


he accomplishments of
the Zambia Agricultural
Research and Extension
project (ZANMARE) have
been lauded by both of its sponsors.
The government of the Republic of
Zambia described ZANARE as an
“example ot success by which to
measure other technical assistance
activities.” In the Congressional
Presentations for FYST and FY'sy,
the United States Ageney for
International Development (USATD)
praised ZANARE as a success story
m Atrica,
ZANARE'S goal was to assist
the Zambian government, through
the Ministry ol Agriculture and
Water Development (NAWD), in
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improving the weltare of small-scale
farmers and increasing national
tood production by developing and
adapting agricultural technology.
Zambian and US, scientists
implemented activitios that strength-
ened the agricultural research
capacity ob MAWD and increased
the etfectivencss of the extension
service intransterring technology
to the tarming community.,

The University of Hlinois at
Urbana-Champaign led the six-vear
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project, begun in 1982, Southern
Minois University at Carbondale
and the University of Maryland-
Eastern Shore collaborated on the
project. The field component of
ZAMARE ended in August 1988;
the training component in
December 19SS,

Matze is the staple tood of most of Zambia's rapidiv growing population, and the most important cropin the country. It is the

pOLING small-scale tarmers who must improve therr agricultural production i

Conver

The poal o the ZAN AR Profect waas toomerease food
production and thus the weltare o small <cale tarmers

This farmer

was one ot several hundred whao patticpated moon farm trids and

demanstrations during the propect

Zambia is to meet its tood needs.



ambia today. Copper
and cobalt mining are the
basis of Zambia’s cconomy
and the source of more
than 90 percent of its foreign
exchange. Because of the impor-
tance of mining, its development
previoushy overshadowed that of
agriculture and other sectors of the
cconomv. In the late 1970s, however,
Zambia’s economic situation
deteriorated. Caused by Zambia's
rapidIv growing population, the
inadeqguate expansion of its agricul-
ture, drought. rapid increases in the
price of petroleum, and a decline in
world demand for copper and
cobalt, this deterioration resulted in
the current prioritv on agricultural

Traditional farmers prepare
land with hand hoes. This
labor-intensive method limits
the amount of land that can
be cultivated and the amount
of tood that can be produced.
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development, especially in the
small-farm sector.

Nearlv 45 pereent of Zambia's
six million people live in cities, the
highest rate of urbanization of
anv countrv in tropical Africa. In
contrast to most countries in Africa,
land is not the limiting factor in
agricultural production in Zambia;

nearly halt ot the lond area is consid-

cred arable — generallv fertile with
adequate rainfall in most cropping

vears. Much of the land, however, is

fallow. Historically, agriculture has
accounted for only 13 to 15 percent
of the Zambian economy.

Zambia’s principal crops are
beans, cassava, cotion, groundnuts,
maize, millet, sorghum, sovbeans,
sugarcane, and suntlowers. Live-
stock production includes cattle,
goats, pigs, poultry, and sheep. The
country does not produce enough
food to feed its rapidly growing
population; in recent vears, agricul-
tural production has only grown at
arate of | percent a vear, whercas
the population has increased at an
annual rate of 3.4 percent. Although
the 400 large-scale commercial
farmers and 75,000 emergent farmers
produce approximately half of the

Small-scale farmers who have
access Lo oven are able to
cultivate more land. When
oxen are used, crops are
frequently planted by
dribbling sced in the plow
turrow.

If more land is planted, more
land has to be weeded and
harvested.



food sent to market in the country,
it is the 600,000 small-scale farmers

who must improve their agricultural

production if Zambia is to meet its
food needs.

