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Farmers in a field capture
rats by traditional meth-
ods in the Philippines.
An AID-funded ressarch
project has developed
new techniques for con-
trolling rodent damage to
crops. {See page 5}
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Mechanization approprisfe for small farmers is being studied
in HTA’s farning systems program. Several simple, inexpensive

International Institute
Of Tropical Agriculture
Wages Battle to Improve
Food Crops in Poor Lands

Ms, Shuler s Editor of Front Lines, an internal AL pub-
Heation, Hev article continues the War on Hunger series on
the interngiinngl agricultural research centers, Photos by
HT A and anthor.
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pieces developed by on Institule engineer are being fested for

feasibility in the development of tropical ogriculture.

By Alexanderina Shuler

The harvest is over in Liberia and a local farmer tal-
ties the entries in his record book, He discovers that his
five-acre farm has vielded twice as much rice as in any
previous yeag.

In Tanzania, a rural family harvests more than
double the vield of cowpeas they were able to get from
their small plot the year before. Another boon—cowpeas
are high in protein, something many people of the trop-
ics sorely lark in their daily diets.

These are some of the tangible benefits of research
being performed by a team of agricaltaral scientists at
the International Institute of Tropical Agriculture, an
institation located at Ibadan, Nigeria, and supported by



Field doys ore emphasized af the Institute. Troinees nofe mosaic
disease on the leaves of cossovo plants.

the 1. 8. Agency for International Development along
with the Ford and Rockefeller Foundations, the Cana-
dian International Development Agency, the Overseas
Development Ministry of the United Kingdom, the In-
ternational Bank for Reconstruction and Development,
the U.N. Environment Program and the Governments
of Nigeria, West Germany, Belgium, the Netherlands,
andt Iran.

The ITTA was created eight vears ago, primarily to

respond to the urgent needs of the developing countries
in Africa which face a comynon problem—how and what
to feed their growing populations. Quantity is critical;
they need more food. Quality 15 a close second; diets
must be made more nutritious.

The II'TA is one of the eight facilities that make ap
the AlD-supported Consultative Group for Internation-
al Agricultaral Research. All have the same goal: to de-
velop better plants, improve farming systems and in-
crease the nutritional value of indigenous foods. All are
responsible for work that extends beyond the scope of
a single nation and to ensnre that intracontinental ef-
forts reinforce, not duplicate or compete with one an-
other.

U8 agricdtarist William K. Ganible heads up the
S5-member sentor scientific staft from 19 countries. He
notes that the Governmment of Nigeria contributed
2,500 acres for the facility and the ITTA is established
as an autonowouas, vonprotit corporation. The Ford
Foundation provided funds for the construction of the
faciitties for IITA and a nimber of donors inchuling
AID provide the continuing support required. Each
yvear AID provides about 25 percent of the Institute’s
budget and in 1976 AID’s contribution will total ap-
proximately $2.5 million.

Dr. Gamble says, “In the humid tropics, II'TA's work
involves more than developing new crop varieties or
finding ways to control the factors that Himit production.
A major goal is to develop continuously productive
farming systems for the hwmid tropics to replace shifting
cultivation. Distribating lmproved plant material and
disseminating knowledge of improved farming practices
to other research centers and to national food production
programs throughouat the tropics will be the measure of
our suceess.”

The II'TA cooperates with in-country and foreign re-
search and development institaiions and agencies to as-
sure that ¢rop varieties and farming systems developed
are suited to a specific ecological zone and its soil, cli-
mate, and other agricultaral variables.

“The Institute was created to serve as a hackstop and
is not intended to replace on-going research by other fa-
cilities, each of which has is own area of concentration,
ranging from cocoa to maize or rice production to stor-
age problems, to livestock production, to agricultural
ccorromics,” Dr. Gamble says.

Most of the early research etforts were carried out at
the Ihadan site, but the Institare now places great im-
portance on strengthening existing and developing new
cooperative contacts or “hnkages” with national pro-
grams in other African countries. These cooperative re-
lationships are basic to the international character of
the Institure and provide essential feedback and gener-
ate new knowledge to add to ITTA’s research base, while
assisting the host country involved.

“Because of the Instituste’s wide mandate,” Dr. Gam-
ble explains, “close working relationships with other
international institutes are essential. In its rice improve-
ment work, for example, HTA works dosely with the



International Rice Research Institute (JRRI} in the
*hilippimes; in it maize work, with the International
Maize and Wheat Improvernent Center {CIMMYT) in
Mexica.

“While II'T'A now maintains informal relations with
the wnternational centers. it currently is discassing with
CIMMY'T and IRRI a mone formal relationship similar
to the one shared by CIMMYT and the International
Center of Tropical Agriculture (CIATY in Colombia
and by TRRY and CIAT,” Dr. Gamble notes.

T A’s research etforts arve concentrated n four rve-
search programs. Three of the programs are ventered on
the stapie food crops of the Afrvican wropivs: the cereals,
grain legwines, roots and tubeys. The fourth program--
farming systems—is designed to synthesize all IITA ve-
search and wse the results 1o develop viable alicrnatives
to the traditonal agricaltural practices in the tropics,
The mazerials and methods developed in the crop pro-
granss are used by farming systemns program researchers
to determine the most efficient uses of available re-
sources. The vesults of farnming systems program xe-
search are fed back into the crop programs to guide
vesearchers in the development of mmproved varieties
and agronomic practices.

Roots and Tubers

Abovut 50 million tons of roots and tubers are pro-
duced annuaily in tropical Africa. Cassava, vams, and
sweet potatoes produce more calories than any other
lowland crop. They are adaptable to diverse chimatic
conditions and are less severely alffecied by insect prob-
lerns than are ceveals. They require less labor, produc-
tion capiial, and management. They can he used as live-
stock feed as well as for human food. Several cogntries
now are gxporting cassava chips as a source of carbohy-
drates in livestock feeds, especially in northern Europe.

The T A economics and crop specialists are cooperat-
ing with thety counterparts at CIAT and other national
research stations in Africa to strengthen their root and
tuber programs.

