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IITA

! —_@ he International Institute of Tropical Agriculture (IITA) was

,O | founded m 1967 as an international agricultural research

— ; mstitute with a mandate for major food crops, and with

ecological and regional responsibilities to develop

sustainable production systems in tropical Africa It became the first
African link 1n the worldwide network of agricultural research centers
supported by the Consultative Group on International Agricultural
Research (CGIAR), formed 1n 1971

IITA 1s governed by an mternational board of trustees and 1s staffed
by approximately 80 scientists and other professionals from over 30
countries, and approximately 1,300 support staff A large proportion of
the staff are located at the Ibadan campus, while others are at stations in
other parts of Nigeria, and in Benin, Cameroon, and Uganda Others are
located at work sites in Coéte d’lvoire, Ghana, Malawi, Mozambique,
Tanzarua, Zambia, and Zimbabwe Funding for IITA comes from the
CGIAR and bilaterally from national and private donor agencies

IITA conducts research, training, and germplasm and information
exchange activities in partnership with regional bodies and national
programs 1 many parts of sub-Saharan Africa The research agenda
addresses crop improvement, plant health, and resource and crop
management within a farming systems framework Research focuses on
smallholder cropping systems m the humid and subhumud tropics of
Africa and on the following major food crops cassava, maize, plantain
and banana, yam, cowpea, and soybean

The goal of IITA’s research and traming mussion 1s to “improve the

nutritional status and well-being of low-income people of the humid and
subhumid tropics of sub-Saharan Africa ”

Global links Cosponsored by the World Bank, the Food and
Agriculture Organization of the United Nations (FAO), the Uruted
Nations Development Programme (UNDP), and the United Nations
Environment Programme (UNEP), the CGIAR 1s an mmformal association
of over 40 governments and about 15 mnternational organizations and
private foundations The CGIAR provides the main financial support for
IITA and 15 otherinternational centers around the world, whose collective
goal 1s to 1mprove food security, reduce poverty, and protect the
environment in developing countries
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From the
Director General

dvlor IITA 1997 was a year of
@ /i extremes The Institute’s
excellent research 1s
benefiting more tarmers 1n
Africa, who, with improved
technologies, get more mcome through
production svstems that minimize
environmental impact

At the same time, the Institute had
to face potentially serious financial
shortfalls there were continuous cost
increases and a reduction in unrestriced
core tunding Notwithstanding these
difficulties, we have decided that, for
the time being, the Institute wall
mamtam the existing broad crop
portfolio and decentrahzed research
structure This approach 1s needed so
that we can effectively address the
research needs ot our ecoregion

In particular, our Humid Forest
Station 1s carrving out extensive
1esearch n the humid forest benchmark area in Cameroon This serves both the Systemwide
Alternatives to Slash and-Burn Program and the Ecoregional Program for the Hunud and
Subhumud Tropics of sub-Saharan Africa (EPHTA)

The station in Namulonge, Uganda 1s working closelv with the African Highlands Imhative,
while our station in Kano, Nigeria links mto the moist savanna benchmark area of EPHTA and
serves also for jont IITA /ILRI/ICRISAT research activities Support to the benchmark area in
Benun 15 provided from our station at Cotonou

Thus year was also marked by a Center Commnussioned External Review (CCER) of our cereal/
gram legume projects The CCER team of five experts was complemented by a national
agricultural research and extension systems team Extensive field visits and discussions allowed
for an excellent analysis of the work undertaken The team highlighted the progress made and,
particularly, the successful development of a systems approach to crop improvement, plant
health and production problems The review noted that for the three maimn projects excellent
progress 1s bemg made n reaching the objectives It also made constructive recommendations on
turther mtegration of biotechnology and plant genetic resource research

Towards the end of the year, we had a two day planning meeting with the Conference des
responsables de la recherche agronomique africains (CORAF) This allowed us to streamlme our
respective activities and to avoid duplication A memorandum of understanding was developed,
including a strategy adopted to integrate the various research networks in West and Central
Africa

ITA existed 30 years in 1997 Grien the overall financial situation, the festivities were hmited
to social activities for all the staff At 30, IITA has become somewhat leaner than it was, for
example, 10 years ago, but 1t 1s also more experienced and has learned to do more with less
Thus, the Institute 1s 1n good health, and I am confident that it will continue to evolve and
produce excellent results in a changing environment
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Margaret Quin Acclaims 1997 “A Year Of Progress”

The Crop Improvement Division (CID), headed by Margaret
Quun, continued 1ts well-focused 1esearch agenda 1n 1997

@ uring the late 1980s IITA developed maize that yielded
well in Str1ga-mfested fields Smce 1993 the Institute has

focused on reducing Str1ga emergence

“The aim was to cause Striga to be less able to develop on
maize This 1sn't easy, but we stuck to 1t, and by 1997 we had
really made progress This has sigmificantly contributed to
maize’s sustamability potential,” Quin explamed

Adapting cassava to dry areas progressed IITA now has
cassava green mute-resistant varieties which stay green and
retain a good leaf canopy during the dry season

Adapting soybean to African soil ranked high n 1997
“There was definite progress m selection for acceptable grain
and fodder y1elds using no phosphorus fertilizer Thisbuilton
IITA’s mitrogen fixation record Because of IITA, soybean 1s
becoming farmer friendly, especially when considering crop
rotations,” Qun said

In 1997 IITA’s yam program expanded into Tanzania and
Uganda, where many of the growers are women Farmer
participatory evaluation of mmproved yam germplasm 1s
ongoing

“Last but not least, cowpea transformation with

candidate genes for insect resistance was achieved,” she
said
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{(I n 1994 I1TA won the King Baudowin Award for producing
black sygatoka resistant plantam hybrids, but they lacKed
qualitses that consumers (ike We now have hybrids with high
yields, larger frust, and better pulp color that resemble, more
closely, preferred plantamn
It's a major advance with fugh potential ”
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Maize wild relatives get a
stranglehold on Striga

Striga spectes, a flowering plant ndigenous to
Africa, has a terrible reputation The Food and
Agriculture Organmization of the United Nations
estimates that the parasite causes annual losses n
excess of US$7 bullion, adver sely affecting over 100
mullion Afiican people in West Afiica alone

It 1s no wonder that Striga 1s a major threat to
agriculture One plant can produce 50,000 to 500,000
seeds, which remain viable for up to 14 years in the soil
These seeds are virtually microscopic After germination,
the seedlings can grow three to seven days in the absence

The S mga proﬁ[em of a host If they attach to a host, such as the root of a
. maize plant, the parasite grows underground for up to
m /qﬁlCCl 15 seven weeks prior to breaking through the so1l The
. . scenario fits a science-fiction thriller, except this 1s for
intimately associated real
. Most of the damage to the unfortunate host plant
with lﬂt@ﬂ&!ﬁCdﬁOn occurs underground, making 1t difficult for farmers to
determune the actual cause ot the damage Was 1t a pest
Of[amf use. or a disease? Symptoms of parasitism resemble drought
= o stress accompanied by severe plant stunting, and they

can all add up to 100% vield loss
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Resembling o
®,  battlefield the struggle Ete tropical marze has fow
between Stnga and a resistance fo Stnga A marze wild
8 maize crop shows the relafve though Zea
" wictor Striga diploperennis is highly resistant
L HITA scientists backcrossed the

resistant genes thus incorporat
ing them info adapted marze
genotypes

The Striga problem in Atrica 1s intimately
associated with mtensification of land use
Traditional African cropping systems have
included prolonged tallow, rotations, and
ntercropping, which kept infestations at tolerable
levels However, as population pressures imncrease
and markets dei elop, demand tor food production
increases and land use intensifies

Integrated control

Components of successful control are to prev ent

the mflux of S hermonthica seeds mto fields and

reduce their density in the soil, reduce parasitism,

and prevent parasite reproduction Perhaps easier
said than done, one might think, but IITA has developed an
mtegrated control strategy that starts with the use of parasite-free
planting material, and then focuses on crop rotation and rutrogen-
fixing legume cultivars that have been selected for efticacy in
reducing the density of Str1ga seeds mn the soil In short, the legume,

Pink Stnga hermonthica such as soybean, causes the microscopic seeds to abort m their
carpefs a farmer s field But development This focus 1s reinforced by the use of managed

the beauty of the flowering biological control and high-yielding adapted maize with resistance
plant belies its devastating to Striga

ffs ?Z;?g &"}fﬁmg sﬁgi,ged Thas last element has proven difficult to achieve in the past
parasitizes maize roofs because elite tropical maize has a low resistance to Striga This
thereby injuring them leading caused scientists to begin looking for wild relatives of maize that

fo extensive yield foss were resistant to Strigu They found 1t i Zea diploper ennis, which

- has high resistance to the parasite Through a process of
backcrossing, the resistant genes were incorporated mto adapted
maize genotypes

Unfortunately, Striga resistance 1s a quantitatively inherited trait,
my olving many genes, and 1t 1s difficult to transfer this trait
efficiently to locally adapted cultivars through backcrossing

To accelerate progress in incorporating the resistance genes from
Z diplopercnius into adapted maize, a marker-assisted selection
project was developed 1n 1997 by IITA, the Centro Internacional de
Mejoramiento de Maize y Trigo (CIMMYT), Mexico, the Kenya
Agricultural Research Institute (KARI), and the University of
Hohenheim This project 1s funded by the Rockefeller Foundation

Through the use of molecular markers to 1dentify resistant
backcross material at the gene level, scientists are optimistic that
| they are on their way to getting highly resistant, adapted maize into
an integrated control program Such a program would provide a
major adyance 1n the control of Striga




lITA spurs doubling of cassava use
in Nigeria

Per capita food production in Africa has been decliming partly due to 1apid
population growth, soil degradation, periodic dioughts, and a weak
technological base Despite this, Nigeria the most populous country on the
content, produces more cassava than any country i the world

E capita cassava production m Nigeria has mcreased
from 130 kg 1n 1980 to 260 kg 1n 1994 This rise has been
credited to the adoption of improved, high-yielding
varieties by cassava farmers These varieties, many
attributable to IITA, are mostly adapted to the
humid forest and moist savanna zones of Nigeria

IITA continues to develop germplasm with
drought tolerance, good leaf retention i order to
provide fodder tor ivestock, and low cyamide
content requirmg minimal processing

But the fact remains, mncrease 1n cassava
production will benefit farmers only 1f the

Increase i cassava )
production will benefit

][ armers 071[:1/ Iftﬁe demand 1s maintained or imncreased In order for

this to happen, cassava growers and product-
% makers must take advantage of existing markets

demand 1s maintained or

or create new ones Only when cassava 1s linked
to these markets will increased production
translate into increased mncome and better welfare
for the people

increased.

Workers at a cassava
processing plant near
their farms in Ogun
State Nigerta spread
cassava gnits in the
sun to evaporate
moisture in
preparation for
milling it mto flour




High quality cassava
flour produced i @
village packed in 50
kg bags 1s loaded for
fransport fo a factory
where 1t will be made
into bakery products
Because of cassava
flour s long shelf life
os opposed fo fresh
roots (two fo three
days) it can be stored
for up to six months

Creating new markets

IITA 1s addressing this by
developing technologies to
1mprove cassava processing and
utilization These technologies
have made 1t possible to expand
cassava processing in rural areas
and produce products with a
high market value for urban
users These technologies and
processes have been mtroduced
to women’s groups, small-scale
cassava farmers, and processors

Industrial users of cassava
flour are substituting between
10% and 50% cassava for wheat
flour in the making of products
such as biscuits and noodles One
factory has switched trom the use
of sugarcane molasses to cassava
flour for the production of
ethanol This reduces production
costs

Home caterers use cassava
flour to make confectioneries
such as cakes and doughnuts
Some home caterers use up to
100% cassava flour for making
traditional baked products

Between October 1995 and September
1996, three biscuit and one noodle
manufacturer surveyed used an average of
60 metric tons of cassava flour and 612
metric tons of wheat flour monthly The
cassava flour cost 1s half that of wheat
flour, which 1s often imported, expending
foreign exchange

ITA has determined the functionality
of cassava flour and starch across a range
of cassava varieties One practical outcome
of this research 1s that a number of recipes
have been developed by IITA to
demonstrate the flexibility of cassava flour
m baking These recipes are starting points
for caterers and home bakers to develop
products of their own

Still, there are problems in the cassava
flour production business An IITA survey
in several Nigerian states showed the top
five problems to be the high cost of
cassava, the lack of capital, drying in the
ramny season, shortage of labor, and an
madequate supply of fresh roots

The trend, though, 1s toward more use
IITA continues to develop the cultivars
and technologies needed to make cassava
production and processing vital parts of
the economies of Nigeria and other
countries i sub-Saharan Africa



Optimizing crop rotation sustains
productivity in moist savanna

The moist savannas of West and Central Africa have high
potental for ciop and liwestock production The 1egion
may be the eme1ging breadbasket of sub-Sahatan Africa

Savanna soils are generally low i organic matter and
nitrogen, therefore nitrogen deticiencies in maize are common
Genotypes with improved mitrogen-use efficiency can increase
productivity of maize-based cropping systems when they are
combined with improved so1l fertility, crop rotation, organic

If the aum 1s to reduce
dependence on fertilizer,
the use of soybean in

manure, and morganic fertilizers

IITA scientists had to develop low nitrogen-tolerant
maize that performed at least as well as or better than
available varieties when grown under higher level of
nitrogen

Selected families (34) from the low N-tolerant pool,
grown with no nitrogen mputs, had a mean grain vield
of 32 t/ha, compared with 2 4 t/ha for the commercial
hybrid

w

management systems
shows potential.

The role of soybean
Improved soybean varieties can also increase the

productivity and sustamability of maize-graimn legume
cropping systems because gram legumes can reduce relhance
of ma1ze on mitrogen tertiizer

The sun
provides
energy for
plant growth
and it 1s also
used affer
harvest fo
evaporate
morsture from
cowpea pods
lfowing them

Q

s, The new traits det eloped maximize nitrogen der1s ed trom
% the atmosphere (Ndfa) and optimize fodder production By
combining the traits, soybean 1 arieties were developed that
have a high and stable grain vield which maximize nitrogen
and organic matter contribution to the so1l and benefit the
subsequent crop

The other new trait increases Striga heimonthia
germination, reducing the parasite’s seed bank for
the next maize crop

Trials compared the performance of the stx best
sovbean breeding lines with that of a check
varlety Tgx 1829-1E had a Ndfa of 52 5 compared
to the check variety’s 36 Variety Tgx 1892-1E gave
vastly improved yields over the check variety
1809 kg/ha vs 1193 kg/ha tor grain, and 2312 kg/
ha vs 1750 kg/ha for todder

The 1improv ement 1in both grain and foddet
vield indicates that this new varnety will give more
soybean grain yield (thus quick income and
greater nutrition) and show more return ot organic
matter and nitrogen to the soil through todder



The bottom line

Statistics show that different soybean residue
management techniques and varieties can 1m-
prove subsequent maize grain vield, although
they are not as effective as small amounts of
rutrogen fertihizer For example, with no fertilizer,
a maize crop following previous maize yielded
686 kg /ha, maize crops planted after five
different soybean v arieties yielded 1174, 1328,
1330, 1232, and 1381 kg/ha, and maize crops with
20, 40, and 60 kg/ha added nitrogen yielded 1937,
2070, and 2203 kg/ha, respectively

Maize grown after soybean had significantly
higher shoot drv weight and grain yield than that
growing in former maize plots This depended on
the soybean cultivars

Compared to maize, maize gram-vield
increase following soybean was 1 ariable, but the
main effect of previous soybean crops was
positiy e, even though the soybean was not
inoculated and the abov e-ground soybean
residues, except harvest litter, were removed
from the fields

As 1s common in sub Saharan Afnca animal
irachion provides mofive power in agriculture In
Kaduna Nigena a farmer uses cattle in
plowing to control weeds in his soybean field
(above) Soybean seeds are separated from
pods by threshing Soybean and soymilk are
ropidly becoming mayor food staples as well as
industrial commodities 1In West Africa largely as
a result of ITA soybean varieties (below)

In trials conducted i farmers’ fields, the yield mcrease following the
medium-duration soybean variety was similar to that from 40 kg of
rutrogen per ha as urea applied four weeks after planting to maize
preceded by maize Thus, if the aim 15 to reduce dependence on
fertilizer, the use of soybean mn management systems shows potential

Cowpea 1s another source of soil nitrogen There are substantial
increases in maize yield 1if 1t 1s grown immediately after cowpea, as the
nutrients in cowpea roots, litter, and vines become available during the

subsequent season

The benefits of double cropping cowpea with early maize

accumulate over time, but so1l phosphorus must be adequate for the

legume to have an effect

11



Landraces winning the race against
cassava mosaic disease

The most widespread and economically damaging ciop disease n Africa 15 cassava
mosaic disease (CMD) The virus causing this disease 1s spiead by the whitefly It costs
the continent an estimated US$2 billion a year 1 crop losses 1ITA 1s responding

» ruses are msidious In order to infect either 5 ustamaﬁ[e

plants or people, they have to reproduce
themselves, which they can’t do on their own mU[th [lCClthTL (1716[

Molecularly speaking, they have figured out how :
to replicate themselves, thereby causing chaos in L{ZStTlﬁlLtiOTl Of Certl,ﬁed
cells that are not resistant to them
Viruses commandeer a host’s DNA, which 1s cassava p [cmtmg

the molecular basis of heredity of both people materza[ ﬁ‘am 1mpr07jecf
and plants, and use the DNA's reproductive
capacity to produce an assortment of systemic /1 enotypes s
diseases

Sfundamental to the
IITA helps 1ts partners acceleration of impact

Today, thanks to more than a quarter century of
research by IITA scientists, farmers throughout
Africa are planting new cassava varieties with

at the farm level.
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better resistance to highly destructive viruses Over the years,
this was accomplished by deploying a source of resistance
that was derived from an mnterspecific cross between cassava
and a wild relative

More recently, African cassai a landraces have also
contributed new genes for resistance to the disease For the
past seven years, IITA scientists and national program

partners from Bemin, Ghana, Nigeria, and Togo have collected

resistant landraces i West Africa to further diversify and
expand the gene pool of African-adapted germplasm These
were mcorporated mto IITA’s breeding populations, which
produced offspring with heightened resistance to CMD and
some other diseases In addition, several CMD-resistant
landraces were also resistant to the cassava green mute

Cassava farmers 1n Africa, using these improved
materials, could obtain yields up to five times those of many
local susceptible cultivars when diseases are severe
However, sustainable multiplication and distribution of
certified cassava planting material from improved genotypes
1s fundamental to the acceleration of impact at the farm level

To facilitate this, IITA 1s distributing improved genotypes
to national partners for testing under local conditions In
addition, the Institute has engaged 1n a project with Centro
Internacional de Agricultura Tropical (CIAT), Colombia, to
map the genes conferring CMD resistance, and to develop
molecular markers for the trait

The outcome will assist the incorporation and
enhancement of resistance to the disease in African, Central
and South American, and Asian cassava gene pools It will
also provide a means, through indirect selection, for
developing CMD-resistant germplasm, adapted to Latin
America and Asia, which could be deployed should the virus
and vector come together on these continents
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A young woman clufching
freshly harvested cassava
leaves with ease and grace
balances o yom on her head
Cassava leaves contain profen
vitamins and minerals (above)
Making gan done almost
exclusively by women
Nigenia involves peeling and
grafing storage roots then
fermenting the mash pressing
to remove hquid sieving and
then frying (below)
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Common Goals Drive RCMD's
Research Agenda

The Resource and Crop Management Division, headed
by Hoist Grimme, has four projects under 1ts reseaich
umbrella Short Fallow Stabilization, Agioecosystem
Development Strategies, Improving Postharvest
Systems, and Farming Systents Diversification

\%e Short Fallow Stabilization project’shumid torest
—/| component 1s concentrated in areas where
population growth and intensified land use have
forced farmers to reduce fallow periods
“Soil fertiity must be regenerated But any fallow
technology to regenerate fertility has to be well adapted
and acceptable to farmers Growing herbaceous legumes
shows alot of promuse in thisregard,” Grimme explamed
The Agroecosystem Development Strategies project
works closely with EPHTA, the Ecoregional Program for
the Humid and Subhumid Tropics ot sub-Saharan Africa
Like EPHTA, 1t assists farmers to increase productivity and
food security through sustainable production technologies
“Our postharvest work also increases food security
by enhancing crop handling, product development, and
reducing loss Some 60 postharvest devices have been
engmeered by the umt,” Grimme added
Farmers are much the focus of the Resource and Crop
Management Division “Our projects are aimed at
increasing smallholder productivity and cash income To
get farmer acceptance, though, the farmer has to be
mvolved from the beginning,” he said
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Restoring nutrients
to sub-Saharan soils

Land-use mtensification can be sustaned only if
the nutiients depleted durmg cultiation are
replenished

Rpulatlon growth and the nising aspirations for the well-being of rural
populations lead to clearance of large areas of forest, an extension of the
cropping phase, a shortening of the fallow period, and subsequent soil
fertility decline This nutrient mining results in the breakdown of
nature’s self-sustaining system Beside nutrient mimming, topsoil removal,
due to water and wind erosion, 1s one of the greatest threats to
sustamable agricultural production in sub-Saharan Africa

IITA scientists are applying biological processes to restore soil fertility
and protect the soil by adapting germplasm to ady erse soil conditions,
enhancing soil biological activity, and optimizing nutrient cycling to
minimze external mputs and maximize efficiency of their use

In this paradigm, soil organic matter (SOM) plays a substantial role in
maintaining soil fertility by providing nutrients through decomposition,
retaining moisture, helping maintain soil structure, butfering available
nutrients, and binding toxic substances Crop residues
play an important role in mamtainung soil fertility
because they prov1de nutrients through decomposition

However, soil organic mputs alone cannot sustain
agricultural production Sustamable crop production in
the majority of soils in West Africa requires the
continuous addition of organic materials, minimal soil
disturbance, judicious fertilizer and lime use, multiple
cropping that includes perennial crops, fallowing, and
rotation of crops

The bottom line is to
mantain improved soil
nutrient balance by
promoting utihization of
locally available sources

Nutrient management systems

Ofp[ﬂnt nutrients. Related to the use of so1l organic matter to restore
¢ e e’ fertilitv 1s another tactor which balances nutrients

18



W

Population growth in &frica
has precipitated the clearunce
of yreat ureas that were
formerly forest and balanced
ecosvstems The chalienge 1s
to preserve this land agamnst
nutnent depletion and fo
make 1t productve for food
crops ond raising Inestock

Called balanced nutrient
management systems (BNMS), 1t
has proven potential to raise
cereal yields mn sub-Saharan
Africa five imes At present,
yields are on average less than
one tonne per ha, about one-fifth
what could be obtained with
good plant nutrient management

With the prevailing farming
systems, though, this average
yield 1s bound to drop to even
lower levels because of the
irreversible mining effect of plant
nutrients from the stressed soils
Thas critical, vicious cycle can no
longer contmue That’s why IITA
has launched an ntegrated
approach to overcome the food
supply shortfall in West Africa
The research 1s funded by the
Belgian government

The BNMS for maize-based
systems mn the moist and humid

forest of West Africa builds on the
achievements of previous SOM projects
However, 1t looks at the problem from a
much wider angle, encompassing all major
nutrients Inorganic inputs may be
appropriate The farmer’s perspective 15
considered, too

The goal 1s to curb the various cycles of
plant nutrient depletion m maize-based
farming through integrated nutrient
management geared to land-use practices
which are economically viable, ecologically
sound, and socially acceptable The bottom
line 1s to maintain improved soil nutrient
balance by promoting utilization of locally
available sources of plant nutrients,
maximizing their nutrient-use efficiency and
thus reducing the need for external, costly
soluble fertilizers

A research project to test this concept will
increase production and quality of farm
products, diversify land use, increase farm
incomes, generate employment, and protect
land resources and the natural environment

Crop residues can help
restore solf fertility and
protect soil The loss of
soil nutrients and erosion
are great threats fo
sustainable agricultural
production 1n sub
Saharan Africa
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Alley farming's future brightens

IITA has developed and 1s promoting alley farmung as a production

alternative to slash-and-burn shifting cultivation

e system 1nvolves the cultivation of food crops
between hedgerows (alleys) of multipurpose trees or

shrubs, usually legumes The legumes have deep roots that

help m foxang nitrogen and nutrient cyching, their
nitrogen-rich leaves can also be used as green
manure and as fodder for livestock By reducing
the amount of land needed to be cleared for
farming, alley farming saves natural vegetation

