
Agriculture: 

A challenge 
for change 

David Spurgeon 

Threshing rice in Panay ,s,and, Phi@ 
pines. As much as one~quaiier to 
one-thirdafthe crop may be io~tas a 
rewit of inefiiciencies ,n handling and 
processing the crop aher it has been 
harvested. 

H ow do you feed the two billion peo- 
ple I” the world’s less developed 

countries when their food grain deficit, 
already some 37 million tons in 1975, is 
expected to increase to between 120 and 
145 million tons by 1990? And how do 
you do it without either destroying their 
own agricultural sector’s incentive or in- 
troducing unwanted and deleterious side 
effects into their cultures? 

Thatwas the”ChallengeforChange in 
Third World Agriculture” discussed at a 
September seminar in Edmonton, spon- 
sored by the Alberta Institute of Agrolo- 
gists and the IDRC. The seminar was held 
at the University of Alberta and attracted 
an audience of some 200 and a press 
corps numbering about 20. 

“There can be no doubt at all that the 
long-term solutionto this food deficit will 
be found only in increased productivity 
within the LDCS themselves”, the Cent&s 
president, Ivan L. Head, said in opening 
the seminar. “Indigenous production 
mutt become the primary s&rce of sup- 
ply. It is the recognition of that fact that 
has shaped the program for this seminar. 

“It is equally obvious, however, that 
a deficit ofthe magnitudeforecastcannot 
be met in that timespan without massive 
food transfers from the developed coun- 
tries in order to prevent further deteriora- 
tion in already inadequate diets.” 

The problem of how to supply such 
food aid without, as Mr Head put it, “un- 
consciously building in a series of dele- 
teriousaberrations” wasthe themeofone 
of the seminar’s two panels. 

One partial solution to the food prob- 
lem was described by Dr K.F.S. King, di- 
rector-general of the International Coun- 
cil for Research in Agroforestry (ICRAF), 
which was founded recently on the ini- 
tiative of the IDRC. Dr King defined agro- 
forestry as a land management system 
that increases productive yields by com- 
bining food crops, trees, forest plants, and 
animals on the same piece of land. He 
said the management practices used are 
compatible with local methods of cul- 
ture. 

Agroforestry should be employed on 
ecologically brittle lands that are only 
marginally useful for conventional agri- 
culture, Dr King said. These included the 
arid and semi-arid regions on which de- 
serts continually encroach, areas where 
shifting cultivation is practised, tropical 
pasture lands, and mountain areas where 
there is little vegetation. 

Dr King underlined the need for agro- 
forestry in these areas by noting that the 
developed countries now possess a larger 
amount of arable land per unit of popu- 
lation than developing countries despite 
the fact that their share is only 36 percent 
of the world’s total. In the year 2000, the 
developing countries will be required to 
feed 79 percentofthe world’s population 
with 64 percent of the world’s arable 
land. 

“At the end of this century, the de- 
veloping nations, even if they are able to 
afford to utilize all the best land in their 
countries, will have to support a larger 

proportion of the world’s population than 
they now fail to do”, he said. “Put in an- 
other way, a unit of land in the Third 
World would be required to support 
more than twice the number of people 
that a comparable unit of land in the de- 
veloped world will be called upon to 
do.” 

There are also imbalances in resources 
between the developing countries them- 
selves, Dr King said. Asia is the most 
densely populated developing area, yet 
it possesses the smallest area of poten- 
tially arable land. Fully 83 percent of its 
potentially arable lands are already being 
cultivated. 

Agroforestry has been practised in one 
form or another for centuries, Dr King 
said, but the efforts to devise a coherent 
land management systen- out of the 
welter of sometimes conflicting infor- 
mation and opinion about various agro- 
forestry practices are new. Much re- 
search remains to be done to identify and 
incorporate into agroforestry systems the 
various necessary elements: agricultural 
species tolerant of various degrees of 
shade; trees and plants that help prevent 
soil erosion; optimum spacing arrange- 
ments for trees and agricultural crops; 
andmultipurposetreesthatyield notonly 
wood but other products. Agroforestry 
must not be viewed as a return to primi- 
tive methods but as a modern adaptation 
of traditional farming and forestry tech- 
nologies that have proved effective in re- 
source management, environmental 
conservation, and food production. 