Br. 5. K. Hahn, leader of 1LITA'S Root and Tuber Im-
proveraent Progran, has great hopes for this crap cate-
gory, parsicularly cassava,

“In the southern parts of Nigeria,”” Dr. Hahn notes,
“the average person consnes more than two pounds of
cassava a day. Thirty million tons of the starchy root
s grown nnually in the African tropics. Unfortunately,
it generelly has less than 1 percent protein content
and the average dry-matter content s only 25 percent.”

Nigerizn farmers who plant cassava usually harvest
about 3 to 16 tons per aare on a fresh weight basis. A
new highvielding cassava developed at ITTA 15 expected
tor vield two 1o three times as vauch as local varieties in
addition o having an mmproved protein content,

“We are now at the stage of testing several thousand
clones,” Dr. Hahn veports. The most promising have
been multiplied and planted in farmers’ fields. “The
farmer will pick whart he ltkes best—texture, color, leaf

size, plant height, and so on—and this information will

Allernatives fo traditional forming practices are being developed
simultanecusly with crop improvement of HTA.

be fed back to us to perform further work as necessary.”

Developing matevial that will prodace a higher yield
and a more nutritional food is just part of the task facing
the breeders. Cassava bacterial hlight causes crop losses
of 30 to 50 percent. A 100-percent loss due to the disease
is not unheard of, Dr. Hahn says. When a crop is lost in
the field, planting matevial for the next season also is
tost and, once the crop is harvested, it must be used al-
most imnmediately because it spoils rapidly in storage.



“True, cassava can remain in the groumd for as long
as two years to be harvested as needed, but this practice
ties up land that otherwise could be productive,” Dr.
Hahn notes.

Still another concern of the IT'TA cassava specialists is
the hydrocyanic acid (HCN) content of the taber. which
malies it poisonos. Cassava must be carefully processed
—traditional methods are tedious, not always effective—
to eliminate the toxtc substance before the tuber can
be zaten. Several low-HCN lines now have been devel-
oped, thanks to the 11TA breeders’ persistence.

More vield. improved nutrition, improved storability
—a large order, but the II'TA scientists are workiug on
many aspects of crop iruprovement including a rapid
mutiplication scheme to make improved cassava ma-
terial readily available to national agricudtural research
programs for testing and demonstration.

Discovery of a seed-dormancy period in yams bas
opened the way for improving vams through breeding.
Traditionally, vams have been propagated by vegetative
means—cutting pieces from the yam and rooting them,
As rauch as 30 percent of a crop is retained to reproduce

new plants. And vegetative propagation does not allow
the plant breeder to use inherent genetic diversity to
develop new plants, Now thai a way to produce vams
front seed has been developed, work is being concen-
trated op improving varss by hybridization.

Specialists working on sweet potatoes have come up
with a variety that has a potential yield of 3¢ tons in
120 days without fertilizers, a vommodity in short sup-
ply as well as unatfordable by the average small farmer
in the tropics. But virus diseases and insects, especially
weevils, continge to plague the crop. In addition, field
testing by Nigerian farmers of a locally-preferred lower-
sugar conient sweet potato is in initial stages. Breeders
also are attempting to build improved storage character-
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1stics into improved sweet potato varieties.

Low-Cost Protein

Grain tegames are important sources of low-cost pro-
tein for the people of the tropics and have the potential
to become even move important as yields are raised.
Cowpeas, especially, bhold considerable inumediate po-
tential for alleviating malnutrition. Nearly one million

{Continued en p. 11)

A troinee from Senegel discusses swamp-rice cultural proctices
with students visiting HITA. Exchange of infarmation and coopera-

tion with other institutes os well as schools is crucial fo improving
and increasing overall crop production in the tropics,



AID RESEARCH

Rodent Control Saves Crops

There’s a legend wmong some farmers in the Philip-
pines tha: when people curse rats, the sinall mammals
retabiate by destroying property. Accordingly, when
within hearing range, rats are called “mababait” {the
good onesy by sume who believe this prevents de-
struction to houschold items such as wood, furniture
oy clothing.

Superstition? Perhaps, but just one of the many
factors considered by scientists working on an AlD-
sponsored vesearch project that has developed a pro-
cedure for controliing damage to crops by rats. The
reselt—more food should become available in a num-
ber of hurgry nations.

Ehes article combines reporls veceived from the 41D Mis-
sion i w Philippines and scientists at the Wildlife Re-
seavch Center in Denver.

Raodents annually destroy millions of tons of sorely-
needed cerveal crops in food-short developing countries,
AID officials estimate that the loss in rice alone—the
staple for more people than any other food—is 48
million tons annually, enough to feed | billion people
for three months.

Funded by AID and assisted by the Government
of the Philippines and the AID Mission in the Philip-
pines. the research has been carried out for the past
eight years by the Department of Interior's Wildlife
Research Center, headquartered at Denver, Colorado.
The Center also was responsible for developing effec-
tive means of controlling vampire bats under an as-
sociated AID research project. (See War on Hunger,
February 1976.)

AlID has provided 33.5 mllion since 1968 for the
Wildlife Research Center project which, in addition




to rat and bat control, is seeking ways to control crop
ravages by birds.

Field research for the rat control program has
centered in the Philippines. wheve vats have cansed
serious  agricaltoral damage for many vyeaws. Field
losses of rice in this Asian country are conservatively
estunated at 850 million anmually—approximately 5
percent of the total crop—but individual farmers can,
and do, lose their eatire crop as a result of rodent
damage.

Rice farmers in the Philippines wsing the new con-
trol method have been able to increase their own
yields at harvest by as muwch as 50 percent and in
soma cases have nearly tripled theiv profit. Cost 1o
the farmer 5 genervally less than 37 per becuare (2.47
ACTes) .

The vat control method devised by Philippine and
U8, scientists is simple, inexpensive, and available to
smail farmers. It differs from the majority of past
approaches to rat control by stressing protection
of the farmer’s cvop rather than alming for high Kill
rates. The change in strategy is partially in response
to rew knowledge gained of the rat's easy environ-
meatal adaprability and awesome potential for repro-
duction, a potentizl apparently limited only by the
availability of food and shelter. The technique takes
advantage of a characteristic shared by rats and hu-
mans alike—a clear preference for the hest food wihen
it is avaitable,

it works this way:

A farmer puts out bait stations made of coconug
husks or other locally available waste materials at
about the time he plants his crop. The bait is polished
rice, which rats prefer to the plants growing in the
field. The bait rice is treated with a slow-acting anti-
coagulant rodenticide which interferes with the na-
tural blond clotting mechanisin in the antmal and
causes death after three or four days of repeated
feeding. The Philippine Government recorsmends a
number of commercially available anticoagulants.