With these acknowledged advantages, much
enthusiasm was generated about the technology
However, the lack of immediate success, measured
n terms of widespread farmers’ adoption, led to
skepticism about its relevance and adoptability To
assess the adoption of the technology and farmers’
current management practices, IITA conducted
surveys m Benin, Cameroon, and Nigeria, some 10
years after the mtroduction of this new technology

Evidence from the studies shows that earlier
skepticism about the adoption potential of the
technology appears unjustified Farmers are
adopting the technology in villages characterized
by (a) high land-use pressure, (b) soil fertility
decline, (c) eroston problems, and (d) firewood and
fodder scarcity Farm-level adoption patterns vary
across the three case-study countries

In Nigeria, of the 223 farmers surveyed, 208
(93%) had heard about the technology, of which

66% had either mitially adopted or experimented with 1t

Solving the constraints to g
alley farming technology
requires that researchers

focus on technology
modifications that will
make the technology more

Slexible and adaptable to

farmers’ preferences

i A

’
ers

Some of the 1nitial adopters abandoned it, but 53% of these

farmers continue to use 1t

In Cameroon, of the 820 farmers surveyed, 256 (31%)

had either mitially experimented or adopted the

technology Of this group, 238 farmers ( 93%) continue to

use 1t

In Benun, of the 288 farmers
surveved, 225 (78%) had heard
about the technology Of the
latter, only 72 farmers (32%) had
either experimented or mtially
adopted 1t Current level of use
among this group 1s
encouraging, as 93° continue to
use the technology
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A farmer uses his machete fo
cut hedgerow legumes for use
as green manure The
prunings when strewn on the
sotl also reduce runoff and
erosion




- g
e NI

As farmers look for a better match of the technology with their
resources and preferences, they have made important modifications to
alley farming The most significant 1s the use of fallow phases For
example, in Nigeria, of the sample farmers currently using the
technology, 93% had made changes to the technology, of which 83%
added a fallow phase

Reasons for not adopting the technology now are traceable mainly to
technology-related constramnts These mclude high labor demands, tree-
crop compefition, lack of knowledge about management, and hard-to-
get leguminous trees and shrubs

Land tenure, often believed to constrain adoption, wasn’t a major
problem m the three countries and appears to be overemphasized It1s
thus highly unlikely that changes in land tenure to increase rights under
private ownership of land will significantly change current adoption
rates

Also, 1f alley farming 1s not being adopted by some farmers, 1t 1s not
due to lack of secure property rights alone Farmers can be encouraged
to take advantage of alley farming If alley farming or other agroforestry
technologies provide significant income, farmers, as rational people,
will reallocate land under their ownership to take advantage of the
economic benefits But they must be
convinced of the benefits

Solving the constraints to alley farming
technology requires that researchers focus
on technology modifications that will make
the technology more flexible and adaptable
to farmers’ preferences

As researchers recognize and integrate
these farmer modifications in tuture
technology designs, adoption should
mncrease Such modified systems would need
to be targeted to areas where incentr es for

Runeff and erssion
reduced sy muich

and impedad by trees
and shrubs hedasrsws

by desp-rested
land-use changes, 1 e, land-use pressure, soil and shrubs

fertility decline, erosion, and fuelwood
scarcity exist or are likely to occur in the
near future

New nutrients f
wasthering reck

In Africa frees are being used
more and more for staking
matenial firewood and fodder
Here an enterprising farmer
aloft gives his livestock
asststance by cutfing off
branches (left) Cowpea
bountifully growing between a
nifrogen fixing herbaceous
legume s tended by a farmer
Alley farming 1s seen by more
farmers in Africa os an
alfernative to slash and burn
cultivation (above) Alley
farming 1s an infegated system
that sustains fertility of
farmlands by imitating the self
renewing natural process of the
forest If also reduces the
amount of land needed to be
cleared for farming thus
conserving natural vegetation

{below)

Litterfall and prunings
- previde muleh
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Cattle grazing natural
pastures supplemented
with legumes goined up

[ITA and ILRI: collaborating for
future generations

IITA 15 collaborating with the International Livestoch
Reseatrch Institute (ILRI), Ethiopia, to develop ways
which crop-livestoch systems can function synei gstically,
without damaging the environment

his joint-center etfort has arisen because of increasing
demands for crop and Iivestock products in sub-Saharan Africa
Human population there will top one billion within 20 years
Feeding so many will place great demands on agriculture

Untortunately, growing more crops, which requires more
land, results 1n less fallow land This uncropped land,
though, allows the so1l to recover 1ts fertility and 1s

3 commonly grazed by livestock Such livestock vs crop
§  competition has the potential to sex erely degrade the
4 natural resource base, which could be disastrous

ILRI and IITA scientists believ e they have found a
4 partial solution to this situation herbaceous legumes

The use of legumes 1s not new, of course What 1s new

to 140 ga L[Cly c{uﬂng tﬁe 7 1stherr multiple use, amidst changing conditions, in

maintainng soil fertility, controlling weeds, pests, and

e

C[Ty seqasomn. erosion, and mn providing feed for liv estock

Zasl For example, 1t’s been found that species of

Stylosanthes, Centrosema, and Aeschynomene can
produce substantial quantities of nutritious fodder for
livestock Thus 1s especially so during the dry season,
when the naturally available feed resources are of very
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Cowpea fodder is et
transported for storage "
It will be ready for use
duting the dry season

poor quality At the same time, these
legumes also enrich the soil to benefit
future crops, and some species can
contribute to weed control or Striga
reduction

Legume options

In sub-Saharan Africa, appropriately
managed forage legume pastures, as
demonstrated 1n on-station trials, can
support up to eight times as many
cattle as native pasture and can more
than double subsequent crop yields
Trials have shown that, with maize,
crop yields following forage legumes
were equivalent to those obtained by
applying 90 kg of nitrogen fertilizer
per hectare to natural fallow plots

Also, cattle grazing natural
pastures supplemented with legumes
gamed up to 140 g a day during the
dry season Those grazing only
natural pasture lost 58 g a day Such
differences in weight gain, which can
amount to as much as 30 kg in one
dry season, have impottant, positive
implications for the survival and
productivity of the animals

The researchers beliet e that by
testing a number of herbaceous
legume species, they can present
options to farmets, so that they can
choose what suits them best, for
example, options for crop yield, weed

control, Striga reduction, or livestock nutri-
tion, etc

Another major aspect of sustainable crop-
livestock integration on which scientists
from the two institutes are collaborating 1s
concerned with the quantity and quality of
residues from crops such as cowpea, maize,
soybean, and cassava, which can be
produced without detracting from gramn or
tuber yield

After grain harvest, the remainder of
crops (such as leaves, pods, and stems) can
be used as a soutice of feed for livestock
Cowpea residue 1s already recognized by
many farmers as a valuable feed, scientists
from both mstitutes have identified dual-
purpose varieties, thereby providing the
maximum returns for farmers’ mvestments

Biotechnology 1s being considered as a
tool to turther enhance breeding and
selection to improve crop residue quality

These options provide opportunities to
improve natural resource management
through mntegrated crop-livestock systems
For example, animal manure contributes to
soil fertility, an important attribute in view
of mcreasing shortages of morganic
tertilizers

Crop and hivestock integration will
impact on the welfare of future generations
and the preservation of the environment
IITA and ILRI are pioneering ways to ensure
that such mtegration has a positive role in
sustainable agriculture
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Pueraria cover crop
was simultaneously
established with
cassava infercropped
with marze (photo
taken si< months afte
sowing!

Simultaneous cropping with
Pueraria

After experimenting with many lequme cover crop
spectes for soil fertility 1mprovement, HTA soil
scientists have developed a soil fer tility improvement
technology without fertilizing sumultaneous cropping
with Pueraria phaseoloides

ver the years, IITA has increased

productivity and enhanced sustainability of
agroecosystems, partially through research on land
and soil management From the results of two decades
of research on tropical soils and the ecological and
social setting in which farmers cultivate their crops,
I[ITA soil scientists have concluded that the essential
principle in preventing or retarding soil degradation 1s
to integrate appropriate fallow vegetation, such as
leguminous cover crops, with food crops

Pueraria seeds are planted at the same time as the
maize/cassava intercrop Later the Pueraria 1s cut

Pueraria as a herbaceous
legume cover crop
improves the fertility of
the sou through mitrogen
fixation as well as
nutrient cycling from the
subsoil and stimulation of
actiity of soul bota

ML PIOWCIE NN i i 223

down to a quarter of a meter in height The second year mvolves an
entire fallow of Pueraria regrowth Before the next cropping season 1t 1s
suggested that Pueraria be mcorporated, though burning may be

favored by the farmer’s tradition
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During the fallow
stage Puerana adds
nitrogen fo the soil
thus restoring its

ferhlry

Puetatia as a herbaceous
legume cover crop improves the
fertility of the soil through
nutrogen fixation as well as
nutrient cychng from the subsoil
and stimulation of activity of soil
biota

The legume helps control soil
erosion and 1t also reduces weeds
It 1s well suited to West and
Central Africa’s bimodal rainfall
regions It grows slowly mitially,
but withstands drought and
thrives where the moisture-
holding level ot the soil 1s high
Because of the slow growth,
Pueraria does not compete with
associated food crops during the
establishment period And because
of 1ts ability to survive m the dry
season, Puetatia can thrive at the
onset of the rainy season, over-
grow weeds, and accumulate a
large amount of shoot and root
biomass with no extra labor
during the subsequent year

Comparing systems
According to a long-term trial
without the use of tertilizers and
pesticides i Ibadan, Nigeria, the
maize grain yield in the Pueraria
simultaneous cropping was
maintamed at 2 5 t/ha after the
third cycle, whereas mn the sole
maize/cassava contimnuous

cropping and cropping with
natural regrowth there was a
rapid decline to below 0 4 and
15t/ha

There was a higher cassava
tuber yield with the Pueraria
simultaneous cropping (14 2 t/
ha) than in the natural regrowth
cropping (10 1 t/ha) and sole
continuous croppimng (6 6 t/ha)
after the thurd cycle

Importantly, the Pueratia
simultaneous cropping not only
increased crop production, but
also maintamed soil fertility
With the Pueraria simultaneous
cropping the so1l organic carbon
and mineral nitrogen stabilized
very close to that of the
secondary forest The nutrient
budget analysis indicated a
positive balance for nitrogen in
the Pueraria simultaneous
cropping if the Pueraiia residue
1s incorporated before cropping
maize/cassava, assuming maize
gram and cassava root yield will
be sustaned at about 25 and 15
t/ha, respectively

The soil-available phosphorus
was still not depleted after seven
years of cropping because the
phosphorus taken up from the
subsoil by Pueraria can
compensate for that removed by
maize grain and cassava roots
There was no decrease in
soil pH under Pueraria
simultaneous cropping The
number of earthworms
with the Pueraria
simultaneous cropping, an
important soil-quality
measure, conformed to that
of the secondary forest

This research implies
that a self-sustainable tood
production 1s possible
using the Puerara
simultaneous cover
cropping The technology 1s
ready for otf-station trials
in West and Central Africa
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Farmers’ perceptions of
soil degradation

The natureof farmung 1s such that far mers are highly aware of the en 1 onmental
conditions m which growmg crops and tending livestock occur

This makes sense, because food and 1ncome losses can occut from therr not betng
awate of constiamts and farling to take action when possible

A study was conducted by IITA, 1n "7: armers were aska[
collaboration with Nigeria’s Institute of wﬁat tﬁgy P@TCEl’U@([ as
Agricultural Research, to determine just what sol
conservation 1ssues in particular are continually faﬂnmg practtces that
assessed by farmers It was done in the northern 7 fL b
Guinea savanna of Nigeria A total of 181 tarmers made them better
n 15 villages, including village chiets, were
interviewed The interviews lgasted less than half an f armers tﬁan OtﬁETS. Tﬂe
hour The questions were open-ended and most common. re. sponses
conversational in nature

Chuefs were asked what the limitations were for were manday ement Of
crop production In decreasng importance, the C{ [
answers were fertilizer availability and cost (with resources, 5 00 P aﬂnmﬂ/
cost less important), nsect infestation, drought,
lack of acceIs)s to roads, nonavailability of amf ﬁarcf ZUUTKL.
machinery, and weed infestation IR T A AT ST T

More than a quarter said that unproductive
fields exust 1n the village, but they did not attribute
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their existence to farming practices Only
half ot them thought that sufficient good
land would be available in the future
Slash-and-burn cultivation was practiced
in the villages by 87% of the chiefs The
procedure used was to gather the trash or
crop residue and set 1t on fire This
released nutrients and controlled weeds
and insects

Nearly 90° of the chiets were aware of
gullies, visible signs ot erosion, and so1l
degradation Only about 20% said they
did anything about them

Livestock and crop-liv estock
interactions were also asses-ed Livestock
was perceived mainly as a source of food
and income by chiets They were also
ranked high for their social value during
traditional cetemonies, tollowed by their
use for traction and as suppliers ot
manure Rarely were livestock perceived
as potentially harmtul to soil, especially
during the long, dry season when no
cover 1s left to protect surface soil

Need for fertilizer

For farmers, though, the causes tor poor
yield can be categorized as those that are
most important at present, and those that
are expected to increase or decrease with
time Currently, lack ot fertilizer and

Strign were percerved as the mam causes for poor yields by 88% of In Benin a village
farmers Lack of fertilizer was the only cause for poor yield which agriculfural agent himself o
farmers believe will grow worse "iar”geﬁi stands in his cotfon
reld He uses the feaching
Insect problems, other pests, and diseases were perceived as guide he holds o help his
lessening Except for Striga and climate conditions, most causes farmer neighbors solve crop
given for poor yield were related to soils with runoff, 1 e , inherently production problems

poor soil fertility, erosion, waterlogging, and loss of soil fertility
Farmers were asked what they would like to have in order to
improve their farming Fertilizer was number one The use of
tractors and the availability of bank loans were second and third on
the farmers’ wish list Thus, other soil-related causes were viewed as
minor problems, possibly due to the current lack of fertilizer This
corresponds to scientific evidence that no conservation practices can
completely replace fertilizer for restoring fertilitv in the long run
Moreover, crop rotation and adequate ctop establishment were
percewved as necessary for adequate yield For instance, farmers
consistently planted on ridges to tacilitate crop establishment
Farmers were asked what they percen ed as farming practices that
made them better farmers than others The most common responses
were management of resources, good planning, and hard work
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Mimicking the forest: multistrata
systems for the humid tropics

IITA, wn collaboration with farmers and national and
mternational 1esearch imstitutes, 15 developing systems that
can nctrease the productioty and imcome of smallholders

In the humud tropics, the development of multistrata systems
1s a priority These systems, which integrate different annual
and perennial crops, mimic the natural forest structure where
vegetation forms several strata

Although there 15 high demand for timber,
fruits, nuts, and medicines, tarmers have been
reluctant to invest land and labor in new tree-
based systems where the first harvest 1s often
years awav Multistrata systems, therefore, are
being developed which mclude annual food crops
to provide income during the start-up years before
the tree crops are harvested, they also prevent the
bush from invading the young tree stand

In southern Cameroon, cocoa tarmers are
integrating upper canopy fruit trees such as
Dacryodes edulis, the Atrican prune, into therr
plantations and wish to add selected food crops as
a lower stratum Others are interested 1n growing
o1l palm and fruit trees with under-storey food
crops Fortv such fields in five forest maigin
benchmark villages have been planted by farmers
in partnership with researchers from IITA’s
Humud Forest Station and the Cameroonian
Institute of Agricultural Research and
Development The etfect and preference of
frequency of annual cropping, introduction of
nitrogen-tixing cover crops and hedgerows, and
the use of chemical tertilizers are being addressed

Aware of the predicted timber shortage trom
Cameroon’s permanent forests, I[ITA and
Cameroon’s National Forestry Institute are
investigating the potential of integrating timber
and food crops This would allow tarmers to plant
timber trees and grow crops between them at
establishment and once atter each routine tree
thinning, 1e , when the less vigorous trees are cut
every five to ten years The postthinning periods,
with reduced competition and greater hight,
provide niches for cropping This mimics
traditional systems where crops like cocoyam and

In the humid
tropics, the
development of |
multistrata systems |,
is g priority. |
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plantain are planted 1in forest gaps
created by fallen trees

Prototype systems

At IITA’s Humid Forest Station,
prototype multistrata systems were
established 1n six- and 17-year-old
Ternunala 1worensis plantations n
1995 The effects of timber tree
densities and low-mput soil
management regimes were assessed
on the growth and yield of plantan,
the most important marketed tood
crop n southern Cameroon

Initial results are encouraging
Plantain bunches were heavier
under tree stands with a 65%
canopy cover compared to sole
timber tree stands with about 15%
cover Bunches of up to 30 kg were
harvested Greater bunch yield was
associated with a markedly lower
degree of damage from black
sigatoka disease However, yields
per hectare per year were lower, as
greater shade prolonged the
begmmning of flowering Shade in
high tree density plots also reduced

el
%‘ ‘2‘ it
I»,r! »;& Jr‘f w}lﬁl

the vigor of the aggressive
arable weed Chiomolaena
odorata, allowing less
aggressive forest species to
establish, thus reducing
weeding labor Beneficial soil
fauna, such as earthworms and
soil-feeding termuites,
mamtaimned thewt activity
almost at the same level as in
undisturbed forest,
contributing to favorable soil
properties

Farmers and researchers
have recognized the
advantages of diversifying the
production base in the humid
tropics through the
establishment of multistrata
systems A suitable
combmnation of food crops
adapted to the multistrata
environment and early
yielding fruit trees, o1l palms,
and timber trees 1s crucial to
ensure a continuous flow of
revenue and reduce the need
to explort natural forests
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Peter Neuenschwander Finds That
Success Breeds Success

The Plant Health Management Division (PHMD) came into
existence because of IITA’s success 1 bringing the cassava
mealybug under biological control in Africa Its combining

1esearch and biological contiol, host plant resistance, and
habitat management makes 1t umique m the Consultative
Group on International Agricultuial Research (CGIAR)

¢'n1991, 1n the reorganized structure of IITA, PHMD was given a
=/ | bigrole Since 1994, 1thasbeen headed by Peter Neuenschwander
“We're responsible for all integrated pest management projects,
which assures collaboration across the different divisions We work on
all mandated crops in the humid and subhumud zones of Africa, some
of which are extended into the dry savanna and even the Sahel,” he
explamed
Apart from the division’s contribution to the continuous
improvement of Integrated Pest Management (IPM) through research
and implementation, recent successes brought major achievements
These 1nvolve biological control of the cassava green mite, mango
mealybug, larger grainborer, Strign management, and the development
of the first commercial entomopathogen for use against grasshoppers
and locusts
“We consider our accomplishments in the control of grasshoppers
and locusts to be of immense scientific and socioeconomic importance,”
Neuenschwander noted “The damage that these pests cause to crops,
especially in Africa, 1s staggering Since the use of chemical pesticides s
undesirable worldwide and economuically prohibitive in sub-Saharan
Africa, use of environmentally friendly natural enemues to control them
1s in touch and 1n tune with the time ”
IITA also promotes IPM activities across the entire CGIAR in the form
of the Systemwide Program on Integrated Pest Management
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Integrated strategies to reverse
plantain losses in Ghana

A Gesellschaft fur techmsche Zusammenarbeit (GTZ)-funded IITA pioject 1s
responding to decliming plantain yields 1 West and Central Aftica The aim of
the ptoject 1s to develop mtegrated management strategies, incorporating cultiural
and biological control, that are appropniate for smallholder plantain farmers, so0
as to reverse the decline in yields and plantation life

[)esplte the importance of plantain as a preferred staple in Ghana,
the area of production has decreased by up to 14% 1n recent years due
to poor management, low soil fertility, short fallows, and an extensive
pest and disease complex Poor yields have led to abandonment of the
crop 1n traditionally important plantain-growing areas

The ultimate benefit of the
project will be seen 1n
increased plantain production
and prolonged plantation life,
which will contribute
sygnificantly to food security

and sustanable agriculture in

the region

The analysis of the situation began with a
participatory rural appraisal to determine
farmers’ perceptions of the constraints to
plantamn production in Ghana and Nigeria The
appraisals were followed by diagnostic
sury evs to determine the distribution, severity,
and dynamucs of pests and diseases, taking
account of ecological factors and farming
practices

The preliminary evaluation highlighted the
importance of nematodes, weev1ls, and black
sigatoka as major constraints to plantain
production These results were confirmed by
on-station trials, showing that infestation by a
combination of nematodes and weevils can
cause losses of 85% The problems of
nematodes and weevils are compounded by
the repeated use of infested planting material

Tunnelling dumage or a
plantain pseudostem
caused by the banana
vee sl Cosmopolites
sordidus
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| Mycosphaerella fijiensis, a leaf fungus
that reduces photosynthetic areaq, is the
causal agent of black sigatoka and can

Multifaceted project

TITA, in collaboration with farmers and GMoFA staff who assist farmers i improved plan-

the Ghanaian Ministry of Food and tain management Moreover, the project 1s strength-

Agriculture (GMoFA), 1s developing ening linkages between IITA and national programs

low-cost techmques to disintect in Ghana, while collaboration with a complementary

planting material, tollowed by rapid project i East Africa enables nformation exchange

multiplication in village nurseries between the two regions

Considerable success has been obtained The ultimate benefit of the project will be seen in

with the use of clean planting material increased plantain production and prolonged

and improved management plantation life, which will contribute significantly to
Another pronusing effort mvolves food security and sustamnable agriculture in the

the use of a fungus to control the region

banana weevil A highly virulent strain
of the fungus Beauveria bassiana (from
Uganda) has been 1dentified
nd ¢an be mass-produced
in the laboratory
Preliminary tield trals
show weev 1l mortality
ranging from 53 to 81%,
compared with 7 to 8%
mortality in the untreated
control

The project has other
otferings It includes
graduate training for
sev eral Ghanaian scientists
Short-term traming 1s
provided for collaborating

Al




IPM helps farmers increase
cowpea production

Most cowpea farmers n sub-Saharan Afiica are confronted
with low yields, caused by insect pests and diseases Over the
past few years, however, this picture has been radually

changing due to the establishment of a regional pest
management project ﬂmong the most
promusing

own by its French title, Protection tecﬁna[ogtes are
ecologiquement durable du niebe, or PEDUNE, 1t aims to
increase cowpea production in the Sahel and African varieties resistant to
savannas by applying ecologically sustamnable pest
control By 1ts nature, integrated pest management 1s ‘by S trtga, apﬁzcﬁs Y and
farmers’ and not ‘for farmers,” so farmers’ participation
n this project 1s one of the key features bruchuds.

