their knowledge
since their return to their own countries, and the use made of the graduates
by their governments. The report was on the whole reassuring, but there are
quite a few opportunities for improvement which we hope to grasp in the 1971
Course., CFNI is very grateful to Miss Cameron for the thoroughness of her
evaluation,

Another PAHO/WHO Consultant was at Mona and In Trinidad and Barbados
of late, in connectlon with the teaching of nutriftion in the medical school.
He was Dr. Michas! Latham, Professor of International Nutrition at Corneli,
who came as consultant to the medical faculty. CFN! was very happy to
co-operate and provide office facilittes, and we are hopeful that much bene-
fit+ witl eventually result from his mission.
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At the Trinidad Centre the major event has been the completion of the
second and final part of the report on Trinidad and Tobago Food Consumption
Survey. This was carried out last year and both sections of the report have
now been presented to the National Nutrition Council.
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. A NEW LOOK AT WEANING MULTIMIXES FOR THE CARIBBEAN -
A MEANS OF IMPROVING CHILD NUTRITION

by
E. F. Patrice Jelliffe

(Nutrnitionist/Reseanch Fellow,
Caribbean Food and Nutrition Institute, Jamaica)

Urgenf action Is needed in the field of practical nutrition education
in the CommonwéalTh Caribbean. This statement can be supported by the exist-
ing evidence of malnutrition prevalent among Infanfs and pre-school children
in the area. !

The etiological factors are numerouﬁ, among them the rising cost of
foods and the low incomes of a Iarée proportlpn of famities in this "mainutri-
tion belt” must be considered.

Broadly speaking for maintenance of good physical health, man requires
a diet which contains adequate guantities of protsins, calorfes including
fats, vitamins, minerals and water.

I+ Is necessary for man to obtain from food sources;fhe_amlnoiacids
of protelns (8 for adults, [0 for infants)* which cannot be synthesized in
the body; thus when protein containing foods are utllized, it is necessary
to know their amino acid content.

In wortd dlets, foods can be classified Into cer?atn.groups, §uch,
as animal proteins (meat, eggs, fish, mi!k,,cheese} whtch confa}n all essen-~
tial amino acids, and other pfofein contzaining foods, which lack ?n ygrylng i
proportions one or morc essential amino acids, such ag cereals or tubers or

legumes or dark green leaves, etc.,, and lastly foods containing no protein

*Essential amino acids: Aisoleucine, Leucine, Lysine, methionine, phenyla-
Lanine, threonine, thyptophan, valine, including histidine and arginine for
children.
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at all, but which are excellent sources of "compact calories", such as fats
and sugar.

From this simple framework and using an appropriate food composition
table? as a guide, it Is possible to devise diets based on a mixture of foods
which, when eaten together wlll combiémenf existing amino aclds deficiencles
in the foods utilized. These mixtures, termed "Multimixes" have been des-
cribed In the medical fiterature in 1967 by Jelliffe,3 and later In past
Issues of Cajanus.“'5

Most diets consist of a staple food, which usually forms the bulk of
the meal and is often the least expensive item and to which addiflons‘of other
vegetable or animal proteins are made. Depending on prevailing cooklng
methods (roasting, frying, steaming, etc.) and local recipes, fat or water

may be added to the mixtures.

BASIC FOODS USED IN MULTIMIXES

VEGETABLE PROTEINS:
A, Staple Foods

tn" some countries-a single staple may be used as the maln cne, of
several may play at a time an. important role in community nutrltion. The use
of a particular staple depends on its avallabiiity and its role in the cultu-
rat heritage of the country. tn meny areas of the world, the staple may have
a social as well as a religious significance (malze in the Mayan culturg ---
the green plantain among the Baganda people of East Africa). -Staple foods
because of their nutrient composition and generic group may be roughly divided

into two classes -- the cereals and the tuber-plantain-breadfruit group (T.P.,B.).
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{1) The Ceneals

Countries in which the staple food is a cerecal are immediately at a
nutritional advantage as these foods are good sources of protein and of calo-
ries. However, they are lacking in the amino aclid lysine, but conTafn other
| aminc acids inciudlng mefhioﬁ!ne.

In the Caribbean, in which many ethnic groups live, several cereal
sTapies are used concomitantly, wheat and wheat products (bread, roiis,
chappaiié,.biscuifs, cakes, macaroni, etc.) & well as adlce and maize (cornmeal).
Oats and bariey are used in small amounts as porridges.

In most istands, most of these staples are imported as the who!é grain
(riée, wheat) which later may be milled (wheat), but some are processed and
pre-packaged overseas {(i.e. oats). |In Table I, the average protein and calorie
content of some commonly used cereals are tlsted.

Table 1: Average Protein and Calorie Content of Common Cereal
Staples pen 100gm of Edible Portion (3% oz.)

CEREAL 4 PROTEIN - FOOD ENERGY (Calories)
Oats 1.2 370
Bariey 1.0 348
Wheat 10.5 364
Maize 9.5 362
Rice 7.5 369

{2) Tuben, Plantain, Breadfruil Staple (T.P.B.)
In contrast to the cereal group, the protein content of the T.P.B.
gﬁoup'is very low, and thelr amino acid pattern is much more variable. These

staples arc usually eaten cooked in their fresh state, and will contaln a
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large percentage of water and cellulose. |In this form their caloritic value
is much inferior to that of cereals and legumes, but will improve if they are

usad in a concentrated powdar form.

Tabte 11: Average Proiein and Cafonie Content of Tuber-
Plantain-Breadfurit, (7.P.B. Steples) pen 100g Edible Pontion

(3% 0z.)

FOOD _ % PROTEIN . FOOD ENERGY {(Calories)
Yam 2.1 S0
{rish Potato 2.0 82
Cassava Flour ‘i 338
Cocoyam § : B6
Dasheen 1.5 = 1.7 92
Eddo - 86
Breadfruit 103
Sweet Potato 1.3 - 1.4 17
Yambean (Yampie) ! ' 55
Banana (yellow) 100
Banana (green) .h=-1.2 tio
Plantain 119
Turnip 0.8 : 27
Corn Starch 362
Sago Starch 0.3 - 0.5 352
Arrowroot Starch 355

These staples should always be used, especially in infant feeding, in
conjunction with a small amount of animal protein to Improve protein quality
and quantity, and also with fhe addition of some fat or sugar which will
Improve their calorific value.

If the small size of a child's stomach is considered, the adlelon of
"compact” calories to a T.P.B. mixture will reduce the quantity nutritionaliy
needed by a young child fo a more physiologically acceptable voiume, ‘Tﬁié

latter procedure has been used for several years, by medical personnel working
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in hospltals or rehabllitation centres, when dealing with undernourihsed and
anorexic Infants. All the staples listed in Table II are used in the English~
speaking Caribbean. Studies have shown that the Irish, or English potato
(SoLanum tuberosum) on the whole, is the most common T.P.B. staple first

introduced into an infant's diet.

B. Legumes

The legumes listed in Table III all lack the amino acid methionine but
are otherwise good sources of other amino acids especially lysine and are
alse éxcellen? sources of food energy. They have the reverse amino acld

pattern from cereals.

Table II1: Average Protein and Calorie Content of Common Legumes
per 100g Edible Portion : :

LEGUME % PROTEIN FOOD ENERGY (Calories)

Soybean 38.0 335
(GRycine max.)

Lentil 24,2 336
{Lens esculenta)

Cow Pea (Black Eyed Bean) 23.4 341
(Vigna sinensis)

Red Kidney Bean 22.8 328
(Ph. vulganis)

Lima Bean : 20.4 345
(Ph. Bunatus)

Pigeon Pea (Dry) 19.2 337

{Cajanus cafun)

Chick Pea {8.2 364
{Cicen arietinum) : :

~ In mos? islands, the least expensive legume is the yellow lentil
[Lens esculenta) (11-13 cents per Ib. - Jamaica, March 1971). Oil seeds and

nuts may also héve a valuable protein content, but because of their high fat
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value or fhe need for speclal processing for human consumption of the ol
seeds, they are either not used or the nuts are more often eaten In smaller
quanf[fiés ‘than legumes. - In the Caribbean, peanuts and cashews are usually
eaten as snacks, and coconut "milk" is used In the cooking of rice and des-
serts. Linseed (Linum usitatissimum) is prepared as an Infant porridge in

some areas, e.g. in Jamalca and Barbados.

C. . Dark Green Leafy Vegetables (D.G.L.V.)

- The nutritional value of these foods (i.e. callaloo (amaranthus spp.)
dasheen (cofocasia antiquorum) and pumpkin leaves, etc.) Is often not appre-
ciated. Their protein value when fresh may vary between 2-10% but can range
up to 30% in their dry form. They are valuable sources of vitamin A (retinol)},
vitamin C, folic acid and calcium aﬁd their iron confen+'ls not lnéignificanf
(pumpkin leaves 5-8 mg., callaloo 3-0 mg. per 100 g. edible portions). The
presence of these valuable nutrients outwelgh by far the negligible detrimen~
Taf effect of the presence of oxalates in D.G.L.V., which Inferfére with cal-
cium absorption owing to the low solubility of calcium oxalates,

D.G.L.V. of the amaranthus famii* éan be easily grown and propagated
by self seeding in the home garden. Mothers are at times .reluctant to give
Thése ieaves to thelr infants, they object to their color or think they may
nof“Ee digestible, Nufri*iog-educafion fs required in this respecf; A
summary of the approximate protein confenf and amino acid deficiency of the

main categories of vegetable foods used in muitimixes are seen in Table IV.

Table IV: Approximate Protein Confent and Amine Acid Degiciency 05 Ha&n
Categonies of Vegetable Foods Used in Multimixes

TYPE OF FOOD PROTEIN (Approximate &) |AMINO ACID DEFICIENCY
Cereal Grain ' + 10 Lacking In Lysine
Legumes* - t 20 tacking In

Dark Green Leafy Vegetables** 2~ 10 . IMethionine

*Soya Bean 40% **Dried: 30%
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The basis of protein supplementation 1s summarized !n Table V.

Tabe V: Basis of Protein Supplementation

1. Need for 10 Essential Amino Acids (Infants)

2.  Anlmal Proféins Contain Ali.Essenfial Amino Acids

3. Vegetable Pto$eins Lack | or 2 Essential Amino Acids
4, Cereal Proteins Lack Lysine |
5. Legume Proteins Lack Methioning

6. Cereal-Legume Mixtures Contain All Essential Amino Acids

TYPES OF MULTIMIXES

Multimixes have been described by Jel!iffe,.as double mixes, triple
mixes or quadrimixes according to the number of types of comp lementary foods
in the mixture. Using cereals as the staple, examples of possible food group

combInations are seen In Table Vi.

Table VI: Multimixes for Infant Feeding Using Ceneal Staples

MIXTURES - INGREDIENTS

Double Mix Cercal Staple + Legume
(or)

Cersal Staple + Animal Protelin®

Triple Mix | Cereal Staple + Legume + Animal Protein
{or)
Cereal Staple + Legume + D.G.L.V.

{or)

Cereal Staple + Animal Protein + D.G.L.V.

Quadrimix Cereal Staple + Legume + D.G.L.V. + Animal
Protein '

*Mixtures with animal protein preferabie in all mixes
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In the following Table, the same procedure is shown for T.P.B. staples,
but to each mixture a small amount of inexpensive, availabie protein should

be added (i.e. milk, or egg or fish or meat, etc.).

TabLe VII: Mullimixes for Infant Fead&ng Using T,.P.B. qupﬂeé
(Tuben-Plantain-Breadfuiit)

MIXTUéES INGREDIENTS
Double Mix T.P.B. + Animal Protein
Triple Mix T.P.B. + Animal Protein
_ : N

‘Legume (or} D.G.L.V.

Quadrimix T.P.B. + Animal Protein + Legume +
D.G.L.V. o

III. ESSENTTALS OF INFANT FEEDING MIXTURES

Several points must be env?saged when preparing multimixes.
(1 The Nutrient Value

This needs to be considered in terms of proteins, calorles, vitamins
and minerals. When evaluating the protein conTen+,;+hg‘quan+I+y present
(I.eﬂ grammes of total protein) as well as the quality (amino acid pattern)
have%To be considered,

The animal profe}ns, breast miik and egg which have an ideal amino
acid range and have a ngf'proTein utifization of 100% (N.P.U.) have been
chosén by nutrition experts as a Zeference protein against which gfher
proTéins can be assessed for their amino acid score and N.P.U, The essen-
tial amino acid which is present in a protein in the smallest amount and
wllléjhus diminish its total value, is known as the limlting amino acid

(s.g. lysine In cereals).
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tn food mixtures, lysine and the sulphur amino acids methionine and
cystine, are usualily the important ones to be considered, Calories from fats
and carbohydrates are required for efficient metabolism of proteins (6 calo-
rles per gram of energy). If these are not present in sufficient quantity,
dietary protein will be dlverted and used as a source of calories, which is
extremely wasteful, [t has therefore been found necessary to know what pen-
centage of calonies 4is obitained grom profeins in any food mixture - the Net
Dietary Profein'Calerles'percenf (NDp Cal ). This can be determined, using
a nomograph, when both protein quantity (Protein Cal %) and pro+e1n qualify
(protein score) are known.® .

Breast milk has an NDp Cal % of 8.3. It has been estimated that a
diet which supplles less than 8% of calories in utilizable protein Is iﬁcé-
pable of meeting the needs of a young child.”? As children become oider this
figure can be lowered to 7% and in adulthood to 5%, but In pregnant and
lactating women, whose nutrient requirements are Increased, an NDp Cal ¥ of
7% is needed,

The advantages of using homemade infant foods are great from the nutri-
tional point of View. The foods are fresh, the quantity used is known, fhe
nutritive quéiify'of the mixture will bs excellent |f not overcooked (and no
chemical addItives are introduced).

Presently, much concefn has been voiced regarding substances infroﬁuced

by manufacturers In commerclally prepared Infant foods.8 In an effort to

- reduce cost and Increase the margin of profit, often only small amounts of

anlmal and vegetable proteins arc used, and fillers such as modiflied sfarches
provide bulk, flavour enhancers monosodium glufamafe (MSG) and salt, make

the mixture palatable to the mother.
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The use of monosodium glutamate has now been banned in U.$.A. by the

Food and Drug Administration following tests on infant rats, in which large
amounts of MSG caused eye and brain damage. Although no specific. lesions
have been reported in human Infants, subsfances‘which are possible terato-
genic are better avoided, though jars of such foods containing this ingre-
dient are still, because of their three-year shelf life, possibly on sale
in some islands. Baby foods are always tasted by the mother first, who pro-
fesses to know the organoleptic preferences of her child whose patate as yef
is quite untutored. Foman8:9 has shown that Infants up fo seven months do
not discriminate between bland foods or those to which salt has been added, - .
1+ has been shown In laboratory animals that an increased salt Infake may
give rise to hypertension and it has been postulated that a high intake of .
salt by infants may predispose them to hypertension In later years. Da_hlIO
states that commercial Infant strained meats contain 5 fo 6 times more salt
than fresh meat, and the vegetables 6 o 60 times the content of fresh vege-
tables.

| Sugar is also added to these foods and infants may satiate their appe-
tite wITh_This high caloric food 7o the detriment of geod nutrition and may
lay down at a young age numerous fat cells, the foundation of obesity In
later years. The child will aiso acquire a taste forlgarioganig,gweeT foods._'l
Thi; is one of the reasons why the use of glucose in hospital purseries is
not advpcgjed.‘z Lastly, modifled food starches (MFS) used in infant foods
are also ggder spruTiny.?S These substances are natural starches, such as. .
corn, rice, etc., which have been chemically altered to prevent retrograda-
+ion, and TheAdigesflbi|i+y, and appearance of the starches, is. maintained
during the shalf [ife of the product - MFS may supply from 10 to 32% of the

total calories available in infant foods.
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A sub-committee of the Natlonal Research Council in 1970, when review-
ing the use of these items, did not recommend restricting the modified starches
currently used but stated that starches differing In nature and degree of modi-
flcation from these, should not be introduced into baby foods until their
safety had been demonstrated.

in many countries, mothers will be unable to read, or to decipher or
understand, the list of ingredients in fine type, present on the label of
Jars of infant foods. These foods are purchased for convenience, or as an act
of blind faith in modern technology, but with no knowledge of their nutritional
valus. |

Muftimixes should complement milk feeds in young chitdren and should be
started between four to six months. Earlier introduction Is not advisable,
it Is unnecessary, will interfere with the breast feeding pattern and aller-
gies o new substances are more common at this early age. Between four and
six months, a double mix should be used, and it will often be prepared solely
for the infant, such as a cereal-milk porridge. Mothers are sometimes reluc-
tant to introduce any foods before six months of age and in some communities
it might be as late as one year. In a small percentage of infants allergies
to proteln, be it milk or rice or corn, etc., may occur, when this is so, the
food wili have to be discontinued and another one chosen in its place, under
medical guidance.

Multimixes may be obtained from the "family pot” providing this in
itself, contains a blend of nutnitious foods. Care must be Zaken, that a
Litthe of each ingredient 44 used fon the child's multimix, prion fo the addi-
Lion of condiments. Traditional mixtures such as punéed nice and peas and
shnedded codfish and §lying 4ish and "cou cou" ane excellent combinations of
foods.
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(2)  The Expense

Mul+imixes should be as inexpensive as possible using fow cost foods
o% good nutritional value. Mothers in the lower socio-economic groups may
for presfige reasons, purchase jars of the available convenient Infant foods
but these are inordinately expensive. Their cosT/&ufrienf value can only be
assessed if one Is able to obtain the manufacturers' food composition tables,
which llst the nutritive value of their mixtures, but the actual quantities
of the ingredients used including water,are never stated.

Often the least expensive Items, in terms of available cash, will be
purchased by the low-income mother (i.e. a 43/4 oz. jar at 19 cents (Jamaican),
in preference to a jar containing 3 oi. priced at 33 cents) whatever the
Ingredient and food value may be. Thus a highly expensive low-calorie, low=
protein mixture, such as "stralned banana and ?apioéa; 'with added starch,
orange Juice and citric acid" (185 calorles and 0.7 gram protein per jar,
coéfing 19 cents) will be bought in islands with a banana monoculture, where
these fruf*s may be obtained free or at a very modest cost (2 cents for i
banana wéighing 100 g. which will provide 100 calories and 1.2 g. of protein).
Fresh !imes are avallable year round and are inexpensive.

These facts must be freely discussed with all mofhérs, and especially
with families in which cost must override the convenience factor. Assistance
must be given in order to guide them through the supermarket maze of highly
advertised, costly preparaflons'for infants, be it milks or strained foods.
Labels on the contalners often mislead, give incomplete Infofmafioh'and'may
pewl lder and confuse the purchasers; it is essential that a selection be
made, which sorfs out the best nutrient buys among the numercus preparations

for infants currentiy flooding the supermarkets.
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Mothers possessing a refrigerator can store In small plastic bags or In
an ice tray, sufficient quantitles of multimixos for one or two meals a week,
which can be used at leisure, cube by cube or bag affer bag, thus saving time
and ensuring a varied dlet for the infanf. The jars, in which infaﬁf foods
are sold, are too small for the storage of family staples, and when empty,
are often discarded, cluttering frequénfly yet more, uncollected garbage héaps.
Re-cycling of glass material is not as yet an established feature in the Carib-

bean context, thus ecological pollution is further promoted,

(3) Availability of Local Ingredients

It is preferable to encourage as much as possible the use of locally-
grown foods, especially those availabie from the home garden, if such exists.
"Low effort" gardens should be encouraged. in these, trees such as the mango,
papaya, avocado, breadfruit, ackes, a variety of citrus, bananas, pigeon pea
bushes as well as the self propagating amaranthus can be maintained with a

minimum of work or care.

(4) Culiunal Acceptance

Food prejudices which exist in the community must be known, for example,
beliefs that fish gives children worms, certain foods will cause diarrhoea,
etc.  Some ideas may stem from misconceptions or over-emphasis by nutrition
workers from overseas on the value of certain dietary items, 1.e. using only
the yoik of the egg, the mystique of the carrot In Jamalca, the Insistence on
the use of orange juice, when other sources of vitamin C are avallable In the
Caribbean islands.

Recipes must be devised which include nutritious "cultural favorites"

to which are added one or more underused or undervalued local foods.
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Little can be achieved uniess the mother or guardian Is convinced of

the suitability of the multimix for her own parficular child.

(5)  Physiofogical hcceptability To The Chitd

Reference has already been made +o the need to assess the quantity of
food an infant can ingest in ferms of bulk in order to fulfill his nutritional
requirements (the capacity of a child's stomach at six months, has been esti-
nated to be 5 - 7 fluid ounces (150 ~ 210 cc.)}.!® Thus 1f a TPB based mix-
ture is used, the need to enhance the calorific value yet restrict the quan-
tity to an amount assimilable by the child must be kept in mind, and here
+he addition of compact catories to the mixture is most deslrable. In order
to permit the child to develop "folerance" .to unaccustomed foods, it Is
preferable to Tntroduce new items of dietary gradually and to avoid espaecially

irritant or indigestible items such as hot spices or the skins of legumes.

(6] Palatability and Visual Appeal {

The mother-child unit must always be considered, and‘?esfing for con;
sumer acceptance by both parties Is necessary.

The child's immediate nutriticnal horizon is cdellineated by his mother's
f1kes and prejudices. - She must approve +he multimix herself before she per-
-mifé the child to partake of 1t. For example, when D.G.L.V. are used they
are often more acceptable 1f mixed with a cereal food such as corn which -

| ightens the appearance of the mixture rather than a darker-colored tuber

such as the yampie (Dioscorea trifidal.

(7) Culinany Feasibilily
Recipes must be devised and tested in local home circumstances, using
simple equipment, traditional Type of fuel be it charcoal, or a wood fire,

or the more sophisticated gas or electric cooking ranges, if such exist.
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Many nutrition education programs flounder on the rocks of sophistication as
mothers from humble home circumstances cannot fransiate what they have ssen
at demonstrations at the clinic or home economics center, Into practical
reality in thelr own environment. Advice on cleaning of equipment, storags
of food and utensils to avoid contamination by Insects and rodents should
also be given, if necessary. Mothers shouid be shown how +o 5ubs+ifu+e a
steple or a legume or an animal food for another variety depending on sea-
sonal availabl)ity and cost. A knowledge of the household measures common |y
used is essential in order to Interpret recipes to mothers.

Some "naturat convenience" foods exist which are already packed In a
container provided by nature. They are clean, need no cooking are easily
mashed and are digestible, l.e. the ripe papaya (paw-paw), the Jjelly of the
immature coconut, or +the ripe avocado. The last item if added to a multimix,
will provide per 100 g. of edible portion, 1.5 g. protein, 110 calories as

woll as a little calcium, iron and vitamins.

(&) Baeteriological Safety of Multimix

This is of prime importance - in homes in which no refrigeration faci-
lities exiﬁf, the multimix must be used treshly prepared and not kept over-
night. This will apply equally to commercial infant purées or "junior" foods.

Once the jar Is open - the manufacturers s*ate that under refrigeration the

shelf l1fe will not exceed three days,

(9) Quantity To Be Given To The Child

This will obviously depend on the age, size of child, and other ingre-
dients of diefary such as milk, fruit or fruit juices which are fed to tho
infant, Double mixes, t.e. cereal porridges with milk are usually Just intro-

duced befween four and six monfhs in small quantities, e.g. two tablespoonfuls
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a day, the amount Is then doubled and tripled during the following months,
as the child Is older and accepts the new ingredients and becomes less depen-

dent on a milk diet.

Nutrient Requirements of Infants and Pre-school Children
In the first six months of life, breast milk Is the ideal food for -
the infant whose requirements are among others, in terms of calories (Kilo
Ca!orlesi and proteins respectively, 120 calories and 2.2 g. for each kilo-
gfam of body weight (National Research Council, 1968, revised standards).
For infants over the age of six moﬁfﬁs and for pre-school children
up to the age of five years, it has been éal;ulafed that for the Caribbean
area,'wlfh an average ambient +empera+ure of 78°F.or 25°C, the practical
reQﬁIremenTs, pef caput, per day based on an assumption of NPU 65 of dietary

protein (CFNI I969 Barbados Survey) Is as follows:

Months |Calories IProtein [Calcium|iron [Vitamin A{Thia- |Ribc- |[Niacin jAscorbic
age o mecgms |mine {flavin acid
g mg rng Retinol mg mg tmg | mg
6-12 1 1150 17.5 600 5 300 0.46 | 0.63 | 7.6 5
12-24 | 1320 20.0 |.550 7 250 0.53 | 0.73 | 8.7 20
24-36 | 1475 23,0 550 7 250 0.59 | 0.81 | 9.7 20
36-48 ”l575 . 24.0 550 8 300 0.63 }0.86 [10.4. 25
48-60 | 1730 27.0 550 8 300 0.69 | 0.95 [11.4 25

RECIPE SECTIONS
The foliowing recipes have been devised qsing Iocaily availabie foods

from markets and supermarkets in Jamaica at current prices (Maréh 1971).
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Inexpensive foods have been utilized, except for some recipes in which
"prestige™ animal proteins such as, turkey, chicken, and fresh fish in small
quantities have been introduced into the mixtures.

Commercial brands of infant foods are sold in the islands In three
main size of jars. The cost varies according fo the predominance of animal

protein in the mixture. Examples are shown In the following table:

Tabfe VII1: The Cost of Commencial Infant Foods in Jamaica

{Manch 1971)
Size of jar Content Cost
(Jamalca cents)
3% oz, Animal protein mixture 33 cents
(example: strained beef
liver)
45 oz, Predominantly animal protein |28 cents
(example: high meat dinner,
ham and vegetables)
415 oz. Predominantly vegetable i9 cents
protein (example: strained
dinner, vegetables and
turkey)
43/4 oz. All vegetable protein 19 cents
(examples: :
(1) strained mixed cereals
(2) strained sweet potatoos)

The costs of the homemade multimixes are based on the same criterla
and will be calculated for the same quantities (3; or 45 oz.) in order to
place in perspective the relative cheapness of these homemade preparations,
with an overall superior nutrient content. (Fuel and labour costs have no+

been assessed or inciuded; Appendix: |).
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Nutrient Value

tn the -recipes which follow; various focods have been mixed together
| in proportions which will assure a protein value for each unit of NDp.Cai 4
7 - 8% (Cameron and Hofvander !97['3 - Appendix: 2) which meet the needs of
young children. Some recipes will provide several jars of mixture. If a
lesser quantity is required, all ingredients will have to be reduced In the
same proporfion in order to malnTaIn proTeIn vajue. Nutrient values are
given in terms of ed|bIe porTions of foodsfuffs In Appendlx 3 the nutrient
value of foodstuffs used in these recipes s shown and the cost/nutrient
value of some commonly used Caribbean foods s shown in Appenaix: 4.{6

The maln nufritional deficiencies, found in infants and pre-school

children in the Commonwealth Caribbean have been related fo a lack of calo-

ries, protein, iron and occaslonally a_lack of riboflavin, Vitamins A and C.

Values for these nutrients have been calculated for each recipe.

Measunes

The quantities used In these recipes are expressed in terms of érams,
ounces, and household measures using a cup (8 fluid ounces), a teaspoon (5 cc.),
a tablespoon (15 cc.).

If no balances are available, Theurééfpes are reproducibie If kitchen

utensils of a known capacity are available in the home.

Choice of Matenials and Practical Cocking Hints
(1} Rice

in every recipe In which 4ice s used as a staple preference has been
given to parboifed rice. The method of processing used (soakling, steaming,
drying prior to milling) helps to retain water soluble vitamins especially

+hiamine In the inferior of the grain which will not be affected by milling,
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Rice is cooked In these recipes after minimal washing, and in a quan-
tity of water (usually double that of the amount of rice) which will be

absorbed completely by the rice.

(2)  Legumes

These have been soaked overnight and the water is then discarded, as
these foods when raw may contain substances such as saponins and alkaloids,
antagonistic to digestion, which may inhibit the action of the enzyme trypsin.
In malnourished children in whom malabsorption syndromes occur, this factor
may be Important. The skins of the larger legumes such as the chick pea and
red bean, efc;, may be removed manually after soaking or cooking, or the beans
may be steved using a fine mesh sieve. It is impﬁrfanf that these skins be

completely removed.

{3) Fresh Vegetables
It is advisable to cock these in a minimal amount of water to retaln
nutrients, in some cases they can be added to the legumes when these are

almost cooked,

(4) Fortified Margarnine {with Vitamin A)
Fortified margarine has been used in preference to the unfortifled

product which Is also available in some islands.,

(5) Dark Brown Sugar

Dark brown sugar has been chosen for its relative cheapness (5 cents Ib.)
and its célcium (78 mg per 100 g.) and iron centent (5.0 mg per 100 g.), (white
graﬁﬁlafed sugar costs 10 cents a Ib. and is dovold of these nutrients).

it must be explained to mother that it Is in the child's interest that
the mixture should be bland, i.e. not too sweet or not too salt, for the

reasons given previously.
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A, DOUBLE "MIXES
(1} Wheat {Lour porridge

Quantity
Ingredients g. |oz. |Household measures
Enriched flour |00 | 34 3/4 cup
Brown sugar J¢; l/3 | packed level
. tablespoon
Hen's egg 25 5/6 % of large beaten
' egg, or
_ | small egg
Water - |32 4 cups

This recipe yields 20 oz. of mixfﬁre

Cost per 4.5 oz. = 0.9 cents (Jamaican)*

Nutrient valus: protein 13.6g.; calories 446; iron 3.3mg.;

vitamin A (Retinol) 3.3 meg; riboflavin 0.3mg.; vitamin C nil

Method of preparation

Add flour to | cup wafef, stir well so that no lumps are pfesenf, add
the remalnder of the water and the sugar and cook on slow fire until mixture
Is thick and has the consistency of porridge. Add the beaten egg, cack for
2 minutes stirring all the time. In some islands, "parched" fiour porridge
is used. The present recipe which provideé additional calories from the egg
and the sugar as well as egg protein is an inexpensive improvement on a stan-
dard sample recipe already in use but of low nutritional value. Drled skimmed
milk could be added Instead of egg, though it is felt That some mothers could
possibly omitT It because Ifs colour and mixed consistency is so similar to
| that of flour, that they would feel 1t was unnecessary to add it +o the por-
ridge. .This recipe providgs no vitamin C. 1t is presumed the child will |

receive vitamin C from other sources.

* $1.00 Jamalcan = $1.20 U.S.
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(2) 0fd style Linseed ponnidge

Quantity

Ingredients ‘ g. joz. | Household measures.
Enriched wheat flour 100 | 34 3/4 cup
Linseed . 10| 1/3 | | packed level

tab lespoon
Sugar ' 20 2/3 2 packed level

tablespoons
Vant|ia bean (optional)
Water ‘ | 32 4 cups

This reclpe yields 9 oz.
Cost per 4% oz. = |.7 cents (Jamaican)

Nutrient value: 'profeln 12.9g; calbries 484; iron 4.8mg; o
vitamin A 1.2 mcg; riboflavin 0.29 mg.; vitamin C nil

Method o4 preparation

Mix flour with | cup of water, stir well until a smooth paste is
obtained, add the remalnder of the water and the sugar and vaﬁl!la bean,
cook until mixture has thickened and add +o iT_sfraIned boiled linssed.

Remove vanilla pod and serve.
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(3) Liver Bruwoth

Water

Salt to taste

| Quantity
Iﬁgredlenfs g.| oz, | Household measures
Fresh liver 60 | 2 Y% cup chopped liver
Enriched wheat flour 25 5/6 3 level tablespoons
Fortified margarine T 1% I} tevel teaspoon

11/g cups

This recipe yields 8 oz. of mixture

Cost per 3% oz. = 4.3 cents (Jamalcam)

Nutrient value: proteln 12,6 g.; calories 224.3; lron 6 mg.;

vitamin A 5,278.5 mcg; riboflavin 1.5 mg.; vitamin C 7.1 mg.

Method of preparation
Chop onion finely and fry lightly in melted margarine, add % cup

salted water and.simmer untit the {lver is tender. Add flour to remainder

of water gradually and mix with liver and onion mixture, cook until

thickenad, The mixture is sleved or may be put in a blender for young

infants.
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(4) Comn and Jachfish dinner

Quantity
IngfedienTs - g. | oz. | Household meésures
Cornmeal 100 | 34 V5 cup
JackfIsh _ 25 5/6 24 level tablespoons
Fortiflied margarine 7.51% 1% fevel teaspoon
Water I cups
Salt to taste

This reclipe ylelds {3 oz, of mixture

Cost per 4% oz. = 1.3 cents (Jamaican)

Nutrient value: protein 12.6 g.; calories 401.4; iron 1.4 ma. ;

vitamin A |1.0 mcg; ribofiavin 0.08 mg.; vitamin C nii

Method 05 preparation

Mix dry cornmeal with a small amount of water. Put remainder of
salted water to boil and add cornmeal. Cook over a low Fire, stirring
constantly until thick, To the cooked cornmeal! add pounded cooked fish,

which has been flaked and to which has been added the margarine.
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(5} Green Banana and Liver dininer

Quantity
Ingredients g. {oz. | Household measures
Green Banana 100 {3% | 3/4 cup diced, or

I3/4 bananas
6 inches long

Liver 20 2/3 t tablespoon
chopped {iver

Vegetable oil t0 {1/3 | 2% level teaspoons

Lime juice a few drops

Water | 1% cups

Salt to taste

This recipe yields 8 oz. of mixture
Cost per 4% oz. = 2,3 cents (Jamaican)

Nutrient value: protein 5,7 g.; calories 225; iron 2.5 mg.;
vitamin A 2,112 meg; riboflavin 0.51 mg.; vitamin C 30 mg.

Method 04 preparation

Boil chopped green banana until soft, in salted water, 1o which the
oll has been added. When soft, pound with a wet spoon, sprinkle with lime
juice to prevent darkening of colour. Add the liver which has been simmered
in the banana cooking-water until tender, mash with fork and add to banana.

Steve mixture for young infants.



(6) Yellow Rice dinnen

Quantity

ingredients g.| oz. {Household measures
Parboited rice 60 2 4 rounded tablespoons
Pumpkin _ 40 ||/3 % cup chopped
£gg 30 { 11/ 11 small egg, or

_ % large egg
Dark brown sugar 10 | 173 |1 packed level

tablespoon

Water ' - 1% cups

This recipe ylelds 12 oz.
Cost per 4% oz. = 2.2 cents (Jamalcan)

Nutrient value: protein 12.0 g.; calories 366.2; iron 3.9 mg.;
vitamin A 443 mcg; ribofiavin 0.06 mg.; vitamin C 6 mg.

Method of prepanation

Peel and cook pumpkin in water, remove when soft. Boil rice In
pumpkin wator, when soft add beaten egg with sugar, and cook over fire for
a few minufes.l Mash ingredients together. This mixture can be sieved or
put in bleﬁaerrfor young infants, This recipe, despite the addlfion of the
pumpkin will be classified as a "borderline" doubiemix as the quantity of
proféin thch the pumpkin provides is much inferior to that of a D.G.L.V.;

it 1s however, an excellent source of vitamin A (retinocl)}.
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B. TRIPLE MIXES _
(1} Rice and Chicken dinner

Quantity
Ingredients g. |oz. | Household measures
Parbolled rice 75 | 2% |/3 cup heaped
Lentlls 130 |1 3 level tablespoons
Chicken 25 |2/¢ | 2% level tablespoons
Fortified margarine 7 % I% level teaspoon
Onlon 5 | 175 | 1% teaspoon
Water 3 cups
Salt to taste

This recipe yields 12 oz. of mixture

Cost per 4 oz..% 2.2 cents (Jamaican)

Nutrient value: protein 17.3 g.; calories 491; tron 2.9 mg.;

vitamin A 82.5 mcg; riboflavin 0.2 mg.; vf+éﬁia c 2.3 mg.

Method o4 preparation |

Soak lentils overnight, discard water. Boil in fresh salted water,
mashvand sieve, add to lentils soft cooked rice, shredded cooked chicken.
Fry finelyrcuf onions in melted margarine until soffraqd translucent. Add

to lentil, chicken rice mixture. Sieve or put In blender for young infants.



(2) Jamaican Junion dinner
(nice and peas and codfish}

Water

Salt, if needed

‘ Quantity
Ingredients g. { 0z. | Household measures
Rice 65 | 2l/g | 1/3 cup
Codfish 30 {1 2 level tablespoons
Red beans (dry) 15 1% | heaped tablespoon
Onion 5 | /g | V% teaspoons
Vegetable oil 5 '/6 {% tevel teaspoons

2 cups

This recipe yields 8 oz, of mixture

Cost per 4% oz. = 2.3 cents (Jamaican)

Nutrient value: protein 22.4 g.; calorles 396.1; iron 3.8 mg.;

~vitamin A 1.8 mcg; riboflavin 0.2 mg.; vitamin C 0.5 mg,

Method of preparation

Soak beans overnight, discard water.

water. Rub through sieve to remove skins.

Cook finely chopped onlons in
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Boil until soft In fresh salted

oil until soft and transiucent, add finely shredded boneless cooked saltfish

(which has been soaked o remove excess saltl).

or put in a blender for young infants.

The mixture can be sieved
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[3) Cajanus dpecial dinner

Quantity
Ingredients : g. |oz. | Household measures
Rice’ 65 |2'/¢] /3 cup |
Pigeon peas (dry) 35 (1% |2 full tablespoons |’
Minced beef 10 r/3 I heaped teaspoon !
Vegetable otl 5 '/6 % leve! teaspoon
Water 3 cups

This reclpe yields 10 oz.

Cost per 4% oz, = 2.2 cents (Jamaican)

Nutrient value: profelh 9.1 g.; calories 351.,3; iron 4.0 mg.;

vitamin A 8.2 mcg; rlboflayin 0.09 mg.; vitamin C nil

Method of preparation

Soak peas overnight, discard water. Cook in fresh salted water until
soft. Sieve. Lightly fry beef in hot oil and add to soft-cooked rice, biend
ﬁix?ure with sieved peas. For young infants the mixture can be sieved or put

in 2 biender.



(4) Baby's Christmas dinner

cooked

cooked calfaloo which has been chopped and sieved.
in 3 tablespoons of water, pour Into mixture and cook for a few minutes.
For young infants, the mixture can be sieved if needed, or put into a

blender, to obtain a smooth purée.

Quantity !
Ingredients g. | oz. | Household measures l
Callaloo (amaranthus) 30 t 5 cup leaves, or
20 medium size leaves
(4" long)
Fine spaghetti, broken 25 [ 3/4 | % cup
in small pieces t
Carrot, finely chopped 25 3/4 2 level tablespoons
Turkey, chopped 20 2/3 2 heaped tablespoons
Dried skimmed milk 10 | /5| 2374 level tablespoons
Onions, chopped 10 '/3 I level tablespoon
Water 10 oz,
Salt to taste
This recipe yields {!| oz. of mixture

Cost per #; oz. = 2.3 cents (Jamalcan)

Nutrient value:

Method of preparation

Cook spaghetti in fast beoiling salted water untll soft; add to it

carrot and onion and finely chopped turkey meat.

protein 1.7 g.; calories 199.1; iron 2.1 mg.;
vitamin A 1,236.5 mcg; riboflavin 0.4 mg.; vitamin C 20.7 mg.

Add to mixture,
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Mix dried skimmed mitk
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[5) -Golden. Blackeye purie

Salf to taste

: Quantity

Ingredients g. |oz. |Househoid measures
Cornmeal 65 {2!/g | 1/3 cup

Blackeye peas.(dfy cow peas)|35 | /g {4 cup

Dried skimmed milk 1o | 1/5 |23/4 tablespoons
Margarine 10 |1/5 |1 heaped Teaspoén
Water 2 cuﬁs

This recipe yields 18 oz.

Cost per 4% oz. = 0.4 cents (Jamaican)

Nutrient value: protein 17.2 mg.; calories 457.9; iron 3.29 mg.;

 vitamin A 12}.6 meg; riboflavin 0.27 mg.; vitamin C 1.7 mg.

Method 04 preparation

Soak peas overnight. Cook in fresh salted water; sieve.. Mix corn-
meal with a small quantity of cold water, add to salted boiling water and

cook till thick stirring constantly. Mix dried skimmed milk in 3 table-

spoons of water, add to cornmeal-pea mixture. Sieve.
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{6) Channa Cream

Quantity

Ingredients g. |oz. |Household measures
Enriched wheat flour 65 2'/6 3 cup
Chick peas (channa) 25 |3/g |!13/4 tablespoons
Dried skimmed milk 10 |1/3 }23/, tablespoons
Dark brown sugar 10 |1/5 |1 packed level table-

spoon
Water ' 2% cups

This recipe ylelds 12 oz. of mixture

Cost per 4% oz. = 1.4 cents (Jamaican)

Nutrient value: protein 15.0 g.; calorles 394.6; iron 4.3 mg.;

vitamin A 4.8 mcg; riboflavin 0.4 mg.; vitamin C 0.9 mg.