AMARE in action.
ZAMARE’S obje ctives

were to

“strengthen the cereal grains
commodity research team in maize

and the oilseeds commodity researeh

team in sovbeans and suntlowers,

“establish an effective adaptive
research planning team in the

Farm woman carryving water,
with a tvpical method tor
storing, maize shown m the
hackground. Women plavan
mtegral role i Atrican tood
production. A recent study by
the United Nations showed
that they grow 70 percent of
the tood, tetch 80 percent op
the tueh and 90 percent of the
water, process 10 percent of
the tood, and do all of the
child care and cleaning,
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Central Provinee of Zambia,

+enhance the copacity of the
extension service to communicate
appropriate technology to small-
scale farmers,

“establish a tacility to produce
sovbean inoculant.

L'SATD project resources

supported an intermediate-term
consultant in microbiology and

.
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Maizeis shelled by hand by
traditional and small-scale
farmers, then placed in
burlap bags that hold v
kilograms tor delivery to local
prain depots,

seven long-term experts: maize
breeder, soybean breeder, sunflower
agronomist, agricultural cconomist,
farming svstems agronomist,
research-extension liaison officer,
and a team leader. Other resources
included 85 months of consulting
time and sufficient funds for
commadities, ecquipment, training,
and transportation. The Zambian
government and MAWD provided
Zambian counterparts and staff,
buildings and other physicai
resources, counterpart funds, and
an infrastructure supportive o
research and extension interaction.




ommodity research.
Commodity research
teams, which were devel-
oped by MAWD for most
crops grown in Zambia, conduct
research at agricultural rescarch
centers throughout the country.
Rescarch focuses on overcoming
vield constraints and on improving,

cultivars and management practices.

Cereal grains: Maize. Maise is
the staple tood crop of Zambia's
large urban population and most of
its rural population. When the
ZAMARE project was desipned in
the carty 19S0s, drought, new
discases, and a limited selection of
maize hybrids and open-pollinated

ZAMARE team member and
counterpart tabove) examine
mai/e PL\IH\ g tarmer’s
tield that are intected with
maize streak virus, This
viras, whichas the most
destructive disease of muize
in Zambia and can severely
reduce vield, was one of the
problems addressed by
ZANMARE rescarchers.
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cultivars had depressed maize
production below national require-
ments.

The maize rescarch section s the
largest section in the cereal grains
commadity rescarch team because ot
the importance of maize to national
food needs. The broad needs ot
maize research in Zambia attracted
three international donors: the
Swedish International Development
Agency, the Food and Agriculture
Organization of the United Nations,

and USAID. Each donor provided
experts who cooperated on produc-
tion problems.

ZAMARE maize breeders
assumed the mandate of developing
open-pollinated cultivars tor the
more extreme environments with
low or high rainfall that require
short-season or disease-resistant
maize. Two open-pollinated
cultivars ot maize were developed
and released by ZAMARE maize
breeders: a short-season cultivar that
matures in 100 davs and is especially
adapted to the drought-prone arcas
of Zambia, and a medium-season to
long-season cultivar that matures in
130 davs and is resistant to maize
streak virus, By 1987 these cultivars

The ZAMARE maize breeding
program developed and
released two open-pollinated
cultivars tett, MMV 00 IS o
short-scason cultivar that
matures in 100 davs and s
espediallv adapied to the
drought-prone arcas ot
Zambia, MMV 600 s a
mediume-season to lang-season
cultivar that matures in 150
davs and is resistant to maize
streak virus

Farmers and an extension
agent (abovel evaluate vield
and quality of new maize
hvbrids and vpen-pollinated
cultivars grown and nand-
harvested during on-farm
trials. On-tarn trials
involved both short-term and
long-term strategies to
Increase returns of tne
scarcest resources, cash and
labor.


http:tractTi.es

represented about 10 pereent of seed
cales and were grown on an esti-
mated 50,000 hectares. The ZAMARE
project also provided the improved,
open-pollinated populations neces-
sary for the tuture progress of the
hvbrid maize program and the
resources to diffuse the results of
research to the provinces and farmers.