Peter Walton, plant breeding specialist 
and chairman of the plant science de- 
partment of the University of Alberta, 
noted some of the contributions his spe- 
cialty could make to alleviate the world 
food crisis. “One of the most important 
tasks of the next 10 to 15 years will be to 
decrease dependence on the feed grain- 
animal-consumer food chain.” The first 
thing the plant breeder can do is to help 
improve the nutritional quality of plants, 
for example, by improving the amino 
acid content and fitting it more closely to 
human needs. 

“Our second objective is closely re- 
lated: to improve our forage species in 
terms of quality and quantity so that the 
newvarietiescan make us lessdependent 
on grainfed animals in stockyards in the 
production of meat and milk. This is 
going to reduce costs and free grain for 
human consumption. 

“The IDRC has a program in Torreon, 
Mexico, which aims to reduce milk pro- 
duction costs by half by using pastures 
instead of by feeding animals in yards. 
And the last figures I heard from there in- 
dicated that rather than reducing them by 
half, the cost had been reduced by 
two-thirds. And this is but one example 
of something that could be repeated 
many times over throughout the world.” 

Finally, Dr Walton said, plant breeders 
candevelopcropvarieties with improved 
cold and drought tolerance and the abil- 
ity to grow under acid and saline condi- 
tions in order to expand areas available 
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for production. “This kind of task is one 
that is very familiar to Canadian plant 
breeders, because in many ways the 
whole history of agriculture in Canada is 
that of moving ever further northward 
into more difficult environments. And 
this has often been achieved by plant 
breeding methods.” 

Dante de Padua, an agricultural engi- 
neer from the Philippines, proposed that 
food supplies in Asia could be increased 
by improving postharvest practices and 
thus cutting down on waste. Some esti- 
mates suggest that as much as one-quar- 
ter to one-third of a total food crop may 
be lost in less developed countries as a 
result of inefficiencies in the postharvest 
system. (The postharvest system can be 
described as all the components of the 
industry that deals with food crops from 
the time they are ready for harvest until 
they reach the consumer’s table.) 

The major mistake that has been made 
in the past in trying to improve posthar- 
vest practices in Asia has been to assume 
that industrial-type hardware, ofthe scale 
used in developed countries in temperate 
climates and designed for crops like 
wheat or corn, would work just as well 
in hot humid countries for rice, Dr de 
Padua said. 

“The requirements in the Asian re- 
gion are unique and complex in a way 
that makes the introduction of innova- 
tions and of the necessary hardware a 
much more difficult undertaking than it 
has generally been thought”, he raid. 
Postharvest technology requires consid- 
erable adaptation for application in Asia, 
and the hardware must make use of in- 
digenous resources as much as possible. 

He described several simple, inexpen- 
sivegraindryersthatare being developed 
in Asia to cope with the area’s special 
problems. One, made of 3/4-inch ply- 
wood and a simple fan, was designed by 
the University of the Philippines at Los 
Banes, where Dr de Padua works on the 
Southeast Asia Postharvest Program. 
Thailand’s Royal Ministry of Agriculture 
has developed its own version of this 
dryer with a grant from the IDRC, and it 
has been exported to Malaysia and In- 
donesia under an Australian-AsEAN (As- 
sociation of Southeast Asian Nations) 
program for introduction on farms. A 
massive extension-type demonstration 
and training course is being conducted 
to instruct ASEAN country farmers in the 
dryer’s use. 

One reamn these dryers are needed is 
that commercial machines are simply out 
of the question because they are too ex- 
pensive: “An installed three-ton-per-hour 
dryer from Denmark costs us$286,000”, 
Dr de Padua said. “An installed two-ton- 
per-hour Japanese rice mill costs about 
$200,000.” 

The new, high yielding varieties of rice 
have made possible a second crop, 
which is harvested during the rainy 
months of September to November. The 
wet straw clogs harvesting machines, and 
if the rice is not dried it soon suffers from 
fermentation, mold, rot, or sprouting. 
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Many rice millers who traditionally have 
depended on sun-dried crops will simply 
stop purchasing during bad weather be- 
cause they do not get a good enough 
price for wet rice, and this leaves the 
farmers without a market for it. 

