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Presidential Address 

ANIMAL PRODUCTION IN A HUNGRY WORLD 

W. G. WHITTLESTONE 

Ruakwa Agricultural Research Centre, Hamilton 

PART of the Declaration of the World Food Congress held 
in 1963 read as follows: 
“To take up the challenge of eliminating hunger and mal- 
nutrition is a primary task of this generation; to mobilize 
every resource at our command, to awaken world opinion 
and to stimulate all appropriate action, public and private, 
national and international, for this ove’r-riding task. . . .” 

Every ten seconds, 18 babies are born somewhere; 160,- 
000 babies every day. On the average, the world popula- 
Lioll is increasing at the rate of 61 million per year. To 
prc,vide these new human beings with one glass of milk 
per day will require an increase in the world’s dairy herd 
of 4% million cows. To provide o’ne loaf of bread will re- 
quire an additional 20 million acres of wheat land. To 
provide 1 kg of fish it will require 10 million metric tons. 

It has taken mankind 250,000 years to reach a popula- 
tion of 3,000 million. This figure will double in less than 
40 years. The increase is not due to an increase in birth- 
rate. It is due to a decrease in death rate. In Europe in the 
middle of the sixteenth century, a child on the average 
could expect to live only 8 or 9 years. About the middle 
of the nineteenth century, four out of every ten children 
died in their first year, and seven out of ten before the age 
of five. At the beginning of this century, 150 babies out of 
1,000 died in infancy. Today a child born in Great Britain 
can expect to live to the biblical three-score years and ten. 
This increase in life expectancy, which has taken such a 
long time to achieve for the EuroDean countries, is being 
reached very rapidly in the under-developed countries. 
Twenty years ago, the average Indian expected to live till 
he was 25. Todav, he can exDect to live till he is 45. It is 
thus clear that “death control” is the cause of the so-called 
population exDlosion. Even if it were possible to intro- 
duce perfect birth control methods within the next few 
years, the world population by 1980 will reach about 4.000 
million. Nothing can be done about this, sol the challenge 
to the food-producing countries is to feed these people. 
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It is convenient to divide the countries of the world into 
two groups defined by their nutritional status. In group 1, 
with a population of something over 2,000 millions, the 
mean calorie intake per day is about 2,150. The group 2 
countries, numbering about 880 millions, average 3,050 
calories per day. But calories are not enough. The excel- 
lence of a diet may be gauged from the percentage of 
calories taken in as protein. In North America this figure 
is 35, in Great Britain 30, in Europe 20, in Latin America 
16, Africa 7, the Near East 8, and the Far East 6. It is now 
known that, for the adequate development of the brain, 
there must be a supply of suitable amino acids during 
early infancy. Just as iodine deficiency can cause thyroid 
dysfunction and so cretinism in infants, so a shortage of 
critical amino acids can cause what might well be called 
“Asian personality”, a protein deficiency disease. Children 
on an amino acid deficient diet do not achieve normal in- 
telligence and the personality appears to be disrupted by 
an inherent “laziness”. Intellectual capacity is closely re- 
lated to growth rate and groswth retardation due to pro- 
tein deficiency is assoc.iated with reduced perceptual and 
abstract ability, abnormal alpha waves and generally re- 
duced intelligence. In its severe form protein deficiency in 
the child produces kwashiokor, the “disease of a hundred 
names”. This ghastly disease causes permanent deformity 
of both body and mind, and its mortality rate may reach 
30%. In its adult form it is called marasmus, a wasting 
disease in which death is usually due to loss of body fluids 
through vomiting and diarrhoea. 

