
.. . . . . . . ... . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. . .,. . . . . . . . . . . o . ° .
 
. .. . . .............................. . . . . °. . . .o
 . . .. . .................
... ... . . . .. . . .. . . . .. 


. .. . . . . . . . . . . . . . . . . . . ... .. . . . . . . . . o . . . . .• ... . . . . . . . . . . .... . . . . . . .. . . . . . o ° . o. . o . . o 

. . .. .. .. . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ... . . . .o . . . . . . . . . . . ... . . . . ..... . . . . . . . 
. ... . ... . .. .. .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..o.o..? . .
. . .. . .. . .. . .. . . . . . . . . . . .o.. o. 


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o o+ '
. .. . . . . . . . . . . . . . . . . . . o o o 

. . . . .. .. . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . o. o o . . . . .
. . . . . . . . . . . . . . . ... 

. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . o o
 
... .. . ... . .. .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . o o , . . . . . . . , o
. o
 .........
............ . .~~~~~~. . ................. . . .
. . . . . . •. . . . . . . . .° . . . . ~~~~~ :.......... . .o . . . o. . . . . . . o
 .................. 


. . . . . . . .. . .. . .. . ....... . . . . . . ... . .... . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . o .
 

.
 .
.. . . . . . . ..................
. . . . . . . . . . . . . ... . . . . . .. . .. . .. . ... o.o... . . . . .... . . . .o .. . . .. i . . . . . . . . ... . .. . .. . .. .. .. .. . . . . . . . . . . .. . . . . . . . . . . . .
. . . . . . . . . .. . . . . . . . . . . . . . ° . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ..... . . . . . . ... .. .. . .. .... . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . .°.. .. ... . . . .. . . .
 

. .. .. ... . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . .. . . . . . . . . . . . . . . . . 0 °
.. .. .. . . . . . . . . 0 
. . . . . . .. . ... . .. , . .. . .. . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . ... . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 0. . . . . . . . . 

.. .. . .. . .. .. ... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .
.. .. .. .. .. .. .. . . . . . . . . . . .... ... 

. . . .. .. . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .. . . . . . ... . . . . . . . . . . . .... 0
. . . .. . . .0 


. . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0 0 0
. . . . . . . . . . . . . . . . . . . . . . . . . .... ° 
. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ° 0 o 0 . . . 0 , 

. .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ° . . . . . ° 0 . . . . ° 0 

i .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 0 . . . . 0 . . . 0 . . . . . . . . . . . .
. .. ... 


. . . . .. . • . .. . . . . . . . . . . . . . . .... . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . ° 0 0 0 
. .. . . .... . . . . . . . . . .0 

. . . . . . . . . . . . . . . . . . .. . . .0 0 
.... .. .


. . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ° . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.. ... . .. .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ° . . . . . 0
. . ... . . .. . °
 

. . . . .. . . . . . . . . . . . . . . . . . . .. . .. . . . . . . ... . . . . .... . . . . . . . . . . . . . . ... . . . . . . . . . ° . . . . . 0 . ° °
 
. . . . ... . .. . . . ... .. . .. . .. . . . .. . . .. . .. . . . . . . . . .. . . . . 0 . . . .. . . . . . . . . .. .. . . . . . . . . . . . . . . . . .
 

. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .
 

0 0. . ° . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 0 0 ° . . . . . . . . . . . . .
. . . 0 

.............. .. . . . . ............... . . . . . . . . 0
 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 
. . . .................
. . . . . . . . . . . . . . . . . .
 

. . . 

. . . . . . . . .. . . . . . . .. . . . . 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ° ° 0 °. . . . . . . . . . . . . . . . . . ...
. . . 
.. ..... . .. .. . .. .. .. .. ..... ... ........... : :: i ' "
.... .. ..... ... .. .. . .. .. : : :' : "
................. .... i..
l................. .............. ........................
 

. .. .. . . . . . . . .. . . . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . o + o o . .
 

° . .0 . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . . . . . . . . . .. .... . . . . . . . . . . . . . . ...
. . . 
. . . . . . . . . . . . . .. . . . . ... . . . . . . . . . . . . . .. . . . . . ° . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . .0 0 0 0 . . . . . . . . . . 0. . . . . . .. . 



Inernational Instihit ft:>:::ouulAsruwtureo:: 



AA 

ITA Annual Report 1988/89
 

Toward Sustainable Agriculture for Africa 

-,4$

.3 .- . 

•k " ,3 ,t.,aL.+. +L a 



The design of the cover is based on a 
Nigerian textile in the collection of the 
Staatliches Museum fPir Vb1kerkunde, 
Munich, that of the first page a striped 
cotton fabric woven in tile Republic of 
Niger. 

Design: Jonathan Wajskol 
Printed in the U.S.A. by S.D. Scott 
ISBN: 978-131-0-48-0 



Contents
 

) !):ct ( r ( Icnr:TU , . -v 

6 Transforming Traditional Agriculture 
8 The Gender Perspective 
12 Introduction to IITA 
13 The CGIAR 
14 Board of Trustees 
15 Special Advisers to IlTA 
16 Donors 
17 Calendar of Events 

9 l ,inW"I11 l' - iill iII ActiO1n 

20 Alley Farming 
23 Biotechnology 
27 Post-harvest Technology 
30 Sweet Potato Research 

34 Resource and Crop Management Program 
36 Fell/o; andFertility 
37 Rcot, Tuber, and Plantain Improvement Program 
39 Gloria Duah 
41 Grain Legume Improvement Program 
44 Maize Research Program 
48 Rice Research Program 
50 Biological Control Program 
52 lntacratec Pest Al anrgeint 

BJ I I1rliLlfal)iL,l (iml~critim1id.1 l'litIinifl 

54 Nettuk'oks 

55 Resainh LiaiSon Scientists 
57 Bilateraland lulti/aeralCollaborative Projects (1988) 
58 Research Fellows and Research Scholars 
(:' , I;,! : I ! , 

61 Genetic Resources 
61 Virology 
62 Biometrics 
62 Analytical Services 
62 Farm Management 

( ()rL: iuinl Imi 
66 Information Services 
67 Publications 1988/89 
74 Principal Staff 
78 Consultants 

litio0 



Agro-Ecologcal Zones
 
West and Central Africa
 

f -'jI'T 

Humid Forest 

* 	 Forest-Savanna Mosaic 

(Transition Zone) 

Moist (Guinea) 
Savanna 

...Dry l(SuIdan) 

~~S,,ale,,rnd Desert 



Director General's Review
 



6 Transforming 	Traditional Agriculture 

Perhaps it is the vast scale of the 
African continent itself that inspired in 
the past such grand-scale prescriptions 
for its development - presriptions 
whose inefficacy figures so prominently 
and unhappily in today's development 
literature. 

Tra gically fo r the long run, A fr ica n 1 Tra l f. te lg rbasic" -,,." " 

leadrshps dopedwsten mdelfallenleadershi ps adopted the wvestern model" te 
for growth at the expense of the most 	 that for the forseeable future the 
successful sector of their own econo-	 prosperity of sub-Saharan Africa is 
mies: agriculture. In the 196 0s agricul-	 inextricably linked to agriculture; and 
ture was the key sector of most sub- that the prosperity of the agricultural 
Saharan countries, producing the major sector consists of the prosperity of the 
share of gross domestic product and an millions of small-scale farmers -- the 
even larger share of exports. men who control most of the benefits 

The neglect ofagriclture wvas detri-	 and the women Who ItOmuch of the 
work.mental to the vast majority of Africa sanmuhosb-hrnAfias 

people - the more than 70 percent 	 The great strength of traditional 
who worked the land, not only feeding 	 agriculture has been that it does not 

themselves and their urban fellows, but 	 exhaust the land. The farmer's own 

producing agricultural surpluses for labor, amplified by simple technology, 
export. I)ecades of relative neglect of has sufficed in the past to produc(e 
the rural sector - of low domestic 	 enough food - year after year, for 
farm prices, of cheap food from abroad 	 centuries - to sustain highly devel-
- drained the countryside of labor as 	 oped societies, even empires. Slash-
men and women sought higher wages 	 and-burn agriculture, or shifting 
in the cities. When as a consequence cultivation, traditional in West and 
agricultural production declined, even Central Africa, has worked because it 
as urban-centered, western-style restores the fertility of the land by 
development failed to materialize, 	 allowing natural vegetation, bushes 
Africa changed: a net exporter of 	 and trees, to replace crops during 
agricultural products became increas-	 fallow periods lasting from five to 
ingly dependent oii imported grains 	 twenty years. 
and cereals. 	 These successful traditional systems 

Small wonder that today the old survive even today in West and Central 
concept of development, as the process Africa, but they are threatened by 
of transferring to one country what has rapidly expanding popU lations. In 
worked in another, is derided as an idea many areas, increasing density of 
whose time has passed. population and intensity of land use 

have reduced fallow periods. ShorterWVhat is taking its place is a newv 
conviction, less grandiose, less simplis- fallovs result in sharp declines in 
tic, less dramatic. It is the conviction productivity. In many villages of 

eastern Nigeria, historically stable 
farming systems have become unstable: 
as declining soil fertility and new 
disease problems result in lower yields, 
farmers shift from yam to tile more re
silient but less nutritious cassava. 
But even cassava, tropical Africa's most 

- crop, isasuffering: yieldsol e s h haven o ef a l n r o b ,t tr 

from about four to less than one 
ton per acre as tallows have shrunk 

from five to one-and-a-half years. 

Contrary to i!common notion, bring
ing surplus land into cultivation is not 
the solution for declining agricultural 
productivity in West and Central 
Africa. In most areas, soils are fragile 

and poor; the economic potential for 
large-scale irrigation is not promising; 

aldy ds uated n reaio 
thearying patof telan 

Despite population growth, labor for 
farming is scarce in some rural areas 
because of urban migration. Frequent 
droughts and epidemics of pests and 
pathogens make evcn meager produc
tion impossib!e to sustain. The ines
capable consequences of such condi
tions are economic stagnation, rural 
poverty, malnutrition, and environ
mental degradation: deforestation, soil 
erosion, and desertification. 
Because this is not an acceptable 
future, Africa's leaders have begun to 
move their countries into the main

stream of one of the most remarkable 
changes of the twentieth century: the 
transformation of traditional agricul
ture into science-based agriculture, 
which permits more intensive cultiva
tion of land already in use. 

The future of Africa lies in this trans
formation. Dirinir rhe r mninpr rd 



this century and the first decade of the 
next, it will be this agricultural 
transformation - developing new 
technologies to improve existing 
farming practices, sometimes to replace 
them - that offers Africans the hope 
of producing more food while conserv-
ing and enhancing the productive 
capacity of their land for the future. 

The crucial preconditions for the trans-
formation are that these new technolo-
gies be appropriate for Africa, that they 
come primarily from research con-scl 
d.c.d in Africa, and that they Ulti-

mately meet the test on African farms. 
They cannot be imported from other 
continents and environments. We have 
learned that African problems require 

African solutions, 

Of these three preconditions tile key, I 
believe, is research conducted in Africa 
for tile benefit of the small-scale 
farmer. 

At IITA we believe that tile strategy 

for feeding hungry people today while 

developing sustainable systems for tile 
future must begin with the small-scale 
tirmer. 

Fortunately, in this instance economic 
rationality is not at odds with social 
imperatives: there is much evidence 

that in sub-Saharan Africa small-scale 

farmers are more productive per unit of 

land than large-scale farmers. The vast 

majority of farmers in West and 

Central Affrica cultivate small fiarms, 

using traditional manual techniques to 

grow often complex Mixtures of crops 

in well-proven farming systems. Men 
and women, these farmers are shrewd, 

, . . ,,. . 

and responsive to incentives. With the 
right kind of support from their gov-
ernments, including effective market, 
sales, and distribution services, they 
will adopt new technologies and 

produce the food surpluses needed to 
feed the cities, 

.. 

i"3., :"',"Raising]! 

, .'- ' ,reduces 

These farmers are poor not because 

they are small, but because their 
farming systems have low and clclin-
ing productivity. Raising farmers' 
prodIctivity is the fastest and cheapest 
means to increase food production and 
to increase farmers' incomes; which in 

turn will stimulate employment and 
raise incomes throughout tile economy. 

There may be a limited place for 

mechanized food production in tile 

most favored parts of West Africa. We 
know much more about mechanization 
in tile lowland tropics now than we did 

twenty years ago. Tile next twenty 
years are likely to see significant 
advances in this area, and in our 

understanding of soil and land man

agement. Given general economic 
development, in some places vith 

favorable conditions and good manage-
ment, a limited amount of large-scale 

agriculture can succeed, and is highly 

desirable. Nevertheless, as far ahead as 

we can see, most of West and Central 

Africa's home-produced food will come 
from smallholders. It is to them that 

policymakers and research scientists 
must address themselves. 
A development strategy that empha
sizes the leading role of agriculture and 
focuses on the small farmer leads not 

only to economic growth, but to 
growth ith equity. We knov that 
food surpluses and rural poverty can 
exist side by side; it is therefore 

important to empower the poor to gain 
access to food. 

tihe produIctivity of tihe small-Rasig heprdutiit ote.mal
 
reI j

f directy benefits a large
 

portion of the poor and malnourished,
 
q n
 

a c o n t,
 

r e Inequalityinmby minimizing the 

increases employment of the landless. 

Increasing productivity particularly 
benefits rural women, who are believed 
to produce at least half the food in sub-
Saharan Africa. Malnutrition appears to 
be most severe among pregnant and 
lactating women and among preschool 

children. According to a recent 
UNICEF report, 50 percent of Nige
rian children suiffer from malnutrition 
andnd er nutrition 

afternlri a ces oath 
after malaria as major cauISs of death. 
Rising farm prosperity based on 
Improving technologies will thus 
impring te les rural thuscontribute to better rural nutrition, 

improved social services, and a more 
equitable society. 

Bold measures have been taken by a 

number of West and Central African 

governments to restore tile agricultural 
foundations for national prosperity. 

Macroeconomic reforms in many 

countries have improved agricultural 

policies; determined efforts are under

way to improve the infrastructure of 
markets, roads, and rural services. In 



this progressive context, the availabil-
ity of appropriate and productive 
technology developed through research 
becomes the limiting factor for agricul-
tural growth. 

T"'heGender Perspectit'e in 
117 A Resear,ch 

A/i'i,,c fi'm 11,011 ',k and lie i/,/erk 

d,/t 'I ,condlitions: while they run their 
hone/ 1/ their chi/dren. thO' als,, do,and rai., 

much oh/./im i ,rk, p'oducintl most o/ 

SA/rica's./oo,,/. DIiitu,thur li,/i/, rol it'~ 
atbcuL* ltu ir. ' c' ' . ill most ' ti; / 

j1a~rlllilnc 1.syitems 110/0 a /'ome CCOacc/rdui'rior
tfit'li'' .rrr


ci.ain t,t.. rc' 
othui:* rc nc'd uc'i/sirt 1 t'Ome/i. 

Itatr art , rr to lit'l: 
,1i.u t 


tIC'h I illa.,. crtain.ficldi u ualy not 

thu filvorc,/ ,,ts- ,1,a' 1,0 './fich: 
certain cr0/.I are wc/ic 's0'0/,. 

1/cln tinictioni Sp/d/cis ith 
1 on ,O/i1 

kcnol en.n i ,tita 

aI ,diini / 'iinthu. c/di.1i 
tr r
iucwhn/o..K'. crgs /! i/it.i t,('c' 

/io.st ,olt/' rc','cb i/l cl'rc /lcnt. EX-
lu//li,,/i tt'or/co~'. ,c/S 
t,,hnol).y 1/ot e,si/) to Illeni/ii'itr: 
/,,nti, on u'o10../;n'ct'r. I/ q/it 1., re
/Io /tci.l, /i/h/d taht theirInnitiicns ,itathte/ednei


fitin/rsOntd,/id. \ ihi, inAintet/eb/cin 

tilh ii/uri"or t'cu i tliol/ to Inl/i, i/ 
i/eri ,/lc't. to la/id. c'c/it, and other 
r1'.o/ic 'A. The intro/uc'tiln
that a,' irrelent 0)"drimental o their'c 

iinc tto iI 

A lively controversy has flourished as 
to whether or not tile necessary tech-
nologies already exist, waiting on the 
shelf to be extended to the African 
fnrmer. The colonial premise was that 
the farner Vas culture-bound, lazy, 

inipm'e c,,-rie.lturc t'hnoloisare 
bias/ againsit 'omen, inhibiting their 

potenltial prolluctiz'ity, the entire society 
wil
'u/fir. 

Eqlit) consi/erations are equally compel-

l ing. id children representa
oen 


disproortionateshar' oY'Vlic'a's poorand 
, al n She mn ,uiii dh a nut ition lol e a/iple. is 
most/severe c/i/O/h' rpln n lialpr.'nI c//id lacwtating
itY1 1110 ,nd ,itnon,(pr-schoolchildren. 

R aciisin the productiiit) e/ lfi rf/] /'ue 
will r'duce income inequaliy. i/i/it' 
rra healt. and contribute to ,an'orel 

etqtual' soc'et. 

li 1ASrsacpopinqeins1TA
In1177 ;sren'h pro,gri/n,. /hctionsr 
rdelall to are raised
pi ai/ i/i the m/ltidicipl/inary iworking 
grou//s that coordinate twork on maize-, 

li-,and rice-based croppin 5)StellS. 

These grotps are repo/irible,.brmakin sure 

and ignorant. He needed to be edu
cated by the extension agent. There is 
growing recognition, however, that 
extension is premature and wasteful 
unless it can offer technologies that are 
appropriate fbr small-scale farmers. 

farii ttcorkand o/,-f,-'m acti'ities. such as 
tradin'. processing firmn products, or caring 

for children.
 
The inferiorstats of tc
omen fitrners in 
Africa is mirrored by the representation of 

otomen among African agricultural 

profeionals. 
,Acco 0stu ly,only 3.4rding to an FA 

percent of national qricultiralpersonnel in
Africa are women. IJTA seeks to increase 
tht' l/ii//nume or'/tt'otien in the national 
irwrcltura research and deCeZop/nent 

research llom 
agencies with whiCh it collaborate. 

Ii/ca.rtecently at/opted an affirmactive 
action policy to increase the number of 
nonenfirIerst-omen participants in 11TA trainingat alllevels. WVomen non, represent only 16 percent
othe crduate studnts co/tin research 
at IITA: a Ford Fouation Q141111 to 

itsfit the ned,o/their
that new akhno/o,.il/port 'o/iiscientits is ht'ping us to 

In the haiZe-ba.t .ysteis group. Jol 

examp. scientists hciave established that 
i.tomen/oi' to p/l/it later i/ thefiriners tt'/ 
season than meni t and,to it ed less, 

I/t/ithcse /t tesl i/il/i/t/arencis tofitaonations
 
110//ic/io/;ii'iO' difficult, 

to mcke techno/o, ies 1/ore ust'/i to no/nun.
IITA is com/m/iitted to i/liroriig the Reclourcu it/a ciiel/i referccri have'c'rt 
Scom/iitio/, rlrac t'o// Iin./i'ca./In"two tstcbishc'c/ that no/me/i /irniers i/se burish 

ctiratt'shadierf/i/us.. t'st.itlation 01"Ar)'Atn ,'ricu/t/re. 

iti',t .,:to i/ic ,,asc'///'o/i/c'tioi. c/i/ to
icoc .' , 't /
Pio/ ot I'l/ ctiit.). 1/troicc iiCa Is 
to c/tdcop c/ /,ior / itirc. sistaiibulttahiab'eg 

l.*th//- tl~ ctnmt,(.'/ordlo,¢rkff/o' i
irii/-'Ie ric'i/ti/c'. it c//i c/t 
neAcl ha~//fisjarnin,(4/op/ a,ion. If 

/'/tci chr I "' cl'O 
cii 5 /"ic "i/i/)' ~iiic "/A" ti 'hO/c'.
instanit. and ihit insight w'i//inf/uenc tlt 
t/ce'/ 9'St'/s r/o'/ ' 
merit. Economi.lts in the niaizre-bascdf.,D'st in.(//t'it ca'h/i/itiiitt' 
.grou!,aecomt the value o[t'onien'f
rinlc s 


correct this imbalance. Women rcprest'd
1.3
percent 0?/the /Iartici/ants inthe 1.3 

grou/ trainiig cotrt' co/ii/ctedin1988. 
We are not satisfit' with this record, an/d 
ne are committed to iitrou'o recruitment to 
increase the nunber oftltined U'oien in 

TtiI/.h our ,ctive f/fits 1cor/hcide, I/TA
i ha/ sone moderate r'cess 0!'tr tl hi rt 

10/li/Wsci,'/ntits to it. i ircith sct ., 
\iii' /ol/ '/ientistlg tht' stc/s'it cit IITA
i/c/tt I/e athe'/rc t'o/i/it. a 

otdco, ec/d
pto tf and n'mbecr 
te cl)a san ir 

http:repo/irible,.br


The rapid spread of improved rice and 
wheat in Asia - heralded by journal-
ists as the Green Revolution - created 
the false expectation that agricultural 
technology could be easily transferred 
from one region to another. But 
conditions in Asia in the 1960s were 
very different from those we now find 
inAfrica. Long befbre agricultural 
scientisis developed improved varieties 
of rice and wheat, Asia had vast areas of 
irrigated land and a on tradition of 
efticient ater manaement and 
control. This irrigated agriculture w 
already sufficiently developed to \e 

technologyenew --
receptive to simple
rice anld wheat varieties that were 

tn gnd 
highly responsive management
aind the use of nitrogen fe.rtilizer. 

An example illustrates the difficulty of 
importing technology into Africa. 
Over ten years, one of the international 
agricultural research centers tested 
more than 200() varieties of high-
yieling Asian rice in \est Africa. 
Only two of the Asian rices performed 
as wellis the traditional African 
varieties; the rest were defieated by tile 

diseases, pests, and soil conditions of 
the African environment. 

In contrast to Asia, Africa is character-
ized by the diversity of its agricultural 
environments. Even within environ-
ments. few African farmers enjoy the 

stabk and uniform conditions that 
characLrize irrigated agriculture in 
Asia - conditions that were essential 
to tile success of tile Green Revolution 
in Asia. For African farmers, technolo-
gies must be tailored to the many 
specific climates, soils, pests, and 
farming systems of the continent's 
major ecological zones. lence the 
importance of research. 
\ i - 11ii1in ',IRu Iarch 

'g 
Among the smallholders whom IITA 
recognizes as the bneficiaries of its 
research, there is a range of abilities to 

provide even the low levels of external 
inputs, such itsftrtilizer, that are 

necessary for sustained production 
Without long natural fallows. At one 
extreme, resource-poor farmers cannot 

aff'ord to pturclhasC any inputs; alnd tley 
are largely ignored by conventional 
research. At the other extreme, small-
holders already buy inputs to produce a 
marketable surplus; with further 
increases in their productivity, they can 
become driving forces for change in 

Africa. 

IITA sees the African smallholder or 
fimily farmer as having the potential 
to drivc change by progressing through 
three continuous phases. 
In the first phase, tile life of the 
resource-poor subsistence farmer is 
transformed by technologies that 
stabilize yields, reducing unpredictable 
variations. Reasonably confident of 
predictable returns, tile farmer is 
encouraged to invest in scarce inputs, 
including labor, fertilizer, and ion-

proved seed, in the v'xp&ctation of 
increasing pIodiction. Stable yields 
depend on crop varieties resistant to 
diseases and insect oxsts. and tolerant 

of adverse environmental factors such 
as drought. Stable yields also require 
effective "approaches to weed, pest, and 
disease management that reduce 
dependence on chemicals and that 
work with nature to solve farmers' 
problems. 
In tile second phase, continued prog

ress requires management practices
that optImize the productiviry Of the 
small farmer's inputs, increasing yields 

while sustaining tile natural resource 
base. The search for practical ways for 
resource-poor farmers to increase 

productivity substantially without 
degrading their land is tcentral theme 

of IITA's mission, and it is crucial to 
tile future of food production in Africa. 
The third phase of technology develop
ment for smallholders will allow 
farners to avail themselves of an 
increasing vol ime of external inputs, 
continuing to increase output while 
sustaining the resource base. 