Bait stations are checked every two or three days
to replenish the bait, and additional stations ave puat
out if ali the bait has been ecaten at one location,
thus ensuring that sufficient food is available at all
timer during the growing season. Bait consamption

Leff: Some bait
station designs
which have
worked effective-
fy. Right: Feeding
station made of
readily availuble
bamboo placed
in a rice paddy.
Stations rcon be
constructed of
negligible costs
from locaily avail-
able materials.

varies according to the density of the rar population
in the field but the farmer’s total ocutput of bait
over the entite cvop pertod is generally less than
20 pounds per acre—a very small fraction of the in-
creased vield he will receive from his land by uvsing
the rat contyol procedure.

Although vats feeding on the bait will be killed,
complete evadication i3 not considered necessary or
possible becanse of population reproduction and im-
migration of other rats. However, crop protection is
achieved by providing bmit that is preferred by the
rats to the growing plants in the paddy.

Aun additional and significant advantage to the
control method is that it will work for the individual
fariner v his own field even if bis neighbors are
not attempring rat control.

Major features of the eight-year research effort on
rat control included extensive behavorial studies of
several species in farmers’ fields and in laboratory
tests. Among the findings from these studies was the
wdentification of foods preferved by the rass and
which of these could be wed most effectively as
baits. Observation of the rats also revealed that they
would fight other rats attempting to eat at the same
place at the supe time. This knowledge led the sci-
entists o experiment with a variety of small feeding
stations  placed in  different locations. Traditional
means of rat control ranging from scarecrow-like fig-
ures placed in a field, to killing roundups, as well
as modern approaches incorporating chemo-sterilants
and a variety of toxicants, also were investigated in
the course of research.



The field studies on vat control have been a co-
operative enterprise with personnel from the Wild-
life Research Center working with scientists from the
Philippine Bureau of Plint Industry and the Univer-
sity of the Philippines at Los Banos. The Rodent Re-
search Center (RRQC}, located some 40 miles outside
of Manila and established in cooperation with the
Philippine Govermment, serves as a beld h(—.‘quuar{ers
tor research. The Center also provides training for sci-
entists and vertebrate pest vontrol specialists from other
Asian countries.

Sophisticated research equipment and expertise in
pest control techniques were provided for the field
mvestizators by the Research Cenier in Denver. Tech-
nology developed and made available for use by the
Benver Center for the project included miniature
radio transmisters that could be attached to rats and
soplust cated infraved photography equupment which
was used to vecord feeding habits in rice fields at
night,

In establishing a practical and effective research ap-
proach, the RRO siaff evalnated traditional awtitudes
and yodent control weasures practiced by farmers as
well as gathered some important biological informa-
timr about the pests themselves. Extensive trapping
stuclies in the Philippines reveaied the presence of
about 38 different vodent species. Of these, four were
pinpoirited as yajor pests. In behavioral siudies per-
fonned on ficldeaged specimens of pest species, these
animals cut abowr 80 rice stems each night i devel
uping rice, explaining in part their tremendous dam-
age poenna. By placing radio transmitters on rats
and using dyes in baits, the RRC researchers learned
that these animals can move several hundred yards
nightly and that thetr movernent patterns were heav-
ily influenced by their physical envixonment. Infor-
mation such as this was vital to the development of
suitabie damnge reduction procedures.

Many Philippine farmers have used a variety of
rraditional methods for eliminating vats. They burn
strawpiles before they prepare their farins for planting:
they clean dikes surrounding rice paddies; they flood
burrows inhabired by rats; and. many just pray that
rats won't destvoy their crops. When damage becomes
more appavent, usually at the time the rice plants
are flowering, the more “modern” farmers will use
acnie rodentwides (poisons which Kill rats shortly
after they've eaten small mmonts of bait) .

Evalvations of these traditional practices by RRC
researchers revealed that while the farmers are some-
tirnes highly efficient in killing rats their practices
are ustally ineftfective in reducing damage to the
crop in the fields. The most common cause for this
faitore appears to be rapid reinvasion of the fields
and replacenent of dead animals with new ones, ahve
and destructve.

Because the mapy objective s to reduce crop losses
to rags—not just to kil rats—RRC biologists nse an ac-
tual measurement of in-field damage to determine the
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The kill after a traditienal reundup of rais, Some formers have
fost their entire crop becouse of rodents.

effectiveness of a program, not rat counts that are com-
monly used to judge the success of extermination
campalgns i many countries. Since no scientific meth-
od existed for measuring rat damage to rice plants,
one had to be developed early in the project. This
method, called the dller cuuting index. has been
adopted by the Philippine Government for national
surveys of ricefield losses to rats—data essential for
the development of a strong nauonal rat control pro-
gmm.

The proceduare developed by the scientists at the
Center is technically described as sustained baiting
with chronic toxicants. The toxicants, anticoagulants,
are among the safest rodenticides known to man.

One of the most spectacular featares of the sustained
baiting program is its low cost. RROC researchers
helieve that damage can be reduced significantly
in the most severely infested fields by an investment
of less than $7 per hectare. Current production in-
vestinents are about $171.42 per hectare for other
factors, so this represents only a small portion of the
farmey’s total commitment: one that he can hardly
afford to overlook. The baiting system has recently
been incorporated into the Philippine national rice
production prograru, Masagana 99 {Bountiful Havest-
99 cavans). This program makes use of a tested pro-
duction package that includes high vield seed varieties,
fertilizers, and pesticides—and now rat control mate-
rials. Government support is given to small farmers
through non-collateral loans, repayable after each har-
vest and renewable for each crop season. Since the rat
control innovation is a new addition to the Masagana
99 package. how quickly the new technology reaches
the farmer, and how soon its effects will be felt on
a pational scale remains to be seen.