During the last 15 years, lITA, in collaboration with
the national agricultural research systems (NARS), has
developed a number of efficient pest control technologies
for cowpea, mainly based on resistant, higher-yielding varieties
Unfortunately, several surveys with the NARS revealed that until 1994
most of these technologies were yet to be adopted by farmers

In order to mcrease adoption by farmers, IITA, with financial
assistance from the Swiss Development Corporation (SDC), mnttiated the
pilot phase of PEDUNE 1n 1994 An essential feature of the pilot phase,
whach started in Benin, Burkina Faso, Mozambique, Niger, and Nigeria,
was to carry out diagnostic studies at the farmer level aimed at
understanding the major socioeconomic circumstances which influence
technology transfer

Pilot project

A participatory evaluation of the pilot phase, which ended mn 1996,
revealed promising results and was thus the basis for continuing and
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Intercropping of
sorghum with cowpea
tradiionally (opposite

page) and with an
HTA improved
cowpea variety
(nght) The improved
variety increases sotl
fertilty which greatly
enhonces the
sorghum s growth

expanding the project to include four new countries
Cameroon, Ghana, Mali, and Senegal

The second phase of the project started m 1997 and
focuses on five areas dissemimation of proven
technologies, training of farmers, extension agents, and
scientists, farmer-managed on-farm trials to validate
technologies, on-station appled research on priority
areas, and monitoring and evaluation of project
performance and rate of adoption

Among the most promusing technologies are varieties
resistant to Str1ga, aphids, and bruchids, improved
storage techniques using solar drying, and the use of
botanical pesticides in the field and in storage

Solanzation 1s used
prior fo storage fo
disinfect cowpeas

of bruchids small Strong linkages and collaboration among various
beetles that bore disciplines and mstitutions are essential for the project’s
info the seeds success, so emphasis 1s also placed on improving
damaging or exchange of information and expertise, e g, by

fﬁgjirgg fhem encouraging exchange visits and short-term attachments

for national project scientists

)<




[ITA's insect pathology program:
applying LUBILOSA's lessons

Using chemucal pesticides for the contiol of insect pests 15
imcreasingly unacceptable because they pollute and
adveisely affect the health and habutat of humans and
wildhife Biopesticides are an altei native

Untll the m1d-1980s, the principal means of controlling
locusts, for example, was the use of persistent synthetic
mnsectictdes However, because of concern about environmental
damage and risks to human health and livestock, persistent
chemical msecticides lost acceptibility Nonpersistant chemicals,

with little residual activity, became widely used

mstead
The Food and Agriculture Because these chemicals kill largely by direct spray
Orgamzation (FA0) 0]( the contact only, they are less effective and often requure
" " several applications to achieve control This increases
Unsted Natns accepted a cost and environmental damage, and puts humans and
dosster on the results, and the livestock at risk |
For these reasons, especially during the 1986-89
LUBILOSA mycopesticide was locust plagues in Africa, a big donor mvestment was
recommended 5y the pestlcu[e made 1n finding alternatives
referee ar or loc ” Almost a decade ago, IITA, in collaboration with the
f grovp f ust co tm[,,,,, International Institute of Biological Control (IIBC) of

CAB International, the Comite permanent inter-etat de
lutte contre la secheresse dans le Sahel (CILSS), Gesellschatt fur
technische Zusammenarbeit (GTZ), and West African national
partners, began work on biological control Early on, the use of
Metarhizium flavoviide was picked up by the LUBILOSA project,
a French acronym for “biological control of locusts and grass-
hoppers ”

Metarhizium anisopliae infecting

the larger grain borer

Prostephanus truncatus
Metarhizium 1s a fungus It 1s applied

an o1l mixture to avoid rapid drying of the
spores The fungus, which occurs naturally
throughout Africa, has no adverse eftects
on mammals, mcludimg humans

In the ongoing third phase, IITA leads
the socioeconomic evaluation of
Metarlizium, runs a comprehens e field
trial program, studies Metarhiziuim impact
on nontarget invertebrates, and produces
fungal spores

Safe fungus

" i s i
d ' W%;h The efficacy ot Metarlnzium was
§ ;“ 4 Mﬁf’% demonstrated to international standards

/»14 o

T

", Q%,WW e agamst variegated grasshoppers (Zonocer s
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variegatus), rice grasshoppers
(Hieroglyphus daganensis), the Sahehan
grasshopper complex, and the Senegalese
grasshopper (Oedaleus senegalensis)

Mortality started six davs after applica-
tions and reached 70-95% after 14 days
There was no reinvasion of the treated
plots Desert locust (Schistocer ca gregaria)
and hopper bands were also killed

Ecotoxicological laboratory and
semfield tests, following the approved
testing scheme of the US Environmental
Protection Agency, revealed no harm by
Metarhizium on several groups of
beneficial and other ecologically
important insects Also, mn large-scale
operations mn Niger, the nontarget fauna
of the Sahel was shown not be at risk This
also demonstrates the ads antage, from the
environmental point of view, of the
biological product over chemical
pesticides such as fenitrothion

Other positive effects mncluded
secondary recycling of the pathogen after
a single spraying In other words, the
fungus multiplies on the dead
grasshoppers, increasing the killing
action This has significant consequences
for the economuics of biopesticide use

The Food and Agriculture
Organization (FAO) of the Unmited Nations
accepted a dossier on the results, and the
LUBILOSA mycopesticide was
recommended by the pesticide referee
group for locust control Transferring the
technology to commercial partners in
Europe and Africa has already begun, and
1t will lead to industrial mass production
for application i Africa in a short time

An economust 1s helping guide the
complexities associated with commercial
development of the technology

Future uses
Because biological control poses less risk
to humans, animals, and the environment,
1t 1s preferred over chemical msecticides
For this reason, IITA’s msect pathology
program 1s looking beyond LUBILOSA, to
apply entomopathology to other pests
These include trials agamnst Moroccan
locust, brown locust, migratory and red
locust, and implementation of the use of
Metathizium for Zonocerus control in
humid-zone countries

LUBILOSA has opened a door to the
future of entomopathology m sub-Saharan
Africa This includes many fascinating
research avenues, for example, production
of mycopesticides i hiquid fermentation
and the use of protozoans, viruses, and
bacteria

For some of the pests, classical
biological control using pathogens may be
possible, for others, development of a
biopesticide 1s preferred Scientists are
exploring using pathogens n biocontrol of
the cassava green mite, against the larger
gramn borer, the banana weevil, and
termites A termute-active 1solate of
Metarhizium amsopliae, recerved from the
International Centre for Insect Physiology
and Ecology (ICIPE), was tested against
four species of termites, both as a repellent
and as a mortality agent Each of these
insects costs African farmers millions of
dollars annually 1n crop losses
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BioNet International and
[ITAs insect taxonomy role

BioNet International supports conservation and the unse use of
the environment This global network 1s dedicated to achieving
realistic self-reliance m taronomy within developing country
subregions It pools expeitise, experience, infotmation,
technologies, and infrastructures to suppoit sustainable
agricultural development

BloNet 1s an mitiative of CAB International,
and 1t provides systematic backing for
biodiversity By strengthening taxonomuc
capabuilities, 1t removes impediments to the
development of integrated pest management
systems and effective quarantine, which adversely

Plans are on the

atfect diversified agricultural production n the
K[T{l’ll)lﬂcq 6 0@7’[[ to developing world Network hubs are focused on
e [lL c[e 5 out ﬁ Americ a, the Caribbean, southern Africa, the South Pacific,

South Asia, Southeast Asia, and recently East and
West Atrica

Plans are on the drawing board to include
South America, Meso-America, the Nile Basin,
China, and the Middle East The network
encourages South-South and North-South
cooperation

Biosystematics of arthropods, nematodes, and
microorganisms (fungy, bacteria, and viruses) are
the biological focus of BioNet Recognizing the
A drawer with Lepidoptera importance of sound taxonomic foundations for
caught at one hghttrap site sustainable agricultural development, IITA has
in Benin provides insights taken the lead to ol tral f +
about moth diversity in West aken ine lead o play a central function in
Abrican environments establishing the West African node, to be known
as WAFRINET or West
African Net

Meso-America, the
Nile Basin, Chuna, and
the Middle East.

Collaborative and
regional networking

IITA 15 thus plaving a
catalvtic role in tostering
regional expertise through
active networking In
concert with scientists from
11 francophone and six
anglophone West African
countries, a two-vear
program has been outlined

f—~
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A cetonid beetle
acquisthion awarting
integration into
IITA s reference
collection at the
Biological Control
Center for Africa
Cotonou Benin

emphasizing information and
communication, tramning of
biosystematists, rehabilitating collections
and other sources, and developing and
using new technologies, especially electronic
auds to identification

IITA’s unique nstitutional facthty was
established, m particular, with financial
support from Austria Linked with BioNet,
1t 1s providing an efficient nformation
service, covering traditional taxonomy,
molecular techniques, new records, and
current pest distribution data Information
on natural enemues /biological control and
bioremediation agents can ultimately be
accessed through the network’s databases
IITA will thereby keep participants up to
date 1n 1ts fields of expertise

IITA’s Plant Health Management
Division tramns science graduates in
general and in applied taxonomy This 1s

done through joint courses at overseas
universities and institutions, and at
local subregional academic and
scientific centers It leads to jont MSc
and PhD degrees Technician-level
mstruction 1s also offered through the
network

Information 1s vital to such an
undertaking Communication services
provide key institutions with
minilibraries and databases, computer
equipment, and electronic
communications systems, mcluding
E-mail capacity and Internet access

The global network 1s supported by
a consortium of developed-country
expert centers, and 1t 1s managed by a
coordinating commuittee and a technical
secretariat in the CAB International
headquarters in the UK

The 200 square meter
Insect Museum at lITA s
Biological Control Center
for Africa houses an
nsect reference collectron
of some 35 000
specimens and 2 100
identified species
temized in databases
With an acquistion of
more than 5 000
specimens a year the
museum contains one of
the largest insect
collections in West Africa
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Partnership for food:
Testing & Transfer Unit

Taking ifs nuinients
directly from the water
in which 1t floats the
water hyacinth has
become a nuisance in
WO regrons
throughout the world

HIITA s Technology Testing & Transfer Umnit operates on the principle that
developmg ecologically sustamable pest control technologies and transferring
these technologies to farmers wunthin vaiious farming systems 1» a dynamic process

he Technology Testing &
Transfer Unit (TT&TU), established
in 1990 with funding mitially from
Germany and later from Austria and
Switzerland, 1s guided by a
philosophy as much as by
objectives As a guiding principle,
collaboration between IITA and
national scientists must be based on
reciprocal trust and equal rights
TT&TU considers a project as being
entirely owned by the national
program

Also, personal dialogue and
interaction are more important than

42

letters, faxes, and mail
Collaboration 1s based always on
personal contacts and mainly
determuned by the interaction of
individual personalities This 1s the
foundation of TT&TU’s approach to
strengthening national plant
protection programs

Based on an evaluation of its
activities since its inception, the
unit’s objectives have been largely
achieved A solid mformal network
of information by various forms of
contact has been established
throughout sub-Saharan Africa

the Technology



The natwonal agricultural
research and extension
systems will have to take
the initiative themselves
and introduce thewr
requests for support
according to their concrete

work plans.

The next phase

The unit 15 already well into
1ts next phase TT&TU will
continue to support national
agricultural research
and extension systems to
help them test and implement
biological control measures,
adapt other integrated pest
management (IPM) measures,
and achieve sustainability
through training and
mformation sharing

In keeping with the
philosophy of equality,
participants will not be
selected to cooperate in the
project The national
agricultural research and
extension systems (NARES)
will have to take the mitiative
themselves and introduce their
requests tor support according
to their concrete work plans

Also, the project will stress
that all potential local
resources for funding and
equipment have to be
exhausted betore external
support 1s given This breaks
any possible form of
paternalism and conforms
with the philosophy that help
tor self-help 1s paramount
Therefore, the unmt trains
national scientists and

technicians, characterizes ecosystems
and the socioeconomic status of
farming systems, conducts prerelease
surveys and local rearing of
beneficial agents for field release,
does on-station and on-farm
technology testing, and assesses the
impact of technologies by assistig
and improving the collaboration
between national scientists and their
counterparts in [ITA’s Plant Health
Management Division

Future collaborative research
activities will continue to focus on
technology testing and transfer with
regard to IPM of cassava, cowpea,
and maize Special effort will be
made on the biological control of
cassava green mite, flower thrips,
and pod borers on cowpea, maize
stem borers, and the larger grain
borer New collaborative IPM
projects are being developed with
NARES on water hyacinth, mango
mealybug, and Striga
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Michael Bassey Praises Training In
Technology Transfer

Michael Bassey, director, IITA’s International Cooperation
Drwvision, praises tramming as “the bedrock of IITA’s support to
national programs ” Under his leadership, IITA has intensified
its m-country tramming

available training resources and preparing national programs
to take lead roles in reseach-related tramning Group training 1s
the best way to accomplish this, he noted

“Group training strengthens national programs so they can
conduct the 1esearch essential for their own development We
encourage sustained advancement in research because 1t enhances
collaboration ”

In the past three years, IITA has trammed more than 2000
technicians and scientists fromsub-Saharan Africa, withanincreasing
proportion being women Approximately half of these were trained at
off-campus sites

Research networks are a major conduit tor training and
dissemination of technology Bassey stressed the networks’ role
“Networks interconnect and channel technology, they also provide
the organizational structure for traning IITA 1s among the few
nstitutes which have invested significant core resources to bolster
national research capacity ”

In Bassey’s view, training and network-strengthening go hand in
hand “Networks are a partnership, and the essence of a partnership
1s sharing responsibilities As a good partner, one of IITA’s major
responsibilities 1s to train national collaborators in research, program
management, and leadership “

7an % assey believes that this capability can be maintained by using

47



‘2
A T

¢
e w&
;:,

‘?’z‘f&?& b W

1997 IITA estabhished
a home page on the
World Wide Web The
imhatve along with the
Institute s participation in
Africalink o US Agency
for infernational
Development project to

' i ' link African researchers
IntLrnatlondl InsututL of Ag;,r:culturc through E mail with ITA

HEY secks fo inere e wrrcaliued prodocton o car tunabk on
vieeder Uy iniprove the auteithe nal tuaus ad wdbb ng £ ¢k Ond other IARC resources

us sub Sabean Afric L T whinve thiv ol HIAC nde @0 v ar b n Af{[cg/ reHecfS fhe

und trunsng, peo sles inform gaon olled ind (v bages armple n
ol enee teages ten for e rechnology o p emessbip wah Mo uy International COOpefOfIOﬂ

niti ol g udtoead resoie band dovdopme ot peosrun ‘7 f Division s ob/echve to
1358 Home g U3 & 1mprove the
S dissemination of
information

El Nino, NARS, and IITA News
on the Web

El Nifio’s anticipated effects on weather and agriculture i eastern
and southern Africa led 1ITA to prepare a plan to muitigate the
distuption of root and tuber crop production

Respondmg to a request from the US Agency for

International Development, IITA focused 1ts plan on cassava and
sweetpotato It was developed with the Southern Africa Center for
Cooperation 1n Agricultural Research (SACCAR), the Association for
Strengthening Agricultural Research in Eastern and Central Africa
(ASARECA), and the International Potato Center

(CIP)
The plan mnvolved use of improved q.ﬁe primarif o 6’] ective Of
germplasm, rapid multiplication, and use of

appropriate postharvest technologies IITA 1s the I ntematwna[

working through regional networks to
implement production activities n selected COOP@TﬂthTL Droision 1s to

t
countries develop long-term research

National program collaboration strategies with national

1997 was a milestone in IITA’s work with the

Conference des responsables de la recherche

agronomuque africamns (CORAF), which ay ricultural research
coordmates agricultural research 1n West and

Central Africa Both pledged to strengthen systems m ﬂ][ﬂ ca.

collaboration, which 1s expected to enhance the
adoption of IITA technologies

48




CORAF, based in Dakar, Senegal, was
established n 1977 to oversee research in
the French-speaking countries of Africa
Its mandate, now covering anglophone
and francophone countries n West and
Central Africa, 1s to ensure food security
Strengthened CORAF-IITA collaboration
1s expected to lead to better management
of research resources

IITA was approached by the
International Fund for Agricultural
Development (IFAD) to provide traming
and technical assistance to Zanzibar’s
Food Crops and Cash Crops
Commussion This mvolved smallholders
who grow cassava and sweetpotato, and
the operation of a soil and plant
laboratory and tissue culture laboratory
Rapid multiplication and distribution of
cassava and sweetpotato planting
material were high on the agenda The

Recognizing the wide
need (ITA s Training
Materials Urit
produced Rapid
Mulhphcation of
Cassava  The handy
pocketbook (US$5)
provides step by step
instructions for
increasing cossava
planting matenial

project 1s supported by the World Bank
To further assist national programs, IITA’s
Tramning Unut produced a pocketbook
entitled “Rapid Multiplication of Cassava ”

In Ghana, another World Bank-
financed, IFAD-executed project mvolving
IITA was ammed at improved production,
marketing, and processing of roots and
tubers through adoption of new
technology As of the end of 1997, 1t had
not yet been funded

IITA, responding to the Democratic
Republic of Congo’s (DRC) need for seeds,
delivered 12 4 metric tons of maize and top
varieties of soybean seed to the country, in
cooperation with World Vision
International, within the framework of the
US Agency for International Development-
funded “Seeds of Change” program The
seeds are from plants bred by IITA for use
1 agroecological conditions m the major
production areas of the DRC, they have
good resistance to the prevailing diseases
Thev are being multiplied by the national
agricultural sector and distributed to
farmers

World Wide Web

1997 saw IITA establish a site on the World
Wide Web The imnitial concept and design
of the Web site evolved through the efforts
of computer and graphics specialists,
writers, editors, scientists, and others in the
Institute IITA’s Internet address 1s http //
www cgiar org/1uta

The home page has six headings which
are hypertext reference links, 1 e, each
heading 1s linked to another subheading
that contains mformation about that
particular heading The links are research,
information (IITA publications and
library), partnerships, about IITA, news,
and the CGIAR The home page also
contains mnformation about IITA mandate
crops and research divisions

Being on the Internet helps meet the
objective of improving the dissemination of
IITA’s research results The primary
objective of the International Cooperation
Div1sion 1s to develop long-term research
strategies with national agricultural
research systems in Africa
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II TA s work 1s orgamized ayound 16 multidisciplinary research projects
and one project for the dissemmation of 1esults to national vesearch systems
Some projects focus on production systems for specific crops or crop combina-
tions, 1 some cases for a spectfic agroecological zone Others are thematically
oriented, cutting across commodities and agoecological zones

IITA also serves as the convening organization for two imternational
progiams of the CGIAR the Ecoregional Program for the Humid and
Subhumid T opics of Sub-Sabaran Africa and the Systemwide Program for
Integrated Pest Management

The followng section presents the goal and research highlights of each IITA
poject for 1997 The summaries are not exhaustive of the work begun or
completed during the year, 1ather, they desciibe some key scientific results and
we intended to grve readers an idea of the bieadth of research themes and
poblems being investigated by IITA scientists

Goal

Praject 1
T Increase farm productvity and arrest resource degradaion due fo lond use
Short Fallow Stabilization [ s I;hrough squrUInable short fallow sy%fems

Highlights

®,_Herbaceous legume evaluwion tnals (single and mixed legume
species) were established on low P soils with and without P application
The legumes included 12 accessions of Mucuna pruriens, 21 accessions ot
Lablab purpurens 25 accessions ot Aeschynomene histriv, and 54 accessions
ot Centrosema pascuorum Preliminary results indicate large vanation
between species 1ccessions for their adaptability to low P souls

%, The herbaceous legume seed collections of ILRI and IITA have been
collated into a comprehensive list of some 388 seedlots During 1997, 171
seedlots, totaling over 100 kg, were distributed to NARS and TARC
scientists, munly m West Africa

B _The center for cover crop seed and information exchange was
established 1n Cotonou (with IDRC/IITA funding) to support cover
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crop seed and information exchange in West Africa As 1 tirst task,
severi tonnes ot Wucuna seed were produced for distribution to
collaborators

“®_Research was undertaken at Ibadan to measure benefits of 13
herbaceous legumes for subsequent maize On average, subsequent
maize grain yield was increased by 70%, compared to the natural grass
tallow

¥ Field studies were conducted to investigate the influence of three
Mucuna varieues and two levels of tertilizer on the control of /
cylindrica during the year of cover crop planting and one vear later
After one growing season M pruriens var utihs, i cochinchinensis
and M pruriens var IRZ reduced I cylindrica shoot density by 50, 76
and 68%, and shoot drv matter by 72, 92, and 79%, respectively Maize
grown one vear after Mucuna required 50% less weeding than plots
without Mucuna Maize grain yield was higher m plots previously
seeded to Mucuna than n plots without Mucina

Q. Callandra calothyisus hedgerow fallows and well-established
Pueraria phaseoloides fallows can significantly suppress the growth of
Chromolaena odorata and associated natural fallow species At the end
of 2 vears of fallow, there was an 80% reduction 1n ground cover and 1
90 95% reduction 1n biomass of these naturally occurring species
compared to unplanted fallows

% A legume based system close to the tarmers’ practices was
evaluated over a period of 2 vears Maize and legumes were
intercropped 1n the first year, and cassava/maize interctop was rotated
in the second vear Results from the first year data showed that the
legume based systems are economically attractive

% In 1997 farmers designed trials to integrate Mucuna nto their
maize-based systems in the northern Guinea savanna zone A pre-
maize Wucuna svstem was preterted, although many are 1lso in favor
of a maize/Mucuna relay system Farmers recognized Wucuna’s ability
to improve the soil, and to reduce weeds (including Striga)

9, _Using georeferenced databases on the importance of maize 1n the
cropping systems nd suitability ot souls to suppott sustainable marze
production target domains tor short fallow systems were proposed
They show that cereal based short-fallow systems are likely to have
high, medium, and low 1mpact on 386, 256 and 527 million hectares
respectively i SSA Potential adoption domains were also mapped
These will assist in selection of sites within the benchmark area tor
technology development and 1dentify potential pilot sites for
technology taigeting

Goal

To quide ecoregional research and policies for poverty alleviafion and
sustainable development of agroecosystems m the subhumid and hurmd
zones Actities feed directly into the Ecoregional Program for the Hurmid
and Subhumid Tropics of Sub Seharan Afnea (EPHTA)

Highlights

R Security over land tenure had 1 positive impact 1 Benin Republic
on the adoption ot Mucuna, though the technology 1s an annual crop
probably because tarmers percerved its positive long run eftects on the
improvement of natural resources



Biological Control
and Biodiversity

B, About 70% ot the total labor input required 1n cassava tarming 1s on
postharvest activities, most of which 1s contributed by rural women and
children Significant tactors that positwvely influence adoption of
improved cassava processing technologes are the proportion of cassava
processed, type of products, mechanization of land preparation, and the
number of women with citv life experience
¥ A tarmers’ survey on the use and availability of organic and
norganic fertilizers was conducted 1n 5 villiges in the derived savanna
ecoregional benchmark and 2 villages m the NGS ecoregional benchmark
area The results showed that inorganic fertilizers are used by most
tarmers in both benchmark areas but that application rates vary widels
between fumers tields, and crops  Organic amendments are less
commonly used and onlv on specific fields
B A rapid appraisal of 2009 community-based organizations (CBOs)
was completed 1n 475 villages The survey shows that traditional credit-
solidarity groups (tontines) (43%) and religious organizations (44%)
form the overwhelming majority (87%) of village based organizations in
southern Cimeroon The study shows a strong association between the
presence ot NGOs and the emergence of both tarmers federations and
common tnitiatrves groups at the local level The mformation gathered
from the surveys 1s now being used n the development ot broad based
pattnerships with farmers organmizations and communities in the torest
margin benchmark area of southern Cameroon

Representative farm models have been built for that area  Each
model will be used to eviluate potenuial financial and economic benefits
of the new crop and n1tur1l management technologies being developed
and tested n the benchmark area
% A household characterization survey was conducted i 15 villages
among 225 households of the forest margins ecoregional benchmark area
ot southern Cameroon Results show that, in general, households in
areas with high land pressures have intensified their production systems
to 1 much greater degree than in areas with low land-use pressure

Goal

To enhance the livelihood of resource poor farmers and mamtam
susfainability of farming systems through biological confrol and preservation
of biodversity

Highlights

B A large-scale aerial application of Metarhizium flavocinide aganst
the Senegalese grasshopper wis carried out 1n collaboration with the
Niget Plant Protection Service Farmers preferred the mycopesticide to
the chemucal pesticide

R _Collaboratve trials with a Malian NGO demonstrated good control
of Sahelian grasshoppers with mycopesticides applied by village
brigades

¥, _Ecotoxicological studies demonstrated the low negauve
environmental impact of the mycopesticide  The registration process
for 1t has been mitiated
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B, The mass production unit was run 1t tull capaaty
demonstraung the technical feasibility of the developed production
process Negotiations with commercial companies are well under
way and commercial production 1s scheduled to start 1n 1998

9, Parucipatory field trials in southern Benin demonstrated
control of the variegated grasshopper 1t very low doses in individual
fields Reduced crop loss 1s estimated to be higher than the cost ot
biocontrol, making individual purchase and application of the
biopesticide attractive

% _Biosystematic capabilities were consistently enhanced, reflected
1n the extent ot the identitication service offered, the accumulation
of voucher msect specimens and the availability of collection
databases, complemented by 1 large reference bibliography

R In 1997 1t was documented 1n southern Benin that the two
serendipitously mtroduced parasicords, Encarsia haitiensis and E
guadeloupae had brought under control the spualling whitefly
Aleurodicus dispersus a new exotic pest of cassava and ornamentals

Goal

To reduce the nsk of crop losses m farmer’s fields in sub Saharan Afnca
by means of mf%qued pest management technologies that increase
cowpea and soybean productity in a sustamable manner

Highlights

R Highet levels of resistance identitied for flower thrips (imital
progeny testing trom crosses conducted under intense natural
population) and PSBs in cultivated cowper

B,_Muluple pest resistance contirmed 1n elite cow pea breeding
lines, and resistant varieties to CoBB identified