The average calorie intake for the developed countries 
last year was about 3,150 calories per day with a total 
dailv intake of protein of 90 g, 45 g of which was of animal 
origin. This means that throughout the group 1 countries 
we need an increase of 1,000 calories per day and an ac- 
ceptable target would be an increase in animal protein to 
40 g per day - i.e., an increase per head of 30 g. In round 
figures, then, some 2,500 million people on the earth need 
an increase in animal protein of 30 g per day. This comes to 
27.4 million metric tons per year. In terms that we in 
New Zealand can easily assimilate, this is 70.2 million tons 
of skim milk powder. These figures indicate the task ahead 
in raising the, standard of living of the peoples of the world 
at the moment to an acceptable norm. They do not include 
the 61 million extra people born every year. The approxi- 
mate figure of 60 million new babies every vear will re- 
quire an increase in world protein supplies of 0.657 million 
tons per year, or 1.68 million tons of skim milk. 
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The largest under-developed country in the British Com- 
monwealth is India, and this country serves as a useful 
model for examining the nature of the problem. The last 
FA0 estimate for the calorie intake of the average Indian 
was 1,810 calories per day, with a total protein intake of 
4.5 g, 10 g of which came from animal sources. When we 
realize that the population of this country is about 500 
million we realize the magnitude of the task. 

The FA0 report for 1968 gives some grounds for optim- 
ism. On the average, food production rose by 3% during 
the preceding year, while the population increased by 2%. 
In the period from 1957 to 1968, the FA0 index of food 
production per head of population for the world increased 
from 101 to 111. The most spectacular increase was in 
fish production over this decade when the catch went up 
by over 30%. In the developing countries there was an 
increase in food production in 1967 of 5% falling to 2% 
in 1968. However; in the Far East in 1968 there was an in- 
crease of 5 % , in Africa 3 % , which incidentally equalled the 
population increase. In the Near East there was a very 
small increase in food production, while in Latin America 
there was a fall. Improvements in crop prolduction have 
resulted in an increase for the whole world of 14% be- 
tween 1967 and 1968, while there was an increase in India, 
Pakistan and North Africa of 20%. However, there have 
been problems in adanting to the new varieties of cereals 
and many countries desperately needing more food have 
had difficulties in gaining popular acceptance fo’r the new 
strains of rice in particular. It must, however, be clearly 
realized that, even with the dramatic increases in grain 
m-oduction possible with the new strains, there always will 
be a need for animal protein, and at least one-third of the 
daily intake should be in this form. 

There are manv exciting possibilities for the produc- 
tion of proteins of adequate amino acid composition using 
modern technology. Yeasts are being used to convert oil 
residues into first-class protein. Plant extracts equivalent 
nutritionally to animal protein have been obtained, and 
the large-scale cultivation of a variety of unicellular organ- 
isms opens up the possibility of low cost biolo.gical pro- 
cesses for preparing edible, high quality protein. However, 
these are all processes dependent on a high level of tech- 
nology and may be seen, at least at this stage in their de- 
velopment, as a form of aid from the outside, rather than 
an indigenous source of food. 

The rigidity and irrationality of food custovs: and pre- 
judices in hungry countries are only to be matched by 
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prejudices of the same order of absurdity towards sexual 
matters in the West. It is an enormous and a slow task 
to change taboos and customs, and the poorer the coun- 
try the more difficult it is to change food habits and pre- 
judices. In the under-developed countries there are limited 
sources of capital. This means that food production tech- 
niques requiring high capital investment are impossible. 
Such countries do not have a pool of scientific and techni- 
cal skill, again limiting the possibility of developing new 
techniques. Increased food production in the under- 
developed parts of the world must, for a long time to 
come, come from within the country itself built on its 
traditional sources of food. Furthermore, because of the 
vital necessity for adequate nutrition in childhood to en- 
sure the development of a normal, healthy, intelligent 
population, emphasis must be on sources of first-class pro- 
tein. A meat industry as such is not an effective source. 
With only a 5% conversion of energy, it is inefficient. 
Furthermore, there are many areas of the world where, 
for religious reasons, meat is not an acceptable food. Dairy 
production has verv obvious advantages as a basis for 
increasing the world’s pro’tein supply. It is at least three 
times as efficient as meat production, fits into the require- 
ments of a vegetarian regime, and at least in many of the 
significant areas of the under-develo’ped world, there is a 
lone; historv of the use of milk and milk products. Thus, 
problems of food prejudice do not arise. The nroducts of 
the dairy industry vary greatly in range and character- 
istics, and many store well under tropical conditions. 

To get the world’s protein needs into perspective, 
against our own dairy industry, it is worth realizing that 
in nrocessing 5,373 million litres (1,182 million gal) of 
milk last year, we produced only 0.66% of the world’s 
additional needs for animal protein. 