The Rodent Research Center has also been playing
a vital role in getting the findings of its staff to the
farmer. During the past few vears, the RRC has par-
ticipated in training thousands of agricultural tech-
nicians and extension workers on the latest develop-
ments in rat control and technology. Its staff has par-
ticipated in vegional discussions and workshops and
a participant trainee program at the RRC also has
brought students from many nations for research
training.




The Final Days
of Smallpox—
Ethiopia ... the
Stronghold

Lett: A smallpox victim.
Top right: Ethiopians
gather to be vaccinated
against smolipox. Right:
In one doy. several
thousand villagers, such
as this youth, will re-
ceive a smallpox voc-
cinafion.




ALD is providing up to $2 million
to the World Health Organization to
achieve man’s final congquest over
smallpox—a discase that has killed
and scarred millions of people
throughout the ages. (See War on
Hunger, January 1976

WHO will use the ATD grant, plus
proposed support from the Depart-
ment of Health, Education and Wel-
fare and approximately $1 million
from its own and other sources, to
wipe out the last remaining cases of
smallpox in  Ethiopia, the only
country still reporting active cases.

The last active case of smallpox
will be treated before the end of this
year according to Dr. . A, Hender-
son, Chief of WHO's Smallpox
Eradication Unit. Surveillance for
at least two more vears, however, is
necessary to assure the final congquest
of the disease.

WHO, an independent specialized
agency of the United Nations system,
ts providing $612,000 for permanent
staff and consultants and the Ethio-
pian Government is contributing
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$300.000 for costs of Ethiopian per-
sonnel. In addition, other donors are
supplying  $100,000 for vaccines.
About $211,000 for additional pro-
gram costs will be funded later. The
total cost of the program will be
about $4.22 willion for Ethiopia.

The smallpox eradication effort in
Ethiopia is the final stage of a world-
wide drive that began 10 vears ago.

Since that time, all of Africa ex-
cept Ethiopia has been declared free
of the disease, Meanwhile, the sinall-
pox battle in South Asia, waged by
WHO with assistance from  the
United States and other countries,
reached its successful conclusion
when the last cases in Indiz and
Bangladesh were reported last year.
No cases of smallpox have been
reported in other arcas of the world
for a number of years.

The campaign in Ethiopia began
in 1971, It was the last country to
join the campaign. At the present
time about one-half of the country’s
approximately 20.5 million people
have been vaccipated,



Above: The Ethiopian smalipox feams use
foudspeckers to call villogers to he vac-
vingted. Top right: An isoloted Ethiopian
village is one of many which the smallpox
team visifs. Right: Two members of o sur-
veitlance team stop to vaccinate people
gnrouvte.

In the first eight months of 1975,
2,727 cases were reported in Ethio-
pia. a reduction of 1.020 cases from
the same peried in 1974

According to WHO, there are now
tess thun 50 vitiages in four provinces
in Certral Ethiopia with active cases
of smalipox. Most of these areas are
accessible 1o eradication teams. For
inaccessible areas, the disease can be
prevented from spreading by con-
tainment and may die out naturally.

The eradication of smallpox in
Ethiopia is regarded as an important
tactor in the East African nation’s de-
velopment. One of the poorest coun-
tries i the world, life expeciancy is
38 years and there is one doctor per
76,000 people. About 95 percent of
the people cannot read or write. The
average person has an income of $90
per vear.

AID has been assisting Ethiopia
with programs that have concen-
rrated on food production and nu-
trition.  population planning  and
health, and education and human re-
sources development.

The assistance provided WHO in
Ethiopia 1s directed against an ugly.

highly infectious disease few Ameri-
cans of this generation have ever
seert. Smallpox is caused by a virus
and initally characterized by chills,
high fever. headache, and backache,
with subsequent widespread erup-
tion of pimples whivh eventually

biister. produce pus, and form pock-

nwarks. There is no cure. Vaccination
s the most effective protection for
the individual.

The only way smallpox can spread
is by a person in the infectious stage
of disease to transmit it directly to
another susceptible person. A person
with the disease either dies oy ve-
covers. In either case, the virus dies if
it has not heen transmitted to an-
other person during the limited two
week-infectious stage of the disease.

Once the disease has been eradi-
cated from an area, new cases cannot
break out unless a person with the
disease comes from outside the area
and has direct contact with another
susceptible person during the infec-
tious stage.

The administration headquarters
m Addis Ababa, Ethiopia, will be
staffed by WHO experts, other con-

10

sultants and FEthioplan personnel
under the general administration of
the Ethiopian Ministry of Health.
Uinder the program., two or three
cradication and surveillance teams
will be ferried to remaote areas by
helicopters. Other teams will travel
by mule and vehicles. The teams, car-
rying vaccine and bifurcated needles,
will viwceinate in a selective manner.
By using bifurcated needles. health
specialists can give 1.000 to 1,500
vacoinations a day. Because better
vaceines and vaceination equipment
have improved efficiency and strat-
egy of surveillance and containment,
the teams are eliminating smallpox
without necessarily resorting to mass
vaceinations. Altogether, about 500
to 600 technicians and helpers, main-

ly Ethiopians, are in the field, on-

teams. or providing direct logistic
support.

Scientists who have been involved
in the mtensive campaign of the past
decade consider the incipient eradi-
cation of smallpox as one of medi-
cine'’s most significant achievements
in communicable disease control. Tt
will be one giant step for mankind.

T
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3 Seed and Man, from p. 4

toms of cowpeas—most of the world crop—are grown
in Africa cvery year. One of the most important charac-
tevistics of certain cowpea and pigeon pea varieties is
the fact they reach maturity in 90 days. As many as four
craps a year are possible using irrigation during the dry
season.

The first IITA developed strains of cowpea, high in
protein content, arve yeady for distribution to national
programs for further testing or use as parental stocks.
The 1mproved lines incorporate resistance to key
diseases, huve high tolerance or resistance to insects and
pests, and have good adaptive ability—three previous
bayriers to gond vields, Tests in Nigeria, Liberia, Ethio-
pia. Ghany, and Colombia produced yields as much as
six times the vields of Jocal varieties, with a minimum of
pest coptrol.

