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El presente informe se ha preparado con base en los
documentos presentados por los expositores. La descripcién
de las discusiones llevadas a cabo posteriormente a la presen-
tacibén de cada tema se tomd de cintas magnetofénicas. Algunas
pudieron reproducirse fielmente, otras fueron revisadas por
los Moderadores de las sesiones y otras por las mismas perso-
nas que intervinieron en la discusién de los temas. Reconoce-
mos que algunas exposiciones y opiniones sobre los temas han
quedado incompletas, a pesar del gran esfuerzo qQue se hizo pa-
ra completarlas.

La preparacibén de este informe se ha hecho como
una contribucién del Instituto Interamericano de Ciencias Agrf-
colas (Direccién Regional para la Zona Norte y Centro de Ense-
fianza e Investigacién de Turrialba), al Panel.

Se debe agregar una nota de duelo por el trigico fa-
llecimiento de la Sefiorita Frances MacKinnon, del Fondo Espe-
cial de las Naciones Unidas, quien tomé parte muy activa en la
organizacibn y celebracién del Panel y se interesé mucho en la
publicacibén de este informe.

Carles Luis Arias
Comunicador
IICA - Zora Norte
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PRIMER TEMA

'LAS NECESIDADES NUTRICIONALES DEL HOMBRE

Modera_dor_:' Dr. M. Behar

Dr. Behar: Muy buenos dfas, Vamos a comenzar la primera sesién
de trabajo de este panel, . Antes de iniciarla quisiera consultar con las
personas asistentes con reapeéio a un problema de idioma que vamos
a afrontar, por lo menos durante el dfa de hoy, ya que se habian pre-
visto arreglos para traduccién simultinea pero desafortunadamente no
estuvieron a tiempo. Esperamos que ya para mafiana tengamos traduc-
cién simultdnea, Nos queda entonces el dfa de hoy. .Les pedimos si
podrfamos usar, como cortesfa a distinguidos visitantes que estfn en-
tre nogetros, el idioma inglés durante la sesién de hoy. En el caso de
que la mayorf{a de las personas asistentes de habla espaifiola puedan
también entender y manejarse en el idioma inglés.

Esperamos que estén de acuerdo las personas de habla espafiola, ya
que queremos una participacién activa de todos los participantes. Po-
drfan indicarme si est4n de acuerdo en que se use el idioma inglés,
levantando la mano, las personas de habla espafiola? (todos subieron
la mano). Magnffico, muchas gracias.

Before starting the meeting today, I just asked if we could use the
English language for the discussion this morning. We were hoping to
have simultaneous translation but unfortunately it has not been in-
stalled, We hope it will be ready for tomorrow, Forthis morning all
the Spanish speaking people have agreed to use the English language.

I think it is important and relevant because, as I understand it, we
are not here merely for making speeches but for discussing the differ-
ent-subjects touched on by the panel,

The subject for this morning's meeting is '""The Nutritional Needs of
Man.'" As I understand, the idea of the panel is tobring together a
group of specialists from the different areas of food production, proc-
essing, and use, to discuss the problems of nutrition of human
beings in this area ard o interdenge ideas with the "nutritional man. "

We thought that it would be convenient before going into the main
subject, to review briefly in this morning's meeting, what are the
nutritional needs of man and what happens when those nutritional
needs are not fully satisfied.
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There are two topics to be considered this morning. The first one will
be presented by Dr. Pearson. It is on '""What are the Nutritional Needs
of Man'". The second, on the effects of malnutrition, was to be offered
by Dr. Ramos.Galvdn from Mexico.  In the absence of Dr. Ramos
Galvan, who has found it impossible to attend, I will try to speak about
the subject which he was to have covered.

Before giving the floor to Dr. Pearson, I would like to emphasize that
the introduction by the person in charge should be precisely that--an
introduction--and that we expect an absolutely free interchange of ideas
and discussion among all participants.I don't want to take up any more
of the time, so I would like to- request Dr. Pearson to present the intro-
duction to the first t0p1c.

Miss MacKinnon asked me to announce to all of you that you should
"identify yourselves before speaking, since we want to make a record of
the meeting. Please identify yourselves and try not té speak more than
one person at a time so that a correct record of thxs d1scussxon can be
made. : L
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QUE NUTRIMENTOS O ALIMENTOS REQUIERE EL Ho;vmgi}-:?

Dr. W. N. Pearson

In 1894, Dr., W. O. Atwater, one of our nutritional forebearers, wrote
"To make the most out of a man, to bring him up to the desirable level
of productive capacity, to enable him to live as a man ought to live, he
must be well fed'. No one would disagree with this statement I am
certain and since that time extensive investigations have been carried
out in an effort to determine what constitutes being "well fed". The

U. S. Government addressed itself formally to this question in 1894,
when the Congress of the United States appropriated $10, 000 to enable
the Secretary of Agriculture to investigate and report on the nutritive
value of the various articles and commodities used for food, with special
suggestion of full, wholesome, and edible rations less wastéful and -
more economical than those in common use." I can well imagine the
consternation of an investigator of our time who is armed with a grant
of $10, 000 and is asked to come across with goods such as these.

We have come a long way since 1894, even though we have not-yet def ned
the completely adequate diet. Lord Boyd Orr has defined health recently
as "a state of well being such that no improvement can be effected by a
change in diet''. We are now in a position to state, within limits, what
sort of diet will maintain such a state of health. ' '

Our biggest problem is application of this knowledge to the erradication
of the malnutrition. Sornehow, I envy the Public Health people who are
concerned with the erradication of infectious disease or parasitic disease.
For them, the transition from theoretical knowledge to practical
measures is frequently simple. They find, -for example, a Salk vaccine,
or a spray that kills mosquitoes. They set uo their program, have it
funded, and proceed without having to particularly gain the indulgence

of the population within which they will work and without having to alter
too many ingrained customs. They spray, they vaccinate - preéto

the disease disappears or is reduced to a sufferable level. I have over-
simplified, of course, but you get the picture. If we could attack malnu-
trition with spray guns we might not be meeting here today. '

I would now like to summarize very briefly those nutrients known to be
required by the human, the approximate intakes required per adult per
day thought to be compatible with good health and circumstances which
are known to alter. or perhaps alter these requirements. This brief re-
view, I hope, will form a framework for the discussion to follow.



Before I begin, I should remind you that the recommended intakes that
we nutritionists toss about so glibly have two bases. The first is a firm
scientific one- the second often contains facets of science and opinion,
The interpretation of scientific data, for example, may differ sharply
giving rise to this opinion base. This is glaringly evident in two well
known recommended dietary allowances for vitamin C. The British
recommend a level of vitamin C intake that is half that recommended by
the Food and Nutrition Board of the United States. Thus, two sets of
authorities having access to the same data have made entirely different
interpretations. I shall not go into the reasons for these differences of
opinion, I would merely remind you that they do indeed exist.

First, let’s briefly consider the caloric need. The need for calories is
usually compartmented. The two major compartments are those de-
signed to cover the basal metabolic rate and the caloric demands of
work. An additiopal increment must also be added to cover "mainte-
nance of body temperature, of specific dynamic action of food, growth,
etc.'" but this is usually a small one. The most variable part of the
whole caloric need is the work compartment. People who do little
physical work require fewer calories., People who do much physical
labor need many calories. Thus, the daily caloric need for most adults
will fall in the range between 2000 calories and 4000 calories., In the
year 1955, the mean number of calories per day available to the U. S.
population food balance sheets was 3200 calories. This is considerably
in excess of the probable need. In the ICNND nutrition surveys which
now number about 30 the available calories usually approximate 2100

to 2200 calories per capita. Usually the figures obtained have not devi-
ated markedly from the values predicted from the FAO food balance
tables for these countries. The accuracy of the food production infor-
mation in many countries is open to some question but, nevertheless,

it is safe to conclude that the calories available per capita in many
countries including several in Central and South America are.fewer than
_ required for optimum health,

The main source of calories in most countries are carbohydrate and fat,
Only in a few fortunate countries do protein: contribute an appreciable
proportion of the caloric intake. The percentage of calories derived from
fat may run as hjgh as 40% in the dairy product countries and as low as
5% in the Orxent, with its rice-based diet., We should also remind our-
selves that there are no required sugars in the sense that we require "
certain amino acids in our diets. Neither are there required fats except
perhaps for traces of some fatty acids, This rmeans that our carbohy- "
drate. and fat needa are for practical purposes, mostly of a quantitative:
nagure. Perhaps when the unsaturated vs, saturated fat controversy is
reaolved a more accurate statement will be possible, - v
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In the case of protein we cannot be as casual as we have been in our
discussion of carbohydrate and fat. Here we must deal with the building
blocks or hydrolytic products of protein - the amino acids, There are
eight essential amino acids: methinine, threonine, tryptophan, valine,
isoleucine, leucine, lysinerand phenylalanine, The minimum need for
protein approximates 0,5 g/kg body weigt in the adult, with the recom-
mended intake - usually set around 1 g/kg body weight. Qualitatively,
proteins differ tremendously among themselves, Some proteins will
never support adequate health no matter what the level of intake, Such
a protein is gelatin, which completely lacks certain essential amino
acids, Other groups of proteins will support life but do so at a sub-
optimum level. Among these may be included the main proteins found
in cereal crops - foods designed by nature to serve mainly as caloric
sources but which are called upon to furnish the bulk of the dietary
protein in many situations, The middle—<lass of proteins-include the
legumes-higher protem control of somewhat higher quality than the
cereals.

Finally, there are the excellent protein sources that contain the -essential
amino acids in optimum quantities. These are the proteins from animal
sources, Although it is convenient to classify protein sources as I have
just done, we should not lose sight of the fact that populations consume
mixed diets. In this way the proteins from different sources supple-
ment each other and the biological value of the mixture is usually greater
than that of its individual components,

Much ado has been made about amino acid imbalance. Here, dispro-
portionate quantities of some amino acids in the diet in comparison with
others has been found to produce a growth depression in experimental
animals, Only a few instances of this phenomenon has been recorded in
studies with humans and although it is possible that some populations
may be affected by amino acid imbalance this is undocumented. Never-
theless we should be aware of this possibility when calculating the po-
tential biological value of mixed diets especially those deriving their
protein largely from-plant sources.

Now let us turn to minerals, Calcium is a major mineral constituent
of the animal body. It makes up about 3 to 2% of the body weight of the
adult human. Most of the calcium is present in structural form in the
bones and teeth but a:small portion contributes to -other functions such
a8 blood coagulation, muscular irritability, etc. The appropriate daily
intake of calcium required for optimum health has been a matter of -
much dispute. There are "low calcium people' and there are "high
calcium people''. The latter believe that a rather high intake of cal-
cium is beneficial while the low calcium people find no good evidence
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to support this view. The probable intake of calcium that will maintain
a population of adults in good health is probably somewhere between 0.5
and 1 gram per day. The phosphorus requirement is generally conside-
ered to relate to the ¢alcium need. It is usually assumed that.if the cal-
cium and protein needs of a population are met, the phosphorus re-
quirement will also be met. When calories are obtained largely from
cereals, however, the phosnhorus may be rresent largely as phytates.
which :may not be well absorbed. :

Iron is a principal component of hemoglobin and myoglobin and of certain
ensymes. Some is found in the transfer protein transferrin and some is
stored as ferritin and hemosiderin. In the United States there is now a
considerable controversy concerning the appropriateness of the currently
recommended dietary intakes of iron, The latter now range in the adult
from 10 to 15 mg. per day. From such intakes only about 10% is actu-
ally absorbed and utilized., Many hematologists in the U. S, are con-
cerned with the rather high prevalence of iron deficiency anemia particu-
larly among women and believe that the recommended intakes should be
increased. It is doubtful, however, if levcls higher than those now
recommended could be obtained from the usual mixtures of naturally
occurring foodstuffs, It should be of interest to this group that it is
possible that iron is '"cleaned out" of diets in technically developed
countries. For example, I spent one summer in Egypt setting up a
mineral analysis program, During our trial runs we found routinely
that local grains and flours (i, e. maize and wheat) were considerably
higher in their iron and zinc coatent than similar products imported
from the United States. We ascribed this principally to contamination

of the Egyptian grains with .dirt. Accordingly, I am not certain that

the Food Composition Tables of the U, S, Dept. of Agriculture, dearly
beloved by most of us, are very useful when calculating the iron content
of diets in countries other than the United States. As a matter of fact,
I'm not tog certain of their current validity in the U.S. It has been
found almost routinely in the ICNND surveys that analysis of daily food
composites gave iron figures that were frequently twice as high as those
determined by use of the Tables of Food Composition. Whether the
additional iron is available is not known - if the contaminants are iron
oxides they probably contribute little iron for metabolic purposes.

The magnesium requirement of adult man has been estimated to lie
between 200 and 300 mg. per day. These estimates were obtained by

the balance technique, however, and are open to question for this reason,
Although more and more observations of magnesium deficiency in hospi-
tal patients are now appearing in the literature, the frequency of mag-
nesium deficiency or indeced its presence in populations is not known.



-Te

Copper and Zinc: copper is undoubtedly an essential nutrient for humans
and experimental animals, The adult human contains around 100 mg.

of copper and a copper intake of about 2 mg. per day in the adult would
appear to be adequate, The role of copper in hemopoiesis in animals is
certain but the occurrence of anemias of copper deficiency origin in
human populations is not well documented. We should be alert to this:
possibility,

Iodine forms an integral part of the thyroid hormone and endemic goiter
of varying degrees prevails in population groups where the sources of
dietary iodine are limited. There have been symposiums almost ad
nauseum on the subject of goiter and iodine deficiency and I do not pro-
pose to spend any particular time on this element. Suffice it to say that
the most convenient way to increase the iodine intake of a population is
to iodize or iodate the salt supply. This is a public health measure that
is almost akin to the spraying of mosquitos depending upon the circum-
stances of course, and the reduction of endemic goiter by this means is
usually dramatic.

In much the same vein, a certain amount of dietary fluoride is necessary
for optimal health in that its presence reduces the susceptibility of teeth
to dental caries, Again, the addition of fluoride to public water supplies:
lacking this element has been demostrated to markedly reduce the inci-
dence of tooth decay in children.

There are certain trace minerals generally concidered to be required
by the human for which clearly delineated levels of intake have not yet
been defined. These include zinc, manganese, molybdenum, cobalt,
selenium, and chromium,

An apparent 'zinc deficiency' resulting in growth retardation in the
Middle East has been reported. Requirements for the other nutrients
listed have been clearly established in experimental animals but not

yet in the human, At least one of the metals, selenium, is toxic under
certain conditions., Grains grown on seleniferous soils may be toxic

to animals grazing in such areas. Conversely, selenium deficiency has
been seen in sheen grazing on crops raised on soils that are deficient
in' this element, The role of selenium in human nutrition is unknown

but children with kwashirkor have been demostrated to have reduced
selenium stores. .

The final nutrients I shall review are the vitamins. These include the
fat soluble vitamins such as vitamins A, D, E, and K, and the water
soluble vitamins such as thiamine, riboflavin, niacin, pantothenic acid,
folic acid, pyridoxine, vitamin Bj,, and biotin, There is no need to
discuss these in detail but a few high points deserve mention,
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Thiamine intakes not compatible with good health are prevalent in the
rice eating countries - in the orient, for example, Niacin intakes that
are not compatible with good health are found in populations consuming
80% of their calories in the form of maize., Vitamin A insufficiency is
apparently wide-spread in many areas of the world and especially in
young children who mostly because of ignorance do get adequate sources
of carotene., Only countries eating large quantities of dairy products
consume the amounts of riboflavin recommended by the U.S. Food and
Nutrition Board. It is probable that much lower levels of consumption
are adequate. Ascorbic acid deficiency or scurby occurs most frequently
in those countries having great technologies where cow's milk has re-
placed breast milk as the main source of food for the infant. In the
United States scurvy occurs (in very low incidence, I hasten to add) in
the very young and the very old. The reason revolves around a lack of
education rather than a lack of the appropriate protective foods,

One final point about the vitamins and minerals. If you can manipulate’
a national dietary to optimum calorie and protein intakes - the vitamin
and mineral needs will, under most circumstances, also be met.

I have summarized rather hastily what is known about nutrient require-
ments, I have referred mostly to the adult and I know that this group

is concerned in a large part with the very young person. Without going
into detail suffice it to say that virtually all nutrient requirements are
increased in the young child per kilograr of body weight, The recom-
mended protein intake per kg. body weight, for the infant is, for ex-
ample, two or three times that of the adult, the vitamin and mineral
requirements are also somewhat increased. Also other physwloglcal
stresses such as primary enhance nutrient needs.

Recommended dietary allowances of one sort or another are often used
as yardsticks for use in dietary surveys. This is generally useful and
at times necessary but it should be pointed out that an adequate interpre-
tation of dietary data must consider the limitations inherent in particular
yardsticks being used., Deviations from the recommended allowancés

of the order of 10 to 20% are probably not going to have significant
effects on nutritional status. Also, most recommended allowances are
commonly set up, for use with diets as consumed by the individual and
are not appropnately applied at the level of diets as purchased for use
in homes or institutions, They are even less applicable when applied

to data collected at a national level which pertains to food available for
consumption, Before food is actually consumed losses inevitably occur
due to spoilage, transport storage, waste, diversion to the feeding of
domestic animals, etc, The magnitude of the losses is a bit uncertain
but some sort of adjustments must be made. In many cases adjustments
can be determined only by direct observations under the condltlons of
actual food distribution,



-9.

After the survey data are in, and the areas of dietary inadequacy have
been identified, the next logical step is to adjust the food supply in
order to erradicate these deficiencies, This is easier said than done
for here we leave science as such and enter a jungle of food prejudices,
habits, and economic factors, Food has cultural and social significance
and the ingrained food consumption habits of a population are very dif-
ficult to alter.

There are several approaches to the problems encountered when one
attempts to improve nutritional status of people without changing, es-
sentially, the dletary habits.,

The production and nutrient content of plant products can be improved
considerably by plant breeding and fertilization. The nuytrient content-
of animal products can be developed in the desired direction by breeding
and feeding. :

In the food industry, products can be enriched with important nutrients
and some components can be removed. The ingredients of industrial
food products can be selected to give the resulting products the desired
nutritional properties,

I am certain we should hear more about thzs thmgs during the next
few days. v

Thank you.
DISCUSION

Dr. Schaeffer: The basic problem in many of the developing countries
is the large percentage of calories obtained from cereal. Adult man
can adequately obtain his protein requirements from such cereals as
rice, wheat and corn. Cereals, however, do not furnish sufficient
protein for the child age 1 to 10, with the crucial need during the pe-
riod of one year to five years of age. High cereal diets present a
number of problems, Rice, wheat and corn (white) do not supply
Vitamin A and Vitamin C. Also, depending upon the degree of re-
finement of the cereals (polished rice, white flour), they become

poor sources of the B complex vitamins and minerals. As civiliza-
tion or as the food industry advances, there has been an inherent
custom to overmill and over-refine. These problems can be overcome
by cereal fortification or enrichment with the essential nutrients.
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This, then, demands that we know the nutrient composition of.foods
as they are presented to the consumer and requieres especial empha-
sis to ensure that all the essential nutrients in the correct amounts
and balance are consumed. The primary source of Vitamin A and
Vitamin C in high cereal consuming populations are fruits and vege-
tables.

Today one hears many suggestions that the world's malnutrition prob-
lem can be corrected by merely adding the amino acid lysine or by the
introduction of the new high lysine corn. ' The malnutrition problems
are not restricted to one single amino acid, thus, in planning a food
and nutrition program, one must consider all the nutrients mentioned
by Dr. Pearson. Applied nutrition is a public health program and -
must consider the nutritional needs of man in his environment. For
example, when populations have a high infestation of parasites such
as hookworm, there is a greater demand for iron. Whereas the aver-
age daily requirement for man may be 10 milligrams, infestation with
hookworm may increase the requirement by 100% to 500%.