¥ Prelimmary results from feeding bioasssays on trinsgenic
cowpea plants using MPB neonates indicated some level ot
successtul transtormation with Bz protoxin Cry IA genes

¥ Resistance to MPB contirmed i new gene products and
secondary metabolites from Atrican yam bean obtamed locally
¥ A drastic disruption of the utihization of tat in the process of

oogenesis in MPB in Vigna oblongifolia (e g TVNu 42) explains
biochemical basis of 1esistance

W MPB resistance ot TVNu 72 (Vigna vexillata) mainly
biophysical (trichomes and/other podwall characterstics) C
tomentosicolls resistance due both to biophysical (ttichomes) and
biochemical factors

2 Survey data from over 200 cowpea tields i Benin indicate very
low population levels for the local strain ot the thrips parasitord
Ceranisus menes (Hym, Eulophidae)

% Overall mortality of M cinrata Iarvae due to pathogens 13%,
higher percentages on plants with prostrate growth habit

% Semiselective medium and polyclonal antibodies tor detection
of CoBB bacteria developed and tested
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B, Pathogen dwversity of Xanthomonas campestris pv vignicola
determimed pathologically, biochemically and genetically host o
pathogen nteractions studied, no races identified

R Genetic dwversity ot M phaseolina strains from various origins
characterized

¥, Existence of symptomless virus infection demonstrated
consequences for breeding programs and virus indexing assessed
¥, Over 120 cowpea lines screened for resistance to viruses,
including cowpe aphid-borne mosaic, blackeve cowpea mosaic,
cowpea mottle, cucumber mosaic, and southern bean mosaic viruses
and the results sent to the breeder for pyramiding of resistance
B, _Heat treatment disinfects contaminated seeds (CoBB wnd M
phaseolina)

¥, The combined use of solar dryving and improved storage tor
cowpea demonstrated at PEDUNE pilot sites

% PEDUNE countries have conducted trials with ditferent
tormulations of neem for both tield and storage applications

Goal

To reduce pre and postharvest losses of maize caused by insects,
diseases, and fungal grain contarmnants  IITA scientists work with
NARES partners to diagnose constraints, test resistant germplasm, and
explore options in host plant resistance, habitat management, and
biological control - Combinations of control options are assembled in
an infegrated pest management (IPM) package and fested with the
parhiaipation of scientists, farmers, and socioeconomists

Highlights

% Furst discovery of oospores of the maize strain ot
Peronosclerospora sorghi, indicating that removal of crazy top at the
early stage of development wall preclude oospore development
R A deplovment strategy to saturate an area with DM-resistant
maize variety was initiated in 9 villages across 2 local government
areas ot Ogbomoso 1n Oyo State, Nigetra About 25 ha of land was
planted and 6 tonnes of seeds generated from selected farms

| _Following estiblishment of 1n East African stram of the lrval
parasttord Cotesia sesamiae on Sesamua calamastis in southern Benm tirst
releases have been made 1n eastern Nigeria

|, New cindidates for redistribution BC agamst £ saccharina and

B fusca were identfied m West and South Africa, respectrvely

B, Datr from the trapping network has contirmed the biological control
of P truncatus bv T migrescens m southern Benin and has revealed serous
P truncatws miestations n northern Benun

%, Weather driven population models for P truncatus and S zeamass have
been completed, and these wll be Inked v1a gram damage rates to a gran
loss model for stored maize

R Artoxigenic 1solates of Aspergilliss flavus were \dentified from each

of tour agroecologies ot the Benin Republic and charactenzed as to

55



iResearch
Highlight

o E ST

Management of

Cassava Pests and
Diseases

56

their vegetative compatbility Imtial erils indicated good
biocompetitive fitness of two of the 1solates agamnst towic strains ot
Aspergillus spp

R The causal agent of a maize disease new to the region was
identified as the basidiomycete Warasimiellus spp  The symptom of
the disease, a hotizontal banded leat blight, was seen in Ghana,
Nigeria, and Cameroon and was reproduced in Koch s postulates by
spraving a mycelial suspension on 12 day old maize plants

Goal

Increase cassava productvity in sub Saharan Afrca

Highlights

¥ _Exotic predators mutes, released for the biological control of
the cassava green mite (CGM) showed excellent establishment
and spread in West Africa In field trials the predators reduced
CGM populations by 1n werage of two thirds and increased
cassava vields bv a third, resultng in tarmer benefit estimated at
US$70 per ha Based on these results an Africa wide biological
control of the pest was initiated  The virulence of exotic 1solates
of the pathogenic tungus, Neozygites floridana, was evaluated and
the indigenous pathogenic fungus, Hersutella thompsonu, 1solated
for experimental releases

%, _Cassava root vield losses to the cassava mosaic disease (CMD)
pandemuc in western Keny1 were esumated at 42%
Characterization of epidemiology and diagnoses of the whitetly
vector wete nitiated 1n diverse agroecologies in West and Central
Africa (Benin, Cameroon, Ghana, Nigeri1), EARRNET countries
(Kenya, Rwanda, and Uganda) and SARRNET countries (Malaw,
Mozambique Tanzania and Zamb), largely within the
framework of the system wide IPM initiative

R Yield loss ot 20-30% due to cassava bacteral blight (CBB) was
recorded in resistant TMS 30572 and susceptible varieties
comparing 2 infection levels CBB epidemiology trial results
stressed the importance ot soils and weeds as inoculum sources of
the bacteria and ot variegated grasshopper 1n the transmussion of
the disease

R Yield loss ot 30% was recorded for cissava brown streah
disease 1n Tanzama and Malawy, with the variety TMS 30040 and
five locally selected clones showing resistance to the disease

| Two new diseases of cissava, Curtularia leat and stem blight
on field and stored cassaya stems and Nattrassia root and stem rot,
were reported and their prevalence determined in Benin and
Nigeria

B, ELISA-based CMD diagnostic technology was decentralized
to NARS, and PCR-based technology was established to detect
new cassava mosaiC VIrus variants

R Twelve women scientists from West and Central Afiica
completed postgraduate traimng in cassava IPM and extension
methods Eleven NARS technicians from 5 SADC countries were



lmbroving Plantain-

and Banana-based
Systems

tramned 1n cassava [PM, and farmer field school traming was
conducted at 25 sites in West and Central Atrica

¥, Chssava intormation resources wete produced These included
geo-referenced distribution maps ot plant protection constraints n
Ghana, Benin Nigeria, and Cameroon, GIS maps of the distribution
and characterisucs of CMD n Uganda and the wider Lake Victoria
basin cassava IPM extension materials, and directories of personnel,
institutions cassava projects databases of grav literature,
bibliographies, and cassava references

Goal

Development and dissemination of improved technologies for sustomable
Musa production i different ecologies of sub Suharan Afnca

Highlights

¥, Geo-referenced databases A diagnostic survey ot pests ind
diseases in Uganda has been completed

¥ knowledge ot pests and diseases enhanced Identitication of
banina streak virus in Benin, Ghana, Kenya Malawi, Nigerta,
Tanzania, and Uganda confirmed 1ts widespread occurrence  Also, a
new virus, tentatively named banana die-back virus, was 1dentified 1n
Nigeria

B Distribution patterns for nematode species were determined 1n
Ghana, Nigeria, Rwanda, ind Uganda

B Yield losses trom pests and diseases determined  Yield loss in
plantain (AAB) from nematodes and weevils in Ghana was
established Mote than 75% of plants infested with both nematode
ind weevil tailed to reach maturitv, and there was an overall vield loss
ot 85% trom both pests

% Yield losses in East African highland bananas (EAHB) (AAA)
trom weeuil increased with crop cvcle, reaching 50% 1 the 4th vear,
while lesion nematodes caused a 30-40% y1eld loss in EAHB, but no
detectable vield loss 1n cooking/beer banana (ABB)

R IPM strategies available  Pseudostem traps reduced weevil
numbers 1n on-farm trials in Uganda, and endophytic fungi isolated
from banana corms caused egg mortality under laboratory conditions
and reduced weevil damage 1n nursery trials

B,_Unlization of germplasm enhanced Breeding capability was
tully established 1n East Africa following transfer ot breeding
technology from IITA Onne A first diploid hybrid, derived from
highland banana and with black sigatoka resistance, was selected for
use in LAHB breeding

B Charcterization of host plant tolerance and resistance to
nematodes including the identitication of 4 resistant and tolerant
hybrids was achieved

= Improved genotvpes and populations available Eight new
triploid and tetraploid plantain and banana hybrids were selected,
based on high bunch weight, large number of hands per bunch and
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’roject ¢
ntegrated Management

of Striga and Other
Parasitic Plants

large fruits, black sigatoka resistance ind good growth habit
Selection for BSV resistance/tolerince has identified 4 promising
banana and plantun hybrids

B Virus indexing techniques were developed to ensure that
IITA s plantain and binana hybrids can again be distributed to
other African countries

¥, NARS capability enhinced Twenty eight national scientists
were tramned i Musa breeding nematology and/or entomology,

and the use of BSV diagnostics

Goal

To reduce mfestations of parasthc plants with a focus on Stnga spp The project 1s
implemented in collaboration with NARES Through infegrated muna?ement prachices,
em}uhas’zmg cereal rofations with selected nifrogen flxm;) cultivars of legumes, crop
yield los(sjes due to parasite infestations are reduced whilg soil condiions are

improve

Highlights

R, Avery positive external review recommended that a world
center tor parasitic plint research be developed at ITTA

%R, Demonstration of an mtegrated crop and land management
ptogram for Strega hermonthica control w1s conducted in the moist
savanna of Nigeria Crops planted i this season included cultivars
of sovbean, cowper, and cotton selected for their ability to
sumulate S hermonthica seed germination Improved tillage and
weed control practices were also implemented A successtul field
dav was conducted for farmers, NARES, and NGOs to observe
the demonstration and learn about integrated Striga hermonthica
control

X, Sigificant Striga hermonthica seedbank reduction was again
demonstrated 1n tarmers tields using rotations with selected soybean
cultnvars

¥, Incorporation of 1cetolactate svnthase (ALS) ihibitor
resistance mnto open-pollimated IITA maize lines and inbreds was
completed

% _Ethylene-producing bacteria were 1dentified and successtully
tested for their ability to sumulate S aspera S gesneriordes and S
hermonthica seed germination Results showed that 2 1solates ot
Pseudomonas sp were more effective than the detimitive synthetic
germination stimulant (GR24) in stimulating parasite seed
germination

% Over 1600 progeny from 5 maize populations were screened
under artificial infestation with Striga hermonthica 1n replicated
trials Partially nbred lines from TZL Comp 1 C3 with very low
S hermonthica emergence in the field were selected Six STR
populations were multiplied tor on-farm trials with funding trom
the Kotean government, to be organized by PASCON 1 1998 A
tolerant early maturing cultivar, EVDT 97STR, as well as EV
IWDSTR, 1nd a resistant inbred (1102) will be available for
regional testing 1 1998



Improving

Postharvest Systems

R Seventy tive 52 lines were extricted from a bachcross population dernved
trom Zea diploperenmis and 1mitial crosses were made for molecular mippmg
of resistance m a Rockefeller tunded project n collaboration with CIMMYT
and KART These lines were also sent to CIMMYT and KARI kenya for
evaluation under natural § hermonthica mfestation

R A survey on farmers harvest prictices related to S hermonthica seed
contammauon of crop seeds was completed on about 80 farmers fields
cropped to cereals A large proportion of cereal seed samples was found
contaminated before and after harvesting The results contirm the role of the
tarmer s harvesting method m the contammnation of crop seeds and the
spread of S hermonthica with crop sceds

¥ A total of 25 improved cow per breeding lines were developed
with resistance to Striga gesnerordes A project on cowpea resistance
to S gesnerioides has been funded in collaboration with the
Unnwersity of Virginia, USA

¥, Hybnidizaton and cytological studies with § hermonthica and §
aspera showed that the 2 species ditfer by only one haploid
chromosome, they hybridize readily, and that hvbrids can be found
in fields where the 2 species are svmpatric

Goal

To incregse the income generanng capabilty and improve the nutnhional status of
formers, processors, and consumers in both the rural and urban communihes of Afnca

Highlights

| Results from monitoring surveys in the third year of the Soybean
Uulization Project 1in Nigeria Ghana, and Cote d Ivoire showed
ncreasing interest i the use of sovbean at the household level
By A socioeconomic analysis of improved postharvest processing
showed that the majority of equipment significantly improved
income generation The most remuneritive equipment had the
capacity for mult crop applications

<2 _Adopuon of the high quality cassava flour technologv 1s
increasing i Nigeria, and there 1s evidence that similar activities have
started in Tanzania Developed at IITA, the technology 1s being
disseminated through NGOs, extension agents, and trom farmer/
processot to tarmer/processor

% Surveys in Nigeria revealed that cassava 1s being used as the riw
material for several commercial-scale processed products including
biscuit manufacturing starch extraction, noodle production, and
industrial distillation nto alcohol

¥ Results trom a study on yam chips processing was completed 1n
Benin, Nigeria and Togo This investigation showed that yam
processing was highly protitable when developed with specific
varieties and 1n association with short tallow systems

R, Tests on the efficiency of cassava processing equipment,
Uganda and Kenyn, led to the development of a number of modified
designs in processing equipment for root crops
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B _Chssava processing plants were estiblished in three districts of
Uganda The projects were designed to develop stronger linhages between
TARCs, national progrims, NGOs and commurnty-based organizations
(CBOs), and this 1pproach proved to be hughly ettective with an mternil
rate of return of 30% in the first v ear

%, Four training courses were held on manufacturing and
servicing of improved agro processing equipment for 32
technicians m Benin Ethiopra, Ghana Guinen, 1nd Togo

R A workshop was organized in Nigeria which brought together

industralists, casswa producers, NGOs, extension agents,
extension services wnd government agencies for product quality

Goal

NARES and international system scienfists develop, with farmers, new,
dwversified, and complementary income generating enterpnses in West
and Central Afnca

Highlights

B Multsstrata systems Focused group interviews with 79
villages in the forest margins benchmark area and the East
Province of Cameroon were conducted to examine the reaction of
cocoa farmers to recent relative price declines in the cocoa market
Farmers wete observed to have diversitied their holdings 1n three
ways diversification from tree ctop cultivation into food crops
(most common) dwversification within the plintation through an
increased 1nclusion ot fruit trees, and diversification into other tree
crops

%, Speciality crop systems A survey of over 500 market women
in the humud forest zone of Cameroon indicated that average daily
earnings selling indigenous vegetables were significantly lower
than those for exotic vegetables, such 1s tomatoes and cabbage
Howevet, indigenous vegetables offer 1 particularly important
employment option tor the lower economuc rungs ot urban and
ruri] women 1in Cameroon

R, Cassava leaves are 1 important leaty green vegetable in
Central Africa Six cassava clones with different plant architectures
were selected to invesugate the possibility of increising edible leat
production Prelimmary results indicate big difterences in the
production ot edible leaves  Although pruning facilitates leaf
harvest by women, monthlv harvests can lead to a significant drop
in leaf yield Pruning also decreases subsequent tuber yields

B _Inland valley systems Cowpea variety [T90K-284 2 was
shown to be a good crop for diversification of crop production m
inland valleys of the northern Guinea savanna benchmark area in
Nigeria Over 2 years ot testing on farmers fields during the dry
season, 1t produced more than 1 t/ha of gran, even without
msecticide application and a net revenue ot approximately
US$500/ha

¥, Mixed farming systems The mcipient market for crop
residues 1s expainding in the Guinea savannas of West Africa An
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economic anilysis showed that the future ot the market for crop
residues 1s constrained by the transportation cost which was found
to represent 47-58% of their total cost

= A survev was conducted with 150 farmets 1n northern Nigeria to
assess the impact of a cattle fattening program on the socioeconomic
well-being of the participating farmers It showed a net benefit of
US$113 per cattle fattened or about US$450 per farmer per year

The findings suggest that income generation could be increased 1f the
cost of feeding could be reduced and the supply of both veterinarv
services and medication could be improved through 1 credic facility
program 1n tavor of cattle tatteners

2 Reciprocal benetits from crops and livestock 1n a mixed tarming
system were investigated from a survey of 150 agropastoralists n two
areas 1t difterent gradients of resource-use ntensification 1n the
notthern Guinea savanna of Nigeria  The productivity of the svstem
was thieetold higher 1n a market-driven area than 1n a population-
diiven area Crop 1nd livestock enterprises yielded the highest
returns to land at higher cultnvation intensity while the returns to
labor were the highest at low cultivation intensity for areas with poor
and good market opportunities In areas where land becomes scarce
and labor abundant, increased intensitication mn resource use 1s
driving farming systems towards greater ctop livestock integration
and productnvity

Goal

To develop adoptable crop vanetes and agronomic practices for the

Sudan savanna and Sahel, which will increase the total productiaty of the

dommnant farming systems The project infegrates research by scientists

from IITA, ILRI, and ICRISAT who are Workm’g on gran legumes, cereals,
11

and hvestock in the dry savannas of West Atrica Research msfitutes in
Nigeria (IAR /ABU) and Niger (INRAN) are also active members

Highlights

%, Constraints analysis Survey of cowpea ficlds in the Sudan-
Saheln region 1n 1996 ind 1997 indicated a decreasing gradient of
Maruca pod borer pressure ttom high ramfall areas to low rainfall
areas but an increasing pressure ot aphid, thrips Striga gesneriordes
and drought

R Improvement of local landraces From 150 local landraces of
cowpea screened 1n 1996, 9 were crossed with donor parents for
incorpottion ot genes tor resistance to aphid, thrips bruchid, Striga
Alectra and viruses by the backcrossing method

R Improved grain-type cowpea varieties A total of 746 new
cow pea breeding lines were evaluated for gramn and fodder vields m
ditferent cropping systems A number of lines showed considerable
resistance to several biotic construnts and yielded between 1 5 and
2t/ha

R Improved cowpea varieties for intercropping Several new
improved breeding lines yielded 50 to 200% higher than local
vartetics under intercropping with mullet and sorghum without
insecticide spray
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¥, Screening method for drought tolermce A simple method (usmg a
shallow box for seedling screening) has been developed, which
discriminates between drought-tolerant and susceptible lines of cowpea
Using this method 2 tvpes of diought-tolerint lines have been identified
and their genetics studied

R, Early marze and soybean vaneties The varety trals in 1996 and
1997 have shown that improved extra-early-maturing maize vineties can
vield over 3 t/ha m areas with 1bout 600 mm ramtall and early-maturing
sovbean varteties produce 15 20 t/ha gram vield without msecticide
rhizobin moculum, or fertilizer

¥, Farmer-to-farmer diffusion of improved cowpea seeds

Prelimimnary results of IITA/GTZ tarmers partiupatory seed
multplication and diffusion program hwve shown great promuse tor rapid
distribution of improved cowpen seeds  Three kg seed of one improved
cowpea variety was given on credit to each of 36 selected tarmers m June
97 By Dec 97, a total of 6672 kg seed had been produced by these
tarmers Similarly farmer to-twrmer dittusion of an improved cowpea
vartety has mcreased cowpea cultnation in

the drv season trom 1 farmer in 1993 to over 2000 tarmers n 1997

1n northern Nigern. Socioeconomic studies revealed that the mamn driving
forces of dry-season cowpe1 were membership in tarmers association
hugh gramn yield, farm size and contact with extension workers

Goal

To enhance the productiity of maize gram legqume systems in the moist
savanna by improving crop vanetes and the management of cropping
systems

Highlights

%, The maize breeding texm of saientists based in Cote d Iyorre
and Nigerin made significant advances 1n the development of both
open pollinated varieties and hybiids with higher levels of N-use
efticiency (NUE) and drought tolerance The 10 best tamilies
selected trom the low N tolerant pool had 60% higher grain vield
under N stress and 19% higher vield under high N than the
commercial hvbrid These results contirmed the progress that was
reported for this trait n 1996

®, The improyement ot maize tor NUE 1s expected to have a
major impact on both the productivity and sustainability of maize
grain legume systems in the moist swvanna, with the myjonty ot
producers not able to obtain adequate quantities ot N fertilizers
B About 200 soybean breeding lines were evaluated for total
nitrogen produced through fixation (trom the atmosphere) This
has enabled selection of breeding lines that produce high gramn
yield and also contribute nitrogen to the production systems even
when the grain 1s harvested Several breeding lines have been
identitied with grain vield equal to the best check and producing
50% to 75% higher fodder yields These new breeding lines have
the potential to considetably improve the productivity and
sustainability of the farming system



Yam-based Systems

R, Strp cropping marze with improved varieties of cowpea gave
encouraging results for both maize and cowpea grain vields with no
msecticide spray  Both maize and cowpea were planted at the beginning of
the ramny season, as thus helps the cowpea to escape the tme when the most
damaging msects are ptesent m high numbers

R Response of hev maize and soybean genoty pes could be predicted with
simulation models in diverse cropping systems n on station studies Using
models, we can suggest ways for maximizing nutrient use efticiency n
vartous agroecologies  Initial on-farm experimentation and modeling suggest
weaknesses in current understanding of physiological processes as well as
mteractions among N and P nutrients  Regional analysis, combining
simulation and geographic mformation svstem (GIS), shows large areas of
potential impact for sovbean-maize rotational svstems m West Africa
Models and GIS tools are being combined to deselop a decision-support
system that can be used by NARS to help dentfy the appropriate maize-
gram legume sy stems for testing and dissemmation

Goal

To ensure that farmers achieve a sustamable ncrease m the productvity of
yam based production systems through adophion of improved

fechnologies The project develops relevant technologres targeted at
enhanced productivity of such systems, in partnership with NARES

Highlights

R, Gender implications for the development ot resource
management technologies for vam production were investigated mn a
survey of more than 600 yam growers in the southern Guinea savanna
of Nigeria Women were observed to be heavily involved in yam
production, contrary to conventional beliet For both sexes, yam was
mainly grown 1n newly cleared land from long tallow and for a
continuous period of less than 3 vears The major constraints in yam
production for both sexes were pests and diseases in the field and
during storage Other constraints were weeds, declining soil fertility,
lack of staking materials, and labor It was concluded that the
practice of growing vam first on newly cleared land and avoiding
continuous yam cultivation may have more to do with the control ot
pest and pathogen buildup than with declining soil fertility

R In studies at IITA, Ibadan, Scutellonema bradys (vam nematode)
caused 60% loss of marketble tubers under low nematode pressure,
and 100% loss under high pressure Both situations led to complete
loss ot planting material

“®,_A survey of yam viruses in Nigeria revealed the presence of vam
mosaic potvvirus {previously reported from Nigeria) Dioscorea alata
potyvirus and cucumber mosuc cucumovirus (previously reported in
yams 1n West Atrica), Dioscorea alata badnavirus and Dioscorea
dumetorum potyvirus (not previously repotted from Atrica) Three
new viruses, tentitively named Dioscorea mottle, Dzoscorea mild
chlorotic and Dioscorea necrosis viruses, have been 1solated from
their natural Dioscorea spp hosts Diagnostic techniques have been
developed tor all yam viruses tound to date in Nigeria
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“# A protocol to ensure the sate international movement ot D
alata germplasm was developed Consequently, two genotypes of
D alata were certitied tor international distribution tor the first
ume Eleven new genotypes of D rotundata were also certitied for
nternational distribution

% Over 6,300 virus-tested plantlets representing 22 genoty pes of
D rotundata were delivered to NARS 1n 7 countiies while 6 767
minitubers, produced from virus-tested plantlets of the same
species were distributed to NARS in 8 countries

%, The development of yams i Uganda got a major boost during
the year More than 140 farmers (including 104 women) from 3
districts were trained 1n techniques for rapid tield/nursery
multiplication of yam planting materials Twenty six varieties of
introduced D rotundata and 7 local vatieties ot D alata and one of
D cayenensis are under rapid held muluplication Over 84% ot
3,000 vitus tested plantlets ot D jotundata were successfully
established, following a fresh introduction ot 22 genoty pes from
IITA headquarters

R Prerelease varietal trials in Nigeria conducted 1n partnership
with the National Root Crops Research Insuitute contirmed the
supertority of 3 ITTA dernved hvbrid clones ot D rotundata over
populat local varieties used as chechs