Other legumes, particularly sovbeans and lima beans,
continuaily arve being screened at IITA for nutritional
quality in teyms of protein and arsinn acid composition.
Selected seeds already have been distributed to several
tropical coantries tor testing. And work on pigeon peas
is being coordinated with the Intermational Crops Re-
search Insutute for the Semi-Arid Tropics (ICRISAT)
in India swhich has major responsibility for this crop in
the network of international institutes.

HTA scentists also are studying the nitrogen-fixing
bacteria associated with several legume species to assure
they provide as much nitrogen as possible to tmprove
sl fertility.

Cereal Types for Africa

11T A has a large cereal improvement program, empha-
sizing matze and vice and working in close collaboration
with other international and regional institutions. HTA
maize program scientists cooperate with malze scientists
at CIMMYT; rice program scientists collaborate with
scientists at the West African Rice Development Asso-

A participant in HTA’s training progrom cobserves disease reac-
tions on cowpea planis, part of his reseorch.

A light table is used to sort maize groins, Maize improvement
is nne of the four mojor programs being conducted at UTA.

ciation (WARDA) headquartered in Liberia, and at
IRRL

Major emphasis of the maize program is on breeding
and selecting for high production under the stresses
present in Africa, says ITTA maize breeder M. N. Har-
rison. Insect problems that occur in Africa differ from
those found on other continents. A key disease, maize
streak, is found only in Africa.

Another stress factor that is receiving considerable
attention is high soil temperatures. The temperature of
tropical soils is higher than that of temperate zone soils
when the seed is planted. This inhibits germination and
carly seedling growth. The IITA maize workers have
identified maize varieties that can tolerate the higher
temperatures.

According to II'TA rice breeder A, O. Abifarin of
Nigeria, more adaptive work is needed on upland rice,
which accounts for at least two-thirds of the total rice
acreage in West Africa, where most of Africa’s rice is
grown. Upland rice is especially susceptible to blast
disease. Dr. Abifarin says, “Several varieties exhibiting
promise cutrrently are being tested in different ecological
zones.”

The plant breeders are building resistance factors
into the improved materials particularly for the varie-
ties to be grown in upland areas where drought is a
problem. Upland rice yields of nearly 4500 pounds
per acre have been produced in plots at IITA and at
other experiment stations, reports Dr. Abifarin. But
problems remain in raising apland rice yields of farm-
ers’ fields.

WARDA and IITA scientists are working together
in West Africa to design and conduct a series of co-
ordinated trials on rice adapted to different ecological
conditions under which rice is grown in West Africa.

Improved seeds and plant materials mean little un-
less they are incorporated into farming systems that



enable the small farmer of the hamid tropics to pro-
duce sustained high yields of food crops. This is where
IFTA’s farming systems program fits in.

Mr. Avoade, who lives near the 1I'TA, holds about
five acres of land. He is typical of the average tropical
farmer. The small acreage provides enough food for
his family and a surplus which he markets to provide
for his other needs.

To belp the tropical farmer get the most out of
his land HTA has been studying ways to improve
the waditional system of shifting cultivation. Under
the tmadidonal method, the forest is cur, crops are
grown for one to three years and the forest is per-
mitted to regenerate, veplenishing the soil before an-
other cycle starts. But as the population increases the
farmers must shovten the period of natural fallow or
perhaps even eliminate it. Replacing this time-hon-
oved system with more intensive fand use means prob-
lems—fertility of the soil decreases while the chance
for crosion wmwreases. The physical properties of the
soil deteriorate, weeds preliferate and pests and dis-
eases attack the crop. IITA’s farming systems re-
search program involves a wide range of expertise
emphasizing the development of more productive crop-
ping svstems including mixed {(two or rpore crops
grown at one tisae on a parcel of land) or continuous
croppimg, soil management studies, and development
of appropriate technology to assure that new systems
can be adapted ta different focal conditions.

“If we are to reverse the downward trend in food
production,” TITA Divector of Research D. ], Green-
fand says, “a fundamental change has to be made
in Afvican agricaltural systems in the bumid tropics.
This means uot only using high-vielding seeds accom-
panied by improved practices, but an assault on the
farmers’ concept of land use. This wounld change not
just their patterns of cultivation but of their lives.”

Farming systems research at the Jnstitute also in-
tegratzs the results from the commodity-oriented
research programs and feeds back to these programs
resulte that help determine priority problem areas.

Field experience is considered of prime importance for students
from regional institudions studying ot the Instifute.
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A toinee from Ghano conducting o study on puthogens that
reduce tomato yields checks o crop plant for productivify.

Further tesuing and development is necessary and
modifications will be required for different areas, but to
date, some systerns already have found favor among local
Nigerian farmers who believe in the concept of “see-
ing is believing”. Field demonstrations carrted out
by IITA scientists in cooperadon with national pro-
zrars have led many farmers to break with a system
that dates back to their ancestors.

The multi-cvopping systeur—such as mixing ceveal
andd fegumes in combination with root crops—now 1§
in advanced stndy at the Institute. In addition to
higher yields, pest attack has been reduced without
use of chemical pesticides. ITTA plans a special proj-
ect on the incidence of pests in mudti-cropping com-
pared to mono-cTopping.

Physical and economical envivonments require dif-
ferent farming systemns and THTA economnsts are tak-
ing into consideration such factors as limited labor and
capital. Integrated systems for estended testing are
ready for field teial,

In the meantime use of small farm equipment still
s in the investigative stage. HTA Agricaltaral Eng:-
neer Ray Wijewardene has developed many simple
and inexpensive pieces and is testing their feasibility
in the developraent of tropical agriculture.

ITTA’s lecation in Nigeria affords Nigerian farm-
ers the wmost immediate advantage of its vesearch.
But the Institute also works in cooperation with na-
tional research and development projects in five other
African countries.