Oilseeds: Sunflowers. Sunflowers
have long been an important crop in
Zambia, second only to maize on a
hectare basis and third behind maize
and cotton as a cash erop. Because
suntlowers can be planted after
maize and produce some cash return
with tew cash inputs, staall-scaice
tarmers grow most of the sunflowers,
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The ZAMARE sunlower agronomist
helped MAWD scientists develop
more appropriate suntlower
production technology for small-
scale farmers.

Betore the start of the ZAMARE
project, the suntlower breeding,
program in Zambia had developed
new composttes and hvbrids for
potential release to farmers, but the
program on cultivar testing and the
rescarch on seed production prac-
tices had been limited. Zambian and

The director ot the national

ZAMARE scientists were abloe to
combire national testing with re-
search on factors limiting sunflower
production by small-scale farmers.

i addition to higher vields, the
new composites and hvbrids had
higher percentages of oil, making
them more valuable to the oilseed
processing industry. ZAMARE
resources purchased equipment to
routinely: measure the percentage of
oil in small samples of suntlower
seeds, Together with their Zambian
colleagues, the ZANARE sunflower
experts convineed the oilseed
processors to establish prices based
on the percentage ot oil content of
the cultivars and thereby encouraged
use of the improved cultivars,

As part of the national testing,

oilseeds program tupper lotty,
a ZANMARE short-term
training, participant,
coordinates the development
of appropriate technology i

improvement, and use.
Peaple with ZANMARE:-
sponsored training are i kev
positions within the Ministry
of Agriculture and Water
Development and are making,
signiticant contributions in
research and extension,

Suntlower seed is winnowed
betore oing to market,

suntlaower agronomy cultivar

svstem for cultivars ot
suntlowers, this tarmer
tabove) tested new hybrids
and composites that had
higher percentages ot oil.

These cultivars are mope

valuable to the oilseed
mdustry and command a
premium price.



Village-scale processing of
sunflower oil helps alleviate the
shortage of cooking oil in rural
arecas, and the sunilower cake
produced as a bv-product of oil
extraction can be used for animal
feed or sold tor cash to commercial
farmers. Rescarch on the feasibility
and acceptability ot such village

projects was supported by ZANMARE

in cooperation with ATAWD, V illage
Industry Services, Volunteers in
Technical Assistance, and the Bhai
Institute.

Oilseeds: Soybeans. Sovbeans
are a refatively new crop in Zambia.
Pemand for sovbean oil and cake is
high, and sovbeans have moved into

Field dav showing
promiscuious (trecly
nadulating) sovbean cultivars
developed tor small-scale
tarmers.
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the traditional and subsistence farms
in response to favorable government
pricing policies.

Sovbeans require the preseace of
niirogen-fining bacteria for normal
growth. These bacteria are usually
added as aninoculum to the seed at
planting. ZAMARE rovbean
researchers identified and released
a treehy nodulating, nitrogen-fining
cultivar, solving in part problems of
producing, maintaining, and dis-
tributing inoculum to small-scale

farmers. In addition, the ZAMARE
program provided resources to
establish broader national testing,
which helped to demonstrate the
wide adaptability of sovbeans in
Zambia.

Although the initial emphasis by
MAWD and ZAMARE was on
breeding sovbeans, increased use of
sovbeans soon became an important
objective. Through in-country work-
shops, short-term trainee programs,
and the visits of consultants, the
practice of consuming sovbeans to
improve family nutrition has sprea !
around the country.

Increasingly, traditional and
small-scale farmers are
growing sovbeans tor home
consumption and as o cash

crop. Hand threshing,

involves pounding, the
sovbeans to separate the
beans trom the pods betore

storape or sale.



oybean inoculum.
ZAMARE supported an
intermediate-term enpert,
consultants, and financial
resources for establishing a produc-
tion unit for sovbean inocalum.,
Undera subcontract from ZAMARE,
the NifTAL project at the Lniversity
of Hawaii provided a microbiologist
and an inoculant-production special-
These researchers suppliod
technical assistance in rescarch,
progaction, and distribution ot
Riuzobuon inoculants to moeet
expanding demand.
used locally available peat and lime
instead ot imported materials. By
the end ot the project, the laboratory
was run without outside help, and