Method of preparation

Soak peas overnight, discard water. Cook in salted water unti! soft.
Sieve to remove skins, unti! purde obtainsd. Add flour and dried skimmed
milk aﬁd sugar to remainder of water - cook. Add sieved peas and mix well

Togefhef.
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(7) Figue and Lentil dinnen

Quantity
Ingredients g. {oz. | Household measures
Sweet banana (figue) 100 | 34 | medium slize banana,
or % cup chopped
loosely packed
Dried skimmed mitk .25 {%/g | 3 tablespoons
Lentils 25 |5/¢ | 2% level tablespoons
Rice 25 {5/ | 2 level tablesponns
Sugar 20 |2/ | 2 packed level table-
Spoons
Water 1% cups
This. mixture yields 155 oz.
Cost of 4% oz. = 1.3 cents (Jamaican}

Nutrient value: protein 16.0 g.; caleries 352.8; iron 3.5 mg.;
vitamin A 49.8 mcg; riboflavin 0.6 mg.; vitamin C i1.5 mg.

~ Method of preparation

Soak Ienfils overnight, discard water. Cook in water; when ready,

strain off boiling water and save it.

water from peas. When water 1s absorbed add mashed banana and the mitk and
sugar which have been dissolved In 3 tablespoons of water. Add to mixture

and ccok for one minute stirring all the time.

or put in a blender if necessary.

Sieve peas.

This mixture can be sievad

Cook rice in boitling



C.  QUADRIMIXES

(1) Sweet Potato and Cowpea dinner

Water
Salt to taste

. ] Quantity
Ingredients 9. joz. { Househoid measures
Sweet potato 120 |4 3/4 cup diced potato,
or 13/4 potatoes (size
M '!i")
Blackeye peas 65 {21/g | 175 cup
Calialoo (amaranthus) 30 1 % cup raw leaves, or
20 medium size leaves
(4" long)
Dried skimmed milk 10 |1/3 | 23/4 level tablespoors

2 cups

This recipe yields 7.5 oz, of mixture

Cost per 4% oz. = 4.5 cents (Jamaican)

Nutrient value: protein 2‘.5 g.; catories 399.2; iron 6.1 mg.;

vitamin A 958.5 mcg; riboflavin 0.3 mg.; vitamin C 48 mg.

Method of preparation
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Soak peas overnight, discard water. Cook in fresh salted water until

soft. Sleve to remove skins, Cook po+a+oes in salted water. When nearly
soft add chopped callaloo leaves. Cook; add dried skimmed milk dissolved
In 3 tablespoons of water to the whole mfx*ure; cook fcgefher fof one

minute. Sleve together or put in blender to obtain a very smooth mixture,
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(2) Inish Cream

Quantity

Ingredients g. {oz. {Household measures '
irish potato 1320 {11 {2 cups diced péféfoiffi’
Chick pea 35 {11/ |2 full tablespoons
Callaloo (amaranthus) 30 {1 1 cup packed leaves,

or 20 medium size
leaves 4" long

Brown sugar 20 |2/5 |2 packed ievel
tablespoons

Dried.skimmed milk 10 |1/5 |23/4 level. table-
spoons

‘Water : 23/ 4 cups

This recipe yields 16 oz. of mi xcture
Cost per &5 oz. = 3.6 cents (Jamalcan) _
Nutrient vatue: protein 17,1 g.; calories SOl.%; (Eonﬂﬁfﬁ.mg.;
vitamin A 41.4 meg; riboflavin 0.4 mg.; vitamin C 51 mg.
Method of preparation
Soak peas overnight, discard water. Cook in_wéfgr, sieve fo remove
skins. Cook potatoes in cold water; when nearlyrga#ylaéq_chopped green

leaves, cook and later add dried skimmed mi tk and!spgafgwhlch have been

AR T
R

dlssolved in 4 tablespoons of water. Mix together and sieve.

5
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(3) Minestrone dinnen

Quantity
Ingredients g. |oz. | Household measures
Irish potato 65 |2l/6 I/} cup diced potato,

(or 1 madium slze
potato, 2 x I%")

Tomato 45 114 2 heaped tablespoons

Callaloo (amaranthus) 45 | 1% 3/4 cup loose leaves,

or 29 medium size
leaves (4" long)

Chick pea 40 I'/3 2% levsl tablespoons
Minced beef 25 |3/g | | heaped tabiespoon
Onion 10 |!/5 | one fevel tablespoon
ForTifiéd margarine 5 l% level teaspoons
Water : 2 cups

This recipe ylelds |1 oz. of mixture
Cost per 4% oz. = 4.9 cents (Jamaican)

Nutrient value: protein 14.7 g.; calories 324.6; iron 7.1 mg.;
vitamin A 618.5 mcg; riboflavin 0.23 mg.; vitamin C 45.2 mg.

Method of preparation

Soak peas overnight, discard water. Cook in salted water until soft.
Sleve peas. Simmer minced meat In water In which peas have been cooked.
Boil potatoes In sufficient salted water to cover them; when neariy cooked
add choﬁbed tomato, onlon and callaloo ieaves. Mix all Ingredients together,

add margarine and sleve,
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APPENDIX: 2a
Double Mixes
Protein value of each mix is NDpCal 7-8 %
TO 100 g. staple food, ADD weight of supplementary food shown

{From Cameron and Hofvander 1971)

|
21~ 15 5
E o W > -_—
= -+ L03] 8 [V
- o o e
E i [a i 8 r— o
2 0+ o] o~ © fie ] >
+- e - Q +— +- ~ ~ = + 0
[0) Q o o c - N 19 Q o] Q o n
Supplements |5 | 2 |2 |5 |6=|2 |B | 2 |5 s (&8 |= |8
(= = o 5 o - a. 7] o - o o &
Egg gllo |25 25|25 |25 [ 30 | 5115 |10 10 115 | 20 | 55
DSM* g | 5 514510} 10 |15 51 10 510 10 {15 ] 30
DWM** g|5ltol2s]15}20 {30 | 5] 15]|10]15|20]25]55
Fresh fish g | 5 | 10 | 20 [ I5 [ 20 |25 | 5 i5 10 {10 [ 15 ] 20 | 45
Chicken or _ -
lean meat g |5 | 10 | 25 | 15 ' 20 | 25 5{ 15 10 j 10 [ 15| 20 | 50
Soy bean : .
orequiv. g {2 |10 |20 | 15 | 20 | 25 5115 110 {15 {15120 | 45
Average '
Legume g |10 10 125125 | 25 (25 |25 1 25 } 25 | 25 | 25 | 25 | NP¥¥*

*DSM ts Dried Skimmed MIlk

*%DWM is Dried Whole MIlk
*¥ANP means Not Possible
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APPENDIX: 2b
Doubie‘MixeA
(Adfusted for bulk)
With the suggested amoqqf of gll and/or sugar each mix provides

360 Calories with ND,Cal 7-8 %

(From Cameron and Hofvander 1971)

P
O = 3
& + o O
£ 3 [} o>~ _—
3 c += 0 N
+ O o O = -
O - a. Q — iy
n Q Q & [} 1o >
+- - ] + +- ey = + [is}
i L) o c N 0] ] o] 1) c v
o 2 12 o | 1 2 G % 5 | = @
(&) = jre o o = a. n > = m a o
60 /| 65 /|60 /ea /|60 /| 300/ 175/ 210/ 190,/ 190 /| 150/] 55
Egg 20 | /25 ,/?g/ 50 ,/fg/ 25 |,/a5 |/ 20 | /50 | /40 | /50 | 5
60 /{65 /|60 / fg//’ 60 ;f;y/ 175/] 199 tz;// 160/ | 140/ | 55 /]
DSM fo | Ao |As |As |As |15/ 20 |/ 20|/ 20|/ 25|/ 25
45 /) 50 /|40 /| 40 33//’ 175/} 100/} 100/} 100/} 99/ 79/ 30
DWM /20 | /20 0 /25 |/30 25|/ 301/35(/30|/35|/35
65 /| 65/ |70,/ |10/ | 710/ | 339" | 2197 | 249/} 219/} 219/ | 189/} 75
Fish |45 |20 V30 VB0 L35 30 a0 |35 as |/ as |50
65 /| 65/ |65 / |65,/ |60/ | 3097 | 189/ {210/} 185/ | 185/ | 155/ | 65
chicken | A5 |20 /%0 |50 /35 |/30 |40 | /35 | /a5 /45 |/ 50
55 /155 /|50 /|50 /|50 /| 240/ | 140/} 160/ 140/ 140/ 110/} 45
soybean | A5 | A0 V25 LAs | &5 | 20| /30 | S5 | /30 | /30| /35
?3///|oo 65 ;23/// s0 /}320/]120 169// 125/} 100/ 80/
Legume |40 |/10 135 /30 | o ,//gs Jes | /55| /55|10 |15

Use the amount of staple + supplement as shown with 10g oil
OR 5g ofl and 10g sugar

OR 20g sugar
(No oil is allowed for with the legumes)

x) Not possibte to obtain ND,Cal of 7-8 %
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{per 100g. edibfe portion)

APPENDIX: 3 NUTRIENT VALUE OF FOODS USED

FOOD PROTE IN|CALOREES |1RON VITAMIN  |RIBOFLAVIN |ASCORBIC ACID
g mg | (Retinol) mcg mg ng
" FOODS FROM ANIMAL SOURCES |
Oried Skimmed | 36.0 | 306 0.9 10 |.80 6.0
Milk
Eqg 12.4 | 163 2.5 125 0.30 -
Mincod Beef 17.9 | 268 2.7 12 0.16 0
Chicken 18.1 | 246 1.8 6 0.14 2
Liver 19.8 | 134 8.8 8,660 2.37 1.0
Dried Codfish | 46.9 | 203 3.6 0 0.45 0
Fresh fish 18.8 | 132 1.0 5 0.15 0
Turkey 20.1 | 268 3.8 0 0.14 0
STAPLES
: I: CQ)LQG&
Cornmeal 7.9 363 1.1 27 0,05 0
Spaghetti 12.0 | 377 5.0 0 0.37 0
Wheat flour
enriched 10.5 364 2.9 0 0.26 0
Parbol led Rice | 7.4 | 369 2.9 0 0.03 0
2: Tuber-Plantain-Breadfruit (T.P.B.)
irish Potato 2.0 | 82 3.0 0 0.03 10.0 -
Sweet Potato 1.3 {17 - .o 500 0.05 23.0
Banana (yellow)| .2 100 0.8 45 0.04 9.0~
Banana (green) .2 .§ 110 0.8 380 0.04 28.0




APPENDIX: 3 NUTRIENT VALUE OF FOODS USED (cont'd.)
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FOOD PROTEIN CALORIES| IRON VITAMIN RIBOFLAVIN]ASCORBIC ACID
g - 1 mg | {Retinol) mcg mg mg
.LEGUMES ;
Lenti! 23.7 336 7.0 i0 0.30 4
Blackeye Peas
(Cow Peas) 24,1 341 7.2 10 0.23 3
Red Peas (dry) | 22.8 328 5.4 5 0.41 0
Chick Pea (dry)| 18.2 364 7.3 15 0.16 |
Plgeon Peas
(dry) 19,2 337 5.0 20 0.17 o
OIL SEEDS
Linseed 24.0 476 9.0 12 0.35 0 .
OARK GREEN LEAFY VEGETABLES (D.G.L.V.) ,
Spinach 2.2 22 3.0 1,170 0.20 59.0
(Amaranthus;
cal taloo)
OTHER VEGETABLES
Carrot .1 40 0.8 3,530 0.04 6.0
Onion 1.4 40 0.5 20 0.04 9.0
Pumpkin 0.6 30 0.5 920 0.04 15.0
Tomato 1.1 20 0.6 180 0.04 24,0
SUGARS
Brown Sugar 0 351 5.0 0 0 0
_ FATS AND Q1LS
Margarine with
Vitamin A 0.6 720 0 1,100 0 0
0i} 0 884 0 0 0 0
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APPENDIX: 4

AVERAGE COST OF FOUDS IN THE CARIBBEAW
AS SOURCES OF PROTEIN AND CALORIES*

$ E.C. Pern 1,000 . $ E.C. Pen 20
Calonies** Grams of Protein**
.25 Dry Skim Milk .05
.22 Pulses .06
.10 Cornmeal - Wheat Flour .08
.20 Sait Fish .10
A3 Rice .12
.25 Macaronl - Rolled Oats A5
.60 Sardines .18
.55 Fresh Milk .20
.60 {Fresh Beef, Goat, Mutton) .20
{Cheddar Cheese
1.80 Fresh Fish .20
.25 Bread .20
1.10 Chicken Necks and Backs .20
.20 Corned Beef .20
.55 Dry Whole Mitk .23
.25 Sweetened Condensed Milk .23
.95 Evaporated Milk .25
.90 Minced Beef .25
.25 Ground Provisions .28
.40 Fresh Pork .35
2,20 Broiler Meat .35
.60 Irish Potatoes .40
1.40 Frankfurters, Sausages .40
.60 Fresh Eggs .40

*Based on 1967 (pre-devaluation) prices obtained in Antigua, Barbados,
Dominica, Guyana, Jamaica, Montsenrat, St. Lucdia, St. Vincent, Tainidad.

**pecommended daily allowance for a 1 year ofd (10 Kg.} child.
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APPENDIX: 4 {cont'd.)

$ E.C. Per 1,000 4 E.C. Per 20

Calonies : , Grams o4 Protein
.80 (Mi t k~Based, Cereal-~Based) : 7 .5l
(infant Foods )
.80 "Health Promoting" Foods ' .56
.29 (Plantain, Green Bananas) .59
(Ripe Bananas )
4,87 Infant Foods - Strained Meats .69
4.58 (Infant Foods - Strained Vegetablies) 2.08
{and Maat )
.55 Arrowroot : 13.00
.09  Sugar INFINITY
45 | Margarine, Cooking Oi! ; INFINITY
.80 Glucose ‘ INFINITY
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THE GREEN REVOLUTION, PEACE, AND HUMANITY*

by
Nonman E, Bo
Head of the International Wheat Research and
Pnaduct¢on Program o4 the International Maize and

Wheat Improvement Center,
Londres 40, Mexico, D.F., Mex&co

Clvflizafion as it is knownr+oday could noT have evolved, nor can It
survive, wiThou? an adequate food supply. Yet food Is something that is faken
for granted by most world leaders despite the fact that more fhan half of the
populafion of the world is hungry. Man seems to insist on ignoring the !essons
ravallable from hisfory. - o

Man s survival from the time of Adam and Eve unffj-fhe invenTiou-of
agrlculfure musf have been precarious because of hls inabillfy to ensure his
food suppiy. During the long, obscure, dimly defined prehistoric period when
mauglived as a wéndering huufer aud foud gafhérer, fréquenf %ood shorfages-
mué+‘héve prevented fhe development of village civilizations. Uhder these
conditions the growth of human population wés also automatically !imlfed by the
tfmifafions of food.supplles.

In the misty, hazy past, as the Mesolifhic Age gave‘way To'fherNeoliThlc,
there suddeniy appeared in widely separated geographic areas the most ulghly
successful group of Inventors and revolutionaries Théf Tﬁe world has ever known.
This group of Neoilfhic men and women, and in all probabal:fy largely the

' laf+er domesftcafed all the major cereafs, legumes, and roof crops, as well

*Th&b is the lecture wh&ch was given by Dn. Bon£aug on the 0cea&¢on 05 h¢6
hecedlving the Nobel Peace Prize for 1970, and 48 neprinted with the kind
peamissdion of Dn. Borlaug and the Nobel Foundatcon Copy&&ght The Noba£
Foundation 1970.
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as atl of the most important animals that To this day remain man's principal
source of food., Apparently, nine thousand years ago, in the foothills of the
Zagros Mountains, man had already become both agriculfurisf and animal
husbandryman, which, |n Turn, soon fed to the speciallzaflon of labor and the
development of village Iife Slmllar dlSC0vertes and developments elsewhere
soon Iaié +he groundwork from which all modern agricuifure and animal industry
and, . Indeed, all of the world's subsequent civliizations have evolved. Despite
. .the fremendous value of their contributions we know none of these benefacfors
_of mankind by name. In fact it has only been within Therﬁas+ ;en?ury?_and
especially within the last I35 years -_since the dévelopmen+ of 1heheffeg*ive-
radlo-carbon dating system, that we have begun even vaguely to qqdéfsfqaajfhe
+iming of these epochal events which have shaped The Qorld's degTiny,'. )

.. The invention of agriculture, however, did not permanently emancipafe
~ man from the fear of food shqrtages, hunger, and famine, Even In prehlsforlc
times population growth often must have threatened or exceeded man's abi!i?y to
produce enough food. Then, when_QroughTs or outbreaks of diseases and in#ecf
pests. ravaged crops, famine resulted. |

That such catastrophes occurred periodical!y in ancien+-+fhe$ is.amply
-clear from. numerous pibjical referencas. Thus, the Lord said: "I have émiffen
you-with blasting and m:ldew" (Amos 4: 9); "The seed 1s roTTen under Their
.~clods, the garners are laid desolate, the barns are broken down for The corn Is
wl?hered . The beasts of the fields cry also unTo thee: for The rlvers of
waters are dried up, and the fire hath devoured the pastures of The W|Ederness
(Joel 1: 17, 20)}.
Plant diseases, dfgyghf, desolation, despair - were recurrent catastrophes

durihg,fhe'agésﬂ. Ahﬁlfhé_éncienf remedies: Suppiiéafions to supernatural

spirits or Gods. And yet, the concept of the "Ever-normal granary" appéared in



231

elementary form, as is clear from Pharach's dreams, and Joseph's interpretation
of imhinehf famiﬁe and his preparation for it, as indicafea by this gquotation
from Genesis: ... And the seven years of dear+h began to come, according as
Joseph had said: and the dearth was in all lands; but in all the land of Egypt
there was bread..." (Cenesis 41: 54). For his time, Joseph was wise, with the
help of his God. '

But teday we should be far wiser; with the help of odr.Gods androur
science we muéf not dnly increase our food sﬂpplies buf'alsb insure them againéf
bIOIOQiéaI andﬂphysfcal catastrophes by international efforts to provide inter-
national granaries of reserve food for use in case of need. And these food
reserves must be made available to all who need them - and before famine
sTrikeé, not afterwards. Man can and musflprevenf the tragedy of famine in the
future instead of mereiyzfryihg with pious regret o salvage the human wreckage
of fhe faﬁine, as.he has so'bffen“done‘In the pésf.' We will Be gui tty of cFlmI-
:nal ﬁegligence,'WIfhouf exfenuéTidh, if we permit future famines. Humanity can-
not tolerate fhaf'guilT.

Aifféd Nobel ﬁas also very conscious of the jmporfancé of foed, for he
onEE:Wr§+e' hI'Qould rafher.Také care of +he stomachs of the living than the
glory of the deparTed in the form of monuments"

| The desflny of world c1vi|iza+|on depends upon providlng a decent sTan-
dard of living for all mankind. The gulding principles of the recipien?‘of the
1969 Nobel Peace Prize, the International Labor Organization, are expressed in
I;s'chéETeF:in +helwords, "Unlve};élzand Iasfing peace can be:esfabiished only
if it Is based upon soclal jusfiée. Wf:you desire peace, cultivate justice".
This is magnifiéién+; no one can.diéagree with this lofty principle.'
Almost céfféfhi}, hoﬁever, the #irst essential component of social "

justice Is adequate food for all mankind. Food is the moral right of all who
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are born into this world: Yet today 50 percent of the world's poputafion goes
hungry. Without foéd man?éf most can live but a few weeks; without it, all
other components of socialljusflce are meaningless. Therefore | feel that the
aforementioned guiding principle must be modified to read: if you desire peace,
cultivate justice, but at the same time cultivate the flelds to produce more
bread; otherwise there will be no peace.

The recognition that hunger and social strife are Ilnked is not new, for
it is'évidencé& by the old testament passage "... and If_shal!Acome to pass that
when They shall be hungry, they shall fret themselves and curse their King and
Their_Goq M (Isalah 8: 21).

Perhaps no one in recent times has more pungently expressed the inter-
relaf]onsﬁip of food and peace than Nobel Laureate, Lord John Boyd Orr, The
great ¢rusader against hunger and the first director general of the Food and
Agriculture Organization, with his faméus words, "You caﬁ'f build peace on empty
stomachs". These simple words of wisdom spoken twenty one years ago are as valid
today as when they were spoken. They will become even more meanlngful.in the
future as world population skyrockets and as crowding, sociai pressures, and
stresses increase. To ignore Lord Orr's admonffion wguld rgsulf in worldwlide
disorders and social chaos, for it }s a fundamental b§o]ogicaj-law Thaf.when fhe
life of Iiving organisms is Threafened by shortage of_féod +hey tend to swarm‘
and use violence 1o obfain thelir means of susTenance..

[+ Is a sad fact Thaf on this earth at this late dafe there are still two
worlds, "the privileged wo;!d" and "the forgotten worid". The privileged world
conslsfs of the affluent, déveloped néfions, comprising_25 to 30 percent of the
world population, in which most of the pecple live in a luxury never before

experiencaed by man ocutside of the Garden of Eden. The forgottfen world is made
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up primarity of the developing nations, where most of the people, comprising
more than 50 percent of the total wor!d population, live in poverty, with hunger
as a constant companion and fear of famine a continual meance.

‘When the Nobel Peace Prize Committee designated me the recipient of the
1970 award for my contribution to the Green Revolution, they were in effect,
| believe, selecting an individual to symbolize the vital role of agriculture
and food production in a world that is hungry, both for bread and for peace. |
am but one member of a vast team made up of many organizations, officials,
thousands of scientists, and milllons of farmers - mostly small and humble -
who for many years have been fighting a quiet, often-times losing war on the
food production front.

During the past three years spectacular progress has been made In in-
creasing wheat, rice, and maize production in several of the most populous de-
veloping countries of southern Asia, where widespread famine appeared inevitable
only five years ago. Most of the increase in production has resulted from In- |
creased yields of grain per hectare, a particularly important development be-
cause there is little possibility of expanding the cultivated area in the densely
populated areas of Asia.

The term “The Green Revolutlon” has been used by the popular press to
describe the spectacular increase in cereal-grain production during the past
Thfeé years. Perhaps the term Green Revolution, as commonly used, is premafuré,
oo optimistic, or too broad in scope. Too offen it seems +to convey the im-
pression of a general revolution in yields per hectare and in totai production
of all crops throughout vast areas comprising many countries. Sometimes It also
“implies that all farmers are uniformly benefited by the breakthrough in produc-

+ion.
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These implications both oversimplify and distort the facts. The only

_crops which have been appreciably affected up to The present time are wheat,
rice, and maize. Ylelds of other important cereals, such as sorghums, millets
and bariey, have been only slightly affected; nor has there been any appreciable
Increase in yield or production of the pulse or legume crops, which are essen-
t+ial in the diets of cercal consuming populations. Moreover, it must be empha-
sized that thus far the great increase in production has been in irrigated areas.
Nor have all cereal farmers in the irrigated areas adopted and benefited from
the use of the new seed and the new technology. Nevertheless, the number of far-
mers, small as well as large, who are adopting the new seeds and new Technplogy
Is Increasing very rapidly, and the increase in numbers during the past three
years has been phenomena!. Cereal production in the rainfed areas still remains
relatively unaffected by the impact of the Green Revolution, but significant
change and progress are now becoming evident in several countries,

Despite These quaiificafions, however, tremendous progress has been made
in increasing cereal prodhcfion in India, Pakistan, and the Philippines during
the past three years., Other countries that are beginning to show significant
Increases In production Include Afghanistan, Ceylon, lIndonesia, [ran, Kenya,
Malaya, Morocco, Thailand, Tunisla, and Turkey.

Before attempting to evaluate the significance of the Green Revolution
one must establish the point of view of the appraiser. The Green Revolution has
an entirely different meaning to most people In the affluent nations of the pri-
vileged worid than to those in the developing nations of the forgotten world.

In the affluent, industriallized nations glant surpluses of wheat, malze and sor-
ghum are commonplace; cattle, swine, and poultry are fed and fattened on cereal

grains; meat, milk, eggs, fruits and vegetables are within the economic reach
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of most of the population; well batanced diets are more or less automatically
achieQed, and cereal products constitute only a modest portion of the "daily
bread”. Consequently, most of the people in such societies have difficulty

In comprehending and appreciating the vital significance of providing high
yielding strains of wheat, rice, maize, sorghum, and millet for the people of
the developing nations. Understandably then, the majority of the urbanites in
the industrialized nations have forgotten the significance of the words they
learned as youngsters, "Glive us this day our daily bread". They know that -
food comes from the super-market, but only a few see beyond to the necessary in-
vestments, the toll, struggle, and frustrations on the farms and ranches that

- provide thelr dally bread. Since the urbanites have lost their contact with the
soil, they take food for granted and fail! to appreciate the tremendous efficiency
of their farmers and ranchers, who, although constituting only five percent of
the tabor force in a country such as the United States, produce more than enough
food for their nation,

Even worse, urbanites often vociferously criticize their government for
attempting to bring into balance the agricultural production of its farmers with
the domestic and foreign market demands for farm products, and which is attempt-
ing thereby to provide the consumer an abundant food supply at reasonable cost
and also to assure a reasonable return to the farmer and rancher.

Contrasting sharply, in the developing countries, represented by India,
Pakistan, and most of the countries in Asia and Africa, 70 to 80 percent of the
population 1s engaged in agriculture, mostly at the subsistence leve!. The land
is tired, worn out, depleted of plant nutrients, and often eroded, crop yields
have been low, near starvation level, and stagnant for centuries. Hunger pre-

vails and survival depends largely upon the annual success or failure of the
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cereal crops. In thése nations both undernutrition and malnutrition are wide-
spread and are a constant threat to survival and to the attainment of the genetic
potential for mental and physical development, The diets consist primarily of
cereals, which provide from 70 to 80 percent of fhe calories and 65 to 70 per-
cent of the protein intake. Animal proteins are so scarce and expensive as to
be beyond the economic reach of the vast majority of the population. Although
many ‘of these nations were self-sufficient and some were exporters of cereals
before the second world war, they are now net importers, victims of population
growth outrunning agricultural production. There is little possibility in these
countries of expanding the cultivated area to cope with the growing demanq._ The
situation worsens as crop yields remain stagnant while human numbers contlinue tTo
increase -at frightening rates.

For the underprivileged billions in the forgotten worlid, hunger has been

" '3 constant companion and starvation has all foo often lurked in the nearby sha-

dows. To millions of these unfortunates, who have long lived in despair, the -
‘Green Revolution seems like a miraclie that has generated new hope for the future.

"“The significance and magnitude of the impact of the so-cailed Green Revo-

““lution is best i!lustrated by changes in cereal production in india, Pakisten,

“and the Philippines. - In both India and Pakistan the rapid increase in yields
per hectare of wheat has been the major thrust of the Green Revolution. In-
creases in rice yield also have played a major role in West Pakistan but hither-
to only a minor role in India. Increases in maizo production have played a.

" 'modest but significant role in expanded cereal production In both india and
Pakistan; and increases In rice yields and production have been largely respon-
dible for the change In cereal production up to now in the Philippines, Ceytlon,

and Indonesia. ¢
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The Green Revolution in India and Pakistan, which is still largely the
result of a breakthrough in wheat production, is neither a stroke of luck nor an
accident of nature. Its success Is based on sound research, the importance of
which is not self-evident at first glance. Fdr, behind the scenes, haliway
around the world in Mexiéo, were two decades of aggressive research on wheat
that not only enabled Mexicé to become self-sufficient with respect to wheat pro-
duction bQT also paved the way to rapid increase in its production in other
countries. |t was in Mexico that the high-yielding, Mexican dwarf varleties
were designed, bred, and developed, There, also, was developed the new produc- .
tion technology which permits Thése varieties, when properly cultivated, to ex-
presérfheir high.genefic grain-yleld potential - In general, double or triple~
that 6{ fhe best ylelders among older, tall-strawed varieties.
| Tﬁeré are no miracles in agricultural production. Nor is there such a
thing as a hifacle variety of wheat, rice, or maize which can serve as an elixir
to cure all ills of a stagnant, traditional agriculture. Neverthéless, It is
the Méxican dwarfiwheaf varieties, and their more recent Indian and Pakistani
derivatives, Thé+ have beéh the principal catalyst in triggering off the Green
Revolution. |IT fs the unusual breadth of adaptation, combined with high genetic
yield péTénfiaE,:shorT sf}aw, a strong responsiveness and high efficiency in the
use of hea§y dbsés of ferfilizers,lénd a broad spécfrum of disease resistance

that has made the Mexican dwarf varieties the powerful catalyst that they have

‘become in launching the Green Revolution. They”haVé caught the farmers! fandy,

and‘durlng the 1969-70 crop season 55 percent of the 6 milllon hectares sown to
wheat in Pakistan and 35 percent of the |4 million hectares in India were sown -
Td Mexican varietles or their derivatives. This rapid increase in wheat produc-

tion was not bésed solely on-fhe use of Mexfcan dwarf varieties; it Tnvolved the
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transfer from Mexico fo Pakistan and India of a whole new production ¥echnology
that enables these varieties to attain their high yield potential, Perhaps 75
percent of the results of ressarch done in Mexico in developing the package of
recommended cultural practices, Including fertilizer recommendations, were
directly applicable in Paklistan and India. As concerns the remaining 25 percent,
the excel lent adaptive research done in India and Pakistan by Indian and Pakis-
tani scientists while the imported seed was being mulflblied, provided the
necessary information for modifying the Mexican procedures to suit Pakistani

rang Jndian cond!fiqns more precisely.

Equally, as important as the transfer of the new seed and new technology
'_.from Me¥[§o to india and Pakistan was the introduction from Mexico of a crop~
prod&c%ion éampaign strategy. This strategy harnessed the high grain-yield po-.
tential of the new seed and new technology to sound governmental economic policy
_which woulc assure the farmer a falr price for his grain, the availability of .
the necessar& Inputs - seed,. fertilizers, insecticides, weed killers and
machinery - and the credit with which to buy them. Collectively these inputs
and strategy became the base from which the Green Revolufion evolved,

Never before in the history of agricuiture has a transplantation of high-
yielding varieties ;oupled with an entirely new fechnology and strategy been ;
achieved on such a massive sca[e, In so short a period of timo, and wlth such
great success. The‘suécess of this transplantation is an event of both great
scientific apd social significance. [|ts success depended upon. good organization
of Tﬁe production pregram combined with skilful execution by courageous and
experienced scientific Ieaders.

Experimentation with dwarf Mexican varieties was initiated in both India

and Pakistan in 1963 and confinued in 1964. Resutts In both countries were
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highly promising. Consequently, in 1965, 350 and 250 tons of seed of the
Mexican dwarf wheat varieties were imported into Pakistan and India, respec-
tively, for wide-scale testing on farms. Agaln, the results were highly pro-
mising, and India reacted by importing 18 thousand tons during 1966, A year
later Pakistan imported 42 thousand tons. With these importations, the revolu-
tion In wheat production got underway in both countries. It was the first time
In history that such huge quantities of seed had been imported from distant
lands and grown successfully in their new home. - These importations saved from
three to five years' time in reapling the benefits from the Green Revolution.

During the past three years wheat production has risen spectacularly in
both countries, Using as a base the pre-Green Revolution crop year 1964-65,
which produced an all-time record harvest in both countries, the production in
Pakistan increased from the 1965 base figure of 4.6 million tons to 6.7, 7.2 and
8.4 million tons respectively, in 1968, 1969, and 1970, West Pakistan became
self-sufficient in wheat production for the first +ime in the 1968 harvest sea-
son, two years ahead of our predictions. Indian wheat production has risen from
the 1964-65 pre-Green Revolution record crop of 12,3 million tons to 16.5, 18.7
and 20.0 million tons during 1968, 1969 and 1970 harvests, respectively. india
is approaching self-sufficiency and probably would have attained it by now if
rice production had risen more rapidly, because, with a continuing shortage of
rice, considerable wheat is belng substituted for [t.

The introduction Into West Pakistan of the high-yielding dwarf rice
variety IR8, developed by the International Rice Research !nstitute (IRRI) in
the Philippines, together with the new technology that makes it highly produc-
tive, has also resulted in phenomenal increases in yield and producHon during

the past two years. Unfortunately, this variety has been less we!l adapted to
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climatic conditions 1n the monsoon areas of Indla and in East Pakistan and there-
fore has had only a modest and occasional impact fhere. Newer varieties which
are now being multiplied promise to correct this situation.

The revolution In wheat and rice production in India and Pakistan has not
only greatly increased food production, but it also has had many Indirect effects
on both the farmer and the economy. It is estimated that indian and. Pakistani
farmetrs who are'cﬁl?iva?ing the new Mexican dwarf wheat varieties under the
recommended management practices have increased their net income from 37 dollars
per-hectare with The local varieties to 162 dollars with the dwarf Mexican
varieties. ' During the past three harvests a total of 1.4 billion doliars_and
640 milllon dollars have been added to the gross national product (G.N.P) of.
India and Pakistan, respectively, from the increase in wheat production above
+he record 1965 base. The injection of this large Increase in purchasing power
into the economies has had many effects.

Large numbers of +ubewe|ls are being sunk-by farmers in both india and
pakistan in order to expand the irrigated area and Improve the control of irri-
.gation water. It is estimated that a total of -70 thousand private tubewells were
“sunk during the 1969-70 crop season In. india, which brings.about .4 million.
hectares of additicnal land under controlled irrigation, Thereby.gneafly eqund-
ing the food production potential. It is estimated that at present less Than
nalf of the irrigation potential of India has been developad.

" |+ the high-yielding dwarf wheat and rice varieties are +he catalysts
that: have Ignited the Green Revolution, -then chemical fertilizer is the fuel
that has powered its forward thrust. The responsiveness of the high-yielding
varjeties has_greafiy‘inCreased fertilizer consumption. The new varieties not

only respond to much-heavier dosages of -fertilizer than the old ones butf are
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also much more efficlent In its use. The old tall-strawed varieties would pro-
ducé'on{y 10 kilos of additional grain for each kiib of nitrogen applied, while
the new varieties can produce 20 to 25 kilos or more of additional grain per kilo
of nitrogén applied. Consumption of nitrogen fertilizer in India has tncreased
from 58 thousand metric tons of nutrients in 1950-51 to 538 thousand and 1.2
million metric tons in 1964-65 and 1969-70 crop cycles, respectively; and about
60 percent of this amount was produced domestically. Phosphate consumption is.
approximately half that of ‘nitrogen. A large part of the.fertilizer currently
being used Is for wheat, The targeted consumption and. domestic production neéds
of nitrogen for 1973-74 are 3 millloh and 2.5 mitlion metric fons, respectively,
a’fantastic threefold increase in consumption and a-flvefold Increass.in produc-
tion.  These fertilizer targets must be attained 1§ a targeted production of
129 mitlion metric tons of cereal is to be realized.

A ‘Mechanlzatlion of agriculture is rapidly following the breakthrough In, .

wheat production. Prior to the first big wheat crop in 1968, unsold tractors.

accumulated at the two factories then In production; at present, prospective pur-.

chasers must make written application for them and wait one or wo years for

de!ivery. ‘Although five factories with an output of 18 thousand units per year,

‘are now producing fractors, 35 thousand units were imported in 1969-70,

The ‘traditional ‘method 6f threshing by treading out the graln with
buliocks, followed by winnowing, Is.now Inadequate -for Threshing.fhe_Tncreased
vo[ﬁme of ‘wheat before.the onset of the ‘monsoon rains. .Consequently, hundreds

of thousands of small threshing machines have been produced and sold by: hundreds

" of small village machine shops during the past three years, Thqs,ayoiding_#hg

loss of much of the crop after harvest and also providing additlonal employmgpf

in many new, small-village industries.
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_Mqreover, mechanizafion has had ;noTher very important indirect effect on
The.infensﬁficafion of cereal, production. When smal];mechanical threshers.re-
p;ace_bullocks for‘Threshing, the bul locks are released for.use in the timely .-
preparqj;on;of the land fgrifhe_nexf (summer) crop. This need for Timely.pre-,
paration of Jand is also one of- the main reascns foEZThe surge in_demand,for
tractors. Before.fhe.adopTIon of the new wheat and rice varieties, in combina--
tion with heavy app!ications of chemical fertilizer, the +ime of sowing was
relatively un[mporTanT because yields were | imited primarily by low level of
avajiable,pjgntlnufrienfs., Most. farmers would expect fo harvest about one
metric ton of wheat during the winter (rabi) season and about 1.5 metric tons of
rice during the summer (kharif) season, or a total of 2.5 metric tons of grain
per hectare per year. But by using the high-ylelding varieties, fertilizing. ..
heavily, sowing at the righflfime, and managing the fields_properly_fhe;same e
farmer can now harvest 5 tons. of wheat and 7 fons of rice per hectare from the
same land, a total of 12 metric tons of food grain per hectare per-year, as ©on:z
+trasted with the 2.5 Tons_which he obtained with the old varieties and methods.
If plantings are nof done. at the optimum t+ime, however, +he yield of wheat may
drop to 3 tons and that of rice to 4 tons per hectare, a total production of 7
tons per year Instead of,TheEIZ_ans when all operations are proper and timely.
A few of the most progressive farmers now use_friple cropping, involving wheat-
mung beansrrice,.wheafrrlce-pofafcfhpr,Three consecutive crops of rice during:
the same year. By increasing the ]n?@nsify,of cropping, both.food production . ..
potential and- employment are increased. . Yields must then be calculated on the,
basis ofﬁkjjoszper:hecfare per year rather ihan.on the basis of kilos per hectare

per Crop... .

A
il
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The increased mechanization In cereal production has tended thus far To.:
Increase rather +than decrease the emplioyment opportunities for labor, and above
all it has helped to reduce drudgery and increase the efficiency of human
energy, speaking especially of ‘India.

Millions of farmers who have successful ly grown the new wheat, rice, and
maize varieties have greatly increased thelr income. And this has stimulated
‘the rapid growth of agro-industry by increasing the demand for fertilizers,
pumps,; machinery and other materials and services.

‘Farmers in many -villages are investing in better storage facilities. In
some locations brick houses are beginning to replace those made of rammad earth.
More electricity is béing used to l'ight the houses and to drive the motors on
the wells. There also has been a rapid increase in demand for consumer goods.
The purchase of transistors and radios for use in the villages has Increased
rapidly, and thereby The government for the first time can effectively reach the
remote villages with educational programs. Sewing machines, bicycles, motor
scooters, and motorcycles are coming to the villages, and truck and bus service
between villages is improving.

" The Green Revolution has forced the Indian government to Improve many of
Its public services. Although there was an extreme shortage of regular storage
space for-the first record-breaking wheat crop in 1968, the government improvised
satisfactorily and very little grain was lost. During the past two years, sti-
“mulated in part by criticism by farmers and the press, warehouse capacity has.
been expanded greatly to provide adequate storage for the: increasing grain pro-
duction. The villages ar¢ demanding better roads, better public transportation
and better schools; and they are beginning to get them. Thus the dlvorce between

intel lect and labor, which the great Indian Ieader;MahaTma_Ghandhi,.ovgrhéojyears
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ago, regarded as the bane'df‘lndia*s agriculfure,rls comfng to an end.

The changes wfougnf by +he Green Revolution, which 1 have i1fistrated by
the vasf'imnrovemenf of wheat production in India, have had similar effects in
West Pakistan, Ceylon, the Philippines, and Thailand, aiThough the effects In
di fferent counfrles were produced by changes in different crops ‘or combinations
of crops.

‘ Alfhodgh +he'confribu+ions of the Green Revolution to Increased food. pro-
duction are consnderable and highly significant, they are nonetheiess modest in-
comparlson wnfh The magnlfude of present global needs. ‘The greatest obvious’
achievemenf is The rapid Increase In cereal producfion during the pasf three
years, and the generation of a climate of confidence in the developing nations
with regard to thelr capabilifues of achleving food self—suffIC|ency. Perhaps
even more sngnlftcanf however, is the change in organlzafions and attitudes
which have accompanied the increases in cereal producfion.