In Tanzania, the Tropical Food Crops Research
Project, initiated with CIMMYT participation in
maize research, is supported by a three-year AID con-
tract. Along with 1ITA, the Ford Foundation, and
AID. the Tanzamia Government has developed a long-
term accelerated food grain production program with
principal research activities at the Honga Research
and Tramming Institute. In the process the program




will produce a cadre of Tanzanian scientists o ¢nable
the couptry to be selfsufficient is its manpower re-
gutrements for research and production. YA, in co-
operatien with CIMMYT, has five staff members
working in Tarzania on research and development of
raize and grain fezumes.

In Sievva Leone, n project financed by the TN,
Developanent Program with HTA as a subcontractor
to the Food and Agriculiere Organization, is con-
ducting applied research and training in a national
program based ar the Rice Research Station in Rokupr,
where 1ITA has assigned an agronomist, a plant
patholozist, and a rice extension specialist.

In Liberta, an ITA rice breeder is helping conduct
rice research at the Central Experitent Station at
Suakoko. Funds are from the Internationnd Develop-
ment Association,

At the Zawre Cassava Research Project, an 1ITA
plant breeder, agronomist, and plant pathologist are
secking a solution to low-cassava yields and bacterial
bitghe disease in Bandundu Province, in Bas-Zaire,
awd in the Kinshasa area. Financing is provided by
the Government of Zaive.

In Nigeria, HTA bas provided support for the Ni-
gevian Accelerated Food Production Program by sup-
plving an econonist, a coordinater, and a rice and
maize specialist to the National Crop Center located
at the Federal Department of Agricaltural Research
at Mooy Plantation. Ihadan: a coordinator for cassava
rescarch and extension at the National Root Crops
Research Institote at Ulmundike, and » wheat Breeder
te the Institute of Agricaliaral Research Station at
Kano.

Training Office Plays Key Role

The TTAS Training Office plays a key role in
nmeeting the Institute’s mandate by assisting in the
planning, orgauization, and coordination of Institute
actividies in research, prodoction and oustreach wain-
ing, post-doctoral fellowships. and seminars, confer-
ences, and workshops.

Research training, provided undey the supervision
of IVTA’s scientific staff, is suited to the fodividual
while at the same tune contributing to the Institute’s
research effort. Emphasis 1s on field expevience. More
than 129 persons from 23 countries bave conducted
the research portions of their degrees at II'TA. Non-
degree vesearch training also s provided for repre-
sentatives of nine conperating international institutes,
One of these 1s AID participant Patrick Aina, who
recently retammed to Ohio State University to com-
plete his Ph.D. Mr. Aina, who received his hachelor’s
degree from Nigeria’s University of Ife, had high
praise for the ITTA program.

“The facilities here and the opportanity to consuit
with experts involved n all phases of agricultaral
development bas benefitted me greatly,” be said.

Mr. Aina, 26, briefly lectured and taught laboratory
courses at Ife’s Faculty of Agriculture before attend-

ing Ohio State from 1973 to 1975, when he returned
to Nigeria to work on his doctoral thesis.

He calls his academic training in the States “ex-
cellent,” but says “it's important to return to my home
environment and apply what I have learned to my
country's own conditions, which are very different.” In
December 1976, he will return to Nigeria having com-
pleted bis thesis and continue his vesearch on sotls
while teaching at the Faculty of Agriculture.

Another aspect of the program is production train-
ing to familiarize extension agents with one particular
crop. Assistant Director for Training W. H. Reeves
said the program abios at training people “who will
not only be able to diagnese problems but can eval-
uate production and suarketing strategies. In addition,
they need to be able to conduct field trials passing
their knowledge on to other agents in their home
countries.”

International Institute of Tropical Agriculture

Post-doctoral fellowships are offered each year to
help orient young scientists who have studied in tem-
perate zone countries to careers in the tropics. The
scientists work with experienced research scientists on
velevant problems of tropical crop production. This
arvangement adds to the manpower resources of the
permanent scientific staff. Later, the fellows may join
the IITA team or other agricultural research institutes
and agencies. During 1975 there were six fellows of
four nationalinies in residence at HH'TA, conducting a
wide variety of research from plant breeding to nu-
tritiomal biocheraistry.

“It’s been a long road from ITA to the farmer’s
field,” says Winton Fuoglie, AID agricultural project
manager for Nigeria's National Accelerated Food Pro-
duction Program. “Bat the Institute is making rapid
strides i closing this gap. It continues to hmprove
and expand s ever more important research pro-
gram designed to meet the needs of the fanmer while
improving the quality of fife for people not just in Ni-
geria, but thronghout the tropics.”

Joseph Akinwolomiewa, Permanent Secretary of the
Ministry of Agriculture and Natural Resources in
Western State, Nigeria, sees much hope for his coun-
try in {T'TA,

“The need for a coordinated effort between the
Instititte and our national and state research institu-
tions is obvious. The ITTA can help us achieve our
voals in the National Accelerated ¥Food Prodaction
Program in addition to serving as a backup for other
agricaidtural research on-going in Nigeria.” g
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Choosing Agricultural Strategies

A Review by Lehman B. Fletcher

Agricultural and Structural Trans-
formaiien: Economic Strategics in Laie
Developing  Countries by Bruce F,
Jobaston and Peter Kilby, Oxford Uni-
versity Press, New York, 1975, 474 pp.,
$6.83 paper.

This is I an important book that
desevves to be widely read by de-
velopimment speciafists. It s a joint
effort by an agricultural economist
{Johnston) and an industrial econ-
omist (Kilby). both with extensive
rescarch and field experience on
deveioping country problems. Al
though written by ccononusts, the
book is relatively free of complex
econmuic analysis and hence is easily
available to a wide reading andience.