It is imnossible in a brief talk of this kind to set out in 
any detail useful propomsals for action. However, I should 
like to examine one or two models which may well serve 
as a guide to animal husbandmen in their attempts to 
solve the world protein nroblem. Most under-developed 
countries have one thing in common - a fairly high tem- 
nerature. Some are arid, some are humid. A good model 
for the arid parts of the world is Israel. In the 1920s the 
milk suuply in Israel largely consisted of flocks of black 
goats taken from door to door by Bedouins and milked on 
the spot. An attempt was made to improve the local cattle 
because of their resistance to disease, but thev proved 
to be virtually unmilkable. Syrian. cattle were imported 
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with a resultant increase in production, but again there 
were very real difficulties because of the nervous tempera- 
ment. Friesians were brought in and crossed with the 
Syrian cattle. By careful selection from herds, first on the 
hills where the temperatures were lower, and finally from 
the hot valleys, a predominantly Friesian animal was pro- 
duced capable of adequate milk production under the arid, 
high temperature conditions obtaining in Israel. By the 
provision of adequate shelter and, in very hot areas, water 
sprays, the problem of heat stress was tackled realistically. 
The use of concentrate feeds, flavoured, cooked and pel- 
leted which reduced the roughage intake of the animal, 
further reduced the heat load, so that, with this interest- 
ing combination of breeding and feeding, it was polssible 
to increase the country’s production of milk from 33.4 mil- 
lion litres in 1937 to 350 million litres in 1966. A point of 
special interest is the fact that over this period the per- 
centage of fat fell from about 3.7 to 3.2 in keeping with 
the world realization that high butterfat production pev se 
is undesirable. The emphasis in the Israeli Friesian is on 
protein producticn. There is a lesson here for New Zea- 
land. Israel has not only shown the way to tackle improv- 
ing the husbandry of the animal, but she has demon- 
strated two widely different kinds of social organization 
suitable for under-developed countries. One is the kibbutz, 
a communally owned economic unit, in which the herd 
size is at least 100 cows with a goal of 200. Many kibbut- 
zim, in addition to milking cows, also milk large flocks 
of sheep and all milking is done mechanically. The other 
basic unit is the moshav, or co-operative village. The herd 
sizes within the moshavim range from 5 to 15 cows, but, 
despite the small herd size, T was interested to see that 
mechanical milking has been introduced as a hygienic 
method of collecting milk under arid, high temperature 
conditions. The typlcal moshav is a model on which an 
effective dairy industry could be based in manv under- 
developed parts of the world, while perhaps, in the more 
politically advanced under-developed countries, the kib- 
butz could have a place. 

Another example of how dairy production can be im- 
proved is to be found at Anand, 266 miles north of Bom- 
bay in India. Anand is the headquarters of the Kaira Dis- 
trict Co-operative Milk Producers’ Union. The Co-operative 
spreads over an area of 2,200 square miles and is made up 
of 127,000 families. The average farm size in the area is 3 
acres and the herd size between 1 and 2 buffaloes. It is 
thus typical of rural India. Scattered through the area 
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there are 567 milk producers’ co-operatives each with its 
own management committee based on the village. In 1967 
the total turnover of the Union was $40.1 million. This 
was made up of whole milk delivered to Bombay City, 
milk powder, butter, condensed milk, baby food and 
cheese. In 1956, when I was at the Aarey Milk Colony, the 
average production of the water buffaloes in the then 
State of Bombay was approximately 500 kg of milk per 
annum. The dairv cows of the area averaged 180 kg. Thus 
the buffalo, with”its milk of 7 to 8% butterfat, was a con- 
siderably more effective producer. By 1961 the average milk 
production for the Kaira District Co-operative was just 
under 1,000 kg per annum. The 7-year plan, starting in 
1961, I believe realistically expects to double the milk pro- 
duction of the area yet again. In village milk production 
competitions, Surti buffaloes have reached productions be- 
tween 3,000 and 4,000 kg of’ milk per lactation. 

