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There is an old Roman proverb which states "If you speak with your

gold you make other tongues dumb." It is a saying that all of us who are

concerned with international aid and development would be wise to remember.

Aid to the less developed countries has lost much of its glamour of

earlier years. The defeat of the Foreign Aid Bill by the U.S. Senate

last October was just one expression of a general disaffection that has

been more widely apparent for some time. Our Chairman, the Right Honorable

Lester B. Pearson, has described it as "a weariness with well-doing".

More than 20 years have elapsed since the inception of the Colombo

Plan, the first attempt by developing countries to mobilize economic and

technical assistance to developing countries in South and Southeast Asia.

It is evident that in spite of the billions of dollars injected into the

Plan it has not succeeded in a manner comparable with that of the Marshall

Plan in Europe. Perhaps it is not surprising that some of the donors

appear impatient with the developing countries for not having realised

the rate of progress originally expected.

PATIENCE
Those who for any length of time have been concerned with inter-

national development have probably reached at Ieasttwo important
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conclusions: 1. to achieve even modest progress requires inexhaustible

patience and patient effort;

2. direct transfers of capital and knowledge will not in

themselves ensure the economic advancement of the less

developed countri es.

Probably what is most needed is for the LOCs to develop the competence

and capabilities of their own human resources. Consequently, the next era

of international development must assign a greater priority to the

development of managers of science, men and women not only skilled in

techniques but possessing the competence and confidence to define and

realise their countries scientific and technical objectives.

For many reasons, research and development in low-income countries

has been extremely limited. Based on uncertain data, it is estimated

that expenditure for research and development in Latin America amounts

to only some 0.2 percent of GNP, while in Asia such expenditures fall

between 0.1 percent and 0.5 percent of GNP. In Africa, except for some

programmes sponsored by industrialized countries, public and private

outlay for research and development is negligible. Comparable figures

for the Soviet Union and the United States are 4.2 percent and 3.2 percent

of GNP respectively, and for most European, countries between 1 and 2

percent.

Developing countries are well aware of the importance of scientific
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and applied research. Latin American countries have projected a growth

rate of 15 percent per year for research and development. Asian states

have taken as their goal 1 percent of GNP for research and development

activities by 1980, to be undertaken by a pool of scientific and technical

manpower equivalent to 0.1 percent of the total population. The equivalent

goals set by African states were 0.5 percent of GNP and 0.02 percent of

total population by 1980.

The high yielding strains of rice and wheat developed in the

Philippines and Mexico have shown that by increasing crop production, famine

and widespread hunger can be overcome in significant degree. But these

agricultural research programmes have done more than simply demonstrate

that applied research can lead the way to increased productivity. The

so-called "Green Revolution" proved that rural peoples in the less

developed countries can and will make use of such research, contrary to the

belief of those who see the peasant farmer as a stubborn contemporary

Luddite resistant to the adoption of new technologies. The Green Revolution

has renewed confidence in the worth of applied research and in consequence

to a new philosophy of foreign aid, a philosophy which might be described

as "research for the development of nations".. It is this philosophy which

inspired the creation of the International Development Research Centre.

The IDRC was established in May 1970 with the passage of an Act

of the Canadian Parliament. It has the legal status of a Crown Corporation

and though financed by Parliament it enjoys the independence of a private
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foundation. Perhaps the best evidence of its Independence is revealed In

the membership of its Board of Governors. The Board's Chairman is former

Prime Minister and Nobel Prize winner, Lester B. Pearson. The 20 Board

members consist of 10 Canadians and 10 from other countries. Six of the

Governors come from the developing regions of the world: two from Asia,

two from Africa, one from the Caribbean and one from Latin America. We

be1ieve that the IDRC is the only example extant In which revenue raised

by a sovereign national government is disbursed by an international board.

The Government of Canada has pledged a minimum of $30 million dollars

for the first five years of IDRC's operation and future financing is

expected to rise to a level approaching 5 percent of Canada's total

annual foreign aid budget which in the present fiscal year exceeds 400

million dollars. The broad scope granted to the IDRC by the Canadian

Parliament suggests that in the foreseeable future the Centre will be

enabled to plan and execute a programme equivalent in size to all but

the very largest of the world's private foundations.

Broadly speaking, the IDRC seeks to initiate, encourage and support

applied research into the problems of the developing regions of the world

and into the means by which scientific, technical and other relevant

knowledge can be used to stimulate their economic and social advancement.