Lhe process
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production of sovbean inoculum
expanded by 300 pereent to meet the
needs of the commercial-farming
sector. Research is under way on
long-lived inoculum for use by
small-scale farmers.,

Fhe nutnitional content o

nshima, a traditional dish
made trom corn meal, can be
mproved by the addition ot

Extension worker ~on tHony
demonstrating oy based

recrpes at a treld day pog

tarmers held by the adaptive

research plannmg team i

Central P'rovinee. More tarm

tamilies are consuminy:

sovbeatis tomorease the leved

of protem i their diets,

daptive research.
Supported by
ZAMARE, the adap-
tive research planning
team (ARPT) in Central Provinee was
the first ARPT to be established in
anv of the nine provinees of Zambia.
The role of adaptive research, often
called tarming systems rescarch, is to
identify the problems of small-scale
farmers, to design experiments that
mav provide solutions to these
problems, and to conduct trials on
tarmers” ficlds under typical condi-
tions. It the technology remains
technically and cconomically sound
and is accepted by the tarmers, then
itis approved and recommended
within the arca by extension otticers.




ARITs generally consist of an agricul-
tural economist, an agronomist, and
a rescarch-extension liaison ofticer.
ZAMARE project members
worked with Zambia's extension
personnel to estabilish a program for
tarm-level testing of cultivars and
evperiments on crop management
pracaces. Cre-tarn agronomic trials
were carried out inall representative
tarnung svstems in Central Provinee,
The on-tarm trial program involved
both ~hort-termy and long-term
strategios ammed at increasing returns
of the scarcest resources: cash and
labor: I 1952, the first vear ol the
ZANMARE project, the AR
surveved tarmers to detine their
priorities and conducted two

Adaptive research planning,
teams conducted surveys to
identity the constraints taced
by smiall-<cafe tarmers and
then used this itormation to
develop an on-tarm research
program.

Iy
’-I“’: i

o

on-farm agronomic trials on 1o farms,

In 198K, the last vear of the project,
the team conducted tourteen on-
farm agronomic experiments and
demonstrations on 107 farmers’
ticlds on seven major crops: beans,
sroundnuts, maize, millet, sorghum,
sovbeans, and sunfiowers,

It takes nearly tive vears from
the time o problem s identified to
the time a solution is approved tor
recommendation to the farmers,
Two agronomic practices introduced

Farmers and adaptive

by the ZAMARE ARPT, zero-tillage
maize and weeding and topdressing
maize at 20 centimeters, were
approved for recommendation to
small-scale farmers. In addition, the
ZAMARE ARPT was able to gain
approval and recommendation for
the use of the bean cultivar Carioca.
The Central Provinee ARPT was
linked to extension activities
through field days for both farmers
and extension officers, extension
training mectings and workshons,
and a regular newsletter. As a result
of in-service training, Zambiar.
extension personnel have more
contidence in their ability to provide
training and assistance to farmers.
rarmers in turn are increasingly

rescarch planning, team
members worked together to
plant, weed, harvest, and
evaluate on-tarm trials and
demonstrations, Adter being

tested and approved,

appropriate technology i
recomimended and extended
to tarmers ina piven farming,

svstenm,
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seceking advice and assistance from
extension agents. The impact of this
training was evident by 1986, when
more than 4,400 farmers attended
local meetings.

Over the lite of the project, ticld

davs for farmers, extension workers,

and othe- agricultural workers
increased in number and were well
attended. These were an excellent
in-service training, tool and were
very cost ettective. Separate ticld
davs were held for women in 1987
and YSS. In 9SS, U235 mien, 328
women, and SO male and temale
stadents Lom secondary schouols
and technical colleges - a total of
1,681 P(’UP](‘ ~-attended the ARPT
field dd_\'.\.

