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‘In the shape of a Loaf of Bread’

by Roger Revelle

Throughout the last 6,000 years most human beings
everywhere have lived in deprivation, ignorance, and
misery—not unlike that of India or Africa today. The
present situation of the peoples of the West is a highly
anomalous departure from the normal human condi-
tion. It remains to be seen whether it will prove to be
an ephemeral perturbation or a transition to a new level
of human fulfillment, a true Age of Man.

It seems certain, however, that such a new age can-
not arise unless all human beings march forward to-
gether. The existing gulf between peoples, the gulf be-
tween affluence and poverty, is more than a scandal and
a tragedy; it is also something that cannot persist. The
gulf is bound some day to close. The question is
whether it will be closed by a vast improvement in the
lot of the poor or by a decline and degradation of the
West.

Most past experience would suggest that the Western
civilization will decline as all others have done in the
past. But we are in possession of something that has
never existed before, something quite extraordinary—
the method and the spirit of science and the capacity
to organize and utilize the results of science, not only
to gain understanding of the world and of ourselves, but
to change the human condition.

In the rich countries, the scientific and technological
revolutions have created self-generating economic
growth. The chief result of these revolutions in the
poor countries has been to multiply misery, by causing
an increase in human numbers at rates never before
experienced. The question then arises: Is it possible
at this late date for the peoples of the poor countries
to gain the benefits of science and technology, and
thereby to attain lives of hope and human dignity? We
must ask ourselves whether, to what extent, and in what
way science and its companion, technology, can be used
to transform the lives of the peoples of the poor coun-
tries, and ultimately to close, at least partially and rela-
tively, the gap that now divides the world.

The real obstacles to development are technical, so-
cial, economic, and moral—the Four Horsemen of the
Modern Apocalypse are Ignorance, Hatred, Fear, and
Indifference. Awvailability of natural resources is not a
fundamental difficulty. Cheap and abundant nuclear

power could, in principle, be installed everywhere with-
in the next several decades, and other natural resources
are widely distributed. Agricultural yields could be
increased several fold throughout most of the under-
developed world.

1,000 Calories per Person

Within the United States we produce some 11,000
calories of edible crops per person per day on one acre
of cultivated land per person. Of this, we eat about
2,000 calories, export another 2,000, and feed 7,000 to
livestock and poultry, from which we obtain the remain-
ing thousand calories in our average daily diets.

If the productivity of the world’s presently cultivated
3.3 billion acres could be raised to equal that of the
United States, the six to seven billion people anticipated
in the year 2000 could obtain pleasantly adequate diets
in terms of calories, proteins, and other nutrients, even
though their supply of animal products would be only
half that of the average U.S. citizen today. Such an
increase in productivity would not be inhibited by cli-
matic or soil conditions in the poor countries. With
full irrigation development, it would be possible to
grow three crops a year over much of their cultivated
land areas, while in the United States cold winter
weather severely limits multiple cropping. The prob-
lem of increasing farm productivity in the poor coun-
tries is essentially one of creating radical changes in
agricultural technology. This involves much more than
agricultural science as it is usually defined, but such
science is an essential component.

For the longer term there are abundant reserves of
potentially arable but uncultivated lands in the poor
countries of Africa and South America. The picture is
much less optimistic for Asia, where most of the world’s
people live and populations are rapidly increasing. With
full irrigation development and multiple cropping
wherever feasible, the gross cultivated area (cultivated
area times number of crops per year) in Asia, outside
the Soviet Union, could be increased to about 2.5 bil-
lion acres. At present United States levels of technology,
and taking into account the cultivated area necessary
for non-food crops, it would be possible to produce




4,500 calories per person per day for foodstuffs and live-
stock feed for five billion people. This is only 20 per-
cent more than the population expected by the end of
this century. At present levels of productivity per acre,
the potential gross cropped area would provide no more
than a bare subsistence diet for the population expected
by about 1990,

This discussion of the physical potentialities for in-
creasing agricultural production raises implicitly some
of the reasons why the poor countries are not now re-
ceiving much beneht from science and technology.
These driving forces of the Western world cannot be
effective in the poor countries unless they are accom-
panied by capital investment, social change, educa-
tional expansion, and governmental reform.

Market Agriculture

The traditional method of increasing food supplies
by expanding subsistence agriculture is no longer feas-
ible, partcularly in Asia, where most of the world’s
people are, and where nearly all the arable land is
already cultivated. To achieve increased yields per acre,
the farmers must purchase fertilizer, irrigation water,
pesticides, improved seeds, farm tools and farm ma-
chinery, and they will be unable to do this unless they
can sell a large share of their crops, that is, unless they
ran make the trausition fom subsistence agriculture to
market agriculture. This means that agricultural pro-
ductiont cannot be increased sufficiently unless there is
also a very considerable overall economic development,
at a rate markedly in excess of the growth in population.
Feonomic development, in turn, means rising per capita
incomes, and hence an increase in per capita demand
for food.

Increased inputs help the new IR-8 rice to reach iis full
high-yield potential. Here, Philippine President Ferdinand
Marcos and Wesley C. Haraldson, divector of U. 8. AID
Mission in the Phi?

ing new methods,

ippines, inspect sample kit for introduc-

The needed increase of food supplies, because it in-
volves overall economic development, will involve very
large capital investments, probably a transfer of five to
ten billion dollars more per year from the rich coun-
tries to the poor ones than is now the case, as well as a
very high level of technical assistance in research, experi-
mentation, education, and expert advice,

The developing countries lack the research and edu-
cational institutions and the educational manpower that
are necessary for the sustained application and creation
of agricultural technology. There are not enough
trained persons in those countries to teach the numbers
of scientists, extension workers, and other specialists who
will be needed. It will be mandatory to add to their
human resources the very large resources of the United
States land-grant colleges, private foundations, and in-
dustry, and the expertise of the Europeans and the
Japanese.

Some education, particularly of new faculty members,
can be given in the advanced countries, but most should
he in the less developed countries, with their unique
conditions and special problems. This will require in-
stitution building on a very large scale.

Education for modern agriculture means much more
than teaching agronomy and animal husbandry. It in-
volves engineering. economics, sociology. law, the hu-
manities, and all the sciences. Most of the fields of
buman endeavor must be focused on agricultural de-
velopment. Merchants, bankers, and administrators are
needed to provide facilities; legislators and civil servants
to establish effective laws and regulations: editors and
broadcasters to mold public opinion and transmit in-
formation to the farmers. In these overwhelmingly rural
societies, agricultural development is not just a matter
for farmers and agricaltural technicians, but depends
on the whote way of living, the culture and values of the
nation.