Our objective at IITA is to create 
technologies that serve small-scale 
farmers in all three phases of this 
continuum. We work in partnership 
with the national research organiza
tions of West and Central African 
nations, which test and adapt technolo
gies to the agroecological zones and 
farming systems in their countries 
before extending them to farmers. (ur 
shared goals are to develop sustainable 
agricultural systems that can replace 
shiftinIg cultivation, and to increase the 
producrion of key food crops in these 
systems. 

"ro illustrate tile role of research in 
African agriculture, I would like to 
describe foot cases that involve appro
-- .. , . c_.._: 
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ship between IITA and national 
research organizations. 

As maize Cultivation expanded into the 
moist savanna of West Africa, it 
encountered a virulent disease, streak 
virus, that devastated crops in recur-

rent epidemics. In 1975, IITA 
launched a ten-year research program 
to identify sources of genetic resistance 
to streak virus in the maize gene pool, 
and to breed this resistance into 

- ,.,.ofix 

.I- ",'!. . 

African maize varieties. Through 
IITA scientists achieved both of these 
goas scentsave bth es 
resistant materials with national 
pgresci nteias wih ateinona 
progra~m scientists, wvho are incorporat-

ing streak resistance into their own 
tloa aite. nNgraaoetazlocal maize varieties, In Nigeria alone, 
two million hectares will be seeded to 
streak-resistant m.-ize by 1990. 

More recently, with the vigorous 
support of the Nigerian government, 
IITA has developed streak-resistant 

hybrid maize varieties adapted to W est 
African environments. This develop-

inment In turn has inspired the establish-
ment of commercial seed companies 
that began pisth maize, then expanded 

to othe'r crops, such as cowpea, soy-bean, and sorghum 

"lhc lI) isc t" .\l\ " rin,.., 
Alley farming, the most promising 
new farming system to emerge from 

IITA's research, is a form of agro-
forestry that offers a sustainable 
alternative to traditional shifting 

In shifting cultivation, one or more 
seasons of cropping rotate with several 
years of bush or tree fallow. The system 
is land-extensive and, during land-
clearing, labor-intensive. In alley 
farming, food crops and bushes or trees 
grow simultaneously. In tile most 

successful alley farming pattern, food 
crops are growvn betwveen hedgerows of 
leguminous bushes or trees, whose 

roots )re colonized by bacteria that can
atmospheric nitrogen. Tile nitrogenfix tohe nrogente ni e 
yis,aalable to the crops planted in the

alleys, relieving the need for purchased 

fertilizers. 
Under many conditions, alley farming 
permits sustained, continuous cultiva-
tion of food crops, while providing 
other benefits. Tile trees are pruned 
before and during the cropping period 
toke th m f m sain a d 

competing with the food crops. Tileprunings are used ais mulch to improvepriig r sda uc oipoe 
soil structure, increase soil fertility, 
conserve water, and suppresfrom 

Prunings from leguminous species 
provide additional nitrogen. Hedge-

rows also provide fodder for cattle and 
small ruminants, stakes for other crops,
and fuel wood. Planted on tile contours 

of sloping land, hedgerows help 
prevent erosion. 
With tile participation of scientists 
from many nations, the Alley Farming 

Network for Tropical Africa (AF-
NETA) has been established to intro
duce, test, and adapt this new technol
ogy in diverse environments. We 
believe that tile term alley farming will 
become increasingly familiar during 
the coming decades. 

Thle third example of appropriate
research leading to useful innovation 

concerns cassava, the single greatestcnen asvtl igegetssource of food energy in tile humid 
regions of Africa. A.few years ago it 
vsrp te th t a m llb gi 

was reported that "a small bug is 
eating the heart out of Africa and itslong-term impact could be far worse 
than the much publicized droughts 
causing starvation in many countries." 
The small bug was the cassava mealy
bug. 

Competition evolves in natural systems
Cometi eves in natl systemsrium. Cassava wvas brought to Africato keep) species in sustainable equilib
rm sth as g A frica 

South America about 300 yearsago without one of its competitors, the 
mealybug. When the cassava mealybug 
vas accidentally introduced into Africa 

about 1s years ago, it to arrived from 
Sout America it o aral 

South America Without natural 
encmies to keep its population incheck, below levels that cause eco
nomic damage. Unopposed, the 
mealybug rapidly extended its range 

ars rpclAfiaacross eamntropical Africa, devastaing 
cassava production. 



The cassava mealybug could conceiva-
bly have been controlled by frequent 
applications of highly toxic pesticides 
over the pest's entire range in Africa. 
That approach, however, wolId havebeen both ecologically and socially
uenond anooicaxpnsci otforly 
African farmoer. 

Instead, IITA launched a search for the 

natural enemies of the mealybug in 

Latin America in 1980. Explorations 
over thousands tofsquare kilometers led 

to the identification of a tiny parasitic 
wasp that lays its eggs in the mealy-
bug, and whose larvae kill the pest. 
We have since r..ounted itmajor 

program to mass-produce these natural 
enemies and, in collaboration vith 

scientists in national research institu-
tions, to release them in mealybug-
infested areas, both from the ground 
and from aircraft over remote sites. The 
wasps multiply rapidly, destroying the 
mealybugs in vast ntumbers. Villages 
step back from hunger, without even 
understanding why the destructive 
mealybugs have disappeared. 

Thus we are using insects to kill 
insects in the world's largest iiological 

control program. International econo-

mists have variously estimated the 

benefit of this program to Africa 

beyond the year 20() at roughly $3 
billion. If IlTA were selling this 

product of its research, we would 
already have covered our operating 
budget for the next 150 years. 

My fourth and final case for thle need 
productive research concerns 

plantain, a staple food for millions ofAfricans that is endangered by a 
devastating disease, black Sigatoka. 

Plantain is ideal for small farmers in 
the very humid tropics: it fits easily 

into existing farming systems, its 
cultivation does not degrade the 
environment, and it produces high 
yields, 

Black Sigatoka disease is the most 

important constraint on plantain 

production worldwide. Its fungal 

spores, dispersed by wind and water, 
are thus beyond the control of plant 

iquarantine measures. Black Sigatoka 
causes plantain leaves to wit., 
resulting in sharply reduced yields. 
Losses are sometimes so high that the 

crop ISunectntmical to grow. 
The disease, first reported in Fiji, was 

accidentally introduced into Africa 
only recently; from Gabon it has spread 
rapidly northward, First to Cameroon, 
and then within a year to Nigeria. The 
disease can be controlled by fungicides, 
but only at a high cost, beyond tile 

means of small farmers who grow 
plantain. There are no resistant plan-
tain varieties in Africa. 

IITA has been encouraged by several 
African governments to launch an 

urgent research campaign to control 

black Sig:,toka. Our agricultural 

scientists arc impelled by the need to 

save plantains for the millions of 
smallholders who depend on them for 

subsistence and livelihood. Using 
advanced laboratory techniques to cross 
and multiply both bananas and 
plantains, we are racing to develop 
resistant varieties before black Sigatoka 

completely eliminates plantain in 

tropical Africa. 

We are aware, however, that the 

development of resistance to streak 

virus in maize, which is a much 
simpler plant to cross, took ten years. 
Against tile possibility that time may 
run out for plantain before resistant 
varieties are available, cesearchers at 
IITA's Onne substation are screening 

for Sigatoka-resistant African cooking 

baanas s a possible Substitute crop. 

These four examples stand for many 
that illustrate the vital role of agricul
tural research in leveloping new 
technologies for small-scale farmers. 
They demonstrate that technologies 
must be generated specifically for 
African farming systems; and that their 
value depends on IITA's national 
partners to test and adapt them for 

specific local conditions. We work 
together to redeem Africa's promise to 

improve the well-being of its people
 

and to meet the challenges of the 

twenty-first century. 

Laurence D. Stifel 
AT......... ,10,
 



12 Introduction to lITA 

The International Institute of Tropical 
Agriclture (IITA) was established in 
1967 to increase the productivity of 
key food crops and to develop sustain-
able agtricUltural systens that could 
replace bush Ifallow, or :,ash-and-burn, 
cultivation in he humid and stubhu-
mid tropics. IITA was the first major 
African link in a world-wide network 
of international agricl ltural researchcenters known as the Consultative 
(;rou~p on lnt crnational Agricultural 
Research (CG JA R). The Fe'deral 
Republc ofUANi .e Fderal
RepulNic o)f'
Nigeria provided 1,000 
hectares of land fbr the Institute's 

headuarersand x~einlntalfaratcontinents. 

E 

3
3. To strengthen national agricul-
tural-research capabilities in order 
to accelerate the generation and 
utilization of improved technologies 

by means of training, information, 
and other outreach activities, 

Ibadan, Nigeria, while the Ford and 

Rocke fellcr foundations provided the 
initial financial support. 

IITA has foutLr objectives: 

1.To develop systems for the man-agement 	and conservation of 

natural resources fbr sustainable 
agriculture in the humid and sub-
humid tropical zones. 

There is global concern that Africa's 

g iparticularly
growigng Iopulat ion is placing increas-•


ing prCssure oil basic natural resources
and threatening the viability of 

traditional tfarning systemls, 


2. To improve the performance of 
selected food crops that can be inte-
grated into improved and suIstain-

ableIITA 

This is the shared goal ofall the 
international institutes in the CG(IAR 
system. IITA coMducts varietal irn-
provenient rsearch on seven crops: 
cassava, maize, rice, cowpea, yam, 

platain, and soybean. Rice research is 
being scaled down at IITA and trans-
ferred to atsister research center. 

The objective is to enable the Insti- 

tute s partners in national research 
systems increasingly to meet their own 

rechnology requirements. 

4. To improve food quality and 
fnod 	storage, processing, and mar-

kettrons
keting, in order to encourage more 
suppliese 


For a number of IITA commodities, 
roots and tuibers, thle lack 

of efficient technology for storage, 
processing, and conversion to commer-

cial products is a serious barrier totheir increased Use for both food and 

feed. 

Research and traning are conducted at 
headquarters and in other areas ofAfrica in cooperation with regional and 

national programs. Although the 
geographical mandate of IITA incLides 
tile humid and sulbhmid tropical 

regions of the world, the Instiitute now 
places primary emphasis on improving 

the farmring systems in the lowland 
hm idand subhumild zones of West 
and Central Africa. Four of the Insti-

tute's principal research programs focus 
on crops: Grain Legumes, which 
focuses on cowpea and soybean; Maize; 
Rice; and Roots, Tubers, and Plantain, 
which includes cassava and yam. A 
fifth program, Resource and Crop 
Management, is concerned with soil 
resources -and farming systems. Other 
'programs 	concentrate on Biological 
Control, International Cooperation,anIfomtnSeves
 

anIfomtnSevcs 
Research at I:TA's headquarters and 
substations, and in agro-ecological 

zones throughout tropical Africa, is 
relevant to tropical zones on otherIITA shares its indings 

t gers. echae tia 

ti0o, mndtraining. 

The Institute maintains vital links 
with national agricultural research 
programs. By testing IITA's innova
roradapting then to local condi

adptn themr to localagtions, and carrying them condi-onto farmers,
 
national programs translate research
 
into increased food p1.,)dLction.
 

Principal funding for IITA isarranged
 
PicplfnigfrIT sarnethrot~gh the CGIAR.Sources of
 

financial stupport for IITA during 1988 are isted inthe table o page 16.
 

The Institute employs over 180 

scientists and professional staff mem
bers from more than -40countries, and 
about I100 support staff, most of 
whom are from Nigeria. The majorityof the Institute's scientists are located 

at headq uarters, while others are 
issigned to IITA substations at Onne, 
inN ia, andpb Cooino1., in the w 
to projects in collaboration with 

regoiotal an national progrms in 
ria.
 

Africa. 
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Tile Consultative Group on ilnterna-
tional Agricultural Research (CGIAR) 
is an informal aSSociation of countries, 
international organizations, and private 
institutionS. formed in 197 1 to p, ovide 
sustained support for a well-defined 
and closely monitored program ofverseen 
international research oin 
modities of vital importance to the 
developIn, countries of te world. 

Cosponsored by tile World Bank, the 

Food and Agriculture Organization of 

the United Nations (FAO), and the 
Lited Nations Development Pro-
gramme (UNDP), the CGIAR operates 
without Itformal charter, relying on a 
consensus deriving from a sense of 
common1 plurpost. The CGIAR started 
with it nucleus f"tour existing interna-
tional agricultural research centers, 
incliding IITA. The number of centers 
has no\\, increased to 13, supported by 

I.1TA
 

is C010ra 

39 donor members and other contribo-
tors, who provided between US S240-
250 million in funding in 1987. 
Eacil CGIAR-affiliated center is inde-
pendent iltonotlS, withvnd its own 
srLctire, mandate, and objectives, and 

by its own board of trustees. 

scientists, is drawn equally from 
developed and developing countries. 
The TAC makes recommendations on 
research programs and priorities, and 
monitors performance through annual 
program and budget reviews and 
neriodic external reviews by independ-

So centers focus on one or twoscientists Invited to serve on 
commodities tbr which they have 
global mandates, while others have 

regional or ecological mandates for one 

or more commoditis. Still others 

perbrm specialized functions in tile 
fields of food policy research, genetic 
resources conservation, and the 
strengthening of national agricultural 
research in developing countries. 

The CGIAR is serviced by an executive 
secretariat, located in Washington and 
provided by the World Bank. A Tech-
picil A biry eommittee (TAC), 
cmpriso r ommittee ( rte)n 

comprising a chairman aind fourteen 

specially constituted panels. The TAC 
is supported by a secretariat provided 

by the three co-sponsors of CGIAR and 

located at FAO headCjuarters In Rome. 

The CGIAR meets twice a year, once 
in Washington in October/November 
and once elsewhere in May. The 
meetings hear and discuss recommen
dations about overall strategy, budget
ary needs, and management issues. 
Reports from individual centers, as 
well as independent external evall
ations, are presented periodically at 
these meetings. 

CIAT (C.entro Internacional de Agriculrura Tropical): IFPRI (International Food Policy Research Institute); 
CIP (Ccntro Ilternacionil de la Pipa); IITA (lotrnational Institute ol'Iropical Agricultur); 
CIMMYT (Ctntr() Internacional ti' Mejlramniento de Maiz y Trigo): ILRAD (International Laboratory fi)r Research on Animal Diseases); 
IBPGR (International Board for Plant Genetic Resources); ILCA (International Livesock Cvnter lor Africa); 
ICARDA (In ernational Center for Agricultural Research in the IRRI (International Rice Research Institue); 
l)ry Areis), ISNAR (International Service for National Auricultural Research): 
CRISAT (International Crops Research Institute for the Sei-Arid WARDA (West Africa Rice Developnent Association). 



14 Board of Trustees 

Leopold K. Fakambi 
Executive Secretary 

-International Federation of Agricul
tural Research Systems for Develop
ment/Africa (IFARD) 

Cotonou, People's Republic of Benin 

A. G. Gobir* 
Director-General 
Federal Ministry of Agriculture, Water 

Resource and Rural Development 
Lagos, Nigeria 

Chirere Ikoku 
Vce-Chancellor, University of Nigeria 

Nsukka, Anambra State, Nigeria 

Freeman L. McEwen 
Dean, Ontario Agricultural College 
University of Guelph 
Guelph, Ontario, Canada 

.. ......, .,.., Nicholas E.Mumba 

S .,; .,. 
V I, II>*'w 

,. , ,, I',,'., ..,,.,., ,,.,y, / V,i i 
Permanent Secretary 

'.",.. / ,.,..,,.Ministry of Decentralization 
.... ' / ,r :,,...,, .......,,.,.,., I',',,,,h. Chipata, Zambia 

Dauda Mustapha 
Director-General 

IITA is governed by a Board of Trus- Randolph Barker Federal Ministry of Agriculture, Water 
tees that includes scientists and Professor, Department of Resources and Rural Development
representatives from African countries Agricultural Economics Abuja, Nigeria 
and other regions of the world. Cornell University Gerardo Perlasca 

Lawrence A. Wilson Ithaca, New York, USA Agricultural consultant 

(Chaiperson) Mayra Buvinic Como, Italy 

Dean, Faculty of Agriculture Director Laurence D. Stifel 
University of West Indies International Center for Research Director-General, IITA 
St. Augustine, Trinidad on Women Ibadan, Nigeria 
Republic of Trinidad and Tobago Washington, DC, USA Kunio Toriyama 
Sheriff A. Adetunji Luis B. Crouch National Federation of Agricultural 
Director, Agricultural Sciences Depart- Businessman Co-operative Associations 
ment Santo Domingo, Dominican Republic Tokyo,Japan 

Federal Ministry of Science and Robert K. Cunningham Theo M. Wormer 
Technology Agricultural research consultant Professor of Tropical Botany (Rtd)

Lagos, Nigeria Harpenden, Hertfordshire, England University of Amsterdam 

Nit h~ri innA c 



15 Special Advisers to IITA 

Luigi Monti 
Cytogeneticist 
University of Naples 
Naples, Italy 

General Olusegun Obasanjo 
(Rtd.) 
Former Head of State 
Federal Republic of Nigeria 

Since 1979, when as Head of State of 
the Federal Republic of Nigeria he 
theedoer trebic of gerient t 
turned over the reins of government to 

his uccesorOluegunObaanjohashis successor, Olusegun Obasanjo has 
devoed hmseftotwo rea caues-

tdveimelnto wo gfrecausine 
the advancement of Africa's - indeed 

of all humanity's - political and social 

aspirations, and personal demonstra
tions that agriculture is the key to 

p rosp erity fo r A frica. He h as been 
remakaby othstructureSccesfulin 

remarkably successful in both 
endeavors. 

In global forums, General Obasanjo has 

a :trong profile as a statesman who 

addresses the critical issues of his time. 

A staunch supporter of the United 
Natinsfie ofcountrieservs onitsPaneNations, he serves on its Panel of 

Eminent Personalities in the Field of 

Disarmament and Development, where 

hie boldly advocates a concept of 

security based on cooperation and 
reciprocity. He also served as co-
chairman of the Commonwealth 
Eminent Persons Group on Southern 

Africa. 

In the field of private voluntary action, 
General Obasanjo is the founder of the 
African Leadership Forum, a founda
tion whose seminars and communica
tions programs give form and sub
stance to his ideals for the next genera
tion of political, industrial, and 

cultural leaders. He is also a member of 
the InterAction Council of Former 
Heads of Government, and a trustee of 
the Ford Foundation. Agriculture has 

always been r!upermost in General 
Obasanjo's thinking. He put his belief 
into action upon his retirement from 
political and military life in 1979. He 
established Obasanjo Farms at Ota, in 
tropical southern Nigeria, to increase 
public awareness of the potential of 
farming and to encourage progressive 
farmers in food production. Poultry 
and livestock raising and processing are 
tefrs he uies oehrwt 
the farms' chief business, together with
prdcinostlefdcosad
production of staple food crops and 
seed, livestock feed and freshwater fish, 
anthreylgofamwse.Te 

arm he a salfarme r e 

ment scheme, and offer advice on landpreparation and management, infra

r uc tu o pand t orager an 
development, and storage and 

processing problems. 

General Obasanjo is setting a highlyvisible example that farming can be a 
visible a t faringcan 

respectable and dignified occupation 
- at a time when many African 

are t he ancout 
are turning back to the land 

with the failure of so many urbaniza

tion/industrializarion projects. In a 

recent visit to IITA, General Obasanjo 

praised the Institute's efforts to harness 
"international scientists and African 
scientists and farmers to work together 
to bring about a new dawn of self

reliance in agriculture." 

http:anthreylgofamwse.Te
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l)() r(rs 1*01 the y'ear 1988 in I SS I000 

Donor 

African Development Bank 
Australia 

Austria 

13elg'ti u11 
Canada 
Canadian International Development Agency 
China 
Denmark 
Ford Foundation 
France 
Gatsby Charitable Foundation 
Germany, Federal Republic of 
Inod ia 
International Development Research Centre 
International Fund for Agricultural Development 
Italy 
Japan 

Netherlands 
Nigeria 
Norway 
Rockefeller Foundation 
Sweden 
Switzerland 
United Kingdom 
United Nations Development Programme 
United Nations University 
United States Agency for International Development 
University of Hohenheim 
World Bank 

Others (including training programs contributions) 

TOTAL CONTRIBUTIONS 


Core 
Funding 

38 

90 


635 

1,703 

15 

97 


100 

238 


1,317 

25 


577 

2,516 


749 

67 


559 


177 


790 

141 


5,435 

5,800 

21,069 

Special 
Projects 
Funding Total 

200 200
 
38
 
90
 

520 1,155 
944 2,647 
130 130
 

15
 
280 377
 
146 246
 

238
 
146 146
 
601 1,918
 

25
 
458 458
 
275 275
 
322 899
 

2,516 
592 1,341 

22 89
 
533 1,092
 
197 197
 
270 447
 

1,019 1,019 
790
 

80 221
 
60 60
 

4,841 10,276
 
136 136
 
119 5,919
 

617 617
 

12,508 33,577 



17Calendar of Events 

1988S 

January 4 - Feb. 5 Soil and plant analysis training course 

January 11 - 15 Cowpea and soybean training course for agricultural development projects in Nigeria 

January 21 - 22 Meeting of senior officials responsible for agricultural research in West and Central Africa 

February I - 19 Improved weed management training course 

February 15 - 26 Gene bank management training course 

February 22 - Mar. 4 Soil and site characterization training course (with IBSRAM) 

February 29 - Mar. 18 Seed technology training course 

March 14 - 25 Alley farming training course 

April 14 - i9 Interregional expert group meeting on exchange of technology for cassava processing and food 
products (with UNICEF) 

April 26 - 29 Second meeting of root crop research collaborators in Africa 

May I First Young African Scientist awards ceremony: A.O. Latunde-Dada (Nigeria), natural sciences 
(first prize); N. Sanginga (Zaire), natural sciences (second prize); Samuel Asuming-Brempong 
(Ghana), social sciences (first prize) 

May 2 -6 IITA Board of Trustees meeting 

May 2 -June 3 Biological control of cassava pests, training course I 

May 9 - 10 Planning meeting on collaborative programs in virus disease identification (with International 
Development Research Centre [IDRC] and national program virologists) 

May 9 -July 15 Tropical root crops research and production training course 

June 6-7 Meeting of directors of Nigerian agricultural research institutes with IITA 

June 6 -July 1 Food croDs utili'z:,ion and nutrition training course 

July 18 - August 5 Rapid multiplication of root crops training course 

July 29 Donor's Day at IITA (visit to research facilities and experimental farm by heads of donor missions 
in Nigeria and the region) 

August 1 IITA Day (ceremonies honoring staff having served ten and twenty years) 

August 2 - 5 Internal review of the Root, Tuber and Plantain Improvement Program 

August 8 - 9 Meeting on use of biotechnology for the improvement of cassava, yams and plantain in Africa 

August 8- 9 Biological control of cassava pests, training course II 

August 22 - 24 Workshop on combating Striga in Africa: opportunities for research collaboration (with Interna
tional Crop Research Institute for the Semi-Arid Tropics and IDRC) 

August 26-31 Internal review of the Grain Legume Improvement Program 

August 29 - Sept. 23 Rice research and production training course 
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September 5 - 9 Third planning meeting of the Collaborative Study on Cassava in Africa (with Centro Inter
nacional de Agricultura Tropical) 

September 12 - 13 Meeting of the CG Task Force on Sub-Saharan Africa on research needs for maize and cassava in 
eleven coastal countries of West and Central Africa 

September 26 - 28 	 Founding meeting of Alley Farming Network for Tropical Africa (with IDRC, Canadian Interna
tional Development Agency, International Council for Research in Agroforestry and International 
Livestock Center for Africa) 

September 26 - 30 Workshop on plant genetic resources in African development with IBPGR, United Nations 
Environment Programme [UNEP] and the Italian Government) 

October 3 - Nov. 4 Biological control of cassava pests, training course III 

October 17 - 21 Workshop on genetic resources of selected crops in Africa (with IBPGR, UNEP and the Italian 
Government) 

October 17 - Dec. 9 Cowpea and soybean research and production training course 

November 7 - 10 Meeting of the collaborative group in cassava-based systems research 

November 14 - 18 Workshop on potential of cassava as a livestock feed (with ILCA and IDRC) 

November 14 - 25 Training workshop for scientists of the cowpea network for West and Central Africa 

November 28 - Dec. 2 IITA Board of Trustees meeting 

December 5 - 9 	 Inauguration of biological control program center at IITA, Benin Station, Cotonou (held with a 
conference on the search for sustainable solutions to crop pest problems in Africa, and a workshop 
on the application of biological control in Africa) 

I91Y) 

February 8 - 9 Seminar on Italian contributions to cowpea germplasm collection and evaluation (with the Italian 
government) 

February 9 - 10 Workshop on the use of biotechnology for the improvement of cowpea 

February 27 - Mar. 3 Workshop on the design and analysis of on-farm trials (with Ford Foundation) 

March 20 - 23 International rice testing program for Africa workshop 

April 24 - 27 IITA Board of Trustees meeting 

April 30 - May I Special Program for African Agricultural Research (SPAAR) visit to IITA research programs, 
Cotonou and lbadan 
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20 Alley Farming 

For millennia, farmers in the tropics 
have rotated primary crops with bush 
fallows of trees and shrubs in shifting 
cultivation systems. Oil palm, African 

pear, African breadfruit, and other 
trees and shrubs are widely appreciated 
by farmers as secondary sources of 

human fod and livestock feed. Some 

trees and shrubs, such as locust bean, 
restore soil fertility as well as provide 


food and fodder. 