The All-indlia Coofdinafed Wheat ImpfovemenTIPkbgram, which is largely res-
ponsible for the wheat revolution in India, has developed one of the most exten-
sive and widely diversified wheat research programs in the world, Its success
has generafed confidence " a sense of purpose, and dotermination: The current
agronom:c research on whea+ In India equals the best in the worid. The breeding
program is huge dIvers:erd and aggre551ve already 11 has produced several -
varlefies which surpass +hose orlglnally |n+roduced from Mexico in ‘1965, The -
first grcup of new Indian varieties, already in extensive commercial production,
Qéfe denfved from seieéffons'made in India from parTTa!Iy selected materials
recelved from Mex|co A Second'groue of varieties, now belng multiplied, are -
'Jselecfuons from crosses made 1n !ndia befween tndian and Mexican variéties. The

"rapldlfy of creaflon and distribution of these now ‘varieties has already
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diversified the type of resistance to diseases and therefore minimizes the menace
of desfrucflve dlsease epldemics tf and when changes occur in parasitic races of
+he paThogens |
ConTrary To a wldespread'and erroneous opinion, the or{glnal dwarf wpeafs
imporfed from Mexico deflniTer carried a wider spectrum of dssease res:stance
Than the local Indian types that they replaced. But the newer Ind!an varieties
are even beTTer in resistance and of a differenT genetic fype +han The orlgInaI
in+roducfions. Th1s greater diversity reduces the danger from disease epadem—
ics, but cannot compIeTely el:mlnaTe the dangers of disease epidemics, as has
become vnvidly evidenT from fhe unexpected and desfrucfive epldemic of soufhern
leaf blighf of maize over vasf areas of the U.S.A. during The summer of l970
The only pro+ecfion against such eplidemics, in all countries, Is Through rests-r
tant varieties developed by an |n+el!|gen+ perslsTenT and dlversiffed breed!ng
program, such as *ha? belng currently carried on in India, coupled wiTh a broad
disease-surveillance system and a scund plant pathology program To‘supporT:fpe
oreedlhg program. From such a program a constant flow of new hlgh—yielding o
disease-resistant varIeTIes can be developed to checkmaTe any |mporTanf changesr
in the paThogens The Indian program Is also developling compeTence in reaoarch
on the blochemlcal, industrial, and nutritional properfles of wheaf o
| ~ Perhaps the most important contribution of all is that fhe mefhods and

Tac¥tc5 used so successfully in making the production breakThrough in wpoa*‘
first in Mexico and now in India and Pakistan, can serve as a model for produc-
fion pnograms wlTh many other crops and in many oTher counfries

: West Paklsfan has already used ?he wheat model To revolutionize ITS rlce

production. AIThough The Indian rice program has not yeT achleved a naTionwade.

breakthrough in producfion, rapld progress 1s now beiﬁg made tn several areas
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and it seems probable Thaf the area sown to the new seed and +echnology wuli be
largse enough To _produce a strong impact on national producTnon wlfhin another
year., Varieties and new technology are also available for launchlng effecflve
campatgns o |ncrease the producflon of sorghum, millef barley, soybeans and |
co++on in many developing countries of Asia, Afrlca and Latin Amerlca Whaf is
still needed |5 the will and commitment of governmen?s to supporT naflonal pro-
duc+ion campalgns, both politically and financially, and The services of a few-
competent and dedicated agricultural scientists as leaders.

The quaIiTy of scientific leadershlp is cerfalnly a VIfal facTor in The
success of any produc+|on campalgn. It is deplorable but true ThaT many agri-
cultural scnenflsfs in soine advanced countries have renounced Their alleglance‘
to agriculture, for reasons of expediency and presumed prestige. And some |
insfiTuTIons have furnished them a curtain behind which to hide, Some educa—‘
tional and research institutions have even resfricTed_The amount of basic re;
search that can be done under the aegis of ifs.agriculfural deparfhenfs, however
basic these researches may be to progress in increasing and insurtng-foed‘prO*
duction. Le+ The |nd|v:duals live w1+h Thelr own motivations; let Them serve
science and Themse!ves if they wish. But the institutions have +he moral obil—
gation ¥o serve agriculture and society also; and to dlscharge Tha+ obl:gafion
honorably, they must try to help educate scientists and scientific leaders whose
primary. moTIvaTson is to serve humenity. | |

! wan+ To reiterate emphatically ThaT‘There now are avallable maTerlaIs

and techniques of grea+ potential value for expanding the Green RevoluTton anfo
addiTIona! erIds of agrlcuITure But To converf These poTenflaI values lnfo
acfual values requ1res sc;enflfic and organlzaTlonai Ieadershlp. Where are Those

leaders: where are The Eeaders who have The necessary scIenTiflc compefence



247

the visicn, the common sense, the soclal consclousness, the qualities of leader-
'ship, and the persistent determination to convert the potential benefactions Into
real benefactlons for mankind in general and for the hungry in particular?

There are not enough of them now; therefore we must try to identify and develop
them In our educational systems and we must utitize them in our Campaigns for
tood production. We need them, and need them badly, for it is tragic to let
bofenfiaf values languish for want of leadership in capitatlizing the potential.
This is not theory; this is reality, as Illustrated by the fact that the leader-
ship has been the determining factor in the relative success of parallel but
different crop production programs wffhfn the same counfry. '

But fet no one think that we can relax our efforts in research. All
successful action programé must be preceded and accompanied by research. It has
been pointed out that the rapid change in wheat production in both India and
Pakistan was in‘par? made possible by two decades of research in Mexico. How
did this como about?

In 1943, several yeérs before the establishment of the Food and Agricul-
ture Organization (FAQ) of the United Nations, a cooperative agricultural re-
search and training program was launched in Mexico. This was a ploneer coopera-
tive project between the Mexican Ministry of Agriculture and The Rockefeller
Foundafibn: initiated at the request of the Mexlcan government for assistance
in increasing the production of malze, wheat, and beans.

At that time Mexico was Importing more than 50 percent of the wheat that
i+ consumed, as well as a conslderable percentage of its maize. Wheat yields
were low and static, with a national average yield of 750 kifos:ber hectare,
even though most of the wheat was grown on Irrigated land. ‘This situation was

very simiiar fo that in India and Pakistan before the recent ‘advert of the Green
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~Revolution. Mexican soils were Impoverished and chemical fertilizer virtually
unknown. Mexico's need was urgent and so a simple research program‘was.sfarfed
to increase production. The philosophy of The Rockefeller Foundafion;wéﬁ "to
‘help Mexico fo help ifself" In solving its food production problems, and In the
process work itself out of a job. | have had the privilege and good fortune 1o
have been associated with the wheat program almost from the. beginning, and have
Femained a part of it for the past 26 years. From the outset all factors limit-
ing wheat production were studied; consequently there were interdisciplinary
researches between genetics and plant breeding, agronomy, soit fertility, planf
patholegy and entomolegy. -Cereal chemistry and biochemistry were added later.

After-preliminary-work in 1943, plant breeders, soil scientists, plant
. pafhologists~and:enTomoiogisTs working as a team, began a concentrated attack
on the various aspects: of wheat production in 1944,

An in-service (Intern) training component was added fo the researcﬁ pro-
gram to train a new generation of Mexican scientists - while they were assisting
with the development of the research program. Provision was also made for
tel lowships to enable the most promising of these young scientists to study
‘abroad for advanced degrees, hopefully in preparation for positions of leader-
ship in Mexican agriculfure,

- 'Research from the outset was production-oriented and restricted to that
which was relevant to.increasing wheat production. Researches in_pursqif of
i rrelevant academic butterflies were discouraged, both because of the acute
shortage of sclentific manpower and because of the need fo have data and
materials available as soon as .possible for use in the production program,
" Toaccelerate progress in.varietal development, two.generations of. all

segregating materials were grown each year. One generation was sown close 1o
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sea level in Sonora at 28 degrees north latitude in the fal! when the days were
progressively shorter; the second was sown near Toluca, at 18 degrees latitude
and 2,500:mefers above sea leve! during the summer when ‘days were progressively
longer. Through the use of this Technique we developed high-yielding, day-.
Iengfh insensitive varietics with a wide range of ecologic adaptation and a
broad spectrum of disease resistance - a new combination of uniquely valuable
characters in wheat varieties.

These characters were valuable in increasing wheat production in Maxico
and néighboring countries, but were to prove even more valuable 20 years later
when the Mexican varieties were Introduced into Pakistan and India. Without
this combination of characters the successful transplantation of the Mexican
varieties Into Pakistan and India would have been impossible; and the advent of
the Green Revolution would almost certainly have been delayed many years.

fn Mexico, as soon as significant improvements were made by research,
whether In varieties, fertilizer recommendations, or cultural practices, they
were taken to farms and incorporated into the production programs. We never
waited for perfection in varieties or methods but used the best available each
year and modified them as further improvement came to hand. This simple prin-

ciple Is too often disregarded by scientific perfectionists who spend a lifetime

searching for the unattainable In biclogical perfection, and consequently during

a lifétime of frustration contribute nothing to increasing food production. .

'Farm demonstrations of new varieties and technology were made by the

research scientists who had developed them. Indeed, the revolution In wheat

:prodUCTion in Mexlco was accompltished before the extension service came into

being. This forced the research scientists themselves.to consider the obstacles

Tolﬁroducfion that confronted the farmers. The seme philosophy and tactic were
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used effectively to bring researchers in contact with the farmers' prpblems in
the early years of the wheat improvement programs in india and West Pakistan,
Later, however, the exTensjon services were brought into the production pro-
grams In both countries.

Mexican wheat ylelds began fo climb by 1948 and have continued their up-
ward trend to the present time. During the past 26 years the national average
has risen from 750 kilos per hectare To only slightly less than 3,000 kilos
during the past harvest, approximately a fourfold Increase. During the same
period total production has increased sevenfold. Mexico became self-sufficient
in wheat production for the first time in 1956, and has remained self-sufficient
since. This "Quiet Revolution” in wheat production in Mexico became.the pro-
genitor of .the Green revolution in India and Pakistan a decade later.

As the use of fertilizer increased and yields climpbed to 4.5 thousand
kilos per hectare, lodging (falling over of the plant) began to limit further
increases in yields. A search was therefore made among wheats from different
areas of the world to locate a suitable source of genetic dwarfness to overcome
+his barrier. Norin 10, an extremely dwarf wheat from Japan, proved to be a.
suitable source. Through a series of crosses and recrosses, begun in 1954,
dwarfness was Incorporated into the superior, new-combination Mexican types,
+inally giving rise .to a group of so-called dwarf Mexican wheat varieties. With
this new development the potential yield of the new varieties, under ideal con-
ditions, increased from_The_previous high of 4.5 thousand kilos per hectare o
nine thousand kilos per hectare. The dwarf Mexican wheats were first distributed
in Mexico in 1961, and the best farmers began to harvest 5, 6, 7 and even 8 tons
or more per hectare, and within seven years the national average yields doubled.

It was these same dwarf Mexican wheats from the Quiet Revolution that served as
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catalysts to ftrigger off the Green Revolution in India and Pakistan.

From the outset the Mexican Agriculfural Program was watched with interest
by‘many other countries. As progress became evident, The Rockefeller Foundation
was besieged by requests from many countries for assistance in agricultural im-
proVémenT prdgrams. The Cooperative Mexican Agricultural Program had become a

modelﬁ The Cooperative Colombian Agricultural Program, devoted largely to

" maize, wheat, potatoes, forage and livestock, was established in 1950. Simi-

larly, the Cooperative Chilean Agricultural Program was established in 1955 to
work on wheat and forage. The Cooperative Indian Agricultural Program was
established in 1956 to Improve maize, sorghum, and mitlet producflon'and to
assist in the development of post-graduate agricultural education. Each of
these programs.subSequenf!y played an imporfanf role in improving agricultural
production ‘and education in different parts of the world.

Meanwhile, back in Mexico, the program that had originally been confined
to maize, wheat and beans, and soon thereafter potatoes, was expanded to include
many other crops. Larger numbers of young Mexican scienfists were added to the
resear;h and training programs. Progress In research was generally godd, and
the Traihing pbogram also bore fruit. Between the years |943-1963 a total of
550 interns harTicipaTed in the overall -agricultural research and training pro-
grams, of whom aout 200 received a Master of Science degree and others
the Doctor of Philosophy degree while on fellowships for study abroad. 'With
this corps of tralined scientists a new National Institute of Agricultural

Resedfch‘was born in 1961. The Rockefeller Foundation "had worked Itself out

“of a job", which was one of 1ts orlginal objéctives.

The' Mexican experience Indicated that one of the greatest obstacles o

the improvement of agriculfure in the developing countries s the scarcity of
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trained people. This experience Indicated clearly t+hat training Is a slow pro-
cess. Where no corps of trained scientists exists, as was the case in Mexico
27 years ago and remains the case in many counfries of Asia, Africa and Lafln
America today, it requires I8 to 25 years to develop. enough competent research
sclentists and educators tTo meet a country's needs. So great Is The urgency of
the food' shortage in. many underdeveloped and emerging countries Thaf there is
not enough time to develop an adequate corps of scientists before aTTacking food
production problems. A short-cut and organizational change had to be invented
to meet the needs. And so was born the first fruly inTernaTipnal research énd
+training institute - The ‘International Rice Research institute (IRRI) - at Los
BaMos, the Philippines, in 1960, to work exclusively on the regionally all-
“important but toa tong neglected rice crop. The institute was jointty financed
by The Ford and Rockefeller Foundations in collaboration with the government of
+he Philippines.

The research activities on wheat, maize,_and_po?afoes in Mexico were
informatly internationalized in 1959 and organized as a second infernational
center in 1963, Thls International Center for Maize and Wheat Improvement
(CIMMYT), is supported aiso by The Ford and Rockefeller Foundafaons, In colla-
‘boration with the government of Mexico. More recently, additional financial
support has benn provided by the U.S. Agency for international DevelopﬁenT
U.S. AID), tUnlted Nations Development Program (UNDP), and the Infer;Ameriﬁan
Development Bank (BID).:

A third center, The International Center of Troplca! Agricul ture (CIAT)
in Colombia, and The international Institute of Tropical Agriculture (1ITA), In
Nigeria, the most recent, have been established to study problems and stimulate

production of certain tropical crops and animal species, as well as to help
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Effain scientific specialists. CIAT Is financed by The Ford, Rockefeller, .and
W.K. Kel|bgg'FéundaTions In cooperation with the government of Colombia. The
Ford and Rockefeller Foundations, and The Canadian International Development
Agenéy (CIDA) are supporting |ITA, In collaboration with the government of
Nigeria.

These four international Institutes represent a significant but modest
start toward the construction of a worldwide network of international, national,
and iocal research and training centers. This network will help solve prob|ems
and disseminate the benefits of science to all mankind in the shortest pOséfb1e
Tlme‘and at minimum costs.

The impact of such integrated approach is already evident in the Green
Revolution. New varietles and the new technologies that make them highly pro-
ductive have been the thrust behind the Green Revolution. In the Philippines,
Ceylon, Malaysia and West Pakistan It was IR8 rice, developed at the Interna-
tional Rice Research Institute. The dwarf Mexican wheats, partly produced by
CIMMYT, have provided the thrust in India and Pakistan and this is now spreadlng
to Turkey, Afghanistan, lran, Morocco and Tunisia. Contributing equally, or
perhaps even more, to the evolution of the Green Revolution was the talented
sdppor?ing leadership that has been provided by the Centers to the national -
brograms Thfough +emborary aséignmenfs of mature scientists skilled in organiz-
Ing crop production programs to assist In the development of the national pro-
duction campaigns.

The International centers were developed to supplement natlonal agri-
| EulTural résearch, production, and training programs, not to replace them. The
centers are but one link Tn the worldwide network of organizations attacking .

basic food crop production problems on a worldwide, regional, national and.local
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Ieve! The backbone of this nefwork |s now and must conflnue to be The naTionaI

1

programs.' These must be given greafer financ;al support and s?rengfhened sTaff—

wuse ?o meeT the chalienge of rapldly expandlng food needs for the fuTure.

The international cenfers, however, are in a3 un;que post#|on To assnsTV
+he national programs. They are i ndependent, non-political i international organi-
zafions, which, although origlnally funded by private foundafions, now receive
supporT from many dlverse sources. Thelr SC|enT|fic sfaffs are also interna-
Tional and comprise ouTsTandlng scnenTlsTs represenfing the various SC|en+|f|e
d|scipl|nes affecting crop producflon. Included oh Their staff are a number of
‘crop production experts who have The scientific compefence and broad experlenee
to assist national agencnes in organiztng and Iaunchlng crop producflon programs.

The centers cotlabora?o noT only wnfh the naflonal agencies from many
different counTr|es buT also wnfh ofher anfernaflonal organizaTions such as The
Food and Agrlcuifure Organizafion (FAO) of the Unlfed Nations, The Un!+ed
Nations DevelopmenT Program (UNDP) and |n+erna+lonal developmenT banks Each
year the cenTers have been collabora#lng wiTh an lncreas:ng number of counfrles
of all pOIiTlCal specfra.

I am conv:nced Tha+ the lnfernaflonal agriculrural‘researeh-ins?i?ufes
are developlng a bond of undersfandlng among naTions, based upon the common need
for |ncreasing food producTton We musT all sfrive +o sTrengThen Thls bond in
The splrlT of Alfred Nobel "o, To promoTe brofherhood among the naflons

The an?ernafuona! cenTers are unlqueiy equipped fo do fundamenTai [ong-
Tlme researches of worldwlde imporfance. For example the opporfunlfy for planf

_breeders paThoIog|sTs and enTomoIogrsrs %a operafe on a worldwlde basis perm;+s

Them to develop well—conceived dlverse gene pools of +he imporfanf crop speC|es.

: The f!nal crop varIeT:es are noT curren+|y generally selec?ed at The cenfers buT
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sent to collaborators in national programs in many parts of the world, who in
turn make the selections that best suit their needs; and many eventual ly.become
commerclal varieties. Similarly, the centers prepare a series of international
crop yield tests, which include representatives of the best commercial varietics
from the world and a few of the most promising experimental lines from coliabora-
tors. These are sent to collaborators in 35 countries for growing at 80 foca-
tions. The data from collaborators are returned to CIMMYT for summarizing and
for subsequent distribution to scientists in all parts of the world. The data
obtained on yield, adaptation, disease and insect resistance in one year in-
sucﬁ tests are oftfen more meaningful and valuable to scientists engaged in crop
research and production programs than data obtained by Independent testing at
one location for a period of 10 or 15 years,

The “international centers also are in a unique position to contribute to
practical or Internship type of training in all of the scientific disciplines.
affecting crop production. This type of training is particularly valuable for
young scientists from the developing countries because it prepares them for
initiating research work upon return fo their native country and will also be
of value if They subsequently continue their education at the graduate level.

In summarizing the accomplishments of the Green Revoluticn during The‘w
past Threé'years, I wish to restate that the .increase in cereal production, rice,
maize and wheat, and especially in wheat, has been spectacular and highly signi-
ficant fo the welfare of millions of human belngs. It is still modest in terms
of total needs. Recalling that 50 percent of the present world population.is
undernourished and that an even larger percentage, perhaps 65 percent, is. mal-
nourished, no room is left for complacency. |t is not enough to prevent the

currently bad situation from getting worse as population increases. Our aim
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must be to produce enough food to eradicate all present hunger whileiat the same
time striving to correct malnutrition. To eliminate hunger now:in the developing
nations, we would need to expand -world cereal production by 30 percent. If it
were, however, as simple as increasing the total world production by 30 percent,
regardless of where the production is to be expanded, it could be accomp | ished
rather rapidly by expanding it in the United States, Canada, Australia, Argen-
t+ina, and Russia. But this would not. necessarily solve the hunger problem of the
developing wortd, because their weak economies will not permit them to expand
their food imports by 30 percent. Worse still, even 1f present production couid
be expanded rapidly by 30 percent in the developing countries - which |-believe
is possible based on-recent progress of the Green Revolution - so as theoreti-
cally to eliminate hunger, the hunger problem as 1T now exists still would not.
be solved. There remains the unsolved social-economic problem of finding effec-
tive ways to distribute the needed additional -food to the vasf underprivileged.
masses who have |ittle or no ~purchasing power. This is still the great
unsolved problem with which the economists, sociologists, and. political. leaders
must now come tTo grips.

| am convinced that 1f all policy-makers would take sufficient interest
in population. control and in aggressively employing and exploiting agricultural
development as a potent instrument of agrarian prosperity and economic advance-
ment, many of the social ills of the pfesenf day could soon become problems of
the past. The fropics and sub-tropics have abundant suniight and other great .
biological assets and it will be criminal- to delay further the conversion of-
these assets into wealth meaningful fo the poor and hungry.

Some critics have said that the Green Revolution has created more problems

than 1t has solved. This ‘| cannot accept,. for | believe It is far better for .



257

mankfnalfo be struggling with new problems caused by abundance rather than with
the old problem of famine. Certainly, loyalty to the status quo In food pro-
duction - when being pressured by population growth - cannot break the chains
that have Bound the peasant to poverty and hunger. One must ask: is It just
to criticize the Green Revolution, with its recognized accomplishmenfs; for
failure to correct all the social-economic ills of the world that have accumu-
lated from the days of Adam and Eve up to the present? Change we must, or we
QIII perish as a species, just as did the dinosaurs in the late Cretaceous.

The Green Revoliution is a change in the right direction, but 11 has not
transformed the world info Utopia. -None are more keenly aware of its |Imitfa-
tions than those who started it and fought for Its success. But there has. been
sotid accomplishment, as | have already shown by concrefe examples. | have
‘aiso tried to indicate the various opportunities for capitalizing more fully on
the new materials that were produced and the new methods that were devised,
And, above all, | cannot emphasize foo strongly the fact that further progress
depends dnlfnfelilgenf, integrated, and persistent effort by government leaders,
éféfesmen, tradasmen, scientists, educators, and commqnicafion agencies, in-
cluding the press, radio and television.

. :Bﬁ+ progress is continuous and we can and must make continuous progress.
Botter varieties of wheat and other cereals with not only higher yield potential
rgﬁf.gfsd Wifﬁshigher content of protein are already in the process of.creafion.

."We need also to explore more fully the feasibillty of producing new man-
madé cereal species with greater production potential and better nuTriTionaI
qua1f+y‘¥han those now in existence. Triticale, a man-made species, derived

from a cross between wheat and rye, now shows promise of becoming such a crop.
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" During the past six years the International Corn and Wheat Center in
Mexico, cooperating with the University of Manitoba, has developed a large
breeding program to improve Triticale. Within the past three years we have
developed highly fertile llnes and the results up fo the present indicate the
possibility of combining the desirable characteristics now present in different
lines into a single line, Thereby creating a new kind of cereal that 1s superior
+o wheat in productivity and nutritional quality.

The rapid progress achieved in Triticale Improvement suggests the desir-
abllity of initiating basic studies to determine the feasibility of developing
other cereal species from wide crosses between different existing species or
+heir wild relatives. Recent Improvements In individual cell, tissue and em-
bryo-culture techniques, in the development of culture media with additions of
hormones and nutrients that foster cell and tissue differentiations, in achiev-
ing hybridization befwaen somatic cells and in the methods of inducing poly-.
ploidy and mutations, offer many fascinating possibilities of achieving .crosses
between species that were formerly uncrossable. Even the-possibility of using
prdToplasmic and cell hybridization, followed by manipulation. to promote cell
differentiation for plant improvement, appears to be nearer.

| propose thersfore that a bold program of wide crosses be .initiated to
improve both cereals and fegumes {(pulses). It should include attempts to make
- numerous ntergeneric crosses among cereals, employing alil of the modern tech-
niques to consumate fertilization, and propagate the hybrids. |If a series of
new combinations can be made and doubled, such as for example between maize and
sorghum, wheat and barley, or wheat and rice, it would open the door fo the

possibitities for vast subsequent improvement by conventional methods.



259 .

Unfortunately, all cereals are deficlent in one or more of the. essential
amiﬁd acids, especially lysine, which is essential for normal body growth and -
for fhe maintenance of health, Protein malnutrition is widespread, especially
among children, and many of its victims die or are maimed both physically and
menfally for flife.

Although food supplements can alleviate this situation, the development
of high-yielding varieties of cereal grains that have high levels of protein and
better amino acid balance, would be the ideal solution, since this would not.
Involve added expense or special educational efforts, and there are good possi-
bilities of producing them. The now famous opaque-2 gene .in maize doubles the
production of the amino acid lysine which is essential to growth and health In
héﬁ andrmany other animals. Similarly, an Ethiopian strain of barley, and some
lines of Tritlcale have genes for extraordinary production of essential nutrient
materials. .Planf breeders are trying fo combine such genes with the best genes
now aﬁéilable for producfiviTy and other desirable characters, thus increasing
néf only the tonnage of food, but also its essential nutrient quality. As we
are now.s+riving to emancipate oursalves from dependence on artificial food

supplements, | have a dream that we can |lkewise emancipate ourselves to some
:exfen?‘from ﬁur depéﬁdence on artifictal nutrients for the cereal plants them-
selves, thus lightening the financial burden that now oppresses the small farmer
énd.handECaps his effoffs‘fo participate fully in the new technologies.

- In my dreém | see gréén, vigo?ous, high-yielding flelds of wheat, rice,
mafzé, sorghums, and millets, which are obtaining, free of expense, 100 kilo-
grams ofrni¥rogen péfnhecTare from nodule-forming, nitrogen-fixing bacteria.
These mutant s+rain$lof "Rhizobium cenealis" were developed-in 1990 by a massive

mutation breeding prbgram with strains of Rhizobd{um sp. obtained from roots of
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legumes and other nodule-bearing plants. This sclentific discovery has revolu-
+ionlzed agricultural production for the hundreds of millions of humble farmers
+hroughout the worid; for they now receive much of the needed fertilizer for
their crops directly from these little wondrous microbes +that are taking nitro-
gen from the air and fixing it without cost in the roots of cereals, from which
1t is transformed into grain ...

Then | wake up and become disiilusioned fo find that mutation genetics
programs are still engaged mostly in such minutiae as putting beards on wheat
piants and taking off the hairs. |

1f we are to capitaiize fully on the past biolegical accomplishmeefs and
realize the prospective accomp | Ishments, as exemplified in-my dream, there must
be far greater investments in research and education in the future than in the
past.

Few investments, if any, can match the economic and social refurns from
the wheat research in Mexico. The Investment from 1943 to 1964 was estimated
to have yielded an annual return of 750 percent. This study was made prior to
the ful!l Impact of dwarf wheats on the national production. |f the benefits
were calculated now, with the inclusion of the returns from the Increased wheat
production in Pakistan, india, and other Asian and Africen coenfries, they would
be fantistically high. . N -

Nevertheless, vast sums are now being spent in all countries, deeeiobed
and developing, on armaments and new nuclear and other le#hal weapons while
p|+|fully small sums are being spent on agricultural research and educaflon
deS|gned +o sustain and humsnize Iife rather than to degrade and desfroy if.

The Green Revolution has won a Temporary success in man's war againsT

hunger and deprivation; it has glven man a breathing space. |f fully
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lmp]émenfed, the Revolution can provide sufficient food for sustenance during
+the next three decades. But the frightening power of human reproduction must
also be curbed; otherwise the:success of the Gresn Revolution will be ephemeral
only.

Most people stiil fail to comprehend the magniTude_and menace of the
‘"Population Méns?er“. In the beginning there were but two, Adam and Eve; when
they appeared on this earth Is still questionable. By the time of Christ worid
population had probably reached 250 million. But between then and now population
has grown to 3.5 billion. Growth has been especially fast since the advent of
modern medicine, {f it continues to increase at the estimated present rate of
two percent a year the world population will reach 6.5 billion by the year 2000.
Currently, with each second, or tick of the clock, by 2.2 additional people are
added to the world population. The rhythm of increase will accelerate to 2.7,
3,3 and 4.0 for each tick of the clock by 1980, 1990, and 2000, respectively,
uniess man becomes more realistic and precccupied about this impending doom.

The tic-toc of the clock will continually grow louder and more menacing each
decade. Where will it all end?

Malthus signaled the danger a century and a half ago. Buf{he_emphasized
principally fhe danger that population would increase faster than fqod supplies.
In his time he could not foresee the tremendous increase in man's food produc-

+tion potential. Nor could he have foreseen the disturbing and destructive
physical and mentat consequences of the grotesque concentration of human beings
Into the poisoned and clangorous environment of pathologically hypertrophied
megalopoies. Can human beings endure the strain? Abnormal stresses and strains
tend to accentuate man's animal instincts and provike irrational and socially

disruptive behavior .among the less stable individuals in the maddening crowd.
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. We must recognize the fact that adeguate food is only the first requisite
for life. For a.decent and humane [ife we must also provide an opportunity for
'good -education, remunerative émpioymen*, comfortable housing, good clothing,
and effective and compassionate medical care. Unless we can do this, man may
degencrate sooner from environmental diseases than from hunger.

And yet, | am optimistic for the future of mankind; for in all biological
populations there are innate devices to adjust population growth to the carrying
capacity of the environment, Undoubtedly, somc such device exists in man, pre-
sumably Homo sapiens, but so far it has not asserted Itself to bring into
balance population growth and the carrying capacity of the environment on a
worldwide scale. It would be disastrous for the species to continue to increase
our human numbers madly until such innate devices take over. it 1s a test of
the vallidity of sapiens as a species epithet.

Since man is.potentially a rational being, however, | am confident that

within the next two decades he will recognize the self-destructive course he
steers along ‘the road of irresponsible population growth and will adjust the !
growth rate to levels which will permit a decent standard of living for all man-

kind. 1f man is wise enough to make this decision and if alt nations abandon
thelr idolatry of Ares, Mars, and Thor, then Mankind itself should be the reci-
pient of a Nobel Peace Prize, which is "+o be awarded to the person who has done
most to promote brotherhood among the nations".

Then, by developing and applying the scientific and fechnologlcal skills
of the 20th century for "the well being of mankind throughout the world", he
may still see !saiah's prophesies come true: Isaiah 35: 1, 7: "... And the
desert shall rejoice, and blossom as the rose ... And The parched ground- shall
become a pool, and the thirsty land springs of water vel

And may these words come true!
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NUTRITION NEWS AND OPINICN FROM THE CARIBBEAN

UN SURVEY LOCATES NEY CARTBBEAN FISHING AREAS
by Monty Pamwoii in he Sunday Graphic, Guyana, June 13, 1971

The dlscovery of two major scurces of fish in the Carlbbean regfon Has.
been the main result of a United Nations flsherles survey which is drawing fo
an end after six years' work.:

Scientists connected with the survey estimate that if these resources

_are exploited in the manner they suggest they will meet the needs of the region,

on present demand, for the next 10 or |5 years. Such exploltation would mean an
immense saving in foreign exchange because the Caribbean, one of the biggest
flsh~eating areas in the world, at present Imports two-thirds of its require-
ments. These imports, valued at about $88,000,000, come mainly from North
America and also Europe. Development of these new resources:.would also mean

new jobs for Caribbean nationals not only in the manning and equipping of fish-
ing vessels but also in the provision of port and storage facilities: and In the
marketing and distribution of the catch.

One of the areas which the survey has located and assessed is off the
north-eastern coast of South America stretching from Trinidad to the border of
Brazil. The other area Is in two parts, the first to the west of Jamalca and
the second in the northern Leeward Islands. Trawl fish resources In the area
off the South American coast are estimated to produce 200,000 tons of fish a
year and the yield of snapper and varied bettom fish from the west and north
Caribbean is expected fo total another 100,000 tons. '

On world standards, the Caribbean region Is not a highly productive area
for fish and the new resources were only discovered after years of patient
exploratory work over 1,500,000 square miles ranging from the Continental -shelf
of Central America to the Brazilian border with French Guiana. Three multi-
purpose fishing vessels, the Calamar and the Alycon, both 86 feet overall, and
the Fregata, of 56 feet, have been engaged in the survey from the outset whiie
in the latter stages of the project two additional charter vessels have been
used to test the commercial potential of the new areas. :

- The need to investigate the fishing potential of the Caribbean on an
expert and comprehensive scale was increasingly realised during the 1950s, and
was a matter considered by the now defunct West Indies Federation which broke
up in 1962, |Individual islands and territories had earlier tinkered with the
idea of developing their local fishing industries but thelr resources were
limited and thelir horizons short., The view grew in many minds that exploratory
work and subsequent development of the fishing industry must be tackled on a
regional basis with intra-regional markets.and more trained fisheries personnel,
from adminis+rafors o seamen.

Eventually a number of governments approached the United Naflons for
assistance In fisheries deveIOpmenf and. a mission visited countries of the
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region including Puerto Rico, Trinidad, Guyana, Surinam, The Netherlands
Antilles, Barbados, Antiqua, Jamaica, Haitl and the Dominican Republic. The
mission recommended support from the United Natlons Special Fund (now the
United Nations Development Programme) for a regional fisheries project in the
Caribbean consisting of three parts: exploratory fishing, market- research and
training. The project with headquarters in Barbados, became operational in
August 1965, and the first phase of four years was fol lowed by a second phase
of two.years which ends next August. Plloting the project before and affer it
became; operational was Mr. Harry Winsor, now the director of operations in the
FAQO Fisheries Department in Rome. He was succeeded in the Caribbean post in
July 1968, by his deputy, Mr. John Dibbs, an Australian with nine years' experi-
ence ‘on fisherles development in West, Central and East Africa.

During the first phase of the project United Nations Special Fund contri-
buted $3,551,200 and the 15 participating governments gave 31,545,600 and con-
siderable amounts in kind. The United Nations contribution In the second phase
was $2,343,400 and the governments $1,052,780 with in-kind assistance assessed
at $207,400. Twenty-two international scientific and technical staff have been
employed on the project as well as many Caribbean natlonals as general staff and
ships' crews. Concurrently with the exploratory side, the United Nations
Mission has run a training programme fo teach fishermen modern deep-sea fishing
operations and fishing administration. Much emphasis in the tater stages of the
project has aiso been put on marketing which has included the handfing, process-
ing and distribution of buik catches far larger than had been handfed in the
past.

Referring to the newly discovered fishing areas, Mr, A.M. Anderson, chief
marketing and training officer, said that "Our job in the past two years has
been to promote the Investment in primary Industry and in developing marketing.
I+ 1s no use catching the fish without getting rid of them," he said, "and it
has been our job to show how to market them and how to handle large shipments",
Mr. Anderson, who is a Scot, said the mission was also trying fo promote more
investment. Interest, he said, was slow at the start but was now growing. It is
estimated that the fishing fleet in the region could eventually bulid up o
around 400 vessels. This is in addition to the existing shrimp fleet which at
present also numbers about 400, mainly American. But, as Mr, Dibbs admlts, the
investor needs trained people to feel secure in his investment, so many more
operational personnel must be trained in all sectors of the industry. This, he
said, must be a government responsibility and because of lack of financial
resources the governments will need additional international and bilateral
assistance. Possiblie action to the end of obtaining more tralned staff would
be to retaln a small cadre of the international staff as a nucleus for a
regional training Institute. :

DESCRIBES ARGUMENTS AGAINST WATER FLUORIDATION AS SCIENTIFICALLV‘UNSQPPORTED
From The Daily Gleaner, Jamalca, June 21, 1971

A Puerto Rican Professor and Consultant to the Pan American Health
Organization, Dr., Ramon M. Guzman, has described the arguments adduced against
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water fluoridation as scienfificalIy.unsuppdrfed, and sald that too much weight
was being placed on opposition minority groups.

Speaking on the economic aspects of a water fluoridation programme in
Kingston, aboard the hospital ship Hope on Wednesday night, Dr. Guzman said
that the reason for non-implementation of fluoridation schemes In many develop~
Ing countfries, was mainly opposition from minority groups. He said, in his
opinion, too much welghT was given to this opposition, particularly when it is
considered that there is no scientific evidence to support the claims made by
these groups. .

Most of the countries of Latin America and the Caribbean do not have the
number of Odontologists needed to carry out a good dental health programme,
Dr. Guzman said. The incidences of dental caries among the population run very
high. Furthermore, he said, the poor habits of dental care are also a disadvan-
tage for the maintenance of healthy teeth. Thus, he said, these countries’
definitely needed preven?fve measures to reduce the inc:dences of tooth decay!

In his experlience, Dr. Guzman salid, it was the tendency to devote public
funds allotted to public health to curative programmes rather than preventive.
The preventive programmes apparentiy go to a secondary level, the result of non-
defined programmes of preventive medicine. According to his estimate,

Dr. Guzman sald, the water supply of the city of Kingston could be fluoridated
at a cost .of some $30,000 during the first year and $12,000 annually in sub-"
sequent years.

Great beneﬁ&t

: Fluorldaflon it adopted, he said, could be a public heaith measure that
would bring great benéfif to the island. ™We are talking about a relatively
low amount of public funds. The amount of funds needed will not sacrifice or
Jeopardize any other programme of either curative or preventive medicine,"
Dr. Guzman said. Professional groups and the community should encoursge a pro-
gramme of fluoridation at this time, Dr. Guzman said, The Dental Association,
the Medical Association, the Engineer Assoclation, Public Health Groups and the
community as a whole should agitate for a programme of fluoridation, he said.

Continuing, Dr. Guzman said that the organization which he represented
could provice technical guldance for the performance of epidemiological surveys
for dental caries, water operators, chemists and other related personnel.” These
services can be provided at no cost to government, he added. Dr. Guzman said he
had visited several countries in Central and South America and the Caribbean and
spoken to directors of Odeontology, directors of water companies, sanitary engl-
neers, personnel in the fleld of public health, and civic groups. All these
officials and groups favoured the additon of arTuflciaI fluorides to the publac
water supplies he said.

Concluding, Dr. Guzman sald, "May | urge this group to take a positive
and forward looking approach towards a fast implementation of this preventive
measure, whose benefits have been satisfactorily proved in 26 years of plant
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experience, and that could result in a reduction of 65 per cent in the Index
for dental caries of the population of this country".

The lecture was sponsored by the Dental Association of Jamaica.

THE COST-OF-LIVING DIFFERENCES
From the Guyana Graphic, July 2, 1971

Your basket of weekend groceries which in Guyana would cost you $25.63
will in Antigua, for exactly The same ttems, cost you $36.08. Those are the
+wo extremes. |n between are the other costs: Barbados $27.77; Trinidad
(San Fernando) $28.64; Dominica {(Roseau) $29.50; Jamaica (Kingston) $12,37 (J)
($30.92 BWI); Anguilla $30.86; Grenada $31.83; St. Vincent $33.20 and St. Kitts
$34.01. We know thls because this is the kind of Information we get from the
Caribbean Food and Nutrition institute.

The Institute's work goes on at two centres - Mona in Jamaica and the
St. Augustiné campus of UWl in Trinidad, and is in progress in all the coun=
t+ries. Nutritional surveys have been undertaken in Barbados and currently in
Guyana where members of CFNI staff are interviewing households throughout the
country. The kind of information gathered about the cost and nutrition value
of local foods is important to everyone in the area who wants to stretch his
dollar.

This year the five-year agreement under which CFNI was set up is being
extended for another five years. Now belng set up is a regional association of
Nutritionists and Dieticians. Since the setting up of the Institute in 1967,
+he nutritional problems of the reglon have been brought more sharply into
focus. Accordirig to Barbados Health Minister, Edwin Taima, the governments of
the region are now more aware of t+he areas In need of urgent attention and are
so enabled to plan more effectively for correction of deficiencies. o

INFANT FEEDING SEMINAR - .
From the Caymanian Weekly, July 1, 1971

A seminar on Infant Feeding was conducted by Dr. D. Jell1tfe, Director
of the Caribbean Food and Nutrition Institute, and Mrs. P. Jelliffe on the
18th June, 1971 in the Truth for Youth School which was kindly put at thelr
disposal by Miss Wiima Moffatt.

Much important information was imparted. The vital importance of breast
feeding for the first six months of life was emphasized., Breast milk is the
perfect nourishment for the infant., Not only is it the best balanced food but
also it is not liabte to become infected as are artificial foods. If artificial
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foods are necessary, the best and cheapest foods were indicated. A most impor-
tant feature was the preparation of a list of locally grown foods, showing the
cheapest and most nutritious for the child after weaning., Some of these foods
were prepared and cooked by Mrs. Jeiliffe.

Anyone wishing for further more detalled information can obtain this
from the Government Medical office.
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©_EVALUATION OF TWO WORKSHOPS

by

Thomas J. Manchione
Sociofogist, CFNI

Introduction

One basic activity of the Caribbean Food and Nutrition Institute is the
dissemination of information. One way in which +his is attempted is through
group meetings held In various places throughout the Caribbean. These Include
conferencas, seminars, and workshops lasting from 6ne +o five days. To date,
CFNi has been involved in planning for over fifteen meetings.

Considering the investment in the success of these meetings, some form
of continuing evaluation must be done. what follows is an example of one way

in which workshops can be evaluated.

