
Helping to Guarantee a Nutritious and 
Sustainable Food Supply for Cameroon



A cooperative project for the Cameroon Institute for Agricultural Research (IRA), 
International Institute of Tropical Agriculture (IITA) and the United States Agency 
for International Development (USAID) under Project No. 631-0052.



National Cereals Research
and Extension Project

(NCRE)



In 1987 President Paul Biya had the pleasure of writing a brief foreword for a bro 
chure on the National Cereals Research and Extension project (NCRE), then five 
years old. It is now my pleasure to applaud the NCRE project for over a decade of 
service and development. This vital project, supported with the generous backing 
of the United States Agency for International Development (USAID) and the techni 
cal assistance of the International Institute of Tropical Agriculture (IITA) and her 
sister institutions, has continued to meet, if not exceed, our original hopes and ex 
pectations.

Self-sufficiency in the essential production of cereals, a key component of our 
national development strategy, has been secured. Perhaps more important, 
Cameroon has now developed the indigenous expertise to continue our agricultural 
development. Our sincere gratitude goes out to the United States government and 
USAID, as well as to IITA for making it all possible. Also, allow me this opportunity 
to congratulate both the international staff of the NCRE project and their national 
counterparts from the Institute of Agricultural Research, on a decade of achieve 
ment and growth we can all be proud of.

Professor Joseph Owona 
Minister of Higher Education, Computer 
Services and Scientific Research 
Republic of Cameroon



In the late 1970s, the United States Agency for International Development (USAID) 
and the Republic of Cameroon made a commitment to develop a sustainable long 
term plan to meet the vital food requirements of the country. With a USAID invest 
ment of US$46 million, matched by Cameroon's commitment of funds, services and 
facilities totaling $27 million, the National Cereals Research and Extension project 
(NCRE) has helped put that goal well within reach.

As the end of the 15 year project nears, we can look back with pride at the 
achievements of NCRE snd the dedicated hard work of its international and 
Cameroonian staff. NCRE has laid the foundation for the Institute of Agricultural Re 
search (IRA) to substantially increase cereal production and maintain critical agri 
cultural research vital to Cameroon and its African neighbors.

We can also look forward to the future with confidence and optimism as some of 
the brightest minds, many trained in the United States under NCRE scholarships, 
will be applying their talents to the challenges that lay ahead.

USAID greatly appreciates the productive collaboration of the Ministry of Higher 
Education, Computer Services and Scientific Research, and the International Insti 
tute of Tropical Agriculture that made this outstanding project possible.
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Jay P. Johnson 
Mission Director 
U.S.A.I.D. 
Cameroon



FOREWORD

In the early 1980s the seeds of the National Cereals Research and Extension 
project (NCRE) were sown into the fertile culture and terrain of Cameroon. During 
the following ten years, this harvest matured and came to fruition for the farmers of 
Cameroon, the future of agriculture in the country, and agricultural research efforts 
in central Africa. This was not by chance. The groundwork for the project was well 
prepared. The thoughtfully conceived plan was conscientiously implemented. Men 
and women associated with NCRE worked diligently, cultivating new practices and 
ideas, as well as new cereal varieties. Cooperation and sharing with fellow scientists 
and organizations have guaranteed that resources were applied wisely. The results 
have been plentiful - and for those less inclined to poetics - empirical and impres 
sive!

The following pages summarize the most significant achievements of the NCRE 
project, though the review, for the sake of brevity, is hardly complete. We also take 
time to focus on some individual farmers. It is, after all, their success that ultimately 
determines the value of our endeavors at NCRE. Those of you interested in the more 
technical aspects of the project are encouraged to contact us for more detailed in 
formation on our research. We look forward to sharing NCRE's success and accom 
plishments with our local and international friends and neighbors and thank you all 
for your support.

Emmanuel A. Atayi 
Chief of Party 
IITA/NCRE
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BACKGROUND

The Land
Cameroon, located just north of the equator in the 
"hinge" of west Africa, is a land of exceptional diversity. 
Climate, geography, soil and culture vary substantially 
from region to region. Rainfall, for instance, measures 
a meager and erratic 300 mm annually in the sub-Sahelian north, 
up to 5000 mm in the humid tropical west. Climatic conditions also 
change with altitude, ranging from sea level to over 4,000 meters 
at the summit of Mt. Cameroon. Some areas enjoy two growing sea 
sons a year, while others have only one. Soils, highly variable in 
composition and fertility, are cultivated using a wide spectrum of 
traditional cropping systems and varieties.

Most Cameroonian farms are tended primarily by women who 
constitute the backbone of the agricultural work force. Hand culti 
vating one to three hectares, small scale farmers account for most 
of the country's food crop production. Farming practices of the 
past produced enough food for Cameroon to feed itself. But cur 
rent demographic trends seriously jeopardize self-sufficiency.

The Situation
With a population approaching 12 million people and projected to 
double in 28 years or less, the necessity of growing more food is 
clear. An aging rural population and substantial mi 
gration of young people to urban areas, makes the 
problem of increased productivity even more acute.

Aware of these ominous indicators, Cameroon in 
the late 1970s, made food crop production a high 
priority, prominently reflected in the government's 
subsequent 1981-1986 Five Year Economic Plan. Ce 
real grains, specifically maize and rice, followed 
later by sorghum and millet, were targeted for ac 
tion. With the assistance of the United States Agency 
for International Development (USAID), the National 
Cereals Research and Extension project, (NCRE), 
was developed. The goal: Food Security For 
Cameroon.

"With u population 
approaching 12 million 
people and projected to 
double in 28 years or less, 
the necessity of growing 
more food is clear,"



"Ultimately, Cameroon's 
prospects for food self- 
reliance had to depend 
on self-reliance in 
research and plant 
breeding."

The NCRE Response
Breeding prolific varieties and generating new agronomic technolo 
gies were viewed by planners as part of the food supply solution 
— but only part. Ultimately, Cameroon's prospects for food self-re 
liance had to depend on self-reliance in research and plant breed 
ing. To get new technologies to farmers, extension linkages 
adapted to the country's distinct geographic and administrative 
environments would also have to be developed.

NCRE's strategy for building the institutional capacity to pro 
duce quality research focused on Cameroon's Institute of Agricul 
tural Research (IRA). The collaboration would be mutually 
beneficial. NCRE would help develop IRA's potential through direct 
technical assistance, manpower training, and important contribu 
tions to the physical infrastructure. IRA would provide local coun 
terparts and use of its extensive system of research centers, 
stations, and sub-stations. By the end of the project, NCRE's activi 
ties would be fully integrated into IRA's Cereals and Farming Sys 
tems programs.

Bridging the gap between researchers, farmers and extension- 
ists received special attention. The objective was not simply main 
taining a conduit of information to farmers, but creating an active 
system providing grass roots input to researchers. Support for ex 
tension officers was also a concern. The challenge was compli 
cated by Cameroon's bureaucratic structure which places 
extension and research in separate ministries. In response, a new 
approach, the Testing and Liaison Unit (TLU) was developed. Be 
ginning with a single unit and later extended to four sites, TLUo 
have since evolved to meet the demands of their respective situa 
tions.

In 1979, USAID and the government of Cameroon agreed to com 
mit US$13.9 million for Phase I of the project. After the success of 
the first five years, an additional $39 million USAID grant, matched 
by a Cameroonian contribution of physical and financial resources 
totaling $20 million, was pledged for Phases II and III. The total allo 
cation of $73 million represents a major commitment to food secu 
rity for the country and the region.

Implementation of the program was contracted to the Interna 
tional Institute of Tropical Agriculture (1ITA). Regarded as the prin 
cipal food crop research and development center in Africa, IITA 
has provided NCRE with solid scientific support through its exten 
sive resources and a cadre of seasoned researchers.



"The objective was not 
simply maintaining a 
conduit of information to 
farmers, but creating an 
active system providing 
grass roots input to 
researchers."

Collaborations
Networking between international, regional, 
national and local organizations is essential to 
delivering the most impact for the investment. 
NCRE and IRA, under the auspices of the Min 
istry of Higher Education, Computer Services 
and Scientific Research (MESIRES), actively 
share information and work with organizations 
and centers of higher learning throughout the 
country and the world.

NCRE researchers frequently collaborate 
with colleagues from IITA, C1MMYT, IRAT, 
ICR1SAT, WARDA and IRRI. The expertise and technologies these 
international centers have to offer find practical applications 
through the project's research efforts and the TLUs which work 
closely with parastatal agencies and farmers. In-country network 
ing is extensive. NCRE works with the Ministry of Agriculture's 
(MINAGRI) extension service, regional cooperatives and commod 
ity associations. The collaboration is two-way, with NCRE provid 
ing training and technologies while local organizations supply 
extension and testing services.