It is important that in considering food, we must consider
all the nutrients supplied by the total diet. Merely assuming that if
one gets adequate calories and proteins, he is in good shape, is in-
deed a false interpretation. Nutrition is really a bridge between agri-
culture and health and it only functions at the time the food is consumed
by | the human. ‘

Dr. Behar: I would like to emphasize a little further the first comment
of Dr. Schaeffer. He has presented very well the nutritional needs
of human beings in terms of nutrients, We should not forget that nu-
trients are present to us in the form of foods so we must consider the
proper balance of all the nutrients in a given food or in a given diet,
Here is one of the big problems because the primary or the more
pressing needs of man arc calories and populations tend to satisfy
their caloric needs first. If the food with which they are satisfying
their caloric needs does not provide adequate amounts of all the nu-
trients because of their concentration or their quality, the problem
begins. ‘ o o :

We have been’'trying to seec how the available foods in this area can be:
utilized particularly to satisfy the protein needs of human beings., We
know that the diet in Guatemala for the majority of the population is
based on beans and corn. The combination of beans and corn makes

a food which is not to bad both in the amount and in the quality of the
proteins. If an adult man eats enough corn and beans in the proper
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combination to satisfy his caloric needs, he will have enough proteins

to satisfy the minimum demand. Unfortunatelly this is not the case
with the small child who needs much more of these nutrients in terms

of body weight. Using corn and beans in the best possible combination
in which the proteins will complement each other, we tried to use this
combination as the basic diet for children during their second and third
years of life, i.e: the weaning period. Theoretically, the amount of
food that those children should consume to satisfy their protein needs
was much larger than the amount required to satisfy their caloric needs.
The child would have to have many more calories than he needs in order
to get enough proteins., But more than that, the bulk of the diet, be-
cause of the low concentration of the proteins, was such that a child 2
or 3 years of age could not eat enough of these two foods to satisfy

his protein needs. The problem here is one of concentration or bal-
ance of the different nutrients within the food and this is something

that should be kept in mind.

Dr. Behar: There is another comment I would like to make at this
time,; at least to stimulate discussion because I know there are some
excellent animal nutritionists here. In comparing the nutritional needs
of animals and human beings, I have always been impres.sed by a basic
difference. The animal nutritionists have a very definite and measur-
able objective when they feed an animal. Either they want to produce
maximum growth or they want to produce changes in body composition
of the animal: mar e fat, less fat, whatever will be. On the other
hand, Dr. Pearson defined the objectives in human nutritional require-
ments as "optimum health" and this, I think, is one of our biggest
problems in human nutrition, ie. what is optimum health? It is my
opinion, as a pediatrician, that we have been too much influenced by
the animal nutritionists, particularly in the feeding of children. We
have tried to imitate the animal nutritionists in establishing maximum
growth as the objective. Is that really optimum health? There are
some indications, particularly by the work of Dr. Holt, Professor of
Pediatrics at Columbia University, New York, and of othe r leading
pediatricians, which suggest this may not be the case. We don't know
if some of the diseases such as diabetes, arteriosclerosis and others
are not related to overfeeding at an early age. I would like to get
some opinions from Dr. Peterson and from any others who will = ~
comment,

Dr. Peterson: I am not scheduled to be on the program yet, but I
may just throw in some words on the animal nutrition. I am not sure -
at all, personally, that maximum growth that we cherish so much in
the animal husbandry field, for the young is the best objective.. Or
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how much does the weight or growth of a calf or a little pig in the
first part of its life contribute to its ultimate growth? We know it
contributes significantly to the increased nutritional requirements at
that time and that it might be more economical.

Dr. Behar: Dr. Peterson said he is not scheduled yet, but everybody
is scheduled. We are not expecting for the participants to talk only
when they are scheduled. The whole idea here is an'abgolute free
participation of everybody in all the meetings.

Dr. Pearson: I would like to comment on the remarks of Dr. ‘Behar
and Dr. Peterson. I was always intrigued by the.numerous references
ences to the experiments of McCay et al and one day I got out the
original papers and read them. As I recall, in most of his experi-
ments, McCay kept his animals on a semi-starvation diet so that they
never exceeded 100 grams in weight, even at 6 months or 1 year of
age. Then he put them on other diets of varying adequacy and demon-
strated that the underfed rats lived longer. On the other hand, one
point that is ignored is that 40% of the rats died during the prelimi-
nary period of semi-starvation. A high price to pay for longevity!
The more recent experiments of McCance and Widdowson seem migre
applicable. They take two litters of new-born rat puppies; let one
mother nurse two of them, and the other the remainder - let us say,
twenty-two puppies. Thc mother with twenty-two puppies can not
adequately nourish them all and these puppies grow up as runts. The
mother with two puppies feeds them very well and these rats grow
rapidly. After a three week period, they take the runts and feed
them an adequate diet. Nevertheless, the runts never catch up in
growth and end up as a small adult population. As I recall, in these
experiments they did not show that the runt animals had increased
live-spans. Thus, I am not convinced that underfeeding ¢ arly in life
is certain to be followed by increased longevity although it may con-
ceivably result in an adult population that has not reached its full
potent1a1 genetic size, -

Dr. Bressani: I really do not have many comments to make on what
Dr. Pearson said, but I would like to go back to what Dr. Schaeffer
indicated concerning cereal grains and vitamin concentration in foods,
particularly Vitamin A,

There are only two grains that contain some Vitamin A, and these are
corn and some of-the sorghum varieties. However, people pre fer the
white type of cereal grains for consumption. In‘any case, they should
be considered as sources of Vitamin A, I would Iike to make two
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other comments in relation to the availability of some of the nutrients
in most foods. Too much attention is given sometimes to values in
food composition tables in the sense that a food has so many grams

of protein or that it has so many miligrams of vitamins, for example,
niacine. Actualbiological testing shows that the values tend to be
lower, suggesting low availability. A typical example of this is nia-
cin in corn. The amount «f niacine in corn is ra! .er high, but very
little of it is available to the organism. It is through processing that
some of this nacine becomes available to the anirmal. The second
comment concerns another nutrient of interest: calcium. Since
Latin American population live very much on foods of plan origin, the
amounts of calcium intakes are very small as compared to populations
consuming animal products. Since corn is cooked with lime water,
the amount of calcium remaining in the final product is very high.
This calcium is available and highly utilized by the organism, there-
fore, one sees very little calcium deficiency in many of these popu-
lations. With respect to the objectives of animal and human nutrition,
I really don't like to blame the animal nutritionist because the ob-
jectives are, of course, to produce more in less time so people have
more. With respect to the human population, the objective is to have
a longer life, less disease, more health, and capacity to learn.

Dr. Chichester: I agrce with Dr. Bressani. If one compares the
average age of cattle in the large cattle-producing countries in Latin
America: Paraguay, Uruguay, Argentina, etc., you find the average
age of slaughter is four or five years. If one makes the calculations
on a protein basis, they consume more food than cattle of the same
weight slaughtered at a younger age. This is an economic problem,
in one case the cattle are entirely range fed, while in the other they
are fed supplements. From an cconomic stand point we can afford to
take a less efficient conversion of plant protein to animal protein, be-
cause of the ease of production, low cost of land, and acreage availa-
ble. But one could double the protein availability to the population by
merely changing the slaughter age from 4 to 5 years. And, in fact,
at the present time I think in the United States it's do'vn to around 18
months. In 18 months one can produce a beef steer with higher weight
than you can after a period of 4 and a half to 5 years on grazing on
natural pasture, although at the cost of improved pastures, disease
control, and supplemental feeding. Whether the 18-month old steer
will live to be 5 years old we don't care because we are going to kill
him anyway.

Then secondly, I'd like to put in my word for the proce'ssing industry.
The processing industry produces what the people want, within limits,
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since 'this is the basis on which they sell their products. Now, I
think we as people concerned with nutrition, don't see a great deal
in the typical soft drinks that are sold all over the world, but obwvi-
ously the population likes them. This is what they want to eat; if -
we could produce a nutritional product W1th thc same acceptablhty
we- Would be a great deal ahead.

If the populations want a white flour, the industry will produce a
white flour. You have several solutions; you could probably regu- .
late the industry and say that you cannot produce a white flour, but
then you've gone against the likes of the population. Or one could
try to change the population' food habits or food desires but this is
extremely difficult. The easy course is to enrich, which is not a
problem from the standpoint of the processer. From the standpoint
of -the public no difference will be noted because you, in effect, fool
the public. You put in something that‘s good for them, and they still
get what they want. :

Now, one other comment on the feeding of children. Where the chil-
dren are fed prepared food materials, the food industry, again, does
not prepare these from the standpoint of the child except for the nu-
tritional aspects. The mother decides what is good for her child
with some input from the pediatrician or the nutritionist. In general
the choice is made by the mother, either on the basis of her taste or
her prejudices or previous cducation, Therefore, you have the prob-
lem of dealing with the mother, not directly with the child.

Dr. Pearson: May I have a comment or two? I'm shocked, Dr.
Chichester, to hear that white flour is sold because people like it.
The other food technologists that talk to me about this always seem
to explain this on the basis of the low fat content and therefore better
storage, a greater digestibility and finally, fortification with vitamin
and mineral mixtures that are very available, These comparisons .
are always madc with whole wheat flour. And the other thing is that
I'm personally not sure who chose those homogenized baby foods.
Have you ever tasted homogenized turnips versus homogenized car-
rots, versus homogenized spinach? If you have, I don't think you
could tecll one from the other, and I'm surprised that they ever made
the market at all if mothers ever tasted them,

Dr. Chichester: I don't agree. Let's take the case of the carrots or. -
spinach purés <, While I may not prefer their tastc when they are
produced, an attempt is made to make them as palatable as possible.
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There are differences betwecen the several brands thay may be on the
market. They have all been developed and the processing conditions
have been selected to make them most pleasing products as possible,
while maintaining their nutrition. :

I debate, really, whether the white flour quality has anything to do
with nutrition, If you look at the sales of bread products, you will"
find that there is only a very small segment of the population (in the
United States) which prefers the whole wheat or the breads which are
made from flours . which have a low extraction. Until several years
ago the very large bakeries did not attempt to market this type of:
bread. The market had to wait until a small producer could touch
the small segment of the population which prefers the denser type of
bread or the darker or low extraction bread. Although these are’
very successful, at least in the United States, they are still -
specialty breads. . The majority of the populatian prefers the very
white, light weight white bread. If they didn't, the population would
buy the other, the producers would then produce what the population
wanted. The economic basis for the food industry is sell what the
public will buy,. although in general it would be economic to
sell food even if the pubhc desired it. '

Lic. Ponce: I would like to make some comments on what Dr,
Chichester said about the processed foods. I think that he said that
most of these processed foods are prepared on the basis of what
people want, But I disagree with him, I think that processed foods
are prepared not on what people want but on what industries want
people to want. The industries are the ones who tell the people what
they want in t- first place. In the second place, I just wondered
how much important those processed foods are to our countries,
These are underdeveloped countries and the level of income of the
greater percentage of our people cannot afford processed foods. So
how can we pretend to get these peoplc to cat a balan:ed diet on
processed foods?. Should we not rather concentrate into how much
food can we give to these people in an unprocessed form in order to
make it available to them at low prices? Therc was als» mentioned
here the production of livestock.2s a principal source of animal pro-
tein, Again, I question whether we should concentrate on livestock
production for internal consumption in ocur countries. Livestock is
a high cost food, Perhaps we can get some kind of animal protein to
the population that is less costly, bccause e¢ven if we produced large
amounts of livestock, I am sure most of the population could not
afford to pay for it. There are also other considerations; beef is
an important export product for our countrics and we should produce
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it for exports and substitute its internal consumption with some kind
of cheaper animal product so that we can offer to our population, at
the least cost, the animal protein they nced and at the same time use
our beef production to diversify our exports.

Lic. Ramirez: I wanted to comment in the lines of Licenciado Ponce.
I want to refer to the different degrces of intensity the industry
produces to satisfy the wants of the people. These are wants in terms
of money or effective demand and therefore the consumption levels
are different from one country to another according to the income lev-
els. We may compare a pound of sugar with two quarts of milk and

a dozen eggs, which have about the same amount of calories byt differ-
ent protein contents. People have more access to sugar because it

is cheaper than the other products, has more calories and lack of
proteins. Proteins are the elements that make the foods more ex-
pensive, because they are more expensive to produce. If we inspect
the industry in Central America and Panama that is dedicated to the
production of foods, we immediately notice that it is the biggest in-
dustry. - Also, due to its organization as home industry, it occupies

a larger share of population than the other industries. We ought to
conclude that this industry is not capable of adding nutrients to their
production., There are some other considerations related to growth
in general. The degree of applied technology is related to the salary
levels. As salaries go higher, technology goes higher. The addition
of elements is possible to modern technology. I wanted to say that

we should take into account the wants for cach one of the countries
and advise the governments, in the first place, to develop their agri-
cultural and livestock production to reduce the prescnt gap and, in

the second place, to raise the income level.

The surveys made have shown that the income levels of the vast ma-
jorities of the people are ve ry low be cause they are in the sub-’
sistence level. Nevertheless, there are some industries that have
caused some impact on the people, . like the canned food industry.
Canned foods are consumed now by all peoples, Some people take a
can of pineapple juice in preference to the fruits because it is lower
in price and also because of prestige.. This, technology has been
imported from the United States and is necessary to develop some
standards so that these industries would carry some nutrients to
balance their diet. In my experience working for INCAP I have no-
ticed that in countries characterized by high temperatures, the con-
sumption of canned foods is increasing., Here there is room for
action that could be taken by the governments to 1mprove the food
intakes of the people.
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Dr. Dracy: The biggest problem probably in the whole of nutrition is
economic. There's no question now that we'are turning -our minds

to meat, We like to eat.meat., . . = However, most people fail to
realize that the dairy cow is infinitely more advantageous economi-
cally for producing desirable nutrients .than any other single means.
This should be certainly exploited. And this should be done in a2 num-
ber of ways, the one at the present time is to reduce the cost and you
talked about food habits, but I'd like you to show me a kid that docsn't
like an ice cream cone in Latin America, but by the time hc _gets it,
there's hardly any ice cream. In other words, the portion is so small
and the price is so high that it is not an attractive purchase to the
child, The next thing is that in our dairy products, cspecially, at the
present time, the cost of production is too high. If the price were -
lower more people would eat it and I'm here to say that at the farm
level it is highly possible to producé a great deal more dairy prod-
ucts than what we are doing. The only reason is that there is no
market. It isn't that it couldn't be available. But it will not be
available so long as high consumer prices arec present. The one is
the high cost to thc consumer and the other that in order to bring it
to the consumer there are so many attachments to it in the form of -
producer regulations that many farmers, not that they can't do it,

but they aren't willing to do it. In other words, the level of technolo-
gy to produce legalized milk is above and beyond the technical level
of the average producer. But if we just rememeber the one item,
Get the product economically to the consumer, a great deal of our
nutritional element from the standpoint of animal protein nutrition
would be eliminated. | :

Lic, Aguirre: I suppose we should try to summarize because many
interesting comments have been presented here. It seems to mc

that several ideas havc been lcft floating and from the very suggestive
presentation of Dr. Pearson we should try to focus our attention to
the main problems that come out as the results of the comments that
we have heard, Obviously, when we talk about nutriton, we cannot
avoid thinking that this is just one item in the deveclopment., I say
that, because, when wec talk about the developed countries, that have
obtained a desireable level of nutrition not on an isolated basis but

as the result of the general development of the population. Nutrition
has been improved along with shelter, clothing and everything. A.
desirable le‘vel of nutrition usually comes when they are able to have
a mixed diet; I doubt very much if in those countries the science of
nutrition was so highly developed before thcy attained a desirable
nutritional level as it is the case, for example, in the underdeveloped
countries today. In the underdeveloped countries we can talk




-18-

about many sophistications in terms of nutrition because we can learn
from what has been done elsewhere and what we are doing here. But
the important factor in nutrition is what the population eats. Now,
when we talk about different possibilities in nutrition of the under-
nourished population, one gets the sensation that they are going to
stay that way. They are not going to stay that way as long as we are
able to promote the general development, because the general de-
velopment will immediately bring them the mixed diet and the varied
nutrition. Obviously, it would be foolish for us not to take advantage
of the many refinements that have been developed in terms of nutri-
tion, so that within this general development we can introduce them
not only to promote access to a mixed diet but to a better one.
Therefore, we can reach higher levels in a shorter period of time.
But it will come, when we are able to promote that general develop-
ment. In nutrition we are going to be able to do that, when we pro-
duce more. We are not producing enough. I know that economically
it may present some problems but we are not going to deal with

them here. If we will have to produce more, we will have to process
this production. ‘We will have to process the agricultural commod-
ities if we want to distribute them, because, unfortunately the fresh
foods can not be kept for a long time. The market area that you can
cover with the fresh fruit is not as large as the one you can cover
with the processed one. .In respect of processéd foods, I don't want
to try to elaborate further arguments and determine who decides who
wants what. The processer or the population? It seems to me that
up to the present moment, what we have done has been a simple
application of technology that was developed elsewhere, in order to
meet the needs for the economic (let's call it economic), develop-
ment in these areas. Not that the processer does not care what the
population wants, because obviously he will always try to meet that
demand. The trouble is, that he doesn't have at his disposal the
technology to process the local foods to render a product the way the
population would like it; he has to rely upon technology that has been
developed for different raw materials, I know, of course, that there
are some exceptions to this, So, one thing that I think is very im-
portant is that-we should try to promote the development of food tech-
nology applied to our own raw materials to meet at least this two
factors that the population demands: low cost (at this stage of de-

velopment) and a product that the people like to eat. As Dr, ISR

Chichester mentioned, one important thing is flavor; let's say in
general terms, the organoleptic characteristics of the item, because
otherwise the consumer will nat eat it.’ So, it seems to me, that one
factor which is extremely important and that we should learn, sooner
or later, is how to pro¢ess our own food products at the cheapest
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possible way, but not thinking only in the technology itself but in the
"gex appeal" that should have the finished product, for the population
which is going to consume it. Our populations have their own cultur-
al patterns, they have their own habits, they are used to have a great
variety of flavors in their mouth because the tropical raw foods offer
them a tremendous variety. The moment that we start with an in-
dustrialized product that is going to standardize its flavor, the con-
sumer will resent it because he is not used to it. We have to be
aware of this factor when we develop new products, 4

Well, I know that I was not very succes»}s:f.ul in trying to ,s:qmmariz'e"
the general ideas, as it was my intention when I started, but at least
I had a chance to put my little grain of sand.

Thank you vei_'y much.

Dr. Bressém I wanted to go back to ‘what L1c. Agmrre sald people
consume what they want.

I agree with him in the general sense of the word butI also lag're'e";
with Mr. Ponce that the producer has a tremendous influence, .
Taking this. sentence to mind, I have been thinking that our programs
in Latm Amenca have been asked to qoncentrate in nutrition, in prod-
uction of vegetable crops, lets say, and thmgs like that, but we have
not pald very much attention to ammal productmn and I think that the
potentlahty of nutritional animal productnnty in Latin America is
enormous, the problem is that we don't have the knowledge, we don't
have the research, and we don't have the people that is nceded to in-
crease animal product1v1ty. As far asI am concerned, I think that
all people prefer animal products than vegetable products, aside from
the fact that we are doing work on the other side, but I think that the -
development shows that men went hunting because they thought that
meat was good and even today animal products are preferred. What

I mean is that we really should concentrate much more on animal
productivity., For instance, in this thing of dairy production, the
potentials are great but we don't know how to go about it and we can
not transport knowledge from other countries that have a high level

of production. We have to do it ourselves. .