It is interesting to apply the results of the Anand ex- 
perience to India as a whole. It is quite realistic to apply 
to large areas of rural India the principles which obtain 
in the Anand Co-operative. The organization starts from 
traditional grass roots, and with sound management and 
extension techniques introduces novelty painlessly, but 
effectively. India’s population of 500 million people re- 
quires an additional 6.38 million tons of animal protein 
ner year. The country has a population of 55 million buffa- 
loes, one half of which may be assumed to be female. If 
these animals increased their production from the aver- 
age of about 500 kg to 2,000 kg per lactation, this would 
represent for the country as a wh.ole an increase in milk 
production of 41.2 million tons. Buffalo milk averages 4% 
protein so that this increase would represent 1.65 million 
tons of protein per annum which is 26% of the target we 
have suggested and about 50% of the target which has 
been laid down by FA0 for the Far East. An increase in buf- 
falo milk production would also make a substantial contri- 
bution to calorie intake. This milk, with its high fat con- 
tent. contains 1,000 calories per kg. Thus the increase in 
production given above represents 41.3 billion calories per 
annum or 32O/n of the calorie requirement to bring the 
Indian diet to the European norm 

Another example of an organization in Indian which 
has done a lot to improve dairy production in the area 
within whjch it operates is the Aarey Milk Colony near 
Bombay. The desperate need for more milk in cities like 
Bombay, Calcutta, Madras and New Delhi will be realized 
from the fact that the average milk consumption in these 
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ci.ties is about 2 oz per head per day. The Aarey Milk 
Colony has made a substantial contribution to solving 
this problem. Between 1949 and 1954, 15,000 buffaloes 
and a few cows were transferred from Bombay City to 
the Colony where the animals are fed and sheltered in 
large barns. The population now is about 22,000 animals, 
making the Colony one of the largest milk producing units 
in the world. The milk from the buffaloes is pasteurized 
and bottled, some of it being sold as straight buffalo milk, 
much of it, however, being “toned”, that is, diluted with 
water and skim milk powder to make a fat percentage 
of the order of 2.5, thus producing a better balanced milk 
composition for normal consumption. The total project 
cost about $6 million and recoveries from the owners, who 
rent space within the Colony, pay for the 4% interest on 
the original outlay together with depreciation,. mainten- 
ance and such services as a free veterinary service, milk 
testing and general supervision. An artificial breeding 
centre and calf rearing centre are also Provided. Infertility 
due to faulty calfhood nutrition and disease is a common 
problem amongst the dairv animals of India. In the vil- 
lages the typical buffalo calves for the first time at about 
48 months. Good managemen’t can reduce this interval to 
30 months. Similarly, at Aarey the interval between calv- 
ings is substantially less than that to be found in the 
country. 

Despite the fact that buffaloes and cows are osf almost 
equal numbers in India, 80% of Indian milk production 
comes from the buffalo. Typical buffalo milk contains 
7.5% fat, 9.3% SNF, 3.8% protein and 4.9% lactose with 
an energy value of 100 calories per 100 g. Cow’s milk is 
about 70 calories. The buffalo is indeed an astonishing 
animal. It is possibly the tamest of all the domesticated 
animals. It has a long life, an active working life of over 
20 years being not uncommon, As can be seen, it is a good 
milk producer. It is also capable of producing meat. An 
ordinary swamp buffalo will slaughter out with a dressed 
carcass percentage of 45 or more. A well-fed animal will 
dress out at over 50%. It is an exceptionally valuable trac- 
tion animal and the swamp species, because of its un- 
usual fetlock and pastern joints, which are unusually 
flexible, is able to draw implements in deep mud. without 
difficulty, a feat beyo’nd the ordinary tractor. In India 
where the cow is sacred, the buffalo has yet another great 
advantage - it may be slaughtered. Such slaughter makes 
possible a sensible selection programme without which 
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genetic improvements cannot easily be made. 
Western aid programmes have not always been a bless- 

ing to under-developed countries. One dubious contribution 
has been the tractor. The value of a tractor to an Indian 
villager is highly questionable. There is no provision for 
service, there is no tradition of mechanics, and the device 
requires expensive imported fuel. Another dubious im- 
portation into the East has been the craze for the develop- 
ment of fancy Western-style cattle. As a result the buffalo 
has been neglected. It is evident from the. figures I have 
given that the buffalo even now contributes more than its 
fair share to the Indian economy. When one realizes just 
what has been done in the West ‘in improving dairy stock, 
one can appreciate just what could be done with the water 
buffalo. The application of modern research techniques 
to the genetics, nutrition and management of this astonish- 
ing animal could clearly make a tremendous contribution 
to the food needs of the East. 