As long as traditional farmers have 
enough land to support the slow 

alternation of trees and crops, and 

enough labor to clear the land after the 
fallow periods, the bush fallow system 
can sustain a modest productivity. In 
many parts of Africa and elsewhere in 
the tropics, however, increasing 
demand for land to Support burgeon-
ing Iip lltions has shortened fallow 

periods. Without adequate rest periods 
of slow tree and shrub growth to 
recover from the exhaustion of cropcultivation, soil fe.rtility declines. 

Cl n soil fe. 
Declining fertility translates into 
declining crop yields. Caught In this 
unhappy chain of cause and effect, 
tropical African farmers need more 

productive, land-efficient, and stistai i-
able agricultural systems. 

Alley cropping, the most promising 

product of IITA's continuing research 
in resource management, is a sustain-
able alternative to traditional bush 
fallow systems. Instead of alternating 
brief periods of crop production with 
long periods of bush fallow, the alley-
cropping farmer grows plants and trees 
simultaneously in alternating rows. 
Alley cropping became alley farming 
when the International Livestock 
Center fbr Africa (ILCA), with which 
IITA h., cnillah rerd tinnaIPv,--rn'-

ping research since 1981, added 
livestock to the system. The animals 
- small ruminants, such as goats and 
sheep - make use of supplemental 

browse produced in the hedgerows. 

.,....;,, , 


As far back itsthe early 1920s, Nalaad 
farmers in the Philippines were already 

practicing a basic form of alley crop-
ping, using tile leguminous tree 

Leuicaena leutocephutla to terrace steep 

slopes and provide green manure for 
crops. In the I930s the Dutch colonial 
government introduced the same 
technology on contour terraces on the 
island of Timor in eastern Indonesia, 
planting Lewuaena hedgerows three 
meters apart to control erosion and 
improve soil fertility. The first pub-
lished research on alley cropping, by 
Hernandez in 1961, reported on four 
years of continuous intercropping of 
maize with Lecaena in the Philitoines. 

The trees were planted on sloping land 
in hedgerows one meter apart and 
pruned bimonthly. Hernandez reporte 
that erosion was reduced and maize 

yields substantially increased. 

At IITA, alley-system research and 
development grew out of research in 

tie early 1970s on Sustained intercrop

ping of tree species with food crops, as 

a potential replacement for shifting 
cultivation in the humid and subhu
mid tropics of Africa. Alley-system 
research has been conducted mainly on 
the Institute's headquarters farm at
 

lbadan, Nigeria, in the subhumid/ 
humid transition zone, with ittotal 
annual rainfall of about 1100 millime
ters in two rainy seasons. Research on a 
smaller scale is conducted on acid soils 
at the Onne substation, which has an 
annual rainfal! of about 2400 millime

ters in a single rainy season. 
In some 135 experiments, involving 
more than 3 IITAmrthn30 hedgerowv specs, IT 

scientists have focused mainly on two 
issues: the enhancement of soil fertil
ity, and the establishment and manage
ment of hedgerow species. Which 
hedgerow species grow best with 

which intercrops or cropping systems? 

Should hedgerows be planted as seeds 
or as seedlings? How deeply and how 

far apart should plants be set, and what 
are the most favorable agronomic 
practices? What kinds of care work 
best to establish hedgerows with 
different companion crops? HoW 
should plants be weeded and pruned 
and fertilized? Are prunings best used 
for green manure or for livestock feed? 

IITA's research shows that the success 
of the entire alley farming system 



21 

hinges on tile hedgerow species. The For the soils of the moist savanna and Tcl'hnhu lt ransf tc to 
most important hedgerow characteris- the transition zones of West and Fi:,lncr" 
tics are ease of establishment, deep Central Africa, IITA scientists have IITAs purpose is to develop improved 
roots, rapid growth, tolerance of identified tile most suitable hedgerow technologies that can be transferred to 

pruning, vigorous regrowth after species: Leueena /euct'aphala. Gliricid/ia small farmers in Africa by their 
prnt ning, and high foliage production. stpiun. Callianraca/lathyrsus, and national programs. Alley farming can 

Cassilshimea. Of these, Lencaena, the 
most promising, has been the most 

be successfully and profitably adopted
by both resource-poor farmers who 

extensively studied. have been largely ignored by past 

Inoculated with appropriate strains of research, and small farmers with 

nitrogen-fixing bacteria, Lelicaeni fixes 
70 to 135 kilograms of nitrogen per 

enough resources to produce modest 
surpluses for the market. IITA scien

hectare in six months. Leu'aena prun- tists have been working with farmers 

ings have tile same effect on maize since 1980 to test the potential of alley 

crops as 30 to 50 kilograms per hectare farming under actual farm conditions. 

of fertilizer. With the application of During tile past two crop years, 1987-
Leuwcna pruinings in lieu of nitrogen 1989, collaborating farmers have 
fertilizer, maize yields of 2 tons per planted more than 80 alley experi-

To maintain soil fertility, the hedge-

fix atmospheric nitrogen. In ldititon, 
it should have high nitrogen content in 

tile leaves, combined with ,i rapid ratethe leavescombind vithe orapte 

hectare were obtained by continuous 
cropping in a long-term trial on sandy-
loamy soil at IITA. Continuous 
application of Leucaena prunings also 
maintains the levels of organic matter 
and nutrients in the soil. With 

ments on their farms in the subhumid 
and transitional zones of Nigeria. IITA 
collaborating researchers in other 
countries in West and Central Africa 
have established similar trials on
farmers' fields. IITA's on-farm trials 

ofnd sleadeco position o tfeote i Leucaena leaves and prunings providing have emphasized the development and 
advantageous when soil cone is large amounts of biomass and nutrients evaluation of techniques suitable for 

and weed control are major considera- for the crops between the hedgerows, use by small alley farmers in these 

tions. In systems that include live-ns. Inhseders thoutdiprode e-
stock, hedgerows shold prdce year-

food-crop yields can be maintained over a long period even as the nUtri-
tional status of tile soil is improved, 

subhumid zones of West Africa. Other 
on-farm experiments are adapting and
evaluating alley farming for other farm 

round fodder. 
Other Institute research shows the environments typical of tropical Africa. 

system, hedgerows are pruned both 
systemedguronsare rupnpeoth 

advantages of establishing hedgerows 
from seeds, which are easier and 

While the emphasis of their research 
has been on alley farming, IITA 

to reduce shading and competition cheaper to handle than seedlings, scientists also assess the traditional 
wtfoo dreducops ing ntalet n Direct seeding, however, requires strict methods that alley farming is designed 
Asi eaoodrcrpgroieng in the aattention 
As in eatrlier experiments in thle 

to planting depth and seed to supplant. In many traditional-

Philippines and Indonesia, prnings treatment, and to the species and the fiarming areas, fallow species provide 

are used as a mulch to increase soil stage of growth of the crop plhnts important materials for farm and 

fertility, conserve moisture, and growing between the hedgerows. In domestic use: timber for construction; 

Suppress weeds. Prunings can also yield non-acid soils, cereal crops profit from fuel; animal feed; fruits and vegetables; 

f odder animals, stakes for crop
plants, or firewood. Planted along te 

two to four meters of growing room 
between tile hedgerows, and from low 
hedgerows, maintained by frequent 

medicinals; mulch and stakes for crops. 
Recognition of the true productivity of 
bush fallows is essential for i realistic 

contours of sloping land, hedgerows I I
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assessment of alley farming as an Assurance of an early yield of perennial 
alternative, crops has encouraged farmers to plant 

In almost four years of extensive on- annual crops in their alleys and to 

farm trials, IITA has collected infornla- maintain the alleys during the first two 
tion on Larmers' behavior during the to four years, until tile system effects i 

establishment phase of alley farming. visible improvement in yields of 

African small farmers have often annual crops. 

proved to be Sufficiently intrigued by 
tile idea of using shrubs to improve soil 
fertility and yields to try tile alley Disparities in climates, soils, and 
system. Their initial interest, however, cropping practices within and between 
has not always translated into the tropical African countries require alley 
extended effort needed to protect and farming systems tailor-made for each and tile United States Agency for 
maintain tile young hedgerows. Nor region or subregion. To launch this International Development (USAID). 
are the farmers always motivated to effiort, more than 100 representatives A full-time network coordinator, 
abandon familiar cropping patterns. from 19 cotntries attended a 1986 headquartered at IITA, began work in 
Some busy farmers, for example, put workshop at IITA. The workshop February 1989. The steering commit
off establishing hedgerows until they culminated in the establishment of the tee, including tile representatives of the 
have planted their crop. Late plhnting Alley Farming Network fr Tropical international centers, tile coordinator, 
increases the probability that young Africa (AFNETA) to promote discus- and eight scientists from participating 
hedgerow plants will be damaged sion and research on alley farming, to national programs, is chaired by Dr.
 
during weeding. test technologies, n( to encourage E.O. Asare of the Institute of Renew-


Properly managed in trials by trained cooperation among regions and able Natural Resources at the Univer
personnel, IITA's model alley-cropping countries interested in alley farming. sity of Science and Technology,
system of maize followed by cowpeas The network is sponsored by IITA, Kumasi, Ghana. Tile committee has 
between the hedgerows begins to ILCA, and the International Council already received more than -10 research 
improve yields significantly in the for Research on Agroforestry (ICRAF); proposals for alley farming trials in 
second year. Under less favorable with financial support from the various countrics of East, West, and 

mditions on actual farms, however, Canadian International Development Central Africa. Most of tile adaptive 
tile improvement usually doesn't show Agency (CIDA), tile Danish Interna- experiments sponsored by the AF
until the third year after the hedgerows tional Development Authority NETA will be carried out by scientists 
have been plhnted. (DANIDA), the International Fund fbr in African national agricultural 

To keep) firmer from getting discour- Agricultural Development (IFAD), research systems. 
aged, IITA researchers have devised The sponsors expect the network to 
alley systems in which the hedgerows bujlC a solid research foundation for 
provide early, direct, and significant sustainable alley farming systems that 
economic benefits; and in which futuire include the important crops and 
economic benefits are large and certain cropping systems, livestock, and tree 
enough to justify the farmers' ptience. products of tropical tifrica. By the 
For example, agronomists are testing mid-1990s, according to this schedule, 
systems in which perennial cash and ___ _ _tile network will be engaged in on
food crops, such itsoil pialm and trm research in all tile diverse agrocli
plantain, are planted in tile same matic regimes of this vast recion. 
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Biotechnology - tile array of advanced 
laboratory techniques for manipulating 
the genetic characteristics of crops and 
animals - offers agricultural research-
ers powerful new tools for addressing 
the food problems of Africa. IITA, like 
tile other international agricultural 
research centers, is adapting the new 
techniques to current research, while 
planning new research to take advan-

tage of biotechnology's unique possi-

bilities, 


With financial support from the 
government of Italy, IITA has estab-
lished a biotechnology unit to consoli-
date and strengthen its increasing work 
in this area. The new unit, which went 
into full operation at Ibadan in mid-
1989, vill apply biotechnology to all 
crop improvement programs at the 
Institute, and will collaborate wvith 
laboratories and institutions specializ-
ing in advanced and basic biotechnol-
ogy research elsewhere in the world. In 
biotechnology, as in all its research 
activities, IITA adapts new approaches 
and methods for transfer to its partner 

programs in tropical African countries, 

Among the research efforts in which 
biotechnology promises to figure 
significantly, even decisively, are some 
of special relevance :o developing-
country agricultu e: 

The ability to regenerate complete, 
viable plants from plant fragments, 
even from single cells, is basic to 
biotechnology, 

IITA scientists have developed and 

adapted media in which they can 
culture meristem tissue - new, 
uninfected tissue from the very tips of 

growing shoots - into virus-free 
plants. Using meristem culture, the 
biotechnology unit has regenerated 
some 100 clones of cassava and related 
species, 500 clones of sweet potatoes, 
600 clones of yams, and 100 clones of 
cocoyams. 
Callus tissue - a mass of undifferenti-
ated cells - can also be regenerated 
into viable plants. Callus culture 


promises to be instrumental in the 
improvement of yam, which is a 

polyploid and does not flower Linder 
natural conditions. These characteris-
tics do not trouble the farmer, who 
propagates yam vegetatively; but they 
rrustrate scientists attempting to 
improve the crop. Regeneration of 
plants from small fractions of tuber or 
from callus tissue may result in the 
expression of useful v'ariability in thle 
clones. 
In the case of cassava, however, scien
tists have been unable to regenerate 
mmore than roots from ordinary callus 
cultures. By culturing young cassava 
leaf tissue in a special liquid medium, 
scientists have been able to get somatic 

embryos directly. Somatic embryo-
genesis on the cultured leaf tissues 
occurred six weeks after incubation, 
Somatic embryos at different stages of 
development were then separated from 

the leaf tissue and transferred to the 

medium, 

The ability to regenerate plants from 
single protoplasts, cells that have been 
stripped of their cellulose walls, is 
essential to realizing biotechnology's 

potential. Research on protoplast
regeneration of plantains and bananas 
has not so far involved African species, 
but in collaboration with the Catholic 

University of Leuven, in Belgium, 
IITA scientists are attempting to 
regenerate African bananas and plan
tains by somatic embryogenesis. Work 
on cell-suspension and protoplast
culture techniques are next on their 
agenda. This line of research will 
eventually lead to practical, reliable 
methods for regenerating plantain 
plants from somatic cells. 

, l ItII1lyngI i t(I I),st r hiibltin' 
( r 11)lp~isni I" 

Cultured germplasm is ideal for 
distribution to national programs: it is 
considerably lighter and less bulky 
than conventionally propagated plants. 
Also, tissue-culture techniques can be 

.
 

,
 

used for rateid multiplication of 
planting materials. A test- ube tech
nique for propagating plantain and 

cooking banana by culturing shoot 

tips, developed in the 1980s, is now 
routinely used to obtain large numbers 
of plants in a fraction of the time 
required for conventional multiplica
tion in the field. Shoot tip culture has 
been used successfully to propagate 

more than 200 Mlusa germplasm
accessions. 

Most important, cultured germplasm 
is certifiably free of natlinenqs. Tests of 
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meristem-cultured sweet potatoes crosses do not produce progeny. IITA cross-fertilization, but tissue culture 
confirm that the two pathogens of the scientists, with university collaborators and embryo culture techniques may 
sweet-potato virus complex have been in Nigeria as well as in Italy and the enable researchers to surmount these 
eliminated from IITA's germplasm United States, are developing and obstacles. 
collection. Heating the mother plant assessing a variety of advanced methods in the United States\ith laboratories 
prior to meristem culture, scientists r securing viable progeny from dbiotechnology unit 
have discovered, improves the elimina- crosses between pest-resistant wild is assessing the value of advanced 
tion of mosaic viruses from regenerated species and their cultivated cowpea techniques for the improvement of 
cassava plants and white yams. For cousins. maize for tropical Africa. Of prticlar 
white yam, wvhich does not tolerate In rices of African origin in IITA's rice interest to IITA is the potential for 
hear well, scientists are investigating germplasm collection, scientists have using viral-coat-protein gene-transfer 
the effectiveness of treating meristem found genes that confer immunity to techniques to incorporate resistance to 
cultu,res with a chemical that reduces important African maize viruses into 
viral infections. Virus-free plantlets, improved maize varieties. 
sealed in sterile containers, meet plant 

quarantine standards for international I)i.ii i \iiiiscs 
distribution. Using monoclonal antibodies and 
I ll(,(t all ] )i';c lx ictalc' complementary DNA, advanced 
The development of crop-species with testing methods can detect andTh eeometorpspce ihidentify plant viruses in less than one
 
inherent resistance to insect pests and day la vrk insta oe
 
disease pathogens may reqluire transfers (lay of routine lab work, instead of tile 

diesepthgn"myreur tasfr- months of skilled effort required by 
of genes from wild relatives, even from cont i le eos.rWithrthese 
Unrelated species or genera, intocovnialmehd.Wttesunrelated species or genera, .methods,Iinto IITA scientists have identi
cultivated plnts. In cowpea and fled the various viral strains prevalent 
cassava, and to a lesser extent in maize, 
natural fertility barriers betweer: the rice yellov mottle virus and among the Institute's mandated crops 
cultivated varieties and wild relatives resistance to the Dipsi stem borer, in Nigeria. 
have so far frustrated attempts to Yet attempts to transfer these impor- In collaboration with the United States 
transfer genes. Such gene transfers from tant traits from the native species to Department of Agriculture laboratory 
Wild species to cultivars, almost high-yielding improved rices have been at Beltsville, Maryland, IITA's virology 
impossible by conventional plant frustrated by the reluctance of the unit is producing monoclonal antibod
breeding, can be achieved through crucial genes to recombine in conven- ies and complementary DNA of the 
biotechnology. tional crossing. In collaboration with prevalent viruses infecting root and 

advanced laboratories, IITA scientists tuber crops in tropical Africa. TheseAmong the most destructive insect will assess biotechnical alternatives for materials will be available to national 
pests of cowpea are the Alauwcw pod overcoming this obstacle to rice systems, many of which are unable to 
borer and three pod-sucking bugs. improvement, use the difficunlt conventional methods 
After screening over 8000 cowpea 
genotypes, IITA researchers have been Black Sigartka, aftngal disease, has for diagnosing the viral diseases 
unable to identify resistance to these recently emergedas the major threat to afflicting their c Dntries' crops. 
pests in the cultivated species. They plantain and banana production in The International evelopment
have found excellent sources in wild Africa. Attempts at conventinal Research Center (II)RC) of Canada is 
species, but attempts to transfer the breeding for resistance to this disease supporting an IITA project to help 
wild genes into the cultivars by have been hindered by lack of genetic national programs use monoclonal 
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locally prevalent viral strains. With the asexually and cannot readily be main- were multiplied in the laboratory and
 
Canada Agriculture research station at tained in seed form. Low-temperature transplanted to the field, where they
 
Vancouver, IITA is planning a special storage will enable researchers to displayed somaclonal variations at a
 
vorkshop to train African researchers preserve rare genotypes, control genetic rate similar to rates of natural genetic
 

in this technique. erosion over generations, and increase variability in other genera.
 

With monoclonal antibody methods the genetic variability available to Biotechnology will also accelerate thebreeders. 
available in African national programs, improvement of Slch vegetatively 
rapid, accurate diagnosis of viral A method for reducing plant growth propagated crops as plantain, cooking 
diseases will no longer be hampered by allows ITA to maintain extensive test- banana, and yam, which do not cross 

quarantine regulations, which prohibit tube collections of root crop and during sexual reproduction. Even 
shipment of infected plants or plant plantain germplasm. The collections among cultivated cassava species, 

parts across international borders for currently include 1000 clones of sweet reluctant flowering limits the choice of 
analysis at IITA. Timely reports from potatoes, 900 clones of yams, 100 parents for breeding. Investigation of 
countries throughout tropical Africa clones of cassava and related species, the chromosomes of cassava and its 
about the distribution and virulence of 150 clones of cocoyams, and 150 clones wild relatives, and culturing of their 
crop viruses will be instrumental to of plantain and banana. Lowering the hybrid embryos and ovules, may lead 
scientists, in national systems and at incubation temperature, researchers to significant advances for cassava 
IITA in devising prompt, appropriate have found, produces diminurive but breeding and improvement. 
responses. otherwise unaffected cassava, yam, N \\ Is Ii'1(f0r tTicicllit 

cocoyam, and sweet potato plants that 
caii live in vitro on an ordinary culture 

Well-preserved germplasm collections medium for more than a year. Increas- Electrophoresis a-method of sorting 
- seed banks - hold the genetic ing the sucrose concentration in tuber DNA fragments by using an electric 
capital for all crop improvenent culture media can produce hardy field to move them through a medium 
efforts. In seed banks, the unikue miniature tubers that tolerate long at rates that vary according to their 
genetic traits of nearly extinct wild storage much better than normal molecular weights and electric charges, 

tubers, and also sprout readily. permits rapid, positive identification of 
plant tissue. The technique enables 

I,,(.t,. Itresearchers to match unknown plant 

Sonaclonal variation -genetic materials with documented plants in 
variation appearing among supposedly the collections and to differentiate or 
identical clones regenerated from tissue classify regenerated phuats in vitro. 
cultures - is a problem for gene These capabilities will contribute to 
banks, which strive for perfect conser- the efficient selection of promising 
vation of genotypes. But in plants like germplasm for crop improvement. 

plaitain and banana that do not readily Breeders generate genetic variation by 
cross sexually to create new genotypes, crossing unlike types and then attempt 
somacon a variation is an invaluabl e 

to isolate individuals with particular, 
species and ancient races await identifi- source - sometimes the only practical desirable combinations of the parental 
cation and use by plant breeders. With source -- of new characteristics for genes. This process can now be made 
low-temperatu re preservation and crop improvement. more efficic-at by employing genetic 
tissue Culture tchniques, IITA In an experiment at I TA, more than markers" as tags for genes of interest 
scientists can conserxe, Mulipl-, and 100) clones of seven phltain cultivars, and thereby directing the selection 
transfer disease-free gernplasm from• . . revresenting: the major iolantainl types, 
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process. Advanced laboratories, using IITA's biotechnology research. A 
new techniques, are building detailed similar meeting, devoted to applica
genetic maps of a wide variety of crops. tions of biotechnology to cowpea 
IITA scientists plan to map particular research, was held in February 1989. 
traits of interest, permitting breeders 
to make accurate selections of useful 
genes 1br incorporation into improved 
varieties. 