NCRE's support to other countries' cereal research is well docu 
mented. By sharing expertise and varieties developed through the 
breeding and agronomy programs, project researchers have 
earned the respect and appreciation of many of their African peers.



FARMING FIELDS: GRASSROOTS IMPACT

"The work is hard and 
strenuous — almost 
entirely by hand — but 
the couple is proud of 
their labor and their 
productive fields, 
particularly the maize."

Plant breeding, developing extension linkages, building national in 
stitutions — in the final analysis it all means little, if the farmers, pro 
ducing food for themselves and their countrymen, do not feel the 
impact of the endeavors. In this regard, NCRE's contributions are in 
disputable. Most Cameroonian farmers have never heard of the 
project. But ask if they know of the improved maize, rice and sorghum 
varieties or agronomic practices selected and tested through NCRE 
programs, and most will respond affirmatively.

The impact of the project is palpable.. .as shnll 
be seen in a brief literary visit to the Northwest 
province. Considered the country's "breadbas 
ket, " and home of NCRE's first Testing and Liai 
son Unit (TLU), 60 percent of the country's maize 
is grown here. We will meet two farmers, very dif 
ferent in many respects — which may be said of 
any two farmers worldwide — but alike, in that 
both profit and reap the benefits of NCRE work.

Improved Varieties
The sun has not yet risen over the grey leaden 

skies of the Ndop plain in Northwest Cameroon. "First season" 
rains are coming, and with them, the planting season. During this 
short period in March, heavy showers provide the moisture 
needed to germinate and start the year's maize crop.

Nsanyi Ndifor Linus is already awake. After he and his wife 
Mbuku Theresia feed their eight children and send them off to 
school, a full day of cultivating and planting lays ahead. The work 
is hard and strenuous—almost entirely by hand — but the couple 
is proud of their labor and their productive fields, particularly the 
maize.

Linus and Theresia are fairly typical of the farmers of Ndop. 
Farming just over a half hectare of land, they work from dawn till 
dusk on the fields that provide their food and limited income. 
When the children return from school, they too help with the work. 
Producing maize, the region and the family's staple food, is 
everybody's 'business.'



Eaten fresh, when in season, and prepared as 
"fufu," corn flower and water cooked to "sticky rice" 
consistency, maize is the basis of the family's nutri 
tion. When money is needed, notably for the 
children's school uniforms and fees, Linus crawls up 
into his attic storage area and fetches some dried 
maize to sell in the local market. Obviously, a variety 
that yields well and is popular with local buyers is 
more than a statistic for the family: it's their liveli 
hood.

"Without maize, we would not live," Linus says. 
And so it's not hard to see why yield increases of 100 
to 200 percent by Linus's own reckoning (even 
higher according to on-station trials), are valued by 
the farmer. 'My maize storage in the roof is "too much with Kasai" 
— the weight makes the house lean,' he says pointing to the 
spreading walls of his clay brick house. Doubling yields has 
stretched his storage capacity to the limit, but somehow additional 
space is found.

Linus was one of the first contact farmers to work with NCRE's 
TLU based in Bambui when it surveyed farmer reaction to newly 
selected and improved maize varieties — Kasai among them. Al 
though he'd successfully grown the local variety for years, the op 
portunity to increase yields was intriguing. Linus managed the 
planting and field work, but was also called on to provide his reac 
tions for the TLU staff and allow them to analyze his harvest. "Why 
not?"

The variety was a huge success. Linus was impressed with the 
yield increases shown by all the NCRE varieties, but there were 
marked differences in performance. "Some," he said, "were too 
tall...when the winds come they knock them down...." Others, the 
quality of the grain wasn't to his liking. But Kasai, was a different 
story. It was a short plant that resisted the winds on the plain. 
Kasai's fufu flour was shiny; everyone in the market commented on 
the "wonderful color." The taste and consistency was much better 
than the local, and the yield was "maize plenty."

Following years proved equally successful. Neighbors came and 
asked for seed and it was given. And seven years later, people of 
his village have nearly stopped growing the local maize and now 
refer to Kasai as "local."
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"Producing maize, the 
region and the family's 
staple food, is 
everybody's 'business."



Thanks to the new variety, Linus produces an additional 500 to 
600 kg of maize on his small plot. The extra income from the sur 
plus is most welcome. Province-wide, the impact is also significant. 
An additional yield of approximately four to five million kilograms 
is anticipated for the upcoming harvest. As adoption continues, 
this figure can be expected to increase.

NCRE Technical Assistant Dermot McHugh is familiar with 
Linus's story and others like it. He helped manage the original on- 
farm trials and evaluations, train extension workers to support the 
farmers, and coordinate NCRE/IRA activities with the MINAGR1 ex 
tension service and the local parastatal MIDENO. When the farmer 
evaluations came in, he analyzed the data and forwarded the re 
sults to IRA and NCRE on-station researchers for furthei develop 
ment. The research - farmer linkage was complete.

" Linus was one of our first farmers engaged with on-farm 
trials, and he's acted like a team member ever since.. .even 
extending seed from his successful trials to neighbors and 
relatives. We originally tagged his field trials with 'Kasai-1.' 
He now jokes that he's developed 'Kasai-7.' In a way he's 
right, since he has actively participated in the evaluations we 
prepare for the breeders. These evaluations are the basis of 
the new mid-altitude varieties we 're now testing with Linus 
and others."

In March 1992, McHugh returned to visit Linus and his family. 
Planting was underway, but there was still room for some trials. 
Linus eagerly assented. The new varieties were bred in response 
to farmers' problems with Kasai which the TLU identified and con 
veyed to NCRE/IRA researchers. Acid soil tolerance, and improved 
storage qualities, including better "tip" cover and harder or "flinty" 
grain characteristics were sought in the latest round of experi 
ments.

It will be several growing seasons before the results of Linus's 
trials will be compiled with those of his fellow farmers, and recom 
mendations are made. In the meantime, the varietal breeding and 
testing process developed by NCRE continues to ensure that re 
search remains on target: producing superior cereal varieties 
matched to the needs and resources of the farmer.

Improved Practices
South from Linus's farm, over the high ridges surrounding the 
Ndop plain, NCRE is working on improved farming systems tech-
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nologies, another approach to increasing productivity. Research, 
training, communication and networking are key elements in pro 
moting change which is practical and sustainable. On Mrs. 
Veronica Sangbong's farm these factors converge to foster better 
agronomic practices.

Extension worker Botame Isaac Mukette and Peace Corps volun 
teer Frank Lynch pack up their water level and hoes and head off 
to "Mrs. Veronica's" farm. A feisty lady in her mid-fifties, she is a 
progressive farmer — and a very successful one — farming six to 
seven hectares with the help of her family, occasionally supple 
mented by contract labor. On a tour around her homestead, you'll 
discover that she raises "almost everything" on her farm, 
taking particular pleasure in the farming systems she's 
developed. Nothing is wasted. Pigs and chickens, fed a spe 
cial homemade mix of maize, plantains, and trace ingredi 
ents, provide the manure that is methodically spread to 
enrich her soils. She doesn't use fertilizers, but still 
outproduces farmers who do. It's all thoughtfully planned 
and well managed. But she's run up against one very trou 
bling problem she hasn't been able to solve: persistent ero 
sion on the steep slopes of her fields.

She is not alone. Soil erosion is a major factor in the de 
clining fertility of the province's farmland, a disturbing 
long term development identified by the Bambui TLU. Mrs. 
Veronica had tried several measures to arrest the destructive gul 
lying. None of these proved successful. Looking for answers, she 
approached extension officer Botame Isaac Mukette, who worked 
with MINAGRI's Adaptive Research and Seed Multiplication Unit 
(ARSM). He was the right person to contact.

Isaac, had worked with Mrs. Veronica before. Among other 
things he had introduced her to COCA and BACOA maize, IRA/ 
NCRE bred varieties, which she enthusiastically adopted and dis 
tributed to relatives and neighbors. At that time, NCRE and the 
Bambui TLU furnished Isaac with the new maize varieties as well as 
the training to effectively deliver the technologies to farmers. He 
still readily credits the TLU courses for providing instruction in ex 
tension fundamentals that have served him well over the years.

Through his frequent interactions with the Bambui TLU, Isaac 
learned of a committee established to coordinate soil conservation 
efforts. Fueled by a ten year Peace Corps agroforestry project, the 
opportunity to begin alleviating this devastating problem seemed

"Research, training, 
communication and 
networking are key 
elements in promoting 
change which is practical 
and sustainable."

"Soil erosion is a major 
factor in the declining 
fertility of the province s 
farmland, a disturbing 
long term development 
identified by the Bambui 
TLU."
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within reach. NCRE and IRA have since designed and begun moni 
toring over 40 farmer field trials established by Peace Corps volun 
teers and MIDENO's Adaptive Research Unit. TLU research will 
determine the best and most cost effective agroforestry schemes, 
while successful trial sites will serve as demonstration plots to ex 
tend the technology to farmers.