Goal

To develop, evaluate, and promote improved and adapted cassava
germplasm for the lowland and mid altude agroecological zones of
sub Saharan Africa, and to develop agronomic and other practices o
ensure sustainable cassava produchion and utilizaton Inferaction with
national programs is fostered through long estabhished links n West
and Central Afnica, two root crop research networks (FARRNET and
SARRNET) covenng East and Southern Afnica, and cassava research at
the East and Southem Afnica Regional Center (ESARC) in Uganda

Highlights

R Etforts to broaden the genetic base of c1ssava in SSA
continued, with the distribution of 497 000 seeds of broad-based
improved populations (2,764 tamilies) with muluple pest
resistance and special traits to national programs in 21 countries
IITA also recerved 30,000 seeds derrved from landraces ot 8 SSA
countries and 70,000 seeds trom CIAT with adaptation to the
semiarid mid-altitude, and subtropical ecologies, respectively

W Improved genoty pes incorporating resistant genes from
Atrican landraces, combining acceptable agronomic and end-uset
charactenstics with very high levels of multiple resistance to
cassava mosaic disease (CMD), bacterral blight (CBB)
anthracnose (CAD), and green mite (CGM) have been developed
Forty one of these genotypes were virus tested and certified, and a
total ot 344 genotvpes are now available at IITA tfor international
distribution Of these materials, IITA distributed 21 040 1n vitro
plantlets to 9 collaborating countries In addition, the production
and delivery was completed ot 18 090 certified cassava in vitro



Molecular and Cellular

Biotechnology for Crop
Improvement

plantlets to the Angolx Seed of Freedom Project through World
Vision International

|, Sourcing seeds from broad based germplasm 1t IITA Ibadan
the EARRNET/ESARC regional germplasm program in Serere,
Uganda distributed a total of 1 222 promising clones to the national
programs of Rwandn (593 clones), Kenya (555 clones), and Uganda
(74 clones) for further evaluation under local conditions

=8, Collaborative work with the International Livestock Research
Institute for smallholder crop livestock farming svstems showed
large vantions 1 root and foliage vields and nutritive value

B, Early-bulking varieties continue to be identified from IITA
germplasm In Nigeria, genotvpes adapted to drv-season cropping in
the inland valley ecosystem could give average vields of 25 tonnes/ha
and dry-matter percentage of 36% 1n a 6 month period

¥ Nineteen participants were trained on rapid multiplication of
cassava and sweetpotato in Rwanda, 1n an etfort to resuscitate
research and development of these commodities

Goal

To advance the efficacy of genetic improvement and germplasm
dissermination beyond the norms associated with the apphcation of
conventional breeding and diagnoshc techmques  The project makes new
molecular and cellular fools and products available to collaborating
scientists working on ITA’s mandated crops

Highlights

R Roots 1nd plantlets were obtained trom 3-week and 7-week-old
immature seeds, respectively, in D alata

“H Transgenic cowpea lines were produced with constructs
containing Gus reporter genes, Bacillus thuringiensis genes coding for
the Cry TAb and Cry TAc msectcidal crystal endotoxin The
transgenics are being characterized and evaluated tor insect
resistance

% Putative genomic and cDNA fragments corresponding to lectuns,
thionin phenvlalanine ammonia lyase (PAL), and chalcone synthase
(CHS) genes associated with pest resistance have been 1solated trom
Atrican vam bean, wild cowper and/or cultivated cowpea Most of
the fragments correspond to the predicted size

B Aftimity chromatographic procedures have been used to purihsy
lectins trom African yam bean and V vexillata

%, S1x mapping populations from controlled hvbridizations berw een
selected yam genotvpes of D rotundata and D alata were developed
tor use 1n developing linkage maps The parental lines used tor
generating the mapping populations were selected tor their
contrasting phenoty pic expressions tor virus and nematode resistance i D
rotundata and for anthracnose n D alata

R, Recombinant inbred (RI) lines developed for the genome
mapping of cowpea 1re now available Some DNA markers have
been generated and placed on the map which presently spans 665 cM
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indicating an average map distance ot 72 cM  Additioni] DNA
marhers are being generated tor placement on the map

®, Some markers assouiated with quanuitative trut loer (QTL) 1
cowpea such as davs to tlowering 100 seed weight and days to
pod maturity were identified, among others

¥ _Candidate microsatellite markers for parthenocarps earless,
and regulited suchering 1n plantain hase been 1dentified and will be
tested turther

¥ IITA, in collaboration with John Innes Centre and

Horticulture Research Institute (UK), developed reliable detection
systems for Dioscorea alata badnavitus, tacilicating sate movement
of improved D alata germplasm

¥ Immunocapture teverse transcriptase polymerase chain
reaction (IC RT PCR) avery sensitive protocol, was developed to
detect yam mosaic potyvitus

% Scottish Crops Research Institute (Dundee UK) donated to
ITTA six hvbridoma cell lines raised against cassava mosaic
gemimviruses Ascetic and culture fluids were produced at ITTA
and distributed to 10 laboratories in Africa, thereby enhancing the
capability of national programs to diagnose geminiviruses in
cassava

Goal

To improve the conservation and utiization of glanr biodiversity to
promote sustainable food production m sub Seharan Afnca

Highlights

¥ Field collections were made ot 330 local casstva accessions
trom Togo, 97 local yam cultivars trom Cote d Ivoire, and 11 wild
yam and 25 wild Vigna spp trom Nigeria A total of 331 accessions
ot vam and 44 accessions of cassava was transferred from the field
genebank to m vitro cultures A large numbet ot indigenous vam
cultivars (557) was collected in Benin Republic A total of 388
seedlots of herbaceous legumes were 1dentified and cataloged, by
combining former ILRI and IITA collections, 171 seedlots were
distributed for experiments in IITA/ILRI (42) and to NARS (74)
and NGOs (55)

9, User-friendlv database management svstems for over 37,000
germplasm accessions of cowpea, wild Vigna spp , Bambara groundnut,
sovbean, 11ce, yams, and cassava were developed

Genetic dwversity and heterotic groups in Gunea vams (D rotundata and
D cayenensis) and their wild relatve D prachensilis were assessed, using
amplified fragment length poly morphisms (AFLPs) Molecular markers
were used for the tirst time to charactenize landrace collections of
plantains

W Manv improved breeding Lines (431) and Atricin landraces (561) ot
cassava are being evaluated and charactenized for agrobotanical traits, and
resistance to cassava mosaic disease (ACMD), cassava bacteral blight

(CBB), and cassnva anthracnose disease (CAD)



Improving the

Dissemination of ITA
ResearchResults

B, From a studv of combining abilitv of Musa hybrids, 18
promising diploid and 6 triploid banana hybrids were 1dentified
with large bunch size, large number of hands and fruits, big fruit
size, improved ratooning, earliness, and resistance to black sigatoka
A promising diploid hybrid with resistance to nematodes was
dentified

B Maize varieties were extracted trom TZL COMP4 and TZE
COMP3 and wete higher yielding than varieties extracted from
previous cycles of selection Two reciprocal populations formed for
the mid altitudes were screened for resistance to maize streak virus
Exserobilum turcicum and ear rot

% Four maize lines from TZPB-SR prol C1 had over 90% prolific

(2 eared) plants as well as high yield and disease resistance 1n the
torest zone of Nigeria Across the forest zone and savanna sites, the
best line had an average yield of 6 5 t/ha, with 70% prolific plants
S; and S4 testcrosses from two white maize populations (IWD and
IWF) and their STR versions produced over 50% higher vield than
the commercial hybrid Oba Super 1

2, Some nbred lines were idenufied (e g, 1102 1309) with levels of
resistance to S hermonthica comparable to ot better than that of inbred
1368 Hybrids generated trom these lines were high yielding and resistant
to abiotuc stresses

%, Some 25 30 S; families derved from early-maturing maize
populations (DR W Pool and DR-Y Pool) with drought tolerance
and resistance to maize streak virus were selected for
recombination

Goal

To strengthen the effectiveness of NARS in the generation and utihization
of apf)ropnate research results  Major achvities are human resource
development, pr?fecr development and momtonan technology transfer
among NARS, i fic awareness
generafion

Highlights

= Group traming courses were held both at IITA and 1n several

ormation dissemination, and pu,

countries on matters such as rapid muluplication of cassava and
sweetpotato, banana and plantaim research biometric applications
so1l and plant analysis

¥, IITA played a lead role 1n intercenter collaboration on tramning

A meeting involving NARS and TARCs was held at IITA in
November 1997 The intercenter training group 1s now called the
TARCs and NARS Tramning Group (INTG)

%, The Technology Testing & Transter Unit initiated research
support 11 various countiies 1 biological control of Striga
hermonthica mango mealybug, and water hyacinth

% As for tramning materials, ten IITA Research Guides (IRGs)
were produced during 1997 Fifteen IRGs were distributed to 125
addresses 1n several countries  Collaboration on the production of

training materials took place between IITA and Ghana Cote
d Ivoire, Zambia, CIMMYT, and ICRISAT
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% _Information was generated ind disseminated for research
purposes and for public awareness generation There has been a
substantial increase mn the volume ot publications available in
French

¥, The Library continued to provide assistance to a wide range
ot scientists and students

%, Public awareness 1s an important 1spect of the corporate
activities of IITA  ITTA s reseach results and their impact have
been presented 1n various for1  Intormation has been routinely
disseminated through news releases, weekly articles in
newspapers, CGIAR publications, international and local radio
¥, EARRNET, SARRNET, and WECAMAN the EU OFAR,
TT&TU, and the GTZ-supported Seed Project continued to
provide a strong link between ITTA and NARS in technology
transter

% IITA NARS nteraction was further strengthened by IITA’s
lead role 1n preparing 1 USAID/OFDA supported strategic plan
to mitigate the ettects of the El Nifio weather disturbances using
c1ssava and sweetpotato, tor countries in East and Southern
Atrica

% IITA and CORAF held 1 meeting to discuss working
relations and the harmonization of research within the West/
Central Afiican subregion It resulted 1n an agreement to
conduct regional research under the umbrella of CORAF, and to
harmonize research networks on maize and on roots and tuber
ctops

Goal

To assist smallholder and mediwm scale farmers to improve their well
being and alleviate poverty through the use of sustamable production
technologies and postharvest systems that increase produciity and
food secunty and mimmize natural resources degradation

Highlights

¥, The 1997 EPHTA work plan which focused on benchmark
area development and pilot studies was endorsed by the Program
Commuttee (PC) at 1ts tirst meeting held at IITA, Ibadan 24 26
Feb 1997

¥ Benchmark area development  All 5 countries hosting the 6
benchmarh areas appointed Benchmark Are1 Coordinators
Several meetings were held in all benchmark areas to sensitize
stikeholders and potential EPHTA partners

% Characterization surveys Survevs have been completed mn
the torest margins benchmark area in Cameroon and in the
northern Guinea savanna and the degraded forest benchmark
areas 1n Nigeria

%, The forest margins benchmark area in Cameroon was
ofticially launched on 26 May 1997 i Yaounde, as was the

degraded torest benchmark area in southeastern Nigeria on 6 Oct
1997 at Owern



Systemw:de Program

onlntegrated Pest
Management

¥, Nommtions have been recerved trom countries for membership of the
7 working groups indicated 1n the program document The working groups
will be tormed and become operational in 1998

&, From 12 t0 16 May 1997 1 worhshop on ecoregional research
methodology was held in Cameroon It was attended by 3 participants from
each of the 6 benchmark areas, including the Benchmark Area Coordinators
and exch of the Pilot Site Coordinators  The workshop was also attended by
a5 man delegation from CIRAD and representatives from ILRI, WARDA,
and [ITA the organizing center

% From 15 to 19 Sep 1997, EPHTA, m collaboration with the Systemwide
Programs for Integrated Pest Management (SP-IPM) and Alternatives to
Slash-and-Burn (ASB) sponsored the Integrated Weed Management
Workshop, which was held in Yaounde, Cameroon It was attended by
participants from EPHTA member countries, representatives from

WARDA, CIRAD, NRI, and IIBC (Britain), and ITTA

Goal

To ensure, by encouraging better communication, coordination,
and the adopton of more effectve g /ﬁprouches that (6 research
on infegrated pest management (IPM) 1s more respons:ve to the
needs of IPM practifioners, ams wider rec%gnmon and thereby
confributes fully to sustaiable agncultural development

Highlights

R Researchers from many natonal programs and several
international centers participating 1n the intercenter project on
whitetlies and geminviruses have begun tield work at numerous
sites 1n Africa and Latin America with close support from specialist
laboratories 1n Europe and Notth America  This technically and
organizationally complex project 1s the first to be launched under the
auspices of the Systemwide Program on IPM  Its successful
establishment, under the leadership of CIAT, will serve as a model
for future project development

B In this firse, diagnostic phase of the project, researchers in the
different regions will use a common set of methodologies to assess
the importance of losses associated with difterent combinations of
crops viruses, and their whitefly vectors The knowledge gained will
provide a sound basis for prioritizing tuture research efforts

% In Alrica, recognizing the urgency of the situation resulting
from 1 highly destructive outbreak of African cassava mosaic disease,
researchers involved in the project are moving rapidly to carry out
analy tical research and implement appropriate counter-measures In
this tegard, the network of collaborators and sound knowledge base
already established bv ESCaPP and IITA s other root crop research
and development eftorts have been an important factor in facilitating
the timely launch of project activities

R A workshop on management of weeds in the farming system,
convened at ITTA’s Humid Forest Station in September, pioneered a
new mode of collaborition between the Institute and various inter
msticutional mitiatives  The workshop cosponsored by the SP IPM,
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EPHTA (both ot which 1re led by ITTA) and ASB (the inter-
center mitiative on Alternatives to Slash-and-Burn led by
ICRAF) was co-convened by IITA and WARDA Weed
scientists from national programs across West and Central Atrica
came together with disciplinary specialists trom the mnvolved
centers and trom various mstitutions 1n Europe to analyze weed
problems encountered in the region, examine options tor tackling
them, and outline plans to catry out the necessary research
Several detailed research proposals are now being prepared within
the tramework of EPHTA, with plans for pilot studies at various
benchmatk sites in the ditferent agroecological zones

¥, Other meetings of intercenter task forces were held, focusing
on specific topics When wailable CGIAR information 1s brought
together 1nto an authoritative document during 1998 1t will
provide a more reliable basis for researching and implementing
sustamnable pest management solutions
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Completed af lITA in 1997
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Degree Country Drvision University Sponsor(s)  Name MF  Research topic
Network
Crop Improvement
PiD  Nigera (D Unnesity of Tbadan, IITA, Selt Danel I M Storage of seeds and pollen grans of vams
Nigeria (Dioscorea spp ) tor germplasm Lonservation

and enhancement n «rop improvement

PiD  Nigem (D Unwversity of Tbadan Selt Ahkpaobi SO M Response of cassava  (Mamihot esculenta
Nigera Crantz) clones to temperature regumes
D Sera (D Npala Unrversity A Lahu T M M Comparatrve studies on yield physiology and
Leone Sierra Leone %uahty aspects of cassava (Mamhot esculenta
rantz) grown i the lowland and upland
PhD  Ngera D Unnersity of Jos Selt Abmku SE M Genetics of ressstnce to Ascochyia blight
Nigera disease of cowpea
PhD  Nigera D Unwersity of Jos Selt Yilwa, V F Genetucs of plant type and branching habit 1
Nigeria cowpea
PhD  CameroonCID  Obatemi Awolowo Selt Hankou, B B M Micropropagation and diosgenmn production
Unnvensity, Ile Ite of Dioscorea dumetoriim
Nigera
PhD  Nigera D Unnersity of Ibadan Ttalan grant ~ Thea | M Imvestigating the transformability of
Nigetia wowpea by particle bombardment
MSe  Belgum (D Ratholeke e De Beule Hilde F Evaluation of the damage by nematodes to
Unnersitert Lewven the size of the root system of plants at

flowermg stage

MSc  Uganda (D Makerere University ITAFSARC  Bubenya C M Utllization of cassava i a rural economy
Uganda wath specific reference to processing and
marketing of cassava based products

MS%  Benn (D Ahmadu Bello Unsersiy  TITAFF Adjadi O F Genetic varability n cowpea, Vigna
Zana, Nigeria ungiarculata Walp under various crop
management Systems
MS  Nigerm D Uniersits of Thadan Selt Egest NgonC M Taxonomy of the Atrican wald Vignz gene
Nigem pool Vigna luteols Bentham and 'V 1gna
marma Mernll
MS  Ngema D Unwerstty of Tbadan Selt Ombolon & F Control of bactersal contammations m vam
Nigera cultures use ot anubiotics
Plant Health Management
PiD  Uganda PHMD  Unnersity of Reading R Tusheremeirwe M Assessment of banana pathogens m Uganda
h W with emphasis on tactors fas oring
development of black sigatoka
PhD  Nigera PHMD  Unnersity of Reading Ira Olaunwo,R. M Incidence of Stenocarpella macrospors on
Uk maize and evaluauon of porential
management strategles
PhD  FEnwea PHMD  Georg August BMZ Fessehae A M Development of diagnostic methods for
Unnersies cassava bactenial blight
Gottingen Germany
PiD  Gamba PHMD  Unnersity of Reading IBC/DFPV Sidi S M Synergistc effect of the tungus Metarhrzium
Uk /ﬁuoﬂde with pyrethroid and msect growth
regulator nsecticides for the control of
grasshoppers and locusts
PhD  Germam PHMD  Humboldt Unversity BMZTITA Loreh,C M Prostephanus fungal antagomsts Honduras
Betlin, Germany and Benin
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Degree Country Diviston University Sponsor(s) Name M/F Research topic
Network
MSc  Senegal PHMD  Unnersity of Ghana, ITA/FF Diop k. F  The biology of menes Ceramsus (Walher)
Legon {Hym Ghana Eulophidac), a parasitod of
the bean flower thrips Megalurothnps gosteds
Trybom (Thys, Thripidae)
MSc  Nigera PHMD  Unwersity of Ibadan Selt Odu B M Charactenization of a vam potyvirus 1n
Nigeria Dioscorea alata
M CameroonPHMD Unwversity of Nigetia A Abang, M M M Charauterization ot populations of
Nsukka Colletotrichum gloeosporioudes (Penz )
from yam based cropping svstems n
Nigeria
MS  Ugnda PHMD  Makerere Unnetsin R Abera A M F Tuming of attack bv the banana weevll and
Uganda damage distribution 1 the host plant
Resource and Crop Management
PiD  Ngera ROMD  Unversity of Nigeria GTZ/Selt Asawalam O D M The role of earthworms in sustaning soil
Nsukka fertiity and crop production under subhumid
and humid tropial condions
PiD  Ngera ROMD  Unnersity of Ibadan TITA/Selt Omi, N F  Movement and persistence of imazapyr in
Nigera soils of the moist savanna zone m relation to
vontrol of Impewata cylmdrica (speargtass)
PhD  CameroonRCMD  Unwersity of Georgia, ITA Elad R.L F  The mplat valuation of resources within the
A Atnican agniculturl household
PiD  Nigera ROMD  Unwersiy of A Ndubust A M Economic analsts of crop hvestouk
Hohenhem integration amoné the agropastoralists
Germany m the northern Guinea savanna of Nigeria
PiD  Ghana ROMD  Unversity o A Gana, B K F  Evaluatng the effects of land use changes on
Saskatchewan, soil quality m northeastern Ghana
Saskatoon, Canada
PAD  Ngera ROMD  Unwersity of Ibadan, Selt Modupe VO M Soybeans phosphorus requirements and
Nigena ]faroduutlon etficiency m the humid run
orest region of Nigeria using smulation
modelling
PhD  Ngena ROMD  Federal Unnersity of Self Asumugha GN M Efticiency in the marketng svstem tor gimger
Technology Owern fa root ctop) compared to cassava i Nigera
Nigera
PiD  Nigera ROMD  Katholieke KUL/SOM Ibewro B E M Nirogen avaabiliy m relation to SOM
Unisersitert Leuven dvnamics under Muouna and Lablab cover
cropping compared to Imperata systems
PhD  Nigera ROMD  Federal Unnersity of Selt Epebinu Cotie F F Evaluation of the soul surface change ot
Technology, charactersstics n the humid tropical zone of
Akure, Nigeria Nigetia
PhD  Ngera ROMD  Unwersity of Ibadan Self Awoyen T T M Gender role and productrvty differential
Nigeria in Lasswva busimess
MSc  Belgum ROMD  Katholeke BNMSProject  Delaure S M Using soil mformation for the
Unnersiteit Leuven characterization and selection of research
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Core costs by operating segment, 1997 and 1996

Training 2 0% 2 0% Information Services

International Cooperation 11 3% 13 9% Resource & Crop
Research Support 4 6% Management

23 1% Plant Health

Crop Improvement 15 3% Management

5 7% Adminisiration

Depreciation 12 0%
1997 10 1% General Operations

Training 2 9% 3 0% Information Services
Interational Cooperation 2 6%

0,
Research Support 5 2% 12 9% Resource & Crop

Management

___ 18 2% Plant Health

Crop Improvement 18 4% Management

D tion 14 0% Z_ 96% Administration
epreciation b

S 13 2% General Operations

1996
Core (unrestricted and restricted) with complementary funding, 1993-1997 Unrestrcted Restrcted
20 20 20 20
1993 1994 1995 1996
15 15 15 15 15
10 10 10 10 10 "
5 ! 5 5 5 s 5
0 - 0 G 0 : 0 : 0
Totalinmilions  $34 1 $316 $318 $312 $202
Research expenditure by CGIAR program, 1997 and 1996
20 4% 1997 1996 19 7%
Strengthening Germplasm Strengthening
NARS 26 1% Enhancement 26 2% NARS
& Breeding
38% 4 2%
Improving Improving
Policies Policies
31% 37%
Saving Saving
Biodiversity Prod 5 Biodiversity
roduction Systems
17 0% o Development& ; N 175%
29 6% p 287%
Protecting the Management Protecting the
Environment Environment

Note The core budget s used to fund those research related activities essential in meeting the CGIAR objectives for developing countries
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Statement of Financial

Position
at 31 December
Expressed in US$ thousands

Statement of Activity
at 31 December
Expressed in US$ thousands

1996
ASSETS
Current assets
Cash and cash equivalents 19,292
Accounts receivable
Donors 3,488
Others 804
Inventories 1,444
Prepaidexpenses 685
Other assets 178
Total current assets 25,891
Fixed assets
Property plant and equipment 71,489
Less accumulated depreciation (39,926)
Total fixed assets—net 31,563
Total assets 57.454
LIABILITIES AND FUND BALANCES
Current liabilities
Accounts payable and other liabilittes 4,089
Accrued salaries and benefits 5,338
Payments in advance—donors 7,304
Total current habilities 16,731
Net assets
Capital invested in fixed assets 31563
Capital fund 3,722
Operating fund 5438
Total net assets 40,723
Total habilities and net assets 57,454
1996
REVENUE
Grants 31,180
Investmentincome 1,004
Total revenue 32,184
EXPENSES
Research programs 20,801
Conferences and traning 2639
Information services 793
General administration 2529
General operations 3,477
Depreciation 3.714
Total expenses 33,953
Excess of expenses over revenue 1,769




Statement of Cash Flow
at 31 December
Expressed in US$ thousands

1996
Cash flows from operating activities
Excess of expenses over revenue (1.769)
Adjustments to reconcile net cash
Provided by operating activities
Depreciation 3714
Gain on disposal of assets 474
Decrease (Increase) In assets
Accounts receivable—donors (555)
Accounts recelvable-others 331
Inventones 51 16
Prepaid expenses 442
Other assets (47
Increase (Decrease) in habilities
Accounts payable and other liabiliies (236)
Accrued salanes and benefits 498
Payments in advance—donors (386)
Total adjustments 3.235
Net cash provided by operating activities 1466
Cash flow used In investment activities
Acquisttion of fixed assets (2.914)
Net increase (decrease) in cash and cash equivalents (1.448)
Cash and cash equivalents End of year 19 202
Beginning of year 20.740
Increase (Decrease) In the year 1,448)
1997 1996
Core Complementary Core Complementary
Donors Funding FIGEGE  Funding Funding
Austna 401 84 150 1501
Belgium 1,166 - i 253 297
BMZ Germany 1,412 86 1776 93
Canada 847 - 911
Commission of the European Communities 766 202 130
Common Fund for Commodities §1
Denmark 1,370 1668 37
Food and Agriculture Organization - 2
Ford Foundation - 83
France 227 310 334
Gatsby Charitable Foundation 106
International Centre for Research in Agroforestry 97
International Development Research Cenire 251
International Fund for Agnicultural Development 136 110
International Institute of Biological Control 505
Italy 300
Japan 4281
Kotea Republic of 50
Netherlands 1171
Nigera 6
Norway 665
QOverseas Development Administration (UK) 65
Rockefeller Foundation 349 o4
Sasakawa Afnca Association 128
Sweden 313
Switzerland 558 577
Thailand
United Kingdom 723
United Nations Development Programme 128 985
United States Agency for International Development 3326 3025
United States Depariment of Agniculiure
University of Hohenheim 114
World Bank 3800 90
Multiple/Other Donors 302 161
Closed Projects 17
TOTAL 22,378 8.802