The Most Important Idea

The most hnportant 1dea in the
book is the distinction that is drawn
between a “unimodal” and a “bi-
modal”  approach to  agricultural
deve opment. A unimodal strategy
aims at the progressive moderniza-
tion of the majority of more or less
equallysized farm wndts in a less
developed country. In contrast, a
bimncdal strategy depends on a com-
mercial subsector of large farms to
increase output while the subsistence
sub-sector that contains a large num-
ber of wmall farmers remains tech-
nologically stagnant. The authors
argue convincingly that most devel-
oping vountries will benetit from
a wumodal  approach, especially
when weight is given to equity and
employment objectives as well as to
expansion in cutput. This thesis ig
central to the widespread concern
in developing countries and assist-
ance agencies that agriculoural de-
velopment should result in an im-

Dy, Fletcher, an economist and
former Chicf of the Fconoricy and
Sector Planning Dieision within AID’s
Buresu for Technical Assistonce, Is
presenily with the Brookings Institu-
tton 1n Waskington, D.C.

provement in welfare for the poor
majority of the rural population.
The book begins with a general
survey chapter on “Agriculiure in a
Traditional Economy”, which in-
cludes a discussion of common struc-
tural features of low-income coun-
tries such as a high propordon of
population in farming. low produc-
tivity of a large rural labor force,
and subsistence diets dependent on
starchy staples. Other chapters deal
with structural transformation as the
key element in the overall process
of econonic developruent in a coun-
try and with the premise that a large
stock of proven technical innovations
exists i the developed countries.
wuch of which is transferable 1o less
developed countries. The authors
emphasize the dangers inherent in
borrowing technology that is not ap-
propriate for factor availabilities in
less developed countries and the de-
gree to which high capital-labor tech-
nology has been encouraged i many
less developed countries by public
policies  that distore factor prices.
While they also vecognize the dif-
ficalties in the technology-transfer
process, they seem to be much morve
optitnistic about the transfer possi-
bilities than are other ohservers.

The Core of the Book

A chapter on “The Design of an
Agricudtural Strategy” s the vore of
this book. It calls for a sirategy

tionr of the large vomber of small-
scale. traditional farmeers in less de-
veloped countries and  views the
widespread adoption of scale-nen-
tral, advanced agricuttural technol-
ogy that raises yields as the primary
means for achieving that goal. The
authors point out that demographie
factors are such that most coortries
cannot simulaneously achieve size-
able increases in area cultivated per
worker and in yield per unit avea
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and they go on to demonstrate that
vield increases in most developing
countries are consistent with the
more productive utilization of the
abundant lahor in agriculture. They
warn against the premature release
of labor from agriculture and the
tendency  for large operations to
adopt capital-intensive techniques of
production. The argwnent is placed
in a context of multiple ohjectives
that inclade output. welfare of the
ruraf popuolation, and institutional
changes leading 10 social mwoderniza-
tion.

Two chapters ave devoted to agri-
cuture-industry Jinkages and inter-
actions. Thas 1s a useful addition two
much of the literature on agricul-
taral developinent although  these
chapters are less analytical and less
impressive in their conchusions and
policy recommendations than those
dealing move specifically with agri-
cultural development.

No Easy Auswers

The book ends with policy recom-
wmendations for advancing the uni-
maodal development process that it
advocates. No easy answers or simple
solutions are offered in the fairly
conventional list of priorities for de-
velopmient of the yural sector that s
presenced. It is, however, easy to
agree with the authors that general-
ized priovivies are only a beginning
and that the conevete design of an
agncultural strategy mast be specific
to cach country. Liwtde insight on
this strategy-formulation process is
siven but the authors have succeeded
i designating the fundamental fea-
tures of an ethicient usbnodal strat-
egy.

This is of primary importaice to
pracittioners as they struggle with
the practical problems of identify-
ing and Dmplementing specitic meas-
ures that will pernut large numbers
of smadl farmers 1o benefit from tis-
ing productivity and incon. X
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BRIEF

AID Asian Expert,
Herb Rees, Dies

. Herbert Rees, an out-
stancing  expert on  develop-
ment whose long service in the
ULS. foreign assistance program
helywd better the lves of mil
hons of South Asians, died
March 24 after a brief illness.
He was 56,

At the ume of Mr. Rees
death he was Director of South
Asian Affairs in the Asia Bu-
reaw. He had been with the 118,
foreign aid programs since 1948,
wher e joined the Economic
Coopevation Administration as
i placement officer,

In a tribute 1o My, Rees, Sen-
ator Edward M. Kennedy (D-
Muassy called the foreign aid
veteran an “unsung hero”.

The praise was included m
his intraduction to an exten-
sion of remarks in the Aprif 13
Congressional Record, in which
Senator Kennedy inserted an
obitcary on Mr. Rees which
appeared i Froni Lines, an
interaal AID publication.

The Senator added:

“Every day the dedicated
work of thousands of Americans
serving in  the Agency for
Intergational Development give
shape and purpose to oar Na-
tion’s foreign assistance pro-
gram—a program  which not
only helps to better the lives
of millions of people abroad,
but which also brings great
credit to our country. v

Potash Plant Study

Jordan is undertaking a $10 mil-
lion study to determine the feast-
bility of comstructing a potash pro-
duction plant to be {ocated at the
southern end of the Dead Sea. The
Government of Jordan is providing

$3 sullion for the stady and the
International Development Associa-
tion is providing a $1 million credit.
An AID loan of $6 miflion will com-
plete the financing requivements for
the study which will cover the tech-
nical, financial, and economic feasi-
bility of hbuilding a plant that can
produce up to one million tons of
potash a year using solar evaporation
of Dead Sea brine and the processing
of precipitated salts. The consulting
engineering firm of Jacobs Interna-
tional Incorporated of Pasadena, Cal-
tfornta, in collaboration with Sir
Alexander Gibb & Parntuers, of Read-
ing, England, and Technical Services
Organization, a Jordanian firm, wilf
perform the study.

Loan for Malaria Control

Ethiopia’s malaria control pro-
gram, now in its cighth year, is being
assisted by a $7.2 million loan by
AID.

The program is designed to sup-
press malaria in the heavily popu-
lated lowlands of Ethiopia which are
considered to have the greatest ag-
ricultaral development potential. Ef-
forts to develop much of this land
have been hindered since approxi-
mately 70 percent of the land area
and an estimated 50 percent of the
population are exposed to the risk of
contracting the disease.

The AID loan, the ifith of its kind
to Ethiopia, is being used to finance
100 percent of the foreign exchange
costs of insecticides, drugs, vehicles,
and spare parts as well as 30 percent
ot all local operating expenses in
the first year of the loan and 15 per-
cent in the second. The Government
of Ethiopia is financing the balance.