To inhibit erosion, the trials use contour bunds planted at as 
signed intervals with nitrogen fixing trees and income producers 
such as coffee trees, banana and plantain. Prunings from the trees 
are incorporated into the soil to improve fertility, while cash crops 
provide obvious financial benefits. Soil conservation is the "oal, 
but it is only one factor in a complex matrix that must be consid 
ered if farmers are to adopt the measures.

This is where NCRE's adaptive research approach is especially 
valuable. Actual increases in fertility must be measured against the 
land taken out of production for the bunds. How much land would 
farmers be willing to use for control measures? What is the avail 
ability of labor for pruning the trees? Is technical support for estab 
lishing the contour bunds readily available? These considerations 
and more must be weighed before the Bambui TLU makes its final 
evaluation and recommendations for extension workers to take to 
the farmers.

It's too soon for scientists to draw conclusions from the trials, 
but Mrs. Veronica is heartily encouraged by what she's seen so far. 
Linus will also be looking forward to the results of "his" latest trials 
and the gains they may portend. Their stories echo the experiences 
of farmers around Cameroon, and indicate how NCRE, IRA, 
MINAGRI and their local counterparts help produce results where 
they count — in farmers fields.
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GETTING RESULTS: 
RESEARCH ACHIEVEMENTS

Despite its short tenure by plant breeding and research 
standards, NCRE has a number of documented accom 
plishments to its credit—both on-station and in fanners' 
fields. Plant breeders, agronomists, and TLUstaff, work 
ing together, have developed and introduced varieties 
and agronomic practices widely accepted by the farmers 
of Cameroon.

Cereal varieties, bred and selected by NCRE scientists, 
have demonstrated high yields under disparate environ 
mental conditions. The basic criteria of the research pro 
grams are low input, disease and pest resistance, 
consumer preferences, and of course yields.

Condensed in the following pages are some highlights 
of NCRE research.

Maize
Maizi., eaten fresh and ground into flour, is the primary staple grain 
for many Cameroonians. High demand for maize is also fod by a 
hungry agro-industrial sector. As a result, local consumption and 
production have steadily increased during the last 20 years. Fann 
ers throughout the nation's ten provinces work hard to grow 
enough to meet demand, and NCRE in turn does its best to supply 
farmers with the "tools" they need to accomplish the task. The 
myriad of growing conditions in the country required the develop 
ment of two maize breeding and research units. The Lowland 
Maize Breeding and Agronomy units develop technologies for 
elevations ranging from sea level to 1,000 m, while research for 
1,000 - 2,500 m is managed by the Highland units.

Lowland Maize Breeding
Lowland maize breeders face a wide range of variables including 
three distinct ecological zones, ranging from semi-arid to tropical 
rain forest; two growing seasons, and differing local preferences as 
to grain type and color. They have met the challenge by develop-
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"Thousands of multi- 
location trials have been 
conducted to select 
varieties for release to 
local farmers and research 
programs throughout west 
and cental Africa."

ing early, intermediate and late season maize varieties that con 
form to the requirements of their physical and social environ 
ments. Literally thousands of multi-location trials have been 
conducted to select varieties for release to local farmers and re 
search programs throughout west and central Africa. Outstanding 
developments include:

CMS 8501: This long season white variety, suited to a range of con 
ditions, has proven a tremendous success. A scant five years after 
release, it's the most widely cultivated variety in the lowland zones. 
Exceptional yield and grain quality combined with superior disease 
resistance help account for its unusual popularity.

CMS 8704: A yellow variety suited to a range of uses, but particu 
larly well liked eaten green. Its hard kernels are suited for agro-in 
dustrial use, especially commercial animal feeds and brewing. An 
intermediate/late season variety, it also demonstrates exceptional 
yield. Seed suppliers have had a difficult time meeting farmer de 
mand for CMS 8704.

CMS 8710 and NDOCK 8701: These late white varieties, similar to 
the favored 8501, provide some additional yield. They have been 
well received outside of Cameroon where trials in 11 African coun 
tries consistently show them to be top performers.

BSR 81 and BSR SYNTHETIC: These disease resistant crosses be 
tween NCRE and local selections, were developed to satisfy the de 
mand for "soft" grain in the Eastern Province.

CMS 9015: An early drought tolerant maize bred for the Sudano- 
Sahelian and the semi-arid zones. It's also suited to second season 
plantings and intercropping applications

Other promising NCRE varieties include: CMS 8503, an interme 
diate season maize known for its drought resistance and low 
height; and CMS 8806 a flinty early maturing variety suitable for 
second season maize plantings.

Dr. Charles The — Head of Lowland Breeding Unit: 
"I think it's fair to say that our breeding program is really on 
track. Although we are not responsible for seed distribution, 
we still find farmers coming to us — every day during the 
planting season — looking for seed. The new varieties are 
very popular.. .and I think that's a good sign that we 're pro 
ducing what the farmers want.... For the future we're natu 
rally going to continue refining our breeding strategy. We 'II be
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looking more into cross zone adaptations of our established 
varieties. (But) our biggest steps will be in the development 
of high yield, low input hybrids." (Dr. The was NCRE's first 
sponsored Ph.D.)

Highland Maize Breeding
When NCRE began, little breeding research relevant to African high 
and mid-altitude maize was available. Recognizing the dearth of 
research in this area, the project established the Highland Breed 
ing Unit to select and develop appropriate varieties for the fertile 
mid-altitude plains (1,000-1,500 m) and the rugged extremes of the 
highlands (1,500-2,500 m). Aside from yield, varietal development 
is based on cold temperature adaptation, lodge resistance, storage 
qualities and consumer preferences. In response to 
recent NCRE soils research, emphasis has been put 
on developing acid tolerant maize. The Highland 
Unit has been instrumental in getting a number of 
improved varieties into the field.

COCA-SR: Originally developed by IRA breeder J. 
Ayuk-Takem, the addition of streak resistance made 
this extra high yielding white maize even better. By 
1990, COCA-SR was the most popular offering pro 
duced by the High Altitude Breeding Program.

Kasai-SR: Introduced from Zaire and developed for 
streak resistance, it produces exceptionally high 
yields for an early variety. Its short height makes it 
resistant to lodging and well suited to intercropping.

BACOA-SR: An early yellow variety producing good 
yields and short stature appropriate for intercrop 
ping and resistant to lodging.

Shaba: A late, white variety introduced from Zaire 
and further developed in Cameroon. Planted widely 
in the Aclamaoua province, it has seen extensive 
agro-industrial use.

Maize Agronomy
While local conditions guide agronomic research on maize, 
several areas of inquiry are universal, including: optimal ap 
plications of fertilizer; effects of planting dates on yield; inter 
cropping analyses; lime trials, and evaluations of traditional

MAIZE VARIETAL RESPONSE TO FERTILIZER LEVELS
(Mean of Four Locations 1988)

CHAIN VIE LP! IONS HA)

0-00 506030 10012060

(Kg/ha of NPK)

IHDBYNT-AB ^^KAS/\I ^JcOMP290 I I COCA

Fig. 1. Findings of studies to determine the response of 
maize to different levels of fertilizer provided solid in 
formation to make recommendations. They were also 
i?nportunt to the ongoing process of plant selection and 
breeding.
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Fig. 2 Although burning plant residues underground in 
creases yield the first year, production drops significantly 
in subsequent years. Long term damage to the soil struc 
ture is very possible. These findings may prompt moves 
to discourage the practice and develop alternative ap 
proaches to soil enrichment.

farming methods. Much of the research confirms 
the validity of traditional practices, such as the ridg 
ing of fields in the highlands. These verifications 
provide bearings for setting the course of future 
research. Some traditional practices, however, 
have been shown to be detrimental, such as the un 
derground burning of plant residues underground.

Studies in both the lowlands and highlands to de 
termine optimum levels of fertilizer and the value of 
liming provide extension workers with solid infor 
mation to make recommendations. Again, the find 
ings are also critical in the ongoing process of plant 
selection and breeding. For example, when liming 
proves uneconomical, the development of acid soil 
tolerant varieties gains importance.

Since intensive cultivation and farming of mar 
ginal acreage have increased, sustainable agricul 
tural systems have received more attention. During 
the early 1990s work began on high and lowland 

studies of intercropping and fallow systems, as well as agroforestry 
trials using leguminous trees and cash crop perennials. Data from 
these studies will provide the information needed to maintain pro 
duction as land use pressures continue into the next century.

"National rice production 
during the 1980s doubled 
as new cultivars 
consistently outperformed 
established varieties."

Rice
Rice, an increasingly popular cereal in Cameroon, has been culti 
vated by over 50,000 farmers throughout the country. Most re 
search is targeted at irrigated rice which accounts for 95 percent 
of domestic production.