The Wonkshops

In October of 1970, two workshops entitled "Food, Nutrition & Develop-
ment" were held under the auspices of CFENI. One was hosted by the Antiguan
Government which included participants from Antigua, Anguilla, Dominica,
Montserrat and St. Kitts-Nevis. The other was hosted by the Grenadian Govern-
ment and included participants from Grenada, st. Lucia and St. Vincent, Also
included were CFNI staff and a few other technical people from various Caribbean
states. tn all 233 individuals registered at the conference sites, 122 in
Antigua and 11 in Grenada. Based on the titles and work places of participants,

the following occupational types were represented:
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Type o Antigua Grenada Overal i
Health 41% 37% 39%
Education 28% 29% 29%
Agriculture . 7% 10% 8%
welfare : ' 5% 3% : 4%
CNutrition | 3% 3% 3%
Other or unknown 16% 18% 17%

Total - 100% 100% ‘ 100%

Both workshops were held on three consecutive weekdays. In each case
all of the sesslons were held in one large meeting hali. One conference day
consisted of morning and afterncon sessions of three hours In fength. Normally
a session was composed of four, twenty minute, lecture-type presenfafions.
Elther each session or each presenfafion.was followed by d[scussléﬁ;- In addi-
tion, a question-answer period of one hour was scheduled at the end of each
workshop, when questions from the gquestion box would bé answered. Both work-
shops included the following presentations:

Session I: Nature, Scope § Etiology of Malnutrition

{. Nutrition problem: Magnitude and severity of PCM,

2. Effects of malnutrition on the individual and
- community. B

3. Multifactorial causation of malnutrition.

4, " Functions of CFNI.
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Sessdon 11z Food Nutrition and Human Development
o fl. Early deTecTIon of malnutrition.

The at risk child,

Welght charts and their Interprefation.

2. Case histories of malnourished chiidren with.

discussion of nutrition education needed.

3. How can health staff assist malnourished children?

Sessdon I1I: Food, Nutnétébn and Economic Development
o R NufEiTion, heal%h and productivity.
2. Cost nutrient values of‘foodf
3. Home.food production,

4. The sclentific basis of food mixtures.

’Seébion iv: Feeding of Mothen and Young Child
- | 1. Maternal autrition.
2. Nutrition of the newborn,
5. Artificial feeding.
4, Weaning and fréhsf+ion to family diet.

5. General discussion on implementation of -the

r'principles‘involved.
Session V: Better Nuthitional Value for Money
- 4. Budgeting and consumer educatiocn.

2. Improvement of family diets.

3. Nutrition In the school curriculum.



271

Session VI: Day Care and Any Questions

|. Panel on day care - need, type, costs, criteria
of admission, training of staff, involvement
of parents, problems.

2. Any questions.

The Evaluation
In Janqary of 1971, following the workéhops, all the registered dele-
gates were sent a three-page closed response questionnaire by mail. By the
end of February 59 questionnalres were returned. Forty questionnalres were
returned by the An+ig§a workshop participants and 19 were received from the
Grenada par%iclp;n*s.; In all 25% of the questionnaires were returned.* The
respondents were engaéed-ln the following fields of work:
.‘ 37% Education
35% Health
8% Wel fare
8% Agriculture
5¢  Nutrition

7% Other or unknown

100%
"Tﬁe evaluation is]dividéd Into three basic parts:
(A) The'Uﬂganization, or the attendance, participation, and other
indicafions of the satisfaction of the participants with the

way the workshop -was conducted;

 *An essay type questionnaire was also sent. Only 105 of these were retuined.
Forn this heason, and for neasons of space these results are not included hene,
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(B) The Content, or the oplnion of fhe delegates regarding the

- relevance and importance of the topics discussed;

{C} The Impact, or the possible social and cultural influences

and changes which resuited from the meeflng.

A. ORGANTZATION

Questions Responses |.Grenada |-, Antigua Overal |
n* = 60 n= 134 n = 203
Wero you prepared to attend| Well in advance 77% 70% 72%
the workshop?
(NoTified, request for pre-|Less than one :
sentation, schedule weck before 8% 14% 2%
recelived, objective
understood) During 15% 16% 16%
n* = 80 n = 198 n= 278
Wero you satisfled with Yes 76% 86% 83%
these aspects of the
workshop?
{Length, daily scheduling, |Not completely 23% 8% 12%
place, time of year,
accommodations, other) No 1% 6% 5%
N = 17 N = 40 N = 57
(Average attendance out
of six sessions) ' 3.6 5.2 4.6
sassions | sessions sessions
N =18 | N'=37 N = 55
Did you ask guestions: No 33% . 519 . || 45%
during discussions? ‘ C '
ot Yes, many. times, L
or just yes 67% 49% 55%
N o= 17 | N=29 N = 48
Wera all important Yes 29% 55% 46%
persons present at .o 7
No 708 45% 54%

workshop? . ..

*n here represents the number of responses.

accepted.

Up to five per person were -
Otherwise N is the number of individuals responding.
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- Questions Responses Grenada Antigua Overal |
N =17 N = 38 N = 55
Would have small group Yes 33% 34% 34%
discussion improved the , '
workshop? No, or very
qualified o
yes 37% 39% 38%
Maybe 29% 26% 27%
(N =15) j(N = 38) N = 53
| Did many delegates not Yes 80% 71%. 74%
participate sufficiently
tn discussion? No - 20% i S 26%
Why not? (N=18) |(N=25 | N=43
Organization
(i.e. too large
a group, not
enough dis~
cussion time) 78% 64% 70%
Fault of dele-
gate (intimi-
dated, nothing -
to say, etc.) 23% 35% 30%
: N =17 N = 40 N = 57
Were hosts, nationals Yeos 24% 25% . 25%
given ample say in :
planning? No 0% 13% 8%
| Don'+ know 763 629 - [ 673
 (Excluding Yes 1002 67% 74%
those who '
- didn't know) No- 0% 33%. ... 26%
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B. CONTENT
Questions Responses ‘Grenada Antigua Overal |
. N =19 N = 37 N = 58
Were the discussions of Yes 26% 38%f - 34%
young child malnutrition o
real ly needed? Yas, in fact more
open and direct
discussions were
needed 68% 43% 52%
No, or (negative
yes) 5% 19% | 4%
f‘ N = 18 N =38 N = 56
Was the workshop rele- Yes 78% 61% 66%
vanT to your counfries’
needs? Yes, (qualified,
"in part") 22% 34% 30%
No 0% 5% 4%
| N=18 | N=38 N = 56
Did you get practical Yes 78% 61% 66%
information for your .
work? Yes, but not
presently S
applicable’ 17% 21% 20%
No 6% 18% 14%
| | N = I8 N = 38 N =56
Were your objectives for Yes 44% 63% 57%
attending achieved?
g : Yes, in part 55% 37% 43%
! No 0% 0% 0%
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.. Questions”

' Responses

Grenada Antigua-’:- Overall

Which présenfafion

Which most?

impressed you least?

**I. "Opening,
Nature, Scope
& Efiology of

" Malnutritiony

II. "Food,
Nutrition &
Human Develop-
ment®

ITI, "Food,

Nutrition &

Economic

- Devel opment!

IV. "Feeding of
Mother & Young
Child"

V. "Better
Nutritional
Value for
Money"

VI. "Day'CareI&
Any Questions"

(Rank order is given. | is
highest rank.)

n* = 60 n =83 n

143

*n here represents the number of résponses given,

respondent.

at least two responses per

_...~**Thase titles are sesslons, each session has at least two sub-sessions or

presentations of twenty minutes.

(most 1lked) - (least (iked)
~ total responses

A scale was used to rank sessionsi--
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Responses

_Grenada

~ Antigua

Qveral!'

- Questions :-

(Percentage of respondents

0%

agreeing)
e N =19 N = 40 N = 59
" 1"1n which sectors should Agriculture? 89% B3¢ 85%
attention be given fo :
food & nutrition? Health? 95% 85% 88%
Community '
development? 79% 88% 85%
Education? 89% 90% 92%
Econ. develop-
ment? -84% 73% 76%
Others 5% 10% 8%
‘ N=19 N = 40 N =59
what are causes of Too much depen-
infant malnutrition? dence on foreign
: foods. 21% 40% 34%
; Lack of know-
¥ ledge about
b proper feeding
or faulty know-
ledge 80% 98§ 944
Poverty 53 67% 63%
Disorganized
family life ' 53% 63% 59%
Mal-distribu-
 tion of food
in the family 42% 33% 364
Others . 15% 10%
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C. IMPACT
Questions Responses Grenada AnTiQua Overall
N.=19 [N =40 N = 59
Have you seen or heard Yes - ' - 66%
news releases? Before
the workshop? No - - 34%
After the workshop? | Yes - - 73%
No - - 27%
Least number of releases b
reported per caput were | .4/person| 2.2/person]2.0/person
S - n* = 60 n =83 n = |43 .
| Releases were: - seen on Tole; 0% 16% 1.3% ¢
heard on Radio 63% 64% 64%
seen in a news-
paper 37% 20% 244
N = f5 N = 30 N = 45
News releases were Government 67% - 71% - 69%
initiated by: 1 - -
Myse!f 7% 8% | 8%
Unknown 26%5 21% 23%

. N= 15 N = 30 N = 45
Have you taken action Yes 60% 53% 56%
as a result of the o
workshop to date? No 40% 47% 44%
(Approximately 3 mos.
after the workshop) IRRET

. o N=6 N = 14 N = 20
| ¥ not, do you Intend Yes 100% B85% 89%
to take action?
No 0% 7% 5%
o Don't know of 7% 5%

*n here represents the total number of media

exposures reported.
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{f yes, describe briefly

(1)

(2)
{3)

(4)

Twenty ‘individuals I1sted activities indicating action in the nutrition
field such as - - o _

more nutrition in curricula for nursing education, adult education
and home economics;

organization of nutrition workshops;
creation and resuscitation of nutrition committees;

more home visiting by welfare and health personnel 1o households
which are nutritionaliy at risk.

Impact of Diploma in Comnunity Mutrition (OCN) Graduates

[These are local nationals +rained by CFNI in 1969-70. They played an .

important. role in the Workshopsl]

Ques?ions Responses Grenada Antigua Overall
: N= |7 N =50 N = 57
Do you know the DCN Yes - 65% 73% 70%
‘graduafes?
: : No 35% 38% 30%
N =15 N = 35 N =50
Have DCN graduates had Yes 13% 20% 18%
holpful impact? ‘ o
. Some 13% 6% 8%
No, but will 7% 20% 18%
No 13% 20% 18%
Don't know 53% 34% 38%

Discussion

The more outstanding

. shops were:

results of this evatuation of the nutrition work-

(1) All individuals responding felt they fulfilled their ob jectives,

in full or.in part, for attending the workshop. Generally, it

was felt that material presented was relevant fo their work and

national probiems.
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(2) 83% expressed satisfaction with the structure of the workshop In:
regard to accommodation, timing, and duration.

(3) 74% of those responding felt more participation of delegates was
needed. 70% agreed that the reasons for poor parchipaTién.wasr
due to lmpnoper group size or discussion time, 62% suggesfed
Thaf smali group dlscussions would or mIghT improve the workshoﬁ-

-(45 86% sald Thaf discussions of young child malnutrition wasre needed,
52% agreed +Ha+ "in fact, more open and direct discussions were
needed". | o

(5) The most important causes of malnufrifloélwere thought to be fac&

| of, or fal[écious know ledge, abouT préher feeding, and poverty.

..fé) Over half sald They had taken ac+ion as a result of the workshops,

) _and more claimed they intended to Take achon in The fuTure.

k One should be cautioned when reading These reSUITs in Thaf They represenf
the answers of only cne-fourth of the participants of the two workshops. Only
through some kind of follow-up of the non-respondents could all possible sample
bias be removed. Nevertheless, the bias is limited by the fact that the
responses do represent a reasonably good occupational cross-section of work-

shop participants (see figure):

Type Participants Respondents

at Workshops +o Questionnaire
N = 233 N = 59
Health 39% 35%
Education 29% 37%
Agriculture 8% 8%
Welfare 49 8%
Nutrition 3% 5%
Other or unknown 17% 7%
Total 100% 100%
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In addition, one can say that the questionnaire is somewhat rellable in that

the results from two very similar workshops yielded very simllar results.

Re.commendations

Based on the resulfsgof'fhis evaluéfion it is suggested Tﬁaf future
meefiﬁgs should be organized to encourage more participation of all people In
affendance | Tﬁis could be accomplished by small groﬁp discussions or other
+echn|ques dependlng on the size, subject, and duration of the meetfing. In
particular, mone discussion on young child maelnutrition would be desirable
when this problem is included as part of a workshop of this type.

As a general pracffce a standard brief evaluation form should be pre-
pared which coulid be easily filled out at the conclusion of CFNI workshops and
cdnferences Most |mpor+anfly is that resulfs ‘of these conf:nual evaluations
be |nTegra+ed |nTo The plannIng of fufure meefings to |mprove Thear organi za-

flon relevance, and |mpacT
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GENERAL NUTRITION NEWS AND OPINION

UP THE GARDEN PATH WITH POPEYE

- The §ollowing is reproduced from The Lancet in view of the real refevance
of Dark Green Leafy Vegetables (D.G.L.V.) in Caribbean diets. - Editon.

1. - Why Popeye Took Spinach - Richard Hunten

When in the early 1930s Max Fieischer, the creator of Popeye, cast
around for an instant restorative and vital energiser to assure his sailor
hero's triumph over adversity and survival for next week's thrilling episode,
his. choice almost Inevitably fell on spinach. Americans began eating it.in
quantity from about 1920, when it was shown to contain body-building caicium
and iron. They ate even more when they learnt that it was also rich in
vitamins A and C. Within a couple of decades demand for spinach grew so much
that Its cultlvation was Increased from 5,000 to 105,000 acres. 1+ declined
only with the war and the advent of vitamin pills and "reinforced" foods. A
few years ago it was hinted that eating spinach may not be an unmixed blessing:
"Though traditionally regarded as a healthy and even invigorating vegetable",
commented a leading medical weekly, "splnach may have some hazards after all",
Its high nitrate content, which is readily reduced to nitrite on storage, may
cause vomiting and diarrhoea and, more dangerously, methaemoglobinaemia in
infants,

The use of spinach in medicine dates back almost to its introduction as
a kitchen green when diet was an integral part of treatment, and revolves
chiefly around its irritant effect on the gastrointestinal tract. The origins
of the plant itsclf are obscure. "Spinache", wrote an 18th century medical
encyclopaedist, "which is now so celebrated and useful a Green, seems unmen-
tion'd and unknown to the Antients. It is so called by the Moderns, from its
spinous Seed ... We are not certain where it grows spontanecusly ... but I+
refuses no Soil or Climate, and Is in Use in almost all Parts of Europe".
According to the more modern authority it was introduced from Persia In the {5th
century and rapidly established itself as a staple article of diet because of
its succulent leaves. The fact that is is not indexed in The Englishman's
Food suggests that it was perhaps never as popular in this country as abroad.

Recently it has been reported that folic acid may cause nervous and gas-
trointestinal symptoms in susceptible subjects which resembled in mild form
Tthose caused by sympatheticomimetic agents. A possible mechamism for this
effect is suggested by the fact that brain-amine synthésis requires a pteridine
cofactor. Since excess folic acid Inhibits the enzyme dihydrofolic-acid
reductase, which converts dietary folate to the biclogically active tetra-
hydrofolate derivative, high tissue concentrations of folic acid could
theoretical ly cause a fall In available cofactor., Such a reaction would depend
on the ratio between exogenous folate and the original level of dihydrofolic-
acid reductase, an inducible enzyme and probably subject to individual varia-
tion. Evidence has now come Yo light that folic acid may indeed interfere
with brain-amine metabollism because 1t has been shown that large single doses
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reduce the level of the dopamine metabolite homovanillic acid in cerebrospinal

fluid. The sequence of biochemical reactions leading to this fall remain con-

jectural, but, if it is due to impaired dopamine breakdown rather than impaired

synthesis, then the concentration of dopamine in the central nervous system

should rise. This event is known from animal experiments to be associated

with physiological alerting. Such an effect has also been observed in man

~ when single doses of 30 mg. folic acid were given to a group of apathetic
patients in a geriatric ward. -

To return fo Popeye. His adventures may belong to the cinematographic
thrills of another generation, but spinach lives on, |inked with his name as
an approved health food and a diet for prize~fighters. Yet it must be
adml+ted that not one of its constituents, mineral or vitamin, or af least
none recognised in the 1930s, could possibly account for his astonishing feats
of vigor. Their effect through hacropoietic mechanisms, for instance, would
have been far too siow. Against this must be set the undoubted fact that a
can of it saved him every time. Evidence now forthcoming, if confirmed, '
suggests that folic acid, in which the vegetable is rich, by its effect on
brain-amine metabolism, was the rapidly acting activating agent, and the
reason why Popeye chose spinach. '

2, Popeye's Influence Overseas?

Sir: The witty and knowledgeable comment by Dr, Richard Hunter (April
10, p. 746) entitled Why Popeye Took Spinach has wider significance in world
nutrition, especially for mothers and chiidren in less developed regions.

Basically, most of the world's population are obligatory vegetarians,
and, as far as the infant Is concerned, breast-milk is often the only food
taken, which by itself will supply the full range of essential amino acids.
Apart from this, protein derived from animal sources plays only a small part
- in infant feeding in most communities, and the transitional weaning diet Is of
necessity based on food mixtures of vegetable origin. in fact, protein con-
sumed by most of the world comes from cereal sfaples; such as rice, wheat, and
maize. However, the protein quality is deficient in cereals and also lacking
in a variety of vitamins and minerals. A logical approach fo home-prepared
infant weaning foods can, therefore, be made by the "principie of multimixes" -
that is, by combining lysine-deficient cereal with methionine-deficient legume,
to which can be added small quantities of various different dark-green leaty
vegetables (D.G.L.V.) as rich sources of iron, beta~-carotene, calcium, &c., as
well as folic acid.

Variations of this simple-seeming approach are the basls of mos? village- -
leve! "triple mixas", so that the question of the status, cuitural image, and
modern knowladge of the nutritional value of spinach can have an influence on
the question of the use of a range of D.G.L.V. in the diet of young children,
pregnant and lactating women, and, indeed, whole communities in less developed,
largely tropical regions.

The world-wide range of edible D.GrL.V. is yery large, Including various
species of amaranthus and other tropical spinaches, and the leaves of pumpkin,
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sweet potato, cassava, &c. In fact, a search of traditional food patterns
usually shows that D.G.L.V. are consumed, frequently collected wild or semi~
cuttivated In casual home gardens. This was the case in Britain unti! recent
decades ~ for example, sorrel, nettie, and "Good King Henry" (Chenopodium
bonus-hennicus) .

The importance of D.G.L.V. in infant feeding in most developing coun-
tries can be considerable, and It is therefore unfortunate to note the apparent
decline in their use in many areas of the world and also the relative lack of
emphasis often given to these foods by nutritionists. The reasons for the
decreasing emphasls on D.G.L.V, are various. Firstly, there is a world-wide
trend away from the home-grown towards the purchased. Even in many tropical
areas the home garden is regarded as old-fashioned, with country-bumpkin,
peasant overtones, while the "cult of the can" has become statusful. The
blandishments and persuasion of more-or-less irresponsible hucksters of
expensive vitamin preparations, misleadingly labe!led tonics, and culturally
and economically irrelevant infant foods have too often tended to be the doubt-
ful blessings of the technology and marketing enterprise of the foed industry.
As ‘part of .the same trend, in many areas of the world the fruits and vegetables
of prestige and status are those that are imported. This can lead to decreas-
ing emphasis on production of local items, while the imports are always expen-
sive and very often nutritionally much less valuable than more easily available
indigenous foods. ' For example, In some tropical countries the Imported apple
- has status and the local papaya Is under-used "poor man's food". Similarly,
D.G.L.V. are outclassad in the status-rating when compared with sometimes
imported, "anaemic" light-green feafy vegetables of much less nutritional value,
such as lettuce and cabbage.

Despite ethnic and nationalistic emphasis on traditional items of the
diet In some places -~ as, for example, with "soul food™ among black Americans -
the pattern for modern living, including infant feeding, still tends to strive
towards that of industrialised counfries in Western Europe and North America.

It Is therefore of great inferest to follow Dr. Hunter's account of the varied
fortunes and vicissitude of spinach, the best known European D.G.L.V. It is
apparent that spinach has had a very fluctuant reputation and image in the past
two or three decades, moving from mystic "fonic" food to a depressing watery
mass to be eaten as punishment, to an over-emphasis on 1ll-effects from nitrates
and oxalates.

Or. Hunter's comment on folic acid's relation 1o brain-amine metabolism
may perhaps add much-needed modern. sclentific glamour to such rather prosaic-
seeming items as spinach and other D.G.L.V. This would, indeed, be most timely
since, without in any way being cultist ("the beans and greens school of tropi-
cal nutrition™). | belleve the significance of D.G.L.V. in many traditionat
diet patterns has been underappreciated by many nutritionists. In fact, in
- many communities they can be correctly considered as village-level vitamin and
mineral suppiements. In addition, their protein content is not negligible,’
especially dried leaves, with, what is more, an amino acid range which is
complementary ta that of cereal staples.
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Nutritionally It is indeed unfortunate that the Popeye saga Is no
longer with us. However, with the present nostalglic, escaplst trend towards
the diversions of a few decades back, it may well be that these cartoons will
be revived. If so, they would seem to have builT-in nufrition education, not
onty in relation to D.G.L.V. for feeding infants and mothers in less developed
countries, but also possibly in relation to Olive Oyl (low-cholesterol diet)
and even to Wimpy (with the hamburger epitomising a logical animal-protein/
cereal "double-mix" extender of expensive meat and as a cultfural disguiser of
otherwise less acceptable bits of beef musclel.

‘ D.B. Jelliffe
Caribbean Food and Nutrition Institute
P.0. Box 140, Kingston, Jamaica '

3. Popeye's Influence Overseas?

Sir: Professor Jelliffe's fetter (June 12, p. 1245) is a timely remin-
der of the considerable value of dark-green leafy vegetables in the diet of
young children and others In areas where nutrition walks a tightrope. °lIndeed,
i+ may well be relevant for us all. o -

But | fear a revival of the Popeye films would not be helpful, for, 1f
my memory serves me right, Popeye's spinach came not from the garden or the
bush - but from a tin. The object of the series was the promotion of the “cult
of the can", which Dr, Jelliffe rightly deplores. i

Joyce Leeson
Department of Social and Preventive Medicine
University of Manchester, Manchester 13

DrY BEAN PRODUCTS
'Fﬁm alth_e Newsletten of the League fon International Food Education,
Jutly 1971

Joseph R. Wagner and Samuel Kon

- Western Regional Reseanch Laboratony
(.8, Depantment of Agricubture
Albany, California, U.S.A.

~The above mentioned laboratory has conducted research on the utilization
of dry edlble beans for many years. A number of products evoived from this

" ‘program, some of which may be of interest In developing areas to supply needed

protein and ready adaptabillty to ‘acceptable native dishes.

. Two types ot powders have been prepared. One, a tegume powder which
netaing the flavon charactenistics of the whole cooked Legumes, is prepared
by simpiy soaking the beans, cooking thoroughly, making a slurry and drying
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the siurry on a drum dryer. The flaky or powdered dry product can be recon-
stituted very easily with hot water. It {s suitable fon conventional bean
dishes such as soups and refried beans or can be used in many other recipes
to enhance the proteln content.

A flake on powder of very Low glavor intensity can be made by grinding
the raw seeds under conditions that avoid the induction of oxidative enzyme
activity. This can be done effectively by acldifying slurrles of the raw beans
below pH 3.85 until the enzymic activity can be eliminated by heating. Grind-
ing and acid slurrying the beans in the raw state facilitates the breakage of
cell walls to improve digestibllity. Preferably the heated slurry .is adjusted
to pH 6.7 for completion of the cooking and prior to drum drylng. Because o4
the high propontion of broken cell walls this product contains a Lot of §ree
dtanch and i8 much Like a gloun. It is easily incomporated into §Lour-contain-
Aing necipes.as a means of Anereasing the protein content. ‘

Both.drum dried products are readily amenable to supplementation with
the amino acid methionine during manufacture to improve the quality of the
protein. Supplementation with 200 mgm of DL methlonine per gram of bean nitro-
gen, in rat feeding studies, resulted in PER values equal or superior to casein.
This level of methionine supplementation did not adversely affect the organo-
leptic properties of the dry products, nor slurries nor other products prepared
from them. : - S

In vitro studies indicate that a high percent of the starch content. of
both types of drum dried products is digestible. However, they differ with
regard Yo their rates of carbohydrate digestion. Some hydrolysis of the
starch occurs in the preparation of the acid-siurried product. The remaining
polysaccharides are more rapidly converted to maltose by amylase than the car-
bohydrate fraction of the powder or flakes prepared from whole cooked beans.
The greaten ease of digestion and the bland ffavor characternistics may be
advantageous 4in the use of the acid-swwiied product in the diets of children.

Detailed information on these processes can be obtained from the authors.
A general reference list, "Precooked Bean. Products", is available free of
charge upon written request to L.I.F.E.
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CULINARY ARTS 197]

by
Endid Smith
D.C.M. Graduate
Senion Festival Officen, Culinary Ants

Culinary Arts is indeed one of the most popular features of the Annual
Independence Celebrations which take the form of a Festival of Arts. Qv?r The
‘nine yearg of the existence of the Jamaica Festival, the Cullnar?‘AfTé3COEp64'
tition has shown marked lmprovemen+ in standards and has lnvolved in lncreas-
.lng numbers, a wide cross section of the Jamaican Society.

With these facfors in view it was finally decided by the Culinary Arts

AR

Committee that the Competition could be extended to include a vital programme
of nutrition which would assist even in a small measure to combat the incidence
of malnutrition present in the infan? population of Jamaica. The Committee

was divided On Tﬁe issue as some felt that FesTival was not Intended for any
such Innovafuon and +ha+ such arrangement could be better handled eIsewhera.
Dr. Reddy of the Caribbean Food and Nutrition |ns+i+u+e suggested that the vast
amount of money spent on the Competition cou!d serve a two-fold purpose - In
fulfitling the original idea as well as teaching all strata of society fo use
local food to the best advantage, especially in the area of young child feed-
ing. This was eventually accepted and when introduced at the Festival Evalua-
+ion Semlnar held in October last, received great approval. Dr. Robert Cook
from the Institute was asked to address the Seminar and and gave revealing
information on the actual picture of Protein Calorie Malnutrition existing in
+he Island. This information was derived from data collected from surveys and
other statistical sources and proved to by an eye-opener to the participants

present.
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Having established the meed for combating malnutrition, it was decided
to ask competitors in the 197 competition to devise a meal for a family of 4,
conslsting of all nutrients required to suffice one-third of the day's minimum
requibemeﬂfsand'suifable for an infant of 9 months to 3 years ~ the pre-school
age. The cost-of this should not exceed $1.00, and ingredients should be
primarily indigenous foods.

At the Parish Seminars commencing in January, and conducted throughout
the island, special emphasis was placed on this subject, Demonstrations were
given on One-Pot meals, which was the class selected in the Competition for
nutritional assessment. These demonstrations clearly depicted the use of
multimixes, giving consideration fo the protein, calorie, vitamin and mineral
content for all members of ‘the family. Where extra seasoning was desired for
the palate of the elders, the infant's was taken out before such addi?ion,
and made palatable, attractive and suitable.  There were lectures on infant
,féé&ing;'shéwing of slides, posters, and picfures, as well as disfribufipn of
‘réldted |1%erature. The Sclentific Research Council assisted greatly in thesec
activities and a senior member of their staff, Mrs., Sadie Campbell, showed
very keen Interest. The importance of proper feading of infants even in the
foetal sfages was stressed very forcibly and clearly and the advantage of
local foods vis-a-vis imported foods in cost and value for money was proveqk
People were also encouraged, where, possible, to grow. vegetables .In ?heirﬁ?@ck—
yards and to rear small stock and poultry for the benefit of thelir fgmjjies,
~ Two such Seminars were held in each parish and people expressed their deep
appreciation and felt they had gained much information.

The exerclise was a fremendous success. Entries in this caTegory{

Class 8 - One-Pot and other combination, far exceeded entries in other
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categories. There were 83 dishes and the adjudicators thought that 'all had
some potential in the role of infant feeding although only 20:were selected
for presentation at the National Finals. One could conclude that the seeds
sown at the Seminars were now bearing fruit af parish level. The National.
Finals held at the Sheraton-Kingston Hotel on the 21st July were-of a high
standard and the One-Pot dishes were even of a better standard of-preparation
and presentation than aT parish level. The cream of the parish Competifions
was displayed.

The casserole dish awarded the trophy donated by C.F.N.1. was called
"Bansha™ and measured up to the standard of requirements. This was entered
by Mrs. Verona Young of Water Léne In Clarendon, who also won a silver medal
and cash award of $40.00 for the presentation. Thirteen other dishes in this
category won bronze medals, certiticates of merit and other awards. The Scien-
+ific Research Council kindly volunteered to make s|ides of the One-Pot dishes
presented at the National Finals and took samples of each for analysis. ~This
data will be made available as coon as it is ready and will be used to further
the cause of young child feeding.

The attempt fo introduce nutrition in. the Competition has proved that
the Jamalcan populace Is ready to accept changes that will be beneficial in
the final analysis. The need for better nutrition is ostablished and every
“avenue should be used-to convey this to the public. |f preventative measures
are employed, it will be evident that Jamaica will be producing a more healthy
nation in the long run, with the available resources. This will certainly not
be an overnight achievement but if a proper foundation is laid, and the right

guldelines in nutrition given, the final goal will be achieved.
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The Department of Public Health, the Scientific Research Council .and the
Cgribbgah;fpod ?hd Nufrl+ion:£nsfi+uTe are'pfaying a_great baf+hin the digsemi-
nation éf fhese guidelines. Success will ul+ihafeiy depend on co-bperafion?i!
from all disciplines and in this endeavour, Cullnary Arts in the Jamaica
Festival will continue to give the necessary support. This particular phase
can now be considered a permanent feature in Culinary Arts and 1t Is hoped
that there will be greater expansion in the future.

Thanks are duly extended to all who c&nfribufed to the success of nutri-
tion in its experimental stage in the Competition, Dr. Reddy a former staff
member of the Caribbean Food and Nutrition Institute and an ardent supporter
of the cause of nutrition wil! be pleased to hear of this development. The
Competition will in future not only be used as a channel for people to express
themselves in the Culinary Arts, but also fo champion nutrition as an integral
part in the development of a nation.

Below is the winning recipe in the Nutrition Category:

ONE POT MEAL - "BANSHA"
C.F.N.I. Thophy ~ $40.00 Cash Awarnd

Silven Medal
INGREDIENTS:
4 cups coconut milk (I1g. coconut) 3 cooking tomatoes
Bag of pimento and annatto sceds 1 thsp. Lime judlce oxn
. uinegan
1 £b. shad soaked overnight
. . 2 doz. small gheen bananas
1 medium ondon, chopped (cvoked)
1 hot gneen peppenr, chopped | % cup skimmed mitk powder
METHOD:

Place bag with pimento and annatto seeds in coconut miik and cook until near
oil stage; stir constantly. Put shad into pot of cold water, bring to boil,
remove and cool., Pick out all bones. Add shad To coconut gravy, remove

\
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“annatto bag and season well with pepper, tomato and onion. Simmer until well

done. Cream bananas with milk. Cover the bottom of a casserole with creamed
bananas. Remove excess fat from run down and pour over creamed bananas. Plpe
rest of bananas on top. Brush with fat; push in oven to reheat. Garnish and

serve hot. Serves four. ' '
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READER'S LETTER

From On. Ann Ashwonth, Thopical Metabolism Research Unit, Unverwsity of the West
Indies, Kingston 7, Jamaica.

Dean Sin:

On page 102 of "Cajanus™ Vol., IV No. 2, 1971, Sobee {4 Listed as a

milk-based infant 5ood In fact, Sobee 48 a mdfz-ﬁfw.e preparation, the chied
constituents being soya §Lour and dextri-maltose: At 48 intended fon infants
allenrgic o cow's milk,

Yours faithfully
A. Ashwonth
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NUTRITION EDUCATION IN THE HOSPITAL*

by

' E.F. Patnice Jekligfe
(Reaeanch Fetlow/Nutritionist, CFNT )

The role of The diefifian in a hospi?al is an extremely |mpor+anf one,
buf at times 'espeC|ain in developlng counfrles, it may not be fuIIy appre-
ciated by other hospital staff. This may occur through a Iack of knowledge,
because of the frequent imperféc+iéhs of human relationships, or because of
the narrow interpretation by the aieTITIan herself, or by the medical, nursing
and administrative staff, of the scope of her responsibilities.

A hospital should be considered by all as a community project especially
as a centre for educatlon and not as an isolated medical enclave with a sub-
sidiary dlvision, dealing with diet sheets and food service.

In order to be maximally effective in her work, the dietitian newly
appointed to a hospital must first put her kitchen In order. I[n this she can
only succeed if the hospital administrator appreciates her needs which will
permit her to give efficient service. She will need a good supporting staff -
food supervisors, cooks and other auxiliary staff, equipment which actually
works, and can be repaired locally and speedily, and an efficient system of
ordering foodstuffs, which will assure a reliable supply of good quality
fresh foods, at a reasonable price, so that +he kitchen attendants do not waste

their time and that of the dietitian, as so often occurs, searching for meat

*pnesented at a Technical Group Heeting on “"Food and Dietary Services in the
Contemponany Carnibbean”, Barbados, November 19 2o 22, 1970.
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among pleces of bone and endlessly and wastefully trimming poor quality
vegetables.

Accurate inventory records are needed, permitting an improved purchasing
pattern of processéd'foods of good cost nutrient value,

In many hospiTS!s which have not benefitted from the services of a dieti~
tian or a nutritionist, only haphazard menus may be available, which were
devised In the past by transient interested physicians, or senior nurses, with
little nutritional background, or were inherited and handed down through the
ages by varlous hospital administrators.

In such a challenging situation, the dietitian will be ideally placed in
some wéys, in that she can devise within the same budgetary framework up-to-
date, nuTriTiona]!y and culturally acceptable recipes, utilizing as much as
possible, seasonally available local foods.

The die+i+ian can also consider preparing a short guestionnalre directed
fo both hospiTaI staff and pafienfs which could acquaint her of the food pre-
ferences of the community she intends to serve.

For the efficient implementation of advance menu planning, the coopera-
+ion:be?wéeh doctors, who will order special therapeutic dietaries and who
;nee&'fhé dietitian's expert advice, and senior nursing staff, who are respon-
sible for the ordering of all dietaries, is essential. - Regular meetings be-
tween members of these groups would improve their working relaflonship and
their unders?andlng of exlsTlng problems, as well as promo+e a beTTer sfandard
_Qf_nqtﬁpflqn‘un fhelhosplfalf

‘The arga:pfAnuTriTioqal_fnfluencelof?he dieffftén.could.be &éffnedq.

~.under the following headings:-
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1. Food preparation
{a) For healthy consumers;
(b) For sick consumers, which takes info account patients who
partake of the full-dietary and infant and special diets;
(c) Foods prepared for demonstration purposes, in clinics and wards.
2, Thaining
{a) Kifchen staff at all levels;
{b) Orientation of physiclans and senior nursing staff;
(¢) Teaching In the curriculum of medical students, nurses and
midwives in training.
(d) Teaching of patients in wards, in clinics, and in homes, with
the help of diefeffc aides and nutrition auxiliaries,
3. Liaison visits
This implles close coordination with medical and nursfng staff, home
economists in the area and also with agriculfufal exfenslon officers
and community development. workers. |
These activities may seem for the already overworked dietitian, an
impossibility, but by projecting her desire to Improve the nutritional status
of the community, by offering her skills and by Training others to help In her

activities, her full potential will at last be appreciated.

”Foad-pngpanaxion
tn order to hgve an efficiently ope}afiné hospital, the healthy con-
sumers must be well fed. Hospital workers are an unusual breed of people who
have in many cases accepted a rather unphysiologlcél'and indead highly stress-
ful mode of existence. Most dietitians will be awafe of the great expenditure

of energy required by doctors and nurses, their long spelils of duty and often
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exhausting conditions of service, which Includes daily contact with infection,
requiring them to be at their peak of personal physical fi#nesé!

Moals for these groups must be not only nutritionatly safisfyiﬁg, but
must be attractive and aesthetically served, in order to fempt fhé appetite of
often very tired and emotionally harassed people who witness dally the ravaées
caused by disease and death, to which no one can ever become fully reconciléd.

In countries, in which a choice of medical and nursing tralning schools
exist, it would be interesting to note how much the reputation of good food,
as well as other criteria, has influenced the students In their choice of a
particular hospital.

A very special effort for night staff should be.ﬁade. Théirlﬁsfmé].iife
rhythm is altered, with frequent staff shortages they are often under pressure,
and if they anticipate cold unappetising meals, they may.forego this unpfeasanf
experience, and will maké do with some small nutritionally unbalanced snack
in the ward kitchen. The meagre salaries éf Junior nurses and docféfs should
not have to be spent purchasing foéd during their off duty houfs.

The time when micro-ovens will be available in hospitals permiTTing.
night staff to heat The!r own meais is not with us, as yet, in the Caribbeén,
but practical efforts should be made to ensure and promoTé beffer services for
night workers, |

In the Commonweaith Caribbean, where problems 6f cobesity exléf, the
cultural practice of preparing at cne meal sevefal calo%ie_f‘ph.foqdé, such-
as rice, plantain, sweet potato or yams should be avoided, as iT'wquid:benéfiT
both hosplital staff and patients physicaliy and would educaTe fhem:fﬁ:;he-éon-

cept of a balanced dietary.
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I a good undérstanding exists between medical, nursing and dietetic

staff, much can be achieved to promote the well-being of the-patients..

w4t should be reﬁembered,_fhaf the word hosplital is derived from the
Latin hospes, which means guest, but one may wonder at times whether the
feeling of friendly hospitality fs extended fo patients. In an allen, tonely,
and offen'frighTening world, the serving of accustomed food may be a welcome
and' reassuring feature of the hospital stay. But how much- of the food served
is actually consumed? Florence Nighfingale,l a most en}ightened nurse who
apprectated the value of a balanced assimilable diet in illness, mentioned .
four potnts which could promote a lack of appetlte in sick people.

A defect in cooking, a defect in the choice of diet, a defect in the
choice of hours in taking diet, and a defect in appetite of the patient. Of
course, to these basic defects, others come to mind, defects in the attitude
of nurs]ng'sfaff, their indifference or attempts to hurry paitents who must
be fed, defecfs in presentation of the -meal, defects In the appearance, taste
and cultural accep?ébilify, defects in physical surrounds [proximity of other
seriously ill patients,(odours, sounds etc.,)] defects in the psychological -
“make up of the patient [depression, anxiety], and of course defects:in the . .

physical well-being of the patient causing anorexia, vomi+ing or Inability to
masticate or swallow foods.

in a.sfudy'carried out by Platt, Eddy and Pelleffz in I963,:§oyerlng :
152 hospiTaIs;in-EngIand and Wales, i1t was found that the best food service
" was available in hospitals of less than 60 beds. In the larger hospitals,,. .
plate waste from breakfast foods was of the order of 25% whilst lunch and. ..

evening meals accounted for 35% to 40% of rejected food.
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It is presumed that the dietaries in these hospitals had taken into
account the daily nutrient requirements  of the patients. Thus it could be
deduced that the majority of the patients existed on Insufficient food Intakes
~at a time when their nutritional needs were critically high. What is the
situation in our hospitals in the West Indies?

All dietitians need to be fully aware of the Importance of nutrition in
illness and much research has been undertaken in this area.® |linesses and
stresses of all kinds, both mental and physical ones such as fractures, burns,
~arthritis as well as fevers, vomiting and diarrhoea, will contribute to malnu-
trifion states.-

As well as decreased food 'knfake due to anorexia, losses may occur of
“essential nutrients, such as nitrogen and potassium, feading to muscle wasting
and electrolyte disturbances, -

Kinney et al, studying patients who had undergone major surgery, found
an average weight loss in them of 6% within 10 days after operation, due in.
part to pre-operative procedures such as reduced calorie inTake:and catharsis,

From all these studies, a clear message emerges, feeding .the patient
with calonies and proteins and othen nutrients as part of a balanced diet can
minimize phrotein Losses and will promote wound healing in surgical cases.
Ascorbic acid is also thought to be wseful :in-this context because of its rela-
tion to collagen formation.