Obstacles to Development

These statements hold doubly true for the problem
of overall economic and social development. Capital
investment and technology are necessary but not suf-
ficient conditions. Numerous obstacles must be over-
come: the indifference of civil servants, and the self-
seeking of oligarchs; the shortage of entrepreneurs, the
lack of rewards for scientists and teachers, the emphasis
on family rather than public morality, the fear that in-
novations will make an already bad situation worse, the
small rewards for the individual in an extended family,
the reliance on magic rather than experiment, the ten-
dency to seek security rather than improvement.

The barriers of history, tradition, and culture in the
poor countries are so great that many laymen, and even
many social scientists and professional humanists, have
seriously questioned whether our Western culture has
much to offer them. What do these people want? What
would a better life mean for them? We talk glibly about
the spirituality, other-worldliness and apathy of the In-
dians as a justification for our faiture to help in alleviat-

(Continued on page 14}



by Sterling Wortman

Director, Agricaltural Sciences
The Ruockefeller Foundation

Editor’s Note: Over the years we
have lewrned much—sometimes pain-
fully—ahout food production, and we
need 1o know still mére. Of particu-
lar interest are these seven concepts
frorn one who has been intimately
involved,

Dr. Wortman's point of view s
that of the agronomist. as is wmplicit
thronghout his remarks, and his con-
cepts do not dispute the teachings of
other disciplines. Thus, his assertion
that greater literacy is not a preregui-
site to economic development is “in-
tended in no way to minimize the
importance of a nation’s investment
in education,” but rather to make
clear that agricultural development
need not await that process,

Similarly, to say that land reform
{5 ot a prereqaisite to increased ag-
ricultural production in no way de-
nies the desirability of land reform;
it merely notes that effective steps
o increase crop production can be
taken even before social and eco
nomic reforms are carried out.

The seven concepts ave excerpted
from a paper presented by Dy, Wort
man in Columbas, Ohio, November
14, 1967.

1. Farmers will adopi profiiabie
practices. There have been many un-
successful efforts in the past to in-
duce farmers to accept individual
new practices, or supposedly better
practices of their neighbors. Conse-
quently it oftzn has been assumed
that agriculture cannot progress un-
til the farmers have a substantially
betier basic education or change cer-
tain attitudes. Experience now in-
dicates rather clearly that even the
poorly educated smwall farmer will
adopt new practices rather rapidly
if {a) the new sets of practices are
clearly more productive and 1sore
profitable to him, (b} an experienced
agriculturist will show him how to
use thom, (¢} goverpments will make
available to him, on credit when
needed, fertilizers, pesticides, and
other essentials and {1} there s an
available market and a satisfactory
price. The major blame for static
yields can no jonger be placed en-
tirely on the farmer,

2. Government leaders can stim-
wlate agricultural development. It
has become fashionable jn recent
years to malign national authorities
in the developing countries for their
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apathy toward agricultural improve-
ment. We have heard repeatedly that
such leaders are not making the nec-
essary investments of men and money
in agricaltural activities, that agri-
cultural mstitations are not receiv-
ing adequate support, that policies
are discriminatory against agricul-
tare. There bas indeed been too
much apathy, but it has been most
encouraging to see the speed and
vigor with which leaders in the Phil-
ippines, in Pakistan, in India, in
Tuarkey have sapported agricultural
efforts, and we must re-examine the
basis for the criticism.

When we take into consideration
the fact that national leaders abroad

have for the past two decades
watched unsuccesstul attempt after
unsuccessful attempt to improve ag-
ricutture through community devel-
opment efforts, through reorganized
extension programs, through intro-
duction of piecemeal technology,
then perhaps it is understandable
that apathy prevails, But, it is also
encouraging that some governments



do proswie agriculture once the lead-
ers see for themselves on the lands
of their own {armers that new and
useful technntogy will bring more
profits to their farmers and more in-
comne to thelr nations, and that their
own trained people can be instru-
meotal in bringing these benehts to
their countries.

5. Cirealey litevacy 15 not a prereq-
developmeni.
Some influential persons, in the U.S.
and abroad, have believed that ag-
ricultural progress can occur only as
substantial improvement is made in
the fiteracy of the farmers. It there-
fore has been concluded that, to ac-
celerate agricultural  progress, na-
tions must first invest in primary and
secondary education. Recent events
in Mexico, India, Pakistan, Keunya
and El Salvader indicate that such
education is not a prevequisite, but
that effective production cfforts can
he mwounted  without waiting  for
these long-term educational develop-
ments. This is-intended in no way
to minimize the importance of a na-
tion's investment in education, for
we abb reahize that such education s
highly aportant. But it is also costly.
Most developing nations rpust. if they
arce to adeguately support education,
first cveate the wealth to supply the

uisiie lo  ecanomic

necessary  funds. In pations  with

rural econonues this is largely a job
for the professionals in agriculture.

4. Increased Per capita income is
nol a prevequisite to progress. Some
studies have been interpreted to in-
dicate that agricultural output can
be mapidly accelerated only when a
nation reaches some “take-oft’” stage
in kevel of per capita income or cap-
nal  acouowmtavion, Interestingly,
some of the most rapid progress be-
ing made today 1s in nations which
have not et these supposed require-
mwnts. Rather. it is becoming in-
creasingly appreciated that per capita
imcomnwes chimb as a rexudt of agricul-
taral and other econouuc progress.

b deevleration of agricidtioral oui-
put can be rvapid. Experience in
Mexien, in Pakistan, in Kenya, and

elsewhere indicates clearly that agri-
cultural productivity can be accele-
rated at rates never before experi-
enced—even in the United States.
This is not to imply that the United
States has ot been capable of such
rapid increases; rather it suggests
that given the need and the deter-
mination, a nation can by concerted
action bring about accelerated eco-
nomic deveiopment through agricul-
tare, and at rates commonly con-
sidered impossible of attainment less
than a decade ago.