In the second place, with respect to profit food, I think that we tend
to confuse things a little bit, What we really need in Latin America
is not the sophisticated type of processing. This is really good and
we must not forget it, but we have to concentrate on how to keep
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whatever we produce now. I have examples of cereal grains being
sold to the consumer that are highly contaminated with all kinds of
fungi, with worms, and we¢ hear very often the tremendous loss of
grains we have had because we have not been able to preserve them
correctly, and I think that we need at least to do some work along
these lines or apply the knowledge that has been accumulated in
other countries. I think that this type of processing, the simple
kind of processing is something that will not put too much price on
the final product and peoplc will be able to pay for it as c oopared
with the other type of product that is sophisticated which is best for
exporting purposcs and finally, I think that we all agree on what our
problems are and what our solutions could be, but what we need '
here is to be more efficient in productivity, wc really lack that and
unless we have productivity, we won't be able to develop in many
other ways and I am afraid that industrial development means that
we must have a balance development, both in agriculture and in
industry. -

Dr. Chichester; Only one thing. When we discuss processing, I
think we should define what we mean by processing. Most of the
cereal grains that we eat are processed, they are dry. We never eat
the raw grain, so therefore, we have a processing industry that
exists in every country. So in my own mind, when I talk about proc-
essing, I think of it from the simple one of putting out the corn to "
dry on the cob to the most sophisticated method we have now which

is irradiation, This is the whole gamut. '

Dr., Behar: Dr. Pearson, do you want to add anything?

Dr., Pearson: I think I've said endugh, Dr. Behar.
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. CUALES SON.LOS EFECTOS DE UNA

'NUTRICION INADECUADA ?
Dr. M. Behar

We move then to the next subject, I am taking the liberty of .
making some introductory reraar:s to the subject for its dis-
cussion, I'm very glad that Lic, Aguirre has put a question which
has been very much discussed and I would probably exaggerate
what he said but he said that we should not worry about nutrition,
that this prcblem would be cor:ected authomatically once the
economic of the country develops. Well, I think this is a danger-
ous hypothesis and one that has been responsible for very low
interest in nutrition. I would like to add, who is going to make the
development? He said: we must produce more, Who are going

to produce? People. How will these malnourished people be able
to produce more? And this is the problem that has. not been, to
my mind, given ehough attention. The situation in other areas has
been differeht, we cannot wait a century for development, we must
accelerate development and for this acceleration of development
we need human beings that are able to do-it. I am introducing in
this way my subject "What effects does malnutrition produce'',

Well, I think that we have been too much medically oriented in
analysing the effects of malnutrition and by that I mean that we
know and we recognize the accute, severe defficiencies like accute
protein calorie malnutrition which shows a dramatic picture that
kills a lot of children, or like severe vitamin A defficiency, which
produces blmdness in small children, or accute beriberi, and
scurvy, Iam, not going to go into details of all those diseases, 1
just want to say that those discases should be considered only as
indicators of a much bigger and important problem which is not
usually recognized or not attributable to malnuirition.

It has been said that what we recognize as nutritional problems.
is only the visible part of an iceberg. We recognize only what is
on the surface. But the larger part ic under water and we don't
see it. Well, this is a good comparison tut still under estimate
the real situation, because what is actually happening is much
more dramatic than that, _A better comparison will be with an
enormous underwater mountam of which only a very small peak ‘
is visible and those are the acute, severe diseases that we see
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in clinics, hospitals, etc. I don't want to concentrate on them,
They should be taken care in the hospitals, in the clinics, they are
important, they should be cured at the individual level, but we
should be more concerned with the very large majority of the
population who is suffering of subclinical unrecognized nutritional
defficiency; the large underwater part of the mountain.

If we take calorie malnutrition, for instance, there are surveys
indicating that no more than 15% of the children of the pre-school
age suffer of either marasmos or kwashiorkor, the two forms of
severe protein calorie malnutrition, while 80-90% of the children
are suffering of subclinical forms of malnutrition not recognized
as diseases and which are not considered to be nutritional prob-
lems, What are those? '

If we look at mortality figures and we analyse the rate of mortality
in our countries and try to relate them to the nutritional situation
of the population, we find a very striking situation if we compare,
for instance, the deaths of children below one year of age, that is
what'we call in Public Health "Infant Mortality"'. The figure in the
United States is about 20 children for 1000 live births. In most
countrie's in Latin America there are in the ranges of 50 to 100,

In other words, there are from 23} to 5 times greater. But if we
take the mortality of children between 1-4 years of age, we find

in the United States figures of about 1 per 1000 children of that
particular age group while in Latin America we find them to range
from 10 to 50, We can see that the ratio is now from 10-50 times
greater., Why? o

The other factors responsible for diseases and deaths which at
this ages are primarily infectious diseases in Latin America,
operate with the same intensity at both age groups. Then, why
should the children die much more between 1 and 4 than they do
before one? We have demonstrated by direct field studies that
this difference is caused by malnutrition. Those children don't
die of malnutrition, they die of mcasels, diarrhea, they die of
many other common, ordinary diseases, but which are ussually
not fatal in well nourished children but are much more fatal in
subclinical malnourished children. ' 4

Let's take one particular disease, for example: Measles. This
is a disease which is practically universal, at least it used to be
before the vaccine. The rates of prevalence of the disease are
not different in the countries; but the fatality rate, that is the °
number of deaths of all those children who get measles, is from
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200-400 times greater in Latin America than in the Unites States
and this is not because it is a different disease; it is not a different
virus, it is only the child that is different, and the main dlfference
is in its- nutrxtlonal status,

Lets consider what happens to those that don't die. We will use the
growth as an indicator of health. The children of the raral areas of
Guatemala are born with a weight a little below the average of the
children in the Unites States or Burope. They catch up during the
first one to two months, so b,' the age of three months there is very
little difference between the average United States children and these
children. Then, they follow this pattern up until the age of about
six months, their growth is from then lower than the standard and
by the age of one year they practically stop growing up to the age

of three or four years. Then they start to grow again at a normal
rate which is parallel to the rate of other children but maturity

at puberty occurs at the same chronological age and finally, they
are smaller adults. ‘Is this problem genetic as has been 5a1d‘7

We don't believé so, because we have data showing that chlldren of
many different etnic origin do the same under the same environ-
mental conditions. We take, for instance, the children in Costa
Rica, which are almost pure white, well they do exactly as our
Mayan indian children if they are uhder the same environmental
conditions. On the other hand, if we take children of our Mayan'

or mixed pepulation but who are well fed and well take care of,

they do follow exactly the pattern of children in other areas. So we
believe that among the pattern is the effect of the envirohmental
factors and among them, one of the most important is nutrition.

This is physical growth, but:again it can be said: what is the im-
portance of physical growth? is'there any advantege in being

- bigger? Really there is not for most purposes of life. However,
we consider that physical growth should only be regarded as an-
indicator of health and of maturation, ircluding the development

of all the important physiological functions, then this becomes
extremely important and unfortunately there is data suggesting
that what happens in physical growth is happening in development,
mcludmg ‘'mental development And this of course is important.
This is much more important than physical growth. The data is
not yet completed, it is not absolutely conclusive, but there are
good studies which suggest that there is a good correlation between
physical growth and mental developtent in children. These chil-
dren of the age of 4 or 5 have usually the body size of a child of 2
or 3, ']here is about 2 years retardation by the age of 5 in body
size. It seems that’ 1t is a very s1m11ar sltuatlon in terms of mental
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development and capacity to léarn. This is very difficult to measure
but those children at the age of 5, or 6 years of age are not yet really
at the age mentally that they should be by chronological age. Well,
this has tremendous implications and although we don't know if this
retardation will be corrected later in life, it affects the children at
the age that they go to school and they have to learn, and even if
they recover of this retardation in mental development the fact is
that at school age they are well below their standard for their age.
This has not been taken into consideration in the school systerris.
The curricula is based on the age of the child, so that a child of 6

or 7 years of age should learn such and such things which have been
developed for other types of populations and we have been surprised
to see the large number of failures of those children in school.

Well, probably the curricula is not adapted to their capacity.  The
indications of this in terms of the future are obvious.

There are other aspects of development about which I am not going'
to go into detail, such as resistance to stress, resistance to dis-
eases, and other functions which are important and which also seem
to be affected in the same way as physical growth,

Going now to the adult populatxon,' which has to live on an' insufficient
diet, chromcally insufficient, not really very dramatlcally insuffi-
cient so that they develop deficiency diseases, they are conslder
"normal people" living mostly in the rural areas and poor sections
of the cities,” they are not getting the nutritional recommendations
indicatégi to us by Dr. Pearson this morning; and they have not been
for long periods of time. There is no question that there is an
adaptation in those individuals, We don't know enough about this
adaptive mechanism but they do survive and seem to produce work
with less calories that theoretically are needed and with less proteins.
Well, what is the price of this adaptations?.

We suspect, and we are measuring it now at INCAP, that the adapta-
tion is in terms of a more economical metabolism or a more eco-
nomical way of life. It has been very much stated in literature that
these populations are usually apathetic, they lack wheel and initiative
and although they may be physically ablc in terms of physical work
because of training, but mentally and psichologically the situation is
different and this may be the price they are paying in adaptation to
not satisfying their nutritional needs. '

This is why I am very much concerned with the hypothesis of Lic.
Aguirre, that we should wait until the_ country develops and then they
will eat well. I think we shouldit wait, because if we don't take care
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of the working population and the potential workers of the future, I
don't see how we are going to break that vicious circle of low produc-
tivify, low consumption, and malnutrition, So I would like to intro-
duce the subject for discussion, ‘'summarizing again that I am not

very much concerned about the very sick child that needs hospitali-
zation. They are or should be taken care at the hospitals, I am

much more con.cerned about the child that is living in the rural areas,
considered "normal" and for the adult who is also considered "normal"
and who is living on a sub-optimal nutritional conditions and affecting
the development of the countries,

'DISCUSION

Peterson: Durmg the first six. months, when there's a catch up are
they rather universally breast fed?

Behar: Yes, they are breast fed with no supplementary feeding.

Aguirré: Well, I think I'm entitled to initiate this discussion since -
my idea has been challenged. First of all, I'm glad because with
the discussion it has been easier to bring out some important factors.
On the first place, I don't want you to get the impression that I take
the pessimistic attitude of let's wait, laissez-faire, laissez-passé.
I'm not trying to promote that idea., What I meant was that you .
cannot deny the fact that there are the following factors: in industry
you get higher productivity than in agriculture because obviously
you have a machine at your disposal.. Therefore, going back to what
Dr. Bressani mentioned, we have to increase our level of produc-
tivity because our sources of investment are small. Now, if we in-
crease our productivity we are increasing our general wealth, and
our general wealth will have to reflect in the level of development

of the population. Now, let's think in terms of agriculture. It is
not a question of producing ten times as many tons of corn or beans
or whatever we are producing, because then we are facing some
more problems. distribution, marketing, absortion by the consumer
of all that production,. but if we agree that we get a high productunty
industrially than agrtcultzqrally, and for a long time to come we have
to admit that the raw materials of our industry will have to come
from agriculture because our mineral resources are only m1t1a11y
tapped, it means that the development of the food indus try will
naturally promote the development of agncultura.l production, which
at this stage we cannot just increase for the sake of increasing.
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If you increase the agricultural pgroduction, even taking into consider-
ation that the cause of the malnutritional level of your laborers isn't
going to be as highly productive as it should be, we are going to face
another kind of problerns. It is the question that you'face every year
in a country like Guatemala where the corn is the basic food. Look"
at the current production and you can see immediately that it follows
"the price. In a scarcity year the price goes up and then next year
everybody is producing more corn and the price goes down. Nobody
is interested in producing more because we don't have any system
yet that takes up: that production and offers it the effect on price for
next year.

What I meant in that respect is that since our productivity is going
to be higher dollar by dollar invested in industry than in agriculture,
when we promote the industrialization of the area which in turn will
have to be based an raw materials that will come from agriculture.
We are going to accelerate that process mentioned, granted of course,
it would be foolish on my part not to realize that we are not going to
take advantage of all the knowledge that has been accumulated in
terms of nutrition and nutrition development of the population, It

is obvious that we have to go to production. There is no way out,

It is just not a question that we argue here and we decide so many
calories and so many vitamins and so many aminoacids if they are
not available at the price that the population can pay it becomes a
little idealistic so that is why I just wanted to clarify a little bit and
not that you get the impression that I am thmkmg in terms of
laissez-passé.

Behar: Thank you very much.

Dr. Schaefer: I want to clarify that I am not an economist either,
The problem that Lic. Aguirre emphasized is one that is dear to
my heart; i.e. the welfare of the infant and the pre-school child,
Considering the question of subsidies, whether in Central America
or in the'United States, I recall that governments have subsidised
the mining industry, the postal service, transportation, i.e. air
and bus lincs when they were initiated; ‘they have subsidized edu-
cation and school feeding which, by the way, was started in Argentina
about 100 years ago. But generally very little attention has been
paid to the idea that governments need to invest in youth and to
subsidize pre-school feeding plans. Every child has an inborn right
to grow and develop mentally and physmally so that he can make his
max1mum contnbution to productlon.
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I hope this conference will face squarely the one way to break this
vicious cycle of malnutrition and low productivity. If it requires °
subsidy, be it from industry or from government, I hope that you
will come up with some concrete suggestions as to how Guatemala
or El Salvador or Costa Rica can insure that the pre-school child
will have the opportunity to achieve maximum growth and maximum
mental development. How much of this subsidy should be borne by
government or by industry, I don't know. I think it is a.matter that
has been ignored largely, perhaps because we did not realize the
seriousness of the insult caused by sub-optimal nutrition that Dr,
Behar has described. There is an urgent need to break this cycle
and we all agree that we should have an adequate supply of food and
 income sufficient to make it available for private purchase. But I
don't think we should wait until the development of industry makes
it possgible for the majority of working people who are now living
in a subsistence agricultural economy to break out of this cycle.

Lic. Ramirez: I just want to say that there are many ways to
develop a country and we could be lost in the discussion of what is
economic or social growth, It is a well known fact that the income
levels in Central America are very low and therefore savings and
capital formation are low, Capital from outside do not come even
with conditions of monopoly. Because of the low income levels these
industries will not develop up to high levels of productivity that
would guarantee low cost supply.to provide adeguate consumption

to the people that we are concerned about, As a matter of fact,

the new industries have been subsidized by the government by means
of tax exemptions, income tax exemption,, but the price levels have
not diminished due to the tariff protection and monopoly conditions.

When we think in terms of industry there is not only demand for raw
materials but also food for urban population. Urban development

" is facilitated by the foods produced by agriculture. So we have to -

balance our thoughts with the idea that industry needs a growing

agricylture and livestock sector. I rather think that a dynamic

agricultyral development is a prerequisite for industrial settlement

and development.

Dr. Behar: We are going to continue until 12:30 and we'll start this

afternoon at two-so we still have about 10 minutes.
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Ing. Carlos Rolz: I would like to bring to discussion another factor
and this is the time factor. By refering to a time fattor, I ask,

will production keep up with population growth? By this I mean
that we have to prepare materials for infants, and not only infants
but adults also. Much of our vegetable mixtures come from cere=-
als, and some emphasis has also be given in this discussion to meat
production. Nonetheless, I would like te ask whether we can keep
up with the production of cereals and with the production of meat so
as to raise this rate so high as to be able to feed the population that
we will have in 10 or 15 years, An article by Dr. Humphrey of Penn
State states that we should look into microbial synthesis as the future
raw material for food. I would like to hear some comments on this
from the nutrition viewpoint. I would like to know if we can get all
the protein, all the caloric intake and all the minerals that Dr.
Pearson talked about from microbial synthesis.

Dr. Behar: Lic. Ponce wishes to comment.

Lic. Ponce: I just want to refer to the statement of Mr. Rolz'as to
whether or not we are going to produce enough to supply our needs
in the next 15 years. If we make up our minds in Central Aﬁ)ézjica'
we can produce enough. For example, we are now producing enough
corn to supply the amounts necessary for a balanced diet. I am sure
we would produce more rice and beans in a very short time ‘'so that
we could provide the needs of our population. They should stimulate
production regulating the market. Livestock will respond tc a pro-
gram of quality and quantity development as it has been shown by
Nicaragua and Costa Rica. The land tenure structure is deterring
the increase of production and productivity. ' .

Dr. Bressani: I think that the problem with us is that we are always
looking for something else rather than concentrating on what we have.
Bacterial proteins were mentioned but have we paid really enough
attention to what we have? I think we have a lot of work to do to be
able to utilize that which we have more efficiently, For example,
corn has been mentioned as a crop that one year is very expensive
and the next year is very cheap, a2nd we don't know how to control
this situation. Why don't we, instead of keeping that corn, invest it
in animal production? - Certainly swine can be fattened with a lot-of
corn., Dairy production is based in many places with cereal grains
and other types of protein concentrates. I think this is our problem
here that we have a lot of something but we don't know how to utilize
it because we like the continuity of things, like we might have a lot
of production but then we don't know a way of saving this product or
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how to distribute it to people and this is what we should do. Going
back to bacterial protein, this is a new thing in protein sources and

it was about five years ago when the Freunch reported that they could
produce these materials very cheaply, much cheaper than the cow,

but the technological problems involved are becoming apparent. For
one thing they are very difficult to digest, and there are many pro-
blems like this. People have reported that they can supplement
cereal ‘based diéts but this is not really completely true because the
processing that has been applied has destroyed the nutrltlonal quality
of this thing, and rather than concentrating too ‘much on this things
why don't we try to improve the cotton seed that is being manufactured
in Central America? Or why don't we find better ways of processing
soya beans or introducing soya beans in the area? Why don't we
isolate proteins from beans? There are tremendous varieties of beans
that are not utilized much but can serve as protein sources for people,
rather than trying to develop something like bacterial proteins.

Dr., Wayne Adams: I agree very much with what Dr. Bressani has
just said and want to make a comment of a similar nature myself
and particularly with respect to the problems that were discussed
earlier, that we need technological developments if we are going to
use bacterial proteins. Now, he raised another point on which I
would like to comment briefly and that is the ebb and flow of pro-
duction of corn or cereals and the difficulties which production
irregularities impose on industry and this really raises the question
of how we might store products and keep them over from one year
to the other. As an example of what I mean here in terms of nutri-
tion I recently met an agronomist from Brasil, who points out that
in Brasil the bean crop comes roughly twice a year and that they
have a big production during the first crop and this is not fully
utilized by the time the second crop comes along. The pebple who
eat beans don't want to use what is left of the first crop because it
has deteriorated in value, it's more difficult to cook, it takes a
longer soak period and is less digestible, What we really need in

a case like that is some storage research to point the way, but also
some storage facility to regulate humidity and temperature, as well
as to protect the crop from some of the smaller parasites that get
into storage material, Last year I was very favorably impressed
by a speech made by Dr. Ted 3chultz of the University of Chicago,
who many of you may know as an economist who has specialized in
underdeveloped regions of the world, and his specialty extends
primarily to the area of fouth east Asia. I would judge without
having first hand experience, that some of those problems might not
be unrelated to ours. The part that impressed me most was that
Schultz, an economist, points out most clearly that what is needed
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in such a situation ic not a great influx of capital per se but new
wealth input.