- Thus, it is of the :utmost Importance. that the. dietitian,who has .scienti-
fically and conscientiously devised and planned -hospital. dietaries, should
ensure that they are consumed by the patients. When possible, a cholce of
menus should be available. |In the wards, with the assistance of sfsfers; the

nurses or auxiliary staff serving the meals, should be made aware of their
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ImporTanT responslbilnTues In The marfer of feeding parlenfs.‘

o Junlor nurses offen consmder The serv1ng of meals as a routine chore to
Aﬂbe discharged sw!ley, buf +hey should be made to appreciate that the daily
dosage of calories, pnofelns, vnfamins and mlnerals is as essenfial as the more
dramaTic—seem:ng blood +ransfusnons, or injeoTions of drugs. The dleflflan,
:ward slsTers and +u+ors in +each|ng the nurses should make fhem‘ﬁnu#rfenr
conscious", so that they should be as concerned ifa paflenf reJecfs his food
as They are when a medicine is refused or vomnTed | )

In paedta+r|c wards, often overcrowded with cases of severe or marglnal
malnutrition, "feeding hands" are usually at a premium, yet "rehabiiifafion by
food" is the medicine requ:red by these children. o

lf parenTs, auxiliary or volunTary sfaff are helping To feed the children,
the advice regarding quanriry to be served to the child, etc., by a member of
The dietetic staff would prove valuable, and charts of quantities of food to
be served to children of dIfferenT age groups would be useful and would mini-
mize piaTe waste, - |

| WIfh The unfor?unafe +rend away from breasT feedlng, a Iarge.number of
ch!ldren admITTed to the wards are complefely aor parflally bofTie fed, ye+ it
is rare Indeed for the nurslng sfaff or aT ﬂmee even the phy5|C|ans, to know
*he caloriflc and protein, mlneral and vafam|n confenf of the feeds glven. The

magic formula "give 24 oz. of milk per 1b. of body weight" is used with
success, buT how much more meaningful |+ would be to know, The actual nutmcent
dosage reIaTed To The daIIy reqU|remen+s of The infanfs
Prepanation of §oods -
ol 1swel | known,-Thaf:nufrlen+,Iossesioccur_during,iheioooklng of foods.

Within the institutions in the Caribbean, how prevalent is the custom of
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err—éoékIng ffésh ¥odds? in the British study previously mentioned, in over
one-third of the hosplitals observed, green leafy vegetables were cooked for
55 minutes or more routinely, and In two hospitals for over |15 minutes with
an obvious loss of valuable nutrients. It is most important that the cooks
realize the importance of fheir.job in promoting good health in the hospital.
A hospi+al which has the reputation of serving fresh appetising vegetables
will be ﬁo+ oniy a credi+ to the dietitian, but also a valuable tool for

educating the public and promoting better dietary habits In the community.

Training., Content o4 nutrnifion education

‘It has been widely acknowledged that, although hospitais should be the
centre of excellent nutrition educatlion, often inadequate or indifferenf
teaching and advice is given to staff and patients within its precincts. This
may be due to multiple causes the primary one belng a lack of coordinated nutri-
tion education poilcy. With a well trained competent and experienced.ﬁufrETIon—
ist dietitian, this unfortunate slituation could be much improved. |

In. the larger hospital library, books and'jodrnals dealiné wifh the
subjects of nutrition and dietetics should find their place besiqg medfcal
texts, and if activities such as journal clubs exist, the diefifiéﬁ éﬁéuld
participate and bring to the notice of har cotleagues relevant up-to-date
articles in the field of nutrition.

Arealistic appralisal of the content of pracf!cai anrifion'clagseé?o
nurseés should.be made. They should. use thelr jnfelligence, fime and energy to
a better purpose than.making beef tea or barley water. During their training
visits to the.kitchen should be made, so they can apprecié%é the amouﬁf of
work and the intricacies involved in preparing staff and paffeﬁT diéfarieé.

They should be asked to make an evaluation of what they have learnt durihg
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fhese visifs. _Teaching 1o ofher_qgﬁres of personnel §hpuld also be realistic
in Its content. _ |  - |

in the clinics and ward;; nutrition educaffon cah‘be Introduced through
talks given by trained staff and auxiliaries to paTIenTs and their relatives
(at least af vtslflng‘fimes) espeCiaIty to mothers of sick chiidren and the
VUlnerébte pregnant and lactating women. These talks could be usefully illus-
trated by demonsTraTIng portions of seasonal ly available cooked Iocal foods_
and nufrlfious food mixtures, stressing thelr cost nutrient va|ue. | £ donaTed
toods are distributed, special demonstrations on the use of these Is very
important. ldeally if feasible, the foods should be cooked in front ofi the .’
audience. Simple recips leaflets should be avallable for participants to take
home.

These activities should be a cooperative effort befween the disciplines
of nurslng (hospital and pubiic health) dietetics and home economics and
suitably trained auxiliary personnel could be usefully employed.

As well as therapeutic nutrition clinics available for patients with
specific metabol l¢c disorders, orientation clinics for the obese and for the
elderl§ should be considered.

Cldse'cobpera+ion with public health nurses visiting families "at risk"
In the community is yef another valuable extension of the hospital dietetic
service. Such projects using nutrition and home economics aides have been
developed in some cities In the U.S.A.4 & 5 1§ hospital demonstration gardens
exist or are adjacent to a nutritional rehabilitation centre, fhese are of an
educational value to the recuperating ambulant patient and the parents of mal-
nourished children. 'Again cooperation is required between the dietitlan,

agriculTufal extension staff, medica!, nursing and administrative staff
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of the hospital.

Isolated efforts by one discipline afone will not improve radically the
nufflfion'awareness of hospital consumers, or indeed, thelr nufritional status,
An fnTérdecipiiﬁary {eam efforT;usiﬁg both fﬁily-fhaiged and;aqxlllagg_pér-u

sonne! could transform the hospital stay of patients - often a dreaded and

dreary episode - into a meaningful, learning experience which would prove of
value to them when they résume their normal life in the community.
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CFNI NEWS

: {The Guyana National Food and Nutrition Survey which was carried out - -

during the months April, May and June has now been completed. The results
are being processed and we hope that the preliminary "raw data" will be
ready for the Guyana Government by November.

The Institute Is happy to welcome another new member to its staff,
Dr. Kenneth Antrobus, who has taken up a post at the Jamaica Centre as a
Maedical Nutritionist. Dr. Antrobus, who is from St. Vincent, was formerty
attached to Save The Children Fund in that country. He has recently
compteted a one-year course at the London School of Hygiene and Tropical
Medicine, from which he obtained the Diploma in Tropical Publlic Health.

- On July. 14 another one-day seminar.on Young Child Feeding was held
in Bermuda. To date, these have been held in most of the islands in the
Caribbean area and It Is anticipated that the other islands will be covered
in the near future.
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THE FUTURE OF SOYABEAN IN THE CARISBEAN¥
by ‘
On. John L. Hammenton

Agronomist, Faeculty of Agriculture
u,u.1,., Mona, Jamaica

Experiments on soyabean have been In progress in the Faculty of Agri-
culture of the University of the West Indies since 1967, and we have now
reached that difficult stage in the development of any new crop - the stage .
between small-plot research and large-scale commercial planting.

Consldefable quantities of soyabean oll and soyabean meal are currently
Imported by the territories of the Commonwealth Caribbean, so fhaflfhe possi~
bility of reducing importation by local production is aftractive. As an ofl-
seed crop soyabean Is not a crop for the gmail farmer. Economic broducfion
of soyabean would have to be undertaken on relatively large farms and must be
fulty mechanised. |

Satisfactory ylelds of soyabean, in the order of one to 1.5 ton per
acre, have been cbtained In Trinidad and Jamaicé respectively from experimen-
tal pltots. This level of yield compares favourably with that found in_many
parts of U.5.A., the principal soyabean producing country. Expertmeﬁfal
plots however, receive a great deal of care and attention. Yietlds from smal!
plots are not an accurate guide o the level of yield of commercial plantings
where much less care can be lavished on the crop and yields are inevitably

tower.

*This article appeared §inst in "Caribbean Farming”, Vof. 3, No. 1, page 29,
and 48 neprinted by the kind permission of the author and editor.
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Although the agronomic requirements of the crop In the Carlbbean are
by no means fully known, sufficient data on varieties, row spacings, plant
population, sowing dates and fertilizer response are avallable fo enable
sound interim recommendafioes Yo be made. Research on-These and other topics
will have to be continued if soyabean is developed as a commercial oil-seed

crop.

Inﬁoma,tcon Naeded

Informaflon on The cost of producfnon of soyabean grown on a field
scale in ?he Caribbean is virtually non-existent. So far, very few afTemst
at “non-experimenfal" producflon have been made and in those planflngs modorn
methods of mechanised producflon were not utilized. Cosf:nge from such .
plan%nngs are no gunde to production costs of a fully mechanised sysfem |
Realistic producTaon costs can be obtained only by growing relatively !arge
acrecages - a minimum of say 20 acres - under commercial conditlons waTh fuil
mechanisation. lSu;h a study is an essentlal prerequisite In deferhining‘fﬁe

feasibility of introducing soyabean as an oll seed crop.

Lange Arcas

| f soyabean proves an economical proposition as. a commercial oli-seed
‘crop in the Caribbean, the question of land availabillty arises. The area
required will be determined by (a) the production requirements of a single
territory or of the CARIFTA region - this canree estimated from the average
yield obtained in large scale plantings, (b} the minimum quantity required
to justify investment by the local processors in extraction equipment. For
mechanised produchon the land must be in large blocks and reasonabiy fevel.

Texturally, It should be a well -drained medium to heavy loam. Any form of
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surface drainings must be such as will not impede the operation of machinery -
particularly combine harvesters. A supply of irrigation water will be needed
to ensure full utilization of the land. Techniques and regimes of water appti-
cation will need to be examlned to ensure economical and efficient use of
water. It will be necessary.fo grow soyabean in rotation with maize or other
crops which can be mechanised. Because of its relatively long growing period
(4-4% months) and the need to mechanise, soyabean cannot be Intercropped with

cane or othar crops.

Farming Techm’.queé
The modern techniques that will neé& to be explolted it production
costs are to be kept down fnéiqde the followfng:— | -
(i) Dritling to a sTand wiTH Tféqfor tool-bar mbunfea precision
séeders. .. |
(i | Chémfcal weed control with a residual soil-acting herbicide,
probably band-sprayed at the fime of dritliing, Tractor-
hoelng or shielded sprays will be needed for inter-row weed
control, and post-emergence directed or overall sprays may
be necessary to achieve a sufficient duration of control.
{(iii) Minimal insecticide treafments to control leaf-eating and
leaf webbing insects. Since a series of sprays is likely
to be necessary, the crop méy need to be grown with tractor
wheel-ways at sppropriate intervals fo minimise mechanical
damage to established plants.
(iv) Mechanica! harvesting by combine harvesters, The harvesting
of crops maturing during wet periods is likely +o pose

problems. Planting at such times as will minimise the
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likelihood of wet harvests is an obvious move, and follar
desiccants may be useful in those cases where harvests are
unexpectedly wet.

(v} Artificial drying facilities may be needed, since'soyabean.

can be safely stored without rapid deterioration only at a
moisture content of 12% or less.

There is a need to develop suitable and reasonably profitable crop
rotations - mailze/soyabean rotations have been proposed for Trinidad (Radley,
1968%). Dry beans might be a suifable crop in rotations In Jamaica and Belize.
Soyabeans show limited and uncertain responses to direct fertilizer applica-
Tiohs,'buf appliéa+foﬁs”elsewhere in the rotation may be effective in improv-
ing soyabean yields. Rotations must take infd account expected rainfall
patterns - in regard TorsafisfacTory sowiﬁg.défes, to minimise the need for
irrigation and to avoid excessively wet harvesting conditions with the dangers

of seed sprouting and seed decay.

Equipment
The investment in machinery for large commercial plantings is consi-
derable. Radtey (1968) listed the requirements for 450-500 acres as follows:
| Combine harvester, self propelled
I Corn attachment for above
2 Tractors (60 h.p.)
2 Disc plodghs
2 Disc harrows

2 Rotavators

*Radley, R, (1968} The prospecits for soyabean production in Trinddad
and Tobago. J. Agrniculiurnal Society Trinddad & Tobago.
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2 Toolbars, each with four (or more) precision seeder
units

2 Sprayers, tractor-mounted.

This equipment could also be used for corn, although a high-clearance
tractor for insecticide applibafion might be reﬁuiréd. To this list should
be added band sprayling equipmenT for the Seéder units, hoe legs for the tool-
bars, or separate steerage hoes. On certain soils a rotavator might not be
necessary and could be replaced by tine harrows. Furrow formers or ridging
bodies would be necessary for surface irrigation. Such 'an inventory lIs
Iikeiy'fo cost J$30-40,000. In addition drying facilities would be neces-
sary. An tmportant point is that carefully scheduled staggered plantings
would be essential to ensure proper utilisation of the combine, without
shafferlﬁg losses, and of the drying facilities. An investment of J$40,000
per'500 acres is J$80 per acre. Written off over 5 yeérs, this is a depre-
ciation charge of J$16 per acre per annum. Repairs, maintenance, replace-
ment and running costs would be additional fixed overhead charges.

For invesfigafioﬁai purposes a less extensive méchinery budget would
be required. For 20 acres thae following would be sufficien?, assuming that
basic cultivation equipment and tractors were available on hire or loan.

The inventory might be as follows:

| Combine harvoester, trailed and P.T.0. driven
{about 5 f+. cut)

| Toolbar with four preclsion seeder units
| Set band spraying equipment
| Steerage hoe

| Sprayer, tractor mounted
This would probably cost about J$7,000 and is a minimum machinery

Investment.
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in The:Commonwea!Th Caribbean, only Belize, Guyana, Jamaica and

Trinidad & Tobago have large fracts of "mechanisable" land. In Belize and
Guyana large areas of uncroppad land are ayailabfe which, if found suitabie
for soyabeans, and if Irrigation can be made avallable, give these two
territories considerable potential for soyabean production. The Ministries
of Agrlculture of these two territories are currently engaged in frials
on soyabeans. in Jamaica and Trinidad, suitable lands are currently under
sugar canc. Soyabean production on a commercial scale would depend there-
fore on a change of land use which involves_pol!cy decisions. Such poijéy
decisions must be based on reliable data from investigations along the lines
outlined above which should take inTQ_accounf_The entire rqfaffon. |

~.Although the above account has considered soyabeans as an oitfsee&f_
it must be borne in mind that the profein-rich residue after oil extraction
is an important feeding-stuff for |lvestock. Soyabeans also can be pro-
cessed to make attractive protein supplemenTs for young children - and
Indeed to make nutritious and acceptable meat sgbs?ifutgsﬂ, fhe value of
soya protein in TheTCaribbéan therafore is an additional factor to be

borne in.mind in decision-making on commerclal production of the crop.
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BETTER NUTRITION STUDIES*
by
F. Barbara Ontans:

Nutrition experiments. What is the first thing that comes to mind
when you hear those words? Do you think of deprivation studies or something
else? Those teachers and students who equate nutrition experiments with
deprivation studies betray a decided lack of imagination. Unfortunately,
various commercial bodies have so successfully promoted inadequate-diet
experiments on animals (by providing free animals and "depfivaTion kits")
that high school teachers have been conditloned to accept these studles In
the .curficulum and as suitable science-fair projects, often fo the excluston
of more.revealing experiments. This heavy reliance on improper-feedlng'expe-‘
riments should be replaced by nutrition studies that are more humane and more

relevant fo society's needs,

What's Wrong with Deprivation Siﬁdéeé

Fresent gu!delinés *or the use of animals in science fairs require
that depriva%ion;of;nufrfénfg experiments "proceed only to the point whers
sympfomsréf Tﬁé deficléﬁéy appéar" (National Society for Medical Research
Ad Hocléommiffeé, 1969) . HoweVer, This caution has proved ineffecft?é be-
cause inexpgrienced yéungsfers working at home (and even +eécber§, if un-
trained in pathology) cannot identify that "point". The Iingeriﬁg‘deafh of
deprived animals has been reported at several science fairs, and yet the.

students have said they had no idea the animals were so sick.

*Reprinted by hind permission of authon and editor, from "The American
Biofogy Teacher", Hovember 1970, Vol. 32, No. &, page 484, Author's
addness: 24 Plaingield St., Waban, Mass. 02168, U.S.A.
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These guldelines atso require that after disease symptoms appear the
dietary deficiency shali, if possible, be corrected; otherwise the animals
must be humanely put to death. As most youngsters do not have the expe-
rience, the equipment, or the knowledge of the symptoms and doses needed to
fulfill these requirements, they should not undertake diet-deficiency expe-
riments for science competitions.

In addition to the fechnical difficulties of conducting these expe-
riments properly, there are moral, psychologic, and social objections o
deprivation studies in elementary and secondary schools. Is it morally
justifiable to demonstrate esfabf!shed facts over and over again when animal
suffering is involved? |f the ;nfen+ional infiiction of crippling disease
is tolerated, then with as much justification the effects of bad driving
coutd be portrayed by squashing animals between metal and concrete untit
+thelr bodies are crushed. Plainly, the adverse effects of such demonstra-
t+ions outweigh thelr possible educational benefits. Surely the many alter-
native ways of conveying the same information - movies, discussions, and
the |ike - are preferable to those Thaf harm anamais. |

How readlly do students relate Their own fooduﬁéﬁffs and human nuTrI-
tive problems to the experlence of watching rats slowly Iosing Theur haar
and developing ;wolien eyes, bloody nostriis, and pneumonia? A youngsTer

may not be persuaded by the teacher's directive, "Wefl now go and eaf a

good breakfast".

Hurting Animals Has Hardening Effects
It is of paramount importance that the child first develop a positive
attitude to life and be protected from violent experiences. A youngster is

not asked to put an animal to death; nor should he be required to hurt one.

A -
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Yet insensitiveness to these lssuss has led the National Dairy Counci! (1968)
to promote second-grade class demonstrations of growth retardation in chickens
not fed milk products. Such activities can be emotionally upsetting or - even
worse - emotjonally desensitizing or hardening, to immature minds. It is
wrong to condition children from an early age to watch or participate in hurt-
Ing animals, How much better it would be to have second-graders undertake
studies suggested in the Kindness CRub Project Manual (National Humané Educa-
tion Center, 1969).

A manual produced by another commercial enterprise fto promote . inade-
quate-diet experiments on animals by young students states, "One who loves-
animals will deeply sympathize with the [diseased] animals when their symp-

toms appear but he must realize that this is the result we have been working

for. ..." (General Blological Supply House, 1937). But should we halp chil-

. dren to overcome or, on the other hand, to preserve their reluctance to hurt

animals? Sensitive youngsters turn away from delibarate infliction of pain
and. disease on helpless animals. They do not want to be responsible for
causipg animals to become blind, unable to walk, or retarded In growth.

There are many accounts of Teeéagers sabotaging class demonstrations of in- -
adequate-diet effects by slipping the mice wholesome nourishment when: the
teacher wasn't looking. |In these formative years, should not kindly instincts

be fostered rather than suppresssd?

Dispropontionate Emphasis on Vitamins

The U.5. Food and Drug Administration has sald, "Vitamins and minerals
are supplied in abundant amounts by commonly available fcods. Except for
persons with special medical needs, therc is no scientific basis for recom-

mending routine use of dietary supplements" (Federal Register, Dec. 14,
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1966: 31 FR 15746). :Many food and drug company advertisements,. however,
.prefer fo suggest that-large numbers of affiuent, overfed Americans may
suffer vitamin deficiencies, and too many téachers unwittingly promote this
fancy by undue-attention to vitamin-deficiency experiments. James L. Goddard,
former comnissioner of the U.S. Food and Drug Administration, has declared,
"We may already have. achleved an optimum of mésunderstanding about the nature
and value of [vitamin] products” (Goddard, 1968; italics in originall.
Attention should be directed, instead, to the real American problem:
obesity. As many as 23% of teenage girls and 18% of teecnage boys are obese -
and obese youngsters are less likely to be accepted at high-ranking colieges
(Canning and Mayer, 1966). .Among the middle-aged, obesity is accompanied by
a threefold rise in heart disease. Among the poor, some 44% of women and 34%
of men are obese (Coldblatt, Moore, and Stunkard, 1965). How instructive
and constructlve it would be, if youngsters (especially those from impoverished
homes) were told to purchase a week's breakfast of high nutritive value for a
small sum, recording the relative costs of protein, carbohydrates, and fats.
Constructive advice-about fad foods and the factors that result in obesity -
would constitute practical education in nutrition. Scund, scientific facts™
and answers to commonly asked questions about obesity are provided by the
professor of nutrition at Harvard University in an excellent book, Overweight

{(Mayer, 1968}.

Sound Ways of Teaching Nutrition
o Of course, there. are many ways to iearn about the deleterious effects
of poor diet without harming or killlng animais. Clive M, McCay, professor

of nutrition at Cornell University, has pointed out that "hundreds 6f good

i
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nutritional experiments....can be done without any suffering of the animal(s)"
(McCay, 1956). For instance, compare the rates of growth of animals kept on
1) standard laboratory chow given ad £{b. with those kept on (1i) a varied
diet comprising many different kinds:and tastes of foods and those on (iii) a
varied diet with high protein content. OCoes diet affect thelr social be- : -
havior? Demonstrate in class how animals, when offered both suitable and
unsuitable foods, will select a balanced diet of correct proportions and
amounts. The lesscn is, if rats can do this, so perhaps can teenagers!
Measure the metabolic rates of animals and human beings. Show photographs

or movies of well-conducted demonstrations of improper animal diet. - (See
references for movies.) Make chemical analyses of foods for mineral con-
tent.

Keep a detaiied record of students! eating habits and assess the
nutritive values. Elicit reaction time, decision-making ability, and work
abitity of a group of students who have regulariy cmitted breakfast for four
weaks; then have them eat a good breakfast and retest, comparing the results.
(A simple, standard psychotogic test, which could be used, Is the time taken
to sort a deck of cards into suits and rank. The results may comport . with
recent professional findings that made use of a variety of tests: when
breakfast was omltted students took longar to make decisions, had less neuro-
muscutar control, and did less work.} Collect data on the school-lunch and
milk programs: does the availability of hot lunches and milk coincide with
distribution to the neediest children?

Study - newspaper accounts of famine in Biafra or India. Read the
recent HEW national survey of -malnutrition in the United States, by Arnold

E. Schaefer (1969). Make a study of local welfare distribution to the
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" indigent and try to assess its adequacy. Study the objectives of the National
Council on Hunger and Mainutrition in. the United States and read its Action
Reports (available from the Council, 12il Connecticut Ave., N.W., Washington,
D.C. 20036). Ponder the concise book, StLLE Hungry in America, by Coles and
Clayton (1969).

Check local shops for fortified or enriched foods; for example, milk
or bread to which vitamins and other nutrients have been added, and ioQizedr
salt. (A recent national survey found that 5% of people examined had an
enlarged thyroid gland, indicating iodine deficiency; yet 40% of food mar-:
kets surveyed in Texas failed to stock iodized salt and the shopkeepers were
unfamiiiar with its purpose [Schaefer, 1969].) Compare the cost of milk for-
tified with vitamin D with the cost of unfortified milk. Currently there is
no law governing the enrichment of foods; discuss the advisabillty of such
a law.

The following examples are taken from Interesting nutrition pamphlets
issued by the'U.S. Food and Drug Administration (see references). Ask the
students to make a list of food additives on labels of - foods that have been
purchased for use at home and determine which are useful and which are use-
tess and even potentlally harmful, Check labels from a variety of foods
and classify all label statements according to which requirements of the
Food, Drug; and Cosmetic Act the 'statements are intended to meet. Give
three students an identical shopping list (for example, bread, orange julce,
cheese, and canned peas) and have them shop individually, without adult
help. ‘Compare thelr purchases arnd have them explain how they decided on
each purchase; Compare methods of food preparation and preservation 50 or

more years ago ‘with present-day methods. Visit a grocery warehouse, a



315

food-processing plant, or a farmer's grain bin.

Maﬁy o+her sfﬁdles could be added, but enough suggestions have been
offered to indicate the range of pertinent and compassionate investigations
that will iﬁférm students abouf'currenf problems while providing a sound

education in nutrition.
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The following films describe the role of vitamins and the effects of defi-
ciency. Names of firms that lend the films without rental charge are given
in parentheses.

Foods and nutnition, b/w, |l min.; Encyclopaedia Britannica Films,
Wilmette, 11,

- Vitamins, b/w, 14 min, (Medical Motion Pictures, Merck Sharpe & Dohme,
West Point, Pa.)

Vitamins and some deficiency diseases, color, 35 min. {Lederie Labora-
tories, Pear| River, N.Y.)

Vitamins and your health, color, 20 min. (Eli Lilly Co., Indianapolis,
Ind.) B '
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GENERAL NUTRITION NEWS AND OPINION

FAQ SEES GREATER DEMAND FOR MEAT
From the Trninidad Guandian, August 7, 1971

World demand for meat will continue to be greater than supplies during
the next 10 years, it was predicted here today in a study presented to a newly-
created international Study Group on meat at the Food and Agriculture Organi-
sation.

The meeting of 59 meat producing and consuming countries predicted
that world demand for the four principal categories of meat - beef, veal,
poultry and pork - is "likely to remain strong and prices of most meats will
probably average higher" during the remainder of 1971 and 1972.

Beyond that, the FAO report sald, assuming constant prices, "the
rising living standards and the expected population Increases would raise
world demand in 1980 for the four major categories of meat by about 35 million
tons, or some 40 per cent above the estimated 1970 actual consumption levels™.

Most of the demand in the world Is for beef and veal - 40 per cent of
the total - followed by pork and poultry, accounting for about 30 per cent
each. A significant point in the FAO study was the predominance of beef, veal
and sheep meat In the consumption pattern of developing countries.

Nearly 70 per cent of the meat eaten in the developing countries comes
from cattle and sheep, compared with less than 50 per cent in the developed,
industrial countries and somewhat over a third in the centraily planned coun-
tries of East Europe and the Soviet Union.

North America, Europe and the Soviet Union, said the report, wiil con-
+inue to meet most of the increases in demand from domestic production. How-
. ever, the amount they must still import - a relatively small percentage - is,
in fact, very large In quantity. Import needs will be greatest for beef,
veal, mutton and lamb.

Statements by delegates from devetoping countries at the meeting, The
largest single group, showed that strong efforts are belng made in these coun-
tries to increase meat production, with national and foreign investments grow-
ing larger. Thaliland, United Arab Republic and Upper Volta said their aim
was to meet ever greater domestic demands for meat while Argentina, Botswana,
Brazil, Kenya, Romania and Sudan sald they were increasing both consumption
and exports. Argentina, one of the world's principal meat producers and
exporters, said It expected to increase production in the next year fol lowing
a slow-down caused by recent drought conditions. -
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PRINCESS GRACE URGES BREAST-FEEDING
From the Advocate-News, Barbados, July 20, 1971

Princess Grace of Monaco has urged mothers to breast-feed their babies
to help encourage the family relafionshlp and Thereby combaT what she calied
"this current wave of public indecency".

The royal mother of:three came to Chicago to address La Leche League
International, an organisation found by a group of mothers In Franklin Park,
“Ilinois, 15 years ago to encourage other women in breastfeeding.

Her serene Highness, looking as siim and youthful as she did in her
film career as Grace Kelly, told a news conference Friday she believed all
women and particularly mothers could do something about decadence in society.

“Real ly just watching some of the television commercials, hearing some
of the songs being sung, magazines, films, everything, it seems o me nothing
is sacred anymore," Princess Grace said.

M +ts kind of difficult, | think, in bringing'up children to try to gfve
them a sense of values with all this exposure to everything being debased and
made ridiculous.

"When other children in a family can wafchra mother breast-feeding a
littlie baby and being able to do this without embarrassment this helps them
to realise the wholesomeness of sex and the naturalness of It all.

"This- helps prepare them for what they are exposed to outside of the
home and they don'f get the wrong ideas and put-sex in the wnong proporflon "

She C|Ted an excerpt from the speech she delivered to the League Friday
nighf which sald:

‘"I wasn!t- inf!uenccd (To breasf feed} by anyone except my own feelings
on the subject: ‘I couldn't Think of havnng a baby wIThouT feeding him myseif.
It made it more complete."

MALNUTRITION AND DEUELOPMENT :
From the address of Robent S. Md\lamam Pnux,de.nt World Bank Group, to -
its Board: oﬁ Goue)mo!us Septemben 27 1971

Much of the most srgniflcanf knowledge dealing with nuTrrflonaI defi-
clencnes - and most particularly the impilcations for development - has been
discovered onty recently. Even now the full extent of these deficiencies in
the less-advantaged countries and the degree to which they sericusiy lImit
economic and social progress is only beginning to become apparent. And we
have hardly even begun to develop plans to deal with the problem.
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The argument | shall make is that:

(a) Malnutrition is widespread.
(b)Y It is a major cause of high mortality among young children.

(¢} It IImits the physical - and often the mental - growth of
hundreds of millions of those who survive.

(d} |T reduces thelir productivity as adults,

(e) 11 is therefore a major barrier to human development,

And yet, despite the evidence that with a relatively small per capita
expenditure of resources major gains can be achieved, there is scarcely a
country in the developing world where a concerted attack on the problem is
underway, ‘

The number of childhood deaths is enormous in the poorer countries.
Malnourishment severely lowers immunity to infection, and tens of mlilions
of children succumb each year to preventable fatallities simply because they
have no reserves of resistance. The Food and Agriculture Organization states
that "mainutrition is the biggest single contributor to chiid mortality in
the developing countries". And that contention is borne out by the Pan
American Health Organization's reports of studies in Latin America which show
malnutrition to be elther the primary cause, or a major contributing factor,
in 50 to 75¢% of the deaths of one- to four-year-olds,

Clearly, the first rosult of widespread malnutrition is high child
mortality. But not all malnourished chiidren die. Hundreds of millions of
those who Ilve - and the FAO and WHO estimate that as many as two-thirds of
atl surviving children in the less-developed countries have been mainourished -
suffer serious deprivation of the opportunity to realize their fuil human
potential, : :

The deprivation often begins before the chiid is born. in. the last
three months of pregnancy, and the first two years after birth, a child's
brain reaches nearly 90% of its structural development. Ouring this criti-
cal perfod, a deficit of protein can impair the brain's growth, Autopsies
have revealed that young children who die of protein-calorie malnutrition
may have less than haif the number of brain cells of adequately nourished
children in the same age group.

While it is difficult to distinguish the effects of proteln defi~
ciency on child development from other aspects of poverty in the child's
environment, there can be no serious doubt that there ls a relationship be=-
tween severe malnutrition in infancy and mental retardation - mental retar-
dation which mere and more scientists are concluding is irreversible.

But malnutrition afttacks not only the mind but the body as well.
Protein deficiency seriously limits physical growth, The Director of the
Natlonal Institute of Nutrition in India reports that 80% of the nation's
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children suffer from "malnutrition dwarfism", Low=-income populations almost
universally have a smaller body size. The FAC estimates that more than 300
million children from these groups suffer "grossly refarded physical growth".

Prolonged into adulthood, the poor mentat and physical growth charac-
teristics of the early years can greatly impair the range of human capaci-
ties. Add to that the current low standards of nutrition for grown adults
in much of the deveioping world, and It is clear why there aro adverse
effects on the ablility to work., Workers who are easily fatigued and have
low resistance to chronic illness not only are inefficient, but add substan-
Tlally to the accldent rate, absenteeism, and unnecessary medical expendi-
ture. More serious stitl, to the extent that their mental capacity has
been Impalred by malnutrition in childhood, their ability to perform techni-
cal tasks is reduced. Dexterity, alertness, initiative: these are the qua-
lities that malnutrition attacks and diminishes.

We are not speaking here of dietetic nuances, or the fancies of food
faddists. We are spesking, instead, of basic nutritional deficiencies which
affect the minds and bodies of human beings. But the problem is so dimly
perceived, so readily dismissed under the pressure of other pricrities that
we have neither applied the knowledge now at hand, nor mobilized the resour-
ces required to broaden that knowledge further.

In one sense, of course, the ultimate cause of malnutrition is
“poverty. But this does not mean that we either must, or can even afford, to
wait for full economic development o take place before we begin to attack
the problem, On the contrary, reducing the ravages of serious malnutrition
will Itself accelerate economic development and thus contribute to the ame-
lioration of poverty. And there are a number of practical steps which can
be taken even within the limitations of our current knowiedge and. econemic
‘priorities.

As in the case of the population problem, the nutrition problem repre-
sents less a need for new and Immense amounts of development capital, than a
need for realistic understanding of the situation. What we already know
suggests that to meet basic nutritional deficiencies of hundreds of millions
of the developing peoples will not entail unacceptable costs. 1t has been
estimated, for example, that at a cost of $8 per child per year one could
make up the deficlencles of a diet that now deprives him of one-fourth of
his proteln need and one-third of his caloric need.

There are, in fact, many promising possibilities for increasing the
nutritional value of food through low~-cost agricultural and industrial solu-
Tuons

(a) Crop shifts - Through appropriate pricing policies - from
low-protein cereals to high-protein pulses.

(b) The introduction of higher nutritive strains of conventional
- cereals, such as the new hlgh Iysane corn which doubies pro-
tein value.
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(c) The fortification of existing basic foods fo improve their
nutritional value, such as the protein fortification of
cereals, and the vitamin and iron fortification of wheat
flour.

(d} The development and distribution of wholly new low-cost
processed foods, particulariy for the feeding of young chit-
dren, using available oilseed protein.

There are, of course, many other solutions - some already available,
some near at hand on the research horizon - which deserve support. But the
central conclusion | wish to propose to you is that the international deve-
lopment community and the individual governments of the countries concerned
must face up to the importance and implications of the nutrition problem,

DEVELOPED NATIONS COMMERCIAL POLICIES ATTACKED
From The Daily Gleaner, November 10, 1971

Kenyan Agriculture Minister Jeremiah Nyagah has attacked the commer-
clal policies of rich countries, which he said caused serious problems for
the developling nations.

Nyagah, who was addressing the |6th governing conference of the
United Nations Food and Agriculture Organization (FAQ), said inflation,
which the rlich nations had not stabllized, inevitably affected the trade of
the poorer nations and caused confinuous rises in the prices of agricultural
imports,

"We also have the menace of synthetic development in which most of the
developed nations have vested interests and-which slowly and surely curtails
the growth of our primary products," Nyagah said.

"Furthermore, we see the developed nations becoming more and more prdw
tectionist in their trade policies thereby killing our hopes for growing ex-
ports," he added.

"Prices of capital goods soar upwards while prices of our primary pro-
ducts repeatedly suffer wide fluctuations." ' -

Nyagah went on to express his country's fulli support for the speech
of Dr. Norman Bortaug, American Nobel Prize winner, who defended the use of
DDT, in a lecture at the opening of the FAO conference. '



322

FISH FLOUR: PROTEIN SUPPLEMENT
HAS YET TO FULFiLL EXPECTATIONS*

by

Constance flofden

‘Fish flour, or fish prqfein concentrate (FPC)}, was hailed during the
days of the New Frontier as the possible miracle solution to the worid's
nutrition problems. Since then, ifé'deveiopmenf has bogged down in a morass
of economic and fechnical realities, and Interest in the product has been
kept alive In the United States almost solely by continuing research efforts
on the part of the federal government. 'The day‘pbivaTe‘enferpri$9 wi{| §¢;
cide to undertake a serious commitment seems QEsfanT.‘

- Fish protein concentrate is a refined Qersion of'fish meal, which has
long been produced in massive quantities for animal feed. In 1950, the
VioBIn Corporation of Monticello, lliinois, came up with a process to make
FPC palatable to human beings, and the govermment has further developed it.
Although FPC potentlially comes in many forms, the basle product at present
fs a fine, grayish powder made from grinding up whole fish and extracting
the fats and water from the proteinaceous material with a solvent of isbpro~
pyl alcohol. The resuit is almost completely tasteless and odoriess and is
extremely high in animal proteins: Government scientists say that 10 grams

of FPC a day could fill the animal protein needs of the average human being.

*Finst published in 'Science', Vok. 173, pages 410-412, 30 July 1971.
Reprinted here by the kind permission of publisher and author. Copynight,
1971, by the Amenican Association fon the Advancement o4 Science.
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Furthermore, the stuff is. stable, it does not require refrigeration,
and its characteriessness renders it inoffensive as an additive to a variety
of foods. It was for these reasons, In addition to the general belief that
the world's supply of fish was inexhaustible (FPC usually contains the kinds
of fish that ordinarily would not find their way o the dinner table), that
FPC caused such a stir,

However, because of the expense involved in.its production and the
general unavailability of FPC -~ only two companies In the world are set up
for commercial manufacture - international agencies concerned wlth spreading
nourishment to the world's starving millions have bypassed it in favor of
other sources of protein, such as the cheap and adaptable soy bean. In the
United States, incentives for manufacturing the product have been hobbled by
strict regulations levied by the Food and Drug Administration, as well as by
fish flour's tack of versatility and the uncertain economics involved in
manufacturing it.

Excitement about FPC may be justified, but the fact that it was pre-
mature has most recently been documented by the collapse of Alpine Marine
Protein industries, Inc., of New Bedford, Massachusetts. The company was
set .into operation 3 years ago with "great visions™, according to itfs
director Henry De Sandre, about turning seemingly abundant supplies of East
Coast hake into a commodity that could be marketed éxperimenfa!ly at home
and sold to underdeveioped countries abroad.

Alpine, a subsidiary of Alpine Geophysical Associates, was given a
contract with the Agency for international Development (AlID) to produce soma
2 miflion pounds of FPC (at $0.42 per pound) for distribution in Chile and

other Latin American countries, where it would be used on an experimental
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basis in pasta and bread products. But problems plagued the operation from
+héﬁs+ar+. Hake,'fﬁe only fish Afpine was licensed to use, proved To_be
spo}adiéélly‘avélfable (for 6ne thing, the Russians have been moving in on
the fishing grounds), and the company, which uses the VioBin process, was
unable o meet stringent FDA standards relating to protein quality and micro-
organism content. Only about 20 percent of the contracted amount was found
acceptable by AID, and the deal was canceled.

The AIpinegpeople are now suing VioBin, which bullt the Néw Bedford
piénf, for having misrepreseﬁfed the adequacy of its process, and VioBin has
repossessed the piant. VioBin's president Ezra Levin, the 79-year-old
"grandfafher of FPC", stoutly defends his procéss (which varies somewhat from
the governmen1'55 and says Alpine's probieﬁs are Atpine's fault. Thus has
ended the only commerC|ai venture to make FPC in the United States.

Meanwhlle The government has been plugglng along in its research and
has come up with a basic product that satisfies all government requjremenfs.
The research, conducféd wiTthin tha Nafidnaf Marine Fisherlies Service (NMFS)l
of the Commerce DeparTménT at the Univeré;fy of Maryland, has benefited from
the hoopla‘;ﬁaf attended FPC in the eérly 1960's - it is now being funded at
the rate of $2 million per year. Last April; the NMFS opened the government's
first eipérlmenfal $2 hillfon plant in Aberdeen, Washington. The ptant is
expected to grind up 50 tons a day of boned hake, whicﬁ, minus fat and water,
will produce about 7 tons of FPC. The purpose of Tﬁe plant, according to
Geofge M. Knobl, who runs the Maryland research program, will be to supply
FPC to domestic companies interested in experimen?aizmarkefing and to égén—
cies who wanf to distribute it abroad. But its primary raison d’efre, says

Knobl , wlll be to furnish a demonstration of how to run an FPC plant, in
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order to encourage private firms fo get into the act.

in part because of squeamishness within the FDA, FPC has had a diffi-
cuit history over the last decade. To be produced economically here, the
substance must be made from whole fish, inciudlng heads, +ai|s, viscera, and
sometimes bones. But the FDA in 1962 refused to hear of such a product, which
it labeled "filthy", unless the fish were cleaned and eviscerated. Finally
in 1967, after pressure from Congress and a favorable report from a committee
of the National Academy of Sciences, the FOA certified the product as nutri-
+ious and safe; however, it categorized FPC és an additive rather than as a
food, which meant that FPC, unlike other profein supplements, is surrounded
by 'a forest of restrictions that are normally applied to potentially toxic
chemical addltives. Among these restrictions is the sTinlaTlon that chil-
dren under 8 should not consume more than 20 grams daily (fiuvoride, which is
cencentrated in fish bones, can, in great quantities, mottle young teeth}.