The antiquated milling system also 
contributes to rice yields lower than is 
possible in Southeast Asia, Dr de Padua 
said. Rubber-roller huskers are far more 
efficient than conventional disks coated 
with emery, but the rollers wear out 
quickly and are expensive. Dr de Padua 
said the replacement cost could be re- 
duced by licensing local manufacturers 
to produce them. 

Much of the discussion during the first 
of two panels centred on the need to con- 
centrateeffortson helpingthesmallfarm- 
er to increase food production, as these 
farmers comprise the vast majority of the 
population in developing coimtries and 
generally subsist on their own produce. 
Coupled with this was the need to avoid 
producing unwanted cultural effects by 
the changes introduced into traditional 
agricultural societies. 

Most panelists seemed to agree that 
technical developments are necessary to 
solve the food problem, but, as Howard 
Steppler, chairman of the plant science 
department at McGill University put it, 
“How can we assure that technical de- 
velopments do more good than harm?” 

Jose Valle-Riestra, a program officer in 
the Cent&s agriculture, food and nutri- 
tion sciences division at the Latin Amer- 
ican regional office in Bogota said: “New 
technical developments are like antibi- 
otics. They save a lot of lives but they 
have side effects.” For example, he noted 
that new rice varieties have been so ef- 
ficient in irrigated areas of Colombia that 
they have put upland rice growers out of 
business. Upland farmers simply cannot 
compete with growers in the irrigated 
areas. Such side effects are a conse- 
quence of forgetting the needs of the 
small farmers and concentrating on pro- 
ductivity: those working in development 
must respond to small farmers’ needs, Dr 
Valle-Riestra said. 

A member of the audience (who did 
not identify himselo raised a question 
often heard: Why insist on using agricul- 
tural chemicals in the Third World, and 
why all the emphasis on efficiency? 
Hadn’t small farmers survived for centu- 
ries by using their own technology? 
,xThe panel’s chairman, Dr C. Fred 
Bently, professor of soil science at the 
University of Alberta and one of the Cen- 
tre’s first governors, replied that an in- 
crease in food production is necessary if 
we aspire to some improvement in the 
human condition. Dr Steppler noted that, 
by coincidence, he had received a letter 
the previous day from Colombia, which 
gave the following results on the farms of 
campesrnos: 
l using the campesinos’ own technology 

and local strains of cassava, their yield 
was two tons per hectare; 

l using their technology and improved 
strains of cassava, the yield was five 

tons per hectare; but 
l using improved technology and im- 

proved strains of cassava the yield was 
15 tons per hectare. 
Both later explained that there were 

many reasons why agricultural chemicals 
and improved technology were needed 
on small farms in theThird World today. 
In former times, farmers did not have to 
feed the enormous present-day popula- 
tions of the cities, only themselves. They 
and their families lived on their land in 
what constituted a closed system: they 
did not ship food beyond their land’s bor- 
ders, and their own wastes remained on 
their land. When the land’s fertility was 
exhausted, they moved somewhere else. 

Once it became necessary to grow 
large amounts of food for populations in 
the cities who no longer grow their own 
food, farmers had to take more nutrients 
out of the soil than they put into it. The 
lost nutrients subsequently had to be re- 
placed by chemicals. 

Dr Bentley said someThird World soils 
are so low in phosphorous that there are 
eight pounds or less in a single acre to a 
depth of one foot. Yet more than eight 
pounds of phosphorous are required to 
produce simply the grain in a 50-bushel 
crop, leaving aside the amounts required 
for the straw and roots. Thus if three wc- 
c&w crops were grown on such soil, 
all the phosphorous would be removed 
to a depth of three feet (the normal depth 
of crop roots). There is no way that the 
yield could be increased on such land 
under those conditions without adding 
phosphorous --actually, the yield would 
decrease over time. 

The first panel discussion centred on 
the question, “Do technical develop- 
ments in agriculture do more harm than 
good to the small farmers?” Although the 
panelists found it difficult to answer this 
in a categorical fashion, a remark by Dr 
Steppler perhaps expressed the opinion 
of the majority. 

“There is an implication in the ques- 
tion thatthere isa’yes’or’no’answerand 
that we can live with either”, Dr Steppler 
said. “The question we should address is, 
‘Do we need technical development to 
solve the world food problem? - and 
the answer to that is an unqualified 
‘yes’ “. 0 