The IDRC seeks to enlist the talents of scientists and technologists

both from Canada and other countries. Most important, it seeks to assist

the developing regions to' build up their own research capabilities, their

own innovative skills and' the institutions needed to apply science and
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technology to the solution of their social and economic problems.

I cannot emphasize too heavily that our primary objective is to

encourage and support the initiative and inventiveness of scientists and

technologists in the developing countries. Progress in research is achieved

by making mistakes. It is our belief that scientists in the developing

countries have the right to make and to learn from their own mistakes rather

than from the mistakes of others.

The IDRC enjoys the status of an international agency rather than

being an arm of a national government. Consequently it can move into

geographical areas not open to government aid agencies. It is comparatively

unfettered by the politics, constraints and niceties of diplomatic procedure.

It can enter into contracts and collaborative arrangements directly with

universities and other legally constituted scientific institutions in the

developing world. It does not require the intermediary intercession and

countenance of a government departmentin establishing its formal links

with scientists in the developing world.,

At the present time, the IDRC seeks to offer cooperation and support

in four prograimie areas; 1) Agriculture, Food and Nutrition Sciences;

a) Population and Health Sciences; 3) Social Sciences and Human Resources;

4) Information Sciences.

In the food and agriculture programme for which I am responsible

we are giving major emphasis to the problems and opportunities of people

in rural areas; the small farmers and fishermen who are usually last to
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benefit from technological advances. We are seeking to encourage food

and agricultural scientists in the LDCs to become actively concerned with

rural development and, with our support, to undertake relevant applied

research projects to improve the well being of their. rural peoples.

Since the International Development Research Centre has been in

effective existence for a little more than a year we are better able

to discuss our hopes and good intentions than to describe any large measure

of achievement. But before describing and illustrating our basic

philosophy and modus operandi with a descriptionof some of the projects

we are supporting, may I describe briefly our internal organization since

it bears significantly upon how we week to perform.

Within Canadian universities and research institutions there exists

a considerable reservoir of untapped scientific knowledge, competence

and experience. Only a fraction of this scientific potential has been

applied to the problems of underdevelopment, probably because comparatively

few Canadian scientists have been exposed to the problems of the less

developed world, if of course, one excludes winter vacations in the

Caribbean.

To stimulate a greater interest and awareness among our Canadian

scientific fraternity, each of my Associate Directors has taken up

residence in a different Canadian university, choosing in each case a

Faculty with a strong interest nd competence in the Associate Directors

own primary discipline. For example, the Associate Director for Plant
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Sciences is based at the University of Saskatchewan which, in addition to

its own institutes of plant science and pedology is roughly equidistant

between the Universities of Manitoba and Alberta and therefore is virtually

at the centre of gravity of one of the largest interdisciplinary complexes

of plant scientists one can find anywhere in the world. The Associate

Director for Animal Sciences is located at the University of Guelph in

Southern Ontario where for many years a thriving community of animal

scientists and a large veterinary college have existed. The Associate

Director for Forestry and Natural Resources is located close to the

Faculty of Forestry at Laval University in Quebec City. Soon we

shall be appointing an Associate Director for Fisheries at one of our

main centres of marine biological research and an agricultural engineer

at the University of Alberta where an exceptional competence in agricultural

engineering and agricultural systems analysis is developing.

The purpose of this deliberate decentralisation is two-fold. First

to enable us to maintain a lively awareness of the opportunities and

problems of the developing world among our academic fraternity of food and

agricultural scientists. Second, and equally important, I believe it will

serve to maintain a high standard of scientific and professional competence

among our Associate Directors. While serving with another international

development organization I proposed what I choose to call Hulse's

Hypothesis which states that a man's scientific competence is inversely

related to the cubeof the time he has spent behind a desk In headquarters.
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Though each Associate Director is free if he so desires to contribute to

the academic life of the Faculty, I am convinced that he will gain at least

as much as he gives by being constantly in association with a broad

interdisciplinary spectrum of active scientists.