But the rea! rub has been the provision that fish flour can only be
sold in packages of | pound or less. This rule has had the desired ef*écT of
keeping FPC out of processed foods because no food manufacturer wants to
buy It in I-pound lots. It is for this reason +hé+ Ezra Levin says "?he:FDA
is responsible for FPC's failing in the U.S.". | |

In fact, the FDA has not single-handedly accomplished this feaf; but
its restrictions have succeeded in turning FPC into what one government re-
searcher calls "a much more emotional issue than any pro%ein supptement
should be". The rationale for the FDA policy is that it Takesﬂfhe cultural
and esthetic inclinations of the American public, as well as considerations
of health, Into account in decision-making. Virgll Wodicka, director of the

Bureau of Foods, agrces that gelatin made from hooves or sausage made with
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ears and snouts might also be psychologically repellent, but says that these
products have been around for a long time and are culturally acceptable. The
Idea of eating whole fish, though, is new, and the FDA, as "technical repre-
sentative of the consumer", believes in protecting its charges from surprises.

But FPC has many other problems. Although a couple of hundred tons of
FPC have been shipped fo Latin America (the packaging restriction is vold
outside the country), an AID official points out that its cost keeps It out of
competition with vegetable and milk protelns, even though vegetables don'+
have certain essential amino acids. A pessimistic view of FPC's ability to
compete In the marketplace is also expressed in a 1970 report prepared at
the Massachusetts Institute of Technology for the National Counci} on Marine
Resources and Engineering Development. The AID and the U.N. agencles con-
cerned with nutrition :want to encourage seme fish-rich and protein-poor coun-
tries to develop a degres of nutritional independence by building thelr own
FPC factorles, but unti! successful farge-scale projects have been estabiished
elsewhere, these agencies have little to offer in the way of guidance.

Domestic food-distribution programs are even less interested in FPe.
An employee of the Office of Economic Opportunity notes that it would be
impolitic to distribute a normally unavailable "test food" to the néfion's
poor, and besides, he says, soy is "cheaper and Just as good", " A scientist
at the Department of Agriculture believes that FPC has been ignored "for
good reason" and believes its usefulness will be fimited o countries low in
indigenous sources of protein.

The chief disadvantage of FPC, and one that government scientists are
now working to ameliorate, is its lack of "funétional" properties. That is,

it has nothing to recommend it as a flavoring, texturizer, binder, or
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preservative, unlike soy and milk products, which have been incorporated into
various foods that have a character of their own. |f poured into a glass of
Kool-Aid, for instance, FPC would simply iie on the top.

The scope of FPC's future role also hangs on the world's fish supply.
J. W, Devanney, who headed the M.I.T. study, Is among the most pessimistic
about FPC's future. He belleves the world's fish resources are already reach-
ing the state of maximum annual exploltation without being depleted. But
estimates vary widely. A 1968 government report speculated that the annual
wortd fish harvest of 64 million metric tons could safely be expanded to 180
million, and other scientists, basing thelr estimates on improved fishing
techniques, belleve the potential harvest is far higher.

Because of the present uncertainties, It is perhaps understandable
that American food processors, many of whom displayed avid interest in the
new .product during the early 1960's, are waiting for someone else to show
them it's worthwhile. H.M. Burgess, director of technical applications . for
General Foods, says interest in the food industry is "rather minimal at the
moment™. |t was "one of those things that look awful iy attractive on the
surface", but "limitations have emerged" which were not previously apparent ;
as Alplne's rocky experiment amply demonstrates. Burgess belleves that a
change In FDA regulations might give compantes an incentive for exploring
the field and that an American market for FPC would begin in Yso-called poor
man's food", finding its public through the same channels - indian reserva~
tions, urban éheT?os, and school lunch programs - that General Foods has
been using to fry out a low-cost pasta rich In vegetable proteln.

Devannoy of M.1.T. bellieves, to the contrary, that FPC may only be

able to find acceptance as a speclalty item, Incorporated Into cocktail



328

snacks, medical diets, and pet food (item: the M.1.T. report says fish pro-
tein In pet food should be top quality, since an estimated 25 percent of
American pet food is consumed by people).

Other Ideas are cherished by the National Biscuit Company, which is,
at present, the only American firmm actively interested in FPC., Nabisco has.
- formed a development corporation with a Swedish company, Astra Nutrition,
that is presently manufacturing a high quality procduct, EFP-90 (with over
90 percent protein), from cleaned and eviscerated fish. Nablsco-Astra is
approaching the market as a whole - that is, it is working on a product
which, from the standpoint of cost, palatabiiity, and versatility, would.
find a market both in underdeveloped and in highly Industrialized countries.
Being "clean", the product would not be snagged by FDA restrictions in the
United States. Nabisco-Astra Is now test-marketing Astra products here, and
Harry Watson, the corporation's vice president, says Nabisco may eventual ly
develop a separate {ine of high-protein bread and cersal products.

Otherwise, prospects for a domestic market for FPC seem to be at an
impasse - the FOA Is walting for -business to beat i+s doors down asking for
Iooser:restcigfiqns, and business.is waiting for the government to show that
it's worth the trouble,

Depsite limited efforts o exploit the world's fish in this form
(Cardinal Proteins, Inc., in Nova Scotia is the only other commercial irm
working on it), Knobl belfeves that "the day will come" when the needs of
the exploding population will force a heavy reliance on FPC.,. He argues that
present production is too experimental to be damned on the basis of not being

cheap- enough to compete with other protein supplements.
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On theé regulatory front, Knobl says, overcautiousness by the govern-
ment has been "very, very frustrating", but adds that there are signs that
the FDA is coming around. Last year, the agency allowed sardines and men-
haden (an olly fish used almost exclusively for animal feed meal) to be
added to the list of accpetable fish, and West Coast anchovy may soon Join
this select company. As the number of acceptable species increases, the
advantages to the fishing industry may become greater, and the resulting
political pressures may help Things along. More important, the FDA has
finally taken under consideration a petition submitted 2 years ago by
Alpine, which asks, among ofher things, that the I-pound packaging timita-
flon be removed. Wodicka, who believes FPC should be al lowed to stand or
fall cn its own merits, says "the petifion Is likely to be favorably con-
sidered".

Making FPC functional remains the chief goal of American researchers.
Knobl's team has already demonstrated in its test kitfchens that the stuff
can be palatably cooked into breads, pastas, cereals, and cookics, in ratios
ranglng from 5 to 25 percent FPC (Selence sampled an FPC prefzel and found
1+ tastier and crunchier than normal prefzels. The bread was unexciting but
breadiike). The NMFS is experimenting with numerous forms of FPC, such as
pastes and wettable powders, and Knobl belleves that other properties couid
be bujlt into FPC. Thase properties might, for example, give an FPC product
a longer shelf I1fe or decrease britfieness, thus enabling cracker-type pro-
ducts to malntaln thelr integrity during shipping.

‘The immedlate future of FPC in overfed countries like +he United
States - which already produces 4 times as much protein as the population

needs - is chancy; but FPC seems bound for a significant place In the world
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food picture. Nabisco's Watson points out that It will not be long before
we are all eating things whose protein sources - seaweed, grass, molds, petro-

leum and sewage - are "far less pleasing" than dead fish.
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YOUR.QUESTI{ONS ANSWERED

2. 1 would Like to follow up a point dealt with in the article "Some
Misconceptions About Nutnition Which Are Common In The Wesi Indies" by
S.K. Reddy, which appeanred in your Vol. IV, No. 2 issue. 1 nefen specifi-
cally to Misconception No. 9. While T am certainly nof one of those who
hokd such a view, 1 have Leawed from Long expenience that dried skimmed
milk does cause, if not dianrthoea, at Least a fLoose bowel among many chil-
dren and adults in Domindica. Perhaps this has contnibuted to its neputa-
tion as an inferion food. 1 wonder whethen you would be able to say how
this food should be prepared in onden to remove the abovementioned undesi-
nable side effect? 1s it merely a matter of using it until one's stomach
gfigmu acoustomed to {t? Perhaps some nescanch 48 necessary in that
(rection.

A, I+ is a well known fact that bacterial contamination of food may -
cause dlarrhoea. Milk is a medium favourable to bacterial growth. Contfa-
mination may occur in storage, handling or in reconstitution of the milk
with contaminated water or utensils.

In dried skim milk (DSM) the fat has been removed; fat delays the
digestive process thus the absence of fat (if milk is taken as a single
food) means the milk passes more quickly through the gastro-intestinal
tract, thus absorption may be inadequate. : ‘ '

The high protein concentration 'in relation to calories does not T
facilitate maximum utilization when fed in the absence of fat or carbohy-
drate. "

Skim milk powder is not a suitable milk for feeding of babies. If
so used It should be modified by the addition of fat and carbohydrate. For
older children 11 Is usually used in combination with porridge, dumplings,
bakes, or along with a snack or meal.

Skim milk powder Is an inexpensive source of protein yet we must be
aware ‘of the importance of sanitation and method of use. Since the vitamin
A is removed -along with the fat, another source of this vitamin must be
supplied, unless Vitamin A levels have been restored in processing, which
is rare with shop~bought DSM.

There is another aspect to this problem - for some years studies
have been done regarding milk intolerance In verious population groups.
Lactase Is the enzyme involved in the breakdown of lactose or milk sugar
during digestion.

In animals a sufficlent level of lactase is maintained as long as
there s maternal dependence, followed by a sharp decline at the tlme of
weaning. Observations in young children appear to conclude that this
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decline In tactase level may occur at around 3-4 ysars of age. Milk Into-
lerance is not common in healthy infants even in populations where there is
a high prevalence of lactase deficiency in adulfs. Malnutrition in young
children does affect the activity or levels of enzymes.

Adult human populations show that lactase deflciency varies with
ethnic groups. The prevalence is lowest among Caucasians; it is frequently
prevalent among African Bantus, Orientals and American negroes. Those who
exhibit a low rate of lactase deficiency reside or are descendants from coun-
tries where milk or milk products consumption is a general custom carried
into adulthood. T

In countries where cheese or cultured mllks are used these forms are
general ly weil tolerated as the lactose has bean converted to lactic acid.’

Not everyone with a low level of lactase is bothered with milk into-
lerance, Tolerance of milk by an individual may vary with the amount inges-
ted and if it is taken alone or with other foods. It Is suggested by some
that a low lactase tevel is an inherited characteristic with delayed expres-
sion of clinical symptoms, -

There Is need for further research on this subject. On the basis of
present knowledge there is no need to discourage the use of milk unless
there are symptoms. It is well to be aware of the possibility of intole-
rance. |t is also suggested that it may be difficult to separate the physio-
logic symptoms from culfural acceptance. We might reduce the amount taken
at one time or combine powdered milk into food mixtures or drink aleng with
a snack or meal. : o :

The entire problem raises the question of introduction of milk into
population groups unaccustomed to this food. -

The Protein Advisory Group of United Nations has recommended that a
study group look further into this subject. s

Q. I gind that in preventing kwashionkon it is essential to be exact
about which foods Lo advise the mother to use, and to keep these within hex
budget. Therefone the vagueness in Lextbooks as to whether animak protein.
48 Andispensable on not is a gheat difficulty. Some suggest that a mixture
of high-protein plants alone will supply a complete nange of amino-acids.-., .
Is this s0? 1§ not, is it possible fo state the minimum quantity of animal
protein which must be added to the 'plant mixture' and how often this protein
should be given?* :

A. The main need in the prevention of kwashlorkor is for the mother to
glve her child a diet having adequate amcunts of both calories and protein,
containing the essential amlno-acids.

*This Quesition and Answen §inst appeared in 'Tropical Docton', Octoben 1971,
Vol. 1, No., 4, p.187-188, Copyright, Tropical Doctor 1971,
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The basic question has already been answered experimentally by the fact
that kwashiorkor, at least at some stages, can be cured without animal protein,
with The use of elther vegetable protein mixtures or even appropriate mixtures
of synthetic essential amino-acids. Examples of commercially produced vege-
table food mixtures for the prevention of protein-calorie malnufrition include
Haftian AK-1,000 (two-thirds maize, one-third red bean flour)! and Incaparina
{maize, cottonseed, sorghum).

Likewise, .in the United Kingdom Professor John Yudkin and his col lea-
gues at Queen Ellzabeth College, London have shown that individuals living'
exclusively on vegetable foods with no milk products or other animal food
(vegans) are able to grow and live apparently normal and healthy lives, The
only necessary supplement is vitamin Bj2.

As to protein requirement the need is 1o supply the complete range of
essential amino-acids. They can be derived from animal foods, ca from vege-
table protein mixtures combining foods with compiementary amino-acid compo-
sition, on from mixtures of vegetable and animal protein foods.

This approach has been termed the 'principle of multimixes', in which
the amlino-acid requirements are met by comblnations of: foods, 3,4 The basis
cf this Is that vegetable protein foods are always deficient in one or more
of the essential amino-acids, but that comblnaflons .or mufflmlxes can glve
the comple#e range.

Table T: Approximate protein content and amino-acid degiciency of main
categonies of vegetable foods wsed in mullimixes :

Type of food . _ Protein content Amino-acid
: (g/100g of food) defliciency

with approximate

ranges of values

Cereal grains , 10 (7-12) - Relatively
' deficient in
lysine
Legumes (raw, dry, uncooked) 20 (18-24)
Soya beans > 40 Relatively
deficient in
methionine

Dark green leafy vegetables (dried) 4-10 (30%)

I+ is useful to consider four common types of food found In mos+t
communities: the staple (a cereal or tuber), legumes, dark green leafy
vegetables, and foods of animal origin. The amino-acid deficiency in
some vegetable foods is shown in Table I.
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By combining the staplte {(preferably a relatively protein-rich,
- compact-calorie cereal) with one, two, or three of the other types of food
~mentionad, the essential amino-acids are provided.

Although kwashiorkor can be prevented by combinations of vegetable

. foods, it seems wisest to play for safety and to include small quantities of
animal protein In these multimixes when this is economically and culturalty
possible. These can also serve as sources of other often deficient nutri-
ents, such as vitamin B)p, ribcflavin, iron, and calcium, depending on the
particular animal food. lIron is best absorbed from vegetable sources when
eaten with small guantities of animal profein. (incidentally, dark green
leafy vegetables can also be considered as viltage-level vitamin and mine-
ral supplements in readily available economical form.)

The different possible combinations of these four types of food are
given in Table II.

Table 11: Village-Level multimixes

Mix Ingredient

Double ' Cereal staple + legume
{or)
Cereal staple + animal protei
(or) —
Cereal ‘staple + dark green leafy
vegetable ‘

Triple Cereal staple + legume + animal protelin
{or)
Cereal staple + legume + dark green leafy
vegetable
{or) .
Cercal staple + dark green leafy
vegetable + animal protein

Quadrimix | Cereal staple +.legume + dark green
leafy vegetable + animal protein

. Recipes must be developed for such multimix weaning mixtures in
every area,” based on local foods, cooking equipment, and cultural atti-
tudes. Special attention must be given to obtaining compact calories and
to the preparation and cooking of relatively Indigestible legumes by soak-
ing, skinning, mashing, and so on. Also it is well to start with the
legume 'diluted' by the cereal Ingredient (I:4), gradual ly Increasing the
proportion fo I:2 later. '
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Complementary 'double mixes' saten in different parts of the world are

the rice and peas of Jamaica, the tortillas and frijoles of Mexico, the dhal
and rice of India, and the traditional succotash (green corn and beans) of
some North American Indians, through to such extensive multimixes as mine-
strone or North African cus-cus, and to such 'urban food technology' cereal-
legume mixtures as the homely peanut butter sandwich of modern-day America,
and the nutritionally unappreciated 'low-caste' beans on toast of the Briton.

Derrick B. Jelliffe, M.D., F.R.C.P.
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LACTOSE [INTOLERANCE IN SURINAMY

by
R. Lughen, F.W.H. Lugken-Koning, and M.J.T. Immikhuizen

' Introduction

Lactose intolerance Is characterized by a "low" blood sugar curve
after oral loading with factose., In the fasting subject 50 g of lactose is
given oratly and the glucose content in the blood is determined each half
hour. The dosage for children is 2 g/kg. Some authors regard the blood
sugaf cuf#e as "low" [f the maximum increase ls tess than 30 mg/100 ml.
Others take a lower limit,! Complaints and symptoms, such;as a Bloafed sen-
sation and diarrhoea ﬁsua!ly develop after the ingestion of lactose or after
milk consumption., The cause Is the absence or low level of lactase in the
small intestine. This enzyme spiifé lacfoéé info glucosé énd galactose which
are subsequently absorbed. Loading with glucose and‘galacTose does‘give nor-
mal blood sugar curves in persons wlth lactose intolerance. In case of into-
lerance the lactose passes unsplit from the small Intestine into the large
intestine and causes fermentation.

Lactose intolerance apparently occursAfrequenTIy in the tropics.
DEANZ pointed out in 1956 that lactose can cause diarrhoea in African chil-
dren. Children fed on breast milk have sufficient lactase, but after one to
two years the activity rapidly declines. COOK3 determined the blood glucose
increase after lactose loading in three different age groups of 72 Baganda

children in Uganda. The maximum increase in children in the first week

This was §inst published in 'Tropical and Geographical Medicine', Vol. 23
(1971), pages 54-59, and is reprinted by kind permission of authorns and editon.
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af%er birth was 63 mg/100 mt, in children of sixrmonfhs 24 mg/100 ml, in
seven yeaf old children only 7 mg/100 ml.

COOK AND LEE4 thought that the occurrence of lactose Intolerance was
different in cortain African groups. Baganda children showed a low blood
sugar curve after lactose loading whereas Bahutu children had a more or less
normai'curve. They consider it a congenital phenomenon. DAVIS AND BOLIN5
also come to this conclusion. They found an average increase In biood sugar
of 34 mg/100 ml after loading with B0 g of lactose in Austratfan students in
Sydney, whereas in Chinese and Indian students it was only 8 mg/100 mi.

BAYLESS AND ROSENSWEIG® also think that lactose intolerance is a
congenital quatity. 1t appeared that 70 per cent of the Negrolds examined
by them in The U.é. showed lactose infolerance, but only 5 to 10 per cent of
the Caucasians. They.do not exciude the possibility of adaptation causcd by
preéedlng generations in Africa not consuming milk.

CUATRECASES et a£.7 favour external factors. They showed a negative
correlation befweéﬁ lactose intolerance and a dict containing little milk in
60 adult U,S. patients. |

Lactose Intolerance also occurs In East Asia. FLATZ et at.8 found an
average increase of only 2.2 mg% of blood glucose after lactose intake in 75
out of Il4 adulf Thais. In children of over four years this was 4.8 mgh.
They consider normal the deficiency situation in East Asia, contrasting with
“+he infensive lactase activity in Europeans as a consequence of protracted
milk consumption. CRAWFORD? too thinks that the dlisappcarance of the iactase
at the age of one to two is normal: "Our curious habit of lifelong suckling
by rehééé control could'perpe+ua+e the enzyme. i+ may be more useful to

think of Caucasians as being odd".
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KUENSCH et aﬁ.lo made fifty Thai marines consume 25 g of lactose twice
a day. The average lincrease of blood.glucose was 9.6 mg/100 ml at the begin-
ning, later on 8.4 mg. After one month of lactose consumption the lactase
activity in intestinal biopsles was only 2.1 unlts, in Americans [t was 37.5
units.

Lactose intolerance is also observed in indians, Greeks, Australian
aborigines and Formosans. |Isolated cases have been frequently described in

. but never an affection of large parts of

Western Europe and North America
a healthy population.

In cases of lactose intolerance there are changes in the villl.
According to COOK AND LEE,4 they are essentially smaller. The most plausible
explanation may be that the superficial epithelium of the intestine of many
inhabitants of tropical areas is so often affected by infections. Lactase is
the one enzyme which is localised most superficially and therefore the first
to disappear.

Of practical importance are the findings that kwashiorkor patients
are often InToIeranf.4'|2 According to CHANDRA! a farge number of patients,
once they are cured, may become tolerant again.

With respect to feeding far-reaching conclusions have been drawn.

COOK AND .LEE? consider that calories given as milk or lactose are of no value.
SHI SHUNG HUANG AND BAYLESS!? stated that we ‘should re-evaluate the impor-
tance of milk as a source of nutrition and protein during adult life at plan-
ning diets for Asians. The subject reached the headline of papers as "No '
-milk for Asians"., - : ' ' S M

We investigated the occurrence of lactose intolerance in Surinam. 1t

is claimed there that school children often suffer from diarrhoea after
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consuming school miltk prepared from powder. In young Surinam children, fed
with a milk diet, there are inexplicable cases of diarrhosa. There even
exists a congenital taboo ("treef") for milk, which may be more than an inci-

dontal superstition.

Tnvestigations in Sunrinam
Wé had to make certain that the persons tested were fasting at the
time the lactose was given and therefore had to récur fo inmates of insTfTﬁ-
tions. The following groups were Tes+ed; o 3
. Buéhnegnoe§ (29), mostly adulfs; rThe'Tesf was carried out in
pafiénfs and members of the staff of é rural Hﬁsplfal at ﬁjoemoe
~ (Upper Surinam). Their diet consisted mainly of cassava, rice
and fish. Except for hospital patients milk was never consumed.
Unban Creofes (19), patients of the State Mental Institute. The
mi Ik consumption of the urban Crecle is somewhat higher than that
of the Bushnegro. About 1950 the average milk consumpticn of the
Urban Creole was about 150 ml/day (14); in the institute 200 mi/day
was supplied during the investigation,
Creole soldiens (12), in service for 8-12 months, Thelr rations
include much more milk than in the average Creole. Complaints
after milk consumption were freguent.
Creole children of 1-3 years (20); recovering from serious malnutri-
tion and housed in a rehabilitation center. They were fed a West-
ern type diet In which milk formed an important part. ODiarrhoea
for which there was no apparent cause regularly occurred.
Hindustani children of 7-12 years (27) in a boarding school fed

on rice, bread, pulses and vegetables, the normal Hindustani diet
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-In"Surinam. A cocoa drink with some milk was supplied once-per

day.

Duteh sofdiens (14), two of whom had been in Surinam for a few

weeks, the others for 8-10 months. Their diet was a European

type. Large quantities of milk were available daily.

Adults received 50 g lactose, children 2 g per kg Sody welight. The
blood glucoée‘ﬁas déferminéd before, half an hour and one hour after the oral
dose. According to the cur&es.of DAVIS AND BOLIN® chances are slight that
the initial raise of”blood giucose occurs after one hour. The glucose level
was defermined by enzymafi; #rocedure. To determine the group-éverage the

maximum increase of the blood glucose of each person was used.

Results (Tables T and 11}
"In Bushnegroes the average maximum increase of blood glucose was
3 mg/100 mi. In three the increase was more than 10 mg/100 mi, but less than
20 mg. No rise at all was noticed in a leprosy patient who had been in hos-
pital for 4 years. |In a child of 3% years admitted for 6 months the maximum
Increase was 2 mg/100 ml. In a similar case of 4% years the blood glucose
rose by 2 mg/100 ml. Almost all those tested had diarrhoea the day after the
intake of lactose.
In Urban Creoles the average maximum increase was. |4 mg/100 mi; in
- Creole sofdiers 12 mg/100 ml, in Creole children 16 mg/i100 ml..
In Hindustani children the average maximum Increase of blood glucose
was 12 mg/ 100 mi,

Duteh sofdiens: average maximum increase 33 mg/ 100 ml.
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Table 1: Maximum Average Level of BLood Glucose {in mg/100 mi)
agten Loading with Lactose, in Vardous Swiinam Population Groups

Bushnegores (adults and children) 3 3.3 (29)
Urban Crecles. (adults) 5 14 + 13,6 (19)
Creole soldiers 12 £ 12,6 (12)
Creole chiidren of -3 years- 16 £ 9.2 - (20)
Hindustani children of 7-12 years 12+ 9.2 (2
Dutch soldiers 33 + 12.0 (14)

All differences between the various groups and Dutch soldiers

are highly significant (P<€0.01). .

Tabfe I1 shows that 97 per cent of the Bushnegroes had an increase of
less than t0 mg/100 ml, and that thils did not exceed 30 mg/I100 ml in anyone.
On the other hand, in 64 per cent of the Dutch soldiers blood glucose rose
to over 30 mg. None of them showed an increase of less than 10 mg. In the
other groups an Increase of 0-10 mg was noted in 30-67 per cent whilst only
4-16 per cent showed an increase of more than 30 mg.

Lactose Intolerance, which is defined here as no or itnsufficient
increase in blood glucose after oral loading with lactose thus proved to

occur very freguently in Surinam,

Table T1: Range of Blood Glucose Levels in Maximum Increase
Aften a Lactose Load Test, in Diverse Swriiname Population
Groups, in Pen Cent

max. incrsease in bicod
glucose mg/100 ml

0-10 10-30 >30

Bushnegroes 97 3 0

Urban Creoles 42 42 16
Creoles scldiers 67 25 8
Creole children of 1-3 years 30 60 10
Hindustani children of 7-12 years 41 55 4

Dutch soldiers 0 36 64
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Dis cwbéilo.n‘ .

Lactose intolerance could be a reason for the objections to milk men-
tioned earlier and for the complaints which result after consumpfidn of milk-
powder. The frequenf occurrence of diarrﬁoea in the children's home could
also be attripbuted to lactose intolerance. We proved that diarrhoea occurred
less when the milk was replaced by a vegetable source of profein.’5

We cannot conclude whether lactose intolerance in Surinam is a conge-
nital or an acquired phenomenon. The prevalence in Bushnegroes, even in
those who consumed milk regularly in hospital, could indicate a congenital
quaii+y. In Urban Creoles the froquency of lactose intolerance is somewhat
less. They consume more milk than do Bushnegroes but are racially hetero-
gencous. The Hindustani children are a more hdmogeneous group. Tha Hindus=-
tani consume small quantities of milk regularly, the Bushnegroes nothing.
The lesser occurrence in Hindustani could be ascribed to adaptation. Thesc
observations in Surinam correspond fairly well to those In other parts of
the tropics.

In the interpretation of the results, it should be taken into account
that a dose of 50 g lactose for an adult physioiogically is excessive. This
quantity Is present in about 1.25 1 of milk, a quaqu+y ﬁﬁich_is onfy seldom
consumed at any one time. This also applies to the quanfi*y (80 g} used by

the Australian InvesTigaTors.5

Must then the milk situation of fropical countries be re-evaluated
as some authors seem to think? iIn our opinion such a concﬁusion woulid
be premafﬁre. |

A too harsh condemnation of milk would be contrary to +he.experience

of treatment of chitd malnutrition with milk. On the other hand, the death
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rate among kwashiorkor patients is often high; a number of them may be lac-
tose intolerant but still are treated with milk. CHAUMUR! compared a group
of chifdren suffering from kwashiorkor treated with ltegume flour as a source
of protelin, with a second group with milk., The latter contlnued to suffer
from diarrhoea much longer than the former. Some cautfon in supplying large
quantities of milk to children above one or two years is perhaps advisable.
A thorough investigation is necessary to determine the proper place
of milk in fthe tropical diet. The principal points may be the reaction to
less massive and more physiological guantities of lactose and the possible
disturbance in the uTilizaTionjof essential milk constituents such as pro-
felné. 1f such disturbance is only siighf; it may be overridden by the
benefiéial effect. Finally, it should bé studied whether an adaptation to

regular milk consumption may be achieved.
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NUTRITION NEWS AND OPINION FROM THE CARIBBEAN

WE. ARE WINNING THE FIGHT TO SAVE OUR CHILDREN
From arn Editornial in the Advocate-News, Banbados, September 16, 1971

Eartier this week a trend was plnpointed which shows the improvement
our nation is enjoying in Ifs health standards. 1t was announced in Panama
that an assessment done of the Alliance for Progress by the Organisation of
American States has shown that only Barbados and Honduras had come close to
cutting by half the mortality rate in chitdren from | to 4 years of age.

This goal was set for ail the OAS member states at Punta del Este and although
we might not be minded to raise any shouts about this achievement, it is’
nonetheless something of which we can all be proud.

Recent statistics from the Barbados Ministry of Health have:shown -that
the death rate of chlldren between the ages of one year and: four years of age
has shown a steady decline from [966 when it was 2.4 per thousand to 1968
when it dropped to .8 per thousand, and then reached |.3 per thousand in 1969.
The figure for 1970 puts it back to |.8. We can at once see that even with
the fluctuation frem 1.3 in 1969 to !.8 In 1970 that we are maintaining on
the whole a drop in child deaths that reflects our improved health services,
better housing and better understanding about child care on the part of
mothers.

VICE-CHANCELLOR GIVES REASONS FOR INCREASING TMPORTANCE OF NUTRITION |
TRAINING . -
From The Daily Gleaner, Octoben &, 1971

The Vice-Chancellor of the U.W.l., Professor Roy Marshall, has stated
that the Increasing importance of good nutfritional practices stems from the
fact that we possess both a rapidly increasing population, and severe limi-
tations In our capacity to feed that population. SR

The Vice-Chancel lor who was addressing the participants In the second
Course for the Diploma in Community Nutrition, at the Social Welfare Centre,
Mona, on the morning of October 4, sald that In a developing country like
Jamaica, the decline In agricuitural production, and the high birth rate,
make the problem even more acute, by underscoring the importance of exploit-.
ing the highest nutritional value from the food we eat.. iR

Continuing, Frofessor Marshall said that the work undertaken by the.
Caribbean Food and Nutrition Institute in that area of Community Nutrition,
offered an opportunity for academic discipline to be brought to bear on
problems that affect the whole society, a means of bridging the gap between
Campus.-and Country, as It was in these areas that the University would be . .-
of most importance. : : ‘ '
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The role of the University, he commented, should be to produce gradu-
ates who have developed critical faculties and are able to arrive at deci-
sions on the basis of reason and analysis.

Another role which the Vice-Chancel lor spoke of was that of undertak-
ing research and developing hypothases and theories that benefltted the
entire society. ' He also referred to the research programmes belng undertaken
by different faculties of the U.W.I.

The Course, a brainchild of the Caribbean Food and Nutrition Institute,
is The second of its kind to be undertaken by the U.W.i. The first, which
was conducted in 1969, was supported by the Pan American Health Organization,
the U.N. Food and Agriculture Organization, the U.W.!., the governments of
Jamaica and Trinldad & Tobago, and the Research Corporation of New York.

- The Director of the Institute, Dr. D. B. Jelliffe, who is a PAHO staff
membeér, said that Diplomas in Community Nutrition would be awarded to the
successful participants at the end of the Course, and that the Course would
- last for nine months.

Dr. R. Cook, the Course coordinator, gave the following outline of
the stages of the programme: (1) The Background to Nutrition in the Carib-
bean; (2) Human Diet; (3) Malnutrition; (4) Assessment of Nutritional Status:
(5) Programmes to Combat Malnutrition. _ :

Or. Cook described the second leg of the Course which will be held in
Trinidad, as the "Practical Stage". The Jamaican segment of the Course wil!
run to December 18; In Trinidad it will run from January 14 fo 20, 1972, in
Grenada from January 21 to February 3, and back to Trinldad from February 4
to March 25. - :

A committee comprising three elected students, and three of the Insti-
tute's staff members - Dr. Y.H. Yang, Dr. R. Cook and Mrs. E.M, Irvine, has
been formed and meets regularly fo sort out-any problems that arise.

Countries involved with the Course are: Jamaica, Antigua, Barbados,
Bahamas, Dominica, Grenada, Guyana, St. Lucia, St. Vincent and Trinidad &
Tobago.

CONSULTATION ON AGRTCULTURAL DEVELOPMENT PROBLEMS IN THE

CARIBBEAN AREA - NUTRITION

From Vol. 76, Nos. 4-5, The Farmen, Jowwal of The Jamaiea Agricultunal

Soedety 0 - ' .
“"The Consultation noted the significant progress being made by the

Caribbean Food and Nutrition Institute in elucidating a number of the more

pressing problems common to the Caribbean area. While noting with satis-

faction the decrease In mortallty rates and the reduced incidence of
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kwashlorkor in the 0-4 year age group which has been secured in recent years,
the Consultation noted that relatively high Incidence of anaemia specially
among pregnant and lactating mothers and pre-school children, of gastro
enteritis and moderate forms of protein-calorie malnutrition still persist,

Factors which contribute fto these problems are tow Income earnings
and poor education. The following measures were suggested for alleviating
the situation:

() Promotion of home vegetable gardens to reduce dependence on pur—
chased food. i

(2) Promotion of wider use of less expensive highly nutrltious sources
of food elements.

(3 Encouragement of mothers to breast feed babies,

The Consultation also recommended that -

(i) Research efforts be intensified in order to define more
precisely the ways in which sound planning, production
poticies and programmes, and educational efforts can serve
to improve general levels of nutrition in the countries of
the Caribbean.

(ii) Governments through thelir Ministries responsible for edu-
cation and extension work in the areas of Agriculture,
Health Education, Home Economics and Welfare, and farm
and other organizations interssted in community welfare,
co-operate to ensure wider dissemination of nutritional
information amongst the population in the regicn.

(ii1) In planning their programmes, Governments take full
account of the nutritional needs of their respectivs
countries and take appropriate steps for satisfying
these needs.

NUTRITION IN GRENADA

From the Thuone Speech delivered by H.E. The Governor Dame Hilda Bynoe
on the occasion of the State Opening of the Parliament of Grenada,

30 Novemben 1970

The importance of nutrition as a means of securing and maintaining
good health and well~being, and so contributing to a high degree of pro-
ductivity, has been fully recognised by my Government, and practical steps
have been taken towards achievement of these ends by establishing a Nutri-
t+ion Committce to co-ordinate the activities of all offictal and unofficial
agencles dealing with subjects, having a bearing on Nutrition. The Health,
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Agricultural, Education and the Social Welfare Departments through thelr
Extension Services, along with voluntary groups, have varying contribu-
tions to make towards attainment of the conditions necessary for an adequate
nutritional status. By joining these forces in a co-ordinated structure,
dup!lcation of effort would be avoided with saving in time, effort and
finance. This farsighted, integrated approach to the correction of factors
tending to cause malnufrition, may have influenced the Caribbean Food and
Nutrition Institute to select this State as the site of a recent seminar
including participants from St. Lucia and St. Vincent. In this workshop not
only research and academic questions were discussed, but also the practical
day-to-day problems militating against the attainment of the nutritional
well-being of the citizens of these States.



349

THE MANY-FACETED MYSTIQUE OF MONOSODIUM GLUTAMATE*

by
Dn. M.E. Rubind

The use of seaweeds, sea Tanéies, and soy sauces as condiments has a
hisfory in the Orient of at least a thousand years. All contain monosodium
glufamafe and to thls substance is ascribed their palate-pleasing properties.
In the student home economics ciass and in the Cordon Bleu demonstration
course, the gourmet cook-to-be is taught that freshness and flavor are en~
haﬁqed by adding monosodium glutamate to his choice recipe. The food pro-
cessor is similarly inclined, and tons of this chemical have found thelr way:
inte canned and frozen foods to make them more tasty.. It is on the GRAS list
(the FDA's Generally-Regarded-As-Safe destgnation).  The chemical that is
utilized as a food additive is now usually prepared by fermentation, but ex-
traction of beet residues is still used by some manufacturers and accounts
for 10% of production. As might be expected, the greatest production capa-
city Is in Japan.

Now In the wake of cyclamate publicity, monosodium glutamate came to
new affenfion when several major baby food manufacturers (Gerber, Beech-Nut,
and Heinz) announced their intention to desist adding this compound to pro-
cessed baby food, at least until more is known about its safety.

Presumably, the manufacturer has become concerned that the taste of
baby food may be less critical than its safety. Although monosodium gluta-

mate Is known to be a toxic material when given infravenously, the basis of

*This editorial §inst appeared in 'The Amerdican Jowwmal of Clindical
Nutrnition', 24, pp. 169-171, Februany 1971, and is reprinted with the
kind permisaZon of authon and editonr, Copyright fo A.J. CLin, Nut. 1971



350

action is inconclusive that oral glutamate poses a threat to human Infants
because it was reported toxic to infant rodents. Others, especially the
chemical companies making glutamate and the competing baby food packers, but
also some scientists, have guestioned the scientific basis of such action.
They have pointed to its long use as a food additive, its presence in natu-
ral protein, and even to the testimonial of the Far East cultures which,
because they are ancient, must be wise, They argue that giutamate is nearly
innocuous when fed orally and because it means better taste to food some in-
finitesimal and nebulous hazard can be neglected until more data are avail-
able. How much pleasure can be equated with how little safety or how much
risk is not defined. The first step in doing so might be to *ry to quan-
titate the pleasure obtained from adding glutamate to food.

Dospite the wide public acceptance that giutamate enhances the plea-
sure of eating, it Is difficuit to prove that glutamate improves flavor; or .
changes taste or really does:anything at all. Despite the many milllons of
dollars spent.on this substance, the mechanism of its action in making eat-
ing more pleasurable, as is true of most physiologic properties, is unknown.
Most commercial usage depends upon taste analysis, and the subjective enhance-
ment of flavor Is said to be distinctly different from alteration or accen- .
tuation of taste. Efforts to demonstrate changes in taste threshold by the
addition of monosodium glutamate to ditute solutions of test substances have
been general ly unsuccessful - (shades of the Emperor's new clothes....).

Then there is the so-called "Chinese Restaurant Syndrome" that has
been recently brought to medical attention.! The burning, chest pain, head-
ache, and abdominal distress that some people experience after eating Chinese

food seem to be.due to the monosodium glutamate content of their dinner.

3
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But even this is not a clearly predictable drug effect. Different individuals
react differently to monosodium glutamate. Some persons react vigorously to
|- or 2-g doses, but many people develop no symptoms even if gfven 12g. In
a previous era, when glutamate and glutamine were Though+:?o be beneficial in
individuals with mental disease, and were even ascribed an intelligence<rals~
ing capacity, some patients were apparently given as much as 45-75 g/day withe
out symptoms. The L isomer of glutamates evokes symptoms, but the O isomer
does not. Previous ingestion of foods appeared to block symptomatology, but
no known drug is effective - sympathetic blockades, parasympafhomfmefics,
vasoactive compounds, et cetera.

Thus far the biochemists' knowledge of the metabolism of glutamates
Is of little help in explaining the basis of toxicity. Glutamate 1s a non-
‘essential amino acid with a function as an amino carrier between L-keto-
glutamate and glutamine. [t is an important precursor of g!dfafhione and
insulin, as well as a critical source of urinary ammonium, Curiodsly, gluta-
mate Is unique among amino acids by virtue of its direct utillzation as an
energy source by'cerebral tissue,

Real experimental evidence that glutamate is toxic orally is nebulous.
Turgull reported that even small amounts of monosodium glutamate fed orally
to rabbits for | month Induced fetal resorption or malformations.  But other
studies in which rabbits were given glutamate in amounts up to 100 times this
quantity did not duplicate these findings.

Even in the Chinese Restaurant Syndrome it is difficutt fo Incriminate
glutamate specifically and there is sound reason fo believe that at least In
some persons a food allergy is operative. Over 20 years ago, Randolph and

Collins demonstrated that headaches, leg and abdominal cramps, urticaria,
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pruritus, coughing, heartburn, mental confusion, and fatigue may occur in
individuals ingesting 2-5 g monosodium glutamate prepared from the sugar beet
residue following sugar extraction. Because monosodium glutamate prepared
from wheat gluten did not evoke the syndrome, they considered the symptoms tfo
be allergic. Some individuals sensitive fo wheat protein had similar sensi-
tivity to monosodium glutamate prepared from wheat. A high protein diet con-
tains more natural glutamate than the 1-2% added to food. Beets and borscht
have been the focus of an amusing defense by Bessman and Hochsfein.3 For a
compound ubiquitous in protein-containing natural foods, this late discovery
of a pharmacologic activity by oral feeding is surprising.
|+ seems unequivocal thet glutamic acid, monosodium glutamate, and

quTamine-are"Toiic compouhds when given parenterally. Aspartate acts simi--
tarly at equivalent dosages, although apparently aspartate Is benlgn-when fed.
Ketoglutarate, given intravenously, is benign, at least in-regard fo certain
early protein hydrolysates. Perhaps It is. just as well that these proved cli-
nically unpopular, because young mice Injected with glutamate develop brain
lesions, obesity, sterility, and are stunted in growfh.z Chicks given gluta-
mate parenterally devefop striking skeletal malformations, Rabbits consis-
tently develop retinal lesions when given only modest amounts of glutamate
systemically. Fortunately, there are no chronic toxicity data on man, .
although acute intravenous administration of glutamate makes men and dogs
vomit,

. 1t is difficult to understand how a simple substance that is readily
absorbed is so much more-toxic when given by vein than by mouth. Some authors
have tried to correlate ptasma levels with toxicity but these data are diffi-

cultt to interpref, as plasma clearance is rapid. Blood levels of glutamate
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vary substantially in different persons after oral ingestion and basal levels
are generaily:féachediaffeF'S hr even after high doses. Injected or fed glu-
tamate s thought to be readlly metabolized to bicarbonate while adding its
amino nitrogen fo the labile transamination pool. “Some have suggested that
high levels of glutamate may inhiblt quTamiﬁase activity and cause gluta-
mate to accumulate intracellularly. Little is known about the specific meta-
bolism of glutamate and especially the inhibition of formation or metabolism
of glutamate-containing compounds when glutamate is availabie in excess.
Although glutamate-aspartate transaminase activity is Increased when gluta-
mate is administered, this may not be profective at some biochemlical site
where transamination is not availlable.