6. Land reform is not a prereq-
uisiie to accelerated production. In
some nations such as Japan, Taiwan
and Mexice. rapid agricultural prog-
ress has been associated with land
reform and undoubtedly it some-
simes has been a factor of some im-
portance A npation should put its
land to most productive use, large
under-utilized land holdings should
be in economic production, farm
holdings must be economic units and
should not be excessively fragmented.
and  landlerd-tenant  relationships
must pernut the man who tills the
soil to have a profit incentive. And,
it 1s now obvious that farmers mast
have a profit incentive if they are
to invest added time and money to
obtain higher productivity. Never-
theless, some nations are not wait-
ing for politically sensitive land re.
form programes to mature; they are
mounting  <rop  production  cam-
paigns now.

7. Agricuiture is a basic imdustry.
There is an increasing awareness that
agriculture is a basic industry in all
nations except a few highly indus-
trialized and arbanized ones. This
has led to the realization that the
tatal economic development of each
vation, including its ability to 6
nance peeded public programs, de-
pends upon greater output per umit
area and increased profitability of
agriculture. In the nations having
predominantly
farm income must go up. Agricul-
ture must be moved from a barter
system to that which will provide

rural populations,

greater per (,‘(zpic’a income to spur
the demand for products of industry.

In each nation relatively few ma-
jor crop and animal species account
for most of the wealth which is,
or could be, produced. Certain of
these are the commodities which hrst
sbould go up in productivity. The
shipment of food into the deficit
countries, either as raw products or
as mamufactured or processed sub-
stitutes, 18 not a good alternative to
production by the recipient nation
if it depresses farm prices and dis-
courages production. Economic de-
velopment, then, hinges rather di-
rectly on lmprovements in conven-
tional agriculture, largely through
the conventional means so well
known in the United States and in
other advanced countries,

The seven new concepts discussed
above will, in turn, facilitate and
make more effective the necessary
steps toward improving conventional
agriculture, and thus fostering eco-
nomic development,

e

James Named to Head
AID War on Hunger

President Johnson has nominated
Dr. Herman Brooks James to be As-
sistant  Admanistrator for the War
on Hunger, Agency for Interna-
tional Development,

Dr. James is Professor and Dean
of Agriculture at North Carolina
State University, where he has heen
a faculty member since 1945, He 1s
also a member of the Advisory Com-
mittee on Agricultural Economics of
the Department of Agriculture.

For many years Dr. James has
maintaned a special interest in ag-
ricultural development problems in
Latin America.
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ID Project Improves

New high-yielding, bigh-protein varieties ot sorghunm,
developed at Purdue Upiversity in research sponsored
by the Agency for International Desclopment, can ma-
terially improve the diets of millions of persons in Africa
and Asia, where grain sorghum is an important food.

This report by Dr. Robert Pickewt, Professor of
Agronomy at Purdue and principal investigator on the
AID-Purdue University research project, was made at
a recent semuinar in Washington, attended by AID and
Deparunent of Agriculture scientists.

In addition to their importance as human focd, the
new grain sorghum varieties will improve livestock feeds
around the world, Dr. Pickett said,

Grain yic‘ds of over 200 bushels per acre can be
dIltl(‘lpal(’d in the developing countries with the new
varieties under favorable conditions, Dr. Pickett said.
Selected hybrids are capable of much higher yields,
but may not be practical in countries which do not
vet have a seed industry to produce hybrid seed.

Protein levels in the new grain sorghums range from
153 to 20 percent, compared with 10 to 12 percent for
ordinary sorghum. This sharp increase will make avail-
able tremendous amounts of scarce protein, thus en-
hancing the nutrient quality of this major ceveal food.
Low protein levels in the diet of the sorghuni-cating
peoples bave resulted in malnutrition and in irrepar-
able losses in learning capacity of infants.

Dr. Pickett and his team have determined that some
sorghum varieties have high levels of the essential
amine acids, lysine and threonine. The Purdue investi-
gators found that both of these characteristics—high

uality, Yield of Sorghum

quantity as well as high quality of protein—are inherit-
able, and they are building these characteristics bt
high-yielding varieties adaptable to conditions in the
tess developed countries. Dr. Pickett is convinced that
high-yielding, high-protein grain sorghums can be de-
\/eloped to meet the specific needs md food preferences
in each country where sorghum can be grown.

Dr. Pickett’s intevest in the potential for expanded
utitization of qorghum was aroused when he spent a
sabbatical leave in India with the Rockefeller Founda-
tion. In India Dr. Pickett worked on more than 12,000
itemns in the world sorghum collection, which consists
of samples of sorghum from all parts of the world. The
collection was assembled by the Rockefeller Foundation
in cooperation with the Indian Government.

After returning to Purdue Dr. Pickett continued his
work on materials from the world collection, and
tound that some had doubled the protein content of
varieties commonly grown. These findings, together
with Dr. Pickett's ohservations on sorghum yield po-
tentials, resuited in the research contract between Pur-
due University and AID,

The project’q aim &5 to investigate the possibility of
improving yields and nutritive quality of the grain sor-
ghums Dy Pickett is identifving high-vielding and high-
protein germ plasm matevials from the world sorghum
collection, and developing them into commercially ac-
ceptable varieties which can be adapted to meet specific
needs of the developing countries.

e —Alvin D). Avers
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The Agency for International Development has au-
thorized a $10.5 muallion Allance for Progress Joan to
the Goverunent of Brazil to belp finance commodities
and technical assistance needed to continue the malaria
Program.

Brazil's goal 15 eradication of malaria iy areas inhab-
ited by 45 mitlion people—52 percent of its popula-
tion--by the end of 1968, and protection from the dis-
ease. through spraying, in the rest of the nation by the
saine date.

In addition to technical assistance, the AID loan will
fianace the voport of needed Amevican goods includ-
ing DDT, triton, microscopes, microslides, laboratory
supplies and sprayers.

Malaria eradication in Brazil to date, 1958-68, has
cost an estimated %106 willion of which the U.S. bas
contributed approximately $14 million in grants and
6.5 million in a loan.

The present programm will continue through 1975 and
will cost an estimated $216 wpullion for the 17-vear
peried. The Brazilian Government will finance 81.1
percent {3175 million) in local costs and external
sources will provide 18.9 percent ($41 millien) in im-
ported conmmodities and technical assistance.

Reported malaria cases have beew averaging 100,090
annuzrlly, but health experts believe the actual number
is higher because inapy cases go undetected or unre-
ported.

Already there ave owiaria-free areas as a result of the
continuing program. These include Rio de Janeiro, Sao
Paulo and some of the more populous sections of the
country such as Rio Grande do Sal and substantial
portions of the states of Bahia, Pernambuco, Minas
Gerais, Ceara, Paratha, Rio Grande do Norte and Santa
Catarina.