I well recall being impressed by the local way of doing 
things when watching a buffalo drawing a large lawn- 
mower outside a library in Calcutta. The operator sat 
under a banyan tree shouting orders to his animal. After 
a series of runs, the catcher was emptied and the buffalo 
ate ihe contents. The suitability of this technique for mow- 
ing a lawn near a library was evident - there was little 
noise, no exhaust fumes, and the power was generated 
by the metabolism of the grass clippings, while the opera- 
tor was able to laze under the shade of the banyan tree 
- a much preferable situation to being mounted on a 
noisy, stinking tractor in a sweltering sun. 

Broadly there are two kinds of buffalo - milch or river 
buffaloes, and swamp buffaloes. The former, widely used 
in India a,nd Pakistan, are the milk producers to which 
reference has already been made. The two breeds with 
which I have come in contact are the Murrah and the 
Surti, the former being a somewhat larger animal than 
the latter, but both are good milk producers. The swamp 
buffalo of the Far East is to be found throughout the rice 
growing areas and is primarily a traction animal emin- 
ently suited for work in the flooded paddy. Many areas of 
research within the field of buffalo husbandry come to 
mind which could produce immediate results of economic 
significance. The cross-breeding of swamp and river buffa- 
loes has interesting possibilities fo’r countries like Malaysia 
and Indonesia where the normal buffalo produces 
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virtually no milk for human use. There is a need for a 
study of the problems of buffalo infertility while their pos- 
sible role as a meat producer has been virtually unex- 
plored. The incredible performance of the buffalo in con- 
verting roughage into milk requires basic study. Buffaloes 
have been known to produce substantial quantities of milk 
under conditions in which dairy cows actually starve. The 
conversion characteristics of the animal need study if only 
from a fundamental research point of view, while a better 
understanding of the animal’s conversion capabilities 
could well enable it to be used more effectively in more 
areas of the world desperately needing increased food pro- 
duction. 

The application of better hygiene to milk production 
in the under-developed countries would pay dividends. It 
is estimated that about 10% of the milk produced in India 
is lost because of heavy bacterial contamination. ‘By the 
use of primitive mechanical milking systems, the Israelis 
have overcome this problem in their country where cool- 
ing water is in short supply. Such techniques applied in 
India could undoubtedly result in an immediate improve- 
ment in the production of milk from all dairy animals. In 
my own studies at the Aarey Milk Colony years ago, it was 
clear that the introduction of modern methods of milking 
to the buffalo is entirely feasible and the result was a 
marked improvement in the bacteriological quality of the 
milk. 

This is the first year of the period designated by the 
United Nations as the Second Development Decade. It is 
therefore appropriate that we as animal scientists take up 
the challenge of the World Food Congress. New Zealand 
lags behind other countries in the world in her contribu- 
tion to aid programmes expressed as a proportion of the 
national income. In considering the expansion of our aid, 
we should look to the assistance of our neighbours in the 
East, for these countries will be our markets in the future 
when finally we have been cast off from our traditional 
European markets. 

The Australian Society of Dairy Technology has pro- 
posed the establishment of a World Food Corpomration. To 
such an organization we could make a real contribution. 
This would be part of the growing concept of a welfare 
world in which an active attempt is made to redistribute 
the world’s resources. However, in the immediate future, 
animal scientists could make a verv effective contribution 
by assisting in setting up research and extension units 
throughout the neighbouring East - Thailand, Malaysia, 
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lndonesia and the South Pacific. Our efforts could result 
in the establishment of applied research programmes 
based on the country’s own traditions and resources. Thus, 
self-sustained research efforts could be started which 
would catalyse the development of the areas concerned 
towards the point at which their economies as a whole 
could reach self-sustained growth. In so doing, we will 
help to ensure a peaceful, prosperous future for our 
children and make a substantial contribution to the 
science of animal production. 