IITA's new biotechnology unit links 
advanced biotechnology laboratories in 
EUrope and the United States with 
national agricu ltural institutions in 
Africa. With direct access to the latest 
developments in biotechnology, IITA 
functions as a training center for 
African scientists and fo)r master's and 
doctoral (legree students. Since 1981, 
the Institute has held training courses 
1or scientists from African national 

progranis on the efficient use of tissue 
culture techniques. 

To strengthen and broaden its contacts 
•vith the national programs, and to 
identify the most likely areas for 
biotechnology research, IITA hosted a 
meeting in August 1988 of African 
scientists working on cassava, yam, 
plantain, and cooking banana. The 25 
participants, representing II institu
tions in seven African countries, agreed 
on recommendations fbr the future of 
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Improving the nutrition oi hundreds of 
millions of people intropical Africa is 
nor only atmatter of developing high-
yielding crop varieties and farming 
,stems. Under the rubric of post-

harvest technology, scientists and 
technologists in IITA's crop-improve-
ment and crop-managenent programs 
encourale people to eat better by 
making good foods more availablb, 
easier tt,process and prepare, and more 
attractive and nutritious. 

ITEM: Throughout tropical Africa, a 

singe seies of Ca//souhl, thle 

cowpea weevil, eats itsmuch as 50 to 
90 percent of the harvested grain while 
it in so g fisItisis Instorage, before it ever gers to 

market. Another weevil, Silophi/s, 

attacks miaize in the field and i 

storage. The larger grain borer, 
ProistIphanls trunctils, accidently 

introduced into Africa from Central 
America, attacks many stored food 
grains and products, including cassava 

chips and maize. It can destroy 30 
percent or more of stcred maize in six 
months. 
IITA sci iss, in collaboration ih 

iraleratve withhcolabraio 

universities and research institutions in 

Nigeria and other countries, have so far 

identified three cowpea varieties with 
enough inherent resistance to weevils 
to survive six months of storage with
ton s5rciveix nint rain damstage th 
on ly 15 perce nt g rain d amag e. The 

resistance genes, incorporated into 
improved cowpea varieties f'r a wide 
range of growing conditions, are now 
available through national programs to 

farmers in many countries of tropical 
Africa. Meanwhile, scientists continue 

to screcrn ,;;,,re than 15,000 cowpea 
accessions in the Institute's germplasm 

With collaborators from Purdue 
University in the United States and a 
bilateral program in Cameroon. IITA 
scientists are continuing a search that 
began in 1972 for useful genetic traits 

among the cultivated cowpea's wild 
relatives. Using Inew screening 
technique developed at Purdue, the 
researchers have found evidence of 
strong resistance to cowpea weevil in 
some wild cowpea:. The advanced 
techniques available in IITA's biotech-

nology unit (see article, p.23) may 

succeed in overcoming the naturalbarriers to transferring genes from wild 

cowpeas to cultivars. A similar search 
getting under way in the maize 

germplasm collection for sources of 

resistance to the Siophi/us weevil. 

The larger grain borer is traditionally 
coitrolled by fumigating or dListing 

the stored maize with chemical 
insecticides, which are dangerous, 
expensive, and often unavailable when 

and where they are needed in tropical 
Africa. Scientists in the Biological 
Control Program (see article, p.50) are 
looking for isafer, more appropriate 

ac-tsnatra 

alternative: a natural enemy of the 

borer that can be introduced into 
Africa from Central America, tile 
borer's ]ionic ground. One predatory 
insect with atrapaciouIs appetite forisc ihar~cosaptt o 
borers is already known; the search isol f r o h rl k l a d d t s i 
onfr otericandiein 

ITEM: While cassava is the most 
important food in many areas of 

tropical Africa, providing a staple for 
some 200 million people, from one 

place to another it is produced in 
different shapes, sizes, and textures; it 

prospects for crop and farming-system 
innovations depend on their respon
siveness to the diverse local preferences 
of farmers, processers, and consumers. 
For making smooth fufu, a popular 
casssava product in Ghana, only cassava 
that becomes mealy after boiling and 
pounding will do. In West Africa, 
consumers judge gari, a flour made 
from fermented and dry-roasted 
cassava, on the basis of how much it 
swells in water. In some areas of West 

Africa, consumers prefer yellow gari, 

made by adding palm oil to white gari 
at the roasting stage. 

li 
, 

i j 
,.,
 

With support from the Rockefeller 
Foundation, IITA is collaborating with 
the Centro International de AgricIIl

tura Tropical (CIAT) in the Coopera
tive Study of Cassava in Africa 

bank for genes that will confer stronger is processed into different forms; and it (COSCA). The study involves gather

r-sistkmncn, i, nrenared in different wavs. The ing detailed information on the myriad 
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local cassava preferences, as a guide cassava processing for making gari. The able, and some couldn't even tell the 
for future crop improvement and crop traditional African process, which is difference. 
utilization programs. IITA researchers done by women, is tedious and ineffi- To encourage cassava consumption, 
have already developed cassava varieties cient. The tubers must be peeled by food technologists are developing and 
that are rich in carotene, a yellow hand, even in commercial, semi- modifying recipes based on suitable 
pigment that is the chemical precursor mechanized gari mills. Grated into varieties selected from the Institute's
 
of vitamin A. The yellow tubers of chips or finer particles, the cassava is
 
these varieties produce yellow gari fermented, dried, broken, sifted, and a r c ollect on
a joint JITA-UNICEF program on
 
without expensive palm oil, and with a 
 finally roasted in a hot pan without oi household food security and nutrition 
nutritional bonts. The researchers are testing simple hand developed and tested 44 cassava-based 

ITEM: The tubers of some West African implements that can peel tubers of recipes during a training course for
 
cassava varieties contain dangerous varying sizes and shapes without 
 1,778 research and extension personnel 
concentrations of hydrocyanic gluco- in 12 Nigerian states. 
sides, which must be removed by a 
laborious three-day fermentation ITEM: Cassava isseriously deficient in 

.IITA's crop management protein. The protein content of gari,
 
researchers (with colleagues from the which is breakfast, lunch, and supper
Nigerian National IRoot Crops Re- 'or many people in the region, is 1search Institute at Umudike, and the percent or less. Soybean, rich in highsarcIul itualevelom e Pam
Agricultural Development Program 

t 
at	 quality proein, is an ideal fortifier for
 

cassava and otiir protein-deficient
Owerri) are screening various cassava
 
varieties and processing methods for \I.,/ , foods; but soybean has yet to gain
. /,r widespread recognition, iiuch lessthe best combination for producing ,,,,it./,,,.J, ,,, -,,,/ ,,.i/r,,':,IIl. 

acceptance, among producer., procesgari with hydrocyanic glucoside levels .,r.,,...cosm ers
 
below the 10 parts per million speci- wasting edible flesh or pulp, which
 
fled by the Nigerian Food and Drug makes Up at least 40 percent of peels Some processors and consumers resist
 
Administration, 
 removed with knives. For roasting soybeans because they are difficult and 

Among IITA-improved cassava types cassava, tile researchers are also investi- time-consuming to prepare. With 
with low hydrocyanic glucoside gating fuel-efficient stoves that burn funding from the International Devel
concentrations in the raw tubers, the corn stalks or other agricultural wastes opment Research Centre (IDRC) in 
researchers have identified a variety instead of scarce firewood; and that Canada, researchers from IITA and the 
that produces acceptable gari after only produce an even heat, resulting in Institute for Agricultural Research and 
one day of fermentation. The search has uniform gari particles. Training (IAR&T) at Obafemi 
also turned up,- a1local low-hydrocyanic- Awolowo University, Nigeria, are 
alsturnedCuF arloa podcyani - ITEM: Consumers are increasingly 	 developing simpler, less tediousacceptable gar with no fermentation at rejecting cheap, home-grown cassava methods for preparing soybeans to 
all. Another indigenous variety, oko- products in favor of costlier imported enhance the nutritional quality of 
iyawo, has proved to be t most traditional recipes.tye wheat products. At a local market in 

acceptable low-hydrocyanic-glucoside lbadan, IITA researchers found the In a small-scale test, an IITA food 
cassava for milling into flour to make pricstechnologist has confirmed the feasibil
bread and other baked goods. cassava flour 30 percent lower than the techng co me d te pesses

prices of the same products made with ity of using commercial screm pseasIITA food technologists are also wheat. In taste-tests, however, consum- to extract part of the oil from soybeans. 
investigating alternative methods of ers rated the products ecmuallv accent- Without further processing, the 
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extracted oil can be used in a variety of These tests are the basis for a variety of The Institute has just concluded a 
foods. Consumers surveyed in three initiatives by the IITA-IAR&T joint strategic study on post-harvest technol
villages in Oyo State, Nigeria, judged project to increase consumer awareness ogy research. It plans to adopt a food 
foods developed by an IAR&T home of soybean's nutritional value and good systems approach to post-harvest 
economist using partially defatted cooking characteristics. The project's research, so that research priorities are 
soybean cake to be "very acceptable." home economists have taught classes of more clearly based on factors that 

Other tests show dramatic improve- women to make soy milk; soy moi-	 would provide African consumers 

better access to nutritionally improvedments in nutritional quality resulting moi, a steamed patty made from 

from partial substitution of soybean for soybean paste; soy akara, a deep-fried food products.
ronventinal Sufood made from a paste of cowpeas and

ingredients in avariety 0 soybeans; and the most popular dish,
 
recipes. Wheat bread with a 30 percent
 

egusi stew with soybeans substituting
admixture of partially defatted soybean 

for egusi melon seeds in a mixture with
flour is more than twice as rich in 

pounded yam or eba, a porridge made
protein as bread made with pure wheat 
from gari. Of the women who attendedflour. Soybean flour produced and 

the classes, fewer than 10 percent failed
processed i.. Africa is also Much 


cheaper than wheat, which must be subseqently to introduce soybeans into
 

imported. A large commercial bakery their own food preparation. Conversely,
 
of 229 women who adopted soybeans,
in Lagos, Nigeria, is now making bread 

only 4 had not attended the program's
with 25 percent soybean flour. 
classes. 

* .,.From 	 the beginning to the end of 

1988, the number of stores carrying 
soybeans in lbadan, in Oyo State, 
Nigeria, increased from only 10 to 
201. In a survey at the beginning of 
the joint project, none of the house

. . . holds in two sites in Oyo State knew
 

anything about soybeans. A year later, 
in the same sites, more than half the 

I)" " " " .. ""respondents had served soybeans to 

their families, and 35 percent of local 
farmers were producing soybeans to 

Gari, less than 1 percent protein when meet the new demand. By 1988, fewer 
made with pure cassava, becomes 11 than 5 percent of respondents did not 
percent protein when fortified with know about soybeans. 
whole soybean flour before it is roasted;

prtein~vhn frtiiedand pecen 	 In its research, IITA thus clearlyand 9 p ercent p rotein w hen fortified r c g i e h m o t n e o o twith residue from soybean milk. In recognizes the importance of post
harvest issues to the African small

taste-tests, consumers were unable to 
distinguish traditional 100 percent hoersorgfmily amer r o cassava gari from the soybean-fortified processing methods and losses to 
version. product quality, nutritional value, andversion.market demand. 



30 Sweet Potato Research 

Sweet potato, originally transplanted 
from its native South America, is now 
grown - often for its leaves as well as 
its root - in most farming areas of 
Africa. It is a staple food in Rwanda, 
Uganda, and Burundi; and it ranks 
second or third among the most 
important crops in several other 
countries. On IITA's original research 
agenda, draf'ted sone 20 years ago, 
sweet potato was prominent among the 
crops slated for scientific attention. In 
two decades of research, IITA scientists 
and their colleagues in national 

programs have made substantial 
progress toward unlocking the poten-
tial of this crop as a staple food for 
Africa. Their achievements include 
Improvedmaterials Lt

iproe forarosie; tiseetes
techniques for crossing vtl potatoe,;; 
germ lasm; and improvements in 

storing, documenting, analyzing, and 
multiplying germplasm. 

Beginning in 1988, responsibility for 
sweet potato improvement in the 
international agricultural research 
system was transferred to the Interna-
tional Potato Center (CIP), headquar-
tered in Lima, Peru: the change is 
consonant with the conclusions of 
IITA's recent strategic planning 
exercise that the Institute wats working 
on too many commodities and should 
adopt at narrower focus. In carrying 
forward IITA's research on the African 
sweet potato, CIP will have the 
advantages of its strategic location at 
the center of origin and of primary 
genetic diversity of the genus; and of 
its mandated single focus on tuber 
crops. CIP's future progress will btuildos the foundations laid in Africa. 

Beginning work in 1971, IITA 
scientists found a dearth of previous 
research on sweet porato production in 
the tropics, particularly in Africa. They 
also found no central collection of 
tropical sweet potato germplasm 
anywhere on the continent. Their first 
task, before they could even begin to 
decide what research to concentrate on, 
was to identify existing sweet potato 
cropping practices and to understand 
the constraints faced by smallholders or 
family farmers with limited resources, 
The constraints, it was quickly appar-

ent,e cerestant:wvere it s fuily apal--many: low soil fertility and a 
chronic lack of fertilizers; lack of 
improved varieties and of planting 

ipo vaitsa practiesearch 
cultural practices; lowvyields; crop damage from pests and

diseases; storage losses; and a product 
that was too sweet for the taste of many 

consumers, especially in West Africa. 

IITA's scientists set their goals accord-

ingly, aiming to meet the needs of the 

small-scale, poor, family farmer who 

applies limited management inputs to
 
one to ten hectares; a description that 

fits more than three luarters of the 

farmers in Africa and most tropical and 

Subtropical regions. 


The research goals included identifying 


(Ipnprir cntirr;c rif nr m -,

important pests and diseases of sweet 
potato; incorporating these genes into 
high-yielding sweet potato varieties; 
adapting the improved varieties to the 
different ecological zones of tropical 
and subtropical Africa; and maintain
ing nutritional quality and consumer 
appeal. To complement the improved 
cultivar, the scientists also aimed to 
develop improved cultural practices 
that would rely as little as possible on 
purchased inputs; as well as methods 
for reducing postharvest losses. Finally, 
the objectives included training 

scientists and technicians in national
 
programs and institutions, and dis
seminating research findings.
 

fiig
 
B l.J iii ,t (utc Ba;tni
IITA plant breeders began close to
home, collecting the few local sweet 
potato varieties they could find in 

Nigeria. Because of Nigerian regula
tions against importing plhnt materi
als, intended to exclude exotic pests 
and diseases, the first foreign accessions 
from the Americas and Asia arrived as 
seeds. For the same reasons, improved 
breeding materials distributed by I1TA 
to collaborating national programs 
were also in seed form. The need to use 
seed hindered the work, since some 
sweet potato varieties do not naturally 
flower or produce adequate seed. The 
difficulties of growing plants from 
seeds mad.: international sweet potato 
improvement a tedious, frustrating 
proposition. 

mti theers omle veeiv 
naterial that wa s completely free of 
diseases, especially viruses, IITA
scientists discovered that the sweetpotato-virus disease is actually caused 
by two distinct viruses, one transmit
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ted by aphids, the other by whiteflies. 	 tries in Africa and 26 other countries Fostering Natimnal Pr grLinis 
Either virus may remain latent and aroun,! the world, while 44 countries When IITA began sweet potato 
undetectable ;n the plant until it is received germplasm in seed form. research in 1971 there were no national 
joined by t.e second, when the disease IHI )r( )l..&J I l ilh- Y id ll sweet potato research programs in 
is expressed. This discovery made it 	 \',.ri 't Africa. With tile Institute's encourage
necessary for tile scientists to develop a Unimproved sweet potato varieties in ment and support, by 1988 Africa had 
new test for infection, sing suscep- Africa produce average yields of only 4 27 national root-crop programs, several 
tie virus, 	 to 14 tons per hectare when harvested of which included sweet potato. At
 

180 to 240 days after planting. IITA's first, tile national programs relied on
 

improved lines, even without fertiliz- IITA seed hand-carried by trainees 

ers, yield 2 1 to 4 1 tons per hectare in returning from Ibadan, but tile advent 

just 140 days. The best varieties of tissue culture technology increased, 
achieve high yields Without sacrificing 	 the flow of improved materials fromcthe baking, roasting or boiling IITA to plant-breeders in national 

therms bakngboilinroastingn orde 
: "J 'lPL"f~.~- qualities, or the combination of dryness under local: programs, for selection 


ON PIAlIliE a and reduced sweetness, that make them conditions.
 
attractive to consumers. 	 In time, many national programs were 

Many of IITA's new lines are resistant able to go beyond screening and 
to sweet-potato-virus dsease; some arei ITA-improved germplasmalso moderately resistant to reevils,to establish their own varietal improve
ao m l n w ,r ' ment programs. With support fromtile most destructive field and storage TITA, national prcgrams becameProduction of disease-free materials 	 pests of sweet potatoes in Afrka. Tile centor pant b ecme 

became possible in 1977 with the most effective weevil control depends centers for plant breeding, selection,
 
establishment of IITA's tissue culture on a combination of inherent resistance on-farm testing, multiplication, and
 
laboratory. Now experimental sweet in the plant, early planting and dissemination of locally adapted,
 
potato lines could be cloned in test 	 harvesting, and re-ridging the soil 30 improved varieties to farmers. 
tubes from living plant tissue. IITA 	 days after planting. IITA has tested a Cameroon initiated its National Root 
clones were readily passed by Nigeria's variety of postharvest measures that Crops Improvement Program, its first 
Federal Quarantine Office and distrib- help prevent weevil damage during national food-crop program, in the 
uted to scientists iii national programs storage. Institute of Agricultural Research in 
and other institutions throughout Root-knot nematodes - which attack 1978. IITA provided research and 
Africa. the sweet potato's feeder roots and the training support, posting scientists to 
In 1981, tile tissue culture laboratory storage root, leaving the plant vulner- tile new program to work with 
responded to requests from 17 African able to other infections - are common Cameroon scientists on improving 
countries and several others in Asia, problems where farmers practice cassava, yam, and cocoyam, as well as 
South America, and the Pacific region continuous cropping. IITA scientists, sweet potato. 
for disease-free sweet potato lines from screening 414 sweet potato lines in the From hundreds of trials on farmers' 
IITA's collection of clones, which then germplasm collection, were able to fields, the program's researchers 
numbered some 400. By 1988, the identify 55 with high resistance to identified several sweet potato cultivars 
Institute's sweet potato germplasm nematodes. The use of these cultivars that enjoyed widespread acceptance by 
collection had grown to include some in rotation with other crops has proved Cameroon growers. An improved 
1500 clones in test tubes. Tissue effective in controlling nematode variety, originally selected at IITA, 
cultures were distributed to 37 coun- oulations. vielded two to fotr rime, 'q much nq 
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the best local varieties in three differ-
ent agroecological zones. It also showed 
superior resistance to pests and dis-
eases, and wits highly rated by 
consumers. 

With the availability of improved 

varieties that were attractive to both 

farmers and consumers, sveet potato 

production in the Adamaous Western 

Highland and Coastal Lowland regions 

of Cameroon increased rapidly, raising 
farmers' incomes. Encouraged by the 

success of tile new sweet potatoes 
their first experience with improved 
food-crop technology - loca! farmers 
became more receptive to subsequent 
innovations, 

In Rwanda, one of Africa's smallest 
and ostdenelypoplatd cunties 

with one of the continent's most 

intensive agricultures, local varieties of 

sweet potato have been widely culti-

vated since the crop was introduced in 

the cighteenth century. Rwanda's 
small farmers - the average farm size 

is less than one lectare - were 
impatient for early-maturing new 
varieties that would respond to low 
levels of purchased inputs. "Late-
maturing varieties are f)r the rich," 
farmers commonly complained, 
"because only they can afti rd to wait." 

Working with Rwandan scientists, 
IITA scientists identified and incorpo-
rated genes for early maturity into 
sweet potato lines with higher yields, 
better disease and insect resistance, and 
appealing taste. The best of the high-
yielding, early lines, selected and 
multiplied in Rwanda for distribution 

to farmers, were ready for harvesting 

three to four months after planting, 

compared wit-h five to eight months for 

Scientists in Burundi adapted many 
features of Rwanda's sweet potato 
program to their countr '*sneeds. The 
improved lines developed and intro-
duced in Burundi, using germplasm 

from tile IITA collection, have approxi-

mately doubled the yieids of local 

varieties, 
aI'll ( pcr; 

During the past 17 years, many 
IIltu'i Mi I )l 

coutries in Africa and beyond have 
collaborated with IITA in sweet potato 

improvement. Some 80 percent of 
Sierra Leone's sweet potato hectarage 
is now planted to improved varieties, 
and the demand for new plhnting 
materials strains the capacity of the 

governments extensive new multipli

cation and] distribution network. Thle 
Government of Ethiopia, convinced of 

the sweet potato's potential as an emer

gency food reserve, is establishing a. 

root-crops research station. IITA

improved varieties have been made 
available to farmers in drought areas. 
In Uganda, where sweet potato ranks 
second to cassava among root crops as 
staple food, the government's breeding 
program draws on an extensive 
germplasm bank that includes several 
IITA introductions. Scientists in 
Mozambique lose no time multiply-

ing and disseminating improved 
cultivars received from IITA. Of the 
ten varieties released to farmers so far, 
three are the country's highest-yielding 
sweet potatoes. Kenya's researchers 
have tested several IITA-improved 
lines. The best, released to farmers in 
the country's main sweet potmto

producing region, has yielded up to 30 
tons per hectare in on-farm trials. 

After three years of government

new varieties have been adopted and 
are being grown by more than 1500 
farmers. Higher sweet potato yields 
and improved consumer acceptance -
the fruits of joint breeding and selec

tion efforts by scientists from IITA and 

collaborating countries - are reported 

from countries as diverse and far-flung 

as Ghana, Gabon, Liberia, Madagas

car, Sudan, the Seychelles, Kiribati, 

Thailand, and the Solomon Islands. 

The transfer of responsibility for sweet 
potato in the international agricultural 
research system from IITA to CIP does 

,'I N 
, . .: ., ,',. 1
 

.i...' . ' H' % ().. 
,.
 

not spell tile end of sweet potato 
research and improvement in Africa. A 
significant portion of IITA's unique 
and comprehensive collection of sweet 
potato germplasm will remain in 

Africa, under CIP's aegis. As IITA 
works with CIIP in outreach activities, 
the results of past and future sweet 
potato research will continue to flow to 
African national programs through tile 
networks established during almost 
two decades of fruitful collaboration. 



The IITA Research Program
 



34 Resource & Crop Management 
Program
 

The double challenge for agriculture in 
the humid and subhumid tropics of 
Africa is to grow enough crops to feed 
a rapidly growing population without 
degrading the reigion's resources, 
principally the soil. IITA's Resource 
and Crop Management Program is 
concerned with both factors in the 
tin)od-p-roduction equation - crops and 
resources - in dev\eloping improved 
farming systems that are economical]y 
and ecologicallyV viable, sustainable, 
and productiv'e for smallholders and 

t -1 'k,limll farmers. 

The pro,'iam s crop-management 
scientists, organized into multid iscipl i-
nary working groups with colleagues 
trom IITA's crop iniprovement pro-
grams and other relevant specialties, 
evalulat traditional and innovative 
crop ping systems based on the Insti-
utt's principal mandated crops: 

cassava, maize, and rie. 

Resource-management research focuses 
on soil, a major limiting factor in many 
agriciI toral systems of tropical Africa, 
as well as on other significant 
resources: water; solar radiation; labor 
alld mechanical energy Sources; soil 

ilclnla; and f'.rtilizers and other 
cheicalsnew 

Because crop production rapidly 
exhauIsts their soil's fertility, African 
ftarmers have traditionally allowed
fairmland to revert to nat'ural vtgeta-
tion after only a tyearsuw rCta-
tion afteurtionly a f yers flwcutia-
tion. The duration )f the fllow resting 

period, typically five to twenty or more 
years, has depended mainly on the time 

required for natural processes to restore 
soil fertility. 