It was interesting to me as 2 crops production specialist, to learn
that Ted Schultz uses the introduction of hybrid corn in India or into
Thailand as a prime example of new input. Hybrid corn does require
a little more technology because you have to know how to produce
hybrid seed, of course, but basically here is a raw material input,
analogous to the opening of a new phosphate mine, that has the po-
tential of revolutionazing food production and it is based on the
introduction of an essential raw material that has a very low cost
initially.

Dr. Behar: I am afraid we have to close the meeting we shall
adjourn to recess. The subject that has been under discussion for
the last few minutes is fundamental and is the question ''can we pro-
duce more food in quantity and in quality to satizfy not only the
protein needs of our population but the demands that are going to be
presented to us in the very near future as the population increases
at the rate that it does?' I think the discussion on this topic has
been left unfinished but I am sure it will be discussed in greater
detail in the next meeting.

Sesién de la tarde - 26 de septiembré

Dr. Echandi: el Dr. Mario Gutiérrez G. ha salido a encontrar al
Sefior José Figueres y yo voy a tomar la mesa mientras llega. El .
primer trabajo de esta tarde es '"Cual es la Cituacién en Centroa-
mérica en relacién a cultivos alimenticios, productos alimenticios

y forrajes', que serd presentado por el Lic. Mario Ponce,. '




-31-
SEGUNDO TEMA

FUENTES DE ALIMENTOS

Moderador: Dr. M. Gutiérrez

CUAL ES LA SITUACION EN CENTROAMERICA
'RESPECTO A CULTIVOS ALIMENTICIOS,
PRODUCTOS ALIMENTICIOS Y FORRAJES?

Lic., M. Ponce

I have been requested to talk to you about the food crop situation
in Central Amefica. This is quite a wide topic and I have pre-
ferred to shorten it by refering only to those products that are
most important in the diet and livelihood of the Central American
people. The study by Lic. Ramirez on the minimum requirements
for a balanced and proper diet in Central America and Panama
makes reference to sixteen essential components: eggs, milk,
meat, vegetables, fruits, bananas, roots and tubers, sugars and
fats. I shall concentrate on the three main basic commodities in
Central America, corn, rice and beans.

These three products, which we shall call the basic commodities
(granos bdsicos) are the most important ones on two accounts,
First, they are the main income source of small farmers in
Central America and second, they constitute the main source of
food for the population. It is estimated that 45% of the total area
is under cultivation (two million hectares are dedicated to these
three productsh This total area is distributed among 700, 000
farms, comprising 85% of the total agricultural units in Central
America. Assuming that there is one family per unit, we can
conclude that four million people depend on the production of
these commodities for their livelihood.

These basic commodities represent 13% of the gross product of
the agricultural sector in Central America. On the demand ‘side,
as said before, beans, rice and especially corn are of greatest
importance in the Central American diet. Corn and sorghum

are the most important components of feedstuffs. More recently,
corn is becoming a mayor industrial raw material. However,
the relative importance of these cereals varies among the Central
American countries., For instance, in Guatemala, El Salvador
and Honduras, corn and beans are relatively more important,
while in Nicaragua and Costa Rica rice consumption takes pre-
eminence.
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As I said before, there are 700, 000 agricultural units that produce -
rice, corn and beans. If we take into account that there are about
950, 000 agricultural units in Central America and that of these,
some 730, 000 units are farms which range from less than one
hectare to seven hectares, we can conclude that most of the pro-
duction of these crops comes from very small farms. These
small units are the result of deficiencies in the structure of land
tenure and are a limiting factor to increased production. One
contributing factor to this problem is that in many ‘cases crops are
not adapted to ecological characteristics but simply to the availa-
bility of land regardless of topography and soil quality, These
factors place physical and economic limitations on the farmer's
capacity to produce, which, in turn, makes credit inaccessible

to the small farmer. In fact, when we look at the statistics on
credit gzanted by financial institutions to agriculture in Central
America, we find that only a very small amount of the total credit
available is destined for grain production. Lack of knowledge and
insufficient repayment capacity tend to make credit less accesible
to the small farmer.. '

There are other limiting factors that apply to the general agri-
cultural situation in Central America and that also have an un-
favorable influence on the production of basic commodities. ‘
There is not enough agricultural research on a wide basis, and
above all, there is a lack of practical application of research
findings. Then, there are the poor living conditions of the farmers
and their.lack of education. There are also institutional diffi-
culties that tend to limit agricultural production in general: lack
of coordination among the institutions that are in charge of agri-
cultural development, the unavailability of the results of agri-
cultural research to the small farmer, limited production of
varieties of improved seeds that are at the same time inexpensive

and accessible to the farmer. The availability of credit makes it

imposgible to take advantage of the results of research and of
technological innovations, ~“As for the marketing aspects of these

commodities, there have been studies that show that only about
45% of the corn, 50% of the beans, and 72% of the rice, are

channeled through the marketing system. As in the case of pro-
duction, the marketing structure of basic commodities shows only
a rudimentary degree of evolution. The produce is subjected to
considerable loss due to deficiencies in storage and cbnpervation.
There are also deficiencies in transportation and market infor-
mation. It has not yet been possible to eliminate the wide price
fluctuations throughout the production cycle. That means very
low prices during harvest time and high prices in the months of
scarcity. There are also cyclical fluctuations over the years.
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In times,of abundance prices go down. This discourages production
which causes pr1ces to go up resultmg in a production cycle that-is

" not conducwe either to an efficient plannmg of production nar to-an
adequate dxstrlbutton of the ava11able supplies.

There are also external factors that contrlbute to worsenmg the -
grain situation in the region.. There is the sharp increase in popu-
lation, Central Amenca has the hlghest population growth rates in
the world, about. 3.5% per year. During the last twelve to fifteen
years there has been a great concentration of populatmn in urban
centers. This requires a better marketing systems and a greater
effort on the part of. farmers to increase production to supply the
needs of the rural peOple and of urban families, The present
anachronic systems of production and marketing do not satisfacto-
rily cover the needs of the population and the requirements of the
developing countnes. As a result, lately there has been a scarcity
of basic grains, esPecmlly rice and beans. This tends to show
itself through higher prices, increased imports from third countries
and also in a decreased grain availahility.per:capita.

In add1t1on to the above, there are the problems derived from the
creation of the Common Market in Central America. The Cornmon
Market presents problems for the production and marketing of
basic commodltles that require a different selution from the tra-
ditional one, in which the most important thing was the internal
supply of the countries. Countries must know produce for a
regional market. Due to the c1rcumstances I have pointed out, the
rationalization and increasc of basic commodities' production and
the improvement of the marketing system have been given in-
creasing attention in the agricultural development plans of the
Central tAmerican' Countries. :

Plans to increase production, improved marketing and schemes,
for price stabilization, also exist at a regional level.

The current .situation for each of the_basic.,crops. is ag_,follows: '

N ,,Corn

It 18 estlmated that in l965 there was, 12 rmlhon hectares under
cultivation. The plana for 1969 contemplate the planting of 1. 575, 000
hectares'; That is a 4% mcrease. The estimated production for 1965
was 1. 437, 000 tons and for 1969 it is estmmated that production
shoulld increase to around 1. 900, 000 tons.. .Most of the increase in
production is expected to come through increased:yields; it is .
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expected that there should be a yield increase of 26% relative to
1965 figures which show an average yield of 954 Kgs. per hectare.
In accordance with the projections this should be brought up to
1,200 Kgs. per hectare by 1969. Higher yields is supposed to come
through increased application of technology. It is intended to apply
improved technology to 320, 000 hectares in 1969. In 1965 there
were only about 50, 000 hectares cultivated with modern methods
of production. The major corn producers are Guatemala and
Honduras, followed by El Salvador, Nicaragua and Costa Rica in
order of importance. All countries consider in their plans some
increases in the area under cultivation, except Nicaragua where
an increase in yields is expected to be accompanied by a decrease
in the area planted.

I have made a comparison of grain production with balanced diet
requirements prepared by Lic. Ramirez from INCAP. There
appears to be important results that should be taken into account
for corn production plans. In 1965 there was a production of

1. 437, 000 tons and in accordance with the estimates of Lic.
Ramirez, in that year the minimum requirements for a balanced
diet called for only 730, 000 tons of corn. Supposing that this
dietary requirements have been achieved, there would have been
in that year an excess production of 717,000 tons of corn, If the
projections for 1969 in production and diet requirements were
fulfilled, there would be an excess production of more than a

1. 000, 000 tons of corn. Of course, production figures refer to
gross output while purchases figures refer only to human con-
sumption, We must also take into account that this comparison
is being made with hypothetical figures based on what should be
an adecuate diet for the population. What actually happens in
reality is that people are consuming more corn. That is, they
are depending more on corn to fulfill their dietary needs.

On the other hand, the production estimates given do not take into
account crop losses, which are considerable. But even if crop
losses together with the corn that goes into feedstuffs were taken
into consideration, there would still be an excess of production
over consumption. For instance, in 1962 estimates of crop losses
were 83,000 tons and about 38, 000 tons were used for animal feeds,
So, even if we deduct these 135, 000 tons from the 1965 production
figures, we would still have over 600, 000 tons of corn for which
we have to find some use on the assumption that an adecuate
‘balanced diet was consumed. There is the possibility of éxports,
but corn is a high-cost product in Central America and we could
hardly expect to export this product outside of the area under
favorable conditions in view of its low price in the world market.
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The above considerations give us important indications as to the
need to rationalize corn production in order to balance supplies
with internal demand for human, animal and industrial consumption,

This year we might have to confront a situation of over-production;
a large crop is expected and as a result, prices have decreased
and might cause a downward trend in cyclical production. If prices
continue to go down farmers will be discouraged and they will
abandon ‘corn production the following years and we will have again
‘the production cycle which has already been mentioned.

Beans

With beans the situation is different., Apparently bean production
has many problems in Central America and supply has not been
able to keep-up with demand. Adecuate measures for disease and
pest control which are the main reasons for the decrease in pro-
duction have not yet been developed. Although there has been an
increase in the area cultivated, there has not been a corresponding
increase in production. As a result, bean prices have been quite
high during the last five years and can be considered out of reach
for most consumers, This may be one reason why there is a
large consumption of corn as a substitute for beans in the tra-
ditional diet in the region. Although production goals have been
set up by all the countries in Central America, there are no
specific measures as to how to achieve these goals.

The Inter-American Institute of Agricultural Sciences has under-
taken an interesting research program with the objective of de-

~ veloping new varieties that are resistant to diseases and that are
adaptable to the different regions of the Central American area.
The work is being conducted jointly with the Central American
Cooperative Program for the Improvement of Food Crops. How-
ever, these projects are at an initial stage and findings are not
available to countries with plans to increase production on a short
term period.

Projections for bean production are as follows: in 1965 there were
about 310, 000 hectares of land under cultivation and the expected
goal is to reach 377,000 hectares by 1969, Emphasis has been
placed on greater yields as well. It is hoped that modern tech-
nology can be applied to-40% of the area in beans; that would mean
around 152, 000 hectares in 1969, The average 1965 yield of 518
Kgs. per hectare is expected to be raised to 758 Kgs. in 1969.

N
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When we compare production figures with the estimates for adecuate
diet requirements, we find a deficit of 117, 000 tons in 1965, If pro-
duction projections and diet requirements were fulfilled by 1969,
the deficit should be reduced to 14, 700 tons. The larger production
needs are in Guatemala which showeda 66, 000 tons deficit in 1965;
next it is El Salvador with a deficit of 43, 000 tons and Costa Rica
‘with 12, 000 tons., Honduras and Nicaragua are self-sufficient, If
production goals and minimum diet requirements are fulfilled,
bean deficit by 1969 would amount to 15, 000 tons, However, I have
some doubts as to the possibility of achieving the desired goals;
inasmuch as there are no specific projects in operation in any of
the countries of Central America.

Rice

Rice is perhaps the basic crop that has made greater use of
technological innovations in Central America. . In spite of this,.

we have not yet been able to solve the problem of internal supply

in a satisfactorily manner. A study made by FAO shows that

rice production increased from 128, 000 tons in 1951-1953 to 129, 000
. tons in 1960-1962, That is only a 1% increased over a ten year
period. Over the same period, there has been a 32% increase in
population, This gives us an idea of the decrease of rice supplies
per capita over the same period.

In 1951-1953 we had a positive balance in our rice exports but
from 1960 on there has been a continued deterioration of the in-
ternal rice supply causing a reversal of the international trade
flow and yearly increases in rice imports of Central America.
Nine thousand tons were imported in 1961; 11, 000 tons in 1964 and
16, 000 tons in 1965. The rice situation for 1965 and projection
for 1969 are as follows: " ' ’

In 1965 there was an estimated 115, 200 hectares under cultivation
with an estimated production of 112, 800 tons of milled rice.
Average yields were 1,500 Kg. per hectare of patty rice. Pro-
jections for 1969 contemplate the planting of 145, 400 hectares and
a production of 182, 700 tons of milled rice. Yields are to increase
to 2,000 Kgs. per hectare. That is a 30% increase over the 1965
average, Comparison of production figures relative to the esti-
mated needs for a balanced diet shows a deficit in 1965 of 92, 000
tons. If the production goals and the minimum requirements of
a balanced diet were accomplished by 1969, there would still be

a deficit of 50,000 tons. As I said before, there are no specific
projects in operation which would help to achieve the projected
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increases in production. However, all the countries have programs
that are contributing to this end, such as the seed projects of the
Cooperative Programs for Improvement of Food Crops and the
fertilizer programs of the Freedom from Hunger Campaign.,

With regards to marketing, there is evidence of wide marketing
margins due to imperfections in the system. In some cases
farmers receive only 50% of the final consumer price, This pe'_r—
centage may not be too much in those countries where the product
is subjected to transformation or to a better presentation to im-
prove its appeal to consumers; but I refer to a situation where
the product is retailed in the same form as it comes from the farm,
Under these circumstances a 50% marketing margin is high, It is
important to mention that all the countries have in operation price
stabilization programs for basic grains, they also have storage
centers. However, there is still much to be done to improve the
efficiency and scope of operations of these programs,

There is a nced-for additional storage space and greater financial
assistance for the operations of such programs, It can be said
that at present, corn is the only product for which there is a price
stabilization program in all the countries, All countries guarantee
a minimum price to the farmer. Three countries guarantee prices
to consumers. However, all countries have shown interest in im-
proving the marketing situation and their price stabilization activi-
ties for the basic commodities. S'tudie»s and projects to enlarge
storage facilities and to improve the operations of the price. stabi-
lization programs are under way. There is also interest to develop
and improve market information reports,

The economic integration movement started in 1950 by the Central
American countries has created a possibility to develop regional
projects for incrementing production and improving the marketing
of agricultural products. This adds a new dimension to the supply
and demand of grain since it is no longer possible to think in terms
of individual countries but on a region as a whole.

On account of the Common Market somc projects of regional scope
have been prepared., The Central American Joint Planning Mission
has prepared a plan for grain production based on the following
objectives: to attain regional self-sufficiency of basic commodities;
to improve the diet of the population; to increase the level of income
and to achieve production specialization by zones within the region.
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The plan aims at increase supplies of basic commodities through
greater yields to be achieved by the application of modern tech-'
nology. The program is aimed at those farmers with sufficient
ability and physical resources to adopt technological improvements
and increase their productivity over a short time period.

There are also other projects aimed at increasing productivity in
the production of basic commodities. An improved seed production
program with the following objectives is currently under consider-
ation by the Ministers of Agriculture: Strenghtening of research;
organize the production of improved seeds; and to promote and
coordxna.te its distribution,

The dlstnbutwn of improved seed will be carried out under the
super\nsmn of official national 1nst1tut10ns as well as authorized
private associations, The program w111 give assistance to the
national institutes interested in seed production and will prepare:
personnel through direct training and scholarships. Arrangements
are being made with the Escuela Agricola Panamericana in
Honduras to establish a regional germplasm bank,

Another possibility currently being explored is the extension for

an additional five year period of the fertilizer program, Such
extension may be financed by the United Nations Special Fund and
direct contributions by Central American governments. The ob-
jective will be to encourage the'use of fertilizers on food crops;
the utilization of proper formulas and methods of application; and
to improve fertilizer distribution through cooperatives and farmers
associations.
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' DISCUSION'

Ing. Berrfos: I would like Just to make a few comments on a. pa.r- ,
ticular remark made by Licen 1ado Ponce. It refers to the presept
year abundance of corn, and he sa1d that maybe that would not justify
the formulatlon of the program. I think that the. need of specxﬁc '
pro;ects subsists and is very present part1cularly to prevent or to
check ups and downs of corn productwn as customarily happens when
a favorable year such as the present year gives a good crop ahd no.
provrslons have been ‘made to. foresee measures to face the r next
year's customary shortage of corn, . .
Ing. Aguirre: I would like to make a comment concerning the ex-
pected overproduction of corn as it is contemplated for the year 1969.
supposing that the Central American population will go from their
_present diet to a more balanced one. It seems to me that there are
"areas which haven't been develaoped within the live stock mdustry .
because of the lack of suff1c1ent amount of a baslc grain like corn,
Partxcularly, swine production in the Central Amencan area has
been in a sort of a defﬁctency state for years and perhaps the number
one limitation for the commercml production of swine in Central,
America still 1s the unavaﬂab1hty of mexpensive carbohydrate L
sources. : :
If as expected the yields of corn wzthm the Central Arnertcan area
were to mcrease toa su.ff1c1ent level as to prov1de an overproduction
over and above of human consumptmn, there is a tremendous po-,
tential for the ut1hzatlon ‘of corn in the development of a sound swine
‘ industry that will deﬁmtely have a local market. There is a large...
demand in Central America for swine products and there is also a
possibxhty of these for becormng of export commodities. -

"Dr. Shaw: Licenciado Ponce, I Just want to ask a question. D1d I »
‘understand that you said that the income from the three crops you
mentioned was the majority of the farm income in Central Amenca?
AE1 L:c, Ponce respondié negativamente), Does it exceed the income
. 'derxved from coffee? sugar? cotton? P
" 'Dr. Echandi: T Just want to comment about some of the thmgs tha.t
Licerciado Ponce said. You indicated that there are no programs
in Central America that are supposed to carry on or design.to in-
crease’ bean productlon. I don't know if I understood you €oftectly
or, not. “1 thmk that there are quxte a few and I thk that we feel

i5 4D
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very optimistic about some of the ones in progress now. One other
thing that Lic. Ponce said, that worries me, is the significance of
the free interchange of grains in Central America; we know defini-
tely that countries as Honduras and Nicaragua have ecological areas
that are quite suitable to produce beans, and of course this might
cause some trouble in mcreasmg production of the other countries.
I don't know if some provision has been made in that respect or
studles have been directed towards this very important aspect.

'Dr. Pinchinat: Seems to me that Licenciado Ponce said that is not
an urgent need to increase soil fertility now, but to increase soil
availability. Well, that would sound like advocating extensive agri-
culture instead of intensive agriculture.

Dr, Jalil: I have a question for Licenciado Ponce. If I underst:nd
- corréctly, he said that the 1965 yield of bean was 519 kilogram per
hectare and that the projection targets for 1969 envisage a yield of
780 kgs. per hectare. What basis did you use to work out this target
1f as you said that the region dodt ‘have any program in mind for
are some projects proposal which are still 1n}pre11m1nary stage,
One that you have in mind is the seed production project to be as-
sisted under the UN Special Fund, as well as a large program of
fertilizer in the area. Also the germplasm bank of food crops that
will be e stablished and that has been properly launched by Dr. M.
Gutiérrez will contribute eventually to increase yield of beans. But,
my question is: These programs are still on preliminary stage and
you cannot probably depend on them to prepare or to reach some
targets for increasing bean"yield and therefore must be in some way
or another, an existing program on which you can bage this increasing
production, I like to know it.