As I have already indicated, our primary emphasis is upon improving

the well-being of rural agricultural and fisheries conuiunities and to this

end we are encouraging universities and government scientists in the less

developed world to become actively involved in applied research directly

related to rural development. I cannot emphasize too heavily however that

the entire responsibility for the projects we support rests with the

scientists and technologists of the less developed world. It is our wish

only to provide them with the material and technical resources presently

unavailable to them. If they wish us to do so, we are willing to recruit

from anywhere in the world scientists and technologists to assist them;

But these IDRC recruited staff will act only as consultants and advisers.

They will not be sent as project managers or what, unfortunately, some

agencies would call "foreign experts".

As I stated at the outset, though the IDRC is financed almost

entirely by the Government of Canada, its constitution enables it to enter

into direct contracts with universities or other research institutions in

the less developed world. We are not obliged to deal only with governments.

One of our criteria in selecting projects for support is that the hoped for

results will be demonstrable and applicable not only in one but in several
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developing countries, and that they will be made freely available to all

other interested countries.

Perhaps a brief description of some of the projects we are supporting

will help to illustrate how the philosophy and criteria I have proposed

are being applied.

One of the first projects to attract our interest originated in

West Africa. The project seeks through applied research and demonstration

to increase the real income of rural fishing communities in West Africa

and hopefully to improve the health and well-being of both coastal and

inland comunities by, on the one hand, increasing the total family income

and, on the other, of making available larger quantities of inexpensive

fish protein. It is believed that several West African coastal countries

ranging from Senegal to the Republic of Zaire will eventually benefit from

this project.

The applied research will be undertaken by a group of West African

scientists including those of the food science, nutrition and economics

departments of a national university, a federal department' of fisheries,

and a national food research institute.

Ghana is perhaps typical of the countries which the project seeks to

benefit. The total demand for fish in Ghana exceeds 250 thousand tons

annually. The total catch last year was roughly 150 thousand tons, more

than half of which was landed by canoes and small inshore craft operated
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by more than 70 thousand fishermen. There is therefore a shortfall of

more than 100,000 tons between total demand and indigenous supply. The

consumption of fish close to the coast averages as much as 25 kg. per person

but further inland where the main calorie source consists of starchy root

crops, average consumption is as low as 3 kg. per 'person per year.

Consequently the total need, based upon nutritional standards is greater

than the total demand.

The objective of the project is, through applied research, to extend

the fishing range of the small boats, to improve the efficiency of the

fishing methods, and thereby to increase the total quantity of fish

harvested. Much of the fish landed is partially preserved by smoking

over wood fires, a process which both thermodynamically andbiochemically

is inefficient. The project therefore seeks to improve the methods of

preservation without changing the essential character of the smoked fish

and thus rendering it unrecognizable and unacceptable to the local consumers.

Through the combination .of an increased harvest and improved preservation

together with an amelioration of the system of distribution and marketing

it is hoped (a) to increase the income of the rural fishing families,

(b) to transport larger quantities of fish over greater distances inland

and thereby (c) to improve the protein intake and nutritional well-being

of many other rural peoples
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The West African Rural Fisheries ResearchProject will be carried

out entirely by West African institutions and IDRC's contribution will

consist of some equipment, a few foreign consultants, money to cover some

local operating costs and to provide fellowships for young graduates who

will be employed in the project. Perhaps most important, IDRC will provide

the means of bringing together other African fisheries scientists and

technologists from the surrounding region to observe and discuss the progress

and results which the project bring forth.

The second project I should like to describe is concerned with rural

development in Colombia and with our assistance is being carried out by

a Colombian agricultural research institute. The project area is typical

of conditions which extend almost the whole length of the South American

continent, an area characterised by many small fragmented subsistence

farms on which both productivity and income are low. The project area

covers 410 thousand acres of which 40 percent is upland grazing and

forest, 40 percent lies in the temperate zone between 6,000 and 10,000

feet above sea level and 20 percent is sub-tropical. The project population

totals about 80 thousand people most of whom have attended school for less

than three years. On most of these very small farms one finds the

traditional intercropping mixture of corn, beans and potatoes grown by

the South American Indians for many centuries.

. . . .12.
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In this project the research is being undertaken on the small farms,

not on an experimental station. Random plots are selected among the farms

on which to test and demonstrate improved agricultural technologies and to

increase yields without altering the traditional crop mixture. In addition

to providing funds for training, essential equipment and materials and two

resident consultants, IDRC guarantees the income of those farmers on

whose land the experiments are taking place.