Donors
Expressed in US$
thousands

Note

The National Fertilizer
Company of Nigena
(NAFCON) provides
fertilizer from time to
time as their stock
allows
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M Pubhcuhons by TA staff

Contributions by IITA staff to scientific literature that became available during 1997

including journal articles, book chapters, papers in monographs or conference proceedings,
training matenials, published abstracts andresearch notesor disease reports Also included
are (1) publications based on work done by lITA staff prior to their joining lITA especially
where the work reported is of interest to lITA (2) publications by staff who have left IITA

which are based on work done while they were at the Institute

Journal Articles

Ahiabu, RK A, KE Danso, GYP Klu, P Bieler, and W Msikita 1997
In vitro cassava research capability at the Biotechnology and Nuclear Agricultural Institute
(BNARI)—Ghana Potentials and constraints African Journal of Root and Tuber Crops 2
209-212

Akano, AQ, GI Atir,, SYC Ng,and R Asiedu 1997
Effect of African cassava mosaic disease on growth and yield components of virus tested
cassava genotypes derived from mernstem culture in early and late planting periods in three
agroecologies of Nigetia African Journal of Root and Tuber Crops 2 44-48

Asadu, CLA,J Diels, and B Vanlauwe 1997
A comparison of the contributions of clay silt and organic matter to the effective CEC of
solls of sub Saharan Africa Soill Science 162 785-794

Asanzi, MC, N A Bosque Perez, and L R Nault 1995 (publ in 1997)
Movement of Cicadulina storeyr [Homoptera Cicadellidae) in maize fields and its behavior in
relation to maize growth stage Insect Science and its Appiication 16 39-44

Beare, MH, M Vikram Reddy, G Tian, and S C Srivastava 1997
Agricultural intensification soil biodiversity and agroecosystem function in the tropics the
role of decomposer biota Applied Soil Ecology 6 87-108

Berner, DK, FO lkie, and JM Green 1997
ALS inhibiting herbicide seed treatments control Siriga hermonthica in ALS modified corn
(Zea mays) Weed Technology 11 704-707

Borgemeister, C, WG Meikle, C Adda, P Degbey, and RH Markham 1997
Seasonal and meteorological factors influencing the annual flight cycle of Prostephanus
truncatus (Coleoptera Bostrichidae) and its predator Teretriosoma nigrescens (Coleoptera
Histeridae) in Benin Bulletin of Entomological Research 87 239-246

Bridge, PD, C Prior, J Sagbohan, CJ Lomer, M Carey, and A Buddie 1997
Molecular characterisation of 1solates of Metarhizium from locusts and grasshoppers
Biodiversity and Conservation 6 177-189

Buresh, RJ,and G Tian 1997
Soll mprovement in sub Saharan Afnica Agroforestry Systems 38 51-76

Cardwell, KF,and T Wehrly 1997
A nonparametric significance test for combating crop disease Biometrics 53 207-218

Cardwell, K, F Schuithess, R Ndemah, and Z Ngoko 1997
A systems approach 1o assess crop health and maize yield losses due to pests and diseases
in Cameroon Agriculture Ecosystems and Environment 65 33-47

Cardwell, KF, J Kling, and C Bock 1997
Comparison of field inoculation methods for screening maize against downy mildew
(Peronosclerospora sorghi) Plant Breeding 116 221-226



Carsky, RJ, R Abaidoo, K Dashiell, and N Sanginga 1997
Effect of soybean on subsequent maize grain yield in the Guinea savanna zone of West
Africa African Crop Science Journal 5 31-38

Chabi Olaye, A, F Schulthess, T G Shanower, and N A Bosque Perez 1997
Factors influencing the developmental rates and reproductive potentials of T busseolae
(Gahan) (Hymn Scelionidae) an egg parasitoid of S calamistis Hampson {Lep Noctuidae)
Biological Control 8 15-21

Chukwumah, Y, SY C Ng, and M Bokanga 1997
Genotypic and tissue differences in biosynthetic activity for inamarin production in cassava
African Journal of Root and Tuber Crops 2 73-76

Craenen, K, and R Ortiz 1997
Effect of the bs1 gene in plantain-banana hybrids on response to black sigatoka Theoretical
and Applied Genetics 95 497-505

Dansi, A, J Zoundjihekpon, HD Mignouna, and FM Quin 1997
Collecte des ignames cultivees du complexe Dioscorea cayenensis—rotundata au Benin
Plant Genetic Resources Newsletter 112 81-85

Defoer, T, A Kamara, and H De Groote 1997
Gender and variety selection Farmers assessment of local corn vaneties in southern Mal
African Crop Science Journal 5 65-76

Dixon, AG O, and EN Nukenine 1997
Statistical analysis of cassava yield trials with the additive main effects and multiplicative
interaction (AMMI) model African Journal of Root and Tuber Crops 3 46-50

Douro Kpindou, O K, P A Shah, J Langewald, CJ Lomer, H van der Pau, A Sidibe, and
C O Daffe 1997
Essais sur | utilisation d un biopesticide (Metarhizium flavoviride) pour le controle des
sauteriaux au Mali de 1992 a 1994 Journal of Applied Entomology 121 285-291

Fargues, J , M S Goettel, N Smits, A Ouedraogo, C Vidal, LA Lacey, CJ Lomer, and M
Rougier 1996
Variability in susceptibility to simulated sunhight of conidia among isolates of
entomopathogenic hyphomycetes Mycopathologia 135 171-181

Fargues, J , A Ouedraogo, M S Goettel, and CJ Lomer 1997
Effect of temperature humidity and inoculation method on susceptibility of Schistocerca
gregana to Metarhizium flavoviride Biocontrol Science and Technology 7 345-356

Ferns, RSB, R Orhiz, U Chukwu, Y O Akalumhe, § Akele, A Ubi, and D Vuylsteke
1997
The introduction and market potential of exotic black sigatoka resistant cooking banana
cultivars in West Africa Quarterly Journal of International Agriculture 36 141-152

Gold, CS, and M| Bagabe 1997
Banana weevil Cosmopolites sordidus Germar (Coleoptera Curculionidae) infestation of
cooking and beer bananas in adjacent stands in Uganda African Entomologist 5 103-108

Haillemichael, Y , F Schulthess, J W Smith Jr, and W A Overholt 1997
Suitability of West African gramineous stemborers for the development of Cotesia species
(Hymenoptera Brachonidae) Insect Science and its Application 17 89-95

Hall, AE, BB Singh, and J D Ehlers 1997
Cowpea breeding Plant Breeding Reviews 15 215-274

Hayashi, Y , and RJ Carsky 1997
Effect of use of savanna tree ieaves as mulch matenals on germination and growth of
selected annual crop seedlings Japanese Journal of Tropical Agriculture 41 14-21

Inaizumi, H 1997
Determinants of the factors of the expansion of improved cassava processing technologies in
West African countries Journal of Agricultural Development Studies (Japan) 8 40-51

Inaizumi, H 1997
Importance of cassava production in Africa and application of COSCA database Journal of
Rural Community Studies (Japan) 85 93-99 (in Japanese)

Kadiata, B D, K Mulongoy, and N O Isinmah 1997
Influence of pruning frequency of Albizia lebbeck Glinicidia seprum and Leucaena
leucocephala on nodulation and potential nitrogen fixation Biology and Fertility of Soils 24
255-260
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M Publications by IITA staff
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Kang, BT, FK Salako, | 0 Akobundu, J L Pleysier, and JN Chianu 1997
Amelioration of a degraded Oxic Paleustalf by ieguminous and natural fallows Soil Use and
Management 13 130-136

Kim, S K 1996
Honzontal resistance core to a research breakthrough to combat Striga in Africa Integrated
Pest Management Reviews 1 229-249

Kim, S K, and VO Adetimirin 1997
Responses of tolerant and susceptible maize varneties to timing and rate of nitrogen under
Strniga hermonthica infestation Agronomy Journal 89 38-44

Kmm, SK,and VO Adetimirin 1997
Singa hermonthica seed inoculum rate effects on maize hybrd tolerance and susceptibility
expression Crop Science 37 1066-1071

Kim, SK, VO Adetimirin, and AY Akintunde 1997
Nitrogen effects on Striga hermonthica infestation grain yield and agronomic traits of tolerant
and susceptible maize hybrids Crop Science 37 711-716

Kim, SK,STO Lagoke, and C The 1997
Observations on field infection by witchweed (Striga species) on maize in West and Central
Africa International Journal of Pest Management 43 113-121

Kolawole, G O, and BT Kang 1997
Effect of seed size and phosphorus fertilization on growth of selected legumes
Communications in Soil Science and Plant Analysis 28 1223-1235

Kooyman, C, and | Godonou 1997

Infection of Schistocerca gregaria (Orthoptera Acnididae) hoppers by Metarhizium flavovinde
(Deuteromycotina Hyphomycetes) conidia in an oll formulation applied under desert
conditions Bulletin of Entomological Research 87 105-107

Kooyman, C, R P Bateman, J Langewald, CJ Lomer, Z Ouambama, and M B Thomas
1997
Operational scale application of entomopathogenic fungi for control of Sahelian grasshoppers
Proceedings of the Royal Society B 264 541-546

Langewald, J, C Kooyman, O K Douro Kpindou, CJ Lomer, A Dahmoud, and H
Mohamed 1997
Field treatment of desert locust (Schistocerca gregaria Forskal) hoppers in the field in
Maurrtania with an oil formulation of the entomopathogenic fungus Metarhizium flavovinde
Biocontrol Science and Technology 7 603-611

Langewald, J, MB Thomas, CJ Lomer, and O K Douro Kpindou 1997
Use of Metarhizium flavoviride for control of Zonocerus variegatus A model relating mortality
in caged field samples with disease development in the field Entomologia Experimentalis et
Applicata 82 18

Lomer, CdJ, C Prior, and C Kooyman 1997
Development of Metartizium spp for the control of locusts and grasshoppers Memorrs of the
Entomological Society of Canada 171 265-286

Lomer, CJ, MB Thomas, I Godonou, P A Shah, O K Douro Kpindou, and J Langewald
1997
Control of grasshoppers particularly Hieroglyphus daganensis n northern Benin using
Metarhizium flavoviride Memoirs of the Entomological Society of Canada 171 301-311

Manyong, VM, and B Oyewole 1997
Spatial patterns of biological constramts to cassava and yam production in West and Central
Africa Implications for technology development and transfer Afnican Journal of Root and
Tuber Crops 3 15-21

Mba, REC, and A G O Dixon 1997
Hentability esttimates for ACMD resistance for some newly developed cassava clones in
Nigena African Journal of Root and Tuber Crops 2 56-58



Meikle, WG, AP Gutierrez, and HR Herren 1996
Decision making by smallholder farmers in an ol palm based economy in southern Benin
West Africa Tropical Agriculture (Trinidad) 73 217-225

Mignouna, HD, and A G O Dixon 1997
Genetic relationships among cassava clones with varying levels of resistance to African
mosaic disease using RAPD markers African Journal of Root and Tuber Crops 2 28-32

Mignouna, HD , F Camara, and S Kourouma 1997
Collecting germplasm of wild and cuttivated yam (Dioscorea spp ) In Guinea Plant Genetic
Resources Newsletter 109 15-16

Mobambo, KN, C Pasberg Gauhl, F Gauhl, and K Zuofa 1997
Host response to black sigatoka in Musa germplasm of different ages under natural inoculation
conditions Crop Protection 16 359-363

Moore, D, J Langewald, and F Obognon 1997
Effects of rehydration on the conidial viabiiity of Metartuzium flavovinde mycopesticide
formulations Biocontrol Science and Technology 7 87-94

Msikita, W, J S Yaninek, M Ahounou, H Baimey, and R Fagbemissi 1997
A system fo screen and select for resistance to Fusarium solani African Journal of Root and
Tuber Crops 2 59-61

Muller, R, C Pasberg Gauhl, F Gauhl, J Ramser, and G Kahl 1997
Oligonucleotide fingerprinting detects genetic variability at different levels in Nigenan
Mycosphaerella fiiensis Journal of Phytopathology 145 25-30

Ng,SYC,and|J Ekanayake 1997
Responses of cassava to polyethylene glycol mediated osmotic stress in vitro African Journal
of Root and Tuber Crops 2 228-231

Ng,SYC,and NQ Ng 1997
Cassava In vitro germplasm management at the International Institute of Tropical Agriculture
Afnican Journal of Root and Tuber Crops 2 232-234

Oduor, G1,J S Yaninek, GJ de Moraes, and LP S van der Geest 1997
The effect of pathogen dosage on the pathogenicity of Neozygites floridana (Zygomycetes
Entomophthorales) to Mononychellus tanajoa (Acan Tetranychidae) Journal of Invertebrate
Pathology 70 127-130

Oduor, G1, MW Sabelis, R Lingeman, G J de Moraes,and J S Yaninek 1997
Modelling fungal (Neozygites cf floridana) in local populations of cassava green mites
(Mononychellus tanajoa) Experimental and Applied Acarology 21 485-506

Ogbe, FO, G Thottappilly, and FM Quin 1997
Implementation in Africa of serological diagnostic test for cassava mosaic geminiviruses
Afncan Journal of Root and Tuber Crops 2 33-36

Ortiz, R 1997
Genetic and phenotypic correlations in plantain—banana euploid hybrids Plant Breeding
116 487-491

Ottiz, R 1997
Morphological vanation in Musa germplasm Genetic Resources and Crop Evolution
44 393-404

Ortiz, R 1997
Occurrence and inhentance of 2n pollen in Musa Annals of Botany 79 449-453

Ortiz, R 1997
Secondary polyploids heterosis and evolutionary crop breeding for further improvement of the
plantain and banana genome Theoretical and Applied Genetics 94 1113-1120

Ortiz, R, and JH Crouch 1997
The efficiency of natural and artificial pollinators in plantain (Musa spp AAB group)
hybridisation and seed production Annals of Botany 80 693-695

Ortiz, R, and H Langie 1997
Path analysis and deotypes for plantain breeding Agronomy Journal 89 988-994

Ortiz, R, and D Vuyisteke 1997
Improved polyploid Musa germplasm developed through ploidy manipulations African Crop
Science Journal 5 107-117

Ortiz, R, P D Austin,and D Vuylsteke 1997
IITA High Rainfall Station Twenty years of research for sustainable agriculture in the West
Afncan humid forest HortScience 32 969-972
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Ortiz, R, D Vuylsteke, RS B Ferris, J U Okoro, A N Guessan, 0 B Hemeng, D K Yeboah,
K Afreh Nuamah, EKS Ahiekpor, E Foure, BA Adelaja, M Ayodele, OB Arene,
FEO Ikiediugwu, AN Agbor, AN Nwogu, E Okoro, G Kayode, | K Ipinmoye, S
Akele, and A Lawrence 1997
Developing new plantain varieties for Africa Plant Varieties and Seeds 10 39-57

Ortiz, R, K Craenen, and D Vuylsteke 1997
Plordy manipulations and genetic markers as tools for analysis of quantitative trart variation in
progeny derived from triploid plantains Hereditas 126 255-259

Osup, J O, B E Okol, and R Ortiz 1997
Histochemical localization of calcium oxalate crystals in frurts of plantain and banana cultivars
Fruts 52 5-10

Osuji d 0, G Harrison, JH Crouch, and J S Heslop Harrnison 1997
Identification of the genomic constitution of Musa L lines (bananas plantains and hybnds)
using molecular cytogenetics Annals of Botany 89 787-793

Osuji, J O, BE Okoli, D Vuylsteke, and R Ortiz 1997
Multivanate pattern of quantitative trait vanation in triploid banana and piantan cultivars
Scientia Horticulturae 71 197-202

Paustian, K, O Andren, HH Janzen, R Lal, P Smith, G Tian, H Tiessen, M Van
Noordwik, and P L Woomer 1997
Agricultural solls as a sink to mitigate CO, emissions Soil Use and Management 13 230-244

Pellegrineschi, A 1997
In vitro plant regeneration via organogenesis of cowpea [Vigna unguiculata (L ) Walp | Plant
Cell Reports 17 89-95

Pellegrineschi, A, C A Fatokun, G Thottappilly, and A A Adepoju 1997
Cowpea embryo rescue 1 Influence of culture media composition on plant recovery from
1solated iImmature embryos Plant Cell Reports 17 133-138

Peters, M, S A Tarawal, and J Alkamper 1997
Dry season growth performance of tropical pasture legumes in subhumid Nigeria Tropical
Grasslands 31 201-231

Risast, EL, G Tian, E E Opuwaribo, and BT Kang 1997
Effect of root size on root nutrient concentrations of four woody trees and maize Forest Farm
and Community Tree Research Report2 13-17

Sanginga, N, K Dashiell, J A Okogun, and G Thottappilly 1997
Nitrogen fixation and N contribution by promiscuous nodulating soybeans in the southern
Guinea savanna of Nigeria Plant and Soill 195 257-266

Scholz, D, C Borgemeister, WG Meikle, RH Markham, and H M Poehling 1997
Infestation of maize by Prostephanus truncatus intiated by male produced pheromone
Entomologia Expenmentalis et Applicata 83 53-61

Schulthess, F, N A Bosque Perez, A Chabi Olaye, S Gounou, R Ndemah, and G
Goergen 1997
Exchanging natural enemies species of lepidopterous cereal stemborers between African
regions Insect Science and its Application 17 97-108

Schulthess, F, P Neuenschwander, and S Gounou 1997
Multi trophic interactions in cassava Manihot esculenta cropping systems in the subhumid
tropics of West Africa Agriculture Ecosystems and Environment 66 211-222

Setamou, M, KF Cardwell, F Schulthess, and K Hell 1997
Aspergillus flavus infection and aflatoxin contamination of preharvest maize in the Republic of
Benin Plant Disease 81 1323-1327

Shoyinka, S A, G Thottappilly, GG Adebayo, and F O Anno Nyako 1997
Survey on cowpea virus incidence and distribution in Nigenia International Journal of Pest
Management 43 127-132



Smith, JW, A Naazie, A Larbi, K Agyemang, and S A Tarawali 1997
Integrated crop-livestock systems in sub Saharan Africa an option or imperative? Outlook on
Agriculture 26 237-246

Staubli Dreyer B, J Baumgartner, P Neuenschwander, and S Dorn 1997
The functional responses of two Hyperasprs notata strains to their prey the cassava mealybug
Phenacoccus manihoti Bulletin de la Societe Entomologique Suisse 70 21-28

Staubli Dreyer, B, P Neuenschwander, J Baumgartner, and S Dorn 1997
Trophic influences on survival development and reproduction of Hyperaspis notata (Col
Coccinellidae) Journal of Applied Entomology 121 249-256

Stonehouse, J M, C Gbongboui, A de Groot, CJ Lomer, S Ly, 1 Maiga, and Tijani 1997
Grasshopper control in the Sahel Farmer perceptions and participation Crop Protection 16
733-741

Thomas, M B, J Langewald, and SN Wood 1996
Evaluating the effects of a biopesticide on populations of the vanegated grasshopper
Zonocerus vanegatus Journal of Applied Ecology 33 1509-1516

Thomas, MB, SN Wood, J Langewald, and CJ Lomer 1997
Persistence of biopesticides and consequences for biological control of grasshoppers and
locusts Pesticide Science 49 47-55

Thomas, M B, S Blanford, and CJ Lomer 1997
Reduction of feeding by the varegated grasshopper Zonocerus variegatus following infection
by the fungal pathogen Metarhizium flavoviride Biocontrol Science and Technology 7 327—
334

Thottappilly, G, and HW Rossel 1997
Identification and characterization of viruses infecting bambara groundnut ( Vigna subterranea)
in Nigeria International Journal of Pest Management 43 177-185

Tian, G, and L Brussaard 1997
Mulching effect of plant residues of chemically conirasting compositions on soll organic matter
content and cation exchange capacity Communications in Soil Science and Plant Analysis 28
1603-1611

Tian, G, BT Kang, and L Brussaard 1997
Effect of mulch quality on earthworm activity and nutrient supply in the humid tropics Soil
Biology and Biochenustry 29 369-373

Tonukarn, NJ, G Thottappilly, NQ Ng, and HD Mignouna 1997
Genetic polymorphism of cassava (Mamhot esculenta Crantz) germplasm within the Republic
of Benin detected with RAPD markers African Journal of Crop Science 5 219-228

Umoren, UE, O O Tewe, M Bokanga, and L EN Jackai 1997
Protein quality of raw and autoclaved cowpeas Comparison between some insect resistant
and susceptible varieties Plant Foods for Human Nuintion 50 301-315

Vanlauwe, B, N Sanginga, and R Merckx 1997
Decomposition of four Leucaena and Senna prunings In alley cropping systems under
subhumid tropical conditions The process and 1ts modifiers Soil Biology and Biochemustry 29
131-137

Vuylisteke, D, R Ortiz, RSB Fernis, and J H Crouch 1997
Plantain improvement Plant Breeding Reviews 14 267-320

Book Chapters/Conference Papers

Abera, A CS Gold, and S Kyamanywa 1997
Banana weevil oviposition and damage in Uganda Pages 1199-1205 in Vol 3 Proceedings
African Crop Science Conference 13-17 Jan 1997 Pretoria South Africa edited by E
Adipala J S Tenywa and M W Ogenga Latigo African Crop Science Society Kampala
Uganda

Adejuyigbe, CO, G Tian, GO Adeoye, and BT Kang 1997
impact of land use practices on soll microarthropod populations Pages 499-505 in
Proceedings 3rd African Soll Science Society Conference 19-26 Aug 1995 lbadan Nigeria
OAU/STRC Lagos Nigena

Asiedu, R, NM Wanyera, SYC Ng, and NQ Ng 1997
Yams Pages 57-66 in Biodiversity in trust Conservation and use of plant genetic resources in
CGIAR Centres edited by D Fuccillo L Sears and P Stapleton Cambridge University Press
Cambndge UK
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Badejo, MA, G Tian, and L Brussaard 1996
Response of cryptostigmatid mites (Oribatida) to plant residues of different chemical
compositions In a maize cropping system Pages 595-597 in Proceedings Acarology 1X
Vol 1 edited by R Mitchell DJ Hom G R Needham and W C Welbourn The Ohio
Biological Survey Columbus OH USA

Bigirwa, G, E Adipala, P Esele, and KF Cardwell 1997
Disease progress of Peronosclerospora sorghi on some Ugandan maize genotypes Pages
229-232 in Maize productivity gains through research and technology dissemination edited by
JK Ransom AFE Palmer BT Zambezi ZO Mduruma S R Waddington KV Pixley and
D C Jeweli Proceedings 5th Eastern and Southern Africa Regional Maize Conference 3-7
Jun 1996 Arusha Tanzama CIMMYT Addis Ababa Ethiopia

Blade, SF,SVR Shetty, T Terao, and BB Singh 1997
Recent developments in cowpea cropping systems research Pages 114-128 in Advances in
cowpea research edited by BB Singh D R Mohan Raj KE Dashell and L E N Jackai
Copublication of the international Institute of Tropical Agriculture (IITA} and Japan International
Research Center for Agricultural Sciences (JIRCAS) IITA Ibadan Nigeria

Blomme, G, and R Orhiz 1997
Preliminary evaluation of vanability in Musa root system development Pages 51-52 in Biology
of root formation and development edited by A Altman and Y Waisel Plenum Publishing
Corporation New York USA

Bonterbale, M, C Guevara, AG O Dixon, NQ Ng,R Asiedu,and SY C Ng 1997
Cassava Pages 1-20 in Biodiversity in trust Conservation and use of plant genetic resources
in CGIAR Centres edited by D Fuccillo L Sears and P Stapleton Cambridge University
Press Cambridge UK

Bosque Perez, NA,J G Khng, and S1 Odubiyi 1997
Recent advances in the development of sources of resistance to pink stalk borer and African
sugarcane borer Pages 234-240 i Insect resistant maize Recent advances and utilization
edited by J A Mihm Proceedings 2nd International Symposium on Insect Resistant Maize 27
Nov to 2 Dec 1994 E| Batan Mexico International Wheat and Maize Improvement Center
(CIMMYT) Mexico DF Mexico