Dr. Berrfos: The program takes into account improvement of yields
through improvement of technology. That is to say, the use of better
seed, fertilizers, insecticides, and so on, in part of the total acreage
that could be managed by the extension services and of credlt pro-
grams of the national governments, while the rest of the acreage '.! .
should be' managed by the traditional agriculture methods. Therefore,
there are targets on the improvement of yield for the part of the
acreage that will improve the average yield of the total. As I unders-
tand your question was referred to how we expect to raise the yield.

Lic. Ramfrez: On the basis of present organization I quite agree
with Licenciado Ponce regarding the lack of ability to implement a
regional program, It has been emphasized that cycles prevail in the
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pricéa of .agricultural products. You might be familiar with whatis
called the '"cobweb theorem!' which takes into account the inability
of agricultural production to adjust to agricultural demand. One
year high prices induce the agriculturist to produce grains. Abun-
dant production push down. The agriculturist then raises pigs to use
the excess production of grains. ‘Next year there is abundance of -
pigs and their prices go down and then it is more economical to sell
the corn than feeding it to the pigs. That brings up the prices of
grains again and another cycle starts, As long as the governments
do not carry out subsidizing programs to guarantee prices for the
.producers, we will encounter the agricultural cycles and production
will vary from year to year. In a market oriented,economy pro- .
duction responds to the demands of the market. The governments
should provide the infrastructure related to better communications:
and transportation plus better marketing which include storage and
guarantee prices if we want to increase food supply to the level of
national needs.

Dr, Shaw: I am very much interested in the distribution of agricul-
ture production between food crops and export crops. As I understaod
-the answer to my last question: 13% of the agriculture production is
in food crops. Is that right? Is this then a changing figure over the
years, in other words, has this become a larger percentage or has

it remained constant or was it a smaller amount? . In other words,
there has been an increase in the export. Has this been because
government have encouraged the export of crops; in your dpirdon? .Has
these been more efficient methods in production of export crops than

in food productnon. Is it because in effect, export crops are more
profitable? :

" Dr. Bates: We have mentioned and discussed the problems associated
with agriculture production and some of the solutions. One of the
problems we have mentioned and I'd be curious to see what you.would
put forth in solutions refers to the land tenure problem, which of
course is world-wide. One has these very small areas, the trend of
course ig for these areas to get smaller and less efficient. How does
one rationalize this type of social structure with what we know and
recognize as the trend agrtculture should take? - iy f

Dr. Ponce: 1 hke to answer all of your questions» later.
Dr. Gutiérrez: The majér problem is that varieties developed for

the temperate zone cannot be used under tropical conditions. The
gene has to be transferred to adapted varieties and this takes time




and work., It is not possible to use seed produced in the U, S, A, to
raise a crop under the growing conditions that prevail in Central
America.’

The Rockefeller Foundation, through the Central American Food Crop
Improvement Program has been promoting the mcorporatmn of opaque
endésperm 2 into some of the locally adapted varieties. This work
was started this year.

Dr. Bréssani: Of course, what Dr. Gutiérrez said is true but I have
received from Colombia a line of corn with the opaque 2 gene that 'is
adapted to Guatemala, This corn is being grown at the INCAP. Some
people have been moving along this line faster than others.

Dr, Gutiérrez: I might add one last comment. Opaque endosperm 2
expresses itself very well in flint but visual classification of this gene
is more difficult in dent varieties and very difficult, 1f not 1mpossxble,
in varieties with floury endosperm.

Dr. Ponce: I'd like to answer your comments and the questions that
have been asked. Ingeniero Berrios said that he disagrees with such
statement that in view of the abundance of corn this year there should
not be prepared programs for further corn production.- Actually, I
did not say that there should not be prepared corn production pro-
grams, I said that the fa .t that there was going to be an abundance
of corn this yeat might precipitate a production cycle that will have
an unfavorable effect on farmers decisions to plant on the following
year, so that event though there are programs under consideration,
the above circumstances might limit the fulfillment of production
goals, I think that we should plan corn production in accordance with
human, animal and industrial needs. We should plan our corn storage,
8o that we can handle situations like we have this year., I agree with
him that what is how happening might be considered an abnormal

' situation in the production of corn., But if we had enough storage
space, we could very well guarantee support prices to farmers this
year and would have more time to balance supply and demand. At
the same time, we should be planning on how to use our excess
production of corn. This is basically Ingemero Agv.urre's comments
indicating the wide possibility of using corn for other uses other than
human consumption. I agree with him but we must also take into
consideration that use of corn for livestock and swine production
depends on the price relationship of meat and corn. If prlces of
corti'are high like they usually tend to be, we can hardly use-it’ for
swine and livéstock production. Also in order to make better use of
corn for the production of swine and livestock, we must undertake
programs to improve breeds and yield of livestock of these animals.
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With the stock we have at present we could very well considered our
corn.-waisted. [Feeding corn to low quality animals that can transform
it into high meat yields is a costly proposition. On the other hand, it
is not possible.to increase tremendously the animal consumption of
corn. from one year:to the next., In accordance with the figures I have
read by 1969 there could be an excess production of over a million
tons of corn, if:the balanced diet projected by Lic. Ramirez was
achieved and if productions figures were also reached, It is esti-
mated that this year animal consumption of corn would be in the order
. of 58,000 tons, we can see the tremendous: effort it would require

to divert to animal feeds all the excess production, We must also
take into account the possibility of producing cheaper animal feeds;
the agronomists here can verify or refute me, but I think that it is
cheaper to produce sorghum than corn for animal feeds. So I wonder
to what extent is it wise to go on increasing corn production, that is,
to what extent could we justify, from an economic point of view, an’
increase in corn for animal feed? ~We can divert our efforts to
production of other grains for the same purpose at a lower cost and
at the lower availability for animal feeds. I say that we must take

. into consideration thege factors in.our plans for corn production. I
am not proposing that we stop plansing for increasing corn produc-
tion, the point is to prepare those plans in accordance with animals
and industrial needs. I feel we should pay more attention to beans
and rice, there is a tremendous shortage of both of them., As to

Dr. Echandi's remark that there are programs to incréase bean
production, I meant.to say that there are no specific programs for
production. You will recall that I did mention that the Training and .
Research Center in Turrialba, from the Inter-American Institute of
Agricultural Sciences, is carrying out a program to produce better
varieties of bean seeds that is adaptable to the ecology of Central
America. Again, I repeat, there are fertilizer projects, seed pro-
duction project, but no specific projects for the increase of corn,'
beans and rice production. On this respect I feel that these should
prepared what I call integral projects that should take into consider-
ation research, seed, credits, use of fertilizers, and marketing.

In this case if we plan to produce some seed we should also plan for
more storage space, credit to the farmiers and price guarantee,
Otherwise we find ourselves in a situation where we have the seed
but the farmers cannot use it because there is no credit availabte:

if they produce more as is happening with corn, They find there is
not enough storage space and consequently, no price guarantee.

As to the comment that was made. of the possibility of selling.corn

in the world market, prices.of corn in the international market are
low and it is doubtful whether under these circumstances it would be
profitable to foment the production of corn for export.
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We just can not compete with the United States, Argentina, or South
Africa in the production of corn for the world market. Dr. Pinchinat
I do not know whether I quite understood your comment. Increase of
production contemplated for 1969 is based more on greater yields than
on greater areas of cultivation, I fear that this is a right approach,
because we can increase yields just by applying little technological
innovations even under the deficient structure of the land tenure in
Central America.

I suppose that is the reason why the countries emphasize the obtainance
of higher yields through technological innovations rather than through
greater areas of cultivation. As to Dr. Pearsons' question about
protein content of corn, I can only say that most of the corn that is
produced in Central America is white corn. If we are thinking in terms
of using the corn for animal feed or oil production, perhaps we should
direct our efforts more to yellow corn which I believe has a higher
protein vitamin content and is better suited for animal feed. As for
human consumption, yellow corn presents processing problems that
make people prefer white corn. I think that white corn is a softer
grain and that makes it easier for the people:to prepare our tortillas,
I imagine that is a reason for their preference of this kind of grain,
even though from a nutritional point of view yellow is better than white
corn, R ' ~

I agree with Dr. Bressani on the need of more coordination between
the different organizations that work with research, production and
use of agricultural products, Dr. Shaw made a question regarding

the cycle of demand and supply of grains - corn., - -

» .

Well, I would say that we tend either to stock or planting. For -:
instance, let's say in the case of corn this.year, Prices will vary.,

It seems that if this year the corn price goes down, the farmers
simply stop planting corn. On the whole, we cannot expect a response
of the market on the total number of farmers because we always have
corn production even if the prices come very low., There still will be
corn production,

Dr. Bates' problem of land tenure is one of the most tremendous
problems in Central American agriculture. We realize that we should
do some changes in land tenure. But land tenure is not only an econo-
mical problem, it is a political problem and we certainly can not
expect overnight changes.  Redistribution of land or some kind of
structural solution to the land tenure problem is definitely the basis -
for most of our agricultural problems.in Central America.’
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NECESIDAD DE PRODUCTOS ALIMENTICIOS EN LA REGION

i

Lic. M. A, Ramfirez

My talk is called "The need of Food Products in the Region', Our
starting pcint is what Dr. Pearson told us this morning, that is, the
elements that the basic diet should provide for the whole population,
With the fact in mind that food has to cover three portioné, as Dr,
Pearson said: calories, proteins and other essential nutrients. INCAP
has studied the food habits of the region and has developed a list of
products which would gurantee the intake of those basic elements in the
required amounts to provide the average caloric intake according to
average activities, average temperature and average body weight.
Having those things in mind, we proceed to study the composition of

the population according to ages and sexes. Taking the adult male as
reference, INCAP in cooperation with ICNND, has developed the differ-
ent requirements for each age of the population, Therefore, we followed
the system of ranking the population in order to get some average re-
quirement according to the ages distribution most common in statistical
information, You will see that the statistical information for each one
of the countries is grouped from 0 to 4 years, 5 to 9 and so on. The
range is of five year . So we arranged the requirements in regards

to nutritional needs of the population according to the information availa-
ble, o

A balance of elements is required in order to avoid waste and therefore,
total absortion, The law of proportions is valid for consumption of
proteins since utilization is determined by the least available amount,
The need for food is recurrent and proper nutrition should at all times
guarantee total absortion of elements, especially when food resources
are scarce, Regarding the income structure of the population of Central
America, we know that the average family income that would guarantee
proper minimum food, dwelling, clothing, and fuel needs should amount
to about $2, 500 yearly., Earning such income the family would not have
anything left for saying. ’

By inspection of the income structure of the population, we see that
between 80% and 90% of the average family income is below that figure,
An adequate daily food intake for the average family would require $2
daily or $730 yearly, From 40% to 50% of the family income is below
$750 and hence is just enough to guarantee only food consumption,

Since food is the basic need, agriculture should first provide food for
the population and then produce raw materials for industry. Thus the
dilemma is solved by stating that nutrition and nutritional education are
the most basic needs and the first to take into consideration in any
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development program, We have an interaction between economic and
social factors in the food habits of the population. In our paper we have
taken the basic list of foods developed by INCAP covering 16 products
that would provide a wholesome diet, Every article is related to the
rest of them in the sense that each product is complemented by the other
products of-the list, This is a theoretical standard in order to have a
level of requirements in the food demand to compare with food availa-
bility or food supply. The method followed to calculate minimum needs
is to take each product assigning each group of ages by sex their share
of consumption. Thus the demand of the male and female population is
established for every item of the list. This is daily demand., Multi-
plying by 365 we arrive at the requirements for a given year, which in
the paper presented corresponds to 1964, We get then the projections
of what the populations will need every following year multiplying by
the annual growth rate of the corresponding country,

We have to remember that pOpulatton grows at fast rates in Central
America and that such rates are going to be even larger than they are
shown in these calculations. Nevertheless, we have applied the present
growth rates for each one of the countries in order to get the re-
quirements for each product of the list, This is only the point of refer-
ence to establish the availability of foods in regard to minimum ade--
quate demand. That brings us to the relation between population and
nutrition. If we examine the growth of agriculture and livestock in
relation to the other sectors of gross national production, we notice
that the situation has not changed within the last twenty five years.
Agriculture and livestock occupy now almost the same relative position
"0f 1950, Industry has not shown any relative increase either.

The food industry is the most important since it occupies more labor
and capital than the other industries, This is one of the signs of under-
developed economies: dedication of most of their resources to the pro-
ducing of food for the population,

If we compare the supply situation for each one of the countries in
Central America, starting with Costa Rica, we find that her production
of milk, meat, bananas, corn, rice, and sugar is almos sufficient for
minimum national needs. There is a deficiency in the production of
eggs, vegetables, fruits, roots and tuberous plants, wheat and edible
oils, Vegetable oils are showing recently remarkable increases.

El Salvador shews self sufficiency in the production of milk, corn, and
sugar. And deficiency in the production of eggs, meat, beans, vege-
tables, bananas, fruits, wheat, rice and oils,
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Guatemala is self sufficient only in the production of banana 5 corn,

and sugar, and it is deficient in the production of meat, eggs, milk,
beans, vegetables, fruits, roots, wheat, rice, and oils, Nevertheless,
Guatemala exports vegetables and fruit to the other countries of Central
America, mainly El Salvador and Honduras. Which goes to show that
even a food as perishable as vegetables responds to prices, Fruit
markets have also developed and fru1t is flowing to the urban centers

of the common market.

Honduras, like Guatemala, shows self sufficiency only in the production
of bananas, corn, and sugar. It is also deficient in all the other
products of the list, N

Nicaragua enjoys a better position than the last countries and is 's'ellf
sufficient in the production of milk, .beans, bananas, corn, ri_c:,e',' sugar,
and edible oils. There is deficiency in the production of eggs, meat,
vegetables, fruit, roots, and wheat. '

Panama has sufficiency in the productmn of vegetables, fruits, bananas,
roots, corn, rice, and sugar. There is defficiency in the productmn of
milk, eggs, meat, beans, vegetables, wheat, and oil,

From this bird!s eye view we draw a compAdgite'picture of Central
America and Panama as a whole, of self sufficiency only in the pro-
duction of bananas, corn, rice, and sugar. By projecting the present
situation into the future we arrive at the dismal conclusion that the gap
between demand and supply will be wider rather than shorter. Of
course, action might be taken and the governments might tackle the
task of providing opportunities for the population thus enabling them

to effectively demand the goods necessary for their wellbeing.. . That
will necessitate modifications in the social and economic structure
such as agrarian reform and proper utilization of all available lands,

The conditions are now worse than in 1950 because the agricultural and
livestock sector have grown at a rate of 2%, whereas population has
increased at a rate of 3, 1% between the two censuses, The growth of
population has brought down the availability of foods. The Malthusian
bogey of a worsening condition threaten the population if a deliberate
"effort is not exerted to follow the example of the more developed nations
that have coped with the problem by increasing productivity and sub-
sidizing agricultural programs together with better marketing. The
bogey of the population's law shows mainly in the rural areas, where
the lack of development of agnculture has not provided opportunities
to the able population looking for work, There exists large disparity
between rural and urban incomes that calls for government action to
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enable the rural worker to participate in the consumption of urban
goods. During the last fifteen years, the situation has been rather
static. ' o

We see that production has followed deﬁmte paths for each one of the
products. Milk and beef have grown at very slow rates, increasing at
a rather decreasmg rate. This is the reason for the national planning
boards to design means for a push that would raise supply for the next
decade.

Nlcaragug in the first place and Costa Rica in the second place have
shown that the growth rate of the livestock population can be accel-
erated. Allow me to refer here to the items pertaining to eggs and
poultry. Guatemala have shown dramatic results applying scientific
methods to the productmti of eggs and poultry. At present, .it is sat-
" isfying the urban needa and exportmg surpluses to th}e other countries
of Central America. ~ o
Nevertheless the prlce has been declining due to the increase of supply
' and a contraction of egg andpoulry production appears ommously in
“the horizon. In ordeT to stimulate maintenance of growing rates it is
absolutely indispénsable that price is stabilized at levels above the
turnover point. Only on this condition the industry will produce enough
to satisfy the needs of the urban and rural population. The rural nopu-
lation regard eggs as a cash getting nroduct and sell rather than con-
sume them, Contrary to urban production the growth rate of poultry
and eggs in the rural sector is static, around 2% annually. - We don't
envisage any acceleratlon unless a purposeful plan is executed to that
effect.

In considering the animal foodstuffs we conclude that deflc;ency will
continue by substantial amounts. through 1980. The deficits will be in
the order of 15% for milk, 53% for eggs, and 50% for meat. In view

of this situation it is clear that eggs and poultry would contribute largely
to fill the gap due to 1ts cheaper in stallatlons and faster cyclical biologi-
cal growth. ‘

The cereals, roots, vegetables, and fruits, will grow at a constantly
progressive rate that would shortén the gap between supply and demand.
Sugar and oils will be maintained at the same rate of growtﬁ and proba.
bly the increase will come from increasing product1v1ty of mdustry. In
general the supply of basic foods will .continue to grow at'a steady low
rates and' consequently present conditions will become worse in view of
the fact that populanon will grow at progresswely mcreasmg rates, un-
less a defmlte action is taken to’ increase productivity and mod1fy the
social and economic structure by means of agrarian reform, intense



-51-

exploitation of available land, providing of the proper infraestructure
and also applying price subsidies and better marketing.

If no public or private action is taken, the situation during the past 15.
years forecast the future years as a period of increasing famine. One
last comment: the idea of relative advantage that has oriented some
Central American countries to produce articles such as cotton, coffee,
bananas, and cattle for the purpose of gaining foreign currency from
exports should now be revised in view of the price trends prevailing in
traditional exporting countries. If such.trends continue upward gains
of forelgn currency will be wiped out by food expendltures in forelgn
countries. v

Th,ank'-.yo_u.‘ ..

DISCUSION

Gutiérrez: We w1ll have a ten minute dlscussmn of the paper presented
by Lic. Ramirez. We will change our program a little. The next
speaker won't talk today, but tomorrow morning. And then we'll hear
Mr. Figueres. So we are open for discussion.

Dr. Chichester : I wonder if we must take the basic assumption that
nothing will change in particular, technology will not change some of
these considerations, We discussed the poultry industry in Guatema-
la, which I had commented on, That the pultry industry is facing the
problem of over productwn because it only supplies the urban areas..
How much can technology influence a better distribution of th:s kmd of
crop? And I think perhaps, maybe, we are taking a defeatlst attltude
in assuming that the trends for the last fifteen years will prevaﬂ for,
the next fifteen. I question one other thmg that I wonder whether we
should worry in any partlcular country, about products and I notice
here that every country is defficient in wheat productlon. I wonder if
we should really worry about the fact that the countries here are
deficient in wheat production, Climatically they are not very well
adapted to it. Should we be more selective, or should the groups be
more selective in ‘general in what kind of products to be produced.?