In recent years, however, increasing 
demand 'or food and other agricultural 
products, and increasing competition 

for land, have forced farmers to cut 
short or eliminate the fallow periods. If 
soil fertility is to be maintained under 
the pressure of more intensive cuIltiva-
tion, researchers must develop sustain-
able cropping systems to improve or 
supl ant traditional African systems, 
such as buIsh fallow, that are based on 
shifting cultivation, 
From their point of view, meanwhile, 
the program's resource-management 
s tr i p 
scVen siateme anps
betwveen soil management and] p-roduILctivity. What are the physical, chemical, 

and biological characteristics of the 
soils used by farmers in tropical Africa? 
How do these characteristics regulate 
the transport and storage of water and 
plant nutrients in the soil? How do 
they affect erosion? 
How do the various characteristics 
interact to produce and maintain soil 
fertility? And what are the mechanisms 

of soil degradation? What are the 

individual roles and the interactions of 
these soil characteristics in producing 
plants? What are tile social and 
economic contexts of farming in these 
environments? 

And, finally, the scientists ask, vhat 
farming tecniqs, or modifica-

tions of existing techniques, Will 
permit sustained crop production at 
stable or increased levels without 
degrading the soil's fertility? 

The program's resource management 
unit Includes specialists in agroclima-

tology, soil fertility and soil microbiol-
soil physics and soil 

chemistry, and resource ecnoimlnaics. 
Their an e soils . 

soil-related problems typical of the 
major agricultural ecosystems of the 
African humid and subhumid trooics. 

In measuring the relative advantages 
and disadvantages of various farming 
systems, and designing appropriate 
improvements for tropical African 
conditions, the programs's research 
begins on experiment stations: on the 
lbadan campus and on the IITA farms, 
located in the major ecological zones in 
which the Institute's mandated crops 
are grown; and on many other sites 
operated by collaborating national 
institutions and agencies throughout 
West and Central Africa. 

' ..... 
I

.IA . 

Potentially useful innovations evolve 
through a three-stage process that 
begins with testing on the experiment 
stations. Researchers transfer promis

ing technologies to actual fields in 
their intended areas of tropical Africa, 
to be adjusted and adapted tnder 
realistic agronomic, ecological, and 
social conditions. Information from 
these farm trials returns to scientists at
the experiment stations, to become the 
basis for fUrther rounds of improve
ment and testing betore the technology 

is ready) for release to Farmers through
national agricultural research systems. 

On the basis of almost two decades of 

research on conilsAf'rican and the 
ecological and social contexts in which 
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IITA scientists and their collaborators Experiments with collaborating after five years, the soil was less able to 
in national systems have established national systems in the subhumid zone absorb water in fields that had been 
general principles tbr economic and of Zaire and in the People's Republic compacted by heavy machines than in 
sustainable agriculture. Their research of Benin have confirmed the effective- fields that had been cleared by hand. 
has affirmed the value of findamental ness of leguminous hedgerows in IITA resource management researchers 
soil-conserving and soil-enhancing maintaining soil fertility: maize yields have evaluated a variety of minimum
practices: malntaining soil cover, in alley-ftrmed plots were significantly tillage farming systems, in which
limiting the use of heavy Cqu,ipment, higher than yields in conventionally 
loosening compacted soils, avoiding planted plots. groun cove th lit erni 
1m11ct l,tu[res in tavor of m ixtures of ground cover with little or no soil 
IMooltMin eaprofed mixrs ofd Th, resource management program has preparation. These systems have proved 

evaluated mulches and cover crops effective in conserving soil moisture 
using fertilizers, but avoiding overuse. - including fast-growing, leguminous and organic content, preventing 

These general principles are embodied . erosion, and maintaining cooler soil 
in improved farming systems and temperatures. IITA's experiments have 
nmethods developed through research " demonstrated the utility of minimum
by program scicntists .vth their tillage or no-tillage systems in alley 
collaborators in national systeiws. Some farming, and the importance of 
examples tolhew. mulches and herbicides for suppressing 

weeds on tmtilled soils.
Alley cropping, a form ofagro-
forestry in which crops are grownb The program's crop-management 
between hedgerows of woody shrubs working groups, emphasizing interdis
and trees, is the most promising new ciplinary collaboration under actual 
system developed at IITA. The use of farm conditions, synthesizc rcsource
lego m inous hedgerow species, which management and crop-improvement 

harbor nmtrogen-fixing bacteria intheir species that can be planted as live research into sustainable, productive 
roots, canmches - for vrious ecological cropping systems that are appropriate 
self-k.rtilizing. With periodic pruning conditions in tropical Africa. Used for smallholders. During 1988, the 
to keep them from shading the com- cefore, during, and after cropping, three working groups continued tile 
panion crop, the hedgerows also e re v or retard soil d lg development of improved mixed-crop 
firnish mulch and feed for livestock. tion and suppress weeds. IITA re- farming systems, based on maize, 
(See article, p.20) searchers have improved some simple, cassava, and rice, for the major ecologi-

In 1988, the eighth year of trials on hand-operated equipment for planting cal zones of tropical Africa. 

IITA's Ibadan farm, yields of alley- crop seeds through mulch cover. In the Shaba province of Zaire, a new 
farmed maize were 10() percent higher For extensive land clearing and de- streak-resistant maize variety, selected 
when planted between hedgerows of velopment, IITA's research suggests by researchers in the national program 
one species, and 69 percent higher from IITA breeding materials, yieldedwhen planted between hedgerows of specialized eqluipment that causes yile

minimum of soil disturbance and uip to two and one half times as much 
another, than were the yields of con- subsequient erosion. The shear blade, as the local variety. In trials uinder 
ventionally planted maize. In other fbr exanple, cuts trees at ground level, actual farm conditions, resistant maize 
1988 alley-farmiing trials on sloping iaking it unnecessary to pull the 1)pt,lations from IITA outyielded 

fields, hedgerows demonstrated their stumps out of the ground. In the other varieties by 600 to 700 kilo
speriohumid-frest zone of Nigeria, stdis grams per hectare. 
in controlling soil erosion and water I~mdfrs oeo ie t tde 

ncoln sin 1988 by IITA and the United On farms inMono province in Benin, 
ru~noff. NLrinnmc I 1 thatir n r.nmn-IGn-1rcirumn -- anntirior IITA r-1, -- o[, 
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in the national system, outperformed let/lou' /I/(//l'erliliI, more densely populatedareas to be marginal 
the best local varieties in its first Recent studies by researchersfrom the for this ecologicalregime - too short to 
season. In a maize-based cropping Resource and Croj) Alanagement Program assure sustainedagriculturalproduction.
 
system in the forest/savanna transition illustratevividly the vicious circle that 
 In virtually all of the villages,farmers u'ere 
zone, an IITA-improved cassava traps traditional agriCulturein much of able to identify shorterfallou' periods as the 
cultivar, interplanted with the maize, tropicaul Aica. Fairm.ers underpressuretoca primay cause otheir reducedyieds. In one 
yielded half again as well as the local increasefood productionfor grow'ing sur ey region, farmers estimates of the 
variety. populations,shorten theirfallou'periods decline in fallou' periodoer twenty years 

Redhuedfal/ou' result inreduced soil averaged22 percent: while their estimates of 
, ~ " "" feirtility, 'hich translatesinturn into less yield decline averaged 75 percent. In 

food production, not more, increasingthe another region, accordingto fariners' current 
pressureon the farmer to cultivate ever- estimates, a 62 percent dec-line in fallow, 
more-narginallands or to shorten his periodwas associatedwith a decline in 
fallous even more drastically. yields of more than 90 percent. 

In collaborationwith the Imo State In addition to diminiShJy.,,s ti;, II-A 
AgriculturalDevelopment Project, IITA researchersfound, abbreviatedfallows also 
researchersin 1988 sur'eyedfarmers in coincied with diminishedcrop diversity. 
v...illages in the humid forest zone of Farinersalso recognizedthat shorterfallou, 
southeasternNigeria, w'hich includes some periods w'ere the reasonfor the declining 
of the most ensely populatedareas in sub- quality and quantity of variousproducts 

In five villages in *Nigeria,by 1988 SaharanAfrica. Historically,traditional -fuelu ood, planting stakes, construction 
farmers had adopted improved cassava farmers croppedtheir soilfor a single season, materials,wildfoods, and others - that 
varieties from IITA and the National then allowed it to revert tofores; fior four to the)' traditionallyharvestfrom the bushes 
Root Crops Research Institute of seven years to regain its fertility. With this andtrees that alternatewith cultivated 
Nigeria on more than 30 percent of long restperiod, thefr'agilesoil was able to crops. 
their fields. Tile improved varieties sustain a modest production almost 
yielded approximately 50 percent indofinitely. 	 In CenterProvince, Cameroon, less densely
 

populatedthan southeasternNigeria,

better tAsked to compare their current practices anothersurvey revealedeven more drastic

Local farmers and IITA researchers with those of tuenty years ago, farmers in curtailnentoffallous. In humMi-forest
 
tested cassava-based intercropping all villages reportedreducing theirfallou, villages generally, th, survey found 64
 
y'rems in 1988 in Nigeria's forest periods by an average of about 40 percent, percent of househols using fallon's of three
 

zone. Economic analysis by the crop- from an average of4.5 years to only 2.5. In years or less. In those villages connected to 
management working group revealed general, the most densely populatedregions cities by road, 11 percent ofhouseholds 
that intercrops of maize or soybean reportedthe shortest fallou periodsand the reportedfallows of one year or less. Only 6 
with cassava were highly profitable for greatesta'eragereduction. percent ofsurv'eyed households - a 
local firmers, wvhile added costs fo~r Farmers non' reportfallo' periods of two someu'hat higherpercentage of them in i 
insecticides made cowpea a marginal yearS or less in about 25 percent of the roadsidevillages - reportedusing i 
proposit ion. After three years of trials sur'eyed villages, compared with 4 percent fertilizers in place offallows to restore soil 
to compare the effects of vious of the villages tuenty years ago. Fallou'sof fertiliy. In villages ojthe transitionzone, 
cropping systems on soils, the research- four 'eeir or more are reported imi only 30 whereflarmers crop theirfields fJr more 
ers identified a significant improve- percent of the villages today,. compared with )ears beta een fallowr than the', do imi the 
ment in important soil characteristics 40 percent previously. Agronomists consider forest zone, 96 percent of households reportedl 
associated with increasingly complex t, ' t t ,, ;, ,b~ fallows of th,,v,,irr i,............ 	 rn
 



37 Root, Tuber, and Plantain 
Improvement Program 

Cassava, plantain, and yam, widely 
grown by subsistence farmers, are the 
staple foods of hundreds of millions of 

people in the humid and subhumid 
regions of tropical Africa. Of the three 
crops, cassava, a tuber, is by far tile 
most important, providing more than 
half the calories consumed by more 
than 200 million people. 

Cassava is Uniquely important in Africa 
as a reserve against famine. In the 
nutrient-poor, often acid soils of the 
lowland humid forest zone of Central 
and West Africa, where it is tradition-
ally grown, cassava produces more food 
for less labor than any other crop. In 
recent years, cassava's tolerance for 
drought has encouraged its rapid 
adoption by farmers in areas with 
unreliable rainfall. 

Because Of its special value as insurance 
against hunger in these famine-prone 
areas, cassava is accorded te highest 

priority in IITA's Root, Tuber, and 
Plantain Improvement Program. The 
recent extension of cassava culture into 
areas of low and unreliable rainfall adds 
urgency to tile IITA scientists' search 
for varieties suited to semi-arid 
conditions. At the same time, the 
importance of cassava in the highlands 
of eastern and southern Africa is the 
impetus for IITA's work with the 
Eastern and Southern African Root 
Crops Research Network (ESARRN) 
on varieties for mid-altitude 
conditions. 

In general, the major constraints on 
increased cassava production include 
diseases, insect pests, nematodes, and 
weeds. For each major agro-ecological 
zone, IITA's cassava program aims to 

develop and disseminate improved 
cassava cultivars that combine high 
yield, resistance to major diseases and 

insect pests, and adaptation to a wide 
range of ecological conditions and 
farming systems. To appeal to consum-
ers, the improved varieties must also 
have appealing taste and other qualities 
suitable for making popular dishes, 

Additional research will lead to 

reduction of post-harvest losses and 
processing that cassava requires. 

/ 1)!'' 

' ' ! 

By 1989, many national programs in 
Africa had adopted improved, high-
yielding cassava varieties developed at 
IITA, and locally named varieties 
selected from the Institute's breeding 
material. These improved varieties had 
been multiplied and distributed widely 
to thousands of farmers in countries 
throughout Africa, including 
Cameroon, Gabon, Liberia, Nigeria, 
Rwanda, Seychelles, Sierra Leone, 
Tanzania, and Zaire. 
Early research succeeded in developing 

lines with resistance to the two most 
destructive cIssava pathogens in Africa, 
cassava mosaic virus and cassava 
bacterial blight; as well as reduced 
cyanide content and more appealing 

skin texture, flesh color, and other 
characteristics. Dissemination of the 
improved lines was initially delayed, 
however, by the slow process of 
multiplying cassava planting material; 
and delayed further by national plant 
quarantine regulations. 
Both obstacles were at least partially 
overcome by the introduction of tissue 

culture techniques, which eliminate 

viral and other diseases. Clones in 
tissue Culture form have now been 
shipped to more than 30 countries. 
More recently, the development of 
techniques for multiplying plants 
rapidly, and for distributing small 
cassava stem cuttings in sealed poly
ethelene bags, has further eased the 
process of cassava improvement. 
In 1988, screening cassava hybrids and 
clones in the germplasm collection, 

IITA scientists for the first time 
identified naturally occurring, partly 
fertile tetraploids and triploids. 
Subsequent screening revealed that a 
substantial proportion of hybrids 
produced "giant", or diploid, pollen 
cells. To cassava breeders, these 
discoveries offer increased genetic 
variability and novel gene combina
tions, suggesting new breeding 
strategies for cassava improvement. 
Also in 1988, IITA cassava breeders 
developed improved varieties with 
yellow root flesh, for use in the prepa
ration of the traditional West and 
Central African roasted cassava dish, 
yellow gari. Normally white, gari turns 

yellow if palm oil is added to the 
cassava during roasting. The palm oil, 
rich in carotene, a plant pigment that 
converts to vitamin A in animals, 
makes yellow gari more nutritious than 
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white gari, and as much as one third growing African demand for bread, the researchers found four females that 
more expensive. The yellow-flesh p i produced seeds, and several males with 
cassava developed at IITA combines significant degrees of disease resistance.high carotene content with good Plantain is a particularly useful crop for Seeds from the initial crosses, grown at 
aroomic characteristics, resistance to small farmers in te humid forest zone. ITA's substation at Onne, Nigeria, 

chaactrisics resitanc 
pests and diseases, and high yield; and As a backyard crop, it coexists easily were cultured by the Institute's 
its tubers make yellow gari without with established farming systems; it biotechnology unit [see article, p. 23)
palm oil. reduces degradation of tile ecosystem; to overcome their natural reluctance to 

and it provides a reliable source of food 
Biological control of tile cassava for the "hungry season" before other germinate. 
mealybug, a major pest of cassava, by crops are harvested. Tile most impor- In another approach to black Sigatoka 
tile tiny wasp Ep/li,,caIris lopezi has tant threat to plantain prodictioin is disease, Institute breeders in 1988 
been successful since the earliest black Sigatoka, an especially virulent crossed susceptible plantains with 
releases of this natural parasite in fungal disease that attacks plhiitain and resistant diploid bananas. Some of the 
1981-1982 in Nigeria by JITA's Root, cooking banana in many parts of hybrids yielded as many as 169 seeds 
Tuber, and Plantain Improvement Africa. Many areas where black Siga- per bunch, producing almost 100 

aroAs toceitseslac 

Program. The Institute's Biological toka is not prevalent are also experienc- plants. Using new biotechnological 
Control Program has since released the ing rapid, mysterious declines in yields techniques, IITA is now multiplying 
parasite, by air and on the ground, in of pantain and cooking banana, four resistant cooking banana hybrids
18 countries across Africa's cassava probably due to a combination of from these crosses for distribution. 
belt, substantially reducing mealybug stresses. File Institute's scientists press Y1'i11 
damage. Biological control of cassava tile search for both tile causes and the West and Central Africa produce and 
pests has recently been augmented by cures of these yield declines. 
IITA's cassava breeders, who have consume over 90 percent of the world's 
developed two "arieties with demon- yams, a primary staple for tens of 
strable levels of genetic resistance both millions of people. Tile importance of 
to mealybt~g MRd to green mite. the crop, and the promise of significant 

improvements in yield, more than 
As tile Institute's collecqion of geno- justify continuing yam research. The 
ty'pes has continued to grow, increasing goals of IITA's yam breeders are to 
the variety of genetic characteristics produce plants that require less 
available to breeding programs, laborious staking; to improve tile yam 
researchers have been able to identify tuber's shape; to build in genetic 
suitable improved varieties for tile resistance to major diseases and 
major African intercropping systems. nematodes; and to make yans look and 
Other lines of research have led IlTA taste better to consumers. 
scientists to the genes controllingvaientita ifeenes nrog IITA scientists trying to breed plantain Even before 1988, despite the frustratacetl d iffeenitydrof teir- varieties with genetic resistance to ing complexity of yam's reproductiveoranism] thaticausestityrotn er rot black Sigatoka disease face three biology, IITA breeders were able toin citsshv. O a more nlane level challenges: first, to find fertile, seed- make as maily as 10,000 crossestests in IITA's laboratories have producing fermale plants; second, to annually to select fbr promising 

demonstrated that flour made from find diploid male plants with inherent characteristics. During the past five 
certain varieties of cassava and yam can resistance to Sigatoka; third, to mate years, scientists have made significant 
be u;ed as a partial substitute for tile two successfully. Screening plan- improvements in methods for produc-

I .. .. I tain cul ivars in the IITA c hollcrion ini, hi,,h mlirv hniv-enir nil 
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abundant yarn planting material, 

relieving farmers of their traditional 
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In 1988, yam breeders brought to 
fruition their five-year effort to pro
duce varieties with resistance to foliar 
necrosis, a disease that causes yam 
plants under African conditions to lose 
all their leaves before flowering. 

2oi.ftu'e.,

v .:;c!,' 
' ' ; ' , ' . ,''" i,') /', ;/, ,':l' I''.!i' 

,',I, . ' " ,' !i' 

lybrid seeds, produced from necrosis
resistant cultivars in IITA's germplasm 
collection, were planted in isolation in 
1983; tile resulting seedlings were 

raised in 1981 and cloned in 1986. The 
best selections from these clones, 
advancing in 1988 to uniform trials atfour ecologically diverse locations inN igeria, yielded dramatically better 
than the best local cultivars. 

\\ C,'I I"( C C 

Primary responsibility for sweet potato 

in tile international agricultural 
research system was transferred in 

1988 to C P, tile International Potato 
Center in Peru. [See article, p. 30). 
l)uring 17 years of work on the crop, 

IITA scientists had made significant
Improvements, developing clones 
resistant to weevils, sweet-potato virus 
complex, and root-knot nematodes; 
selecting more than 50 non-sweet 
varieties, preferred by consumers in 

West and Central Africa, from IITA's 
vrt-n livf m(,rnin i)cm C'1?1 

- ,J1.',f 

http:nu/c/.in
http:000itai/l-.i7
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distributing improved varieties to The yam germplasm collection was 
more than 50 cOuntries. Tissue culture converted in 1988 from tile field to in 
methods, developed in the InstitUte's vitro form and augmented by 600 new 
biltechnology Unit [see article, p. 23), accessions. IITA's in vitro collections 
produced disease-free elite planting now inclide 1000 clones of sweet 
materials that could cross international potatoes, 900 of yams, 100 of cassava 
borders without qJuarantine. Tissue and related species, and 150 of 
culture was also instrumental in cocoyams. 
achieving rapid and sure multiplication 
of scarce breeding materials and secure 
conservation of germplasm. 

Biotechnology played i key role in 
root, tuber, and plantain improvement 
at ITA in 1988, enabling breeders to 
overcome previously intractable 

problems in reproductive biology. The 
Institute thus was able to produce and 
multiply disease-free planting materi
als that it can freely share across 
national borders with its research 
partners throughout Africa and 
beyond. 

For the first time, five white yam 
varieties, obtained by meristem 
culture, were certified disease-free by 
Nigeria's Plant Q~arantint Authority, 
in effect giving them passlports to 
travel anywhere. IITA is now multiply
ing these potentially valuiable materials 
for international distribution. 

Plantlets of 12 selected varieties of 
cassava, regenerated by meristem 
culture, were transplanted for testing 
to detect virus inf}ection. The Istitute 
sent almost 2000 plintlets from other 
meristem-cul tured cassava materials to 
25 countries in Africa; and more than 
1600 plantlets from meristem-cultured 
sweet potatoes to 23 countries around 
the world. IITA's collection of' 
germplasm, the raw material for 
biotechnology, continued to grow. 