NCRE's rice breeding and agronomy strategies have gone 
through several stages over the years. The initial approach was to 
increase yields through the introduction of improved, disease re 
sistant varieties and agronomic techniques. Having accomplished 
that, emphasis has shifted to improving grain quality to better com 
pete with imported rice. Agronomic research has concentrated on 
fertilizer applications and multi-cropping schemes with rice.

National rice production during the 1980s doubled, as new culti 
vars consistently outperformed established varieties. Some of 
these gains can be directly attributed to the NCRE breeding pro 
gram, working in conjunction with IRRI, that developed many out-
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standing selections. Close cooperation with local parastatals 
(UNVDA and SODER1M), assured nearly complete adoption of vari 
eties and farm practice packages in some regions.

Rice Breeding
During the 1980s, NCRE and IRA rice breeders focused on selecting 
varieties consistent with the requirements of their parastatal col 
laborators. New introductions to boost yields and disease toler 
ance received high priority in some geographic areas, while 
improved grain quality was more important to others. NCRE re 
sponded with the following widely adopted varieties.
CICA 8: This selected variety gave farmers improved yields, grain 
quality and disease resistance. Production typically increased by 
50-60 percent. Provided by CIAT, and distributed by SODERIM in 
the Western Highlands, this variety neared 100 percent adoption 
by farmers.
IR 7167: Selected and released in the Northwest province, this IRR1 
variety provides slightly higher yields than the established Tainan 
5, but consumers prefer its long grain. Cold tolerance and blast re 
sistance were key factors in its adoption by UNVDA member farm 
ers.
ITA 212 and 1TA 222: These varieties, readily adopted by some 
small farmer cooperatives, were provided by 11TA and 1RR1. They 
were preferred over the established rice because of their grain 
characteristics and additional yields averaging 20 percent.
ITA 300: Many farmers in the North province are adopting ITA 300 
because of its translucent grain and yields of 7 ton/h. Developed by 
IITA, NCRE's Cereal Agronomy Unit in Garoua estimates half the 
local paddies are now planted with this variety.

Rice Agronomy
The Rice Agronomy unit has concentrated on developing 
farm practice packages suited to its selected varieties and the 
environment of western Cameroon. Packages include: fertil 
izer recommendations; optimal planting dates and densities; 
land preparation given local constraints; and planting rota 
tions with maize, groundnuts and vegetables.

The program's practical orientation is exemplified by re 
search conducted on the use of green manure (Crotalaria) 
and planting dates.
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RICE YIELD RESPONSE TO N RATE x G.M.
Ndop Plain (1986-1988)
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Fig. .'i. Green manuring increased rice production by one 
Ion per hectare compared with simple fallow in the crop 
rotation.

Findings showed that using green manure 
(Crotalaria) rather than simple fallow in the crop ro 
tation increased production by one ton per hectare. 
Surprisingly, after incorporating the Crotalaria, the 
application of fertilizer (90 kg/ha) made little differ 
ence in yield. From this, researchers were able lo 
recommend Crotalaria green manuring to farmers 
as an economic and convenient practice for im 
proving yields and soil fertility.

Rice varieties exhibit different sensitivities to cli 
matic change, particularly cold temperatures. To 
help farmers on the Ndop plain work with newly 
introduced varieties, NCRE researchers conducted 
extensive trials to determine optimum planting 
dates. Yield gains typically averaged a half ton per 
hectare and as much as two tons.

Sorghum and Millet
Sorghum and millet are grown primarily in the dry northernmost 
provinces of Cameroon where they provide nearly half the caloric 
intake of the area's inhabitants. Sorghum, is the staple for most 
people in this region and comes in two basic types. White and yel 
low grained sorghum are usually prepared as fou-fou, closely akin 
to porridge, while red sorghum is used for making a local brew 
known as "bili-bili." Muskwari, sorghum transplants grown in pock 
ets of moist soil, is sown in the post rainy season. Although millet 
accounts for only five percent of total cereal production in the far 
north, it's the staple food for those living in areas of extremely low 
rainfall (300 mm or less).

Sorghum & Millet Breeding
NCRE's sorghum breeding is comprised of long and short term 
strategies. Short term activities include screening local and exotic 
germplasm in collaboration with international organizations, nota 
bly ICR1SAT. By the early 1990s, 1,900 lines of local sorghum 
germplasm, in addition to 3,500 imported accessions, had been 
evaluated. Some of these are being used in the long-term breeding 
program which has attempted more than 450 crosses over five gen 
erations. More than 1,500 local and imported millet accessions 
were evaluated during the same period. While hybridization efforts 
continue, farmers have had notable success with NCRE selections, 
including:
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S-35: This early season white sorghum is NCRE's most popu 
lar variety. Adapted to rainfall levels of 400-800 mm annually, 
farmers like its yield (27 percent over the local test variety), 
drought resistance, and color.

CS-95: While demonstrating a modest seven percent yield ad 
vantage over the best exotic check, this medium season 
white sorghum has superior tolerance to Striga and foliage 
diseases. It's well adapted to areas receiving 800-1200 mm of 
rainfall annually.

GOUZOUMA: This pearl millet variety has shown good po 
tential after two years of testing. Early maturing, mold resis 
tant and yielding nearly 22 percent more than best local 
varieties, researchers continue monitoring its per 
formance.

Sorghum Agronomy
NCRE, working closely with SODECOTON, has de 
veloped agronomic packages that are within farm 
ers' means, in harmony with their planting 
practices, and conform to the parastatal's require 
ments.

The most effective package combined seed treat 
ment, row seeding, and the frugal application of 
urea (see Fig. 4). Costly inputs, a major constraint 
for northern farmers, prompted NCRE researchers 
to investigate seed treatment requirements. When 
minimal close levels were determined, treatment ex 
penses were cut in half. Recommended row 
plantings, costing farmers nothing, provide control 
needed to plant at optimum densities for maximum yield.

Research on intercropping sorghum with cowpeas and 
peanuts has aimed at increasing production while improv 
ing soil fertility. Varying crop rotations also holds promise 
of increasing production and soil fertility for farmers.
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Fig. -I. While coxt kept adoption of the urea recommen 
dation low, seed treatment and row seeding were 
readily taken up by the sorghum farmers.
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LINKING RESOURCES: 
TESTING AND LIAISON UNITS

"Project planners 
recognized the need for 
field testing and farmer 
input to help steer 
research in productive 
directions."

Farmers and researchers are resources for one another. This basic te 
net characterizes the NCRE approach to applied and adaptive re 
search. Scientists have to know what farmers need and how their 
technologies perform under "real life" conditions. Fanners want to be 
informed about new advances and how to use them well. The signifi 
cance of this relationship and the importance of effective communi 
cation to making it work, led to the establishment of the first Testing 
and Liaison Unit (TLU) in 1981.

It was a success. As a result, three more TLUs were established at 
diverse sites around the country. Since then the TLUs have been in 
strumental in the testing and adoption of scores of improved cereal 
varieties and supportive agronomic technologies. They are also the 
active agents forNCRE's adaptive fanning systems research. Over the 
years, the TLU system and its individual units have evolved to meet 
the changing requirements of their socio-economic and agricultural 
environments. Outside interest and commitments to extend the system 
to three more sites provide further testimony to the effectiveness of this 
innovative system.

History and Development
Applied and adaptive research — scientific study geared to pro 
ducing results farmers can use — has consistently been NCRE's 
main thrust. Since its inception, project planners recognized the 
need for field testing and farmer input to help steer research in 
productive directions. Creating new linkages between exten 
sion services and IRA researchers was also considered essen 
tial for successful technology transfer. The TLU was conceived 
to achieve these objectives.

When project implementation began in 1981, several very 
promising IRA maize varieties (COCA and BACOA), developed 

at IRA's Bambui field station, were ready for field testing. NCRE rec 
ognized this as the perfect opportunity to try out the fledgling Test 
ing and Liaison Unit, and soon after, Bambui became home to the 
first TLU. By planting season of the following year, field trials were 
sown and farmer surveys were underway.
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To execute the TLU's broad range of activities, a multi-disciplin 
ary team was assembled. NCRE provided an Agricultural Econo 
mist and an Extension Agronomist, while IRA supported the unit 
with three counterpart scientists and a team of technicians. The 
unit hadn't been working very lung when some disturbing informa 
tion came to light. Field surveys revealed that most farmers outside 
a mere 30 km radius from the Bambui station had never heard of it 
or IRA. Even more troubling was that the extension officers serving 
them hadn't heard of IRA or the Bambui station either.

Dr. Emmanuel Atayi, Head of the Bambui TLUat that time 
and later NCRE Chief of Party, recalls:

"The TLUs original scope of activities did not include direct 
extension or training activities. But when we realized the situ 
ation at the field level, we knew something had to be done. 
First, we organized "refresher" training courses for the exten 
sion workers. Most of them had only dealt with cash crops 
like coffee and cocoa and had no background in food crops. 
For many it was more than a refresher, it was an introduction. 
Later that year (1982), we organized farmer field days tohelp 
backstop the extension agents. These proved extremely 
popular. It wasn 't long before fanners in the area knew about 
IRA and what we had to offer. We made sure of that."