If (and I am only using wheat, I am not quite sure what acreages are
available to wheat), but whether or not a study shouldn't be made as
to what products the country is best suitable for and the emphasis
placed on these products, and so if one has to go into the foreign
market to buy the products the population would like, that it cannot
produce, 1 see nothing really wrong with this, I think that in many
cases there is an effort to make a particular country or region self-
sufficient in all the vital products and this is a basic mistake,
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(Change of speaker)

ecsessesssto call the attention on the way this basic diet was estimated.
We were forced to include some wheat although ideally we would not
like to, because we know wheat is not an essential item in a diet, It
.could be replaced by any other cereal. The fact is that the population
is consuming wheat, they like wheat, and we will nat prevent them to
eat wheat., They have dmanded and we have included the minimum
amount that could be included, taking into consideration food habits,
The same goes through for mcct of the other items of the list. And
you will notice that if you will look on page 12 how this basic list of
foods was elaborated for each country, that there are significant
variations on the amount of the different items among the countries.
You will take milk, for instance, we estimated that some countries
need as low as 250 grams per capita per day. That is the case of El
Salvador and Guatemala, in contrast to Nicaragua with 400, There
are no significant biological differences between the Guatemalans and
the Nicaraguans. It is just that the ayailability is greater in Nicara-
gua and we can afford a greater consumption in Nicaragua, and’a
lower consumptton, that still will be adequate, the minimum adequate
to satisfy a balanced diet. We were down in Behce and we see corn,
for instance, we tcee that we afford a consumption of 228 grams per
person per day in El Salvador, Guatemala and Honduras, because
they are corn eating populations. They are now eating about 500
grams per person per day and not the 228 that we are recommendmg
and we have put only 50 grams for Panama because they are not a .
corn eatmg population. They depend mostly on rice.. So the con-
siderations that were made for estimating this basic list were in the
first place nutritional, that means to satisfy the adequate diet, but
the foods more availablé, less expensive and that will be accepted by
the population. Of course adaptatwns could be made, and some items
that seem to be in excess could x;eplace others that seem to.he in
deficit, but this would imply changes in food hablts, which we know
are not easy to accomplish. So thls is a.theoretical calculation and -
should only be seen for targets m food ava1lab111ty, meaniang by that
either for local production or. 1mports. _ Thatfor food availability,

not necessarily for food productmn. The most economical way has
to be studied by persons that are able to do it. And we must also
remember that we are dealing here also with a very ‘hipothetical :
situation in which we are assummg that all the sections of the popu-. ..
lation are consummg equal amounts of all the foods, which we know
is not true. We know that if we take xmlk, or eggs, fqr instance,
there is a b1gger proportion of the populatmn that is consuming much
more than the average estimate per person made here, and that .
means that a large part of the'pgpplatlon_ha.s no availability to those

N Tt
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particular items., But this is just to show the hmltattons, and, of
- course, . the usefulness of .this type of estimations,

Lic, Ponce: I. wauld hke to po:nt out the deficiency that we have in
our market in production of some prcducts, tv make possible for the
population to make use of the availability of these foods in Central
America. We have the case of milk, in accordance with my figures,
there is enough miik production in Central Anierica to supply the
milk for the minimum adequate diet esiimated by IINCAP. There is
enough milk for those in Central Amev»ica, D2Rut the question is, is
this milk available to the peopiz? The answer is NO., This milk is
not available to the pecple. [Iirst, ihere is the ''statioral production'
that is, we have large amounts of miik at the beginning of winter,
when we say winter e mean the rainy season, this milk cannot be
adequately used or preserved, so some of it is wasted and some of
it is transformed into chzese and other products, which are not as
valuable from the dictetic point of vicw as it would be if it were con:
sumed as pure miilk, Then we havec the consumers centers isolated
from the producticr: centers, so we cannot bring this milk from the
production areas to the consuming areas. We have difficulty in
transportation and difficulty in conservation of milk, and then we have
high prices for milk, that simnly are out of reach of the population,
so we have milk, but actuallr it i a2 luxury product in Central
America, even though we could possibly provide milk at reasonable
prices if we correct sornc of the problems that we are confronting,
specially on the market aspect of milk and also on the conservation,
Taking each country, we have Costa Rica, about only 30% of the
production (Costa Ricn on the contrary has better facilities for milk
distribution in all Central America), in their country about 30% of
the milk is destined to other producic rather than to the consumption.
While Honduras, which has the worst facilities for distribution, has
77% of the milk production which has to be used for other uses rather
than for consumption, simply because we cannot get this milk to the
daily consumer,

Dr., Pinchinat: Mr., Pcnce mentionuzd taot at least for Costa Rica
there is a shortage of beans and corn, On *ae other hand, Mr.
Ramfirez pointed out that there is an excess of these two products in
Costa Rica. I would like to know whether they are using two different
sources of information, and if so which sourcz is closer to reality.

Lic., Ponce: Dr. Pinchinat brougnt up a point that I did not want to
mention, actually, Mr. Ortiz alreadv mentioned that our statistics
in Central America are not very reliable, so it is of no use arguing

who is right and who is wrong. I will speak for my field, but proba-
bly Lic. Ramirez has consulted other sources of information for his
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results, It seems to me that if we take into consideration the last
imports that have taken place in the last few years, we will see that
there is shortage of the former products. Also Mr. Figueres men-
tion that we have years of scarcity and years of plentiness in each
country, o ' e T e

P ey,

Loey
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DOCUMENTO PRESENTADO POR EL LIC, MARCO A, RAMIREZ »*

Instituto de Investigaciones Econémicas y Sociales
Facultad de Ciencias Econémicas
Universidad de San Carlos de Guatemala

DEMANDA MINIMA ADECUADA DE ALIMENTOS BASICOS
PARA CENTROAMERICA Y PANAMA

PROYECCIONES PARA 1965-1974 %

Guatemala, Centroamérica, julio de 1966

INTRODUCCION

El presente trabajo se llev6 a cabo con el propésito de establecer las
cantidades minimas de alimentos bédsicos de que debe 3lisponerse en

el 4rea de Centraamérica y Panam4, para satisfacer las necesidades
nutricionales de la poblacién actual y de la que se estima para el lapso
de los préximos diez afios., En la realizacién de un trabajo de esta na-
turaleza, fue necesario, como primera medida, hacer algunas genera-
lizaciones a partir de cifras promedio nacionales, o de la informacién
més completa accesible en.cuanto a variables como condiciones de vida,
vivienda urbana y rural, h4bitos alimentarios, condiciones climdticas
y otras que en mayor o menor grado influyen sobre los requerimientos
nutricionales o sobre la dieta m4s conveniente para satisfacer esos re-
querimientos. Se considerd que la informacibn y experiencia acumula-
das por el INCAP y los datos que pudo obtenerse de otras fuentes, eran
suficientes para llegar a cifras estimativas que pudiesen ser utilizadas
como {ndices de orientacién en el desarrollo de programas encamina-
dos a la satisfaccifén de esta necesidad de orden primario de las pobla-
ciones del 4rea.

Los datos en cuanto a la poblacién son los notificados en 1964 por cada
una de las oficinas de informacién estadfstica de los seis palses que
integran el Istmo Centroamericano, Asimismo, se dio por sentado que
el crecimiento demogréfico y la composicién de esa poblacién por gru-
pos de edades o por sexo, observados durante la década anterior, ha-
brfan de permanecer ¢stables en el curso de la siguiente década, no
obstante ‘que la tasa de crecimiento tiende a aumentar, '

* Trabajo presentado originalmente en la Primera Reunién Conjunta
de Ministros de Economia y de Agricultura celebrada en Puerto Li-
mén, Costa Rica, del 26 al 30 de octubre de 1965, bajo los auspicios
de la Secretarfa Permanente de Integracisn Econémica de Centroa-
mérica (SIECA).

** Jefe del Servicio de Estudios Econémicos, Divisién de Nutricién
Aplicada del Instituto de Nutricién de Centroamérica y Panam4,
Publicacién INCAP E-365
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Para cada pai’s se hlZO una dxstrlbuclén, por edad y por sexo, de Tos
pobladores, ponderando la demarnda alimenticia de cada grupo de
acuerdo con la dieta establecida como la- mfnima adecuada por el Ins-
tituto de Nutricién de Centro América y Panam4 (INCAP), para cada
uno de sus paises miembros, Estas dietas'minimas adecuadas son,
para cada'pafs (Cuadro No, 1), dietas tebricas o promedios

por persona y por dfa, las cuales han sido calculadas tomando en
consideracién, en primér lugar, los hibitos alimentarios determina-
dos por las series de encuestas dietéticas realizadas por el INCAP
en todos los paises del 4rea (1,2). Se establecieron, de esta manera,
minimos de consumo que satisfacen los requerimientos nutricionales
de la poblacién, pero manteniendo. siempre los hibitos o pautas de
alimentacién existentes, En otras palabras, se introdujeron tdnica-
mente las modificaciones minimas necesarias para obtener lo que se
considera una dieta colectiva adecuada. En segundo lugar, se tuvo
en cuenta el costo y la disponibilidad de los alimentos, a manera de
satisfacer los requerimientos nutricionales al precio més bajo posible
y en una forma préctica acorde a las posibilidades de aprovisiona-
miento local de alimentos.

Puesto que esta dieta fue calculada para satisfacer las necesidades
del hombre adulto promedio, seguidamente se hicieron los ajustes
necesarios para cada uno de los otros grupos de edad que integran la
poblacién actual, con distintos requerimientos nutricionales y usando
. los factores que se indican en él Cuadro No, 2, Ya que cada una de
las dietas guarda el debido balance en cuanto a.la concentracién de to-
dos los nutrientes esenciales, para los cilculos correspondientes @ni-
camente se tomé como base el aporte calérico de las mismas, Par-
tiendo de lo expuesto, se estimé que al satisfacerse con estas dietas
las necesidades caléricas de cualquier individuo, sus requerimientos
en lo referente a los dem4s nutrientes esenciales también serfan sa-
tisfechos. En este sentido y dada la situacién prevalente en Centro
América y Panami4, se traté, con particular énfasis, de lograr una -
ingesta de protefnas adecuada, tanto desde el punto de wista cuantita-
tivo como cualitativo,

Seguidamente se tomd cada uno de los alimentos que integran la dieta
b4sica recomendada para cada pafs y se estableci6 la demanda global
diaria, esto es, el total que se deriva de la suma de las necesidades
de los distintos sectdres de la poblacién, La demanda diaria de cada
alimento contenido en la lista b&sica se multiplicé por 365 dfas para
determinar la demanda total por afio, Esta demanda se calculb a par-
tir de los datos disponibles para 1964 y, de acuerdo con la tasa anual
de crecimiente de la poblac16n, se pa-oyecté a la déc&da cornprendida
entre. 1965 Y. 1974 : N .
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Con base en los datos que ‘figuran en el Cuadro No. 2 se efectu6 la chs-
tribucibn de frecuencias por edades en la forma en que se resumen en
la parte inferior del Cuadyo No. 3, para indicar el nivel de demanda,
en términos de.porcentajes de las necesidades totales, aceptando como
"100% los requerimientos dlarlos del adulto promedlo.

" En el caso de Panamé, se adoptaron las cifras proyectadas por la Di-
reccién de Estadfstica y Censo de ese pafs, al lo, de junio de 1963,

Las proyecciones al 30 de junio de 1964 se efectuaron de acuerdo con
la tasa de crecimiento a fin de que éstas coincidieran con el origen de
las series estimadas para los otros pafses del 4rea centroamericana.
El Cuadro No. 4 revela la poblacién total correspondiente a cada uno
de los pafses, en las fechas citadas, y en el Cuadro No. 5 se identifica
la poblacién. global, :por grupos de edad, al 30 de junio de 1964. En los
Cuadros Nos, 6 a 11 se da a conocer la poblacién de cada uno de'los
pafses del 4rea a la misma fecha (30 de junio de 1964), distribuida por
grupos de, edad Y por sexo.

Las Series Estadfsticas Histéricas Seleccionadas de la Misién Con-
junta de Programacién para Centro América (3), sirvieron como punto
de partida para la elaboracién de los Cuadros Nos, 4 y 5 y de la Gréfi-
ca 1 que, como puede apreciarse, constituye una pirdmide petfecta y
~de base muy amplia. .. Una inspeccién a simple vista revela que la ma-
yor parte de la poblacién est{ comprendida dentro de los grupos corres-
pondientes a las edades inferiores  a los 19 afios, caracter{stica que
plantea un desafio a los gobiernos y a las instituciones especializadas
con respecto a la conservacién de los recursos humanos y su desarro-
llo, Puede también apreciarse cémo las altas tasas de mortalidad, en
edades tempranas de la nifiez, se reflejan por una r4pida disminucién
en la amplitud de los escalones a medida que los grupos ascienden en
edad, hecho que a su vez no es sino la repercusidn de las cond1c1ones
de vida desfavorables que existen en la actualidad.

Proyecciones de la demanda de alimentos y método de cdlculo

Con base en los datos expuestos, se procedi6 a estimar la demanda de
productos alimenticios para cada pafs y para cada grupo de edad
(Cuadros Nos, 12, 14, 16, 18, 20 y 22), como sigue:

La primera columna corresponde a los rangos de cinco afios de las
edades de poblacién, partiendo de cero hasta diecinueve afios, y el res-
to a los de:veinte afios y.mds. El propésito de esta distribucién, por
rangos de edad, es el de establecer el consumo normal del adulto mas-
culino promedlo, y las diferencias con los otros grupos de consumxdo-
res, - !

En la segunda columna se identifican las cifras de poblacién (en milés
de habitantes), para cada grupo de edad.
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La tercera columna es el porcentaje del nGfmero de habitantes, para
cada grupo de edad, con respecto al total de la poblacién,

Las cifras de poblacién masculina comprendida dentro de cada grupo
de edad, estén'rei;resentadas en la cuarta columna, Este porcentaje,
cabe sefialar, se¢ determiné de acuerdo con las tendencias que el cre-
cimiento de la poblacién, por sexos, acusé en cada uno de los pafses de
Centro América y en Panam4, durante el perfodo de 1950 a 1964,

La demanda para cada individuo del sexo masculino, en cada grupo de
edad, estimada de acuerdo con los otros requerimientos en cuanto a
‘calorfas y en'base a los factores que ‘se indican en el Cuadro No. 2
flguran en la’ qumta ‘columna,

La sexta columna constituye el resultado de multiplicar cada una de
las cantidades de la columna 5 por los gramos de demanda de cada uno
de los alimentos b{sicos, El producto es la cantidad mfnima en térmi-
nos de gramos que cada individuo en cada grupo de edad necesita con-
sumir diariamente del producto b4sico.

La séptima columna €s el producto de la multiplicacién de los gramos
de demanda individual de cada alimento (columna 6), por la poblacién
masculina identificada en la columna 4. Representa, por lo tanto, el
total de miles’'de gramos de demanda diaria de cada alimento para cada
grupo de edad de la poblacién total del s'exo masculino.

Los datos en la octava columna corresponden a la distribucién de la
poblac16n del sexo femenino, expresada también par grupos de edad

La novena columna concierne a la demanda femenina, por cada grupo
de edad.

De nuevo, como en'el caso de la columna 6, la décima columna es el
resultado de multiplicar la cantidad mfmma bisica de demanda de cada
alimento por los datos de la columna anterior, en este caso la 9,

La undécima columna constituye, asimismo, el resultado de la multi-
plicacién de los datos que se dan a conocer en la columna precedente
por la poblacién femenina calculada en la octava columna. El total en
la decimosegunda columna resulta de la suma de los valores de la co-
lumna 7 con los 'de la. undécima,

Los datos de la decimotercera columna ‘'se obtienen multlphcando los

" de la columna 12, esto es, el total de la demanda diaria, por grupos de
edad y por sexo, por los 365 dfas del afio. El producto resultante
(columna 14) es la demanda anual para cada uno de los alimentos que
constan en el Cuadro No. 1
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Las proyecciones de la demanda minima adecuada de cada uno de esos
alimentos, calculadas en la forma expuesta, se obtienen de la ecuacién
de la linea recta:

Yn .. ap1 —~-- an~b

a . . cantidad base
b ... tasa de crecimiento de la poblacién
‘'n -~ afio a que corresponden los datos

Esas proyecciones, correspondientes al perfodo 1964-1974, se presen-
tan para cada pafs en los Cuadros Nos. 15, 17, 19, 21y 23, respectiva-
mente, Estas también pueden obtenerse aplicando la fé6rmula de la
poblacién, procedimiento que es més simple y seguro, "En este caso
la ecuacibén es: '

Pay+ 1 == Pn(l4r)
. P =- cantidad necesaria '
n = afio a que corresporden los datos
r -= tasa de crecimiento de la poblacién

AGn cuando, como ya se sefial§, el mismo c4lculo ha sido hecho para
cada producto y para cada pafs, es conveniente destacar que Gnica-
mente se presenta el detalle completo para el primero de los produc-
tos enumerados en el Cuadro No. 1 (leche), ya que el fin que con ello
se persigue es, en sintesis, ilustrar la técnica a que se cifi6 el c4lculo
correspondiente,

Algunas de:las comparaciones hechas entre los datos que consignan los
informes de produccién para 1964, y los diversos productos contenidos
" en la dieta bdsica, han revelado gran disparidad entre la produccién
. real y la cantidad requerida. Esta diferencia constituye la deficiencia
absoluta de la produccién de alimentos con respecto a la demanda b4si-
. ca tebrica de los mismos. Dada la importancia de estos hallazgos,
posteriormente se har4 una investigacién sistemitica encaminada a de-
terminar la magnitud cuantitativa y cualitativa de esos déficits y, en
base a los resultados, se establecerdn pautas para el esfuerzo que cada
pafs habr4 de realizar para producir, en cantidades suficientes, los
alimentos bdsicos que requiere la poblacién., El estudio en cuestién
abarcard también los niveles de ingreso de los pobladores y su influen-
cia en la demanda efectiva, as{ como los posibles cambios que, al
elevarse el ingreso parrazén de los programas de desarrollo econémi-
co que se adelantan en cada uno de los pafses del 4rea, se originen de
la demanda de alimentos en relacién con los otras gastos de consumo,

Conclusién Global

El examen de los cuadros qué ilustran la distribucién de la poblacién
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‘por grupos de edad, y la cantidad que corresponde a cada uno de esos
‘grupos, con respecto a la poblacién total, revela -como puede apre-
ciarse en la Gr4fica 1- que las mayores concentracione s se encuentran
en la base de la pirdmide, la cual se asienta en una cifra que flucta
entre el 17 y el 20% para cada uno de los pafses (Cuadros Nos, 6-11),

y disminuye r4{pidamente a medida que aumenta la edad cronolégica de
los grupos de edad siguientés. Las cantidades acumuladas para los
primeros cuatro grupos revelan que los nifios y los jévenes menores
de 19 afios predominan con porcentajes que oscilan entre el 53 y el 58%
de la poblacién total. El resto, que fluctda entre 42 y 47%, correspon-
de a la poblac16n de 20 y m4s afios para ¢ada uno’ de los pafses.