41 Grain Legume Improvement 
Program
 

Protein-rich grain legumes - princi- cowpea breeders have shifted their nates in the region. They will be 
pally cowpea and, in recent years, attention from varieties suitable for tolerant of the region's characteristic 
soybean - are especially important in grain production as a sole crop to drought and heat, and they will be 
many parts of Africa where diets are varieties adapted to the cereal-inter- resistant to the region's endemic para
otherwise lrotein-poor. cropping systems of the West African sites, diseases, and pests. An IITA cow
(" )N savanna, pea scientist is presently stationed at 

Because of its tolerance of drought and The major goal for IITA's scientists in ICRISAT's Sahelian Center in Niger. 

heat, cowpea is a major component of the savanna is developing cowpeas that 
typical farming systems in the dry combine adaptation to the region's 
savanna zone of the northern tropics. In millet-, sorghum-, and maize-based 
the moist savanna to the south, cowpea mixed-cropping systems with resis
is a relatively less important compo- tance to major pests and diseases. 
nent of more complex and diverse Cowpeas in the savanna are challenged 
farming systems. Even beyond its by such pests as parasitic weeds, 
growing range, in the humid forest aphids, bruchids, and thrips; and a 
zone trther south, cowpea is marketed catalogue of diseases, including 
very successfully as a high-protein bacterial blight, ashy stem blight, . . . / , ' 
food, returning icash income to Septoria, scab, and brown blotch. .",' *i. ".': /".t""',.1 

fhrmers in the savannas. Cowpea In collaboration with the International 
haiulms, or pods, are widely used as an Crop Research Institute for the Semi- For the transition/forest zone, IITA's 
animal feed. Arid Tropics (ICRISAT) and the research team - a breeder, an ento-

In West Africa, where cowpea is Institute for Agricultural Research at mologist, and a pathologist - is 
second only to groundnut among Ahmadu Bello University, in northern developing cowpeas with resistance to 
legumes in the diet, at least 80 percent Nigeria, IITA is basing a cowpea the zone's important insect pests: pod 
of cowpea is grown in mixed cropping research team -- plant breeder, borers, pod bugs, thrips, and bruchids. 
systems, interplanted with pearl millet pathologist, and physiologist/agrono- The search for genetic resistance 
in the Sahelian desert zone, and with mist - iii le savanna. The new reaches beyond cultivated cowpeas to 
sorghum or pearl millet in the dry substation is at Kano, in northern their wild relatives. Together with 
savanna. The cowpea is usually inter- Nigeria, in the major cowpea-growing other IITA programs, the Grain 
planted randomly with the cereal in a zone that extends across several Legume Improvement Program is 
style of association to which both have countries of West and Central Africa. adapting improved cowpea ,arietis 
evidently adapted through centuries of ICRISAT's existing sorghum-research specifically for the cassava-, yam-, and 
co-evolution. More recently, cowpea facility at Kano will afford IITA's team rice-based cropping systems character
has also been grown in association with the opportunity for collaborative istic of transition/forest agriculture. 
maize in the moist savanna; and with research on cowpea in sorghum-based The Institute's cowpea breeders, past 
cassava and yam inforest/savanna cropping systems. and future, draw their genetic capital 
transition zones. For the Sahel zone, a prime objective of from the world germplasm collection, 

Tile cropping systems in which cowpea IITA breeders is to develop dual- maintained by IITA's Genetic Re
is cultivated vary mainly with latitude, purpose cowpeas, equally useful as food sources Unit. In this pool of genetic 
which determines tile duration of the or as fodder. These types will be well diversity, now exceeding 15,000 
growing season: from two to three adapted to tile low levels of fertilizers accessions, the grain legume program's 
months in the north, to five months or and other inputs typical of the millet- scientists have found significant levels 
more in the southern savanna. IITA's based cropping system that predomi- of resistance to the storage weevil, 
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leafloppers, ant; aphids; and partial before. ITA's rice-based systems IITA group then went on to investi
resistance to other pests and diseases. working group is evaluating the gate the mechanism involved in the 
The genes for resistance have been potential of this rice-cowpea farming wild cowpea's resistance to pod borer 
incorporated into elite varieties, system for Africa's inland valley and pod bugs. 
conferring nmUltiple resistance, ecosystem. Farmers in northern IITA breeders made extensive Use in 

Using techniquLes developed in the Nigeria, meanwhile, have adopted 1988 of a cowpea line from Botswana 
Biotechnology Unit and advanced some of IITA's semi-erect breeding that showed resistance to the differentlines. 
laboratories elsewhere, IITA's cowpeai strains of the parasitic weed Striga. 
breeders are preparing to breed inter- In 1988, pest and disease resistance Several lines combining resistance to 
specific hybrids, pyramiding genes were the major themes of IITA's Striga with superior agronomic charac
from diverse parents, including wild cowpea research. With colleagues at teristics are now being evaluated for 
cowpeas, to create cultivars with Purdue University, IITA researchers the Sahel and savanna zones. An IITA 
multiple resistance to important pests continued their studies on improved breeder, working in Ghana with the 
and diseases. methods for screening cowpeas for national program in cowpea and 

In collaboration with the University of bruchid resistance, developing i soybean improvement, has identified a 

Naples, in Italy, and Purdue Univer- technique for identifying resistance in bruchid-resistant line with white seed 

sity, in the United States, the Institute less than one day, instead of the 45 color and high-yield potential as 

has initiated an interspecific-crossing days required by the conventional superior for on-farm testing. IITA 

program that will draw on the diverse screening method. bre,-ders have incorporated resistance to 

genetic capital in the world cowpea The search for additional sources of aphids and bruchids, as well as mul
collection. Also with the University of genetic resistance led in 1988 to two tile into ever dis ea 
Naples, and with other Italian institu- wild cowpea species that have shown viruses, into aIlarge number of cowpea 
tions, IITA is ptrsuing basic research significant resistance to three major lines, including local former's varieties. 
in cowpleas under a special grant from pests. IITA scientists have successfully Miuring 1988 IITA responded to 
the Italian government, crossed these wild cowpeas with requests for improved cowpea lines 

cultivated species. The resulting fertile from 55 countries. Four IlTA-im-
Until recentlythas been on developing hybrids are currently being screened to proved varieties progressed from 
untlerect l nsemi-erec determine if resistance has been international trials through extensiveo evelopi 
erect orF semi-erect co)\vpeas that 
mature eairly and are insensitive toI inherited from the wild parent. testing byyInational programs to official 

v i i irelease in Ghana, Tanzania, Democratic 
variations in day length. Tile most ITA researchers also developed a reaen, ana, Tian D 
suIccessful off IITA's erect varieties, screening technique for pod bugs that Yemen, and Bolivia. 
which mature as early is 60 days after uses dry seed in the laboratory and is >, c-t'iln 

planting, are being used in rice-based both faster and easier to use than tile Despite its agronomic and nutritional 
mixed cropping systems in the Philip- earlier method. Techniques for screen- virtues, soybean has not yet become 
pines, other parts of SoutheIast Asia, ing for resistance to Alaruca pod borer widely iopthiar in Africa, because high
and a few areas in Nigeria. Farmers sow%' were also improved, enabling research- yielding soybeans from the United 
these cowpeas in their rice fields ers to identify significantly different States and elsewhere have not been able 
immediately after they have harvested levels of resistance among various lines to be grown successfully. The major 
tl-ir rice, when the fields would of \/4qa rexilata,a wild species. obstacle has been tile inability of native 
normally lie killow. Using only the Collaborating with researchers at the rhizobia - the same nitrogen-fixing 
residual moisture in the soil, tile International Center fo)r Insect Physiol- bacteria that readily colonize the roots 
legumes mature quickly, yielding a ogy and Ecology (ICIE) and Wye of cowpeas, groUndntuts, and other 
valuable harvest where nothing grew College of London University, the African legumes - to form symbiotic 
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relationships with exotic soybeans. The another strain of leaf spot, aggressive soybean milk production. Tile result
alternative, innoculation of African screening by IITA scientists quickly ing gari had ten times the protein 
soils with imported rhizobia, was tot) identified a few varieties with multiple content of traditional gari. 
expensive and complex for most resistance. The best of these also 
African smallholders. Recently, in proved to have higher yield, greater 
collaboration with scientists from resistance to shattering, and better seed 
Nigeria, Cameroon, Ghana, and Zaire, color than the previously popular 
IITA scientists transferred the ability variety. 
to nodulate with African rhizobia from Since research by IITA scientists and 
an unimproved Nigerian soybean to their colleagues has overcome the main 
high-yielding, imported varieties. barriers to cultivation in tropical 

IITA's breeding program has also climates, soybean production has 
overcome the second major obstacle to attracted significant interest in many 
soybean cultivation in Africa: tile areas of West and Central Africa. In 
tendency of soybean seeds in warm, the moist savanna and transition zones, 
humid climates to lose viability soon improved soybean cultivars have 
after they are harvested, long before proved less susceptible than cowpeas 
they can be planted. After years of and other food legumes to pests and 
effort, researchers were able to transfer diseases. 
genes for seed longevity into elite Against tile clay when soybean achieves 
soybean lines that are readily symbit,(c its deserved popularity as a source of 
with indigenous rhizobia. As , result, high-protein food and oil for tropical 
African smallholders can now grow Africa, IITA maintains a soybean 
this high-protein crop without ptr- germplasm collection, continues an 
chased fertilizer, active breeding program, and investi

gates postharvest and utilization issues. 

With Nigerian colleagues from the 
Institute for Agricultural Research and 
Training at Obafemi Awolowo Univer
sity, the Institute's scientists experi
mented in 1988 with different bread 
recipes, mixing in various percentages 
of soybean flour as a high-protein, 
cheaper substitute for wheat flour. 
Acceptable bread, with almost twice 

the protein value of bread made solely 
from wheat, resulted from i mixture of 

By 1986, a1single improved variety, 25 percent partially-defatted soybean 
relatively high-yielding and resistant flour. In another collaborative project, 
to Cercospora1 leaf spot, had become 

popular in tile savanna and mid-
altitude zones of Nigeria. In 1987, 

IITA and IAR&T scientists in 1988 

fortified gari i West African staple
made from fermented cassava i with 

when this varietv proved susceptible to whole sovbeans or the residue from 
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The popularity of maize in West and nitrogen-fixing intercrops, however, ment practices and early-maturing 
Central Africa continues to rise, as low soil fertility constrains continuous varieties. With irrigation, however, 
population growth and increasing maize cultivation, maize has great potential in the 
urbanization create demand for a crop The lowland humid forest zone, lowland dry savanna. Especially on 
that repays the farmer's labor with characterized by high rainfall and good soils in the wetter parts of the 
generous yields of food and feed, and humidity at elevations up to 800 zone, maize production is already 
that produces nutritious grain that can meters above sea level, presents the expanding into traditional sorghum/ 
be easily transported and stored, maize farmer with one discouragement millet systems. 

Most African maize farmers, however, after another: disease and insect At IITA headquarters in Ibadan, the 
lack the resources to respond to the attacks, low light intensity during the program's scientists are responsible for 
growing demand. Relying on tradi- growing season, acid soils, low soil research in maize agronomy, plant
tional farming systems, cultivating fertility, and high humidity that makes pathology, entomology, and breeding 
their small fields with few, if any, grain drying and storage difficult, and genetics. These scientists also 
purchased inputs, they face formidable Rapid urbanization in some coastal develop and test improved germplasm 
problems: endemic pests and diseases, areas of this zone has nevertheless and distribute it to researchers in 
and a variety of unfavorable agronomic stimulated the demand for fresh maize national systems and others for further 
and ecological conditions. As a result, as well as for dried grain. testing and adaptation. The effort also 
African maize yields are commonly enlists scientists from other IITA 
about I ton per hectare, well below programs. As part of the Institute's
 
their potential. 
 international cooperation effort, for 

The main objective of IITA's Maize example, scientists are posted to col-
Research Program is to give the small laborating national research systems to 
farmer, with limited resources, varie- assist in developing appropriate 
ties that diminish the risks of produc- germplasm. An agronomist and an 
tion. These varieties must have the economist in the Resource and Crop 
potential for high yields, they must be ~Management Program concentrate onroeiat orhighythe ,s y sd tresistant to tile major pests and maize-based farming systems, and1,, ... .'"'' ..: '""//"*/"scientists in the virology unit investi
pathogens, and they must be better /at mascientistszinhevirologysuniteinvesti
adapted than present cultivars to the gate maize viruses. 
farmer's environmental and agronomic 
 In many tropical regions, the mid- In 1988 IITA's most active maize 
circumstances. With t e perception of altitude zone - from 800 to 1500 partnerships were with Cameroon and 
reducedmeters above sea level - is ideally Zaire. IITA also participates with other
increased investment in other improve- suited to maize. With good manage- national maize programs in the Semi
ments to increase maize production. sedto me. anWi, godm Arid Food Grains Research andment, farmers can achieve and sustain 
The Maize Research Program tailors its high yields. In Africa, however, maize Development (SAFGRAD) maize 
research to four principal ecological at these altitudes is subject to periodic network, and posts a coordinator to 
zones in West and Central Africa. Tle epidemics of maize streak virus, maize SAFGRAD project headquarters inzones inWest an CentralABurcinaheFaso.miWithinaithesinternationaliz 
lowland moist savanna has tie greatest mottle virus, blight, and rust. Burkina Faso. Within the international 
potential for maize production inWest research system, IITA's maize researchAfrica: already, during the past dcade, In the lowland dry savanna, or Sudan program shares research findings and 

maize has increasingly replaced savanna, zone, low rainfall - 500 to genetic materials with the Internasorghum in this region. Without 800 millimeters per year - makes tional Maize and Wheat Improvement 
moesorm itis ergi,hot rainfed maize production risky without Center (CIMMYT) in Mexico, and 
modest applications of fertilizer, ornrn wqrer-mnn _ - . : _ - -. - - - ' A 
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distributed 242 international maize incorporate the resistance genes into commitment to on-farm research in 
yield trials in response to requests from improved varieties. By 1985, high- maize agronomy has increased. From 
collaborating research institutions in yielding, streak-resistant varieties - 1979 to 1987, IITA scientists collabo
26 countries throughout Africa and both open-pollinated and hybrid - rated on agronomic research with 
beyond. wiih different maturities and grain national programs through participa

types, had been developed for farmers tion in the SAFGRAD maize network 
in all the maize-producing zones of in Burkina Faso. Similar joint efforts 
Africa, in active collaboration with continue in the Institute's bilateral 
scientists from CIMMYT and African maize programs in Cameroon and 
national programs. The value of this Zaire. A maize agronomist, as well as a 
ten-year effort was recognized by the breeder, will be based at IITA's 
1986 King Baudouin Award for Inter- planned savanna substation in Cote 
national Agricultural Research. d'Ivoire for research on that increas-

In 1988, as a stimulus to emerging ingly important maize environment. 

. government and private seed-produc- IITA's maize breeders develop im
tion programs in Africa, IITA pro- proved cultivars - both open-polli
duced 14 tons of streak-resistant maize nated populations and varieties, and 
seed for multiplication by national stable inbreds and hybrids - for the 

The major insect enemies of maize in programs in seven West African three major maize-producing ecologi-
Africa are maize stem borers, which countries: Benin, Burkina Faso, cal zones: lowland forest, lowland 
attack the growing maize plant itself; Cameroon, Cote d'lvoire, Ghana, savanna, and mid-altitude tropics. The 
leafhoppers, which are vectors of major Niger, and Togo. A streak-resistant major concern in developing improved 
maize viruses; and the various stored- IITA variety that has proved popular cultivars is the incorporation of 
maize pests, including Sitophilus and in Nigeria is being multiplied by the resistance to the insects, diseases, and 
Prostephanusspecies, which attack the Nigerian Seed Service for use in the plant parasites peculiar to each zone. 
grain after harvest. To defeat these savanna, where it has demonstrated its The breeders are also aware of the 
pests, the scientists work at under- superiority to other varieties, importance of maintaining and im
standing their biology, their popula- Research continues on maize mottle proving consumer appeal - taste, 
tion dynamics, and their complex and other viruses, and on the patho- texture, and other characteristics - as 
interactions with the plhnt. In the gens that cause downy mildew, ear and maize becomes an increasingly popular 

search fr maize plants with built-in stalk rot, and blight. The parasitic staple. 
pest resistance, the researchers devise 
methods for multiplying and raising 

Siriga, or witchweed, has emerged as a 
major threat, as maize production has 

The focus of the program's early 
breeding efforts was on combining the 

the pests, for infesting maize plots expanded into the savanna, where potential for high yield with signifi
under controlled conditions, and for witchweed is at home and rampant. cant resistance to rust and blight, the 
selecting superior plants. IITA scientists are investigating two most important maize diseases in 

Maize scientists and virologists at IITA Striga's biology and ecology, its lowland Africa. IITA breeders 
have conquered maize streak virus, economic importance, and its reactions promptly developed two open-polli
once the foremost pest of maize in to agronomic factors, looking for a nated varieties that were not only 
Africa. Beginning in 1975, IITA re- strategy to defeat tile parasite by resistant to these foliar diseases, but 
searchers have devised improved producing a Striga-resistant or -tolerant that also grew vigorously and re
screening techniques to identify streak- plant. sponded well to intensified manage
resistant germplasm, and organized an With the creation of the maize-based ment in African environments. As the 
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.cceptance throughout Nigeria and in lines for use by national programs. 
several other African countries, in 1977 Inbreds provide plant breeders with 
the maize breeders added a third f'Lng-al uniform, homozygouIs sources of 
disease, downy mildew, to their disease resistance and other characteris
agenda, beginning anew the patient tics for combination in improved 
process of identil'ying resistance genes varieties. Drawing on promising 
for incorporation into improved selections from all over the world, its 
genotypes. After more than a decade of' well its from African national programs 
progress, the efort contlines, and private companies, the Ilnstitute's 

Also in 1977, the program undertook scientists have been able to develop 

to tailor varieties for the mid-altitude inbred lines that grow vigorously in 

Zone, thle most promising environment African environments; resist the major 

for maize production in Africa. Re- African diseases; and combine r :adily 

search began on the Jos Plateau ill with other breeding materials. These 

Nigeria, later extending throulgh lines are now available to national 

collaborative projects to Cameroon and programs and other institutions 

Zaire, with the specific objectives of interested in breeding locally adapted, 

combining resistances to streak and to improved maize varieties and hybrids. 
the blight and rust fungi that are The success of the inbred-line project 
major factors in the mid-altitude zone. encouraged the Nigerian Government 
In 1988, in Nigeria, Cameroon, and in 1982 to support IlTA in an ex-
Zaire maize lines were identified with panded project to develop hybrids for 
su,perior yield and disease resistance for commercial seed production and 
mid-altitude conditions. These lines, distribution in the country's private 
derived from it single variety developed sector. By 1981, hybrids produced by 
at IITA, are the only streak-resistain, I1'A had helped to establish two 
open-pollinated varieties iadapted to successful Nigerian private seed 
this ecological zone. National agencies companies. 
in all three countries are now releasing IITA scientists continue to press the 
these varieties to farmers. development of hybrids with combined 

At the same time, the maize progran's resistance to streak and downy mildew, 
hybrid project developed disease- fIr the lowland zone; and to streak and 
resistant inbred lines f(br combining ' I 
with other materials ildapted to the 
mid-altitude zone. In 1988, hybrids 
were selected in the mid-altitude zones 
which combine good disease resistance 
with high yield potential. These 
research achievements led t) the first 
international hybrid trials Ior the mid
altitude zones, conducted in 1989. 

The maize program's initial fIocuIs on 
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ear and stalk rots, for the mid-altitude 
zones. In 1988, three new hybrids 

performed very well in Nigeria; several 
advanced hybrids were selected for 
specific adaptat ion to the second 
growing season in the forest zone; and 
researchers measured genetic variation 
in the efficiencvy with which hybrids 
use nitrogen at live ecologically diverse 

sites in Nigeria. 

In 1988, the program's entomologists 
concentrated on screening i'or resistance 
to stem borers. New sources of stem
borer resistance, unadapted to African 
environments, were crossed with 
adapted lines that include resistance to 
streak and tile major fuLngal diseases. 

With .1 scientist from the People's 
Reptublic of Benin, I ITA scientists 
continued to investigate methods of 
screening for resistance to Situ/hils 
weevil and mechanisms of resistance to 
maize storage pests. Recognizing the 
prefnce of some West African 
coinsumers, in 1988 IITA breeders 
purified some streak-resistant maize 
lines fur soft (floury) grain. The result
ing lines were tested, incooperation 
with national maize programs,during 
1989. 

Measuring the damage Strik does to 
maize, IITA researchers in 1988 found 
that St'Ir ,t inlestatiOn calsed a 60 

percent yield loss In a susceptible 
variety. Using atsimple and reliable 
field-infestation technitiue to screen 
germilasin, scientists identified 
previously unknown sources of'Slrika 
tolerance, while confirming the suscep
tibility of most maize varieties. Using 
resistance genes ftom temperate-zone 
varieties, the scientists initiated the 
development of Siriwa-tolerant maizes 
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Rice in Africa is not generally grown assume full responsibility for West 

on leveled fields with controlled African rice improvement in the 

irrigation, like the paddy rice of Asia. CGIAR system by the end of 
 1991. 

Withott controlled flooding, African IITA scientists are ma'<ing every effbrt 
rice plants must compete with weeds to assure the smooth transfer of 

for available soil nutrients. Ieakened
responsibility to their \ARDA 
by nutrient deficiency, rice plants colleagues, inclhding making IITA's 
become increasingly vulnerable to a facilities, especially its research support 
variety of diseases, services and irrigated rice fields, 
The rice plants ma be damlaged by,too available for their use. The t\vo inter-
little water, which encou~rages certain national centers will collaborate on 

diseases, o)r resource and crop management researchby too. much water. 
(;round water often carries toxic in the inland valley ecosystem. For the 
concentrations of iron. Grassy weeds time being, IITA Will pursue pre-
around the typical African rice field are breeding research on African rice, It 

hosts to important insect pests. In the will continue to collect and 
conserve 

African environment, therefore, the genotypes of African rice, and it
~villaduplicatemtheacollectionsfmain
increased rice production depends on WIll duplicate the collections main-

improvencnts both to the rice plant talied by Institute,.cssesthe International Rice
Research 

itself' to incorporate resistance to major 


pe'sts and discases, and to rice agron- The focus of IITA's rice improvement 

ony, including water management. research, which will be maintained by 


At IITA, a working group for rice-At ITAa grup fr rce- WARDA, has been on threewokin igro-ecological regimes in which rice is

based systems enlists both crop- ecologic rimes inw rice is
 
management specialists from the grown in Africa. Upland rice is
Resource aind Crop Management planted on well-drained soils in the
 
Reorm and breedesfro m t 
 e humid-forest zone. Far from the majorResearch Program. Through this urban markets where rice is importedReseach Pogra.Thoughthisto feed burgeoning popt,liltions,

coordinated effort, IlITA scientists have 
developed more than fifty elite vare- upland rice farmers practice traditional 
ties specifically adapted to appropriate shifting cultivation to produce subsisfarming systemsf nmast of the diverse tence crops. Local upland rice cultivars 
rice environments in tropical and have evolved independently from 
subtropical Africi Improved varieties lowland types in response to stressesSubtropedca A icolarties, 
from acid, infertile soils, and from adeveloped at IITA in collIa bora tion vreyo ed n iesswith national research programs and variety of weehs and diseases. 
other institutions, have been adopted For the tipland-rice farmers, IITA 
in nearly every rice-growing country breeders have concentrated on increas-
on the continent. ing the yield potential of the tall 

'The Rice Irogram's achievements hbrm traditional lines, which have a tena solid basis fbr continueed progress dency to lodge, or fall down. At the
,I slid'bais atareasl)r ontnuedprores 

the West African Rice Development same time, the breeders want to retain 
Association (WARDA), which will the excellent tolerance of stress and 

resistance to disease thar rhe~ae'iilrivur-

have evolved. The breeding effort has 
produced higher yields by incorporat
ing genes for shorter straw and in
creased tillering into existing upland 
varieties. The most successful IITA 
innovations in upland rice have been 
several early-maturing varieties, 
resistant to blast disease and tolerant of 
drought. These varieties have been 
widely adopted in drought-prone 
inland valleys in the savanna, and in 
upland areas with moderate rainfall in 

Nigeria and Cameroon. 

Since 1987, in accordance with the 
Institute's strategic review, the greatest 
part of IITA's rice-improvement effort 
has been aimed at the more fecund 
floodplain and inhmd-valey swamp
 

ecosystems. Described as rainfed
ecrbda ane 
lowlands in conformity with tile 

terminology adopted for Asian rice, in 
fact these soils are mainly watered not 

by direct rainfall, but by drainage and 

,,.,..
 

seepage from the surrounding upland 
rone More uland le drought
 
lrone than the uptads, the rainfedlowlands represent a vast potential for 

rice production in Africa. Ior these 
the program has produced 

ares th g has produc 
vetes b en wdelac 
cepted by Nigerian firmers. 
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Irrigated paddy, the common rice- manures that can rotate with rice to the Institute collaborates with the 
growing system in Asia, is the most reduce ftrmers' need for purchased national research program of Niger, 
favorable environment for rice cultiva- fertilizer. where the disease is endemic. 
tion. With appropriate management, The Cameroon program is only one 
irrigated paddy produces tile highest example of the connections between 
yields from well-adapted varieties; and, 
With suIIfficient water and \\armweathesuicit ert and rme cand 

IITA and national research programs 
other institutions in most of the 

weather, it permaits two or more crops rice-producing countries of'sub
ealch year. Wi th al its adantiages, Saharan Africa. In 1988, for example, 
however, paddy rice's potential in te TA rice program produced and 
Africa is limited mainly by the high distributed a record 11.2 tons of 
cost of irrigation, improved seed for nlultiplication and 

Several of' IITA's paddy-rice varieties further testing and improvement by 
combine Iiigh-yield potential and collaborating national programs and 
nmodera., blast resistance with -ood agencies, most of them in Nigeria. 
grain juality. "fl'bc viarieties are ilrA also submitted seed for 165 
becoming increasingly popuLlar among entries in the International Rice 
firmers in Cameroon, where paddy Testing Program for Africa, itjoint 
culture is already established, itswell as efort with the International Rice 
inparts of Nigeria. In ten years of Research Institute to test and distrib
work to overcome genetic obstacles to ute improved varieties and breeding 
interspecific crossing, plant breeders materials to national programs 
have also Made substantial progress throughout the continent. 
toward transf.rring important disease 
resistance from upland rice into semi
dwarf paddy varieties. 