Extension officers attending courses at the Bambui station were 
introduced to improved varieties and practices. NCRE brought in 
subject matter specialists to instruct them on specific topics such 
as pest control, plant diseases, and deficiency symptoms. Tc help 
them convey their knowledge, training was given in extension 
methods, survey techniques and crop evaluation. The latter 
courses paid quick dividends when the TLU used the agents to 
help with its field surveys. Heavy demand for IRA seed, from farm 
ers who had formerly never heard of the Bambui station, showed 
the measures had paid off.

The TLU's role grew from research/extension "support" to key 
player in making the linkage work. Flexibility, practicality and 
imagination came to typify the TLU approach to its mission. New 
extension methods and innovations were introduced. "Mini-kits," 
for example, were developed to conduct extensive field trials and 
introduce farmers to new cereal varieties and technologies at the 
same time. They've proven extremely popular with farmers and 
extension agents alike, while providing researchers with valuable 
feedback and data from the field.

"Flexibility, practicality and 
imagination came to 
typify the TLU approach 
to its mission."
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Mini-kits, essentially on-fann trials in a 
bag, are made up of seed packets, fertil 
izer, string with knots 
indicating planting dis 
tances, a set of instruc 
tions and a response 
survey. Large survey 
samples may be ob 
tained with the kits at 
minimal cost

"The IWs role grew from 
research/extension 
"support" to key player in 
making the linkage 
work."

The TLU also helped introduce organizational change. The unit, 
early on, cited the shortage of women extension agents, a critical 
deficiency since most of the country's food crop farmers are 
women. Subsequently, the TLU was instrumental in developing a 
recruitment plan that brought more women into the service. TLUs 
have been in the forefront of such changes which help expedite the 
flow of information between researchers and the field.

In its Phase 1 project review, USAID was particularly impressed 
with the performance of the TLU and its potential on a wider scale. 
Their subsequent recommendation led to the establishment of 
three additional TLUs, which now serve each of Cameroon's four 
principal agro-ecological zones.

TLUs Today
TLUs today rightfully share some credit for nearly all of NCRE's var 
ied achievements. Breeders and agronomists alike depend on them 
to help establish research priorities and provide grass roots feed 

back for technologies. But one area 
where TLUs can claim special credit is 
in facilitating adoption. Prior to the in 
troduction of TLUs, extension link 
ages in Cameroon were cumbersome 
and slow. User input for research 
planning and revision was almost non 
existent, and farmers were slow to re 
ceive the benefits of improved 
technologies. The TLUs, together with 
local parastatals and MINAGRI coun 
terparts, revolutionized the process.

Today, the units work hand in hand with these organizations to 
coordinate activities and make sure that useful information and 
cereal varieties get to those who need them.

No one recognizes the value of this liaison function better than 
Yebit George, Head of the Adaptive Research and Seed Multiplica 
tion Unit (NW province). His unit, created by the MIDENO 
parastatal under the auspices of MINAGRI, is responsible for ex 
tending recommendations and seeds to farmers.

"Before the TLU, communication between research and 
the fanners and extension was poor. Communication be 
tween IRA and the Ministry of Agriculture was only at the
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top... and that after many levels of bureaucracy. Farm 
ers would have problems, say disease outbreaks or 
something like that, but by the time the news reached 
IRA and they worked on them it was too late for the 
farmer. I think it was discouraging for researchers also. 
If you look at the chart (see Fig. 5) you can see the prob 
lem with the old system. But you can also see how we 
work now. It really works, especially for the farmer."

Yebit George's experience with the Northwest TLU is 
not isolated. TLUs around the country have proven them 
selves effective in promoting applied and adaptive 
research and making communication channels work. But 
each unit is also unique in its approach and focus.

Yebit George stands with u farmer whi> has just re- 
ceivetl NCRE variety seed (or this year's planting.
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Nkolbissou
Established in 1986, the Nkolbisson TLU works in 
the semi-humid forest and transitional zones of 
the Central and South provinces. Because of its 
close proximity to IRA headquarters and 
Yaounde, the capital of Cameroon, it was also as 
signed the administrative role of coordinating 
and backstopping TLU activities nationwide.



The Nkolbisson Testing and Liaison unit demonstrates the flex 
ibility of TLUs to tailor their approach to their environment. Cere 
als are only part of the crop cycle in the cassava based central 
region. Accordingly, the TLU has taken a leading role in evaluating 
improved cassava cultivars, maize/cassava intercropping, and 
farming systems diagnosis. The intercropping research has been 
particularly encouraging, showing neither crop suffers yield loss 

when established planting dates are used.

This TLU has also taken a lead role in devel 
oping accurate, low cost, field research meth 
ods, critical to maintaining farmer input in the 
research equation. Traditional survey tech 
niques are prohibitively expensive and time 
consuming for research units in the develop 
ing world. The Nkolbisson TLU has been ac 
tively devising cost-effective systems and 
instrumeiics to provide researchers with reli 
able field data at a fraction of the usual cost. 
Since 1986, the unit has made significant 
progress in refining this approach based on a 
mix of formal diagnostic surveys, farmer man 

aged trials and a regional testing program implemented by exten 
sion agents. The value of this methodology extends far beyond the 
borders of Cameroon.

Training is another important activity of this TLU. Courses are 
run for MINAGRI and SODECAO extension agents on food crop pro 
duction, extension methods and survey techniques. Many of the 
agents were later enlisted to help the TLU with on-farm trials. Train 
ing has also been provided for NCRE support staff and counter 
parts in areas ranging from field trial implementation to computer 
programs for complex statistical analysis.

Ekona
The Ekona TLU is located in the humid forest region of Cameroon's 
Southwest Province. The area is distinguished by its heavy annual 
rainfall, numerous sub-climates, and a very productive second 
planting season. These characteristics offer researchers the oppor 
tunity to "double crop" prospective technologies and nearly halve 
the time required to screen selections. But incredibly, prior to the 
Ekona TLU's establishment in 1986, there was a complete absence 
of research on farmers' resources and needs and the province's
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food crops production systems. Consequently, underlying assump 
tions for ongoing research and agricultural development were, at 
best, questionable.

The Ekona TLU recognized this deficiency and acted to remedy 
it. During the late 1980s, the TLU developed baseline data needed 
to set effective agricultural development in motion. Formal surveys 
were conducted in over 70 villages while extension agents and 
farmers throughout the province were interviewed. Available back 
ground material was collected and condensed. Since compilation, 
the four volume report has been widely cited as a major contribu 
tion by national and international development organizations in 
volved with project planning.

The Ekona TLU, pursuing an adaptive re 
search approach, has been working with 
MINAURI in exploring new ways of assessing and 
responding to farmers' needs. Most promising of 
these has been the "focus village" strategy. Rep 
resentative villages are selected from "key" agro- 
ecological zones. Farmers from these villages 
meet with extension agents and TLU researchers 
to prioritize their needs and determine how field 
research can respond. Trials are farmer and re 
searcher managed, with extension support. Mini- 
kits extend the trials and technologies to 
additional villages. An annual workshop then 
brings "focus village farmers" together with re 
searchers and extension agents drawn from around the province 
to discuss their experiences and develop recommendations for the 
following year's cycle of research and extension.

Bambui
Many of Bambui's TLU contributions have already been cited on 
previous pages. The vitality of this TLU has continued to the 
present day and is still being applied to high and mid-altitude maize 
breeding and agronomy. Soil mapping and analysis have also re 
ceived increased attention as a means to better understanding the 
soil degradation and fertility decline in the northwest.

Agroforestry has become a focal point of the TLU, with on-farm 
trials aimed at literally stemming the flow of topsoil washing down 
the hills of the area. The Bambui TLU has played a major role in 
coordinating activities with MIDENO and a large Peace Corps con-
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tingent to plant numerous trials. Successful trials will 
serve as demonstration plots to introduce farmers to 
agroforestry techniques.

The TLU has also carried out extensive surveys and 
analysis on fanner's income, activities and labor to de 
velop a composite profile of farmers. This information is 
very useful to IRA's Farming Systems and Agricultural 
Economics programs as a basis for their research and rec 
ommendations.

Maroua
Maroua is the "youngest" of the TLU's, initiated in 1986, but not 
coming up to full staff strength until 1989. Responsible for the semi- 
arid northern provinces, the Maroua TLU has been integrally in 
volved with NCRE varieta) improvement of sorghum, millet and 
maize. Collecting and analyzing baseline agricultural and economic 
data and genereiting affordable recommendations to backstop the 
farmer has also been a central part of the unit's work. Farmer 
"packages" for NCRE's improved sorghum and local varieties have 
proven extremely successful. NCRE recommended planting pat 
terns and densities have been adopted on 40,000 hectare.', of sor 
ghum, while TLU tested seed treatments are used on 25,000 
hectares.