Bottenberg, H, M Tamo, D Arodokoun, LEN Jackai, BB Singh, and O Youm 1997
Population dynamics and migration of cowpea pests in northern Nigeria Implications for
integrated pest management Pages 271-284 in Advances i cowpea research ecited by B B
Singh DR Mohan Ra) KE Dashiell and L EN Jackar Copublication of the International
Institute of Tropical Agniculture (IITA) and Japan International Research Center for Agricultural
Sciences (JIRCAS) IITA Ibadan Nigeria

Chikoye, D, F Ekeleme, and | O Akobundu 1997
Weed composition and population dynamics in intensified smallholder farms in West Africa
Pages 161-166 mn The 1997 Brighton Crop Protection Conference—Weeds Proceedings of an
International Conference 17-20 Nov 1997 Bnighton UK British Crop Protection Councit
Farnham Surrey UK

Dashiell, K, and C Fatokun 1997
Soyabean Pages 181-190 in Biodiversity In trust Conservation and use of plant genetic
resources in CGIAR Centres edited by D Fuccillo L Sears and P Stapleton Cambridge
University Press Cambridge UK

De Groote, H 1997
Women s income versus family income as a determinant for food security an example from
southern Mal Pages 12-22 in Issues In agricultural competitiveness Markets and policies
Proceedings 22nd Conference of Agricultural Economists Harare Zimbabwe 22-29 Aug
1994 edited by R Rose C Tanner and M Bellamy International Association of Agricultural
Economists Dartmouth Aldershot UK



De Groote, H, and N Coulibaly 1997
Acces aux ressources productives selon genre et generation Pages 253-264 in Institutions
and technologies for rural development in West Africa Proceedings International Symposium
16-22 Feb 1996 Cotonou Benin edited by T Bierschenk Y Le Meur and M von Oppen
Margraf Verlag Welkersheim Germany

Emechebe, AM, and D A Florim 1997
Shoot and pod diseases of cowpea induced by fungl and baciena Pages 176-192 in
Advances In cowpea research edited by BB Singh D R Mohan Ray KE Dashiell and
L EN Jackar Copublication of the International Institute of Tropical Agriculture (IITA) and
Japan International Research Center for Agricultural Sciences (JIRCAS) IITA ibadan Nigena

Emechebe, AM, and BB Singh 1997
Technology options and research challenges to increase cowpea production under Striga and
drought stress in semi and Africa Pages 207-217 in Technology options for sustainable
agncultural production in sub Saharan Africa edited by T Bezuneh A M Emechebe J
Sedgo and M Ouedraogo OAU/STRC—SAFGRAD Ouagadougou Burkina Faso

Fatokun, CA, ND Young, and GO Myers 1997
Molecular markers and genome mapping in cowpea Pages 352-360 in Advances in cowpea
research edied by BB Singh DR Mohan Raj KE Dashiell and L EN Jacka
Copublication of the International Institute of Tropical Agriculture (HITA) and Japan International
Research Center for Agricultural Sciences (JIRCAS) IITA Ibadan Nigenia

Fatokun, C A, P Perrino, and NQ Ng 1997
Wide crossing in Afncan Vigna species Pages 50-57 1n Advances in cowpea research edited
by BB Singh DR Mohan Raj KE Dashiell and L EN Jackar Copublication of the
International Institute of Tropical Agriculture (IITA) and Japan International Research Center
for Agricultural Sciences (JIRCAS) IITA Ibadan Nigena

Ferns, RSB, JB A Whyte, B Khizzah, and J Legg 1997
Opportunities for commercializing cassava in East and Southern Afnca Pages 1427-1433 in
Vol 3 Proceedings African Crop Science Conference 13-17 Jan 1997 Pretoria South
Africa edited by E Adipala J S Tenywa and MW Ogenga Latigo African Crop Science
Society Kampala Uganda

Fery, RL,and BB Singh 1997
Cowpea genetics A review of the recent literature Pages 13~29 i Advances in cowpea
research edited by BB Singh DR Mohan Ray KE Dashiell and LE N Jackai
Copublication of the International Institute of Tropical Agriculture (IITA) and Japan International
Research Center for Agncultural Sciences (JIRCAS) IITA Ibadan Nigeria

Florini, D A 1997
Nematodes and other sallborne pathogens of cowpea Pages 193-206 in Advances in cowpea
research edited by BB Singh DR Mohan Ra; K E Dashiell and L EN Jackal
Copublication of the International Institute of Tropical Agnculture (IITA) and Japan International
Research Center for Agricultural Sciences (JIRCAS) IITA Ibadan Nigenia

Gold, CS, SH Okech, EB Karamura, and R Ssendege 1997
Banana weevil population densities and related damage 1n Ntungamo and Mbarara districts
Uganda Pages 1207-1219 n Vol 3 Proceedings African Crop Science Conference 13-17
Jan 1997 Pretonia South Africa edted by E Adipala J S Tenywa and MW Ogenga Latigo
Afncan Crop Science Society Kampala Uganda

Gold, CS, A Kiggundu, and AM Abera 1997
Farmer banana cultivar selection criteria in Uganda Pages 139-158 in Vol 3 Proceedings
Afnican Crop Science Conference 13-17 Jan 1997 Pretoria South Africa edited by E
Adipala J S Tenywa and MW Ogenga Latigo African Crop Science Soclety Kampala
Uganda

Gol, AE, F Begemann, and NQ Ng 1997
Characterzation and evaluation of lITA s bambara groundnut collection Pages 101-108 in
Bambara groundnut Vigna subterranea (L ) Verdc edited by J Heller F Begemann and J
Mushonga Promoting the conservation and use of underutilized and neglected crops 9
Proceedings of the Workshop on Conservation and Improvement of Bambara Groundnui
(Vigna subterranea (L ) Verdc ) 14-16 Nov 1995 Harare Zmbabwe Institute of Plant
Genetics and Crop Plant Research Gatersleben Germany/Department of Research &
Specialist Services Harare Zimbabwe/International Plant Genetic Resources Institute Rome
ltaly
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Hampton, R O, G Thottappilly, and HW Rossel 1997
Viral diseases of cowpea and their control by resistance conferring genes Pages 159-175 in
Advances in cowpea research edited by BB Singh DR Mohan Ray KE Dashell andLE N
Jackal Copublication of the International Institute of Tropical Agriculture (IITA) and Japan
International Research Center for Agricultural Sciences (JIRCAS) IITA Ibadan Nigena

Hauser, S, B Vanlauwe, D O Asawalam, and L Norgrove 1997
Role of earthworms in traditional and improved low input agricultural systems in West Africa
Pages 113-136 in Soll ecology in sustainable agricultural systems edited by L Brussaard and R
Ferrera Cerrato CRC Press/Lewis Publishers Boca Raton/New York USA

Horry,J P,R Ortiz, E Arnaud, JH Crouch, RS B Ferris, DR Jones, N Mateo, C Picq, and
D Vuylsteke 1997
Banana and plantain Pages 67-81 i Biodiversity in trust Conservation and use of plant genetic
resources In CGIAR Centres edited by D Fuccillo L Sears and P Stapleton Cambridge
University Press Cambrnidge UK

Inaizumi, H, and O Brodie Mends 1997
Determinants of adoption of improved cassava processing technologies in West African countries
Pages 376-381 in Journal of Rural Economics (Special Issue} Proceedings Annual Conference of
the Agricultural Economics Society of Japan 1997 Tokyo Japan

Inaizumi, H, A Enete, O Brodie Mends, and E Oyetun)i 1997
Determinants of mechanized cassava processing technology adoption in West Africa Pages 51—
62 m Ecosystem and sustainable development edited by JL Uso C A Brebbia andH Power
Computational Mechanics Publications Southampton UK

Jackai, LEN, and CB Adalla 1997
Pest management practices in cowpea A review Pages 240 258 i Advances In cowpea research
editedby BB Singh DR Mohan Raj KE Dashiell and L EN Jackar Copublication of the
International Institute of Tropical Agriculture (IITA) and Japan International Research Center for
Agricultural Sciences (JIRCAS) IITA lbadan Nigena

Jackson, M T, G C Loresto, S Appa Rao, M Jones, EP Guimaraes, and NQ Ng 1997
Rice Pages 273-291 inBiodiversity in trust Conservation and use of piant genetic resources in
CGIAR Centres edited by D Fuccillo L Sears and P Stapleton Cambridge University Press
Cambridge UK

Jeon, YW, and L Halos Kim 1997
Improving postharvest technology development in Africa Pages 133-141 in Women agricultural
intensification and household food securty edited by S A Breth Proceedings Workshop 25-28
Jun 1996 University of Cape Coast Ghana Sasakawa Africa Association Mexico City Mexico

Kamara, AY, S C Jutzi, | O Akobundu, and D Chikoye 1997
The effect of mulch from three multipurpose trees on weed composition and biomass in maize
Pages 653-654 n The 1997 Brighton Crop Protection Conference—Weeds Proceedings of an
International Conference 17-20 Nov 1997 Brnighton UK British Crop Protection Council
Farnham Surrey UK

Khizzah, BW,JB A Whyte, J Legg, S Ferns, and H Ojulong 1997
Cassava germplasm enhancement for food security and industnal utihzation in East and Southern
Afnca Pages 1289-1295 mn Vol 3 Proceedings Afncan Crop Science Conference 13-17 Jan
1997 Pretoria South Africa edited by E Adipala J S Tenywa and M W Ogenga Latigo African
Crop Science Society Kampala Uganda

Lagoke, STO,JY Shebayan, | Magani, P Olorunju, © O Olufajo, KA Elemo, | Uvah,AA
Adeotr, PS Chindo, | Kureh, S Jatau, AM Emechebe, WB Ndahi, SK Kim, G Weber,
B B Singh, C Odion, and A Avan 1997
Striga problem and development of appropniate control strategies in various crops in Nigeria
Pages 89-100 in Integrated management of Siriga for the African farmers editedby ST O
Lagoke | E van der Straten and S S Mboob Proceedings 3rd General Workshop of the Pan
African Striga Control Network (PASCON) 18-20 Oct 1993 Harare Zimbabwe FAQ Accra
Ghana



Lattanzio, V, A Cardinali, V Linsalata, P Perrino, and N Q Ng 1997
Flavonoid HPLC fingerprints of wild Vigna species Pages 66-74 mn Advances in cowpea
research edited by BB Singh DR Mohan Raj KE Dashiell and L EN Jackai
Copublication of the International Institute of Tropical Agriculture (IITA) and Japan
International Research Center for Agricultural Sciences (JIRCAS) IITA Ibadan Nigena

Manyong, VM, and B Oyewole 1997
Geographic definition of nsk area for maize production in West Africa A socio economic
perspective Pages 130-134 in Maize productivity gains through research and technology
dissemination edited by J K Ransom AFE Palmer BT Zambezi Z0O Mduruma SR
Waddington KV Pixiey and D C Jewell Proceedings 5th Eastern and Southem Africa
Regional Maize Conference 3-7 Jun 1996 Arusha Tanzania CIMMYT Addis Ababa
Ethiopia

Minde1J,JM Ter, VW Saka, K Rockman, and IR M Benesi 1997
Accelerated multiplication and distribution of cassava and sweetpotato planting material
in Malaw Pages 162-167 in Alternative strategies for smallholder seed supply
Proceedings of an International Conference on Options for Strengthening National and
Regional Seed Systems in Africa and West Asia 10-14 Mar 1997 Harare Zimbabwe
edited by D D Rohrbach Z Bishaw and AJ G van Gastel International Crops
Research Institute for the Semi And Tropics Patancheru 502 324 Andhra Pradesh
India

Modder, WW D 1997
Attraction and diurnal behaviour of the African pest grasshopper Zonocerus variegatus
(L) atoviposition sites Pages 283-292 in New strategies in locust control edited by S
Krall R Peveling and D Ba Diallo Birkhauser Verlag Basel Switzerland

Monti, LM, L L Murdock, and G Thottappilly 1997
Opportunities for biotechnology in cowpea Pages 341-351 in Advances in cowpea
research editedby BB Singh DR Mohan Ra) KE Dashiell and LE N Jackai
Copublication of the International Institute of Tropical Agriculture (1ITA) and Japan
International Research Center for Agricultural Sciences (JIRCAS) IITA ibadan Nigena

Mortimore, MJ, B B Singh, F Harris, and S F Blade 1997
Cowpea In traditional cropping systems Pages 99-113 in Advances In cowpea research
edited by BB Singh DR Mohan Ra) KE Dashiell and LE N Jackat Copublication of
the International Institute of Tropical Agriculiure (IITA) and Japan International Research
Center for Agricultural Sciences (JIRCAS) IITA Ibadan Nigena

Msikita, W, R M Skirvin, and SY Chen 1997
Micropropagation of Brassica oleracea (Cole crops) Pages 30-47 in Biotechnology in
agriculture and forestry Vol 39 High tech and micropropagation V editedby Y P S
Baja Springer Verlag Berlin Germany

Muhr, L, S A Tarawali, M Peters, R Schultze Kraft, and D Berner 1997
Multiple uses of tropical forage legumes for sustainable farming in the moist savannas of
Africa Pages 19 55-19 56 in Proceedings XVIII International Grassland Congress 8-19
Jun 1997 Winnipeg and Saskatoon Canada International Grassland Congress Calgary
Alberta Canada

Ng, NQ,and BB Singh 1997
Cowpea Pages 82-99 in Biodiversity in trust Conservation and use of plant genetic
resources in CGIAR Centres edited by D Fuccillo L Sears and P Stapleton
Cambridge University Press Cambridge UK

Ng SYC,and NQ Ng 1997
Germplasm conservation in food yams (Dioscorea spp ) Constraints application and
future prospects Pages 257-286 in Conservation of plant genetic resources in vitro Vol
1 General aspects edited by M K Razdan and E C Cocking Science Publishers
Enfield NH USA

Oikeh, S0, J G Kling, WJ Horst, and VO Chude 1997
Yield and N use efficiency of five tropical maize genotypes under different N levels in the
moist savanna of Nigena Pages 163—167 in Maize productivity gains through research
and technology dissemination edited by J K Ransom AF E Palmer BT Zambezt ZO
Mduruma S R Waddington KV Pixley and D C Jewell Proceedings 5th Eastern and
Southern Africa Reglonal Maize Conference 3-7 Jun 1996 Arusha Tanzamia CIMMYT
Addis Ababa Ethiopia
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Okech, SHO, A Karugaba, CS Gold, A Nyakuni, H Ssali, and EB Karamura 1997
Influence of soll conservation bunds compost manure coffee and bean intercropping on
weevil incidence banana vigour and bunch weight in Bagambaa sub county a hilly
environment in Mbarara southwestern Uganda Pages 1221-1228 in Vol 3 Proceedings
Aincan Crop Science Conference 13-17 Jan 1997 Pretoria South Africa edited by E
Adipala J S Tenywa and MW Ogenga Latigo African Crop Science Society Kampala
Uganda

Padulosi, S, and NQ Ng 1997
Ongin taxonomy and morphology of Vigna unguiculata (L ) Walp Pages 1-12 in
Advances in cowpea research edited by BB Singh D R Mohan Ra) K E Dashiell and
LEN Jackar Copublication of the International Institute of Tropical Agnculture (IITA) and
Japan International Research Center for Agricultural Sciences (JIRCAS) IITA Ibadan
Nigena

Peters, M, S A Tarawali, R Schultze Kraft, and A Musa 1997
Legume—iegume complementarity for sustainable pasture development in the tropics
Pages 22 123-22 124 in Proceedings XVIII Intemnational Grassland Congress 8-19 Jun
1997 Winnipeg and Saskatoon Canada International Grassland Congress Calgary
Alberta Canada

Singh, BB, and S F Blade 1997
Potential of dry season cowpea in West Africa Pages 227-233 in Technology options for
sustainable agnicultural production in sub Saharan Africa edited by T Bezuneh A M
Emechebe J Sedgo and M Quedraogo OAU/STRC—SAFGRAD Ouagadougou
Burkina Faso

Singh, BB, and AM Emechebe 1997
Advances in research on cowpea Siriga and Alecira Pages 215-224 in Advances in
cowpea research edited by BB Singh DR Mohan Raj KE Dashiell andLEN
Jackar Copublication of the International Institute of Tropical Agriculture (IITA) and Japan
International Research Center for Agncultural Sciences (JIRCAS) IITA Ibadan Nigena

Singh, BB, and S A Tarawal 1997
Cowpea An integral component of sustainable mixed crop/livestock farming systems in
West Africa and strategies to improve 1ts productivity Pages 79-100 n Crop residues in
sustainable mixed crop-livestock farming systems edited by C Renard CAB
International Wallingford Oxon UK n association with the International Crops Research
Institute for the Semi And Tropics (ICRISAT) and the International Livestock Research
Institute (ILRI)

Singh, BB, I D K Atokple, and AM Emechebe 1997
Controlling Striga and Alectra on cowpea by host plant resistance Pages 32-35 in
Integrated management of Striga for the Afnican farmers edited by ST O Lagoke | E
van der Straten and S S Mboob Proceedings 3rd General Workshop of the Pan African
Striga Control Network (PASCON) 18-20 Oct 1993 Harare Zmbabwe FAQO Accra
Ghana

Singh, BB, OL Chamblhss, and B Sharma 1997
Recent advances In cowpea breeding Pages 30—49 m Advances in cowpea research
edited by BB Singh DR Mohan Ra) KE Dashiell and L EN Jackai Copublication of
the International Institute of Tropical Agriculture (IITA) and Japan International Research
Center for Agricultural Sciences (JIRCAS) IITA Ibadan Nigeria

Singh, BN, AT Maj, NQ Ng, C Paul, C Williams, and M N Ukwungwu 1997
Utilization of Oryza glaberrima genetic resources for lowiand rice improvement Pages
177-187 in Interspecific hybridization Progress and prospects edited by M P Jones M
Dingkuhn D E Johnson and S O Fagade WARDA/ADRAO Bouake Cote d Ivoire



Smith, J, G Weber, VM Manyong, and M A B Fakorede 1997
Fostering sustainable increases in maize productivity iIn Nigenia Pages 107-124 in Africa s
emerging maize revolution edited by D Byerlee and C K Eicher Lynne Rienner Publishers
Boulder CO USA

Sonnante, G, AR Piergiovanni, N Q Ng, and P Perrino 1997
Isozyme markers and taxonomic relationships among Vigna species Pages 58-65 in
Advances In cowpea research edited by BB Singh D R Mohan Ra) KE Dashiell and
L EN Jackar Copublication of the International Institute of Tropical Agriculture (IITA) and
Japan International Research Center for Agricultural Sciences (JIRCAS) IITA Ibadan
Nigeria

Tamo, M, H Bottenberg, D Arodokoun, and R Adeoli 1997
The feasibility of classical biological control of two major cowpea insect pests Pages 259—
270 in Advances In cowpea research edited by BB Singh DR Mohan Raj KE Dashiell
and L E N Jackar Copublication of the International Institute of Tropical Agriculture (IITA)
and Japan International Research Center for Agricultural Sciences (JIRCAS) ITA Ibadan
Nigena

Tarawah, S A, BB Singh, M Peters, and S F Blade 1997
Cowpea haulms as fodder Pages 313-325 in Advances In cowpea research edited by B B
Singh DR Mohan Raj KE Dashiell andL EN Jackar Copublication of the International
Institute of Tropical Agriculture (IITA} and Japan International Research Center for
Agricultural Sciences (JIRCAS) ITA Ibadan Nigeria

Tarawall, S A, BB Singh, S Fernandez Rivera, M Peters, J W Smith, R Schultze Kraft,
and HA Ajeigbe 1997
Optimizing the contribution of cowpea to food and fodder production in crop-livestock
systems in West Africa Pages 19 53-19 54 in Proceedings XVIII International Grassland
Congress 8-19 Jun 1997 Winnipeg and Saskatoon Canada International Grassland
Congress Calgary Alperta Canada

Terao, T, | Watanabe, R Matsunaga, S Hakoyama, and B B Singh 1997
Agro physiological constraints in intercropped cowpea An analysis Pages 129-140 in
Advances In cowpea research edited by BB Singh D R Mohan Raj KE Dashiell and
L EN Jackar Copublication of the International Institute of Tropical Agriculture (IITA) and
Japan International Research Center for Agricultural Sciences (JIRCAS) IITA Ibadan
Nigera

Tian, G, M A Badejo, and C O Adejuyighe 1997
Soll faunal activity as an important component of soll fertility through influencing plant
decomposition Pages 579-590 in Proceedings 3rd Afnican Soll Science Society
Conference 19-26 Aug 1995 Ibadan Nigena OAU/STRC Lagos Nigena

Tian, G, L Brussaard, BT Kang,and MdJ Swift 1997
Soll fauna mediated decomposition of plant residues under constrained environmental and
residue quality conditions Pages 125-134 i1 Driven by nature Plant htter quality and
decomposition edited by G Cadisch and K E Giller CAB International Wallingford
Oxon UK

Vanlauwe, B, J Diels, N Sanginga, and R Merckx 1997
Residue quality and decomposition An unsteady relationship? Pages 157—166 in Driven by
nature Plant itter quality and decomposition edited by G Cadisch and K E Giller CAB
International Wallingford Oxon UK

Watanabe 1, S Hakoyama, T Terao, and BB Singh 1997
Evaluation methods for drought tolerance of cowpea Pages 141-146 in Advances in cowpea
research edited by BB Singh D R Mohan Ray KE Dashiell and LE N Jackal
Copublication of the International Institute of Tropical Agriculture (IITA} and Japan
International Research Center for Agricultural Sciences (JIRCAS) IITA Ibadan Nigena

Training Matenals

Berner, DK, M D Winslow, AE Awad, KF Cardwell, D R Mohan Raj, and $ K Kim
(editors) 1997
Siniga research methods A manual (2nd edition) International Institute of Tropical
Agriculture Ibadan Nigena 82 pp
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Buckland, L , and J Haleegoah 1996
Gender analysis in agricultural production |ITA Research Guide 58 Training Program, IITA,
lbadan Nigena 24 pp

Ekanayake, | J, DS O Osiru,and MCM Porto 1997
Agronomy of cassava |ITA Research Guide 60 Training Program lITA Ibadan Nigeria 30

pp

Ekanayake, | J, DS O Osiru,and MCM Porto 1997
Morphology of cassava IITA Research Guide 61 Training Program [ITA Ibadan Nigeria
30 pp

Ferns, RS B 1997
Improving storage life of plantain and banana HITA Research Guide 62 Training Program
IITA Ibadan Nigena 22 pp

Swennen, R, and R Ortiz 1997
Morphology and growth of plantain and banana IITA Research Guide 66 Training Program
IITA Ibadan Nigena 32 pp

Thottappilly, G, and HW Rossel 1996
Virus diseases of cowpea in Africa IITA Research Guide 53 Traming Program [ITA
Ibadan Nigeria 28 pp

Abstracts

Afouda, L, and K Wydra 1997
Pathological characterization of root and stem rot pathogens of cassava and evaluation of
antagonists for their biological control DPG Working Group Plant Protection in the Tropics
and Subtropics Berlin July 1997 Phytomedizin 27(4) 43-44

Akano, AO,SYC Ng, AGO Dixon,and G Thottappilly 1997
Application of embryo culture in establishing African cassava mosaic disease resistant gene
mapping population Page 61 in Book of abstracts 11th Symposium of the International
Society for Tropical Root Crops (ISTRC) 19-24 Oct 1997 Trinidad and Tobago

Akano, AO,R Asiedu,and SYC Ng 1997
Effect of African cassava mosaic disease on the yield of cassava derived from cuttings from
tissue culture plants in two agroecological zones of Nigeria African Journal of Root and
Tuber Crops 2 48

Anegbeh, PO, T Simons, B Duguma, | Dawson, H Jaenicke, and P D Austin 1997
Household prospects for fruit production from Irvingia gabonensss (Aubry Lecomte ex
O Rorke) Baill Pages 24-25 in Abstracts 15th Annual Conference Horticultural Society of
Nigeria (HORTSON) 8-11 Apr 1997 National Horticultural Research Institute (NIHORT)
Ibadan Nigeria

Dahal, G, J d’A Hughes, G Thottappilly, and B E L Lockhart 1997
Effect of temperature on symptom expression and detection of banana streak badnavirus in
plantain and bananas Phytopathology 87 S 22