Members of the adaptive
rescarch plannimg team
regulariv assisted ictraiming
exfension workers by
providing updated
itormation on appropriate

technology. Extension
workers then conduct
cducational programs tor the
traditional and small-scale
tarmers in their home
districts.
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onsultants.

carly vears, consultants
were helptul in develop-
ing procedures and pro-
viding guidance on procurement,
records, and vperations involving
the USATD mission, ZANARE,
MAWD, and the contractor’s home
Administrative consultants

i,

office.
addressed issues identified by
reviews and the team leader.
Throughout the ZANMARE
project, experts were consulted on

Field davs tor women

developed to address

increase their particp.
entension activitios.,

various topics: entomologists for
management of pests on maize,
microbiologists for inoculum produc-
tion, library scientists for library
services and collection development,
and food scientists for soviood use.

orkshops.
ZAMARL sup-
ported a number

of workshops and
conferences. With the International
Sovbean Program (INTSOY) and the
Canadian International Development
Agency, ZAMARLE cosponsored
workshops on sovbean use for
industry and tor health professionals
working at the home and village

were
the

1ssues faced by female-
headed houscholds and

won in



level. Since these workshops, small-
scale industries have aceelerated the
processing of sovbeans for cake and
oil, and health and extension
workers are helping homemakers
make better use of sovbeans in their
diets. During 1988, workshop
participants trained more than 300
individuals, and extension workers
demonstrated sovbean use at tarm-
ers” tield davs,

ZANIARE conducted workshops
tor rescarchers, administrators, and
clerical statt on operating and
maintaming microcomputers.
Rescarchers participated in a work-
shop to review the basics of statistics
and the preparation ot reports toy
presentations and publication. To
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complete the computer educational
program, ZAMARE personnel gave
an advanced session on the applica-
tion and use of statistical software.
The International Program for
Agricultural Knowledgpe Svstems
UNTERPAKS) conducted a work-
shop on communications and
teaching skills tor provincial exten-
sion workers and for university
taculty. In addition, participants
trom Zambia and Malawi attended
aworkshop entitled “Agricultura’

Field davs are an important way to communicate recommended
practices and new technology to large numbers of tarmers,

1)

Research-Extension-Farmer Link-
ages,” which established a broad
tramework for understanding,
linkage systems as they apply to
agricultural development programs.

Nearly 150 Zambians participated
ina series of six workshops on
managing agricultural resources
and organizations. Taught by faculty
members from the University of
Marviand-Eastern Shore, workshop
topics included administration and
management of rescarch stations;
techniques and management of
experimental plots; management of
rescearch tarms; tractor maintenance,
service, and repair; tractor and field
operations; and research-extension
interactions,



With assistance from the Interna-
tional Maize and Wheat Breeding,
Center (CIMMYT), ZAMARE
personnel held a workshop on maize
production to upgrade the research
skills of diploma-level technicians,
Statt from seventeen research sites

participated in classroom lectures,
discussions, and training exercises in
the tield.

esearch and
training. Human
resotiree dl‘\'t‘]()}ﬂﬂ' nt
15 perhaps the most

esse ntml part ot ettorts to improve
agricultural svstems i developing
Itis, atter all people who

countries,

Termite damage in maize is a
strious constraint to maize
production.

shape the institutions and subse-
quently energize their nation’s

future. ZAMARE training and
research activities reached all Tevels
of MAWD and extended from
farmers to professors.

Special studies. The special
studies program ol ZANTARE
provided opportunities tor facufty
members from the University of
Zambia to conduct supplementary
research related to ZANARE

11

objectives. For example, carly in the
project, faculty members studied the
effectiveness of interactions between
extension agents and small-scale
farmers.

Dactoral research. The research
associate special studies program
allowed doctoral students from U.S,
universities to conduct resecarch
work in Zambia on projects of
interest to ZAMARE and MAWD
and at the same time to gather data
for their dissertations. Doctoral
students studied sovbean discases,
nematodes, breeding for drought
resistance, and noneconomic factors
mtluencing decision making by
farmers.