At least part of this success must be attributed to the 
work already begun by SAFGRAD. which, before it was 
phased out, transferred many of its on-going research 
activities to the Maroua TLU. A close working relation 
ship has also been formed with SODECOTON, a 
parastatal founded to manage the north's cotton indus 
try and stimulate agricultural production. The TLU has 
reinforced SODECOTON's extension services through 
regular training courses and frequent interaction on 
NCRE field trials and surveys, which the parastatal's 
agents now help run. Because SODECOTON is respon 
sible for providing seed and marketing the harvest, its 
data are particularly reliable, helping the TLU extend its 
research parameters. These areas of research, have in 
creasingly focused on leguminous intercropping and 
crop rotations.

27



BUILDING FOUNDATIONS: 
SUSTAINABLE INSTITUTIONS

The NCRE project will end in 7.9.95 — but the work of producing more 
food for Cameroon is just beginning.

Over the life of the project, NCRE has identified and gathered the 
"materials" needed to create a strong and vital foundation for agricul 
tural development in Cameroon. Some of the building blocks, like 
new laboratories and trained people to staff them, are tangible. Oth 
ers, such as improved communication channels, are less so. Nonethe 
less, these components, taken together and conscientiously put in 
place, now constitute a strong and capable research structure.

An active and vital IRA, manned by a new generation of dedicated 
and proficient scientists, is well prepared and ready to meet the chal 
lenges that lay ahead.

Building Self-Reliance
Developing IKA's capacity to generate applied and adaptive re 
search for the farmers of Cameroon is a long term goal of the NCRE 
project. Prior to NCRE, IRA's impact was limited by a number of 
factors: a shortage of scientists, ineffective linkage with extension 
services and farmers, poor facilities, and a lack of coordination 
within its own units and with international organizations. These 
compound problems posed significant obstacles for the Institute in 
mounting effective, fanner-oriented research activities.

A decade later, the situation has changed considerably. A solid 
core group of researchers is in place. The research/farmer linkage 
has been revamped and emphasis has shifted from basic to applied 
and adaptive research. New units have been developed to help set 
priorities, and fresh approaches have been applied to old prob 
lems. Most important of all, the NCRE programs initiated in 1981, 
are being readily assimilated by IRA.

No one is better placed than IRA Director J. Ayuk-Takem to re 
flect on the changes. A maize breeder at IRA Bambui station when 
NCRE began, he has been an eye witness to NCRE's contributions 
and IRA's growth and maturation.

"A solid core group of 
researchers is in place. 
The research /farmer 
linkage has been 
revamped and emphasis 
has s/lifted from basic to 
applied and adaptive 
research."
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"As you look around from station to station you 
can't help but notice the difference.... The first thing 
that strikes you is all the 'returnees. 'As of today, one 
hundred percent of the people who completed their 
university training, every single one, has relumed 
from their studies and are primed to take over key 
positions as the Technical Assistants are phased out. 
The stations themselves have changed. New labs, 
storage areas, housing for our professional staff, and 
computers, give our people the environment they 
need to do their best work for us. And with the

changes in IRA we are in a better position institutionally to
put our work into practice with the farmers.

"In the past, we had varieties, but we had no way to get 
them out to the farmers; now we not only get them out to our 
farmers, but to researchers and fanners in other African coun 
tries. Before, we were very dependent on outside organiza 
tions to push our research work along. Now we have become 
a research generating country...and we consider it a man 
date to extend our technologies to people and other countries 
that can benefit. It's a role we've grown into, and one that 
Cameroon and IRA will always be proud to be doing."

IRA's new strength, particularly that of its cereal programs, rests 
on the development of the Institute's human resources and infra 
structure.

Manpower Development
NCRE recognizes that a self-reliant IRA cereals unit would require 
a corps of highly trained and experienced scientists. "Weak" areas 
were identified and qualified candidates were sent to top universi 
ties in the United States and Africa, where they acquired the skills 
and knowledge necessary to build up IRA's pool of expertise. After 
graduation, these scientists return to work with NCRE Technical 
Assistants for a minimum of one year. The opportunity to apply 
their knowledge under the watchful eyes of seasoned researchers, 
allows counterparts to develop their field skills in a supportive en 
vironment. The experience gleaned during the "overlap" period 
smooths the transition for counterparts. As they assume more re 
sponsibility for IRA/NCRE activities, the Technical Assistants (TA) 
are gradually phased out.
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By 1992, five NCRE sponsored Ph.D. recipients and 15 Master 
candidates had graduated and returned to IRA's ranks. Another six 
Doctoral candidates, nine Master's students, and two Ingenieurs 
des Techniques Agricoles were still working on their programs. 
The wide range of disciplines encompassed by these graduates — 
cereal breeding, agricultural economics, extension agronomy, en 
tomology, plant pathology, soil science — guarantees that IRA will 
have the depth of expertise to undertake whatever research future 
conditions demand.

"In Hie Lab"
Ngoko Zachee received his M.S. Degree in Cereals Pa 
thology from Texas A&M. Ngoko, working out of a labo 
ratory funded by LJSAID, examines specimens referred 
to him from all over the country for diagnosis. He's cur 
rently working on an outbreak of leaf spot in the high 
lands area that devastated affected areas in the early 
1990's. Ngoko reflects the enthusiasm shown by most 
of the returning researchers. "Studying in the States 
was the opportunity of a lifetime, and I'm just happy 
now to come back and apply what I've learned. It's 
more than a job for me. This kind of work is a big part of my life."

"In the Field"
Francois Meppe received his Master's Degree from Oklahoma 
State University where he concentrated on soil science/ 
agronomy. His background made him particularly well suited to 
working in the Highland areas where soil fertility and acidity can 
severely limit crop yields. "You can see in some farmers fields 
the productivity is declining. Liming here is too expensive; it 
costs nearly as much as fertilizer and tremendous quantities are 
needed. We've been working with farm trials to test different 
acid tolerant maize varieties. We're also developing soil maps so 
we can give individual farmers recommendations that will work 
on their plot of land."

"On-Slation"
Celicard Zonkeng also graduated from Texas A&M with a M.S. in 
Plant Breeding. Although Celicard was employed in the Lowland 
Maize Breeding unit after receiving his B.S. degree, he was essen 
tially a technician. His graduate studies, however, equipped him 
to make much bigger contributions. "My education was more
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than just the breeding courses. I worked a lot in the field with my 
professors on their research projects and also learned a lot about 
computers and statistics. I enjoy working as part of the NCRE team 
now, but it's nice to know that when the time comes and I'm 
needed to carry out a breeding program on my own, I'll be ready 
for it."

"Plannini,' the Future"
Pauline Zekeng received her Ph.D. in soil science/agronomy from 
Michigan State University. Prior to her studies, Pauline worked for 
four years with the TLU at the IRA Bambui station. Since returning 
to Cameroon, she's taken the post of systems agronomist at the 
Nkolbisson TLU. Pauline's been actively participating, with the 
NCRE Technical Assistant, in the planning and execution of on- 
farm and on-station research. As he is phased out, she will gradu 
ally assume a full range of responsibilities, including research 
design, implementation, analysis and reporting. At the conclusion 
of the NCRE project, Pauline is expected to take on the position of 
Head of the Nkolbisson TLU.

In addition to advanced degree candidates, hundreds of tech 
nical and support staff from NCRE, IRA, MINAGRI and a number 
of parastatals have received extensive instruction through edu 
cational programs organized and sponsored by the project. 
Well trained support personnel at NCRE and its' collaborating 
organizations, is an essential condition for institutional develop 
ment.

Infrastructure Development
Building a team of proficient researchers is an achievement in 
itself, but more is required to sustain an active research organi 
zation. An efficient infrastructure is vital. NCRE's contributions 
to strengthening IRA's organizational structure are readily ap 
parent.

New Systems:
The TLUs have been the life blood of the applied and adaptive re 
search approach. Their diagnostic surveys and pre-extension field 
trials make them an active partner in research as well as in the re 
search/extension linkage. The expansion of the TLU system to four 
agro-climatic zones and its adoption by IRA shows a strong com 
mitment to maintaining this innovative institution.
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New Units:
The addition of three new units to IRA, Economic Analysis, Farm 
ing Systems Research and Agroforestry, reflects the changing pri 
orities of the Institute. IRA now has the means, through the Farming 
Systems and Agricultural Economics units, to systematically as 
sess farmers' resources and requirements and adapt research ac 
cordingly. The Agroforestry unit coordinates research and 
activities directed to soil and environmental conservation. NCRE 
training and organizational recommendations were instrumental in 
forming these units.