More knowledge is needed for a rational understanding of what mono-
sodium glutamate of fers, both as advantage and as risk. Although it can be
argued that the removal of glutamate from baby foods was premature and not
based on sound scientific evidence, perhaps one should also ask why it was
added in the first place. There seems to be reasonable evidence that changes
in the taste of food (according to an adult taster) do influence infant be-
havioral response, but whether this is faste in the same sense that an older
child experiences taste is uncertain. If the baby can taste, its taste must
be atrocious. Was the taste or flavor of a siurry of pureed apricots and
minced veal - or a gruel of powdered bone ceresal and sieved liver - really
tmproved by the addition of monoscdium glutamate? For the infant? For its

mother? Ugh.
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BREAKFAST CEREALS - COSTLY CONVENIENCE NOT BETTER NUTRITION*
by
Dn. Michael C. Latham

. Progesson of Internalional Hutrhition
Connell University, Ithaca, MNew Yonh

| am honored o be invited to testify before this distinguished Com-
mittee. I Think that | am speaking for most of my colleagues in nutrition
when 1 ‘tell you how delighted we are that the U.S. Senate is increasingly
recognfzing the impcrtance of good nutrition for the health and weltfare of
the American ‘people. | testified in December 968 on. the first day of the
heaflngs of the Senate Select Committee on Nutrition and Human Needs. As-
you know, that committee has Thordughly Inves+f§a?éd many of fhé:probfems
of hunger and malnutrition as.fheY'reléTe to poverty in this country. Their
‘work created a new awareness of fheSejproblemé and has been a stimulus +0:
legistative and executive action.

I am pleased that the Subcommittee on the Consumer of the U.S. Senate
Committee on Commerce Is now looking at another important aspect of this ‘same
problem, | believe that the objectives of these committee hearings, and |
hope also of all nutritionists, are to improve the nutritional status, the'

health and the well-besing of the citizens of This counffY-

Introduction

My testimony today will rot have as its thesis that breakfast cereals
are ‘a'worthless or even a poor food. They are not. 1t 1s a'fact, however, ~

*Based on Senate testimony and appears in "Hearings Befone the Committee
on Commerce, U.S. Senate 91st Congress”, painted by U.S. Government Printing
Office 1970. ' o e s o f '
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that those breakfast cereals sold in greatest qﬁanfify are not nutritionally
superior and In many respects are nutritionally inferior fo many very common
and much cheaper foods such as bread, rice, beans and corn products. The
public are unaware of this for the advertising tactics of the indusfry have
in an Indirect and subtle way misted the consumer. A special advertising
onslaught has been made oﬁ our children. |t seems that the less nutritious
breakfast cereals and those that are sweet are especially belng peddled to
the young. In a country where there is a considerable amount of malnutrition
among the poor and where the rates of infant mortality are disgraceful ly
high, this advertising may be indirectly contributing to i1t health and mor-
tality.

My belief in the morality of big business has been undermined by
learning that five major drug firms for years rigged the price of one of the
world's most effective antibiotics. This callous act resulted in the unneces-
sary death of many children and adults In my care during those years. | am
also alarmed that advertising of products for the bottle feeding of infants
has led to a reduction of breast feeding in developing countries and has in
+his way been a major contributor to deaths from malnutrition and gastro-

enteritis in these countries.

Controvensy among nutrnitionists

The chTfovery over the nutritive value of breakfast cereals can
sefve a very useful purpose by providing nutrition information to the public.
It can help feach the consumer how to distinguish between the nufriTionalIy
more valuable foods -and can assist the poor in learning what are good buys
in terms of nutrients per scarce dollar. With fuck these hearings might

stimulate industry to improve further the nutritlonal quality of their
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products and perhaps even to provide some sound nutrition education in their
advertising.

There Is a tendency when these controversies arise for both nutrition-
ists and physicians to take sides and for their testimony, though based on
the same facts, to appear compietely opposing. There are, | suppose, in any
profession those who are on the side of big business, who believe that social
problems can be solved mainly by technology, and who Iabe! Those who fake up
the social causes of the underprivileged elTher as "do-gooders" or "communisT
inspired". These same people ofTen hold the view that the maJorrTy of the
poor are poor beceuse they are feckless end lazy.

On the e+her side, there are in mosT professional groups, those who
believe that the Iarge corporations are not playlng an adequate role in soi—
ving domesTic problems and in cerfaln respecTs are aggravafung them, who Think |
that government and industry should take a more humane approach to the social
problems of the nation and the world, and who considef that the poor are eoor
because They‘have not been given an opportunity or because they are an
oppfessed minority.

Inevitably, These who support The.fermer position, will state that fhe
fesTimony of Robert Choafe was full of errors, that +he breakfasf cereal in-
dusfry Is supplying highly nuTrlTlous producTs, and ThaT these compannes
have every right to spend huge sums of adverT!s;ng money in any way They ilke.
Those who supporf The latter phllosophy will praise Roberf Choate for his
Tesfimony, wlll agree that he has clearly shown that breakfas+ ccrea{s are
much Iess nufrlfious Than fhey are claimed to be, and Thaf the adver?isnng
is nof only mlsleading but Thaf the huge sums Invalved should be spent for

some better purpose
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Like my colleagues, It is difficult for me not to let my political
philosophy influence my nutritional judgment over this issue. There are,
however, some facts available which cannot be disputed. | will try fo pro-
vide some of these in the next part of my testimony. Once these have béen
stated, then other aspects of the problem deserve a political opinion, even

from a nutritionist.

Nutrnitive value of breakfast cereals no betfer than bfw,ad,' rice on grits

The majority of people in +He world-gef mésT of their calories, pro-
tein and other essential nutrients from cereals - not from dry breakfast
cereals but from rice, wheat and corn. Cereals are good foods, but even if
eaten in quantities to provide for total calorie needs, they will leave the
sub ject, eépeciaily the growing child, deficient in certain essential nutri-
ents. Most breakfaST cereals contain rather similar nutritive values to
their parent cereal grains.

I do not consider that breakfast cereals are "empty calories" remi-
niscent of sugar or alcohol. Breakfast cereals vary greatly in their nutri-
ent content, but most of them do provide reasonable quantities of_cerTain
nutrients as well as calories; However, they are mdre expensive, and on the
whole, not nutritionally superior to bread, rice or grits. It is perhaps
regrettable that the term "cereal" has come to mean "dry breakfésT éereal",
when cereals can more properly be defined as plants yielding farinaceous
seeds sultable for food. | object to the advertising implications which
have led the consumer to befieQe that fhe ordinary breakfast cereals are
nutritionally supertor to other wheat, rice and corn p}oducfs. They are not.

If you, or ény of the lay public were told of archi!d in India getting

nothing but a bowl of rice for breakfast, you would probably conclude that
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this was nutritionally a very poor breakfast. However, one ounce of dry rice
contains about twice as much protein, and more calcium, iron and fhlamine
than does one ounce of a puffed rice breakfast cereal. The only one of 8
common nutrients in which fthe puffed rice s rlcher:fhan the ordinary fice,
is in its niacin content. Yet in the local supermarket, puffed rice costs

9% cents per pound and rice only I8 cents per pound. Puffed rice is there-
fore five times as expensive yet provides smaller amounts of mosf nutrients
than ordinary rice. -1t can be argusd that one ounce of puffed rice fs ordi-
narily eaten with four ounces of milk, This makes little difference to these
comparisons. There Is no reason why the poor child should not drink four
ounces of milk with his rice or have the rice mixed with milk énd'sugar in
the form of a rice pudding. The comparisons remain valid. The great advan-
tage of the puffed rice, is that it is more convenient, for 1% doés not re-
quire cooking. The‘manufacfurer of the puffed rice is selling cohvenience;
yet advertising nutrition.

Let us turn fo wheat products. The food Industry has led ﬁs to
believe that a child whose only food. eaten before going to school In the
morning was bread or toast, is a sad figure of a child. In contrast the
chitd who ate shredded wheat would be thought of as having had a reasonably
nutritious breakfast.. Bread or foast, however, is richer in 6 out of 8 of
my |isted nutrients and shredded wheat is richer only in niacin and iron.
The cost of the shredded wheat iIn The”supermafkef ounce for ounce is more
than twice that of the bread. The convenience of each is simifar.

Take our third common cersal which is corn. We think oflThe Mexican
American‘wﬁo had breakfasted just on corn tortillas or the black chiid

from the south who had just hominy grits, as being poorly fed, whereas our
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middle class connotation.of the well fed white suburban child Is one who had
that good old American standby, corn flakes, for breakfast. Yet hominy or
corn grits are twice as rich in protein as corn flakes; the grits have more
vitamin A, thiamine, riboflavin and niacin than do the corn flakes. The
corn flakes are richer than the corn grits only in calcium, and in this nutri-
ent are not richer than the tortilla. Again the price of the corn flakes. is
about twice as high as the hominy or corn grits. Both are likely to be eaten
with milk. The corn flakes are, of course, more convenient for the housewife
Zpecause, untike the grifs, they require no cooking.

tn Table I, | have compared the nutrient content of these 6 products,
I think it is easjesf and most rewarding fo compare the two wheat based pro-
ducts with one another, then the two corn based products, and finally, the
two rice based products. |In each pair, the dry breakfast cereal Is listed
second. When listing these food items, | purposely did not take proprietary
products - like my nutritional colleagues from the universities | might some
day be seeking a research grant from Kelloggs, Quaker, General Mills or one
of the other manufacfurers. | took these figures from Agricultural. Handbook
Number 8 pubfished by the U.S. Department of Agriculfure. This publication
is the bible of all nutritionists and others, when ascertaining the nutrient
content of foods in the American diet. This handbook,lists corn fiakes,
puffed rice and shredded wheat, wlthout giving brand names. In Table II, |
have shown the prices of these 6 products per pound, The prices 1 have used
are from the grocery shelves of my local supermarket. Here, It was neces-
sary to get the prices of proprietary brands, but there seems little benefit
in identifying the manufacturer, It can be seen that the breakfast cereals.
are considerably more‘expensiye yat less nutritious than the common foods

with which | have compared them.
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The prices are from a small town éupermarkef in the Norfheast. | feel
certain ;héf‘l+éms like hominy grits, beans and rice, could be obfained;very-'
much more.cﬁeébly in ﬁéﬁy poverty areas of the country. KT anything, there-
fore, | héve Qeighfé& my prices in favor éf the breakfast cereals and against
the other ;ﬁods. |

My ﬁa{n thesls here is that The'cdnsumer has been led to believe that
ordinary dry breakfasf cereals have a nuTFiTive value superior to common foods
such as bread, hominyléfifs, rice, spaghett!, baked beans, pofafoes,'pizza,
etc. This is not true. The public are being deceived. Bread is an excel lent
food, so are.wheaf krispies, but both need to be supplemenfed‘wifh many other
foods each day To’prévide a balanced diet. Rice is a'gbéd food and so is
puffed-riéé; but In whafeVerjquanfiTies taken neither of these products pro-
vide all the nutrients necessary for health and growth.

Mr. Robert Cﬁoafe in his Tésfimony used an unorthodox way to rate or
to score.+ﬁe cumulative nutrient content of cereals. 'He did this because
Theré Is ﬁé uniVersalIy accepted way of doing this. It was not a dishonest,
or a parficularly inaccurate wéy of doing i+, although theére are some errors
in his data. The method he used is not the one that | or most of my collea-
gues.would have used, However, although the rating is unorthodox, | do not
think that a different system which somchow used protein, vitamin and mincral
content, would alter very much the refative posifionS‘Qf'+he_breakfasf cereals
on the tist..

But the press at large, the cereal .industry, and_ofhers, have been
trying to get nutritionists fo say things that they don't want to say. A
CBS reporter asked me a few days ago, if the industries' claim that cereals

were more nutritious than eggs was frue. 1, and | Think any nutritionist
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worth his salt, will not answer that question "yes" or "no". Instead we will
ask, "more nutritious in what?". You see, a person living on a diet of eggs
alone or of a . cereal alone would develop mainutrition. A nutritionist cannot
say that orange juice is a better food than eggs. Orange juice is richer in
vitamin C and eggs are richer in protein. It is possible to say that .weight ..
for weight guavas are richer in vitamin C than oranges, soya beans are richer
in protein than cereals, and so on. Foods have fo be looked at nutrient by
nutrient, and a diet has to be looked at in terms of the foods in that diet.
It should be recalled that it is the breakfast cereal industry that has been.
fespdnsible for advertising its products in-terms of percentages of recom-
hended'diefary allowances of nutrients that the cereal provides. With some
alterations Mr. Choate has been playiﬁg their own game.

For the consumer, however, the imporfant thing to remember is that on
the whole, If we cat a varlety of foods containing a variety of nutrients,
or from different food groups, then we are more likely to satisty our nutri-
ent requirements than if we eat a very few different foods from a limited

number of the food groups.

Protein content of ceneals

Of allrfhe nutrients fo be considered in éereals both The:dry break-
fésf cereals and the commonly eafon cereal products Itke bread, rlce, corn
products, spagheffl, efec., | believe that protein is the most amporfanf
Protein is a nu?ruenf thCh is essentlal for health and is espGC|aiiy impor-
tant for +he growfh of chlldrcn |

In his Tesfimony Rober? ChoaTe gave equal welghf to 9 di fferent

nutrients in raTtng the nufrlfronal value of 60 breakfast cereals. | have
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not been able to make comparlsons of the proteln content of these 60 cereals.

TABLE 111

Gnams of Protein that can be Purchased
for 10 U.S. cents fon 8 selected foods

Grams of protein for 10 cents

Breakfast cereals!

- General Foods Raisin Bran _ 9.5
General Mills Wheaties | ' 7;3
Quaker Oats Puffed Wheat : 5.4
Kel loggs Product 19 - 4.6

Mean or average .

Other . foods? |
Navy beans ' 50.2

Corn grits (enriched) 21,9
Rice, long gralned parboiled : 19.2
White enriched bread 19.1

Mean or average ] 27.35]

IValues and prices taken from‘TesTimony of R. Choate.

Zyalues taken from U.S.D.A. Composi?ion of Food Handbook,

prices taken from local supermarket.
In Tabie.III | have tlsted fouF breakfasf cereals (General Foods RaIsIn:Bran,
General Mllis Wheaties, Quaker Oats Puffed WheaT, and:Kel!oggs Product IQ);“
and four éfher foods (red beans, corn grits, Ioﬁg-gréined parboiléd.rice,raﬁd
white enriched bread). f Have then comparéd fn each product how much protein
can'be bought for 10 ceﬁfs. You.can see ffom fhis table that your dime would,
in the local supermarket, buy an average 6f onfy 6.7 grams of protein if used

for the 4 breakfast cereals, but would buy an aQeraQe of 27.35 grams of protein



366

if used to purchase these other four foods. Therefore, taking these averages,
a dime buys four times as much protein when bread, rice, corn grits and beans
are purchased, compared with when these 4 breakfast cereals are bought. Yet
all of these 4 cereais are in the top half of Choate's rating of the dry break-
fast cereals.

There are, of course, many other foods that contain protein and in these
figures | have not considered protein quality. However, the qual 1ty of the
protein In most dry cereals is not superior to that in these other foods. The
protein of many foods of animal origin such as meat, fish, eggs and miik is,
on the whole, better than that of cereals, legumes or vegetable products.
However, it is possible to satisfy our protein needs without eating antmai
products. A mixture of vegetable proteins used simultaneousty enhances the

value of the protein in each product.

Adventising breakfast cereals

The manufacturers of these products might well state that they have
never claimed that breakfast cercals are nutritionally superior to these other
cheaper foods. Perhaps they have not claimed this in so many'words, but fhéy
have Implied it in their advertising. Breakfast cereals are no more the food
of champions than are bread and corn and rice. Yet ask any 8 year old on
your block or almost any suburban housewlfe, and you wili be told that break-
fast cereals are better nutritionatiy than bread or rice or baked beans.
These consumers did not get this idea from their health education classes, or
nutrition textbooks, or news articles; they got [t from the skilful adverti-
sing of the breakfast cereal manufacturers. 11 Is Tony the Tiger of certain

c. ’ .
frosted flakes saying "Go, go, go"; it is Kelloggs sugar pops claiming to be
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a wild cat of a cereal while showing a handsome cowboy on his_horse;,IT is
Cheerios advertising itself as the cereal with protein and energy with a
visual background of a healthy youngster on a trampoline; it is "super power
with sugar criéps" with The:cartoon hero parting the iron bars of a window .
indicating the sfrenéfh it gives; iTIis_ail these kinds of claims which give
the public a false idea of the superior nutritional qualities of the break-
fast cereals. They imply that, more than ofher foods, these products pro-
vide energy and strength, |

The Aﬁerican people are continually being asked to support Radlo
Free Eurbhe; because we are Informed that chitdren In communist easTern-
Europe are being brainwashed with pfopaganda._ | sometimes wonder.}f the
advertising that our children see on TV is not an equally harmful propaganda.

I+ is these subtleties of advertising and these sly visuai,suggesTions
that méélead the public. As a Subcommittee on the Consuher,rfhis‘[s where
you have a difficult and important task. You have to suggeST Where.aaverfj-
sing is deliberately misleading the consumer. .

| believe that Robert Choate's research into cereal advertising and
his testimony in this respect was most valuable. In Africa, The'Céribﬁeéh,'
and other devélép!ng regfons of the world, the advertising of prbpfiefaryu:
products for bottle feeding babies is an Important cause of llness and
death of young children. When ydu have seen, as | have doné, Infants die
because advertising has led their mothers +o'feed Tﬂeir child}en expensive
manufactured foods instead of:hUmahkbreasT milﬁ, you become dngered by this
advertising, you becoﬁe enraged by }he'callousness of blg business. | would

hate to think that iIn a'moré.éubTIe'way, thet Is happening here too.
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Money spent on adventiéing

| have not investigated the costs of cereal advertising but | have no
reason to disbelieve Mr. Choate's testimony In this regard.

} think It bad that the TV networks make an annual profit of about 20
million dollars from Saturday morning children's programs. | am appalled to
learn that 50 percent of all the nation's 2 to |l year olds are in piaééfbe?
fore their TV sets evéry Saturday morning Instead of in parks, woods or
beaches, or doing something Intellectually stimulating; and | think 1t ter-
ribte that three companles spent over 42 million dolfars on TV advertising
of dry breakfast cereals in 1969, One is inescapably fed to think how the
money of these firms and the time of American children céuld be put to
better use.

- What does $42,000,000 spent on'TV advertising of breakfast cereals
mean? - It connotes different things to different people. As for me, | think
in terms of the budget of the Ministry of Health of a country of 10,000,000
people In Africa. For about $11,000,000 a year, frée medical care and hos-.
pitalization was provided, 50 hospltals were kepf-fuhhing aﬁd 22,060,000
hospital visits were made a year. The TV advertising budgé¥ for one'yéak
for three major manufacturers could, therefore, keep ¥his heaffﬁ sefviéé
running for 4 yeafs. | worked for that heaith service In Tanzénia for some
years. My priorities might therefore differ in Thfs regard from the priori-
ties of others in American public I1fe.

Many of the leading manufacturers of dry cereals contribute substan-
tially to nutrition research. |+ Is therefore disheartening to learn that
our chlidren are being deliberately influenced to demand the less nutritious

and especlally the sweeter products, when we know that malnutrition exists
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-in this land, and that in many poor areas of the country the average child has
six decayed and rotten teeth and little hope of dental care.

The dry cereal industry can argue that they are no worse in these res-
pects than other sectors of the food industry. This Is like the auto industry
defending itself with regard to air pollution by saying that they are no more
gullty than certain other industries. The spotlight is on the dry cereal
industry and hopefully it will be put on other food industries. This does not
exonerate the cereal industry. 1| only hope that the leaders in this industry
are magnanimous enough to admit their shortcomings, and with the help of nutri-
tionists, to undertake more enlightened business and advertising practices.

Why is it that we see so little of this type of advertising of spaghetti
or rice or beans? These foods are as good, often better, than breakfast
cereals and they are half the price. Would the U.S. public, the U.S. children,
be any worse off next year, If In 197l no money was spent for advertising
breakfast cereals? Could not our poor be much better off in 5 years if 200
million dollars was diverted o programs for the poor instead of advertising
breakfast cereals? There would probably be very little reduction in the con-
sumption of breakfast cereals and little change in the relative profits of
the major manufacturers. But then, | do not believe in the Innate goodness
of this part of the capitalist system; | think that our valucs have been mis-
placed. | think we should concentrate a little more on the quality of Ilfe.

Perhaps you wonder why my testimony at times casts doubts on the mora-
Tty of big business. Although not refevant to cersals, Thé antibiotic scan-
dal which was inadequately reported In the news media last yeaf is, | Think,
a.maTTer whlﬁh is relevant to the work of this committee, and It did person-

ally affect and enrage me. You may remember that five major drug firms were
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accused of reaping huge:ﬁrofifs by rigging. the price of the c§mmo£-and-éffeé~
tive antibiotic, tetracycline. The Justice Depérfmenf said that tetracycline
was produced for as little as 1.6 cenfspef capsute but retatled for 5| cenfs.
tn February 1969 these five firms, all leaders In the qug‘indUSTry, ojfered
to pay 20 million dollars inlgjvil suits bréughf against them overlfhis lésue.
This was mainly retribution to states, local governments and hospifals whé .
pad been grossly overcharged. However, the consumer who paid 20 do}lars fﬁr
.a course of treatment that cost the manufacturer less than a doliar, w!ll fiﬁd
It difficult o get retribution. Worse than this, howover, are the many,fhoﬁ-
.sqnds of people all over the world who died unnecessarily because Thé drug

was Toorexpensive. During part of the time that this price rigging was gqiqg
on (and it lasted for years), | was running the hospital and health services
for a district with 150,000 inhabitants in East Africa. We could not afford
adeqpafe quantities of +e+racycllne because of its high price. Many children
and edults who could have been saved died of pneumqnja,_gasfro-infesflnal
infections, sepsis and cher infecfions,‘becaqsg these drug companies had no
conscience but were.mainiy concerned wITh;Their profits. | pél?eve that this
scandal should noT endrherely with civil sults, aﬁd a genflemantY out of éoﬁrf
settlement. This is a consumer matter and warrants a_fgllﬂinveﬁflgafioﬁ,. |
find it difficult not fo feel bitter when I think of Those liffje chiidren in

my care who died unnecessarily because of the cal lousness of big business.

The quality of Life
" How-could we measure the bénefits, 1f part of the large sums spent on’
advertising, and part of +the ‘vast corporate profits, wére harnessed fo Improve

social ‘conditions? * How does one judge the quality of life? Infant mortality
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rates provide an excellent measure, a very good indicator of the social well-
being of a people or of a country, Too often, however, in this country, the
sTate and heaith of the nation have been judged purely in terms of Gross Na-
tional Product or mean annual incomes. We have been brainwashed by big busi-
ness through the.medium of advertising. The U.53. in these terms, comes out
as the richest, the best off country on earth. However, when we look at
Infant Mortality Rates (that is the number of deaths in the first year of -
life per 1000 live births), the United States Is about seventeenth on the list.
Of those counfries which keep good statistics there are twalve that do better
in this regard than the United States. They include East Germany, Japan,
Australia and New Zealand, all four Scandinavian countries, Great Britain,
France and Switzer!and.

In Sweden, only 12.9 infants per thousand die in their first year of
tife, whereas in the United States 21.8 per thousand die. if we did as well
as Sweden we could save 9 Ilves in a thousand. The infant mortality rate for
black Americans is over 40 per 1000. These rates are a good indicator of the
social health of a country or a community. Those who live in the culture of
poverty always have higher infant mortality rates and a larger proportion of
low birth weight babies than those who are more affluent. The relief of
social and egqngmjg disadvantages in this country would have a marked effoct
on the high infant mortality rates that persist among the American poor.  As
an undergraduate remarked to me a few days ago, "If the food Industry worked
diligently to keep people alive longer, there would be more people around and
tatter prbfifs for the industry".

. Improved nutrition of the mother and the child (and here | would In-

cldde +the promofion of breast rather than formula feeding), is one of many
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factors that could reduce these unnecessarily high death rates.

A part of the program to improve the lot of the people should be an
honest, moral and positive policy by the food industry towards the conspmer;
indusTry has to make a profit fto stay in business. -However, like other sec-
tors of the economy, the food industry should also harness Its resources fo
improve the well-being of the American people. | do not say that the food
industry has not made some contribution, for it undoubfedly has; but like
most other industries it has not made sufficlient effort.

Too often the public has been fold that this is the best fed country
on earth. This is not true. It is only necessary to look at the statistics
from Texas from the first phase of the Natlonal Nutrition Survey. There Is
much malnutrition and undernutrition, and some hunger in this most wealthy
of nations. |f advertising is leading a poor woman in Texas to buy a one
pound packet of breakfast cereal for 50 cents for her poorly nourished chit-
dren when for that sum of money she could purchase more than three pounds of
beans which contain far more of every nutrient, then advertising of breakfast
cereals is contributing to malnutrition in Toxas. A solution to the problem
does not lie entirely with the food industry. [+ lies with the central and
{ocal goVernmenTs, with those involved in nutrition educaticn, and with per-
sons responsible for shaping the social and political philosophy of the

country.

Recé@mendafion
Thefe are a number of reéommendafions that | wodld make to improve the
pi;fure that | have painted in relation to céfeais. i would recomhend that:
) .Mandafory_iegislaffon be introduced to ensure fortification of

breakfast (and other cereal products}) back to at least the original
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content of nutrients in the parent whole-grain cereals on a calorie
basis. A recommendation similar to this was adopted at The White
House Conference on Food, Nutrition and Health.

(2} Encouragement b given to aliow breakfast cereals manufacturers
TQ increase the quantity and quality of protein In their prbduc?s.
(3) -Resfricfions be imposed (6r maintained} on +hé coﬁfen+ éf vita-
min A and vf*aﬁin D in bréakfasf cereals. Tﬁese vifamins are‘nof 7
easii?lexcreTed from.Tﬁe Bday and excesé!ve intakes can lead to il!~
ness. | o | |

(4) Truthful disclosure of nutrient content of breakfast coreais
and other foods on a per weight basis. To assist this, breakfast
cereals (and many other products) should be packaged in weights
which are multiples of 4 ounces (that is packages of 4, 8, 12, 16
ounces, etc.), and not as at present In every conceivabie weight,
Inctuding 7, 9, 13, and I8 ounce packages. This makes It diffi-
cult, deliberately perhaps, for the consumer to determine elther

the price per ounce or the nutrient content per dollar spent. Of
course, a switch to the metric system for all things would provide

a great long term advantage to the consumer.

(5) Voluntary restriction by the cereal manufacturers of adver-
tising of the sugary cereals directed at children.

(6) An investigation, and hopefully a restriction, of the subtle
false claims being made by breakfast cereal advertisers, which

lead the public to believe that these foods have nutritional
“qualities which are superior to many cheaper and often more

nutritious ordinary foods, such as bread.
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(7)Y Effort by thz food industry to provide in its advertising and
by other means, sound nutrition education to the consumer, inclu-

ding minority groups and children.

Conclusion

In conclusion, | would ask whether we are going Tbhbonfiﬁué for another
generation to mollycoddle fhe rich and over-pro+ec+ corﬁoréfe enterprises,
while at the same time withhotding cppor?dnifies fromibur‘mfnorifieé and
falling to provide adequately for Thé.poor. 1f so, then there will be no

peace in this great land.
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CFNI NEWS

The second course for the Diploma In Community Nutrition began on
October 4th, HNow and henceforth it lasts a normal academic year, with the
first ferm In Jamaica, the second term in Trinidad (except for a 2-week
nutrition survey In a Grenasdian viltage) and the third term will be spent
by the students in their home country, carrying out a research project, the
report on which is with an examination, an essential part of the requirements.
As formorly, the students are mature middle- or senior-grade government per-
sonne! from ail! over the English-speaking Caribbean, from Guyana to the
Bahamas, and come from departments of health, education, community development
and agricultural extension. In addition there are two others, a doctor from
the Philippines on 2 WHO fellowship, and a sister from Catholic Soclial Wel-
fare from Dominica.

Action cantinues with another aspect of our training, in Food and Die-
tary Services for Institutions. As wall as the within-country courses, pre-
parations are In hand to train with four-month courses, a category of workers
called Food Service Supervisors, (known in some counfries as Catering Officers).
These should relieve dieticians (few In number in any case) of many of their
less appropriate supervisory duties and free them more for the exercise of
thetr true professional skills,

The proceedings of the technical group meeting of 1970 on Young Child
Feeding in the Contemporary Caribbean, have been pubiished In a speclial issue
(September 1971) of the West Indies Medical Journal, along with the Guidse-
lines themseives,

The one-day seminars on Young Child Feeding, for public health workers
and midwives mainly, are almost completed now. They have been running for
the past year. They were Intended fo be held in Jamaica and each of its
parishes, In Barbados, all the Associated States and Bahamas, Cayman isles,
Bermuda and Turks & Caicos. Only fwo parishes in Jamaica and two of the
Associated States remain stitl to have these seminars.

As regards CFN! publications, we have completed the revision of the
"Cajanus' mailing list. As this Is a newsietter dlstributed gratis, we
needed to be able in some way tTo correct all the addresses, to drop from
the iist the names of those who had moved away or were no longer interested
sufficiently in the newsletter to trouble to reply to a form we sent out,
(with a reminder for those who dld not reply at first). The result has been
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very satisfactory to us, and we were able to reduce the list by 537 to 1,763
(as of October 31, 1971). The economies are considerable. We do, howevenr,
nemain very willing to add to the mailing List any institution on person in
any part of the workd who will make a wnitten nequest fo the editor. Our
current mailing list is directed 70 percent to the English-speaking Carib-
bean, |3 percent to the USA and 17 percent to other countries.

Stocks of the Interim Food Composition Table for fhé_Englfshrspeaking
Caribbean, published in 1969 have now run out. We expect to publish soon a,
definitive revised version with almost twice as many foods as previously.
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COMMERCIOGENIC MALNUTRITION*

by
D.B. Jetliffe

"The prevalence of malnutrition in young children In less developed areas
of the world is now well recognized and has been highlighted and publicized by
the recent civil war In Nigeria. !n too many countries, severe malnutrition
Is common, while clinically unrecognized lesser degrees (with ali their poten-
tial for permanent brain damagei are rampant, often affecting more than half
the young child population.

Solutions to these problems obviously will vary with particular cir-
cumstances In the area concerned. Approaches are always difficuit, as the
causation of child malnutrition is never simple, but Tnevitably the resulf of
many cumulative factors, Economics, geography, ciimate, cultural attitudes,
level of parental education, and the availability and quality of health ser-
vices may be mentioned as a few of the aspects of life that have to be con-

sidered in any logical preventive program,

Infant Feeding Significant
Nevertheless, In all parts of the world, a majof influence on young
child nutrifion is plainly infant feeding - so that the forces that persuade
parents fo feed their children in one way or another qnq the fopds aval lable
are key matters,
. The large scale problem of young child malnu+rjfion in Ieés developed

regions of the world has only become fully appreciated since World War II,

*This anticle §iwst appeared in Food Technology, 25, No. 2, 55-56, Copynright
1971 by Institute of Food Technologists. Reprinfed by kind permission of
author and edifon.
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During this time, various new molding forces have become increasingly opera-

tive.

Nutrnition Education

The influence of nutrition education has been of cbvious importance,
flowing through the health services as welil as other extension agencies, such
as agriculture, education and community develqpmenf. Much of this has been
helpful, but particulariy in early years, a great deal of the conféHT of this
nutrition educafion was made up of inappropriate cultural exports from Eurcpe
and North America. B

Too frequenf|y one found the pediatrician in a fropicél, sun-drenched
country, exhorting mofhers.fo use cod liver ofl to prevent non-existent ric-
kets. Or, one found the public health nurse from Europe advising moTHeré to
feed thelr bables on orange juice when infantile scurvy did not exist, when
oranges were unobtalnable, when there was a real danger of unclean orange
Juice producing diarrhea and when the infant would be receiving adequate as-
corbic acid through his mother's mitk,

Likewise, the earnest unaculturated Western home economist couild be
demonstrating the preparation of infant foods with no consideration of their
cost or of the limited kifchen possibilities in the mothers! homes.

Fortunately, this has changed to some extent, so that advice on infant
- feeding tends more and more to be related to local realities - that is too
little money, poor storage facillties, different cultural concepts, and other

real life circumstances.
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Advertising by Industrny

. In the last 25 years, another major force has increasingly entered the
field as a determinant of infant practices in less deveioped arsas of the
world. Thls Is advertising by the commerical infant food industry, and it is,
perhaps, timely to view the effects, beneficial and harmful, that these well-
meaning concerns have achieved and may achieve in the future.

In Western, so-called developed countries, it is quite plain that the
infant food industry has been one of the main forces assisting in producing
the tremendous ImprovemenTIJn child morbidity from mainutrition, and morta-
lity In the present century. At the same time, it must be appreciated that
the technological advances (and paraliel promotional campaigns) by these
concerns, have taken place In areas of Eurcope and North America where there
have been simulfaneous improvements in economic level, in public hygiene and
In education. They have also fitted into the cultural main-stream of beliefs,
attitudes and actions of these communities.

The circumstances in less developed areas of the world, especiatly
those in The troplecs and sub-fropics, are quite different. In general, the
majority of populations in these areas have very low incomes, live in poorly
sanltated houses and possess limited education.

The advantages that food fechnology has brought to less developed
areas of the world must not be underestimated. The enrichment of cartain
staples (notably wheat flour), the availability of low cost canned foods, such

as sardines, and many other examples may be quoted.

Harmgul Effects
in the field of Infant feeding, fhé situation is far less happy. In

brief, commercial concerns of excellent worldwide reputation, have exported
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infant foods of various sorts to countries where they may do more harm than
good because of great differences of economic level, hygiene and maternal
education,

Three main groups of food may be particularly mentioned:

Finstly, the wide variety of inherently~oxcellent, but highly-
expensive infant milk preparations have been flooding the market
competitively, in many if not all tropical countries, especially in
.urban areas. The damage that thess products may do in communities

~ that are still successfully breast-feeding their infants is readily

. apparent, when it is appreciated that in one area of East Africa it
would have cost a laborer one-third of his salary to be able to use
one of these milks in an adequate quantity to feed his 3-month old
baby.

In other werds, these products have a disruptive effect on the
pattern of broast feeding - without supplying an attainable substi-
tute. They are totally beyond the economic range of the group to
whom they are supplied. ' in addition, the possibility of producing
an uncontaminated feed is almost nil, when a mother may have only
one feeding bottle and nipple, no storage space (let alone electri-
clity or a refrigerator) water from a near-by pond or stream, and
because of minimal education, difficulty in following advice on
preparing feeds properly. Under these circumstances in very many -
cases homeopathic doses of milk are administered with large quanti-
ties of bacteria - the result is starvation and diarrhea, too often

leading to death with the label of marasmus.
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I+ Is harsh, but correct, to consider some of these chiidren as
suffering from "commerciogenic mainutrition" - that Is caused by the
thoughttess promotion of these milks and Infant foods.

Secondly, a large number of semi-solid infant "weaning" foods are
being marketed increasingly widely all over the world. They are con~
venient, attractive, and almost totaliy inappropriate for less deve-
loped regions. They are extremely costiy, not only in Themsélves,
but in felafion to their nutrient éonTenT. -They can well form part
of the dié%lfor the well-fo—dé. For the less privileged, less afflu-
ent, they are a wasfefﬁl deviation of most limited resources, and
wl+h no refrigerator, they have no better keeping properties than
home cooked mixtures. |

Lastly, the mysteriously termed “Toﬁic"‘foodé,.éusf be noted,
although one wonders what isrparflcularly ﬁTonedﬁ and th‘This is
acﬁieved. Ths véry term has a quaintly medieval alchemist rihg
to it. Agaln, for the affluent, these tonic foods'form pleasant
flavoringé and do little harm, and perhaps may Helb'psycﬁologicaily.
For the less well—Td-do - that Is, the majority of Tﬁe wofid and
especially for their children, they are a disastrous waste of‘money.
High-pressure advertising gives them a mystical quality, so that
~they are highly prized and used in minute and inappropriate quanTi-r
- ties.

The content of advertising and the techniques used are those widely
employed in the Western world, with emphasis on status and conveniences,
The tropical mother is in many cases even more vulnerable to these

motivating forces. She needs and appreciates convenience foods in
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her "three-stone" kitchen even more than does her sister in Manhattan.
She is as anxious to emulate the well-to-do ellte, both local and
foreign, as Is any Western mother, Parents can subconsciousiy regard
these modern foods as & method of instantaneous transport into the

2lst century of satellites, moon probes and heart transplants.

Ré—eiémine Education & Persuasion

-If séems, +herefore,.fhaf an objJective outside cobsarver could make a
case that Wésfern nutrition influaence, both from health services and from the
mucﬁrhore potent forces of.adverflslng, have done littie good in many less
devefbped Trobical areas In the past quarter century, and indeed probably on
balance have produced more harm than benefit., There Is a real need to re-
consider where nutrition education and persuasion [s geing, and this includses
both the medical fraternlty and also the world of commerce.

For example,\!s it ethlical to advertise, using modern techniques of
moTIvaflon.and persuasion, Infant foads In a population that has no chance
financially of hygienicéily of being able fo use them In adequate quantitles?
Shdui& infant mitk foods be wldely advertised in regions where breast feeding

Is curéenfly practiced?

Wonking Relationship Needed

With the Increasing unbalanced precipltate urbanlzation involving the
whole world, Including tess developed areas, and with the easler spread of
communications to rural areas all over the world, especlially via the transis-
tor radlo and the small village shop, It Is surely timely for the troplcal
pediatric nutritionist and the commercial Infant food industry to sit down

together and to exchange ideas on this Incraasingly important area of overlap.
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The pediatric nutritionist Increasingly realizes his rellance on the
food industry and appreciates the vast body of technical know-how that fThey
have acqulred, as well as the Immense forces available for nutritional per-
suasion In the form of advertising. He also realizes that commercial con-
cerns live in a hard, competitive world and that a successful Industry Is a
profitable one.

The over-riding need is for a dialogue between these two groups, and
for the production and promotion of infant foods truly designed for the eco-
nomfc, cuttural and hygienic circumstances of less developed areas - inclu~
ding those within the United States and Europe - which both benefit the nutri-

tional level of the child community and also are successful business ventures,
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Notes on the style and contents of the list

The purpose of this 1ist is to provide a reference for
the names of common food plants in use in each of the
Commonwealth Caribbean territories where they are known to occur.

The territorics are listed alphabetically in the left-hand
column of each page with their names abbreviated as follows:-

Antigua ~ Ant, Guyana - Guy,

Bahamas - Bah, Jamaica -~ Jam,

Barbhados - Barb., Montserrat - Hont,
British Virgin Islands - B,V.I, 8t, Kitts ~ St.K,
Cayman Islands ~ Caym, St., Iuecia - St.L.
Dominica - Dom, 5t. Vincent - St,V.
Grenada ~ Gren, Trinidad & Tobago -~ Trin,.

It is beyond our present scope to set down the names of all
the varieties in certain complex groups such as mangoes or yams,
but those believed to be correctly applied to the main species-
groups are given.

The nanes are presented in two parts. Part 1 (poges 2-17)
has the names of fruits and spices; Part IL (pages 18-%2) has
the names of pulses, root crops, vegetablcs and herbs., With such
a division the placing of some names has been arbitrary and fruits
and non~fruits, in the strict botanical sense, occur in both paris.
Nevertheless most members of the same family will be found together
unless the mode of usc of the product eclearly indicates otherwise.
The tomato is an obvious example of a fruit mostly used as a
vegetable and cinnamon.is a product of bark.,

Acknowledgements

The material on which this list is based was published
originally by the Division of Natural Researces, Caribbean
Organization in 1965 under the title "List of Fruit Crops, cte., "

This source of names and the cooperation of government
departments, other organizations and individuals in the various
territoriecs who have provided additional data are gratefully
acknowledged,

Revisions

GComments and suggestions for the improvement of this list
are invited. If you know of names of food plants which arc in
common use in your territory which have been entered incorrcctly or
omitted from the list, plcase write in the first instance fo:-

Dr, C. D. Adams, Department of Botany, University of the
West Indies, Mona, Kingston 7, Jamaica, with a.copy of your
letter to CLEF.N.I.