Entomology consultants
produced a booklet and shde
set onidentification of pests
and appropriate control
measures that were vadely
used tor traming extension
workers and tarmers in all
provinces of Zambia,



In-country training. MAWD
and ZAMARE provided in-service
training through workshops,
seminars, and lectures for extension
waorkers, extension and rescarch
supervisors, rescarch assistants,
ficld interviewers, and data
analysts. Experts from INTERIPAKS
and CIMMYT and other short-term
consultants assisted with the
training. The National Rescarch
and Development College, ficld
research stations, farm institutes,
and farmer training centers were
used as training sites. An important
part of the in-service tiaining,
occurred on a dailv basis as
ZANARE scientists worked closely
with their Zambian counterparts

Several ZAMARE otficers
studving tor advanced
degrees at US universitios
returned to Zambia to
conduct a portion ot tharr
thesis or dissertation resear h.
Fhis participant conducted
rescarch on drought tolerance
m sovbeans, In-country
rescarch provides mtormation
needed by the project and
prepares participants tor their
duties atter completing their
dv;,;rcus.
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and colleagues in extension and
research activities,

Traditional and small-scale
tarmers formed the largest group of
recipients of in-country training,
Farmer training consisted primarily
ot tield davs held at sites of on-farm
agronomic trials and al rescarch
stations at Kabwe, Magove, and
Mount Makulu.

Participant training. An impor-
tant component of the ZAMARE

project was providing the Zambian
staft of MAWD with the essential
scientific, technical, and administra-
tive skills nceded to carry out their
rescarch and extension work. This
training enabled Zambian scientists
to move into leadership roles in
MAWD.

The long-term training component
Of ZAMARE assisted 49 Zambian
students in obtaining degree train-
ing, exceeding the original goai of
training 34 students. Twentv-one of
the degree participants were selected
from the Extension Division of
MAWD and 28 from MAW['s
research service,

ZAMARE also provided short-
term training for 85 individuals.

Pyrenochacta leaf spot discasce
on sovbeans is a serious
problem that was studied in
Zambia by two doctoral
students trom UHUC, This
rescarch, which was part of
the special studies ¢ omponent
of ZAMARE, resulted in the
first published intormation on
the epidemiology of the

disease,



Most short-term training was
arranged in the United States, but
some training was also conducted at
international agricultural rescarch
centers and regional conters.
Numerous in-country workshops
were held for nearlv all levels of
professional and technical staff.

In-country student research.
ZAMARE provided the opportunity
for Zambian otficers studving for
MScand Ph.D. degrees at USs,
universities to return to Zambia to
conduct a portion of their thesis or
dissertation research. In-country
student rescarch helps answer local
research questions and allows
students to Tearn how Lo conduct

ZAMARE statt members
tabover were mtegrated mto
the rescarch and extension
service of the Ministry ot
Agriculture and Water
Development. Animportant
part obm-service tranimy;,
occurred on g darly basis as
ZAMARE scientists worked
with themr Zambian
counterparts and colleagties,

ZAMARE supported o
number ab workshops and
conterences, idudimg this
one {righty on home and
village-level use ot sovbeans.,
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rescarch under the conditions they
will encounter after thev return trom
training. Although in-country
student rescarch requives careful
planning and considerable logistical
support, the ZAMARE experience
supports its feasibility and validity.

ontinuing links.
ameans of extending,
projectaccomplishments,
a program was developed

to consolidate and augment both
the gains of the project and the
collaboration between MAWID and
ZAMARE universitios. Activities
planned through 1990 include
workshops on computer training,
communications, research slation
management, sovbean use, and the
sustainability of agricultural sys-
tems. Continuity will be enhanced
through staft exchanges in rescarch,
extension, and communications for
former degree participants, their
protessors, and other staff members,