TES

“Urban growth probably will con-
nnie undimimshed into the next
century, creating huge megalopolises.
By the year 2000, some 50 percent of
the world's population is expected to
Bve in urban areas, compared with
34 percent now. The trend wili be
partcalarly marked in the develop-
ing lands, where urban growth rates
are now more than twice as high as
in the industrialized couniries. . |

“On average, the populations of
most developing nations will remain
young. because of high birth rates.
In the year 2000, it’s expected, al
most half their inhabitants will still
he below the age of 20; the dermand
for edacation and jobs will be tre-
raendouns,”

Jonaihan Spivak
The Wall Street Journal
April 12,1976

“There was a series of excessive
rains and droughts in Rwanda in
1974 and 1975. The American gov-
ernment responded in accord with
our humanitarian tradition and we

i5

.
provided what were modest sums of
5,000 tons of sorghum and somne 25,-
000 dollars, for a total input of about
$1.3 million.

“The international assistance ef-
fort in Rwanda was considered by
those who were engaged in it as a
model of emergency assistance in
Africa. We had a situation of some
45 percent of the food crops having
been destroyed or in jeopardy. We
had 1.3 million people out of a pop-
nlation of four million affected,
some 365,000 seriously. And the as-
sistanice put in by the United States,
plus other donors . . . had a major
impact in mitigating the developing
crisis. We didn’t just respond to a
tragedy; we were in soon enough,
with enough, to prevent a serious
sitwation from developing. And be-
tween the integrity of the Govern-
ment of Rwanda and donor coopera-
tion, we solved that problem.”

Robert E. Fritts
U.S. Ambassader to Rwanda
February 18,1976
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Equipment for she U.S. Army Engineers
was reodied for foading ot Morehead City,

Narth Carcling. The roce to rebuild the
highway in Guotemalo was on.

Trucks ond other equipment would play o
major role in rebuilding.

A Race Against Time in Guatemala

In a close race against the rainy
season, 1.5, Army engincers in earth-
quakeravaged Guatemala completed
repairs on the major Puerto Barrios
Highway on April 22—two days after
the heavy rains began.

The two-lane highway, the coun-
try's most important transportation
artery, is now open to fall commer-
cial waffic. It had been closed wo
full waffic since the ecarthquake
struck Guatemala February 4.

Under the AlD-funded project,
465 members of the 5348 Engineer
Battalion out of Fore Bragg, North
Carolina, made extensive repairs on
a2 42-mile stretch of the damaged
highway between Puerto Barrios on
the Caribbean Sea and Guatemala
City, the nation’s capital.

Working 14 bours a day, six and
a half days a week for 46 days, the
Army engineers built two “Bailey”
bridges, cleared 44 rock slides caused
by the earthquake, used 4,608 cabic
yards of coarse material to repair
severe cracks in the road, and re-

moved 325,676 cubic yards of land-
shide material.

The “Bailey” bridges. prefabri-
cated structaral steel bridges assern-
bled on site, were shipped to Guate-
mala in hage sections on LS, Navy
ships.

Sparing no etfort, the U.S. Army
engineers installed a 90-foot “Bailey”
bridge in 24 hours just outside the
town of FEl Progresso. Impressed
with the bridge-building speed. the
Guaterpalans  npamed the bridge
Puente Pronto—Spanish for rapid
bridge. Made of heavy steel, the
bridge weighs more than 61000
pounds and can handle massive truck
traffic.

The engineers also built a 170-foot
“Bailey’ bridge near the town of
Agua Caliente, about {8 miles north-
east of Guatemala City. The 115,940
pound bridge is called Puente Fs-
sayons.

To get the job done before the
heavy wmonsoon rains bit, the U,
Army engineers used massive earth-
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moving equipment such as gigantic
indusirial tractors, bulldozers, buck-
et loaders, road graders, air com-
pressors, rock drills, and water dis-
tributors (to keep the dust under
contral and compact the sand). Al
together, the cquipment weighed
1414 tons.

In addition to the eogineer bat
talion, the 676th Medical Detach-
ment from Fort Benniug, Georgia,
also served on the road-huilding
project, providing medical care to
the soldiers and earthquake victims.
The U.S. Southern Command in the
Canal Zone also provided helicop-
ters, supplies, and personnel.

To show his appreciation to the
engineers, the President of Guate-
mala, Kjell Fugenie Laugerud Gar-
cia, wrote the following letter to Lt
General Henry E. Emerson, Com-
mander of Fort Bragg: “1 would like
to extend on behalf of the peuple of
Guatemala our most sincere thanks
for the magnificant job the 548th
Engineer Battallion has done in our




Bulldozees worked overtime fo rebuild the
Puerta Barrios Highwoy before the ruins
52! in. A bridge on the highway was de-
sfroyed. Below: o U.S. Army engineer
guides a support beam into ploce. The
bridge avars completian ({righti. AlD F-
nonced the repairs on the highwoy which
connects SFuatemala’s porf with the capital
city.

country, D would also like to extend
my personal appreciation to you and
yourr staff for the excellent support
and persanal interest that you gave
to the projec. The clearing of the
Highway and the bridging at Agua
Caliente were tasks that only a
well-trained and efficient organiza-
ton could have performed in the
vime alloted. Working on a sighe
schedule with the knowledge that
the rains would inevitably arrive, the
task force opened the principal com-
mercial, economic lifelines to the At
tantic coast in record time. I wish o
thank personally, through yon, all of
those who in the background made
the jolv possible. I hope you can
convey to them my mwost profound

thanks and appreciation for a job
well done.”

To commemorate the completion
of the road-building project, a brief
ceremony was held on April 22 in
the Azacualpilla base camp. The
LIS, officials present included
George Andrews, Deputy Chief of
Mission, U8, Embassy; Edward Coy,
AID Mission Director; and Col.
Charles Corbett, Commander, 1.5
Military  Programs in  Guatenmala.
Guatemalan officials inciuded Rich-
ard Argofdas Martizger, Minister of
Communications and Public Works;
General  Juventino Gomez, Vice
Minister of Defense; Mr. Rodolfo
Rubio Aguilar, Director General of
Roads.
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its seaport fo the capital city, before the rainy season
cy for International Development financed the project. -

Army helped to repair Guatemala’s most important high-
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