It is ourfeeling that research undertaken under the real 11ife

conditions within the rural community will be more meaningful and more

impressive than that conducted purely on experimental stations. One

might perhaps draw an analogy with a baker who is generally more impressed

with a recipe or a system which is shown to work in his own bakery than

one which is demonstrated within the idealised conditions of a school of

baking or an allied trader's demonstration theatre.

It is our hope within this Colombian project, in addition to

increasing crop yields and improving animal husbandry practices, that

practical training in agriculture and home sciences can be introduced

into the local elementary schools.

Two essentially similar multiple cropping rural research projects

are beginning with IDRC suppOrt in Southeast Asia, the region where rice

is the basic dietary food grain. Rice being a semi-aquatic plant is

widely grown during the Asian rainy monsoon season. It has been demonstrated
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at the International Rice Research Institute in the Philippines that in

tropical countries with a 365-day growing season other crops can be planted

after the rice is harvested to provide not only a year-round income to

the farmer but also a better balanced diet for his family. Crops which

have been successfully demonstrated through rotation cropping and/or

intercropping with rice include soya beans, maize, sorghum, sweet potatoes

and a variety of vegetables.

The project under discussion effectively combines the resources of

IRRI and the University of the Philippines' College of Agriculture in

translocating the multiple cropping experience of IRRI onto small one to

five hectarefarms in several regions of the Philippines.

/

Rice is traditionally grown upon puddled soil, consequently the

transition from rice to an upland crop presents difficulties in soil

and water management. Studies carried out at IRRI have demonstrated that,

with some changes of technique, direct seeding of rice onto moist soil

without puddling can produce yields equal to rice grown in puddled soil.

Direct seeding of rice greatly facilitates both intercropping and small

scale mechanisation of small farm operations. Furthermore, IRRI has

developed rice varieties which inature in 105. days against 125 days for the

traditional varieties, thus liberating land for other crops.

Using this new knowledge, a group of young Filipino agricultural

scientists from the University have started an applied research programme

to diversify the cropping pattern and increase the productivity on the
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farms of a group of Filipino small holders. In addition to the other

financial and technical support, IDRC has injected into the project a

capital sum to be used as a source of revolving credit available to

the small farmers in the local Agricultural Development Bank. Most of

these small holders have never made use of credit since they possessed

neither the collateral nor the confidence with which to approach the

bankers. We therefore hope to provide them not only with an improved

technology but a new and expansive agricultural economics system.

The second project in this region is also directed to rice farmers

but will probably take place in the Central Plain of Thailand where one

finds essentially two meteorologically distinct seasons. For approximately

six months of the year the monsoon climate supports the production of

rice and sugarcane. During the ensuing six months of semi-aridity little

is grown. The Faculty of Agriculture in the national university proposes

to demonstrate, with IDRC financial and technical assistance, how crops

such as sorghum, millet and rcowpeas, which are well suited to semi-arid

conditions, can be grown to balance out the rice crop and to improve not

only the farm income, but also the dietary spectrum.

The research will be carried out on a group of small farms supported

by the results of research carried out at the Universitg's agricultural

experimental station.

A group of 30 farmers - leaders of several Thai rural communities -

have agreed to act as the experimental group and subsequently as demonstrators
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to the larber community.

It is estimated that the results may eventually benefit more than

8 million farming families.

SLI DES

In addition to support for specific applied research carried out by

university and government scientists within the rural conmunities and

under small farm conditions, we are also seeking to encourage and support

a few international food and agricultural research programmes which

concentrate upon certain previously neglected but agriculturally important

food crops. The technique we are pursuing is to link together a series

of small research programmes at universities and research institutions

throughout the less developed world with one or more of the international

agricultural research centres.

Manjhot esculenta, commonl' known as cassava, manioc, mandioca, yuca

or tapioca, is one of the most important human energysources of the

tropics. It is believedtobe the major source of carbohydrate for more

than 300 million persons. It originated in Central and South America and

was introduced into Africa by the Portuguese in the 16th Century. Its

present day distribution is world wide in frost-free regions between the

lati tudes 300 North and 30° South of the equator at elevations below

6,000 feet.
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In the human diet cassava is eaten as a boiled or fried root, as

a crude flour or in a variety of fermented forms. The root is palatable

and the fresh and dried roots are used to feed animals. Both swine and

poultry will accept cassava when it is fed fresh, dried or as silage.