Of Brazil's 87 million inhabitants, 70 mnillion now hive
in aveas under the federal malaria eradication program.
The Brazilinn Governmment, with the assistance of the
Rockefeller Foundation, first organized its anti-malaria
service m 1938 following a severe epidemic in ruval
arcas of the states of Rio Grande do Norte and Ceara.
spread by the anopheles gambiae mosquito.

After two years the anopheles gambiae was eradicated
there but that disease continued to be spread by other
malaria-carrying species. In 1941 a Nationa! Malaria
Service was established and in 1943 contro} was ex-
tended to the Amazon and Doce River Valleys. The
contred activitdes cousisted of draining and filling the
principal breeding places.
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Brazilian efforts have been coordinated with U5,
and international health agencies. In 1964 the U.S,
teaned Brazil $6.5 million to acquire U1.S. supplies. In
1968 the Panp American Health Organization and the
1.5, Public Health Service assisted the Brazilian Min-
istry of Public Health in drawing up a national plan
for eradication of malaria.

Currept plans call for spraying 4,044,000 homes dur-
ing July through December to bring the year's total
of protected homes to 7,346,000, A PAHO staff of I8
experts is assisting and AID is financing services of five
malaria technicians from the U.S. Public Health Service.

The program will be carried out under Brazil’s Min-
istry of Health through its Malaria Eradication Program
(CEM). The Pan American Health Organization is
providing technical support and anti-malarial drug

2 CONFERENCES
STRESS
REGIONAL
COOCPERATION
AGAINST
MALNUTRITION

Two important regional conferences on nutrition

Conference in Islamabad, Pakistan, March 18-22, and
a West African Nutrition Conference in Dakar, Senegal,
March 25-29. The importance of regional cooperation
in combatting malnutrition was stressed at both meet-
i1gs.

The Dakar Conference, sponsored jointly by the Re-
public of Senegal and the Agency for International De-
velopment for the United States, was attended by rep-
resentatives from Gambia, Ghana, Liberia, Nigeria, Si-
erra Leone, Ivory Coast, Dahomey, Guinea, Upper
Volta, Mali, Niger, and Togo, in addition to the two
sponsoring countries,

Dr. Martin J. Forman, Director of the Nutrition and
Child Feeding Service, Office of the War on Hunger,
headed the AID delegation, which included Mrs. Frank
Pinder and Joyce Mallinger. Dr. Jacques May, LS.
Public Health Service, was the Conference Convener.
Pre-Conference arrangements were made by James
Maher, regional Food for Peace Officer, AID.

The conference participants — government officials
dealing with nutrition, and professional leaders involved
in nutntion and food technelogy—adopted recominen-
dations covering these points:

1. The need for regienal training centers;

2. An exchange of manuals, recipes and educational
materials;

{Continued on page 14)



Menst and potatoes are taken for granted by most
American families. But in India, where the fight «©
hait hunger faces a most gruelling test, meat is taboo
hecause of religious values and pomiocz, are far from
plentiful,

Little wonder, then, that two Peace Corps Volun
teers take great pride from the seemingly insignifivant
achievement of helping an obscure village in northern
India double its potato production.

David A. Copus, 26, of Dallas, Texas, and Gene
Tacken, 24. of McFarland, California, are food pro-
duction Volunteers in Village Susandi, Ghazipur Dis-
trict, in the Indian state of Uttar Pradesh.

The wwo Volunteers have been living among the
Koeri people for almost 18 months. Their village is
one of 112,313 villages in Uttar Pradesh, a state which
has a population of 80 miilion.

Village Susundi, with less than 1,500 inhabitants,
5 located in a traditional potato-growing region of
India. But there has begn a high incidence of diseass
in locally-grown potatoes, the Volunteets reports.

Neither Volunteer had worked on a favra before join-
ing the Peace Corps. Copus has a bachelor’s degres
from Northwestern University and a Jaw degree from
Harvard., Tackett attended the University of California
at Santa Barbara. They recetved their tramning for the
India assignment in a crash eight-week course at the
State University of New York in Albany.

Copm and Tackett read about a new variety of red
potato in an Indian agricultural publication. They in-
formed the villagers about the new potato and urged
them to experiment.

Folfuntecr William C. Dahnke (center), a Ph.D. in soif
chemistry, teaches in El Salvador's agricultural college. He
is seeny here with two of his students,

Through the effr)rm of the Indian government's re-
gional botanist, L. C. Sikka. the Volunteers were able
to obtain enough bced for demonstration purposes.
Other officials, impressed by the effort, helped provide
ammple fertitizer.

“The results are tmpossible to believe,” says Copus,

“The new potatoes have broader leaves and are grow-
ing more tapidly. They are 100 per cent disease free.
The vield should be doub}c, if not triple, the normal
harvest.”

Even more significant, savs Copus, is that “from a
meager beginning of two acres of demonstration plou
in 1967, we will leap to perhaps 100 acres in 1968,

Task Has Only Stavted

But the Volunteers feel their job is only begin-
aing. “Farmers are coming from miles around asking
us for seed for next year. Therefore, we are planning
to form a village committee which will elect a vepre-
sentative to make the necessary arrangements for pur-
chasing new seed,” explains Copus.

But the most important factor, according to the Vol-
unteers, is that the farmers are convinced they need
to be receptive to new vavicties of seed and new cul-
tivation practices.

“We hope that in two years Ghazipur District will
be saturated with the new potato,” says Copus “and we
alsp hope that the farmers will continue to ask the
all important question: How can we improve what
we are presently doing?”

The Volunteers say the farmers have been asking
this question for some time.

Volunteer Hevrh Johnson (right), who teaches agvicul {urfu
tee Ffmqurc al an (’x;;evnm’nml farm station in Imn 15 see
doing field wmk wzth a sm(]mzt




Under these circumstan
with individual farm gro
and rural leaders trying to
to conununity needs.

Putting this into pract:
African nation of Niger,:
ordinate their efforts with
et de Cooperation, an age;
Economy. :

About 30 Volunteers
cations between farmers
tional agency. They alse.
operative stores, arrang
of crops and teaching f
including how to weigh

In Bolivia, more than
rural agricultural adviso
unions attain self-sufficie
classes for members, impr:
tem, developing sound 2
cedures, assisting the ex
training new leaders.