Dahal, G, J d A Hughes, F Gauhl, C Pasberg Gauhl, G Thottappilly, A Tenkouano, D
Vuylsteke, and B E L Lockhart 1997
Evaluation of micropropagated plantain and banana hybnds for banana streak badnavirus
incidence in Nigenia. Phytopathology 87 S 22

Dahal, G, C Pasberg Gauhl, F Gauhi, G Thottappilly, and J d’A Hughes 1997 Intraplant
variation In symptom expression and distribution of banana streak badnavirus in naturally
infected plantain and banana (Musa spp ) Phytopathology 87 S 22

Dochez, C, P Speyer, D De Waele, and R Ortiz 1997
Host plant response to nematodes in Musa landraces and hybrids Pages 21-22 n
Abstracts 13th Symposium of the Nematological Society of Southern Afnica 9-13 Mar
1997 San Lamber Kwazulu Natal Republic of South Africa



Fessehaie, A, K Wydra, and K Rudolph 1997
Detection of Xanthomonas campestns pv manihotis specific proteins by electrophoresis
and immunoblotting for development of monospecific polyclonal antbodies DPG
Working Group Plant Protection in the Tropics and Subtropics Berlin July 1997
Phytomedizin 27(4) 45

Fessehaie, A, K Wydra, and K Rudolph 1997
Immuno elektrophoretische Untersuchungen mit Proteinen von Xanthomonas
campestris pv manthotis fur die Herstellung hochspezifischer Antikorper Phytomedizin
27(1) 54

Hughes, Jd’A, LN Dongo, and SY C Ng 1997
Diagnosis of yam viruses Page 55 i Book of abstracts 11th Symposium of the
International Society for Tropical Root Crops (ISTRC) 19-24 Oct 1997 Trinidad and
Tobago

Hughes, JdA,LN Dongo, and G| Atin 1997
Viruses infecting cultivated yams (Dioscorea alataand D rotundata) in Nigenia
Phytopathology 87 S 45

Jackal, LEN, G Thottappilly, and T1 Ofuya 1997
Variable demography in the Nigena population of Callosobruchus maculatus Fab on
cowpea Vigna unguicuiata (L ) Walp and another food legume Sphenostylis
sternocarpa Harms Pages 97-98 in Joint Congress of the Entomological Society of
Southern Africa (11th Congress) and the African Association of Insect Scientists (12th
Congress) 30 Jun—4 Jul 1997 Stellenbosch South Africa

Kling, J G, D K Berner, and O A Ibikunle 1997
Sources of resistance to Striga in tropical maize and teosinte Page 71 in Agronomy
Abstracts American Society of Agronomy Madison Wl USA

Ng,SYC,and SH Mantell 1997
Influence of carbon source on In wvitro fuberization and growth of white yam (Droscorea
rotundata Pair) Page 26 1n Book of abstracts 11th Symposium of the International
Society for Tropicai Root Crops (ISTRC) 19-24 Oct 1997 Trinidad and Tobago

Ortiz, R, and D Vuylsteke 1997
Improved polyploid Musa germplasm developed by IITA through ploidy manipulations
Page 99 in Abstracts First All Africa Crop Science Congress 13-17 Jan 1997
University of Pretonia Pretoria Republic of South Africa

Singh, BB 1997
Performance of cowpea breeding lines developed from pedigree selection under sole
and intercrop In different cropping systems Page 67 m Agronomy Abstracts American
Society of Agronomy Madison WI USA

Singh, BB, R Tabo, S C Gupta, and H Ajeigbe 1997
Increasing productivity of sorghum-cowpea and millet-cowpea intercrops through
improved vanieties Page 41 in Agronomy Abstracts American Society of Agronomy
Madison WI USA

Thottappilly, G, G Dahal, G Harper, R Hull, and B EL Lockhart 1997
Banana streak badnavirus Development of diagnostics by ELISA and PCR
Phytopathology 87 S 97

Wydra, K, A Fanou, R Sikirou, | Adamou, V Zinsou, and A Avocan 1997
Expression of field resistance and tolerance in cassava and cowpea to cassava
bactenal blight and cowpea bactenal blight respectively DPG Working Group ‘Plant
Protection in the Tropics and Subtropics Berlin July 1997 Phytomedizin 27(4) 45-46

Other Reports/ Miscellaneous

Crouch, JH, HK Crouch, R Ortiz, and RL Jarret 1997
Microsatellites for molecular breeding of Musa InfoMusa 6(1) 5-6

Czerwenka Wenkstetten, IM, D K Berner, and A Schilder 1997
First report and pathogenicity of Myrothecium rondum Curvulana eragrostidis and C
lunata on seeds of Striga hermonthica in Nigena Plant Disease 81 832

Dixon, AG O 1997
Cassava mosaic disease In sub Saharan Africa potential of African landraces as
sources of resistance International Society for Tropical Root Crops (ISTRC) Newsletter
24 5-6
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Dixon, AGO 1997
Promoting broader diversity in crops African farmers winning the fight against cassava
disease Geneflow 1997 (IPGRI) 19
Gauhl, F, C Pasberg Gauhl, and J d’A Hughes 1997
First report of banana streak badnavirus in plantain landraces in southern Cameroon
Central Africa Plant Disease 81 1335
IPGRIIITA 1997
Descriptors for yam (Dioscorea spp ) International Institute of Tropical Agriculture
Ibadan Nigeria/International Plant Genetic Resources institute Rome lialy 64 pp
Msikita, W, J S Yanmek, M Ahounou, H Baimey, and R Fagbemissi 1997
First report of Curvulana lunata associated with stem disease of cassava Plant Disease
81 112
Msikita, W, J S Yaninek, M Ahounou, H Baimey, and C O Fagbemissi 1997
First report of Nattrassia mangiferae root and stem rot of cassava in West Africa Plant
Disease 81 1332
Muimba Kankolongo, A, A Chalwe, P Sisupo, and N C Kanga 1997
Distribution prevalence and outlook for control of cassava mosaic disease in Zambia
Roots Newsletter 4(1) 2-7
Ogbe, FO,J Legg, MD Raya, A Muimba Kankolongo, MP Theu, N A Phiri, G
Kartisha, and A Chalwe 1997
Diagnostic survey of African cassava mosaic viruses in Tanzania Malawi and Zambia
Roots Newsletter 4(2) 12-15
Orhiz, R 1997
A delivery system of improved banana and plantain propagules InfoMusa 6(2) 14-15
Schill, P, K Afreh Nuamah, C Gold, F Ulzen Apiah, E Paa Kwesi, S A Peprah, and
J K Twumast 1997
Farmers perception of constraints in plantain production in Ghana Plant Heafth
Management Division Monograph No 5 IITA |badan Nigena 54 pp
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Pierre Dubreul, Chair*
¢/o CIRAD Paris France

Enrico Porceddu, Chair
Professor Dipartimento di Agrobiologia e Agrochimica
Universita Degli Studi Della Tuscia Viterbo Italy

Adamu Ahyu**

Director of Agricultural Sciences and Head of NARP
Federal Mimstry of Agriculture and Natural Resources
Abuja Nigena

Lukas Brader**
Director General 1ITA
Ibadan Nigeria

Limamoulave Cisse

Head Agronomy Division
Institut mondial du phosphate
Casablanca Morocco

Martin Clucas
Martin Clucas & Associates
West Mersea Essex UK

Volker Hoffmann
Professor Universitat Hohenheim
Stuttgart Germany

Jorgen Jakobsen

Head Department of Plant Pathology and Pest Management
Danish Institute ot Plant and So1l Science

Lyngby Denmark

Anastasios Leventis
Leventis Overseas
London UK

Constance McCorkle
Sentor Research Scientist and Consultant
Washigton D C USA

Joseph Mukubi
Drrector General
National Agricultural Research Organmization
Entebbe Uganda

Marv Okelo
Kaboke House
Nairob1 Kenya

Kyoko Saio
Tokyo Metropolitan Food and Technology Research Center
Tokyo Japan

John Stewart*
Dean of Agriculture University of Saskatchewan
Saskatoon Canada

Michel Sedogo

Directeur General Centre national de la recherche
scientifique et technologique

Ouagadougou Burkma Faso

Eric Tollens

Professor Faculty of Agnicultural Sciences
Katholieke Universiteit Leuven

Hervelee Belgium

Mare van Montagu*
Director Laboratorium voor Genetica
Gent Belgium

Permanent Secretarv**

Federal Ministry of Agriculture and Natural Resources
Abyja Nigeria

Vice Chancellor**

By rotation among Nigerian agricultural unrversities

*Left during the year
**Ex officio
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The listings presented here indicate the staff member’s
name designation, and work location (in bold type)
Staff from other CGIAR centers and institutions
working in collaboration wih lITA are also listed

Director General
L. Brader PhD

Office of the Director General
RH Booth PhD deputy director general Ibadan

S A Adetuny PhD special assistant to director general Ibadan*
J Cramer BA executive assistant to the director general tbadan

CF McDonald MSc assistant to the deputy director general
Ibadan

F O Oke records/archival officer Ibadan

Crop Improvement Division
FM Quin PhD agronomist director Ibadan

JN Agba BSc station administrative manager Onne
MB Alt, MBA station administrative manager Kano

Grain Legume Improvement Program
KE Dashiell PhD breeder/geneticist program leader Ibadan
C A Fatokun PhD breeder/geneticist lbadan
BB Singh, PhD breeder/geneticist and officer in charge Kano

Visiting scientist
O Nakayama PhD food technologist Ibadan

Maize Improvement Program

FM Quin, PhD agronomist program leader Ibadan
J G King PhD breedet/geneticist Ibadan

A Menkrr PhD breeder/geneticist Ibadan

Visiting scientists
0S Ajala PhD breeder (WV1) Ibadan*
B Maziya Dixon PhD food technologist ibadan*

Plantain and Banana Improvement Program

D Vuylsteke Ir agronomist/breeder program leader & ESARC
team leader Namulonge

JH Crouch PhD germplasm enhancer/biotechnologist Onne*
M Pillay PhD cytogeneticist Onne

A Tenkouano PhD breeder/geneticist Onne

Postdoctoral fellow
M Tshiunza PhD socioeconomist Onne

Associate experts
G Blomme Ir agronomist Onne
C Dochez Onne*

Leftdurmgtheyear
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Root and Tuber Improvement Program

R Asiedu PhD breeder/gensticist program leader Ibadan
M Bokanga PhD biochermist and food technologist Ibadan
A GO Dixon PhD breeder/geneticist lhadan

| Ekanayake PhD physiologist badan*

SYC Ng MSc tissue culture specialist Ibadan

P Venier PhD yam speciahst (CIRAD) Cotonou

Visiting scientist
O Girardin PhD yam scientist Ibadan

Postdoctoral fellow
N Wanyera PhD breeder/agronomist Ibadan™

Biotechnology Research Unit
G Thottappilly PhD wirologist unit head lbadan
D H Mignouna PhD molecular biologist lbadan

Postdoctoral fellows
J § Machuka PhD biotechnologist Ibadan
A Pellegrineschi PhD, biotechnologist Ibadan

Visiting scientist
0 G Omitogun PhD molecular biologist lhadan*

Genetic Resources Unit
NQ Ng PhD germplasm scientist unit head thadan

Research Farms Unit
P Austin BSc unit head and officer in charge Onne
G O Olayode MSc farm management officer Ibadan*

Plant Health Management Division
P Neuenschwander PhD entomologist director Cotonou

Administration and Support Services
JN Quaye MA chief administrator Cotonou®
J B Akinwumi MSc engineer Cotonou

J B Adjovi chief accountant Cotonou
S Nyampong executive assistant to the director Cotonou
A Ratie mantenance services officer Cotonou

Biological Control Program

CJ Lomer PhD msect pathologist program leader Cotonou
C Borgemeister PhD entomologist Cotonou®

A Cherry PhD entomologist (NRI} Cotonou



H De Groote PhD socioeconomist Cotonou

G Goergen PhD entomologist Cotonou

BD James PhD coordinator ESCaPP project Cotonou
J Langewald PhD entomopathologist Cotonou

P Le Gall PhD entomologist (ORSTOM) Cotonou

RH Markham PhD coordinator systemwide project on IPM
thadan

B Megevand MSc mite rearing speciaist Cotonou*

W Melkle, PhD entomologist Cotonou

K Wydra PhD plant pathologist Cotonou

J S Yaninek PhD acarologist, Cotonou

Postdoctoral fellows
S Dara PhD entomopathologist Cotonou
W Msikita PhD plant pathologist, Cotonou

Visiting scientist
M Toko, PhD entomologist Cotonou

Associate experts
D Muller MSc PG Dip, Cotonou
C Nansen MSc Cotonou

Habitat Management Program

M Tamo PhD insect ecologist program leader Cotonou
KF Cardwell PhD plant pathologist Cotonou/lbadan

K Green PhD, coordinator IITA/GTZ West African plantain
project, Acera

WNO Hammond PhD coordinator PEDUNE Cotonou
P Schill PhD entomologist Accra*

F Schulthess PhD ecologist Cotonou

Visiting scientist
V Adenle PhD plant pathologist lbadan

Host Plant Resistance Program

D Berer PhD parasitic weeds biologist program leader
Ibadan

G Dahal PhD virologist tbadan”

F Gauhl PhD plant pathologist Yaounde*

JdA Hughes PhD wvirologist, tbadan

LEN Jackar PhD entomologist lhadan

C Pasberg Gauhl PhD plant pathologist Yaounde®

Postdoctoral fellows

SK Asante PhD entomologist Kano

O Coulibaly PhD agniculturat economist Yaounde
K Green, PhD plant pathologist ibadan*

dJ Legg PhD wirologist Namulonge

AM Schilder PhD plant pathologist Ibadan

Associate experts

J C Meerman MSc Ibadan

M Zweigert Dipl Ing unit head (GTZ) Cotonou
AA Sy PhD regional coordinator Cotonou

Resource and Crop Management Division
D Baker PhD agncultural economist director Yaounde*
H Gnmme PhD soil chemist director lbadan

Administration and Support Services
S Claassen MSc farm manager and station administrator
Yaounde*

Y Aboubakar station administration supervisor Yaounde

M Atangana MSc administrative officer Yaounde
E Ndindjock MBPA finance officer Yaounde
C Yumga station assistant Yaounde

Moist Savanna Program

R Carsky PhD agronomist program leader Cotonou
J Diels PhD modeler lhadan

S Jagtap PhD crop modeler and GIS specialist [hadan
G Kirchhof PhD soil physicist Ibadan®

O Lyasse Ir agronomic engineer (VVOB) Ibadan
AM Manyong PhD agncultural economist Ibadan

N Sanginga PhD soil microbiologist Ibadan

S Tarawall PhD agronomust (joint with ILRI) 1badan
G Tian PhD soil fertilty specialist thadan

BP Vanlauwe PhD soll microbiologist Ihadan

Postdoctoral fellows
D Chikoye PhD weed scientist ibadan
L S Koutka PhD soil scientist Yaounde

Visiting scientist
H Inarzumi PhD agricultural economist Ihadan

Humid Forest Program

S Weise PhD weed scientist and officer in charge Humid
Forest Station Yaounde

A Adesina PhD agricultural economist and social science
coordinator, Yaounde

S Hauser PhD soil physicist Yaounde

C Nolte PhD soil fertiity specialist Yaounde

J Wendt PhD soil chemist Yaounde

Postdoctoral fellows
O Coulibaly PhD agncultural economist Yaounde*
I Riviere PhD crop ecologist Yaounde*

Visiting scientists

C Diaw PhD anthropologist (Rockefeller/ASB) Yaounde

J Gockowski PhD agricultural economist (Rockefeliet/ASB)
Yaounde

S £ Johnson PhD agroecologist Yaounde

Analytical Services Unit
J Uponit MSc laboratory manager Ibadan

Biometrics Unit
S Nokoe, PhD biometrician unit head lbadan

Postharvest Technology
YW Jeon PhD agricultural engineer unit head lbadan
L S Halos Kim MSc food and agriculiural engineer lbadan

Collaborative Study of Cassava in Africa (COSCA)
F1 Nweke PhD agricultural economist/coordinator lhadan®

Visiting scientist
CLA Asadu PhD soil agronomist [badan

East and Southern Africa Regional Center
ESARC)

DR Vuyisteke Ir agronomist/breeder research team leader
ESARC (CID) Namulonge

8 Fems PhD postharvest technologist ESARC (CID)
Namulonge

C Gold PhD entomologist ESARC (PHMD) Namulonge

Lefedurmgiherem
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SHO Okech PhD regional research fellow Africa Highlands
Namulonge
P Speyer PhD nematologist ESARC (PHMD) Namulonge

Postdoctoral fellows
J Hartman PhD breeder/geneticist Namulonge
J Legg, PhD wirologist Namulonge

Visiting scientist
N Wanyera PhD root crops agronomist Namulonge

Associate expert
E Boonen Ir VVOB Namulonge *

International Cooperation Division
MW Bassey, PhD, mechanical engineer director Ibadan

Information Services

J Reeves JD head information services Ibadan
D R Mohan Raj, PhD head editonal unit Ihadan
R Zachmann PhD head multimedia unit Ibadan

Y Adedigha MA head library & documentation Ibadan
J | Adeyomoye MLS principal librarian Ihadan

O Ajayi BEd audiovisual specialist Thadan

T Babaleye MCA, public affairs manager Ibadan

E O Ezomo MLS, principal libranan Ibadan

B O Oprongbe BSc production manager Ibadan*

Y Olatunbesun BSc, editor Ibadan

TT Owoeye MLS editor Ibadan

A Oyetunde MA editor lhadan

RW Yussuf MA, production manager Ibadan

Training
JL Gulley PhD, program leader Ibadan*
R Zachmann PhD head training matenals Ibadan

A A Adekunle MSc research training specialist lbadan
M Agayr MSc research training specialist lbadan

R Obubo MSc research training specialist Ibadan

C Okafor MBA, administrative manager lbadan

O A Osinubi MSc, research tramning specialist Ibadan

Collaboration and Networks Program

AP Unyo PhD soil scientist, program leader, tbadan

E A Atay, PhD, agncultural economist, coordinator,
ecoregional program, Ibadan

J Fajemisin, PhD, breeder research liaison scientist Bouake
J Suh, PhD entomologist, research liaison scientist Kumasi

Interpretation and Translation Unit

BF Sall, MA, unit head lbadan

CH Dia MA interpreterftranslator Ibadan

0 B Hounvou, MA, interpreter/translator, Ibadan
C Lord MA interpreter/translator, Yaounde*

H Songre, MA interpreter/iranslator Ibadan

Lefidurngtheyear
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Monitoring and Evaluation Unit
OM Ogunyinka MSc coordinator Ibadan

Cooperative Special Projects

East Africa Root Crops Research Network (EARRNET)
JBA Whyte PhD breeder coordinator Namulonge
BW Khizzah PhD agronomist Namulonge

Southern Africa Root Crops Research Network (SARRNET)
J Ten PhD, pathologist coordinator, Lilongwe

M1 Andrade PhD agronomist Maputo

NM Mahungu PhD breeder Dar es Salaam

T Malila, administrative officer, Lilongwe

A Mumba Kankolongo PhD pathologist Mutanda

IN Kasele PhD multiplication expert Marondera

West and Central Africa Collaborative Maize Research
Network (WECAMAN)
B Badu Apraku PhD breeder coordinator Bouake

Resident scientists of IARCs/AROs

HA Mendoza PhD, breeder CIP Ibadan

O Ndoye PhD economist CIFOR Yaounde

M Bernard soil scientist coordinator Hohenheim students
{UNIHO) Cotonou

B Duguma PhD agroforester ICRAF Yaounde

K Agyemang PhD anmimal scientist ILRI Ibadan

A Larbi PhD agronomist ILRI Ihadan

M Peters PhD agronomist ILRI Ibadan*

S Tarawali PhD agronomist ILRI lbadan

JW Smith PhD animal scientist ILR! Ihadan

BN Singh PhD breeder WARDA Ibadan*

CT Wilhams PhD entomologist WARDA/CABI Ibadan*

Corporate Services Division
W Powell BSc director corporate services division Ihadan

Human Resources

O Osotimehin BSc DDA personnel manager Ibadan

J B Adenuga, AMIPN employee services manager lbadan
A Ohanwusi MBA planning/training manager Ibadan

Medical Uit

FOA Apse MD unithead lbadan

|1 Anetor MSc medical laboratory services officer Ibadan
E O Lawam MD physician lbadan

F ODwyer BSc nurse/practitioner Ibadan

Budget and Finance
G Mclntosh CMA chief financial officer Ihadan

B A Adeola, FCIS accountant lbadan

L O Afemikhe MSc senior technical analyst (computer)
fbadan

J E Bolannwa MBA payroll accountant Ibadan

NN Eguzozie BSc financial information systems manager
Ibadan

R Obikudu, MBA materials manager Ibadan

O Oduberu ICAN FIS senior analyst Ibadan

S Ogunade treasury manager Ibadan

K O Olatifede ACA special projects accountant Ibadan
O Sholola ACA corporate accounting manager Ibadan
S Udoh AMNIM chief accountant Ibadan



Internal Audit
RS Lafond CMA head Ibadan

A Ajgkaye ACA intermediate auditor Ibadan
R A Fagbenro ACA senior internal auditor, thadan

Physical Plant Services

A Bhatnagar BSc, head Ibadan

A C Butler, building and site services officer thadan*

P G Gualinetti, construction site engineering services officer
Ibadan*

A C Micheletti contruction site engineer/services officer
Ibadan

SW Quader BSc electronic services officer Ibadan

E O Akintokun research vehicle services officer Ibadan

F K Alude HND heavy equipment & fabrication services
manager Ibadan

PT Lamuren BSc telecommunication services officer lbadan
M A Oyede) electrical services officer Ibadan

00 Tawo HND assistant services officer Ibadan

Computer Services
M C A Simmonds, MSc manager 1badan

S A Folayan MSc computer systems manager Ibadan*

Auxihary Services

A Beard manager hotel and catering services lbadan

C Eykyn, BSc specialist science teacher, lbadan

C Inniss Palmer MA specialist english teacher Ibadan

A Jackson deputy head international school of IITA Ibadan
N Jackson head international school of liTA Ibadan

AR Middleton BA manager hotel and catering services
Ibadan*

D J Sewell manager arrcraft operations Ibadan

W Ekpo ACIS secunty manager Ibadan
C A Enahoro HND head, travel services Lagos
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Abbreviations and acronyms used In the text
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ASB

BC
CABI
CBO
CCER
CGIAR
CIAT
CIMMYT
CIRAD

CORAF

DM
EARRNET
EPHTA

FAO

GIS

GTZ

IARC
ICIPE
ICRISAT
IDRC

IBC

ILRI

INTG

IPM

KARI
LUBILOSA
MPB
NARES
NARS
NGO

NRI
PEDUNE
PSB
SADC
SARRNET
SP-IPM
USAID
WARDA
WECAMAN

Global Initiative on the Alternatives to Slash-and Burn
Biological control

Commonwealth Agriculture Bureau International, UK
Community based Organization

Center Commissioned External Review

Consultative Group on International Agricultural Research
Centro Internacional de Agricultura Tropical (Colombia)
Centro Internacional de Mejoramiento de Maiz y Trigo (Mexico)
Centre de cooperation internationale en recherche
agronomique pour le developpement

Conference des responsables de la recherche agronomique
africains

Downy mildew

East Afncan Root and Tubers Research Network
Ecoregional Program for the Humid and Subhumid Tropics of
Sub-Saharan Africa

Food and Agriculture Organization of the United Nations
geographic information system

German Agency for Technical Cooperation

International agricultural research center

International Centre for Insect Physiology and Ecology
International Crops Research Institute for the Semi-And Tropics
International Development Research Centre (Canada)
International Institute of Biological Control (UK)

International Livestock Research Institute

IARC/NARS training group

integrated pest management

Kenya Agricultural Research Institute

Lutte biologique contre les locustes et sauteriaux

Maruca pod borer

national agricultural research and extension systems
national agricultural research system

nongovernmental organization

Natural Resources Institute (UK)

Protection ecologiquement durable du niebe

Pod-sucking bug

Southem Africa Development Community

Southern Africa Root Crops Research Network

Systemwide Program on Integrated Pest Management
United States Agency for International Development

West Africa Rice Development Association

West and Central Africa Collaborative Maize Research Network
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