The washed out starch, both "as is" and chemically modified, enjoys a

wide range of applications both in foods and for technical purposes.

Cassava roots begin to deteriorate and putrefy very soon after

harvest. Consequently in many producing countries the roots are stabilized

by conversion to sun dried chips and compressed pellets in, which form they

are exported to Europe as a substitute for cereal grains in animal feeds.

Though yields in excess of 50 tons of roots per hectare have been

reported from well tended plantations employing optimum agricultural

technologies, for the most part cassava is grown without irrigation or

fertiliser on small plots in forest clearings. Under these conditions

yields in the first year may be of the order of 20 tons/hectare but after

the first crop has depleted the soil, yields fall to less than 10 tons!

hectare in subsequent years.

Most cassava varieties are useful only as a source of energy. The

roots contain about 30 to 40 percent dry matter which is largely carbohydrate

and the protein rarely exceeds 1.5 percent on a dry weightbasis. Other

essential nutrients are of minimal consequence.

A few cultivars collected in Colombia have been found to contain
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in excess of 7% crude protein on a dry weight basis but though in general

the amino acid pattern is similar to that of maize, it may well be that as

much as 50% of the nitrogenous material in cassava roots is non-assimilable

by monogastric animals.

Past research on cassava has tended to be of limited scope and size

and in many cases was carried out by one or two dedicated plant scientists

in almost total isolation. We have therefore undertaken to support a

major research programme centred at the International Centre for Tropical

Agriculture in Colombia and linked with a series of smaller research

efforts at institutions in various parts of the developing world.

The project will seek (1) to establish a world germ plasm collection,

(2) to select and breed from potentially high yielding varieties and

varieties comparatively rich in protein and other nutrients, (3) to

develop packages of agronomic practices best suited to the production

of high yielding varieties of improved nutritional quality, (4) to develop

systems of processing and preservation applicable within small rural

communities and (5) to develop animal feeds tuffs and feeding systems

based essentially upon cassava products.

We also envisage the development of protein enriched cassava through

the mechanism of microbial fermentation of the waste products and by-products

of cassava starch processing factories and by producing silage from cassava

tubers supplemented with non-protein nitrogen.
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Since first attention will be given to cassava. in hog feeds the project

has come to be known as the Cassava-Swine Project. The project however

will neglect neither other monogastric and ruminant animals, nor other

root crops which may be grown under similar tropical conditions.

A research grant has therefore been given to the University of

the West Indies to enable its scientists to pursue a root crops research

project in cooperation with the international centre in Colombia. In

addition a series of young scientists from various Latin American countries

are already undergoing training in Colombia to enable them to establish

within their own countries supporting research projects complementary to

that of dAT.. A number of Canadian universities have been enabled throu.gh

IDRC grants, to undertake some fundamental research in support of the

total cassava-swine prograrmie. In order to circumvent certain phytosanitary

problems arising from virus infections in some cassava cultivars, a

Canadian university department will by means of tissue culture attempt the

development of virus-free stock which can be more easily transferred from

one country to another.

We have just concluded a workshop in Colombia at which scientists

from all around the world, who have in the past been engaged in cassava

research, have attempted to identify the order of research priorities

and to create an international network for the dissemination and

utilisation of new knowledge. We are also looking at the possibilities of

creating a definitive cassava bibliography and a permanent international
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information system to be available to all scientists engaged in cassava

research.

It is our intention that all projects we support be vertically

integrated as comprehensively as possible. We are concerned that adequate

attention be given not only to production research but also to processing,

utilisation and consumption, whether it be by human or farm animals.

Consequently, in the cassava research project we propose to encourage

research designed to improve the technologies of processing and utilising

cassava and its products.

SLIDES

Cassava chip manufacture is a very simple process: the roots are

put through a locally made chipping machine which consists of a motor

which drives a home-made chipper made by perforating the lid of a metal

drum so as to leave a protruding ragged edge around each perforation; the

roots supplied to the chipper vary.greatlyin size as do the individual

chips. The chips are spread by wooden rakes over flat concrete slabs

varying in size up to more than an acre. Drying normally takes between

one and two days. During sun drying the moisture of cassava chips is

reduced from about 60 percent to between 15 and 20 percent. At night

when it rains, the chips are raked into heaps and covered either by

plastic sheets or corrugated metal tents.