There also are many
cultaral programs which
as animal husbandry, irvig
mechanics, forestry and E

Faraers in Kouchesfahan, Tran, had never vaised ducks until Volunieey Dennis
Yates (left) persuaded them to stavt a project that has proved to be extremely
brofitable.
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“Only the answer has been lacking,” says Copus.
“Somechow expert knowledge is not reaching the vil-
fagers. We are bringing that to them.”

Finding the answers to various aspects of the world’s
food problem is a steadily increasing concern of the
Peace Corps. Copus and Tackett are two of more than
3,350 Vohmteers who are involved in agricultural or
agriculture-related programs in 34 of the 57 naticns
where the Peace Corps operates.

This number—25 percent of the entire contingeni—
represents a substantial increase in size and scope of
Peace Corps involvement in agriculture in the past
few years. According to current plans, by 1970 half
of all Peace Corps Voluntters will be working in ag-
riculture,

Help Teach Management Techniques

Basically, Volunteers work through cooperatives to
help hast country nations improve not only farming
techniques with particular staple food crops, but co-
operative management techniques as well. Volunteers
find cut quickly that while good management is a key
to A successful cooperative, persons with proper train-
ing usually are not available in most countries.

At feeding time in an Indian poultry
Zumbro {right) takes cave of the chore




ces. Volunteers work directly
aps or with extension officers
- apply cooperative technigques

ice takes many forms. In the
for nstance, Volunteers co-
ithe Union Nigervian de Credit
cy of the Ministry of Rural

‘e helping improve conununi-
and policy-makers of the na-
divect operations of small co-
the purchase ansd storage
armers clementary arthmetic
‘produce,

50 Volunteers are serving as
They are assisting credit
¢y by holding educational
oving their organizational sys-
ounting and auditing pro-
ting leadership as well as

=}

s

specialized Peace Corps agri-
include technical aspects such
yation, soil conservation, farm
sorticulture.

1y

Volunteer ferry / egler (vight], nj'ork:‘ng on u poultry development pmjcc'f_z‘n
Hydevabad, fndig, shows an Indian jaymer what to look for when inspeciing
chichens.

1000 in India

Inn India, the Peace Corps’ largest program, almost
L0000 Volunteers are involved in various agricultural
projects.

For exauple, farmn mechanics and irrigation special-
ists are aiding farmers with the planning, surveying
and construction of new irrigation systems required
when the Nagarjungasagar Dam, one of the world's
largest, begins irrigating three million acres of land
there,

Eventually, other Volunteers will assist Indian farm-
ers with crop planning, new cultivation practices and
water utilization.

Volunteers in Malawi, between Zambia and Mozam-
bigque in southern Africa, are teaching farmers the
Paste facts about the causes and cures of diseases while
others research the incidence, effects and causes of local
cattle diseases.

Most Volunteers serving in Peace Corps agricultural
programs are “A.D. Generalists.” These are persons
with college degrees in liberal arts programs who are
trained by the Peace Corps to be specialists in a par-
ticular aspect of agriculture,

But an increasing number of persons with agricul-
tural backgrounds—including retived {armers—-are now
participating in Peace Corps agricultural projects.

lopment project, Voluntees Charles
ith the cssistance of an bidian farmer,




Cne of the most important aspects of the program,
according to the Peace Corps, is the personal inter-
action between Americans and host country nationals.

Interchange of 1deas

Se, while Volunteers are sowing seeds, they also are
sowing ideas and attitudes, from which they reap new
wdeas and an appreciation for different attitudes. This
all contributes to a plentiful harvest ot agricultural ad-
varwernent and international understanding.

Heye are some examples:

e A Volunteer in India persuaded a neighbor, who
Hives 1t a stucco house, to build a chicken farm on his
roof. This way, the man needs no extra land for bis
farm and he need not hire a night watchman hecause
the only way to the yool is through the house. Anotber

Preparing to demonstrate a rotarvy mower at Punjab Agricul-
tural Unwersity, India, Volunteer Garry L. Husk (left)
explains how the machine operates.
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Folunteer Clavk Kerr works with students at the Kolo
Agricultural School, which trains all of Niger's agricuiturai
extension agents.

major advantage is that there is no smefl . . . thanks
to the wind. Everyone seems happy. The man is making
money and the local population now has plenty of eggs.
Even the hens seem to enjoy high living.

¢ “You're assigned to the village of San Jose,” the
newly-arrived Volunteer in Pern was told. So the young
man beaded north to the quiet fshing town.

“What to do first?” he asked himself upon arrival.
He soon decided to attempt to convince the villagers
to form a C()operative.

This way they could market their fish collectively
and buy engines with their combined income to replace
the sails on their boats.

The idea worked and the fishermen made enough
money to repair the village's electric generator as well.

But there is a footnote to the story. The Volunteer
achieved his success in the wrong village. The San Jose
he was assigned to 1s in southern Peru, hundreds of
nules away.

e Wouldn't it be simpler to ship modern farm
equipment overseas?” a friend asked a 62-year old re-
tired farmer who had just returned after serving two
vears a3 a Volunteer in Latin America,

“Simpler, yes,” replied the man. “But before we can
send new tractors we have to help these people put
metal tips on their wooden plows.”

—Mike Keller




—FOUNDATIONS TO SEEK ANSWER

When the Rockefeller and Ford Foundations an-
nounced earlier this spring they would provide more
than $4.8 million for specialized agricultural research
and training centers, they focussed further attention
on the tropics as a possible breadbasket for hungry
millions.

The world's food supply could be “doubled or tripled”
if the best areas of the tropics are properly developed,
Dr. J. George Harrar, President of the Rockefeller
Foundation, declared at a press conference in April. He
and David E. Bell, Vice President of the Ford Founda-
tion, said some of the major difficulties lie in finding ef-
fective ways to solve soil problems and in developing
varieties of grains that can survive extreme conditions,
yet produce high yields.

Photos: Rockefeller Foundation
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{The Agency for International Development has fi-
nanced a number of vesearch projects in this field and
is working with the foundations and other instite-
tions in an effort to belp boost tropical and sub-tropical
food production.)

In furthering their particular role in seeking answers
to problems facing many developing countries, the

Foundations are establishing a new International Cen-

ter for Tropical Agriculture (CIAT) in Colombia, and
an International Institute of Tropical Agriculture
{IWTA) in Nigeria. Additionally, the jointly-hnanced

International Rice Research Institute (IRRI) in the
Philippines, and the International Maize and Wheat
Improvement Center (CIMMYT) in Mexico received
grants to expand their work.

ionel Rice Rescarch Institute in the Philippines

~contrast traditional iransplanting of seedlings (joregroundj with divect placement
of seeds by hand. and vy mechanical drill.

i1



Aevial photo shows the main buildings ot the international Rice Rescarch Institute, Los Banos, the Philippines.