Improved Facilities and Equipment:
A number of facilities were built by NCRE to upgrade 
the working conditions and capabilities of IRA. Build 
ings included on-station housing for researchers, 
warehouses, administrative offices, and a state-of-the- 
art plant pathology laboratory. Another important 
contribution has been computer technology. Prior to 
NCRE, IRA researchers and administrators handled 
statistical analysis, calculations, reports and other of 
fice functions manually. Today, computer technology 
is an indispensable part of the Institute's daily opera 
tions. IRA's bank of computers and researchers 
equipped to handle them has prompted the World 
Bank to establish and man a local biometrics unit here.

Better Communication:
Notable strides have been made in improving commu 
nication thanks to NCRE guidance and contributions. 
A high-frequency radio network has been established 
that allows researchers in stations throughout the 
country to communicate regularly with headquarters 
and each other. This capability helps expedite field 
research and makes logistics more efficient, a benefit 
that accrues in savings of time and money.

Improvements in communication are not always 
technical. NCRE launched IRA's first Annual Program Planning 
Meeting in 1982 to bring cereal agronomists and breeders together 
to discuss their most recent results and make plans for the upcom 
ing year. The first meeting served as a model, and now, all IRA's 
units convene once a year for lively presentations and debate. The
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"Maize varieties 
developed by NCRE 
breeders are finding their 
way into research stations 
and fields from 
Madagascar to 
Equatorial Guinea."

result is less duplication and more interdisciplinary efforts within 
IRA. NCRE funding also encouraged researchers to attend confer 
ences and present their work at various forums. The end result, 
again, is improved communication with international colleagues, 
that helps spark innovation and reduce duplication.

No single development builds an institution, hut the wide scope 
of IRA's advances in human and infrastructure resources put it on 
a firm footing for sustaining its research and extension efforts well 
into the next century.

A Regional Resource
In the short span of ten years, IRA's Cereal and Farming Systems 
programs have emerged as potent research generators. No longer 
dependent on outside sources for expertise, IRA now finds other 
countries and international organizations coming to it for new ce 
real varieties, training and consultations.

Maize varieties developed by NCRE breeders are finding their 
way into research stations and fields from Madagascar to Equato 
rial Guinea. NCRE/IRA varieties have been distributed to farmers in 
four countries, with more sure to follow. During recent trials con 
ducted by SAFGRAD in 11 African nations, two NCRE varieties con 
sistently occupied two of the top three ratings (NI)OCK 8701 and 
CMS 8710). NCRE inbred lines are now being used by breeders 
around Africa as parental material for hybrids and improved selec 
tions. Extensive selections of sorghum germplasm have also been 
made available to international clients through IRA's collaboration 
with ICR1SAT.

The reputation established by the breeding programs have 
brought recognition and prestige to the Institute. As a result, its 
breeders now travel regularly to advise other national programs 
and assist them in setting up trials. Students and researchers from 
throughout central Africa are also coming to Cameroon to attend 
IRA training sessions sponsored by FAO, C1RAD and others.

While maize is prominent, IRA's new stature, also extends to 
other fields. Through its networking with SAFGRAD, CORAF and 
others, IRA is now recognized as a research center for a number of 
food crops including plantain, banana, cotton, soybean and cow- 
pea. All this interest has a synergistic effect. International organi 
zations, such as IITA, CIP and CIAT, are establishing sub-stations in
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Cameroon and a number of university agriculture departments 
have collaborative programs underway.

Finally, IRA and NCRE counterparts are finding their ways to po 
sitions of influence in a number of regional agricultural organiza 
tions. These developments reflect the respect now given IRA and 
its scientists in the African research community.

Looking to the Future
When the NCRE program began operations in Cameroon, the chal 
lenges facing it were tremendous. Step by incremental step 
progress was made in a wide range of areas. The biggest achieve 
ment, however, was the development of a capable and confident 
successor to expand on the work started by NCRE.

While NCRE staff and counterparts reflect back with pride on the 
past decade, the Institute of Agricultural Research can look for 
ward to a new era of self-reliance and further growth as advances 
are made on a number of fronts. New hybrids, already being devel 
oped, offer marvelous potential for increased cereal production. 
Agroforestry and farming systems researchers will be discovering 
ways to cultivate the land while preserving the integrity of the en 
vironment. Agronomists and agricultural economists will continue 
devising more efficient and cost effective practices. Unanticipated 
obstacles will certainly crop up, but IRA's programs are poised and 
ready to respond to the demands and meet the needs of the farm 
ers.

The most important goal — guaran 
teeing a nutritious and sustainable 
food supply for the future generations 
of Cameroon — seems well within 
reach. A rejuvenated IRA will no doubt 
play a key role in making that aspira 
tion a reality.

"The biggest achievement, 
however, was the 
development of a capable 
and confident successor 
'•• e:\panuun the work 
started bv NCRE."
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ACRONYMS & ABBREVIATIONS

CIMMYT...............Centre Internacional de Mejoramiento cle Maiz y Trigo
CIAT.....................Centra Internacional de Agricultura Tropical
CIP.......................Centro International de la Papa
CIRAD ..................Centre de Cooperation Internationale en Recherche Agronominique

pour le Development
CORAF .................Conference des Responsables Rechereche Agronomique Africains
CRSP....................Collaborative Research Support Program
FAO......................(United Nations) Food and Agriculture Organization
ICRISAT ...............International Crops Research Institute for Semi-Arid Tropics
IDRC ....................International Research Development Center
IITA...................... International Institute of Tropical Agriculture
IRA....................... Institute of Agricultural Research
IRAT..................... Institute de Recherche Agronomique Tropicale et cle Culture Vivrieres
IRRI...................... International Rice Reseach Institute
ITA .......................Institute of Agricultural Techniques
MAISCAM ............Cameroon Maize Farm
MESIRES .............. Ministry of Higher Education, Computer Services and Scientific

Research
MIDENO ...............Mission de Developpement du Nord-ouest
MINAGRI .............Ministry of Agriculture
NCRE....................National Cereals Research and Extension project
SAFGRAD ............Semi Arid Food Grain Research and Development
SODECOTON .......Societe de Developpement du Colon
SODERIM .............Societe de Developpement de la Riziculture dans la Plaine des Mbo
SR ........................Streak resistance
TLU ......................Testing and Liaison Units
UNVDA................. Upper Nun Valley Development Authority
USAID ..................United States Agency for International Development
WADA.................. Wum Area Development Authority
WARDA ............... West African Rice Development Association
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NCRE STAFF AND COUNTERPARTS

International Staff 
Phase I (1982-1985)
Name
Dr. Emmanuel A. Atayi
Dr. Henri Talleyrand
Dr. Om Dangi
Dr. Joseph Kikafunda-Twine
Dr. Thomas G. Hart
Mr. Dermont McHugh
Mr. Daniel C. Goodman
Dr. Leslie Everett
Mr. Toby Chamberlain
Dr. Animesh C. Roy
Mr. Scott A. Welch
Dr. D. Janakiram
Dr. Laures T. Empig

National Counterparts
Name
Dr. Jacob A. Ayuk-Takem 
Mr. Anatole Mbeng Ebete 
Dr. Charles The 
Mr. Jacob Eta-Ndu 
Dr. Jean Tonye 
Mr. Francois Meppe 
Dr. Julius Takow 
IV.'r. Ezechiel Passam 
Ms. Pauline Zekeng 
Mr. Cletus Asanga 
Mrs. Regine Aro^ja 
Mr. Fabien Jeutong 
Mr. Ngoko Zachee 
Mr. Bernard Soneh 
Mr. Mark Samatana 
Mr. J-B. Zangue Cheuka 
Mr. Titus Nga Ngoumou 
Mr. Claude Nankam 
Mr. Jupiter Ndjeunga 
Mr. Edward Ngong-Nassah 
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Position
Chief of Party
Cereals Agronomist, Deputy Chief of Party
Sorghum and Millet Breeder, Agricultural Economist
Extension Agronomist
Chief of Party (1981-83)
Agricultural Economist
Administrative Officer
Maize Breeder
Administrative Officer
Rice Agronomist
Administrative Officer
Rice Breeder
Maize Breeder

Position
Maize Breeder and NCRE Coordinator
Cereals Agronomist
Maize Breeder
Maize Breeder
Maize Agronomist
Extension Agronomist
Rice Agronomist
Administrative Assistant
Extension Agronomist
Entomologist
Entomologst
Rice Breeder
Plant Pathologist
Cereals Agronomist
Socio-Economist
Maize Breeder
Cereals Agronomist
Plant Pathologist
Socio-Economist
Extension Agronomist



Mrs. Christine Poubom 
Mr. Andre Djonnewa 
Mr. Manfred Besong 
Mr. Martin Ngueguim 
Mr. Richard Kenga 
Mr. Celicard Zonkeng