La elaboracién.de una gré4fica con'la dlstnbucién por edades para cada
una de las poblaciones de Centro América y Panam4, tendrfa caracte-
risticas similares a las correspondientes a la Grifica 1. Como ya se
indic6, esta representacién piramidal tiene como origen el hecho funda-
mental de la gran proporcién de mortalidad existente en el 4rea en eda-
des tempranas de la vida, y el grado de disminucién de cada escalén
corresponde al vacfo que dejan los decesos ocurridos entre la pobla-
cién., La c(spide guarda relacién con la base de esa pirdmide, ya que
es también una consecuencia de la situacién que prevalece en los pri-
meros grupos de edad. La desnutricién, seg@n se ha demostrado, cons-
tituye uno de los factores contribuyentes de importancia en la corta
expectativa de vida que, par lo tanto, no permlte acumulaci6n en el
apice de la pirdmide, '

Esta caracter{stica demuestra as{ la necesidad que hay de dedicar gran-
des esfuerzos al mejoramiento de las condiciones econémicas de la co-
lectividad. Esta politica debe, por supuesto, acompafiarse de progra-
ma's de educacién nutricional, y de la ejecucién de planes de produccién
de los alimentos necesarios para constituir una dieta qué disminuya los
‘efectos nocivos de la desnutricién sobre la poblacién infantil y que, a la
vez, aumenten la expectativa de vida de la poblacién centroamericana,

Las posibiliaades efectivas para la solucién de este grave problema
serfan, en primer lugar, la aplicacién de un amplio programa de divul-
gacibn que propicie el mejor aprovechamiento de las subsistencias ali-
menticias disponibles, a fin de mejorar el {ndice de ingestién alimenti-
.cia de la poblacién., Juntamente con esta campaiia deberfa propiciarse
el establecimiento de industrias que produzcan abundantemente y a pre-
cios razonables, los alimentos b&dsicos que ha menester la poblacién,
Este programa, naturalmente, habrfa de basarse en un mejor aprove-
chamiento -de las tierras y en una reorientacién de la produccibn agrf{-
cola, aplicando una politica de desarrollo agropecuario que asegure
una mayor produccién de alimentos y materias primas, asf como el
aumento de la productividad en el campo., Este programa de desarrollo
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no sélo deberfa transferir recursos hacia sus aplicaciones m4s produc-
tivas, sino efectuar también reformas econémicas y sociales que garan-
ticen suficiente poder adquisitivo para la poblacibén, a efecto de que ésta
pueda incrementar el consumo de los alimentos necesarios para su in-
tegridad ffsica y mental,

Paralelo a un alto porcentaje de mortalidad se observa una alta tasa

de natalidad en los pafses del 4rea centroamericana, la que fluct@a
entre un 3% para El Salvador, Nicaragua y Panam4 y un 3. 7% para
Costa Rica¥ Antes de que estas cifras de crecimiento anual se esta-
bilicen, tenderdn a aumentar a medida que mejore la situacién de los

~ recursos humanos, en virtud de los progresos en cuanto a condiciones
sanitarias y del mayor acceso a la oferta'de alimentos. Este fenéme-
no se traducirfa, indudablemente, en una ampliacién hacia arriba -de la
base de la pir{mide- como respuesta 16gica al mejoramiento de las
condiciones sociales y econémicas, Dicho en otras palabras, lo anterior
significa que la poblacién activa de los paises de esta regién soporta en
la actualidad una carga econémicamente improductiva, constituida por
los nifios y los jévenes.

Este hecho contrasta con el crecimiento no sostenido del producto na-
cional bruto y con el déficit o falta de accesibilidad a los bienes y
servicios préducidos. Es, pues, necesario desarrollar el producto
nacional bruto, no sélo para garantizar la provisién de bienes que ne-
cesita la poblacién sino para proporcionar ocupacién que otorgue poder
adquisitivo a la poblacién creciente.

Un examen de las tendencias de la distribucién de la poblacién entre el
sector rural y urbano revela que el traslado de poblacién rural al medio
urbano durante los Gltimos 15 atios, es apenas de un poco més del 6%,
ain si, como lo ilustra el Cuadro No. 24, hay una acumulacién de la
poblacién centroamericana en el sector rural que constituye m&s del
65% de la poblacién total, Este porcentaje de habitantes vive a niveles
inferiores de subsistencia por razén de que el ingreso derivado de la
agricultura, ocupacibn a que este sector se dedica preferentemente, es
demasiado bajo.

Debido a la baja productividad de la agricultura y actividades extracti-
vas relacionadas, as{ como al hecho de que la mayor parte de la pobla-
cién se encuentra fincada en el campo, la poblacién activa ni siquiera
puede atender adecuadamente la nutricién de sus dependientes, y menos
a@Gn, la satisfaccién de las otras necesidades,

*  Esta tasa de crecimiento es la que en términos generales corres-
ponde a la Gltima década, y es m4s acelerada que la que se observ§
durante el periodo que medié entre los censos llevados a cabo antes de
1950 y este Gltimo, Sin embargo, cabe advertir que al descender la ta-
sa de mortalidad sin que se altere la tasa de natalidad, el ritmo de
crecimiento de la poblacién ser4 m4s acelerado,
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JGzguese la importancia de los esfuerzos que los pafses del Istmo Cen-
troamericano han de efectuar si desean dar impulso a sus recursos
agropecuarios y programas de infraestructura tales como vivienda, edu-
cacibén, salud e higiene, dentro de sus planes globales de desarrollo
socioeconémico. : '

Estas consideraciones inducen a recordar los siguientes pensamientos
de Ragnar Nurkse que, expresados sucinta y concretamente confirman
de pleno la.magnitud y realidad del problema: 2...Un hombre pobre
puede no tener suficiente para comer; al estar desnutrido, su salud pue-
de ser débil; al ser ffsicamente débil, su capacidad de trabajo es baja,
- lo que significa que es pobre, lo que a su vez significa que no tendr4
suficiente para comer, y as{ sucesivamente'" (6)

Esta situacién es, en sintesis, lo que se conoce como causacién acu-

" mulativa, ya que todas las causas del proceso se entrelazan en forma
circular, 'El "cfrculo vicioSo de la pobreza' solamente puede romper-
se atacando el problema en un enfoque global, es decir, teniendo en
cuenta la situacién actual en todos sus aspectos, a fin de introducir mo-
dificaciones que hagan posible una utilizacién m4s adecuada de los re-
cursos existentes, e impulsando el alza del nivel de vida de los pobla-
dores, con lo cual se propiciarfa su mejoramiento social.



‘dejlwls eindiy eun auay sjed o3se ‘ofrequua ulS ‘pweu®d op ®OI{qndaYy B 9An[OUl OU BO1yRIB IS4

-63-

Oﬂm.—.ﬂummz 0_...ﬁuC0OHOAM OCmCOEOb
Co.ﬁhwbwmwmmﬁoﬁwamobzoﬁ::
t t T 1 T 1 T T T T ¥ T T ] T T 1 T T ' | “»

v G w
: ,
, 6 s 4_
_ vl 01 |
. 61 ST
*( 4 02
| 62 s2
_ 123 0¢ *
~ T
[ 4% (1% _
e e
(oxas xod

X pepa ap sodnid iod epesaadxqy)

«$961 TA OINNS
IQ 0¢ TV VNVOIYTWVOULNED
NOIDOVTE0d VT 3d VINIONYLISH

1 ®oYyRad




64-
Cuadro No. 1

DIETA MINIMA ADECUADA PARA.CENTRO AMERICA
(Expresada en g. de peso neto/persona/dia)

Costa El Sal- Guate- Hondu- Nicara- Pana-

Rica¥ vador* mala* ras* gua* mé**
Leche 300 250 250 300 400 300
Huevos 48 48 24 24 24 25
Carnes 90 90 90 90 90 90
Frijol 75 75 75 75 75 30
Vegetales amarillos 15 30 45 15 15 30
Vegetales verdes 15 30 45 15 15 15
Otros vegetales 100 150 150 100 150 60
Frutas 120 100 120 120 100 120
Muséiceas 150 150 100 150 150 150
Rafces y tubérculos 75 60 45 60 50 120
Maiz 132 228 228 228 132 50
Trigo 105 114 114 97 114 60
Arroz 90 60 45 60 60 180
Azlcar 40 35 45 30 45 40
Panela 60 15 45 30 15 10
Grasas 20 15 15 20 15 30
*

sk

Datos inéditos proporcionados por la Srta. Marina Flores, Jefe del
Servicio de Investigaciones Dietéticas, Divisidén de Nutricién Apli-
cada del INCAP. Estos fueron elaborados teniendo en concsideracién
los resultados de los diversos estudios de consumo alimentario rea-
lizados en cada pais por la Srta. Flores (1) y el costo y disponibili-

dad de alimentos.

La distribucién de las cantidades correspondientes a la Repiblica

de Panami fue elaborada por el autor.

Cuadro No. 2

FACTORES UTILIZADOS PARA ESTIMAR LA DEMANDA DE CONSUMO
EN BASE DE CALORIAS*

Hombre adulto 1.00
Mujer adulta 0.74
Nifios, ambos sexos:
7-9 meses 0. 36
10-2 meses 0. 40
1-3 afios 0.41
4-6 afios 0.56
7-9 afios 0.70
Varones 10-12 afios 0.89
Nifias 10-12 afios - 0.81
Varones 13-15 afios 1.11 .
Nifias 13-15 afios 0.93
Varones 16-19 afios 1.19
Nifias 16-19 aiios 0.78
Embarazo 0.81
Lactancia 1.04
*x

Las unidades de demanda fueron calculadas por la Srta. Marina

Flores a partir de los requerimientos caldricos adoptadospor elINCAP

@
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Cuadro No, 3

UNIDADES DE DEMANDA CALCULADAS EN BASE DE CALORIAS*

_ Edades (afios) Masculino | Femenino
n- 1.0 0.38 ' 0.38

1.1- 2.9 - 0.39 S . 0.39 .
2.1- 3.0, . 0.41 - 0.41
3.1- 4,0 | T 0. 46 ... .. 0.46
4,1- 5,0 07T 0.51 _ 0,51
5.1- 6.0 1 0.56 0. 56
6.1- 7.0 0.61 0,61
7.1- 8.0 0. 66 0. 66
8.1- 9,0 0. 70 0. 70
'9.1-10.0 o 0.76 , 0.73
10.1-11,0 ’ 0. 82 0.77
11.1-12.0 0. 89 0. 81
12.1-13.0 0.96 0. 85
13.1-14.0 1,03 ’ 0. 89
14.1-15.0 1. 11 : 0.93 :
15.1-16.0 1.13 0, 89 ’
16,1-17.0 1. 15 © 0,85
17.1-18,0 1,17 0.81
18.1-19.0 1.19 0.78
19.1-20 y maés 1.00 0. 74

* Este cuadro fue elaborado con base en el Cuadro No, 2, en el supuesto
de que las cantidades son equidistantes de los 1imites que para cada
rango se establecen en dicho cuadro y a fin de obtener una cantidad
promedio que corresponda a cada sexo y a cada grupo de edades

UNIDADES DE DEMANDA POR EDAD Y SEXO DE LOS GRUPOS DE
POBLACION
' ~ (Valores promedio)

Edades (aﬁc:Js) Masculino % Femenino %
0-4 0. 40 0. 40
5-9 0. 60 0. 60
10-14 . 0.90 0. 80
15-19 1. 15 0. 85

20y ms 1. 00 ' ’ 0. 74
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Cuadro No. 4

POBLACION TOTAL DEL ISTMO CENTROAMERICANO - 1964
(Expresada en miles de habitantes y por pafses) . = -

COBta RiCAu.eeruorveennnsonnooesioesassoaeeaneesss 1 445 T%
El Salvador.,.....c.cevveveecncans ceseseescccesenss 2 828,4%
Guatemala.,....occceeevccccraoccncanene ceesecesee 4304, 1%
Honduras.......ooeeeeevennee et eececcarseancsass 2192, 9%

Nicaraguaoooouonaoaoocaan..otoa.ooo-‘oooooaooloo 15820* -
Panarné'...."..o.to.QOID‘.OQO0..000.‘.’0.0000000 112900**’

* Las cantxdades correspondientes a ca.da uno de los cinco pa{ses de
Centro América fueron calculadas con base en las Series Estad{s-
ticas Histéricas Seleccionadas de la Misién Conjunta de Programa-
cién para Centroamérica (3)

ok Las cifras para la Repiblica de Panam4 se obtuvieron de la Direc-
cién de Estad{stica y Censo de ese pafs (4)

Cuadro No. 5

POBLACION TOTAL DEL ISTMO CENTROAMERICANO*
(Expresada en miles de habitantes, y por grupos de edad, al 30 de junio
de 1964)

Grupos de edad (afios) Habitantes.
0-4 . 2 438,3
5-9 . _ 2 020.8

" 10-14 ' 1695.4
15-19 - ' © 1 384,4
20-24 _ 1145,9
25-29 | ' 956.5
30-34 R 803, 5
35-39 683, 7
40-44 : 572,9
45-49 479.9
50-54 v 386, 6
55-59 301.5
60-64 ' ' 223.3
65-74 i 264. 8

75 y més aios ) 124. 6
TOTAL 13 482, 1

* Adem4s de las fuentes consultadas en la elaboracién del Cuadro No.
4, el autor utilizé para los c4lculos correspondientes a la Rep@blica
de Panam4, el Compendio General de Poblacién publicado por la
Direccién de Estadistica y Censo de ese pafs en 1965 (5).
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Cuadro No. 6

POBLACION, POR GRUPOS DE EDAD Y POR SEXO, AL 30 DE JUNIO .
DE 1964 ' ' ‘ '
COSTA RICA*

Grupos de Poblacién S % Masculino '~ Femenino,
edad (afios) (en miles de (50%) (50%)
habitantes B
0- 4 289. 3 20,0 144,65 144, 65
5-.9 232, 8 16.1 116, 4 116, 4
10-14 182.0 12, 6 .91, 0 91. 0
15-19 139.5 9.6 69. 75 69. 75
Subtotal . 843, 6 58,3 421.8 421. 8
20 y més 602.1 41.7 301, 05 301.05

TOTAL 1445, 7 100. 90 722, 85 72-..85

* Las cantidades correspondientes a cada uno de los cinco paises de
Centro América fueron calculadas con base en las Series Estadfsticas
Histéricas Seleccionadas de la Misién Conjunta de. Programacién para
Centro América (3).

Cuadro No. 7

POBLACION, POR GRUPOS DE EDAD Y POR SEXO, AL 30 DE JUNIO
DE 1964. :

EL SALVADOR*

Grupos de Poblacién % Masculino Femenino

edad (afios) (en miles de (49%) (51%)
o habitantes) :

0- 4 521.7 18.4 255, 6 266, 1
5-:9 - 419, 8 14. 8 205, 7 214, 1
10-14 352.3 12,5 172. 6 179. 7
15-19 282, 7 10.0 138.5 144, 2
Subtotal 1576.5 55.7 ; 772.5 804, 0
20 y,l:pés 1251.9 44,3 613, 4 638.5

TOTAL 2828, 4 100.0 - 1385,9 1442,5

* Véase nota al pie del Cuadro No. 6,
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Cuadro No. -8 .

POBLACION, POR 'GRUPOS DE EDAD Y POR SEXO, AL 30 DE JUNIO
DE 1964

GUATEMALA*
Grupos de Poblacién % Masculino . Femenino
edad (afios) (en miles de (51%) " (49%)
habitantes) - -

0-4 752. 8 17.5 383, 9 368. 9
10-14 512, 6 11,9 - 261.4 251, 2
15-19 '~ 458.8 10,7 234.0 224.8

Subtotal 2312.1 53,8 1179, 2 1132, 9
20 y m4s 1992.0 46, 2 1015, 9 976, 1
TOTAL . 4304.,1 100. 0 2195, 1 2109.0

* YVéase nota. al pie del Cuadro No. 6

Cuadro No, 9

POBLACION, POR GRUPOS DE EDAD Y POR SEXO, AL 30 DE JUNIO
DE 1964 : '

HONDURAS*
Grupos de ~ Poblacién % Masculino Femenino
edad (afios) (en miles de - (50%) . (50%)
habitantes)

0-4 403, 0 18, 4 201.5 201.5
5-9 348,6 15.9 174,3 174.3
10-14 295.0 13,4 147.5 147,5
15-19 226.5 10.3 113,25 113,25
Subtot al 1273,1 58,0 636,55 636,55

20 y més 919. 8 42.0 459.9 459.9

TOTAL 2192.9 100.0 1096, 45 1096. 45

* Véase nota al pie del Cuadro No. 6
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Cuadro No, 10

POBLACION, POR GRUPOS DE EDAD Y POR SEXO, AL 30 DE JUNIO

DE 1964
NICARAGUA*
Grupos de Poblacién % Masculino Femenino
edad (afios) (en miles de (50%) (50%)
habitantes)
0-4 282.'5 17.9 141, 25 141, 25
5-9 268, 7 17.0 134,35 134,35
10-14: . 212, 5 13,4 106, 25 106, 25
15-19 156.9 9.9 78, 45 78. 45
Subtotal 920. 6 58,2 460, 3 460, 3
20 y més 661, 4 41,8 330.7 330, 7
TOTAL 1582,0 100.0 791.0 791.0

* Véase nota

al pie del

Cuadro No, 6.

Cuadro No. 11

POBLACION, POR GRUPOS DE EDAD Y POR SEXO, AL 30 DE JUNIO

DE 1964
PANAMA*
Grupos de Poblacién ) Masculino Femenino
edad (afios) (en miles de (51%) (49%)
habitantes)

0-4 189.0 18 96. 4 92.6

5-9 163.0 14 33.1 79.9

10-14 141.0 12 71.9 69.1

15-19 120.0 11 61.2 58.8
Subtotal 613.0 55 . 312, 6 300.4 .
20 y més 516, 0 45 263, 2 252, 8
TOTAL 1129,0 100 575. 8 553, 2

* En la elaboracién de este Cuadro se utilizaron como fuente de refe-
rencia para los c4lculos correspondientes, datos publicados por la
Direccién de Estad{istica y Censo de la Repfiblica de Panam{ (4, 5)
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Cuadro

DETERMINACION DE LOS REQUERIMIENTOS DIARIOS -

COSTA
e COLU

1 2 3 4 5 ¢ 7
Rango Pobla- % ~— - Mascu- Unidad (5x300 (4)x(6)
de . cién ‘ lino 50% de de- Deman Demanda/
edades (miles) (miles) manda da/per grupo etario
(afio’s) . ' sona () - “(miles g)
0-4 . 289.3 20.0. 144,65 . ,40  120.0 17358.0
5-9 . 232.8 16,1 116.4 - .60 180..0 20952,0
10-14 182.0 12,6 91,0 . .90 270.0 24570, 0
15-19 139,5 9. 6 £9.75 1,15 345.0  24063,75
Subtctal 843, 6 58,3 . .421.8 .. 86943, 75
20 y m4s602. 1 41,7 301.05 1,00 300.0 90315.0
TOTAL 1445.7 100.0 722, 85 177258, 75

Cuadro

PROYECCION DE LA DEMANDA MINIMA ADECUADA

(Expresada en funcién de una tasa de

COSTA

Afio Leche Huevos Carnes Frijol Vegeta Vegeta Otros Frutas
(miles (miles (miles (miles les a- les vegeta (miles
1ts,) doc.) kg.) kg.) rmarllos verdes les kg.)

(miles (miles (miles

kg.)  kg.)  kg.)

1964 120RR0 3B6A4 334 IOLD WDLA - EHLA L4 4E3BLL
1965 126298 6 34806.2 3786 313247 62649 6XA9 (HA9 50115
1966 129847 %09 38004 34RB7 64967 6R7T 6497 519R.9
1967 1347423 31285 4042.7. 3%&HK6 6731 6BLL . 6BL1 53869
19681397277 3%813.2 419183 31BL9 684 69864 94 S5HLL
1949 1448077 402493 43469,3 - 36244 T449 449 449 5151
1970 150589 4ITR5 45076 3T6A7 BRI BIA9 B9 601035
1971 155818 4 43283,0 467465 38B46 7HO9 THA9 THA9 623274
1972 1615837 448844 46451 403%.9 W2 W2 PW2 6435
1973 167623 465451 502687 41806 781 &MB™1 LRI 649
1974 1T3%21 4@67.2 521286 43405 831 FR1 &A1  6B04S
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No. 12

ANUALES DE LECHE DE LA POBLACION - 1964
RICA

MNAS

8 9 10 11 12 13 14
Femeni- Unidad (9) x 300 (8)x(10) (7)+(11) 365x1) - Demanda .
no (mi- de de-. Demanh Demanmh Demanh Demanha anual en

les) . menda persona 8TWOet diaria/ anual litros
50% (g) fmiles g) & E et (1000g=1 1t)
144.65 .40 ~ 7120.0 17358.0

116.4 .60.  180.0 20952.0

91.0 .80 240.0 24570.0

69.75 .85 255, 0 24063.75
421.80 . 86943.75

301,05 774 - '"“222’—0-“66833 1

722.85 | . . 153776.85 BI10%.6 120327994 120.828.0
No. 13

DE ALIMENTOS BASICOS PARA EL PERIODO 1964-1974

aumento de la poblacién de 3.7% anual)

RICA

Musi- Raices Maiz Trigo Arroz AzGcar Panela Grasas
ceas vy tu- (miles (miles (miles (miles (miles (miles
(bana- bérados kg.) kg.) kg.) kg.) kg.) kg.)
nos,ec.)(miles '

(mila*g kg.)