. . . . 20



Pellets are made from a mixture of 90 percent ground chips and 10

percent dry waste from starch factories. This Waste material which Is

probably high in dextrins and polysaccharide gums acts as a binder for

the pellet. No water is added and the dry mixture is passed through a

perforated rotary drum under hi9h pressure, the pellets being extruded

as solid cylinders. The length of the pellets is variable in that they

are not cut to even shape but break of their own volition. It is my

opinion that a more uniform pellet of higher bulk density could be

manufactured using the type of pelleting machine employed in feed

plants or in flour mills for pelleting mill feeds. Due to the high

pressure in the extruder a good deal of frictional heat is developed

in the pellet which comes out at a temperature of about 80°C. Consequently

there is some moisture loss, the final moisture being of the order of

14 percent.

The other important processed cassava product is cassava flour which

is in fact washed out, dried starch. Starch is produced in small plants

which process about 4 tons of roots per day and large highly mechanised

modern factories processing more than 200 tons of roots per day. In all

cases the process starts with the whole root which is cleaned, washed

and ground sufficiently to rupture the cells and to permit the starch

to be washed out in running water.. In the small plants the macerated

cassava is washed out in rotary steel, or fibre mesh cy1indrs, the starch

slurry being then transferred to settling tanks from which the water is

pumped away and the starch spread over concrete slabs to be sun dried,
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a process which takes two or three days, or onto the surface of wood fired

drying kilns. Generally speaking, the kiln dried starch is of superior

quality probably because the more rapid drying reduces the degree of

hydrolysis. The small factories obtain yields of 14 to 20% by weight of

starch, the waste material from the root cleaning and starch washing

operation being dried and sold to the pellet manufacturers. The larger

factories obtain yields of 25% by weight and are continuous from the point

of intake to final bagging.

It is not surprising that the product of the small factories is highly

variable in starch and moisture content, hot paste viscosity and particle

size. Nevertheless, it would appear that even the low grade starches could

be more extensively used in food products.

I believe there is room for a considerable extension of the work

going on at TNO in Holland and TPI here in London in the use of cassava

starch in composite flours for breadmaking and in other cereal based foods.

Cassava tubers contain appreciable quantities of linamarin a toxic

cyanogenetic glucoside from which HCN is formed. It is sometimes

erroneously stated that only the bitter cassava varieties produce HCN.

In fact, HCN is liberated in both sweet and bitter varieties: in the

sweet varieties the bitter taste of the HCN is masked by the presence

of free sugars.

Cassava also contains an enzyme linamarinase which at low p1-I will

hydrolise linamarin liberating HCN which can be pressed or eluted out.
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A popular dish from cassava in West Africa is Garl , in which the

cassava is fermented in sacks under pressure, then dried in open heated

pans.

During the fermentation, species of Corynebacteriuni and Geotrichum

produce short chain fatty acids which lower the pH sufficiently to activate

the linamarinase. The HCN liberated disappears with the pressed out

aqueous fraction.

END OF SLIDES

The second major international programme we are seeking to support

and encourage relates to the agriculture of the semi-arid tropics. The

semi-arid region of Africa, southof the Sahara which extends from

Senegal in the West through Haute Volta, Niger, Northern Nigeria, Sudan

and Ethiopia includes some of the poorest and most malnourished people in

the world. I believe I am correct in saying that according to the United

Nations, the people of Niger and Ethiopia suffer the lowest per capita

income in the world. The principal crops of this region are sorghum,

millet and cowpeas with a little wheat and maize being grown on irrigated

land close to rivers such as the Niger and the Volta and adjacent to lakes

such as Lake Chad. Similar conditions exist over a large area of India,

other countries in Southeast Asia and in Northeastern Brazil.
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We are concerned in this programme not only to enable a significant

increase in productivity of these crops but also to develop more efficient

and effective means of utilising them as an alternative to imported grains.

We are fortunate in that my Associate Director for Plant Sciences, Dr. Hugh

Doggett, is recognized as one of the world's leading authorities on the

production of millet and sorghum. He and another of my colleagues, as part

of a four man team, have recently completed a study which culminated in

the definition of a new international agricultural research centre to be

located in India and known by the name ICRISAT (the International Centre

for Research in the Semi-Arid Tropics). It is proposed that this centre

will have close links with at least four existing research centres in

Africa and that we shall be able to establish an intensive international

programme to improve the production, quality and utilisation of millet,

sorghum, cowpeas and chickpeas.