International Staff 
Phase II (1986-1992)
Name
Dr. Emmanuel A. Atayi
Dr. Om P. Dangi
Dr. Thomas C. Stilwell
Dr. Lallan Singh
Mr. Scott Welch
Mr. John Russell
Mr. Timothy L. Romoki
Dr. Mulumba Kamuanga
Mr. James 0. Cross
Mr. Jerry Johnson
Dr. V. Balasubramanian
Dr. Meka E. Rao
Dr. John Poku
Dr. Henri Talleyrand
Dr. Doyle Baker
Dr. S. Sinnadourai
Dr. Laures Empig
Mr. Gregory Savant
Dr. Leslie Everett
Dr. Menwyellet Moussie
Dr. Joseph Kikafunda
Dr. Noel Beninati
Mr. Dermot McHugh
Dr. Olu. Osiname
Dr. Monty P. Jones
Dr. Charles Yamoah
Dr. Animesh Roy
Dr. Humphrey Ezumah
Dr. D. Janakiram
Dr. Robert Carsky
Dr. T. Woldetatios
Dr. Jean Detongnon
Dr. S. Almay

Extension Agronomist 
Sorghum Breeder 
Agricultural Economist 
Extension Agronomist 
Sorghum Agronomist 
Maize Breeder

Position 
Chief of Party 
Sorghum Breeder 
Deputy Chief of Party 
Sorghum Agronomist 
Administrative Officer 
Extension Agronomist 
Administrative Officer 
Agricultural Economist 
Administrative Officer 
Extension Agronomist 
Maize Agronomist 
Sorghum Agronomist 
Systems Agronomist 
Cereals Agronomist 
Agricultural Economist 
Extension Agronomist 
Maize Breeder 
Administrative Officer 
Maize Breeder 
Agricultural Economist 
Maize Agronomist 
Maize Breeder 
Agricultural Economist 
Systems Agronomist 
Rice Breeder 
Soils - Agroforester 
Rice Agronomist 
Systems Agronomist 
Rice Breeder 
Systems Agronomist 
Extension Agronomist 
Legume Specialist 
Socio-Economist
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National Counterparts
Name
Dr. Jacob Ayuk-Takem
Mr. Marc Samantana
Mr. Michel Ndoumbe
Mr. Francois Meppe
Mr. Blaise Aubin Nguimgo
Mr. Jean Enam
Mr. Kaho Francois
Mr. Louis Fankam Djoumessi
Mr. Augustin Fouaguegue
Mr. Christopher Ngong
Miss Pauline Zekeng
Mr. Martin Nguegum
Mrs. L.A. Enyong
Or. Pierre Tchamo
Mr. Georges Dimithe
Mr. Isidore Tab!
Miss Mankolo Regine
Mr. Mbassa Nclioro
Mr. Pierre Boumtje I.
Mr. Zachee Ngoko
Dr. Charles Thl
Mr. Claude Nankam
Mr. Celicard Zonkeng
Mr. Pascal Ngninbeyie
Mr. Jean-Bosco Zangue
Mr. Birang a Madong
Mr. Roger Nkoa
Mr. Fabien Jeutong
Mrs. Regine Aroga
Mr. Cletus Asanga
Miss Ndemah Rose
Dr. Manfred Besong
Dr. Edward Ngong-Nassah
Mrs. Christine Poubom
Mr. Mboussi A. Messia
Mr. Jacques Beyo
Mrs. Comfort Ateh
Mr. Andre Djonnewa
Mr. Martin Fobasso

Position
Maize Breeder/Director-lRA
Agricultural Economist
Extension Agronomist
Extension Agronomist
Extension Agronomist
Agricultural Economist
Extension Agronomist
Extension Agronomist
Agricultural Economist
Agronomist
Systems Agronomist
Agronomist
Systems Agronomist
Maize Breeder
Agricultural Economist
Maize Breeder
Extension Agronomist
Maize Breeder
Agricultural Economist
Plant Pathologist
Maize Breeder
Plant Pathologist
Maize Breeder
Rice Breeder
Maize Breeder
Rice Agronomist
Maize Breeder
Rice Breeder
Entomologist
Entomologist
Entomologist
Agricultural Economist
Extension Agronomist
Extension Agronomist
Extension Agronomist
Sorghum Breeder/Entomologist
Extension Agronomist
Sorghum Breeder
Extension Agronomist
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Mr. Titus Ngoumou 
Mr. Ranava Ndikawa 
Mr. Anatole Ebete 
Mr. Charles Njomaha 
Mr. Alphonse Youri 
Mr. Enclondo Chevalier 
Mr. Blaise Mongmong 
Mr. Fokou Joseph 
Dr. Julius Takow 
Mr. Richard Kenya 
Mr. Boniface M. Bindzi

Cereals Agronomist 
Extension Agronomist 
Cereals Agronomist 
Agricultural Economist 
Cereals Agronomist 
Legume Agronomist 
Maize Breeder 
Rice Agronomist 
Soil Scientist/Rice Agron. 
Sorghum Breeder 
Rice Agronomist

TRAINING RECIPIENTS 
Ph.D. (Completed)
Name
Charles The 
Manfred Besong 
Edward Ngong-Nassah 
Julius Takow 
Pauline Zekeng

Degree
Maize Breeding
Agricultural Economics
Extension Agronomy
Soil Science
Soil Science/Agronomy

Master's Degree
Name
Christine Poubom 
Fabien Jeutong 
Cletus Asanga 
Claude Nankam 
Jean-Bosco Zangue 
Kenga Richard 
Francois Meppe 
Marc Samatana 
Titus .Mgoumou 
Jacob Eta-Nclu 
Zachee Ngoko 
Celicard Zonkeng 
Pascal Ngninbeyie 
Andre Djonnewa 
Martin Ngueguim

(Completed)
Degree
Extension Agronomy 
Rice Breeding 
Cereals Entomology 
Cereals Pathology 
Maize Breeding 
Sorghum Breeding 
Extension Agronomy 
Agricultural Economics 
Extension Agronomy 
Maize Breeding 
Maize Pathology 
Maize Breeding 
Rice Agronomy 
Sorghum Breeding 
Soil Science

Year University
1983 North Dakota State U.
1990 University Nsukka
1991 South Dakota State U.
1991 Texas A&M
1992 Michigan State U.

Year University
1984 Missouri State U.
1985 Louisiana State U.
1986 Oklahoma State U.
1986 Iowa State U.
1987 Cornell U.
1988 Texas A&M
1988 Oklahoma State U.
1988 New Mexico State U.
1988 U. of Arkansas
1989 U. of Minnesota
1990 Texas A&M
1991 Texas A&M
1991 Louisiana State U.
1991 Alabama A&M
1991 North Carolina State U.
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IN TRAINING
Name
Laetitie A. Enyong 
Ranava Nclikawa 
Regine Mankolo 
Georges Dimithe 
Anatole Ebete 
Jacob Eta-Ndu 
Comfort Ateh 
Claude Nankam 
Charles Njomaha 
Marc Samatana 
Fabien Jeuton 
Titus Ngoumou 
Pierre Boumtje 
Birang Madong 
Blaise Nguimgo 
Jean Claude Nono

Mathias Tonfact 

Mboussi Messia

Specialization Degree 
Agriculture Education Ph.D. 
Sorghum Breeding M.S. 
Agronomy M.S. 
Agricultural Economics M.S. 
Cereal? Production M.S. 
Maize Breeding Ph.D. 
Agronomy M.S. 
Cereals Pathology Ph.D. 
Agricultural Economics M.S. 
Agricultural Economics Ph.D. 
Sorghum Breeding Ph.D. 
Agronomy Ph.D. 
Agricultural Economics M.S. 
Rice Agronomy M.S. 
Agronomy M.S. 
Ingenieur des Techniques 
Agricoles
Ingenieur des Techniques 
Agricoles 
Agronomy M.S.

University 
Virginia Polytech 
Ahmadu Bello U. 
Virginia Polytech 
Michigan State U. 
Mississippi State U. 
U. of Minnesota 
U. of Wisconsin 
U. of Illinois 
Oklahoma State U. 
Purdue U. 
U. of Nebraska 
Cornell U. 
U. of Illinois 
U. o' Arkansas 
U. of Nebraska

Dschang University

Dschang University 
Awaiting Placement

The views expressed herein are those of the author, David Poland, and are not necessarily those of the govern 
ment of the Republic of Cameroon or the United States Agency for International Development. The author would 
like to express his gratitude to Dr. Jacob Ayuk-Takem, Dr. Emmanuel Atayi, Dr. John Poku, Dr. Menwyellet 
Moussie, and Professor William Ward for their patient editorial assistance and to Mr. Dermot McHugh, Mr. 
Asanga Cletus, Dr. Humphrey Ezumah and Dr. Henri Talleyrand for their photographic contributions.
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