With scientists from IITA, breeders in 
Cameroon's national rice program have 
concentrated oil screening international 
nurseries fiOr well-adapted paddy 
varieties. The search has so iaridenti
fied a moderately cold-tolerant, high
yielding variety for the Ndop plain; a . 
blast-resistant variety for the Mbo 
region; and two early-matuiring Iilies 
for the Mbo anid Babuingo areas. The

i 
programs agroinmists, meanwhile, 

A screening program to identify 
genetic SOurces of tolerance to iron 

have designed and tested appropriate links IITA to the Central Agricultural 
rice-prdiiction systems to overcome Research Istitute, in Liberia, and to 
the most Important coistraints to Nigeria's National Cereals Research 
paddy culture in (Camneroon. Thes~dys lt incu prerptions for 
opstimm Cfertierlosesndmeods, 
optinmmt n fortilizer(loses and methods,
a"nd suvvwstnns fior wi-lt-:ul~nri,,I vrpi-n 

Institute. In an effort to breed resis
tance to the rice yellow mottle virus, 
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The Biological Control Program 
originated at IITA in 1979 as an 
urgent experiment to combat the 
cassava mealybug and the cassava green 
mite, two recent and decidedly unwel-
come immigrants from South America. 
IJncontrolled, the two pests were 

spreading rapidly in Africa's cassava 
belt - an area larger than the United• 
States - threatening yield losses as 

high as 8(0 percent to the sub-Saharan 
region's most important crop, the 
staple tIod for some 200 million 

people. 

The conventional, chemical response 

- frequent dosings With potent 
insecticides - would have been 
ecologically brutal, socially unaccept-
able, economically expensive, and 

practically impossible. A biological 
alternative, enlisting nature's own 
agents and mechanisms to keep pest 

populatiois in tolerable balance, was 
indicated. IITA's scientists already 
knew that, on their home ground in 
Sooth America, mealybug and mite 

po ulations are naturally controlled by 
biological antagonists, including 
parasitic wasps and ladybugs. Arduous 
field research in South America, all the 
more difficult because the pest is 
virtually invisible to the naked eye, 
had identified the cassava mcalybug's
ha int e the me"yu'sh10p rimary natural antagonist: l:pu/,mwar-

sih lopez, a predacious wasp. The 
successful establishment of this wasp in 
Africa, therefre, promised priompt, 
self-perpeto Ing, and self-regulating 
mealybug control,

Th bolgcasrtey a ~l5)the 
Te biological strategy was also 
recommended by its logistical effi-
ciency. To succeed, k. lopezi required 
no effort from thousands of extension 
agents, preaching tle gospel of biologi-

cal control to millions of individual 
farmers. All IITA's biological control-
lers needed was tens of millions of 
laboratory-bred wasps to broadcast 
from airplanes or release on the 
ground. 
Biological control has worked from the 

start: the introduICed wasps, multiplied 
at IITA and released in cassawa
growing regions, readily established 

themselves in the African environment 
and promptly set about reducing 
mealybug depredation by half or 

better, in many areas to virtually 

subeconomic levels. The early success 

of this textbook application qu,ickly 
established biological control as a key 
element in IITA's integrated pest-
management strategy, a varied arsenal 

of techniques to combat pests that 
threaten (oud Sulpplies in tropical 
Africa (See article, p. 52). 

/ ./I , , .. " " "/ 

By 1988, the Biological Control 
Program had 13 professional staff 
members. To the original pair of 
enemy targets the program has added 

complex of cowpea pets the 
b na weevil, the larger graintorer, 
the mlrg mealybug, and 
ethe otenalbr andlgial 

p T potential for biological
control of the parasitic Siriga. II I I. , . . 

Recently, tile program has begun to 
transfer its activities from IITA 
headquarters in Ibadan to new offices 
and laboratories at the Institute's 
research station in Cotonou, People's 
Republic of Benin. The first phase of 
the facility, occupied in 1988, contains 

laboratories and offices for scientists, 
their students and technicians, and 
visiting scientists; six air-conditioned 

greenhouses With a total area of 1200 
sqtuare meters; an insectary that meets 
international quarantine re(qluirements; 

and it wing devoted to the mechanized 
mass-rearing of insects. 

A unique feature of the insect-rearing 
wing is the artificial cassava tree, an 
armature on which cassava plants grow 
in a nutrient water solution. The 

device was developed by the program's 
scientists to simulate ideal natural 
conditions for the mass-production of 

mealybug and mite antagonists. Its 
inventors refined the system in 1988 
by eliminating all mechanical and 
electrical components, substituting a 

drip-irrigation system that increases 
plant growth while reducing the need 
for labor and the chance for error. The 
program distributed several such 
cassava trees" to national programs in 

1988, enabling cassava-growing 
countries to begin arming themselves
for biological control of the mealybug, 

the cassava green mite, and other pests. 

Against each pet, the progriam 
organizes af group of appropriate 
s acl ues reer ng a nd 
that includes research, training, and 
support of national biological-control 

mrsRsshop-pgrms, lesearchers study the 
plant's physiology and growth 

patterns, the better to understand theplant's vulnerability to the pest. Thev 
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study the biology and ecology of the applicants, cap their university studies well established in 70 percent of all 
pest, both in the field and in the with thesis research in Africa. fields, over an area of more thanlaboratory; and ofthe pest's natural By 1988, more than 250 biological. 200,000 square kilometers. Mealybug 

enemies, both exotic and indigenous, control specialists from 35 African damage,which had affected 88 percent 
Developing appropriate sampling countries had received IITA training. of cassava plants soon after tile wasp 
methods and computer Simulation In 1988, a total of 108 trainees took was first released, was found on only 23 
models, the researchers analvve tie courses at IITA and also in Zaire, percent of cassava plants just one year
agricultural and ecological contexts in Tanzania, and Mozambique; 38 fellows later. Today, eight years after these 
which plant and pest coexist, and assess pursued MSc or PhD programs. first releases, less than 6 percent of 
the economic costs attributable to the plants have mealybug popUlations
 
pests and the net benefits to be derived IITA's Biological Control Program large enough to cause injury.
 
from biological control. participates in a network of 35 national
 

programs in the African cassava belt. The program achieved similar early
The program also trains biological An objective of IITA's program is to results in most locations. A 1988 study
control professionals at three levels of help establish an appropriate national under controlled field conditions 
competence.biological control program in each dramatically confirmed the efficiency 
laboratory and field technicians are Afmican country requesting assistance, of E. lopezi in controlling the mealybug 
taught the basic methods of biological in the rainforest zone of Ghana, and 
control, entomology, and general crop- Since its initial success, the program surveys during 1988 of mealybug 
protection. Their training emphasizes has maintained its biological offensive populations in Nigeria, Benin, Zam
techniques for surveying pest damage, against the cassava mealybug. By early bia, and Malawi revealed an encourag
and fur sampling pest populations 1988, the mealybug's waspish antago- ing level of biological control achieved 
befiore and after release of their natural nist, E.lopezi, had been released at by the wasp in ecological zones beyond 
enemies. Promising candidates for more than a hundred sites in 21 southwestern Nigeria. 

countries of western, central, eastern,andAricaouthrnandhas ade In addition, an Indian parasite oifand southern Africa, and has made 

itself at home on more than 1.8 million another important pest, tile mango 

square kilometers of the continent's mealybug, which damages plantains as 

cassava belt. IITA scientists have well as mangoes, has been released at 

identified other natural enemies of the many sites in Ghana and Benin; the 

mealybug in South America, and have parasite very promptly made dramatic 

successfully introduced some of them inroads on the mango mealybug 

to tile African environment, population. 

The program also continued its efforts reIn 198 e o a mies from-the in 1988 toward biological control (ofrelesesof'ealy~g nemes fom ile tile cassava green mite, which has 
air and the ground at numerous sites in the osvreen t whicathe Central African Rept,'Mic, Tanza- proived more resistant to biological 

and Mozambique. Small-scale 
or pest management, recruited from releases continued in Sierra Leone, as many as 6 million mite eggs daily to 
the technical training courses or Togo, Burundi, Zaire,/Malawi, and feed as many as 50,000 larval predators 
directly, are sent to appropriate Zambia. 

Master's degrees inbiological control nia, control. Progra" technicians produced 

per week for release in pest-infested 
universities in Africa or overseas. And Nigerian areas and smaller areas in 
finally, doctoral candidates, including The success of E./oiezi against the Ghana, Benin, Zaire, Kenya, Uganda, 
top-ranking students from the Master's cassava mealybug continues. Five years and Burundi. Surveys during the 1989 
program and other well-qualified after the first limited releases of the dry season should reveal whether the 
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green mite's predators, seven preda- -and can repay their costs many
 
cious mitc, of a different family, have times over. Assuming the rapid spread
 
become ri of both the cassava mealybug and E.
:rmanently established in 

Africa. lopezi throughout the entire cassava
 

belt, an independent review team
 
recently estimated the annual gain in
 

cassava yield from control of the 
mealybug at 10.2 million tons. 

"Reasoning that the benefits will 
continue for years, decades, and even 
centuries, as seems likely," the review
ers concluded, "the benefit-cost ratio of 
the IITA project will become very 
large" - and is estimated to exceed 
USS3 billion over the next 25 years. 

IITA's experience testifies that biologi
cal control strategies, vell conceived,
 
well planned, and well executed, can
 
work against major pests of important
 
crops in Africa's diverse environments
 

i',:;, I//
.. ..... A., itural costs of oter-relianceon chemical Available optionsfor integratedpest 

(,'la..vica/ bio/ocfCal control - J ]_ilin' a conlrol has sparked renet'e/ tor/duidte management are assesel inITA 'sseveral 
pcst b enlstin . t.Itnaural enenies - i.s Interest inbiological melthols. crop-basel systemns working groups. In the 
part o/In overall /ratiegy /integrithpest A~Iic,. u'here c/kmin'l poisons ar (ften w'orking groups, scientists fron all rletvant 
mn/u, 011/Ut that I1IT Aif 'eveloping Fo ltcahle whr,ch'Os Itoo re or disciplines come together to coordinate their 
,gailrt the 11/tie /rA.ic crkl)' pe.ts snianl l'me a cITA 's oreaeh h ias cffori/ toward the development o"nipro'ed 
Inttraatc'/Pert man,/c en/t, the. enph, jalz seci/ic. ci/ctith has varieties andf,'min' systems. The best 

tnlweapns iraigieJ, .11-Iler Ch~ce o . gicl ecperimnenlal test o' 'Iltegratelpest mjanag e./rne'raichoice /,staties and u'aon.| .trtgesc,.th,at akin.t economical/ly important . /e intr ed].' stcall red ui p '.I/C/,/lag e10 lol e'r, int, o l trials, inpet.. 'f 
 i nvtob iI,lc,' // 7 */1/d, l bre ea/ersha l"e n,,'Il l es controll'dfied Irial f, In fti'evIca houlc /t, l.W//~ r oci// netprs lF . /n ne/r aehicbcienlis.fc(an nmeasu/re the in/pacts ollevels without d/ralin.g the agr'du/tu'a / SOec no able scces.rN i idke/tiJ)'ini gene. thi ten turalme sres,'.tant 
envoll'oilt . Itv ,ri'/l incl//le.s Sevral, that con/ir bult-ij resistalnce to attack.s. pesan d ther natib l ititeso. rei.ruslant 
biological method - r example, the use and in tra.rfrrin,'these ge'neS to imProre'l and /ptibd r'ietl neri,.1crop ites, 

.'mIIprozel- croppi~ tng s and crop planr cwltlivars,. A parallel breeding rftyel)arm s aokl-and lixael-crol/,in./ .,sli/s,cder 
that dji'at pests -- a.Ielda thc' judiiou. crop pi nts ith i/herent ref'n.e's ,cguindit rition ,,the tgemhni rqeiles. /tncertain
utse (Jchei,:k. . /m fxlr~ t ~~e.t,.1ic1~rls .V/tualionls.the techniqu,.i (/.syslen.,. anadl)'.siS

i/se o~~chenn'.its.c ln diseases1aSmaizeVStreak 
Until quite tecent/'. especi/ll' in developed cassaa bacterial blht, rice blast. /rI ,tn ' /hru/n/ ther 

l/c- ir/s. c/'/d/rr'dicti'e m1orleling help, rescarchers to 
k'itctiretoi 

economies, chemical inseclicidesa,/ con pea mosaic ti s. Crop-mam/alllgenl iollif) likely interventions mong the 

herbicider have he/l the att/ntion 0/" re.searchersf e'allatle cro'/illg pract ices and con/ponent.1 oj'in e, a//cdpest managem/ent. 

researches nd; ie//ls.Grou'in,, anw'are- patterns, both Iraditionala/d Inno'ative. 
ness q'the hidden ecologic'al anr agric/l- for their efiec/irness in dieterring pesi. ad 

http:aehicbcienlis.fc
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The special role of Internatioial Coop- shared bet\ -n international research- maize, rice, cowpea, and soybean for 
eration at IITA is to strengthen the ca- ers and colleagues in national systems. adaptation to the various ecological 
pacities of African national research Since its first formally organized zones of tropical Africa. 
SyStemS to select and adapt - aind collaborations with Liberia and Tanza- In Cameroon, IITA has a team of 17 
ultimately, to generate - improved nia in 1973, IITA has joined in re- scientists working with partners in 
technologies for their own agricultural search and training partnerships with the National Cereals Research and 
and social environments. Even tile hest 
eUltivars and technologies developed at 

. I national programs in Africa. The 
early effhrt ill Tanzania, tile Maize and 

Extension Project to develop high
yielding types of maize, rice, sor-

IITA cannot be transplanted to firmers Food Legumes Research Project, ghum, and millet. The project has 
fields throughout tropical Africa trained 8) Tanzanians in a short-term, provided graduate training at all 
without the participation of national in-service program, and supported 33 levels fOr NCRE staff. In 1988, two 
programs at every, stage, from the early 
definition of problens to the fine-

more in studies toward degrees in 
agriculture. The project's researchers, 

IITA scientists continued working 
with the Cameroon Root Crops 

tuning ofsolutions lor local use. both IITA staffind Tanzanian, devel- Improvement Progiam on testing, 

IITA's new Medium-Term Plan, in oped a cowpea variety that matures in rapid multiplication, and distribution 
effect in from 1989 to 1993, reaffirms 60 days, and two high-yielding, of cassava, sweet potato, and yam. 
the crucial role of national systems in disease-resistant varieties. Collaborative research in the Hybrid 
mediating alnd generating agricultural File High Yielding Varieties Technol- Maize Project, beginning in 1982, 
change in Africa. Te Institute's ogy Project, which began in 1981, has made vigorou i, tropically 
International Cooperation eftirt coil- ultimately linked IITA with no fewer adapted, inbred lines available to 
ceives and carries out a variety of than 24 national programs. Tile project national maize-breeding prognrms. 
training programs and cooperative trained researchers in national pro- IITA specialists have cooperated with 

projects in which responsibilities are grams to test high-yielding varieties of researchers from 26 African programs 

\ Ic/t r-w * A*n inmporln n'search objectiv'. institutions as soon as the)'' are able and 

(iol/amr,a/ivc rcsc'ai.- nti orks connect 0 A .urce o/ ini/noi'cd /echnolo)' or ldcas. willing to ass/men it. 
IITA 1 ,i/ itio/l an/d rcgiona/ ,l.Ws'ullnra A h/rmonizing or coordina/ing IITA is presently coordinatingfie collabo
in.1itj//ti/n.1in A/ficsa and beynd, to inswti/ulion, ratire r,'searchne/workus: 
addrc'. speciicn (. ili/l/rest. i//csa A I/ sni.,ten/ 
Ntiu','Irs plan, in/enct.,anI ci.rsulninal, * I' ',Uexchan.e of rn/.lt. and inelhoc, 9 Eafsern ain/ Southern African Root Crops 
rusc,lch: .ae/ nc';ii/oiu,i ai, ' tc'hnical inc/ldingp/an l animal Inateria/s. Research Netu'ork. 
inn,,a'i,n: anId condli trainin., exc''i. 0 A s cerinq con/ittc'u f/p'arlici/uating 0 Centraland Western Afirican Root Crolis 
Not inci/,/1), i/ /,'ork ,/i, ,I//'rd /ei/',"/ci cointries. Reseach Network. 

hiic/ur 11/n/ricl, n/nny (/ Which are nahle @I:dc/ca/ion and trainin (i/r///niies. Coul/)ea Rc'5'arh Netuorh (J'heSan.'
, iont ,oni,/c/hn.,i'c iearch and 11 TA acts as a ca/, dy', in Promotingand Aid FOc/ Grains Research and Dei'/o/

let p rct /,71HIJ,,,or/,nn./tr/,./rt i/icip.a- . imert (SA FGRAI D) Poj'ct. 
/io il a c /1turar,,. r.l. 

A tuc/,nial u,,,'kinq,' c,',n// ,//hc S/,ucia/ 

ic anY/rihtric orks or I'
trpial aiidsiib/i/ica/ reqion1 
I c /c' it iS a /ora I/ , 1urc' iteo/no1,cal 

eran,* Alai-c Reseach N'tu'ork u'the 
SA FGRA D ProAfict. 
A/HeY larin, Netuorkfill-Tr i,'al 

PIiosral/ oil lrcanl 'is//i t/nlal Ieuiarch inn ci/alionanIvcicnti/Yic ./h in the//ii,' NE/A k. 
(SPAA R). a csnor [ou//p that Ill//or/s regiol. I/TA (ficn ,a.ui/c.s/he coordinainN 
nctlrk'ink( /,/ ,tii it. rccnly idn/f/d the rolc' d/rini a ncork'.1 early .t.. It is 
chrach/'ril.i tha/ a c.,/rch ncl',rk IT obctire, how'ccr, to a/ce the coordi-
ShoulI h,'c, inclii/n,: /hatingr(/ to pc/rticipating national 
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since 1978 in the Semi-Arid Food tion for international research centers,
 
Grains Research and Development national systems, and others interested
 
project, headquartered in Burkina Faso. in the region's most important food
 
The project has developed improved crop.
 
vareties and agricultural practices for In all, during 1988 Internationalmaize and cowpea cultivation in Cooperation was active in 11 continu
tropical Africa.CoprtowaacieiII ninle
ing special projects, linking 46 IITA 

An IITA scientist worked with the scientists with natic;nal programs in 
Rwanda Farming Systems Research ten African countries. For the future,
 
Project, which ended in 1988, to select the Institute plans to reduce its , .
 
crop varieties and develop farming commitments of scientists in a few , '',
 
systems suitable for the Bugesera- countries, in favor of assigning experi- tists to coordinate tile increasingly 
Gisaka-Migongo area. Tile project enced teams of two or three appropriate complex collaborations between the 
introduced improved fallow-manage- specialists to national systems in more Institute and the national programs of 
ment practices and an appropriate countries, tropical Africa. Attentive to the
 
alley-farming system, and identified In 1988, International Cooperation national programs in his or her as
four varieties of cassava and two of
 
sweet potato for multiplication and 
 apointed two research liaison scien- signed region, the research liaison
 
wide distribution. 
 h ,',lJcl, ft, lis Sc hi.'n/i, The research liaisonscientist'sfunctions 

Thefunction of the research liaisonscientist include identifying the research7 and 
is to be an honest broker betwei en IITA and development needs of the nationalresearch 
its parner;, the nationalagricultural system in each country; assessing the system's 
researchsystems of tropicalAfrica. The capacitiesfor collaboratingin its own 
IITA StrategicPlan, which dedicatesthe development; linking the system with 
Institute to strengthening nationalsystems, al)lrolriateIITA programs or other 
recognizes "that it is essentialto distinguish resources; coordinatingIITA activities in 
nationalsystem requirementsat different each countr;: andhelping other IITA 
stages ofinstitutionaldevelopment, fiom an scientists tofocus theirefforts on the most 
early. 'embryonic', stage through medium importantproblems. 
strength to maturit,. The first research liaisonscientist is 

Each research liaisonscientist, a permanent assessing the needs of English-speaking
.ince its; inception, IITA's Biological member of IITA 's scientific staff if countries in West Africa as a first step 
Control Program has depended on assignedto cover seven or eight countries tow'ardimproving researchlinkages. 
close teamwork with national systems re/ated by geography, ecology, language, or Another scientist is working with Central 
to manage precise releases of crop-pest other common factors. In each country, the African countries. Beginning in 1990, a 
antagonists and timely surveys of pest scientist develops a thorough understanding thirdwill cover the French-speaking West 
populations over large areas in partici- of the imtitutions, the scientists andother African countries. In addition, a liaison 
pating countries. (See article, p.50.) personnel, the researchagenda, and the scientist has been assignedto IITA by the 

IITA's newest partership with requirements of the nationalagricultural UnitedStates Agenc, for International 
national systems, initiated in 1988, is researchsystem. The scientists insights help Development (USAID) to connect its 
the Collaborative Study of Cassava in IITA to make its own research prograr prograns with the improved, technologies 
Africa. Covering six tropical countries, more relev'ant, and to develop effective developed at IITA andother international 
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scientist evaluates their needs for Fifteen group courses, totaling 56 PhD degrees. In 1988 the Institute
 
specific assistance, as well as their weeks of training, were offered in 1988 
 inaugurated the IITA Graduate
 
readiness for cooperative projects. The 
 at Ibadan by IITA's five major research Research Fellowship Program. The
 
scientist is then in a position to link programs. Most of the 315 trainees 
 program is open to outstanding
 
national programs with the appropriate came from sub-Saharan Africa; 65 African men and women graduate
 
resources at IITA or elsewhere. (See percent came 
from West and Central students in agriculture and related
 
article, p. 55). Africa. 
 sciences who are committed to thesis 

To conduct agricultural research and As the growing capability of national research in tropical Africa. Fellows 
development, all national systems need systems permits, group training work Linder the supervision of IITA 
capable and committed professional courses will be increasingly relocated scientists at Ibadan or elsewhere in 
staff%and direction. When IITA began from lbadan to collaborating countries. Africa. 
operating in 1967, the deficit of In-country courses can reach more The program was announced in May;
scientists and professionals trained in trainees, at lower cost, with instruction by the end of June, 60 applications had 
African agriculture - especially of more appropriate to their conditions, been returned to Ibadan, where an 
African scientists and professionals - IITA continues to support the in- IITA committee selected the first five 
wis enormous and growing. Training country courses, assisting the national fellows: three from Nigeria, one from 
for African agricultural professionals at systems to plan curricula, prepare Ghana, and one from Sierra Leone. In 
all levels, therefore, wits part of the training materials, and train the future years the program will support 
Institute's original mandate; and trainers, turning their own profession- up to twenty students.
 
training remains an increasingly als into effective teacl.-rs. In addition, 
 Also in 1988, supported by external
 
important aspect of IITA's mission IITA scientists often participate in in- funding, 70 other graduate students
 
today. No proposal to develop or country training as advisers and guest 25 MSc and 45 PhD candidates 
transfer technology from IITA fails to instructors. 
 worked with 22 IITA senior scientists
 
consider the training requirements of To date, IITA scientists and Interna-
 in various research programs. The
 
the prticipating countries. In Interna- tional Cooperation's training officers Biological Control Program, 
mean
tional Cooperation's varied partner- have helped to establish and teach 44 while, in addition to its group trainingships with national systems, training is 
thie constant theme. in-country courses. In 1988, tile course at Cotonou, sent four studentsprogram posted ittraining officer to the - from Zaire, Burundi, and Cote 
To realize the potentials of their own University of Nsukka, in Nigeria, to d'Ivoire - for MSc studies at overseas 
programs, or to participate effectively help organize ittraining course in the universities. The Institute also re
in cooperative projects, virtually all uses of food crops in nutrition. The sponded to requests from governments, 
national agricultural research systems course attracted 27 trainees, 20 of 
in tropical Africa share itneed for them women. For a course in on-farm 
trained professionals. Since 1971, more research in rice-based cropping sys
than 6,000 trainees, most of them teins, held in Bida, Nigeria, an IITA 
Africans, have come to IITA. IITA senior scientist served as itresource 
scientists and occasional guest instruc- person. Funds were provided by the
 
tors have taught a total of 74 courses International Development Research
 
devoted to itsingle crop, and 84 Center (IDRC).
 
specialized courses in various research More than 400 trainees have come to
 
areas, including 9 in weed manage- lbadan for study, research, and field I , ,,,. ,., ,,'' /,/, I,
.

ment and II in biological pest control. experienc: leading to the MSc and ' ,Nbt.i.,,,,, :n', i,,, ,,, "i,,, ,ii,, , ln/,,, Inn, 
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development agencies, and universities Many graduates of IITA training have have become directors of research, 
in Africa to provide non-degree-related gone on to become leaders in African heads of departments, and program co
training to 22 visitors on various national research institutes, universi- ordinators, as well as senior scientists 
missions. ties, and government programs. They and technicians. 