Some ZANMARE degrree
participants were able to
work with thoir advisors at
thetr university i the United
States and later . the held

in Zambia. Interaction of

thi. *vpe torges long-term
relationships that continoe
after the projectis
completed.
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D epartment of
Agriculture Leadership

Winter Chibasa
Rebina Chungu
Russell Mulele
Nicholas Mumba
Joseph B. Mutelo
£ M. Naik

Isaac NKhungulu
Bharati K. Patel

Z ambia Trainees

Degree participants
Spenser Bloomtield, LS,
Charles Chabala, MS,

Keti Chanda, AS,

Benson Chimbawe, B,
Fdwim K Chin'gembu, BS.
Chishimda Chisambwe, BS.
Maarice Tangulbo, NS,
Johnston Kale, BS.

Imarea Kahangle, MS,
Richara M Komona, \MS,
Mathoas kanvemba, B.S.
Agnes Rasaro, BS

Rollen Kwaambwa, BS,
Samutuanwa Fivembani, MS.
Fdward Iumande, NS,
Margaret Mo Magiai, MS
Robert N Magai, PhuD
Flevbert Masole, BS,

PPeter ' Masunu, B.S,
Martin Mbewe, MS,
Godtrev Mitti, MS,

lohn Mocnga, BS.

Walter Mubtana, M+
fovee Mulila, Ph.D.
Stephen B Muliokela, BLS,
Kamona K. Mulonda, B.S.
Sjonttace Mulvate, B.S
Catherine Mungoma, PhuD.
Apgrev Mwarpava, LS,
Mick Mawala, I'ha,

Watson Mavale, Mos,
Frandis B Nweemba, BS.
lrene N Nawa, BS.
Andson Nyala, BS.
Abraham Ngohva B,
Ronnie Nvemba, NS
Mermas Nvendwa, BS
Macauso K. Sakala, As,
Edward Sakutivwva, Phi.
Handa Suangonva, B,
Enoch Sikapande, BS, NS,
Wiltred Silwimba, B.S.
George Simakando, B.S,
Perev Simuwanza, MS,
Mantel Sindazi, BS,, Ms.,
Aggrev K. Siviimbano, B.S.
Ben Zimba, BS.
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Short course participants
Kefi Chanda, M.
Suzyvo A Chellah
Charles MM Chewe
Johnston M. Chintu
Howard B. Chisala
Moedson Chisi
West K. Chitah
Jovee M. Chitalu
Brian K. Chisunda
Humphrev S C Goma
Simon Crosie Hachandi
Garv F. Hambiliki
David Kajimo
Jones K. Kalonda
Eric M. Kaluba
Obed Kambambpa
David Kambikiva
Martin C. Kaoma
Edith I Kasapu
Bodwin T. C. Khondowe
Christopher W, Lubasi
Margaret Fubinda
Bernadette Habowa | ubozhya
Edith CoLungu
Eleanor Muzvamba | ungu
Josias I Lungu
Scholastica Mabuva
MOCoNMagaanta
Paul M. Maierbo
Tentord Manda
Cassim F.AL Masi
Herbert Masole
Joe Milimo
Donald S, Mingochi
Gladvs Nongaoti
Henre L Moomba
Evans Mpande
Weston Msikita
Thomas Mubita
Samson vidtava
Russell Mulele
George Co Mulenga
Jonathan B. Mulilo
Stephen B. Mutiokela
Kamona K. Mulonda
Vitalis Munene
Sikuniso Mupo
Mary Musaka
John € Musanva
Joseph B Mutelo
Magdalene Mutinta
Weslev C Mwowo
Joseph N Mwale
Leighton 1. Mwale
Charles Mwambula
Rita FL ML Mwampole
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Francis E. Mweemba
Godfrey P. Mwila
Irene N. Nawa
Macwani Nawi