Expect to Start Soon

The two new centers are expected to begin operations
within a year. The CIAT center in Celombia will be
concerned primarily with the lowland arcas stretching
from Central America through Brazil. Its indings, bow-
ever, would be expected to beneht other tropical re-
gions as well.

Mr. Bell said the Ford Foundation has provided
funds for teams of agricultural science consultants for
CIAT. They will lay the basis for decisions on initial
priovities. The Center, which will be headquartered in
the Caunica Valley at Palmira, is heing developed jointly
Iy the Rockefeller Foundation and the Colombian
Government,

In addition to corn and rvice rescarch, carried cut in
cooperation with CIMMY'T and IRRI, studies will be
made of starchy food crops, such as cassava, sweet
potatoes and plantain: grain legumes mcluding soy-
beans, chick peas, pigeon peas and cowpeas; tropical
pastures and livestock and tropicai fruits and vegetables.

The HTA in Ibadan will also be concerned with
problems of agriculture in the humid tropics. It is loca-
ted in a densely populated forested area, where the need
is to develop a stable, productive food-crop agriculture,
Ermphasis will be on crop and soil management systems
for sustained productivity on rain forest soils; improve-
ment in cereal crops: grain legwnes, vegetable crops
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and perennial legumes and grasses for soil improve-
ment; livestock feeding, and control of diseases, insects
and weeds.

More Research in Rice

IRRI, which developed the now-famous IR-8
“miracle” rice, received a total of $2.566,550 from the
two foundations, of which more than $1 million will
be used for protein quality studies, special training
programs, rice vesearch in East Pakistan and Ceylon,
and improvement programs in Thailand and India.
The remainder will be used for staff and operating costs.

CIMMYT., building on 25 years of cooperative effort
between the Rockefeller Foundation and the Mexican
Goverunment, received $1,845,000 to continue its re-
search and development activities. The high-yvielding
“Mexican” wheats were planted on an estimated 10
million acres in developing countries outside Mexico
during the past year. CIMMYT will expand its corn
program in Kenya, Thailand, India and the Andean
region of South America, as well as Mexico and Cen-
tral America.

In announcing the new grants, both Dr. Harrar and
Mr. Bell took issue with those who believe efforts to
meet the food-population crisis are fraitiess.

“It is not accurate to say there will be famine,” Mr.
Bell said in response to a question at the press confer-
ence. “But it is possible if we don’t do anything now.”






CONFERENCES from page 6

3. Regional food testing and evaluation centers to
ensure quality and wholesomeness of foods;

4. Exploration of village food industry potentialities
and their development;

5. Diversification of agriculture;

6. Improved distribution of food;

7. Need for compilation of data pertaining to the
effects of malnutrition and food composition;

8. Recipient country responsibility and self-help
measures in supplementary feeding programs.

The Conference recommended that nutrition work-
ers spend three to six months in other West African
states, to coordinate exchanges of information by par-
ticipating in and observing techniques and methods
being used to further nutrition education.

Delegates from several nations expressed their belief
that nutrition has not received the attention it needs
and deserves in national planning. They called for the
establishment within each country of Nutrition Com-
missions which would include high-ranking policy mak-
ers of the Ministries of Health, Agricutture, Education,
Social Welfare, and other organizations working in the
field.

Stress was also placed on the need for greater em-
phasis on nutrition and health courses in all s«chool
curricula, encouraging diversified agricultural produc-
tirm, and facilitating the movement of food within and
between nations.

At the CENTO Nutrition Counference the keynote
speaker, Dr. W. H. Sebrell, Jr., warned of the hidden
danger of partial starvation.

Dr. Sebrell, Director of Columbia University’s In-
stitute of Nutrition sciences, told the Conference that
partial starvation is “largely hidden because the deaths
and the damage to growth and development are con-
cealed in the small child in the lower economic groups,
and the effect is an increase infant mortality, mor-
bidity, and a failure to grow.”

Malnutrition, Dr. Sebrell said, “often ends in death
but is concealed in the mortality statistics because the
death 1s attributed to diseases such as dysentery, measles,
tuberculosis or pneumonia. Infection frequently exacer-
bates the effects of malnutrition while the malmutri-
tion may resuit in death from the infection.”

Dr. Forman reported that the CENTO Conference
“exceeded expectations” in focusing attention on the
role of the private sector in combatting malnutrition,
the relationship between nutrition and family planning,
and the necessity for coordination in nutrition pro-
gramming.

“It is significant that the countries of Pakistan, Tur-
key, and Iran now all have nutrition included in their
national plans,” Dr. Forman said. “This was not true
several years ago. 1 believe the Conference will help
to strengthen and promote additional interest in nu-
trition on the part of these countries.”

g ~—Jack Dokerty
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REVELLE from page 2

ing their poverty. But it is well to remember that
Gandhi said, “If God should appear to an Indian
villager it would be in the shape of a loaf of bread.”

Experience is an even more important guide. It has
been repeatedly shown that whenever poor farmers have
a clear-cut opportunity to improve their lot, that op-
portunity is eagerly prasped. We can take a very sim-
plistic view of the people in the poor countries. For all
our present purpose we can think of them as human
beings with the needs and desires that all men and
women share simply because of their common human-
ity. Al human beings want enough to eat, both in
quantity and quality. All want their children to sur-
vive and be healthy. All appear to desire freedom, the
ability to make decisions for themselves, and to have
these decisions bring results. All desire some degree
of privacy, some sense of security, some consciousness
of individual uniqueness. All seek freedom from fear,
uncertainty, hunger, and want. When they have a
choice, most human beings prefer health rather than
sickness, knowledge rather than ignorance, variety rather
than sameness, entertainment rather than boredom.

Many of the fruits of the scientific revolution in the
Western world have actually been harmtul to the poor
countries: sophisticated military hardware, for which the
poor countries spend their vital subsistence; and syn-
thetics--e.g., rubber fibers, leather, sweeteners—that ave
substitutes for many of the poor countries’ principal
exports.