1 i/ll,.ral ,t;/.\11idli/,-leral/ ('n//,toal/iv Projecl.%(1988),'. 

Total Life Budget 
Project Name Location Staff ($ X 1000) Donor 

National Cereals Research Cameroon 17 14,871.8 USA ID 
and Extension (NCRE) 

Cameroon National Root Cameroon 2 725.0 Gatsby 
Crops inmnoiement Program Charitable 
(CNRCIP) Foundation 

Semi-A rid Food Grains Researchand Burkina Faso 5** 3,472.0 USA ID 
Dev'elopment Project (SAFGRAD) 

Food Legumes Burkina Faso 1* 416.0 IDRC 

Zaire Applied Agricultural Zaire 14 8,117.4 USAID 
Research Project (RA V) 

Ru'anda BGAI 11 Farming Rwanda 1 269.0 World 
Systems Research Bank 

Ghana Grain Legumes Improvement Ghana 1 809.0 CIDA 

Ghana Smallholder Rehabilitation Ghana 1 837.9 IFAD 
Program 

East and Southern Africa Root Crops Malawi 1 289.0 IDRC/ 
Research Network (ESA RRN) 943.0 USA ID 

Congo Kindamba Food Crops Congo - 374.9 IFAD 
Development Project 

Collaborative Study of Nigeria/Tanzania/ 3 1,900.0 Rockefeller 
Cassava in Africa C~te d'lvoire Foundation 

*Project terminated March 1988 **Resident research terminated March 1988, leaving 2 scientists for network coordination. 



58 Research Fellows and 
Research Scholars 

Rcsuarch ltellows (PhI)) 

Biological Control Program 
(BCP) 

G. Akpokodje (Nigeria), 
Univ'ersity of lbadan 

G. Goergen (Fed. Rep. of Germany), 
University of Giessen 

H. Rogg (Fed. Rep. of Germany), 
University oj Giessen 

F. J. Senkondo (Tanzania), 
University of Londw; 

Grain Legume Improvement 
Program (GLIP) 
S. A. Adebitan (Nigeria), 

University of Ibadan 
H. Adti-lDalaah (Ghana),UniHA erAty 'lbad(an 

B. Asafo-Adjei (Ghana), 
Unit'ersity 01 A innesota 

S. Blade (Canada), cGill Unitersity 
F. A. Myaka (Tanzania), 

ULnitersity ofLondon 

R. A. Noameshi (Togo), 
University of lbalan 

C. P. Paul (Sri Lanka), 
University of lbadan 

Maize Research Program (MRP)
Y. A. Akintunde (Nigeria), 

Unit'ersity oflIbalan 
M. Asanzi (Zafre), Ohio State University 
0. J. Osanyintola (Nigeria), 

Unit'ersity of Ibaan 

Resource and Crop 
Management Program (IcMp) 
A. I. Babalola (Nigeria), 

University of Ilbalan 
R. Ernst (Fed. Rep. of Germany), 

University of Hohenheim 
T. Guianglong (China), 

Institute ofSoil Science, Chengdu 

S.M. Liya (U.K.), University of badan 

H. Lutzeryer (Fed. Rep. of Germany), 
University of Hohenheim 

M. Mohammed (Bangladesh), 
University of lbadan 

M. A. Olagoke (Nigeria), 
University of Nigeria, Nsukka 

0. Onafeko (Nigeria), 
University of lbadan 

G. 0. Oyediran (Nigeria), 
Obafenmi Au'olou'o Universit. Ile-Ife 

B. A. Ruhigwa (Zaire), Institut 

Facltair,d'Agronomie, Yapambi 


D. E. Siaw (Ghana), University of lbadan 
M. K. Smith (Ghana), 

University of lbalan 
Rice Research Program (RRP) 

M. Mgonja (Tanzania), 
University of lbadan 

Root, Tuber and Plantain 

Improvement Program (TRwP) 

A. Ag uegLlia (Cameroon), 

University of lbalan 
M. H. Makame (Tanzania), 

Unitersity of lbadan 
R. Ndi baza (Tanzania), 

Uni'ersity of Ilbalan 
0. Salau (Nigeria), University oflbadan 

l scrc h Sc (1l s (NI Sc) 

Biological Control Program 
(icp) 
A. M. Animashaun (Nigeria), 

University of Lonelon 

H. Braimah (Ghana), 
Unitersity of Reading 

K. Konan (Cfte dIvoire), 
Simon Frazer University, Vancouver 

S.J. Mugalu (Uganda), 

University of Lonedon 

P. Ndairagije (Burundi), 
University of Ottawva 

G. Oduor (Kenya), 
ImperialCollege, London 

A. J. Su man i (Zambia), 
University College, Cardiff 

K. Tata-Hangy (ZaYre), 
University College, Cardiff 

L. Traor6 (Guin6e), 
University of Montreal 

Grain Legume Improvement 
Program (GLw) 

D. K. Ojo (Nigeria), 
D.K. o iga),University oflbadlan
L. Okosun (Nigeria), 

University of lbadan 
N. Ssemakula (Uganda), 

University of lbadan 

Resource and Crop 
Management Program (RCMP) 
C. Anoka (Nigeria), 

Unitersity o]'Nigeria,Nsukka 
P. Karinge (Kenya), 

Unitersity of Nairobi 

Root, Tuber and Plantain
Improvement Program (TRIPP) 

C. M. Githungurei (Kenya), 
University of lbar,i 

M. Ntimpirangeza (Burundi), 
University of Nairobi 

S. N. G. Phiri (Malawi), 
University of Ibadan 

N. W. Wanyera (Uganda), 
University of lbaclan 



59 Research Fellows (PhD) who 

completed their research as of Dec. 1988.
 

Ambe-Tumanteh, J. Mr., Cameroon 

Asadu, Charles A. Mr., Nigeria 

Diop, A. Mr., Senegal 

Durojaiye, J.A. Mr., Nigeria 

Mebrahtu, S.B. Ms., Ethiopia 

Ngeve, J.M. Mr., Cameroon 

Ogundipe, H. Mr., N4qeria 

Oke, D.B. Mr., Nigeria 

Okorji, C.E. Mr., Nigeria 

Olatunde, G.O. Mr., Nigeria 

Vander Kruijs, A. Mr., Netherlands 

Walangululu, M. Mr., Zaire 

University of Ibadan 

University of Nigeria, Nsukka 

Oregon State Univ. 

University of Ibadan 

South Dakota Univ. 

Univ. of Maryland U.S.A. 

University of Ibadan 

University of Ibadan 

Univ. of Nigeria, Nsukka 

University of Ibadan 

Wageningen Agric. University 

Inst. Facul. des Sciences 
Agronomique, Yangambi. 

Studies of some agronomic practices in cassava 
based cropping system in the Southwest province 

of Cameroon. 

Comparative study and evaluation of yam - zone 
soils and performance of six cultivars of white yam 
(D. rotundata) in Southeastern Nigeria. 

An evaluation of weed interference in rice grown 

on hydromorphic soils in West Africa. 

Studies on the inheritance of resistance to stalk 
rot disease of maize (Zea mays L.) caused by 
Botryodiplodia theobromae pat. and fusarium 
moniliforme sheld. 

Cropping patterns, household time use, and child 
nutrition: A multidisciplinary approach. 

Factors affecting yield stability among potato 
genotype.
 

The use of vegetable protein to make processed
 
meat products using soybeans and cowpeas.
 

Biochemistry basis of pest and disease resistance
 

of cowpea.
 

Demand elasticities for food crops in major yam
 
producing areas of Southeastern Nigeria.
 

Studies on host plant resistance in cowpea to pod

sucking Clavigralla tomentosicollis.
 

Management of nitrogen in acid low-activity
 
clay soils in the humid tropics for food crop
 

production.
 

Evaluation of cassava clones for resistance to the
 
green mite and cassava mealybug.
 



60 Research Scholars (MSc/MPhil) who 
completed their research as of Dec. 1988. 

Adeyemi, 0. Mr., Nigeria 

AftrJ. Mr., Ghana 

Agwaranze, F.N. Ms., Nigeria 

Gautam, 1). Mr., India 

Kunda, M.N. Mr., Zaire 

Maobe, S.N. Mr., Kenyai 

Mcvor, A. Mr., Britain 

Mugalu, S.J. Mr., Uganda 

Myaka, F.A. Mr., Tanzania 

Oduor, G. Mr., Kenya 

Onabolu, A.O. Ms., Nigeria 

Smet, Kris Mr., Belgium 

Sneyers, S.T.J. Mr., Belgium 

Valanzuolo, S., Italy 

Verstappen, B. Mr., Belgium 

Willaumez, S. Ms., Belgium 

O.A.U. Ife 

Wye College, London 

University of Ibadan 

University of Ibadan 

Catholic Univ. of Leuven 

University of Nairobi 

Silsoe Coll. of Agric. 

Wye College, London 

Wye College, London 

Imperial College, London 

University of Ibadan 

Catholic Univ. of Leuven 

Catholic Univ. of Leuven 

Universitf Degli Studi 
di Napoli 

Catholic Univ. of Leuven 

Catholic Univ. of Leuven 

Effect of pruning on nodulation, nitrogen fixation 
and nutrient released by Leuceana. 

A comparative study of "calendar" and "guided" 
insecticide applications for control of cowpea 
pests.
 

Micropropagation of male sterile cowpea Vigna
 
unguiculata (L.) Walp and its application in
 
hybrid seed production programme.
 

Evaluation of harvesting methods of cowpea.
 

Influence of cropping and fallow systems on soil
 
organic matter in Southern Nigeria.
 

Effect of nitrogen app!cation and seedling ages on
 
yield of rice.
 

Research station management.
 

Biocontrol of the green cassava mite and false
 
codling moth - important pests of cassava and
 
citrus respectively.
 

Responses of soybean (Glycine max (L) Merrill)
 
selections to drought during seedling and pod
 
filling stages in Nigeria.
 

Biology and behaviour of cassava green mite.
 

The utilization of soybean in Nigeria.
 

A physiological study of the growth promotion
 
and growth inhibition of suckers of plantain
 
(Musa c.v. aab).
 

Microbial biomass measurements in tropical soils;
 

calibration of different methods.
 

Cytogenetic of cowpea and related species: rwo
 
genotypes of Vigna unguiculata (TVu 91 and TVu
 
1977 and two of Vigna vexillata (TVnu 226 and
 
TVnu 226)
 

Yield losses in improved resistant and susceptible
 
cowpeas due to cowpea storage weevil, Calloso
bruchus maculatus
 

Mycorrhizal infection of trees and population size
 
of their rhizobia in farmers' field.
 



61 Support Units 

IITA's research support units provide 
essential services to the scientific 
programs. The program presently 
includes six units: Genetic Resources, 
Virology, Biometrics, Analytical 
Services, Farm Management, and 
Biotechnology. The functions and early 
activities of the new Biotechnology 
Unit, established in 1988 and sched-
trled tor full operation in 1989, are 
described in a separate article, p. 23. 

The Genetic Resotirces Unit is respon-
sible for the Institute's germplasm 
collections of cowpeas, rice, and root 
and tuber crops. For cowpea and yam, 
and for the African races of two 
ctiltivated rice species, Or)za /glaberriua 
and 0. saliva, the unit has itmandate 
from the International Board for Plant 
Genetic Resources to preserve and 
document world germplasm collec-
tions. To provide even greater genetic 
diversity to plant breeders, the unit's 
scientists also explore Africa to collect 
the wild relatives of cultivated species. 

Under the aegis of the International 
Board, and in collaboration with 
scientists from national programs and 
national authorities, the unit fielded 
five plant-explorition expeditions in 
1988, in Congo, Lesotho, Nigeria, 
Somalia, and Swziland. These brought 
to 53 the total number of ITA plant-
exploration missions, to ittotal of 29 
African countries. The 1988 missions 
returned to lbadan with a total of 963 
samples: 370 cowpeas and 151 wild 
cowpea relatives; Ill cereals; 86 yams; 
175 cassava; 39 plantains and bananas; 
and 21 other planits. Dtiplicate samnples 
from each mission were provided to the 
host government. The unit received 

another 874 samples of various crops in 
1988 from collaborators in national 
programs and from the International 
Board. 
By 1988, the units germl&sm 
collections Counted more than 30,000 

accessions: 15,100 of cowpea and 810 
of wild cowpea relatives, 12,000 of 
rice, 2,000 of bambara groundnut, 
1,500 ofsoybean, and 500 of maize, 
p1,s samples of several hndred other 
,plusI.,,,es. ofe
smp 
 rl htnsred er 
sp . Tle collections are preserved 
under safe, controlled conditions at 
IITA's new seed-storage faicility, 
completely renovated and expanded in 
1986/87 with funds from the govern-
ment of Italy. 
)uring 1988, approximately 7,000 

different germplasm samples from the 
seed bank were grown out for mtiltipli-
cation or rejuvenation. Some 10,000 
samples were withdrawn for research 
use, three quarters of them by IITA 
scientists, the rest by collaborators in 
36 countries arotnd the world. 

The Genetic Resources Unit's 1988 
research agenda included: the seed-
storage capabilities of cowpea, soybean, 
grotindntit, and African rice; the 
distribt tion of cowpea and rice stibspe-
cies in Africa; interspec~fic crosses 
between cultivated cowpeas and their 
wild relatives; interspecific and 
intraspecific crosses between and 
within selected subspecies of African 
and Asian rice; the genetic diversity 
and yield potential of groundnut; and 
the genetic inheritance of certain 
characteristics in crop species. 

In its research on the potential of wild 
cowpea germplasn for improvement of 
ctiltivated cowpeas, and its research oncytology andI chemical characterization 

of cowpeas, the Genetic Resources Unit 
is collaborating with Italian universi
ties and research institutions to explore 
the uses of biotechnology. The most 
promising applications of these 
advanced teclniqies will be in over
coming the natural inability of wild 
species to hybridize with cultivated 
species. By overcoming this barrier, 
scientists hope to transfer desirable 
genetic traits, including the wild 
species' inherent resistance to many 

hig-yielding
 
pest i sas e 
cultivars. 

The unit's future project:, ;nclude 
using its existing computer equipment 
to establish a database for the yam, 
cassava, and plantain collections. A 
new phytosanitary, or seed health, 
laboratory will improve tie unit's
 

ability to distribute disease-free
 

germplasm materials. The unit will 
assess the value of electrophoretic 
techniques for identifying genetic 
materials, for eliminating duplication 
in the germplasm collections, and for 
establishing the relationships of 
species. 

i'ir1
lgy I 
Tile Virology Unit works closely with 
the crop improvement programs to 
develop cultivars that can resist the 
viral diseases of crops in Africa. The 
unit's virologists investigate the viruses 
- their etiology, geographical distri
biition, ecology, and pathogenic 
variation - itswell itstheir associa
tions with the plants they infect. The 
unit also produces the purified viral 
material that breeders use to test plants 
for resistance. The constant improve
ment of techniques for ptrifying viral 
material is a major preocctupation. 
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Tile unit also develops and refines and experiments, analyzing and microcomputer, enabled tile IITA
 
techniques for detecting viruses and interpreting data, using statistical 
 scientists to perform a sophisticated
viral infections. When they find an information in publications and cluster analysis of data from a set of 
unknown virus, or a well-known virus presentations, and applying appropri- international cowpea trials. Other 
that has assumed an unfamiliar tbrm or ate mathematical and statistical programs acquired by the unit in 1988 
a new virulence, the virologists identify techniques in their particular research. were useful to IITA researchers in 
and describe the pathogen, develop The unit is also responsible for design- specialized genetic analyses, in bivari
antisera, and isolate typical specimens ing and teaching the statistics compo- ate analysis of intercropping trials, and 
for reference and comparison. Because nents that are important features of in randomizations for experiment
 
viral diseases often inflict devastating 
 most IITA training courses, and for design.
 
costs on African agriculture, virologists conducting occasional, more special- A. a-\tic-A S el*\'WCs t fli
are major contributors to all IITA 
 ized Institute courses in statistics andare m or cntriThe
training programs in crop production. statistical computing. As unit's laboratory assays soil, plant,resources 

and water samples submitted by IITAIn 1988, the unit tested the resistance permit, te t oer r o- researchers and their collaborators. The 
of advanced cowpea and maize geno- inssitsiiione t lab analyzes soil samples for various 
types to newly recognized viruses or institutions and to Nigerian physical and chemical properties. Plant 
viral strains. A survey in six West tniversities. samples are analyzed for primary and
 
African countries gathered information Tile unit depends on continuous 
 secondary nutrients and for micronutri
about the geographical distribution of improvements in its computer software ents. Water samples are analyzed for 
viruses infecting cowpeas in various to keep Up with tile volume and nitrate, phosphate, and ammonium
 
agro-ecological zones. Among tile complexity of IITA's mathematical and content; cations; p1I; and electrical
 
survey's findings were previously statistical workload. In 1988, the unit conductivity.
 
unrecognized types of the aph id-borne acquired and Installed Improved
an Teuntpromdvr25,0mosaic virus that infect cowpeas in the version of its basic statistical package The unit performed over 225,000

dry savanna zone. 
 and its adaptation of the Farm Survey assays in 1988, more than double tile 

p og IIT violoistalo mde ignficnt Analysis Program of the International previous year's total. Analyticalviros 
gts m ignifint Maize and Wheat Improvement Services researchers developed newprogress during 1988 In purifying Center. The new programs were methods or improved existing methods
importentntvirse and characteriwingothers; and in applying monoch nal promptly used to analyze several for measuring available potassium and

antibodies and other advanced methods complex surveys, including two on assaying silica and minhydrin-reactive

to the detection and diagnosis of viral nutrition in rural Nigeria; and to test iitrogen in soils.
 

diseases in African agriculture. The the accuracy of.survey data on farm Fairim Malla tmient [nit 
unit will transfer the new technologies work, especially on farmers' estimates The Farm Management Unit is
 
to scientific colleagues in national 
 of plot sizes and time devoted to responsible for tile development, 
programs. various farming operations. management, and maintenance of 
HM tiI I Hit Also in 1988, the interest of IITA IITA's three experimental farms in 
The Biometrics Unit advises llIITA plant breeders in analyzing entire series Nigeria: at the Institute's lbadan

ime t srint advsdes lldoing of cooperative trials at multiple sites headquLarters, in the forest/savannascientists antI graduate students th was sparked by a visiting scientist from transition zone; at Ikenne, 65 kilome
thesis research at the Institute On te Queensland University, where the ters south of lbadan; and at Onne, in 
saplictins ofatmics,
lt a nd necessary analytical tools have been southeastern Nigeria, on acid soils instatistics to agricultural research, developed. The Australian software, the humid-forest zone. On these farms,
Scientists and Students come to the obtained by the Biometrics Unit and the management unit supports field 
unit for assistance in designing surveys ...
 ........---: -.
. . -..-... A. . 
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The unit's mobile team supports 
research projects in many parts of 
Nigeria, traveling 16,000 kilometers 
in 1988. 

The farm-management staff collabo
rates with resource-management 
scientists on studies of soil-conserving 
tillage methods. For the purposes of 
these studies, most trials on JITA 
farms are planted with no-till methods 
that reduce soil erosion and degrada
tion. The unit also multiplies im
proved crop varieties developed by 
IITA scientists and their collaborators, 
distributing up to 100 tons of seed 
annually to government seed services, 
seed companies, and farmers, in 
Nigeria and other African countries. At 
Ibadan, the Farm Management Unit 
maintains a demonstration area, where 
the latest crop varieties and farming 
technologies are demonstrated to more 
than 2,000 visitors each year. 

In collaboration with the crop im
provement programs, the farm man
agement staff is currently planning 
three new research stations, to be 
established in northern Nigeria, C6te 
d'Ivoire, and Cameroon. 



Organizational Information
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During 1988, Information Services 
the new name for the Documentation, 
Information, and Library program -

was partially reorganized. Publications, 
graphi':s and printing, and audiovisual 
and photography functions were 
merged into a single publications unit 
to encourage coordination and
efficiencytexts 


The public affairs unit, monitoring the 
coverage of IITA in the press during 
1988, counted a total of 117 articles in 
15 Nigerian newspapers, 10 articles in 
7 foreign newspapers, and 31 features 
in 17 magazines. The Institute's work 
was also featured from time to time on 
Nigerian television and radio, as well 
as on BBC and VOA broadcasts. Morethan 50(1 visitors, many of them 

prompted by articles in the press, camefrsthnd lok.withto lacla forit 

The unit also received visiting farmers, 

journalists, diplomats, officers of 
commercial and farming organizations, 
and other professionals, with a variety 
of interests. The unit guided 43 groups 
of iigh-school and university students,
averaging 50 students each, on tours tof 

IITAs experimental fields. 

The library service extended its hours 
in response to steadily increasing use of 
the library by staff members, trainees, 
and visitors. Library staff continucd to 
offer training in the use of the on-line 

pu blic access catalog, and completed 
drafts of a new procedures manual and 
a1users' guide to the library. 

The service Sulpplied scientific informa
tion in response to 236 requests by 
mail from 37 countries, including 16 
in Africa. The staff developed an 
effective procedure for detecting and 
correcting errors in the library data

base, to which 6,380 records were 
added in 1988. The library acquired 
compact disk (CD-ROM) information

retrieval hardware and a CD-ROM 
agriculture database. 
The interpretation/translation unit 
translated more than 4,000 pages of 

from English into Fren; andprovided simUltaneoeUS interpretation 

for 16 training courses and 13 meet
ings and conferences, both inside and 
outside of Nigeria. The Conference 
Center provided support for 25 
meetings and conferences of IITA and 
outside organizations. 

Dure1988 euicato unit 
acquired improved equ,ipment for wordprocessing, computer typesetting, and
 
desktop ipublishing. In collaboration
 
w tile EEC donor agency, the

Technical Center for Agricultural and 

Rural Cooperation (CTA), the unit 

hosted a two-week workshop on 
editing and publishing for 24 trainees 
from Cameroon, Ghana, Liberia, 
Nigeria, and Sierra Leone. 
Infbrmation Services published 34 
titles in 1988, including five transla
tions from English into French. ITA 

StrategicPlan 1989-2000 and IITA 
Aeium-Term Plan 1989-1993 were 
produced for discussion by the Techni
cal Advisory Committee and CGIAR 
donors during Centers' Week. 
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