A further important reason for IDRC's selection of the semi-arid

tropical region is that it embraces a number of both English and French

speaking countries. Since Canada is a bilingual, country we feel that

perhaps we have a unique opportuni.ty to act as a coordinating bridge

between these two linguistic groups.

I have mentioned several times our concern not only with production

practices, but also with utilisation. It is my belief that many

agricultural research programes both in the developed and the developing

countries have failed for want of cooperation and empathy between
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the agricultural scientists on the one hand and the food scientists

and technologists and nutritionists on the other.

I hope to speak at greater length on this subject of interdisciplinary

coordination in food and agricultural research at the annual meeting of

the Food Group of the Society of Chemical Industry in Leeds in July.

At this meeting, suffice it to say that through the cooperation

of two Canadian universities and a private inventor we have developed

a new system of small scale rural grain milling. The system is inexpensive,

simple in operation in that it relies upon the principle of abrasive

decortication, and within a single unit one can produce comparatively

high quality flours from sorghum, millet, maize, wheat, and a variety of

oilseeds and grainlegumes.

The first of these units will be established in a rural community

in West Africa where from locally produced grains and grain legumes it

will manufacture a variety of straight grade and blended flours. In

cooperation with the food science departments of two West African

universities we hope to explore utilisation of these flours and their

by-products both in traditional human foods and animal feedstuffs.

If, as we have reason to hope, the improved agricultural technologies

we are endeavouring to introduce into the rural communities give rise to

ever larger harvests, many of the rural farmers will soon graduate from

subsistence farming to a cash crop economy. Consequently greater attention

must be given to post harvest protection, storage, distribution and
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utilisation. We are therefore greatly encouraged by the formation of a

new international group which came into being as a result of a seminar on

grain storage held at the International Institute of Tropical Agriculture

in Ibadan last year. This group, known as "The Group for Action on Storage

of Grains in Africa", consists of representatives from the Tropical Products

Institute here in London, the International Institute of Tropical Agriculture

in Ibadan, L'Institut de Recherches Agronomiques Tropicales et Cultures

Vivrieres in Paris, FAO and the International Development Research Centre.

At our first meeting, held in Paris a month ago,it was decided that

this group will concentrate upon the problems of grain and grain legumes

storage in the semi-arid regions of Africa. By bringing to bear the

considerable technical and financial resources of this bilingual group

we feel confident that a significant impact can be made upon problems of

grain storage in both francophone and anglophone countries of semi-arid

Africa and that the results and experience gained there will form a useful

basis for application, in other semi-arid regions of the world.

The last major activity I would like to mention relates to the

development of a completely new cereal grain. Triticale, a cross

between wheat and rye, is an artificial genus created by agricultural

scientists in the hope that it will prove nutritionally superior to

and able to outperform the naturally occurring cereal grains under a

wide range of ecological conditions. Both hexaploid and octaplold

triticales have been produced by crossing rye with, respectively,

a tetraploid and a hexaploid wheat.
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Triticale is not totally new. It has existed as an academic curiosity

since the first naturally occurring triticale was described in a report

to the Botanical Society of Edinburgh in 1875. When a natural cross is

made between wheat and rye the Fl plant is normally sterile. It was

discovered in 1937 however than when an Fl seedling is treated with

colchicine its chromosome makeup is doubled and the resultant triticale

plant is partially fertile. This discovery opened the door to the genetic

improvement which has since taken place. Coichicine is an alkaloid from

certain lilaceous plants of the genus colchicum which includes the

autumn crocus.

The first triticale research and breeding programme of any scope

started in 1954 at the University of Manitoba. The IDRC is now supporting

and co-ordinating a major collaborative programme of triticale development

which is centred upon the Centro Internacional de Mejoramiento de Maiz y

Trigo (the International Maize and Wheat Improvement Centre) in Mexico

normally known by the acronym CIMMYT, in cooperation with the University

of Manitoba.

Though this research is still in its comparatively early stages,

it has already been reported from CIMMYT that progeny of a promiscuous

cross known as Armadillo are displaying both a remarkably high degree of

fertility and extraordinary nutritional characteristics. The range of

protein and lysine contents among these strains of triticale are found

to be considerably wider than in either of the parents, wheat and rye.
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More important, a few have demonstrated remarkably high lysine levels,

one in excess of 3.5 percent of the protein, with consequent high protein

efficiency ratios.