The enormous technological superiority of the West
in itself has a deleterious effect on the poor countries,
because it acts as a magnet to pull away their ablest
and best educated young people. Many thousands of
scientists, engineers, and physicians on whom the poor
countries have spent a significant share of their educa-
tional resources come to the United States and Europe
to find careers in our hospitals, laboratories, and in-
dustries. A rough calculation indicates that this brain
drain has a direct monetary cost to the poor countries of
about $300 million per year. The indirect cost in terms
of their loss of priceless talent is incalculably greater.

What, specifically, can the United States do to help
the poor countries benefit from the scientific revolu-
tion? There are many possibilities; T will not venture
to give a complete list, but instead make a few sugges-
tions. In the first place, it is desirable to obtain a
greater involvement of American industry in agricul-
tural research and development than presently exists.
To do this, something besides the ordinary market
mechanism must be utilized: we need to find ways, as we
have with the defense and space programs, for our
Government to be the market.

Perhaps of more importance would be the establish-
ment of a Government foundation, similar in structure
and policy to the National Science Foundation, which
could provide long-term and assured support to Ameri-
can universities to build up their faculties and research
staffs for overseas research, development, and teaching.



Research Needed

Technical assistance is generally
thought of by both donors and re-
cipients—the United Nations and its
specialized agencies, our own Gov-
ernment, and the poor countries
themselves—as the provision of wise
advice by experts. But the develop-
ment of new technologies does not
require experts who possess knowl-
edge that can be transferred, it re-
quires research. And, as we all know,
the best research is often done by
graduate students and postdoctoral
fellows. We ought to try to change
the rules of the game of technical
assistance to give ample opportunity
for young American and European
scientists to do meaningful, relevant
and publishable research in the poor
countries. This would have two ma-
jor effects: much useful work would
be done by the young people, and
more professors would be willing to
spend sufficiently long periods over-
seas if they were accompanied by
their students. What I am suggest-
ing here is a new kind of Peace
Corps, one which would mainly re-
cruit young research workers.

The fundamental question is a
moral one: how can we learn to base
our policies on love, rather than hate,
hope instead of fear? I would claim
that we in the United States will not
long be able to retain our own hu-
manity and decency, the mutual
trust that makes democracy possible,
in a world in which one-third of hu-
man beings get too much to eat and
two-thirds are starving. Such a world
will brutalize all its inhabitants.
Even from the narrow point of view
of our own short-range interests, it
is clear than wherever poverty and
misery exist, political instability and
chaos are likely to arise. The only
way we can be assured of a stable
world in which the United States
can live peaceably is to work for a
diminution of poverty and misery
everywhere.

Quotes |

‘“Half of those now living and two-
thirds of those still to be born in
this century face the prospect of
malnutrition, poverty, and despair.
. . . In spite of the efforts and sac-
rifices that have been made, there
are more, not fewer people living
in distress and deprivation than a
decade ago. This is the greatest chal-
lenge facing the United Nations and
the world today. . . . All parents, rich
or poor, should have, or be pro-
vided with, the facilities needed effec-
tively to decide their own family size.
I feel that there is no right more
basic to humanity and more impor-
tant to each individual than the right
to enter this world as a wanted hu-
man being who will be fed, sheltered,
cared for, educated, loved and pro-
vided with opportunities for con-
structive life.”

U Thant
Secretary-General, United Nations,
Spring, 1968

“It is not a paradox to state that
the first and the main victims of the
population explosion are children.
If the population of the world con-
tinues to increase at the current rate
of about 2 percent per year, it does
not appear possible for the govern-
ments and people of most of the
developing countries (where the pop-
ulation increase rate is generally the
highest) to provide the food, the
health and welfare services and the
education- required in the foresee-
able future for the ever-growing
number of young.”

Henry R. Labouisse
Executive Director, U.N. Children’s
Fund, Spring, 1968

* * *

“There are a number of reasons
for feeling that businessmen who are
making profits from the agricultural
community should get their eyeballs
focused above the horizon of the
United States and look toward the
starving masses of the ‘developing
countries’ as a source of profit, and
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at the same time become Prophets
of Hope. And there is no reason to
be ashamed of putting money in our
pockets by helping other people put
food in their mouths. We do it every
day in the United States and
Europe.”

Norman E. Hathaway, Velsicol
Chemical Corporation, February,
1968

* * *

‘“American wheat and cotton can
pay the wages of workers who build
railroads, who build docks, who
build schools and hospitals. And
American technical knowledge can
help the countries of Latin Amer-
ica, Africa, and Asia discover new
seeds, develop proper fertilizers, and
fashion new methods to raise the
level of agricultural output for these
seething continents which now suf-
fer mass hunger.

“We can provide know-how and
equipment to build farm-to-market
roads, assist in obtaining simple
equipment to improve food produc-
tion to help people to help them-
selves.”

Pat Greathouse, Vice President,
United Automobile, Aerospace and
Agricultural Implement Workers of
America, AFL-CIO, February, 1968

“The seriousness of the interna-
tional poverty crisis must not be un-
derestimated. So far in this inter-
nationally designated ‘Decade of De-
velopment’ the developing countries
as a whole have been slipping stead-
ily backward in relation to their
wealthier neighbors. While the per
capita income of developed coun-
tries has increased at the rate of
about $60 a year, that of the develop-
ing nations has risen only $2 a year.
The share of the developing coun-
tries in world trade has been de-
creasing. Aid has fallen short of
promised levels and is actually de-
clining in relation to the ability of
the donor nations to give. The an-
nual burden of debt of the poorer
nations is dangerously mounting—
from $10 billion to $45 billion in the
last decade.”

New York Times, April 1968

==
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IN BRIEF

New Head of WFP

Francisco Aquino, Technical Man-
ager of the Inter-American Develop-
ment Bank, has been named Execu-
tive Director of the World Food
Program (WFP), it was announced
recently.

Mr. Aquino, a citizen of El Sal-
vador, succeeds Addeke H. Boerma
of the Netherlands, who became Di-
rector-General of the U.N. Food and
Agriculture Organization (FAO)
earlier this year.

The new WFP Executive Director
has a broad background in agricul-
ture and economics. After several
years with the FAO, Mr. Aquino be-
came Minister of Agriculture of El
Salvador in 1961. He was President
of the Central Reserve Bank of El
Salvador, 1961-66, during which time
he was also Governor for El Salvador
in the International Monetary Fund
and the World Bank.

Mr. Aquino is a graduate of the
College for Agronomic Studies, El
Salvador, and has a master’s degree
in economics from Harvard Univer-
sity.