Peter Ngangula
Abraham Nyoliva
Richard D. Ngwenya
Chosani A. Njovu
Charles N. Nkhoma
Fatuma Nkhoma
fsaac C. Nkhungulu
Stanislous Nkumbula
Bbarati K. Patel
Arundel Sakala

Josv B. Siakantu
Denis Sikazwe
Ephraim Simunvola
Moses S, C. Simwambana
Georgina M. Simwanza
Lingston I, Singogo
lason K. Sinkamba
Sivambango Sivoto
Robert G. Willima
Charles Zulu

SAID Directorate
Personnel

W. F. Cook

Leslie Dean

Alan Van Egmond
Ernest Gibson

Ted Morse

John Patterson
LeRov Scherer

Collaborating Staff

Resident

Mousfin Bezuneh
Robert B, Dadson
Ronald G. Dedert
Val ). Evlaads

Paul T. Gibson
Will S, Harada
Alfred G, Harms
Robert E. Hudgens
Jagmohan foshi
Oval Myers, Jr.
Farrel |, Olsen
James I Ragin
William W. Roath
Savdou Sanogho
George B, Swallow

Consultant
Emmanual Acquah
Hea-Ran Ashrat
John K. Bouseman
Robert Buckwalter
Thomas Calhoon
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John B. Ciaar
Delbert T, Dahl
Paul Davis

Jean M. Due

Jean Grant
Thurman Grove
Arvel Hunter

Fred Javaheri

Sam H. Johnson [l
James C. Jones
Harold E. Kauftman
Donald S, Kuhlman
Violet M. Malone
Alvin L Nelson
Gregory Nocl
Joseph W, Rourke
George Shorter
Vickie Sigman
James B, Sinclair
Paul Singleton
Jessie Cosmith
Andrew | Sotranko
Paul Wells

John L. Woods

Special studies
Lawrence Datnott
Glen Hartman
Dennis Lawn
Serigne N'Diave

Administrative

fohn K. Campbel!
Lighton T AL Chipeta
William " Hytehe

C. Dennis Ignasias
Farl . i\l‘”ngg
Gilbert HL Kroening
Thomas A McCowen
Mortimer Neufville
John 1. Nicholaides 11
Howard T Olson
Carolvin M. Pribble
fohn W, Santas

William N Thompson

Bessic | Thornicroft
James AL Pweedy
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Zambia Agricultural Research (i iees.
and Extension, ZAMARE,
a collavorative project of
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University of Hlinois ’
al Urbana-Champaign, UIUC

University of Marvland-
Fastern Shore, UMES

Southern [Hinois University
at Carbondale, SIU-C

Lnited States Agency for
International Development,
LSAID

Government of the Republic
of Zambia

Ministry of Agriculture

and Water Revelopment,
MAWD

Zambian woman carrving produce to
market. In Atrica, women are primarily
responsible tor marketing the food at the
local Tevel, ZAMARE was part of the
responsce of USALD o the eritical need
tor increasing, crop production and rural
income levels in Zambia.
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The Otfice of International Agriculture
(OIA) at the University of [Hlinois at
Urbana-C hdmp.u;,n has a long history
of involvement in international activities
and programs. A unit of the College of
Agriculture, OIA provides a worldwide
perspective to the teaching, resecarch,
and public service functions of the
college. Tvaddition, OIA is the
headquarters for several international
projects and programs and is involved
in institutional development programs
overseas. These activities bring direct,
demonstrable benefits to Hlinois and
LS. agriculture and contribute to the
humanitarian and national security
cefforts of the United States government.

For additional information about the
activitivs of the Office of International
Agriculture write to:
Oftice of International Agricultere
Liniversity of Hlinois at
Lrbana-Champaign

13 Mumtord Hall
130 Woest Gregory Drive
Urbona, Hlinois 61307, USA
Telephone: 217-333-0420
Teles 206937
FAN: 2,7-333-5838

Fasvlink: 6294364
Dialcom F-mail: 37:AGS770
The University of 1lliois is an
aftirmative action ard equal opportunity
institution.
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