Correspondents may bhe asked to provide voucher specimens
(or sceds, ete.) so that identifications can be verified.
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Family . ANAC%RDIACEAE i
Genus - jﬁnacﬁrdium Mangifeora Spondias S.% 8. i
species|: oceidentale indica ‘duleis mombin purpurea
T 4o i s . e H :
Ant, - {‘Cashew maw Mango Golden apple Hog plum
(fruit) or
Cashew nut '
Bah, Cashew Mango Golden apple
Barb., Cashew Mango Golden apple Heg plum Jamaican
plum
Berm, Cashew nut Mango Hog plum
B.V.I. kCherry Mango Ghut plum Jamaica
: Hog plum plum
Caym, Cashew Mango
Don, Cashew Mango Golden apple
. June plum ‘
E Pomme cythere | f
Gren, Cashew Mango Golden apple Hog plum Chili plum
Kushu ; i Mombain Jamaica
; , 5 : plum
Guy. Cashew Mango Golden apple | Plum or
Hog plum
Jam, Cashew or Mango Jew plum Hog plum Jamaican
Cashew nut June plum - plum oxr
' ‘ Sweet plum
Hont. Cashew or lango Golden apple
Cherry
St.K, Cashew or Mango Golden apple
Cherry nut
5t, L. Cashew or Mango Golden apple
Pomme or or Pomme
Nois cythere
S5+.V. Cashew Mango Golden apple
Trin, Cashew lango Golden apple Hog plum Janaican
or Pomme plum

cythere




1 BIXACEAE

Family ; ANNONACEAE :
Genus Annona 4, A, 1 4. Biza .
species| cherimola nuricata ~reticulata  squanoga orellana
Ant, Soursop Custard Sugar apple Amatto
| app}e Sweetsop
| P N | |
Bah, ! Sdursop Cusfard S%gar apple I
: apple |
| | | |
. 3 1 . : i e
Barb. 5 Seursop Custard Sugar apple | Anatto
: apple
Bernm, Cherimoya Soursop Custard Sugar apple Annatto
‘ apple . or
: Arnotto
B.V.I, Séursop Custard Sugar apple
apple
Caym, ? Séursop Custard Sweetsop Annotta
L : apple :
Don, ; Soursop or Custard Sugar aprle | Roucou
- Corasol apple Cashiment
o Pomine canelle
Gren. Cherimoya Soursop Custard Sugar apple | Anatto
: ' apple or or
i Che Boeuf Roucou
Guy. Soursop Custard Sugar apple | Annatto
? apple or
i o { { _ Parwsh
Jamn. | Cherimoya Soursop Custard Sugar apple Anatﬁo
? : apple on !
; ¢ j Sweetsop !
Hont. | Sdursop Custard Sugar apple
: apple
St.K, : Soursop Custard Sugar apple
’ apple )
3%, L. Soursop or Custard Suzar apple | Roucou .
Corosol apple or - :
f Cashiment :
St.V, SJursop Custard apple | Sugar apple
: or Bullock's :
Heart o
Trin, | Soursop Custard Sukar apple | Anatto
; apple or or
: : Rouecu

Swectsop
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Tambrand

, Family BROMELIACHEAR _C&QTACEAE, ..CABSALPINTACEAE: CARICACEAR i COMBRETACEAR
Genus Angnas queskia Tamarindus Cdrica Terminalia
species comosusg a%uleata indica papaya catabpa
Ant, Pineapple J Tamarind Papaw Indian

or Pine or Papays Almond
Tambrand
Bah, Pineapple Tamarind Papaya
or Pine Pawpaw
Barb. Pineapple Gooseberry Tamarind Pawpaw Barbados
or Pine or Indian
Almond
Berm, Pineapple Barbados Tamarind Papaw Demarara or
gocseberry West Indian
Almond
B.V.I. | Pineapple Tamarind Papai Almond
Pawpaw
Caym, Pineapple Tamarind Pawpaw Almond
Dom, Pineapple Tamarind Pawpaw
or Pine
! ‘ ; :
Gren. Pineapple Tamarind Papaw
: or ! Papaye
_ Tambrand * ;
Guy. Pinéapple Tamarind Papaw Almond or
or Pine or Pawpaw West Indian
Tambran Almond
Jam, Pineapple West Indian { Tamarind Papaw Almend
or Pine gooscberry or Paypaw
Tambrun :
Mont., Pineapple Tamarind Pawpaw
or Pine
3t.K. Pineapple Tamarind Pawpaw
or Pine Popoy
St. L. Pineapple Tamarind Papaw
or or Papaye
Zanana Tamarin
St.V. Pineapple Tarmarind Pawpaw
or
. Tambrand
Trin, Pineapple Tamarind Papaw Almond:
or Pine Tambran Pawpoi
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Family | EUPHCRBIACEAE | FLACQOURTIACEAE| GUTTIFERAE TAURACEAE
Genus .| Phyllanthus.-- Flaéourti&}~~ Garcinia - --.. | Hammea —- - | Cinnamomum
species] acidus indica 77 mangostana’ apmericana zeylanicum
Ant, T Méméj'dr Cinnamon
Mammee apple
| ! | o
Bah. i Governor | Mfmmee “Cirnamon
| plun i ! P
f ; ; 1
’ i ! :
Barb. _! ) Mangosteen Mammee apple § Cinnamon
Berm. Governor Mammee apple
plum
B.V.I. | Gooseberry Hammee anple
‘ tree
Caym, Marmee Cirmamon
Dom, Governor Mangostain Apricot or Cinnamon
plum Marmee apple | or
i ‘ Spice
Gren. Damsel Mangostain Marmee apple | Cinnamon
or ~Celement
'Zaboucaud Spice
Guy., Gooseberry Governor Mamey Cinnamon
pium or
Psidium
Jam, Cherimina Governor Hangosteen Nammee apple Ciniamon
Jimbling plum ! or - :
Otaheite goose~| . ' Mamwyr ‘
_ i berry| .’ 1 Y
Mont, . Governor Mammee apple | Cinnamon
plum ' ' -
St.K, Mémmy apple
St.L. Heerese Mangosteen Lpricot Canelle
Mammy apple :
Z'Abricot _
St.V. Mangosteen Mammee apple | Cinnamon
Trin., Damsel Ceres or Mangosteen Mammy apple Cimnamen
Otaheite Governor : - or '
gooseberry plum Cinnement




i w ]
Fanily IALRACEAE |M%LPIGHIACEAE MQLVACEAE MdRACEAE
- ; b
_ ‘ . . é ]
Genus Pé}sea M%lpighla Hiblscus Aqtocarpus A4 altilis
species| americana punicifolia sabdariffa altilis seeded var,
Ant, Avocado or Barbades or Sorrel Breadfruit Breadnut
Pezr West Indian
cherry
Bah, Avocado pear Barbados Breadfruit
or Pear cherry or
Cherry
Barb, Avocado or Barbados Sorrel Breadfruit Breadnut
Pear cherry or
Chexrxy
Berm. Avocado pear WVest Indian Breadfruit
cherry
B.V.I. | Pear Barbados Sorrel Bresdfruit Breadnmut
cherry
Caym. = { Pear Chezrory Sorrel Breadfruit
Dom, Avocado pear Cerise or Sorrel Breadfruit Breadnut
Pear Cherry 3 : i
Zaboca 5 ;
Gren, Alligator pear | Barbados Sorrel Breadfruit Breadnut
Avocado gear cherry or or
Zabooka _ Cow Chataigne
Guy. Avocade pear Barbados or Roselle Breadfruit Breadnut
Paar West Indian or or
cherry Sorrel Katahar
Jam. Alligator pear | Acerola Roselle Breadfruit Breadnut
Avocado Barbados,¥W.I.,for
Pear Garden cherry |Sorrel
Mont. Avocado pear Barbados Sorrel Breadfruit Breadnut
: Pear cherry
Zabook=m
St.K. Alligator Barbados Sorrel Breadfruit Breadnut
Avocado cherry or or Cansan
Pear Cheryy fruit
St.L. Avocat Cerise L'0geille Bois pain Breadnut
Pear Miouse L'Ozeille or or
Zaboca W.I.cherry ) Breadfruit Chataigne
8t.V. Avocado pear Barbados or Sorrel Breadfruit Breadnut
Pear Sour cherry -
Zaboca
Trin, Avocado pear Barbados or Sorrel Breadfruit Breadnut
Zapoca West Indian or or
o cherry or C@ataigne

Cherry

Pgmbwa

{



Family ,MORAQEAE ' MUSACEAE WMYRISTICACEAE | MYRTACEAB
Genus | Artocarpus 'HMusa M. Myristica Bugenia
~ gpecies | heterophyllus | paradisiaca'’ sapientum’ fragrans uniflora

Ant, Jackfruit Plantain Banana or : Nutneg
Fig
(] § !
Bah. Plantain Banana Mutmeg
Barb, ! [Plantain !Banana | Mutneg !
Berm. :Plantain Banana Surinam
cherry
B.V.I.
Caym, Jackfruit Plantain Banana Futnmeg Surinam
cherry
Dom, Jackfruit Plantain Banana or Nutoeg
Fig
Gren. Monkey apple Plantain Banana or Futmeg
Pig
Guy. Jackfruit Plantain Banana Nutmeg Surinam
cherry
Jam, J?ckfruit Plantain Banana | Nutmeg Pitanga or
! i . % Surinam
i . § chérry
! i !
Mont, ! Flantain - Banana or | Nutnmeg |
St.K, Plantain Banana or - Nutmeg- Cherry
Fig :
St.1. Chataigne Plentain ‘Banana or Tuscade
‘coolie or Pig
Jackfruit
St.V, Jackfruit Plantain Banana - Rutmeg Surinam
: : cherry
Trin, Jackfruit Plantain -Banana or  lutmeg Pitanga‘or
‘Fig : Surinam

cherry
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Family | MYBTACEAE |
————t — - e 7
Genus leenta '?. ‘Psidium Syzyglum S.
species| didica . racemossa gud java . cumini jambos
Ant. Guava, Tave pli.nnh'._ri Rose apple
Bah. Pimento ‘Bay Guava
Barb, Bay leaf Guava Rose apple
Berm, Allspice Bay Rum tree | Guava Rose apple
B.V.I. :Bay Run tree | Guava
Caym. Pimento Guava Ro$e apple
Dom. _ . Guava \ Java plum
i ! - . Primrose
\ i | i :
! : 0o
Gren, Allspice Bay bcrry Guava. Pomme rose
Pirento B tre :
Guy. Bay leaf Guhva Jamoon Plﬁm rose
Spice leaf j ' Roge apple
Jan, Allspice Bay Rum tree | Guava DamSOn tree | Rose apﬁle
Pimento : Java plum i
Mont, ; Bay tree Guava Java plum
. - Rose apple
St.K. ; Cuava
St.L. Bois 4'Inde Goyave or Pomme Tose
Gouyave Rose apple
St.V. Guava Java plum
Trin, Allspice or Guava Pomme rose

Pimento or
Jamaica
pepper

Bay leaf

Rose apple
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JYRTACELE

.10 -

Family ORCHIDACEAE CZALIDACEAE PAIMAE
Gemus Sjé}giﬂﬁ{?:fh1i-iéﬁiiia‘. Averrhoa A, Cocos
species | malaccense ... | planifolia bilimbi carambola nucifera
Aﬁ;;-“h Malacea apple | Vanilla Coconut
! | '
Bah, l i % Cobonut
i | |
Barb. ; Vanills Chinese Coconut
" : starapple
Berm, . {Malay apple Coconut
B.V.I. Coconut
Caym., Otaheite apple Coconqt
Dom, Pomerac Venilla. Coco or
Pomne rose Coconut
Gren, French Kushu Vanilla Blimbing Coolie Coconut
Condicion Tamarind
Guy. Cashew or Vanilla Bilimbi Carambola Coconut
Prench cashew Kamaranga Five Finger | or
Mzlacea apple | Sourie , Narial
; | :
Jam, Otaheite apple | Vanilla Bilimbi ¢arambola Coconut
g f Long Jimbelin | | |
i i ' ! :
Mont, 3 Vanilla Five Finger | Coconut
St.K, Coconut
S5t.L. Pomme d'amour |Vanilla Carambola Coco or
Love apple or Pomme Coconut
Pomme rose canelle
St.V. Plum rose C%rambola Coconut
| ‘i
Trin. Pommerac or Vanilla Coolie Coconut
Plum rose Tamarind or | or '
Five Finger | Naryar
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'BASSIFIORACEAR

liane

Family (PARPILIONACEAE o
.. Gemus Dipteryx - ‘{Passiflora - [P . 'P, P,
species|oddrata “ledulis laurifo;ig‘q.“_.i'gularis 4 maliformis
_ Ant, ! ! 3
‘Bah. Egg fruit or
Passion fruit
Bardb, Pagsion fruit | Water lenmon
Berm. Passion fruit |Water lemon
BCVQI.
Caym,
Do, Passion fruit |VWater lemon
! b s i { i :
Gren, Tonka bean ?a351on fruit w?ter lemon 5 .
5 | 3 | K
i ! ! ‘ 'l
Guy. ; Forbidden Bell apple '
Pt fruit or or i
Passion fruit | Semitoe )
Jam, Mountain sweet{Golden apple |Granaditta Sweet Cup
cup or Pasgion
fruit
Hont. Passion fruit
St.K. Cocktail
fruit or
Pasgion fruit
St.L, Possgion fruit
or Pomme de
liane ) _
St.V. Pasaion fruit- Belle apple
Trin. Tonka bean Pomme de Water lemon
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Granadilla

3
i

|

| Black. pepper

Family { PASSIFLORACEAE | PIPLRACELE POLYGONACEAE | PUNICACEAE RHAMNACEAE
Genus Pagsiflora .. |Pliper Coccoloba Punica Zigiphus
species| quadrangularis | nigrum uvifera granatum mayritiana
. Ant,- Black pepper Sea grape Pomegranate | Dumbs
Stink tree
Bah, Black pepyper Sea grape Pomegranate | Juju or
‘ Jurjue
Barb. Granadilla Black pepper Sea grape Ponegranate | Dunks
' ' Seaside grape
Berm. Granadilla Bay grape Pomegranate | Indian
Sea grape Jujube
B.V,I1, Sea grape Ponegranate
Caym, Granndilla Grape Pomegranate
Dor, Barbadine or Black pepper Sea grape Grinard or |Dunks
Granadilla Pomegranate
{ ! | ?
Gren. Grahadilla Black pepper | Seaside grape | Pomegranate !
) | | | b
' i 2 : i
Guy. Granadilla Black peprper Seaside grape | Pomegranate {Buyre or
‘ ‘ Dunks
Jam, Granadilla Black pepper Sea grape Pomegranate )Collie plunm
‘ Seaside Crab apple
grape or Jujube
Mont, Black pepper Seaside grape | Pomegranate
St.XK. | Granadilla Pomegranate
St.L. Barbadine or |Poivre nocir Raisin bord Grenade or
Granadilla la mer Grinard or
' : Pomegranate
St.V. Granadilla Black pepper Scaside grape’| Pomegrannte
Trin, Barbadine or Seaégde grape { Pomegranate {Dunks
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| B g
Family | ROSACEAE i RUBLACELE | A wm s -3 RUPAGEAE
; - N N . . ¥
- T N ) 7 H : ’ ! .
“Genue Chrysobalanus | Eriobotrya Coffea c. - Citrus
species | icaco joponica ‘arabica Jliberico- - | aurantifolis
Aint, Coco plunm Coffee Coffea Lime
Bah, Coffee Coffce Line
Barb, Coffee Lime
Bern, Porkfat apple | Loguat Coffee Line
R V.I. Coco. plum Coffee Line
Caym., Lirme
Domn. %1 ; Coffee toffee Iine?
i : ; ; P
| | | |
Gren, Coffec Coffee Lime!
Guy. Coffee Coffec Lime
Jam, - Coco plum Loquat Coffee Coffec Lime
Mont. Coffee Coffee Lime
St.K. Iire
St. L. Cafe Cafe Lime or
: Citron
St.V. Coffee Coffec Lime
Trin. Cacdo plum Japanese Coffeec Coffee Line’
Fat pork Hedior or ; ' ' 1
- Loquat
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Family | RUTACEAE
Genus | Citrus Ca.. c. C., c.
species| aurantium limon maxina medica paradisi
Ant, Bitter orange | Lemon Shaddock Grapefruit
SeTille sweet | | t l
1 l i
Bah., Bijter sweet | Lemon Shaddock itron Grapefruit
Solr orange 1
Barb, Bitter or Lemen Pomelo or Qitron Grapefruit
Seville orange| - Shaddock '
Berm, Sour orange Lenon Shaddock Citron Grapefruit
B.V.I. ] Bitter orange Grapefruit
Cayn., Seville orange | lcmon Shaddock Citron Grapefruit
Dom, Gospo or Lenon Shaddock Citron Grapefruit
Seville orange
Gren. Seville or Iemon TForbidden Citron Grapefruit
Sour orange or fruit
Swivel sweet Shaddock .
Guy. Seville sweet | Lemon Forbidden Citron Grapefruit
or Sour orange : fruit, Pomelo , i
5 - ! or; Shaddock j ;
i ; - . ;
Jam, Seville or lemon ‘Shéddock Cﬁtron Grapefruit
Sour orange E ; f §
i i } :
H i :
Mont. Seville sweet | Lemon Shaddock Citron Grapefruit
St.K. | Sourings or | Lemen Shaddock "Grapefruit
Sour orange ‘ ‘
St.L. Seville mweet | Lemon or Fruit defendu | Citron Grapef;uit
Sour orange or| Limon Shadette or or Grapp
Z'orange sur Shaddock foot
St.V, Seville sweet | Lemon Shaddock Citron Grapefruit
or Sour orange
Trin. Sour orange Lemon Forbidden Citron Grapefruit.

fruit, Pomelo
or Shaddock
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Femily | RUTACELE SAPINDACELE
Gettug | Citpus - ST Tl e Tgrtunella Blighia
gspecies retEgulata Jinensis 'phtative X'- mqrgarita apida
Ant,” 7} Tanperine G4afted or m ' "" hckge
Swecet orange ! | S
* or Orange _
Bah, Tangerine Orange Kunlarat Ackca
Barb. King orangc or |Grafted or
Mendarin or Sweet orange :
Tangerine or Crange .
Bern. Mandarin orange| Orange Kunquat hLckee
or Tangerine ' '
B.V.I. Sweect orange
Caym., Tangerine King orange Ortanique Ackse
' or Orange 1
Dom., Mandarin or Grafted :
Tangerine orange or '
: Oronze :
Gren, Handerin or Sweet orange | Ortanique Ack?c clo.
Tangerine ; l ! -.Akoj
i i i ! ;
H . } i !
| ! :
Guy. Tangerine Sweet orange -! ; Akej
‘ or Orange :
B ¢
Jam. Tangerine King or Ortanique Kumlora Ackec
Swect orange ;
Mont. Tangerine Orange Ackee
st.K. King orange Oronge Ortanique Leices
or Tangerine
St.L. Mandarin or Orange or Ortanique
Tangerine or Crange de
Or. de Gremadine chine
St.V, Tangerine King orange Ortanique Ackec or
or Mallya Jamaica
Mandarin Lckoe
Trin. Mandarin or | Orangze Kumlwat or
Tangerine or Kuzguo™

Poritugal
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Family [SAPINDACEAE SAPOTACEAE
Genus |Iitchi | HMelicoccus | Chrysophyllum | Manilkara | Pouteris
species} chinensis bijugatus | cainito zapota campechiana
Ant; - ‘Genip or "Star apple Sapodilla
| Fuinep i [ E
| | | s
Bah., éenip Sﬁar apple dapidilla |
i inip i (
Barb, Ackee Star apple Sapodilla
Bernm, Genip Star apple Sapodilla
B.V.I. Genip Star apple Mesple
Caym. Ginep Star apple Naseberry Egg fruit
Dom, Chenette or Star apple Chapotee
Ginep or or
Kenip Sapodilla
Gren. Litchi Chenip or Star apple Chicle or
Skinup : Sapodilla
Guy. Genip or Star apple Chicle gum
Kinnup : Sapodilla
: : |
F ; l ¢
Jam, Litchi Gﬁinep Stdar apple- Néseberry Caniptal
Mont, Ginep Star apple Sapodilla
St.X. Genip or Star apple Sapodilla
Kinip or
Skinip
5t. L. Ackee or Caimite Chapotee or
Chennette . : Sapotie or
or Quennette Sapodilla
St.V, Guinep Star apple Sapodilla
Trin, Chennette Caimite or Sapodilla
or Ginep Star apple

or Hapo
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Family §SAPOTACEAE STERCULIACEAE - ZINGIBERACHAE

Genus | Pouteria Cola Theobroma Curcuma Zingiber

species| sapota acuminata cacan domestica officinale

Ant, Mammee support Cacao Ginger

Eah, Turmeric Ginger

Barb. Cocoa Turmeric Ginger

Berm, |Mammee sapota Ginger

B.V.I. Cocoa:

Caym,

Dom., Cocoa Ginger

Gren, Sapote Kola nut Cocoz Ginger

Guy. Cacao or Iye or Ginger

Cocoa Turmeric

Jam, Mammee sapota Bissy or Cocoa Tambric or Ginger
Cola Turmeric

Mont. [Mammee support Coceca Ginger

St.K. [Mamsoport

S5t.L, Kola Cacao Chichima Gingembre

St.V. Cocoa Ginger

Trin., |Maumy sapote Cacao or Ginger

Cocoa




18

[PV S

Part II

PULSES, ROOT CROPS, VEGDTABLES AND HERBS
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Family { AMARANTHACEAE ARACEAE ASELLACEAE CANNACEAE
Genmus | Amaranthus Colocasia Xanthosoms Basella Canna
species| spp. esculenta vard spp. alba edulis
Ant. Spinach Désheeh Tannig
bddo | ’ !
Bah, |Spirach ] ' |
! | | !
t | . =
Barb, |Spinach White Eddo Tanniza
Berm, Dacheen Tanier Basella Toug~les-
Eddoe mois
B.V.I. [Caterpillar Ceylon
spirnach
Caym' .Spinach
- Dom, Callaloo Dasheen Chou
Spinach '
Zipina
Gren. |[Callaloo Zarbados or Tannia. Spinach Vine |Queensland
' Chinese Eddo errowroot cor
or Dasheen Tous~-les~nais
Guy. Bha jee Dasheen Tannia
Calaloo Lddoe
Caterpillar Slip-and-dip : : i
Jam. Calaioo Cazo Badoo Comntry Queeﬁsland
Spinach Dasheen Tanniz spinach or Spanish
f : Taya ! arrowroot
i § i .
liont, Spinéch Dasheen Tannia
St.K. }Bush or Dashen ‘-Tannia
Spinach
St.L. {Agonment - Chou 3Bouton Chou caraibe Toulomois
' Kallaloo Dashen
Z'herbags
. 8t.V, Calaloo Dasheen Tannig
Trin, |Bhagi Chinese | Tannia. Pol spinach |Queensland
Spinach Eddoe cor ' arrowrcot
Dasheen
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Family {CHENOPODIACEAE | COIMPOSITAE CONVOLVULACEAE| CRUCIFERAE
Genus < | Beta -~ 1 €ichorium lactuca Ipomoea Brassica
species] vulgaris intybus sativa batatas caunlorapa
Ant,” '} Beet Lettuce Potato or Kohl rabi
Sweet potato . ’
: '! 3 i
Bah. Beetiroot i Lettuce Pptato or Kohl} rabi
or Beets ; ! Steet potato é
| | |
Barb, |Beetroot i Gréens S&eet potato |Kohlirati
or Beets Iettuce »
. Salad
Berm. |Beet Chicory Lettuce Syeet potato |Kohl rabi
B.V.I. Lettuce Potato
Caym. Beetroot Lettuce Sweet potato
Dom, Beet Lettuce Sweet potato
Gren. |Beet Greens or Sweet potato |Kohl rabi
Lettuce
Guy. Beet or Lettuce Sweet potato
Beetroot Salad
Janm, Beet%or Chicory Lettuce Sﬁeet potate Kohl irabi
' Beetroot : : : f
Hont. Beeti E Let%uce Patato or
: ! ’ Sweet potato
St.X. Iettuce Sweot potato |Kohl rabi
St.L. Betterave Lajiti Patate _ Xohl rabi
Laitue | Syeet potato
laytee ’ .
St.V. lettuce Sweot potato
Trin, |Beet Chicory Lettuce ;-Pdtato or Kohl rabi

Sweet potato
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Family ; CRUCIFERAE
Genus { Brassica B, oleracea . B. oleracea B, oleracea B.
specied juncea var., oleracea var. botrytis{var., gemmifera pekinensis
Ant, Cabbage~ Céuiifibwer |
Bah. CaTbage Cayliflover Bryssels Chilhese
sprouts cabbage
Barb. Cabbage Cauliflower
Berm. [Mustard Cabbage _Caﬁliflower Brussels Chinese
greens sprouts cabbage
B.V.I. Cabbage Chinese
cabbage
Caym. Cabbage Cauliflower
Dem, [|Mustard Cabbage Cauliflower Chinese
‘ cabbage
Gren., Cabbage Caﬁliflower Palkchoi
Guy. jPustard Cabbage Cauliflover Chinese
: Head cabbage ! caﬁbage or
i ! t . Pakchoi
| | f | i
Jam.  fitustard Cabbage Cavliflower | Bmssels Chinese
{ ! i sprouts cabbage or
! i 3 5 Pakchoi
Mont. (Mustard Cabhage Cauliflower Brussels '
sprouts
St.K: Chinese
cabbage
St.L. JMoutard Choux a Chinese
pomme cabbage
St.V. Cabbage - Cauliflover
Trin, jMustard Cabbage Cauliflower Brussels Chinese
sprouts cabbage or
Pakchoi or

Patchoi
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Family, jCRUCTIFERAE . . CUCURBITACEAE _ . ..
Genus |Brassica Fasturtivm Raphanus Citrullus Cucumis |
species| rapa officimale sativus lanatus anguria
Ant. Watercress Radish Water melon
| | |
Bah. Wa?ercress Radish Wateér melon | Gherldin
Barb. ; Watercress R=dish Water melon
% :
Berm. |Turnip Watorcress Garden Water melon .
radish :
B.V.I. | Turnip Radish Water melon | Wild
! cucumber
Caym. Radish Melon
Dom, Coussan or Radish Water melon | Cocombre
Watercress chien
Gren. Yatercress Radish Yater melon | Gherkin
Wild
cucunber
Guy. Watercress Radish Yater melon | Gherkin
E i | i
Jam. | Turpip Yetercress Radish Nelon or WestjIndian
: i Water melon | gherkin
i : ! Wild:cucumber
i t P
Mont. Tatercress Radish Helon or
Water melon
St.XK, Vatercress Radish Water melon
St.L. Cousson or Radis or Melon d'eau | Ti cocombre
Watercreas Radish Moulon or
Water melon
St.V. Waiercress Radish Vater melon
Trin, Crestles or | Moural Belle Apple | West:Indian
Watercress or Radish Water melon | gherkin
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Family ; CUCURBITACEAE , S
Genus | Cucumis . C. Cucurbita C. - | Lagenaria
species| melo & vars, sativus maxima pepo " | siceraria
Ant, Cantaloupe Cucunmber Punpkin
Musk nmelon Cozei or
Sweel nelon smoolth i ;
Bah, | Cantal oupe Cucupbe r Pumpﬁin Martow or '
Musk melon - { Squdsh
: 4 !
Barb. Canta?oupe Cucumber Pumpkin Marrow or
Melon or Vegdtable
Musk melon . RATTOW
Berm. |Melorn or Cucunmber Pumpkin Marrow or
HMusk melon . Squash
B.V.I. Cucumber Gourdie
Sweet Gourd
Caym. |Musk melon Cucurber Pumpkin Haryow
Dom, Melon Cucunber Pumpkin Gourd
Gren. |Musk melon Cucunber Pumpkin Squssh
Guy. Melon. or Cucumber Pumpkin i
Musk melon ’ »
- 'i i
Jam, Cantaloupe Cucumber Pumpkin Harﬁow or 'Bcttlé;Gourd
Musk melon } : ¢ Vegetable )
| j : marriow, Squash| :
i B . . i
HMont. |Cantaloupc Cucumber Pumpkin Squash '
Melonior ‘ '
Musk melon
St.K., |Melon’ Cucumber Punpkin
St.L. |Cantaloupe Cocomme Giraumon Gourge
Melon Conconbre Jarmou Marrow
Cucumber Pumpkin
St.V., |Cantaloupe Cucumber Pumpkin
Trin, Melon .or Cucunber Courba 'Squash Gouge
Pumpkin Vegetable Gourd

Musk melon

narrow
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Family § CUCURBITACEAE DIOSCOREACEAR
Genus {Momordica Sechium Dioscores - D, D.
species| charantia edule alata cayonensis rotundata
Ant, Maidens bush Christophine Yellow yam
i |
Bah, i | White yam
| @
i ; ! |
Barb., |[Cerasee Christophine
Miraculous
vine
Berm, Chrigtophine
B.V.I. {Haiden apple Christophine
Bitter bark
Caym. Yellow yan
Dom. Christophine Yellow yem
Gren. |Carilla Christophine a tous temps
Guy. Baan Christophine Iye yam White yam
Carilla Squash Hard yam ‘
' P Yellow yan
Jan, Cerasée Cho ého Greate? yam Yellow yam Guineaiyam
Foo~gah Water yam ! White yam
B 1 ' i St
; i i ‘ :
Mont. Christophine ' ‘
St.E.
St.L. Ch}istophine Lisbon yam Yanm a tous
temps
Yellow yam _
St.V. Christophine | Water yan Dominica White yam
yam ‘
Trin. Carilla Christophine | Greater Afou or Guinea yan
Asiatic yam Yellow yam

Yam a tout tany




25

Fawily | DIOSCOREACILE | EUPHORBIACEAE ABIATAE LILIACEAE
Genus Dj_osc'orea . Ha_nihof Thymus Al]_liu':q .. CK T
speciest trifida esculenta vulgaris sgcalonicum | cepe
int. Cassava Thyme Onion
lanioc
Bah. Caszave TLyme Shallot Oni-n
. 1 |
Barb, Cassava Thyne Eschallot Onion
' or Shallot '
Berm. Cassava Thyme Shallot .Onion
B.V.I. Cassava. Thyme
Ceym. |Yampie Cassava Thyme Qnibn
Dom. Cush-cush Cassava Thyme Onion
Gren., |Cush-cush Cageava Thyme Shallot Onion
: HManioe )
Guy. Bell yam . Cagsava Thyme Eschallot Onion
Buck yan - Shallot or
Cush—cush ‘ Seasoning )
: ! ' ]
Jan., Indian Yam ‘Cassava Thyme Eschallot Onion
Yaripie Tapioca ; qhallot {
| : |
Mont. ' Czasava Phyme éhallot Onion
St.K.
St.L. | Couche couche | Manioc Di Thin Shallot L'onion
3t.V. | Cush~cush Cassava Thyme Shallot Onion
Prin., | Cush~cush Cassava Thyne Onion

{ lManioe
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Teek

Fepily | LILIACEAR . _|MALVACEAE
Gerus | Allium Al A. I Abelmoschus
species| fistulosum porrum csativum schoenoprasum| esculentus
Ant, Garlic Chive Ochro or
’ - \ Okra or
' g Iad{,es fingar
Bah. ek C«’ia_rlic Ochfra
: | |
* o {
Barb, leck Garlic Seasoning Ochro or
‘ Okra
Berm. |Springz Onion leck Garlic Chives Okra
B, V.I. Okra
Cayn. {Skellion Okra
Donm. leek G_;arlic Chive Okra
Gren, Garlic Syve Qkro oo
: Okro
Guy. Garlic Chives Ozhro o=
Glera
Jam, Tscallion Leek (fxarlic Chives Ocliro or
Skellion ! i Oklﬁ;&
Mont. Garlic Ochro or
Ckra
St.K. Olkra
St,L. |Ti 1'onion L'aile 7i 1'onion | Gumbo or -
7 : pays Ochro
St.V. Garlic Chives Okra °
Trin, | Skallion Garlic Chives Lady finpers

Cehiro or iz
i -
week or S2ldsn
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Fanily | HARANTACEAE MORINGACEAE PAPILIONACELARE
Genus |Calathea Meranta | Moringa Arachis T |Cajamus
species{allouia arundinacea oleifera hypogaca cajan
Ant, Arrowroot Horse-radish Groundnut Pigecn pea
I i Peanut
Bah, Afrowroot sanud Pigeon pea
\ ’ i
Barb. : Lrrarrcot Horse~radish Groundnut Green pea
! tree Peanut Pigeon pea
Berm, Arrowroot Horse~radish Peanut Pigeon pea
tree
B.V.I. Horse-radish Peanut Pigeon pea
tree ’
Cayn. Arrowrcot Peanut Congo pea
: : Pigeon pea
Dom, Topi Tambu Groundrut Pigéon pea
' Peanut Pols angole
Pistache :
Gren, |Topi Tambo Lrrowroot Groundnut _Greén pea
‘ Pigeon pea
Guy., Arrowrcot Si—jan Groundnut Green pea
: : : Peanut Pigeon pea
!
j | § | "
Jam. ; Arrowroot Ben nut tree Peanut Gungo pea
: ! i Hérse-radish ; Pigeon pea
E | tyee | |
Mont, Arrowroot : Grcundnut Pigéon,pea
Pcanut i
St.K. s; Pigéon pea
St. L. Touble louchagse Pistache Pigoon, pea
‘ nagbours or Pois
: Barbade dnngole
S5t.V. Arrowroot Peanut Pigeon pea
Trin, Topi Tambu Arrowroot Horse-radish Groundnut Green pea
‘ ' Feanut Pigeon pea

tree

Rahar



28

Fanily | PAPILIONACELE -

Genus |} Canavalia Cicer Gl&cine Izblab Phaseolus

specieq ensiformis arietinum max purpurcus lunatus:

Ant, Garbanzo Soya bean Bonavist Iima bean

: Hyacinth bean|White bean
l- l i Ipbia

Bah, S?a bean Bhitter bean Lim% bean

| | | |

Barb, |Horse bean Soya bean Bonavist Lima bean

' ' White bean

Bern. Scybean Hyacinth bean}Lima bean

B.V.I. Bonavist bean|Lima bean .

Cayti. Bonavist bean %

Dom, Horse bean Soya bean Butter bean White pea
Pois Bourw :
cosson

Gren., Grudge pea Chick pea Bonavist bean|Lima bean

Maljoe Gram Bunabis
Guy. Sword bean Channa Soya bean Bannabees Lima bean
Chick pea Butter bean
: , Saonc
Jam. Horse bean Chick pea Soya bean Eknavist Bro%d bean
Jucg bean : ' i Bonavis Limz bean
Oveflook boan g i I?blab bean [White bean
Hont, ’ ? Unite bean  |limd bean
St.X., |Horse bean Bonabis or Butter bean
L Bonovis Lima bean
White bean
St.L. | Bengzl bean Pois chicke Bonavis Lima bean
' Pois Bour- Pois soure
cossen, SaemeiWhite bean
5t.V, -Bonavist Broad bean
Butter bean
‘ White bean
Trin., | Borse bean Channa - Soya bean Bonavis pea |Lima bean
Jack bean ' Sen -

HMaljoe

Chick pea

White bean
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Family | PAPILIOHACEAE 7
Genus  [Phaseolus P, Pisum Vicia Vigna'!
species mungo »vu}garig_ sativum faba sesquipedalis
Ant. Common bean Horse bean | Six weeks
Stying bean r
Bah, {igney bean Grejn rea Brdad bean ‘
Barb. [Woolly pyrol Red bean U Increase pea
String bean Rounceval
pea
Berm, String bean Pea Broad bean
B.V.I, Red bean
Caym., String bean
Don, Red bean Grecn pea Broad bean S5ix weeks
Red peas -
Gren., String bean Bodi bean
Yard bean
Guy. Mung bean Bisoloma : Asparagus
g Green bean % beani
! ; 5 : Yard lbean
Jan, Hung bean Kihney bean | Gréen pea Bréad bean |Yard,long
; Red peas : 4 |
String bean f
Mont, String bean
5t.K, 15ix weeks
St. L% Pois rouge Bodi bean
: ‘Boucousorn
S5t.V. String bean Green pea ‘Broad bean Bodi bean
Trin, |[HMung bean Kidney bean Figld pea : Bodi bean
Woolly pyrol Szlad began Garden pea Yard bean
Urdi String bean Grecen poa
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Family | P.PILICKACEAE SOLAFACEAE
Germs | Vigna Capsicum C. Cyphomandra | Lycopersicon
specied unguiculate annuumn frutescons hetacea csculontun
Ant. Blackeye pea Sweet pepper | Peppors Tomato
; |
Bah, Blackeye pea Grncen pepper |Hot popper Tomatb
Cow Pea Sycet pepper ch PEPPPOT |
i ! ; : ;
Barb. [ Blackeye pea Bonny pepper | Bird pepper Tomato
Sweet pepper |Finger pepper
: Spur pepper
Berm, | Cow pea Spanish peppor|Guinca pepper | Tree tomato |Tomato
B,V.I, | Blackeye pca Bird pepper Tomato
Jumbic pepper
Caym, Blackeye pea Peppers Tenato
Cow pea
Doz, Blackeye pea Pimentoisecau Tomados
Tonzato
Gren. | Blackeye pea Peppers Creole
‘ Chillies tomato or
| Tomato
Guy. Blackeye pea Bell pepper Bird pepper Tonato
Burgonan or
Sweet pepper
: } !
Jam. Blackeye pea Sﬁoet pepper {Bird pepper Tree tomato Tomaté
Cow pea | Chilli ; l
; ' i | !
Mont. |Blackeye pea Bird or Hot Tonato
: pepper :
S3t.K., |Blackeye pea Sweet pepper JHot popper Tomato
St.L, | Blackeye pea Piment or Pepper Tomados er
Pois zeux Pinient Tomate or
noir | Tomato
8t.V. | Blackeye pea Sweot pepper |[Hot pepper Tomato
Trin, | Blackeye pea Sweet pepper | Bird pepper Love Apple
Gub~gub Chilli Tomato

Hot pepper
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Femily ;§ SOLANACEL UHBELLIFERAE
Gonus | Physalis Solanun s. . 1 Apium
speciles| peruviana melongena torvun tuberosun graveolens
int, Antrovers : Celery
Mibergine ; ‘
Egeg plant :
Bah., Egg plant Celery-
Barb, Eolanger Tpubba :nglish Celery
culangor otato
L g2 plant | L
Berm. |Cape Ezg plant ‘ Botato ‘Celery
gooscherry : ; :
B.V.I. Bgz plaht Shoo shoo irish potato | E
Helongae bush f ]
Caym. Egg plant f §
Garden egg : :
: |
Den, Balangene _ i Celery
Bgg plant ; ?
7 Melongene §
Gren, |Cape Aubcrgine Sussuba : Celery
gooseberry Balanzene ; :
Bgz plant ,
Guy. f Eaigan Alu | Celerxy-
Boulanger English or :
; Ezg plant Irish potato
Jan, Cape Bzg plant Susunber irish potato | Celery.
gooscherry Garden cgg ' j '
; ; :
_ | ;
Mont, Boulanger | : Celery
Bgg plant ]
|
St.K, | Chuber ﬂ ; f
Zgc plant
¥ ¥elonger i : i
St.L. ? Boulangor { ; Celery
Bao frult :
f Melongene
St.V. Balanger Celery
E Egr plant
Trin. ; Pegz plant Shushumber English or | Celery

Bignn
Melongone

Irish potato
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ﬁarslcy

Family | UMBELLIFERAE
Genus | Daucus Focniculum Petroselinun
species| carota vulgare crispum
Ant, - jCarrot Parsley
Bah, |Carrot ; Parsley |
i
i ;
i :
Barb. Car?ot ennel Pargley
Berm. |Carrot Parsley
B.V.I. |Carrot Wild Fermel Parsley
Caym. }Carrot
Don, Carrot Pargley
Persi
Gren. Carrot Parsley
Guy. Car?ot Parsley
Jam, Car?dt Fermel Parsley : ;
; ? 5 i :
z | . | |
font. |Carrot : Parsley ?
St.K.
St.L. |Carotte : Persil
5t.V. Carrot
Trin. |Carrot