FPC Contract Awarded

The Agency for International De-
velopment has awarded the first con-
tract to a private firm to produce
fish protein concentrate (FPC) for
Food for Freedom programs.

Alpine Marine Protein Industries,
Inc., New Bedford, Mass., will pro-
duce 2,142,850 pounds of FPC at
a cost of $900,000. The product will
be used to provide additional protein
in foods distributed through the
Food for Freedom donations under
Public Law 480. These programs,
administered by AID, provide com-
modities for school lunch, child
feeding, food-for-work and similar
activities.
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Senegal River Projects

A consortium of four interna-
tional engineering firms has begun
preliminary work, under a contract
with the United Nations, on  four
development projects on the Senegal
River.

The four projects have been ap-
proved by the U.N. Development
Program (UNDP), which will work
in partnership with the Governments
of Guinea, Mali, Mauritania, and
Senegal. The projects are aimed at
exploitation of the river’s potentials
in the fields of power, agriculture
and industrial development, and
transportation.

Work on the projects is expected

to last up to five years.
* * *

Philippine Rice

With a rice surplus of 310,000 tons
this year, the Philippines are now ex-
porting substantial amounts of the
IR-8 high-yield rice seeds.

Pakistan has already purchased
1,300 tons of rice seeds. Other ship-
ments are scheduled for Israel, the
United Arab Republic, Argentina,
Iraq, Saudi Arabia, Indonesia,
Kenya, and Burma.

In Print

ecent Publications of Interest

The Task of Development, Agency
for International Development,
1968; 40 pages, illustrated. Available
on request from Information Staff,
AID.

A description of the foreign as-
sistance proposals to Congress for
Fiscal Year 1969. Charts and photo-
graphs point up the programs, prog-
ress and problems of foreign aid.
This non-technical publication is de-
signed for the general public and
seeks to present the current status of
foreign-aid programs in relation to
the past and future.

* * *

Human Fertility in Latin America,
by J. Mayone Stycos. The Cornell
University Press, Ithaca, 1968. 320
pages, tables, charts. $11.00.
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The population growth :ate in
Latin America is the highest of any
region in the world. Professor Stycos
explores the complex of causes in
research that ranges from projective
testing of Haitian peasants to ecolo-
gical correlations of Peruvian census
data. The result is a wide-ranging
study providing information and in-
sights for anyone interested in Latin
America or in the problem of pop-
ulation control in general.

Human Fertility in Latin America
has also been published in Spanish
by the Population Reference Bureau,
Bogota. Part of the edition is being
distributed by the Agency for Inter-
national Development through the
Regional Technical Aids Center,
Mexico City.

Professor Stycos is chairman of the
Department of Sociology and direc-
tor of the International Population

Program of Cornell University.
* * *

The Health Center Doctor in In-
dia, by Harbans Takulia, Carl E.
Taylor, Prakash Sangal, and Joseph
D. Alter. The John Hopkins Press,
Baltimore, 1967. 96 pp. $3.50.

This unique study of the attitudes
and insights of the men and women
playing leading roles in the rural
health center system in India is
based on interviews with 170 doc-
tors, administrators, medical teach-
ers, and legislators. The authors—
a social scientist, two physicians, and
a statistician — discovered that, al-
though the health center concept is
basically sound, the operation of
health centers in India has been
greatly hindered by the lack of clear
definition of what the doctor is sup-
posed to do.

After analyzing the interview ma-
terials and placing the Indian health-
center movement in historical per-
spective, the authors discuss recom-
mendations for improvement as
agreed on by Indian health authori-
ties. This is one of the studies in
The Johns Hopkins Monographs in
International Health. It should be
of value to all countries where health
services are being planned as an in-
tegral part of general economic and
social development.
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Terraced Uplands

The conversion of hilly uplands to agricoliural prodaction
throagh terracing 1s a major ftens in Korer's drive to increase
food prashection.

Construcrion of terraces on sfoping. underutiioed land
wwings with it a ragober of beoelts, In addition 1o providing
more fand for ruizivati'm the tevraces prevent soil erosion and
contrel the runctt of rain water,

Frelimunary wozk en terracing Koren's uplands began io
1961 with UNKUP—the U, N. Korean U .Jand Project, and
bas continued as a eooperatve effort that has included the
Korean Government, the ‘i*rmd and Agricaiiure Orgarization
{(FAGY, and the U S ALD mission 1n Korea., Since 1964 the
erracing progran has heen supporied by UL 8 food donations
urdder the “food for work” provision of Public Law 480
Throogh 1967 these bod shipments amounted to 92011 tnns.
Addinenal fond s now heing sapplied by the World Food
Program.

In addition, the terraces are well saited to
long-tever crops sush as peaches, grapes, apples,
a nd mu]obm s for siltkworn {eeding. The sodded
risers which form the front of the terraces are
eady sources of livestock feed and silage.

Roberr . Flannery, former UNKUP project
manager and FAQ Cou niry  Representative in
Koves, describes Kovea's upma)d tervacing  in
these words:

“Here then is a country demonstrating resource
management 1o the extent that onee noeproduc
tive and eroding land is being plrced under
ptensve ;3g3‘i(:u]t1‘r,}} ase and vet jo such a way
that it will sustmn nmdu-tmn for decades tn
come. This has alf been the result of roany people
of many disciplines, national and foreign alike,
Wu}}\}()b together for a common geod. Goe of
Xorea"a basic problems—adequate food produ
fon-is onoads way o solution.”

Because the i,erz"ac‘es are hand built entirefy by
pick and shovel the project bas given ganful
accupation o thousands of persons. and during
periods of short food supply. A

By the end of 1967 about 82000 acres of
terraces had beerd Ingle. 1o is consery dev rm~
mated that there are at {2ast one million acr
hitlsides with a slope un:.er §5 percent, soitable
for terracing, Current plans call for having about
400,000 acres terraced and in produoction
endd of 1971

The terraces being built in Korea are of un-
usaal design, with ”b'\(.mk:p(’s' to prevend Y-
water and me}ting siow lrova overtopping then
and "lip» on the leading cdges as addition oi
safety factors. 'va" fearures, ~ogt’rhe“ with the
methods used to farm the terraces, allow most of
the precipiiation to infilivate into the soil to
provide ground water for crops dvring sy
periods.

Al ysajor Korean crops exeept vice grow well
on the terraces. This incloades barley. buckwheat,
puller, rye, rorn, sorghom, potatoes and sweet
potatocs, soyheans, vedheaus, vegetables and peas-

nuts,
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