0840 mo 531643 42M.8 %261 161064 2M6A6 , 80592
626493 31347 S513L4° 43B45 3BHE 16ML3 50597 8BLE
64967.3 34,7 57I7L3 4547L1 3%t 1TB03 259569 866h4
6BTL1 3%%B.6 5RK6 47160,00 40027 1M6L1 PB4 8SL3
698639 34BLI 612 43047 419183 1XART .2ZBAS5 B8
TARB 324 63RO 5071420 434607 1BILY 2M5 L 64T
B4 3BT WY 5259060 450776 20095 306L8. 100223,
TRZ 38646 685010 5B3647 4674557 207060 311637 J039%3.1
8ML9  4BE.9 TI0%.2 565543 4844|1251 33147 10776
@B78L2  41800.6 T 58668 SAR7 23361 3BRAS5 1UK4
86881.1 434«).5 VA3 HBIATT SR’ BL2S5 T 3424 15839
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Cuadro

DETERMINACION DE LOS REQUERIMIENTOS DIARIOS.

EL SAL
COLUM
1. 2 3 4 5 6 7
Rangoc Pobla- & Masecu- Unidad (5)x250 (4)x(6)
de .c;_i.é\r.l, - lino 4% de de- demank demanda
edades, “(tpiles) . . (mijles) manda persona grupo e-
‘.(_a_.ﬁps) - o ..A_.__. ‘~,.ff '.. ot SR ‘ ' (g). .- ~ta-rio . em -_:...‘.
(miles g)
0-4 521,7 18.4  255.6 - .40 100.0 25560.0 -
5-9 419.8 14.8 205.7 - . 60?‘ ' 150.0 30855.0 -
10-14 . 352.3 . 12.5 172.6 - ..90 -. 225,0 . 38835, 0 g
15-19 282.7 10.0 138.5 -1.15 287.5 39819.0 -
- Sultctal 1576.5 ..55.7 . 772.5..: - L 135069, 0
20 yrms 1251.9 - 44.3 - 613.4 -1.00 250.0 153350.0
. TQTAL 2828.4 1000 1385. 9 .. . 288419.0
.- Guadro

PROYECCION DE LA DEMANDA MINIMA ADECUADA
(Expresada en funcién de una tasa de .

- -EL-SAL
Afio Leche Huevgs Carnes Frijol Vegeta Vegeta Otros'.'f‘rutas:“:l.
(miles” (miles (miles’ (miles les a- les ver vegeta (miles

1t) doc) kg) kg) merills des (mileg_kg):

1954 1941249 641083 63850 58237.5 2R95.0 2R%.0 164/K.0  7%50.0
19%5 1998.6 66649.5 TIBLS 59BL6 289AE 289R8 192 9IRS
1%6 2059471 636489 74M4L0 617841 24736 24N36 123482 83W.8
1967 2121255 T0M8.5 763%52 63637.6 254551 254%6.1 127275.3. 84850.2
1968 2184893 72829.9 786561 . 65546.8 262187 22187 13108B. 6 8B%.7
199 250139 75014.6 B81WS8 675132 270053 27063 135064 0017.6.
190 21763 TX51 83463 695B.6 2BIS4 WS4 13072 RNS),.
191 2819.1 N2 8549.7 TIAT V69 286499 14339.5 7954996
1972 245916 819705 858.2 T35 2804 29094 147540 BIA6
1973 253288.9 84429.7 911840 79867 303947 30397 1519734 1013156
1974 2608816 825 PBIAS5S TBX63 313065 313065 156536 083850
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ANUALES DE LECHE DE LA POBLACION - 1964

VADOR

MNAS

8 9 10 11 - 12 13 14

Femeni Unidad (9)x250 (8)x(10) "(7)+(11) 365x(12) Demanda '

no (mi- de de- Demanda Demanda Demanda Demranda anual en

les) - manda persona grupo e diaria' anual litros

51% (g) tario grupo et grupoet (1000g=1 1t)
- . _fmiles g f(miles g) (miles g).

266.1 - .40 100.0  26616.0

214.1 - .60 ~150.0 32150 )

179.7 .80 200.0 359400 )

144.2 .85 . 212.5 306425

804.0 125307. 5

638.5 .74 185.0 118125 - = e

1442.5 243430.0  531849.0 194124885 191249 -

No. 15 _ . ’

DE ALIMENTOS BASICOS PARA EL PERIODO 1964-1974

aumento de la poblacién de 3% anual)’

VADOR - N

Musiceas Rafces y Mafz Trigo Arroz AzGcar Panela Grasas
bananos tubércu- (miles {miles (miles (miles (miles (miles
etc.) los . kg.) kg.) kg.) kg.) kg.) kg.)
frils Ig) friles Ig) |

114750 465900 1770419 888210 - .46590.0 . 2N7.5. 11445 11647.5
11990.2 - 479877 1823531 9766 .47987.7 .. ZM9RS8.  1197.0  11997.0
123568,2.  49427,3 © 1878237 9391L9 - .4927.3 . 28836 . ' 123568 123%6.8
121455,1 50910,1 - 193%58.,4 9%6729.2 .50910.1 . 29697.6 . 12727.5 12721, 5
1310936 5437,4 - 192622 9%¥3L1 - .5437.4 . 30588.,5. ' 13100.4 13109.4
135R6,4 54010,5 205240.1 102600 .54010.5...315061. 135026 13506
139077.2  56630,9. 211397.3 1066B.6 .55630.9 . 345L.3. 139077 13907.7
143249,5-- 51299,8 . 217739.2 108860.6 .52%.8 . 3344.9. 4RA9 14349
147547,0  59018.8 2427.4 1121357 .5018.8 .  3M4L21.7. 14TAT 14754.7
1519734 ~ 60789.3 23099. 5 115409.8 .60M9.4 . 3540.5 15197.3 15197.3
1566326 ~62613,0 237929.5 1189646 .6%13.0 . %43 156533 156533
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Cuadrq

DETERMINACION DE LOS REQUERIMIENTOS DIARIOS

GUATE
ST ’ ' COoLU
g _ 5 3 4 3 & 7
Rango Pobla- % Mascu- Unidad ~(5)x250 (4)x(6)
de cién ‘ lino 51% de de- demenda. demanda
edades (miles) -(miles) manda persona grupo e-
(atios) : . o (g) tario
fmiles g)
0-4 752.8 17.5 383.9 . .40 100,0  38390.0
5-9 58719 13.7 29908 .0'60. .15000 44970.0 .
10-14 512.6 11.9 261.4 .90 225.0 58815,0
15-19 458.8 10.7 234,0 1.15 287.5 67275.0
Subktotal 2312.1 ° 53.7 1179.2 ' 209450.0
Vymas 192.0 46.3 1015.9 1.00 250.0 253975.0
TOTAL 4304.1- 100.0  2195.1 - ’ 463425.0
Cuadra

PROYECCION DE LA DEMANDA MINIMA ADECUADA
(Expresada en funcidén de una tasa de

GUATE -

Afio Leche Huevos Carnes Frijol Veéét_a Vegeta Otros Frutas
" (miles. (miles (miles (miles les a- les wer vegeta (miles °
1t) . doc) kg) kg) marills des . les kg)

1964 300073.1 50012.2. 1080263 . 0R1.9 54013.2 540132 180043,8 1440851
19%5. 309375.3 51562.6. 1113751 @BI2.6 56687.6 55687.6 1856252 148500,1°
J6 3189%5.9 53161.0. 114827.7 . 95690 57413.8 574138 191380.0 153103.6
1967 328853,9.:54809.0. 118387.4 . WE%6,2 59193.7 591937 197300.0 157849.9
- JI9A8L 3390483 56508.1.  122057.4 .101714.5 6128.7 61028.7 203429.0 162743.2
1959 349558.8 58250.8. 128B41.2 .104867.6 - 629206 62920.6 209738.2 1677882
1970 3608%.2 60065.8. 129742,3 .108118.6 648712 648712 2162372 17298B9.7:"
1971 371567.4 6197.9. 1337643 .111470.2 668822 668822 2229400 1783824
A972 3830860 63847.7. 13M11.0 114058 68955 699565 - 2%85k.6 18388L3
1973 3HKLT 65820.9. 142186.2 .118488.5 710931 710931 - 236977.0 1898L.b- -
1974 4072065 6061.6 1465940 122161.6 73R97.0 T3R9.7T 244323.2 195486
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No. 16

ANUALES DE LECHE DE LA POBLACION -1964

MALA

MNAS

8 9 10 11 12 13 14
Femeni- Unidad ' (9)x250 - (8)x(10) (7)+(11) 365x(2 Demanda anual
no 49% de de- ' derhanda/demanda/demanda/demand/ en litros
(miles) manda persona grupo e- diaria anual (1, 000g=11t.)
: (g) tario grupoe grwo et .
.~ - fmiles g) fmilesg) ansg

368.9 - .40  100.0  36890.0 75280.0 -

288.1 - .60  150.0  43215.0 88185.0 ' T
251.2 - .80 200.0 50240.0 ¥055.0
224.8 - ..85 . 212.5. 47770.0:115045.0 .. - .
132.9 - 178115.0 - - : o
976.1 - .74 185.0 .180578.0 434553.0 :

2109.0 - 358693.0 &2118.0 300073070 300073 1
No. 17

DE ALIMENTOS BASICOS PARA EL PERIODO DE 1964-1974
aumento de la poblacidn de 3.1% anual)

MALA®

Muséoms Rafces 'Maiz Trigo Arroz Azflcar Panela Grasas
(bananos y tu- - (miles {miles (miles (miles (miles (miles
etc.) bércuos kg. ) . kg.) kg.) kg.) kg.) kg.)

120029.2 54013.2 - 2736664 136833,2 540132 . 540132 2 54013.2 180044
123750,1 - 565687, . 282150,3 1410751  55687.6 . 55687.6  55687.6 185625
1275864, 51413.8° 200299 145484 5138 . 5M4138. 54138  19137.9
1315416, 59198.7  20i47.3  149573.6 591937 . S91B.7  SAQB7T  1973L2
136619.3. 6108.7 30R121 1546060 61@B.7 . 610B.7 61@B.7 2BL9
13823.5 6RR0.6  318MW.7T 15BB.8 REA6 .62R0.6 P06 - 209735
14481 6487L2 3286804 1643402 64872 ' - 64871.2. 64872 216237
486270 - 668822  3388A. 5 1604347 6882 . H8%2. 682 -22%.1
15234,4 €68%5.5 = 3493744 17U4681.2 68655 . BFES5. BFLS5 29852
150847 T7I09B.1- - 3602060 180125 71081 - 7108B.1- 71081 23697
1628822 -7329.7 - 37137L4 1856857 T3RAT . TRAT. TTRAT 246432
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Cuadro

DETERMINACION DE LOS REQUERIMIENTOS DIARIOS

HON . .
- COLU
1 = 3 4 s 6 7
Rango Pobla- % ~Mascu- Unidad (5)x300 (4)x(6)
de . <¢ibn -+ . lino 5% de de- deménda demanda
edades;; {miles) . . (miles) manda . persona grupo e- .
(afios) , . (g) tario
: : (miles g)
0-4 403.0 18.4  201.5 .40 120.0 24180.0 . -
5-9 348.6 15.9  174.3 .60 180.0 31374.0 .
10-14 295.0 13.4 1475 .90 270.0 39825.0. . - .
15-19 226.5 10.3 . 113.25 1,15 345.0 39071.2 . .
‘Subtotal 12731 ~ 58,0 636.55 ~ © 134450.2 ..
20 ymes 919.8 42.0 - 459.9 1,00 300,0 137970.0 A
TOTAL™ 2192.9 100.0 ~ 1096.45, ST 272420.2 . ¢
Cuadro-

+PROYECCION DE LA DEMANDA MINIMA ADECUADA
(Expresada emn funcién de una tasa dé¢~ "

HON

"Afio Leche Huevos Carnes Frijol Vegeta Vege'g Otros Frutas °
-+, (miles (miles (miles {miles les a- lesver vege- (miles™
o 1t) doc)  kg) kg) nerlbs des  tales kg)

_friles kgtmiles k) frileskg) 0

1964 180438,0°. 25060.8 . 5413L+4 - 45100.5 < YRL9 9YRL9 601400 TATR2
- J9%5 1 1863%.5 25887.8 . 55017.7 - 45B.1  PBlA6 RB19.6 62146 4HBLO
19661 19543,4 67422 . 5TIA.0 481359 2.2 R21.2 - 64T T4
L1967 198897.4 2M24.6 5962 491243  PKI  PU9 R2R5 THER9
198 20546L.0° 285363 61638.3 51362 102730 102730 - 684801 821844
1969 212241.2 29477.9 636724 530603 106120 106120 70%40.0 848%.5

1970 219452 20450.7 657735 548113 109622 109622 730744 8RBl
1971. 26880.2 314565 6791 S6620.0 11340 11340 75859 9051
1972 233541 349%.6 01862 B488,5 116977 U697 THIE9 PBBL6
1973 - 241674.6 33660 T4 604186 12837 12837 808501 968
19% 249649.8 36736 TBH.9 6424 124825 124825 8R08.2 K800
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No. 18

ANUALES DE LECHE DE LA POBLACION - 1964

DURAS

MNAS

8 9 10 11 12 13 14

Femenino Unidad ~ (9)x300 (8)x(10) (7)+(11) 365x(12) Demanda anual

50% de de- demanda demranda demanda dmanda en litros

(miles) manda persona grupo e diaria anual (1000 g=11t.)

(g) tario . g. et. g. et.
fndes ) fries ) friks g)

201.5 - .40 120.0 24180.0

174.3 .60 180.0 31374.0

147.5 - .80 240.0 35400.0

113.25 .85 - 255.0 28878.75

636.55 - 119832.75

459.9 .74 222.0 1@097.80° S
1096.45° 21930, 55 494350.75 18043824 180438, 0

No. 19
DE ALIMENTOS BASICOS PARA EL PERIODO 1964-1974

aumento de la poblacion de 3. 3% anual)

DURAS

Mséiceas Rikesy Mafz Trigo Arroz AzGcar Panela Grasas
gananos tubercu- (miles (miles (miles (miles (miles (miles
etc.) los (mi- kg) kg) kg) kg) kg) kg)
fries kg) les kg) _

dR19.0 - 360B7.6 13719 /I/6 086 180438 © 180838 12852
B1%.2 © 32B.5 1416883 @07 3ZMB.5  18639.2 ° 18639.2 1244
%277 - 38587 14633310 62493 /587 19543 T 1543 128426
9MB.7 ¢ 3975 1511620 64385 39795 (198897 19827 13664
12730.5 - 410%. 2 1561503 664255 41022 205461 205401 130042
106120.6 - 42482 1613033 68617.6 @482 224l 2A241  MI%K5
10962.6 ° 4B49.0 16463  TC20 43490 209245 2045 146236
13401 ° 429%.0 172250 7R2.1 42%0 2680 2680 151062
160770 * 46790.8  ITRl T34 4108 2BK4  23B4 156047
120837.3  4834.9  18%727 BIB4 483349 24167.4 241674 161197

1248249 © '4990.0 1897339 8071L8  49930.0 249649 249649

166516
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Cuadro

DETERMINACION DE LOS REQUERIMIENTOS DIARIOS

NICA
- . COLU»
1 2 3 - 4 5 6 7
Rango Pobla-— % . . Mascu- Unidad - (5)x400 (4)x(6).
de e- cién . lino 50 de de-.. damamda demanda
dades (gmles) (miles) manda persma grupo eg
(afios) (g) tario '
(miles g)
0-4 282.5 17.9 141.25 .40 160.0 22600.0
5-9 268.7 17.0 134.35 .60 '240.0 32244.0
10-14 212.,5 13.4 106.25 .90 3()0 0 38250.0:
15-19 156.9 9.9 78.45 '1.15 460.0 36087.0 - -
“Subtotal 920.6 58,2  460.3 T . ST 129181.07
20 ymés 661.4 41.8 330.7. 1,00 400.0 132280.0 .. -
TOTAL 1582.0 . 300.0° ~"791.0 . ' .. = ~77 '261461.0 .
Cuadro

PROYECCION DE LA DEMANDA MINIMA ADECUADA

(Expresada en funcién de una tasa de

NICA
AfoLeche” HuevosCarnes Frijol Vegta Vegea Otros' :Frutas
.. (miles (miles (miles (miles les.a- les vegeta- . (miles
1t) .doc)  kg) kg) marills verdes les.... kg)
' s Ig) riles I ks 1)
19,54,173309.4 180629 389946 IAKS 64RN1. 69091 6HL0 43323
1965 178508.7 18546, 401644 3B4M.4 66941 6691 : 66907 44627.2.
1966 1838640 1914 413694 34045 68949 68949 68990, 45%60 -
1967 18B79.9 19721.1 426105 355087 TIOL7 7I0L7, ‘TI0I%4. 47440,
1968 19506L3 20318.9 -43838.8 %5740 T8 = T34B - TA4LY BWE3 i
199 200913.1 298.5. 4064 37672 K2 T5342 TBR4 S@AB3 -
1970 20600.5 215662 465616 38B0L3 THO.3 703 TIRT 5IT.
1971 231487 22B.0 ' 4198.5 39%54 T9B1 NP1 9PA8 BBL2. -
1972 29432 2860.1. 482 411643 RR.9 8R9 8BB7 548848 - .
1973 261295 28652 SBN.1 4503 84798 8498 BABS5 SER4 o
1914 229134 2618 RAKS5 4%TL2 BTA2 SPBAZ 8BRS SW2R3 | -
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ANUALES DE LECHE DE LA POBLACION - 1964

RAGUA
MNAS
8 9 10 11 12 13 - 14
Fenenino Unidad (9)x400 (8)x(10) (7)+(11) 365x(12) Demanda
50% de de- denamda: denmanda demanda dermanda anual en
(miles) manda persona grupo e- diaria‘ anual litros

(g) tario - grupoet gruo e. (1000 g=11t)

friles ‘p) f(mies g (mies g)

141,25 .40 160.0  22600.0
134,35 .60 240,0 324.0
106.25 .80 320.0 340000
460.3 - 115517.0
330. 7 . 74 ) 296. o m.z S ’
791.0 - 2134042 4743203 173309409 173309.4
No. 21

DE ALIMENTOS BASICOS PARA EL PERIODO 1964-1974
aumento de la poblacidén de 3% anual)

RAGUA

Mugiceas Rafces Meiz Trigo Arroz AzGcar Panela Grasas
bananos y tubfrar (miles (miles (miles (miles (miles (miles
etc.) - los (mi- kg.) kg.) kg.) kg.) kg.) kg.)
fmiles }@) les kg.)

69,0 29%4 S5NR1  4PBR2  29%4 19213 4RI MR
6MN7 2763 589019  SBR.0  26TH3 200822 6041 6604l
68990 2Z75M9.6 606751 54012 275M.6 20847 68949 . 68949
T017.4  28401.0 64%.4 593 B400.0 2362 TOL7  TIOLT
TML9 - 2002 648302 S55R5  2RN2  2AM4 TI4A8  T48
TBR2.4- W0I30  6630L3 52602  WI0 26T T2 T5H2
THR.7 31040 6