The primary purpose of the breeding programme will be to broaden the

genetic base, to increase yield, disease resistance and environmental

adaptability, and the development of the agronomic practices to achieve

these ends. In addition, we are equally concerned with both the nutritional

quality and the utility of this new man made cereal. To this end we have

established two international working groups to advise us; the first to be

concerned with the biological evaluation of the grain, the second with

its potential utilisation in the many countries of the world where it

might eventually be grown. Within these working groups we are bringing

together, as advisers to the plant breeding and supporting research

programmes, agricultural scientists, plant biochemists, food scientists

and technologists and nutritional scientists. We believe that such an

interdisciplinary combination is essential if, in the future, the

developing world is to produce for itself crops which are both agroncmically

more efficient and nutritionally superior to those presently available.

In the matter of the nutritional value of triticale, we are concerned

to discover whether the growth inhibiting 5-n-alkyl resorcinols demonstrated

to be present in the petrolether and acetone-soluble fractions of rye

lipids are carried over intO the new progeny, arid if.so whether they and

any other anti-matabolites present can be eliminated by genetic. selection.
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As with the Cassava-Swine Project, the triticale research programme is

already linked with agricultural research institutions in Africa and India.

We are particularly interested to observe its performance in the semi-arid

regions beyond the fringe of wheat producing territories.

As I said earlier, the IDRC has been in existence only a little over

a year and though we have already focused our resources upon a few areas

which we believe are of great importance to the developing world, our

programie for the long term future is essentially malleable. Since our

primary objective is not to initiate and conduct research ourselves, but

rather to give support to research scientists and institutions in the

developing world, we are anxious that our emphases be dictated by the

scientists, technologists and other cognoscenti of the developing

world.

To this end we are bringing together a series of informal working

groups of food and agricultural scientists of closely related disciplines

from specific regions of the world. For example, in March we have invited

the Directors of all the national institutes of food science and technology

in Southeast Asia to meet in Singapore. The meeting will be informal,

unstructured, without an agenda and to all intents and purposes off-the-

record.

. . . S 2.9
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We have been considerably unimpressed over the past few years with

the continuing series of conferences and seminars at which distinguished

scientists from North America, Europe and the international agencies have

lectured at scientists from the less developed world on how they should

go about their scientific and technological business. For a change we

propose to give the third world scientists the opportunity to give voice

to their hopes and despairs: to learn from them the opportunities and

difficulties which confront food and agricultural scientists In the less

developed world.

In Singapore we hope to uncover certain projects and objectives

common to more than one Asian food research institute and therefore to

reveal opportunities for cooperative research among several institutions

to which IDRC can give support.

Because of foreign currency restrictions many of the scientists

of the less developed world are unable to travel even to their

nearest neighbor and consequently much of their work goes on in

comparative isolation. Perhaps one of our most useful functions will be

to enable scientists fromthe less developed countries to travel to meet

scientists in other less developed countries who are working on similar

and related problems.

Briefly, and in summary, the objective of our programme at the IDRC

is to provlde,a climate in which food and agricultural scientists from

the LDCs can define and pursue their self-chosen priorities and objectives;

. . . . 30



. . . * 30

to enable them to undertake research which they see as most potentially

satisfying to the needs of their own rural conTnunities.

This does not mean of course that we are prepared to support any kind

of foolish nonsense. We have already said "no" to a variety of proposals.

Undoubtedly our greatest difficulty will be to select for support those

scientists and projects which stand a reasonable chance of succeeding,

projects which are consistent with the criteria for concentration which

we have chosen. We are not unaware of the risks inherent in the mode of

operation we have chosen but we believe these risks are well worth taking.

For if the scientists of the developing world are not enabled to make their

n decisions and their own mistakes, they will never acquire the skills

of scientific management essential to their countries' economic and

technological progress1. No boy ever learned to swim by standing on the

edge of the pool watching his father

The IDRC is unquestionably a fledgling organisation and whether or

not our chosen approach will be effective has indeed yet to be demonstrated.

I hope nevertheless that before 1 am sentenced to the seclusion of

superannuated senility I shall have the opportunity to return here and

say to.you that our experiment was not entirely unsuccessful.

************

. ,.
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