
190
 



Facts 17' stablished as an autonomous, non-profit corporation on
aboutAgricuhture (I1TA)27, 1967. Internationalis oilc major links inlaaboutJuly the of' thetInstitute of Tropical 

I ITA worldwide network of agricultural research and training centers. 
The Federal Republic of Nigeria allotted 1,000 hectares of land 
for the IITA site, and the Ford Foundation provided initial 
capital for buildings and develt)ment. 

IITA is governed by an international Board of Trustees, the 
membership of1which inl udes rCprcScntatives firom developing 
Countries in arcas Of'the IlstitUtc's Concern. 

Principal financing of the Institute 'and other ceners) is 
arranged by the Consuiltative (r. t) oin lntcrna ional 
Agricultural Research (CGIAR) an informal group of' donor 
countries, development banks, i'tiildations, and agencies. 
Support Ior I ITA's research and training core program in 1984 
was provided by the Canadian International I)evclopent 
Agency (CIDA), Ovcrseas Development Administration of' the 
United Kingdom (O)\), U.S. Agency for Ini,'rnational 
Dt'velopment (USAII)), \Vorld Bank, Interiiatioi . Fu,nd 
for Agricultural Development (IFAD), Ford F'oundation,
Rock(I'eller Foundation, and the goveriiments ' Australia, 

Belgiunm, France, Iidia, Italy, japan, Netherlands, Nigeria, 
Norway, and Federal Republic of'Gcrmany. Inaddition, other 
donors provide ftinds to the Institute, particularly to support 
specific research or training programs. 

The "geographic mandate" of' ITA includes the humid and 
subhumid tropical zones, and the Institute concentrates its 
research and training in two auajor areas: Earming systems and 
crop improvement of'crtain dcesignated cereals (rice and maize), 
grain legumes \cowpcas and soybeans), and roots and tubers 
(yams, swccl potatoes, cassava, and cocoyais). 
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Preface A 	 principal difference the reader may see in this 
edition of Research Highlights compared with 
previous ones is the larger number of reports 

originating in various African countries about on
farm adaptive research managed by scientists and on
farm trials managed by farmers. With the cooperation of 
national and regional programs, IITA's research results 
are gradually getting to farmers, and they are becoming 
active participants in research rather than passive 
recipients. A few examples from Cameroon, Zaire, 
Rwanda, and Nigeria are described in the following 
pages. 

Furthermore, the Institute has moved closer to where 
the action is by letting research opportunities partially 
dictate the locale of our research. We are developing a 
coordinated and phased-in master plan to conduct more 
research and training activities outside of our main 
experimental station and headquarters at Ibadan, 
Nigeria and several sites in different ecological zones 
in Nigeria. It has taken more than a decade to develop 
a range of improved varieties and sjil and crop 
management technologies that are ecologically and 
economically viable for both smallholders and large 
farmers in the humid and subhumid tropics. We now 
have many proven technologies "ready to go." It As 
against that background that we have stepped up our 
efforts to re-deploy more scientific and support Staff to 
research locations outside of our headquarters. This 
move is not intended to erode our central research 
programs for we must keep a strong research base at 
HTA. 

We have responded to calls from several countries and 
posted our scientists to work with regional and national 
teams to help speed up agricultural development and the 
capabilities for tacklisig food production problems. The 
largest of several such efforts is in Cameroon. During
1984, IITA also opened a new substation on a 50-hectare 
site donated by the Republic of Benin. Located on the 
campus ofthe National University ofBenin near Cotonou, 
its min thrust involves farming systems and on-farm 
adapfive research. 
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Although most of IITA's research is concentrated in 
Africa, we have a global mandate for research on farming 
systems and oL cowpeas, yams, and sweet potatoes. As 
part of this responsibility, we have put one grain legume 
scientist in Brazil to work in Latin America and another 
in the Philippines to work in Southeast Asia. 

Along with research on improvement of crops and 
farming systems, an emphasis on socio-economics has 
moved forward because agricultural development 
involves more than farming per se. Marketing, food 
consumption, labor, post-harvest technologies, and 
household and gender factors require more attention as 
agricultural strategies and national food policies are 
developed. For the first time in this publication, we 
present the results of an exploratory field survey on the 
role of Nigerian women in food production and decision 
making. They may surpiise many readers. 

The problems IITA and others must help solve in 
Africa are among the most complex and crucial 
anywhere, and the calamity in Ethiopia and Sudan draws 
the world's attention even more fbrcefully to the food 
crisis on this continent. Without underestimating the 
severity of this crisis in the short term, we believe Africa 
can look ta the future with a degree of optimism. There 
are realistic and practical solutions to many food 
production problems, only a few of which we briefly 
describe in this issue of Research Highlights.Additional 
details and other research results are available in HTA's 
annual report. 

Ermond Hartmans 
Director General 
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TABLE 1.
 
Results of on-farm
 
trials of soybean line 

TGx 536-02D in Abet, 

Nigeria (1984). 


On-Farm Performance of a New
 
Soybean and the Use of Soybeans in

Treatment of Protein Malnutrition in
 
Infants
T	o help meet the incl t-asing demand for soybeans, farmers 

in the central and northern Guinea savannas of N1geria
that are outside the traditional soybean growving areas 

have needed not only higher yielding but earlier maturing
varieties. They have depended ligely on the old standby
Malayan varicty introducCd to Nigeria in the carh' 1900s which 
matures in about 140 days. The rainy season iII sone of' these 
areas is net loig enough to insure a good Veldl. 

But now a new line - TGx 536-02D with 105- to 10-day
maturity - has been developed by IITA, tested in 1983 bv its 
scientists in Mokwa and Zaria (1983 Research Highlights) and by
farmers in Abet village in 1984. It is available also to national 
programs for testing. Nigerian soybean scientists have 
recommended this variety fbr release to farmers, plus two others -
TGx 297-192C and TGx 306-036C. 

In Abet village, I ITA, in cooperation with staff members of' 
the International Livestock Center for Africa (ILCA),
established trials with farmers. Seed yields of TGx 536-02D 

Yield
 
Farmer Plants/ha (kg/ha)

Mr. Katura 91,333 2200
 

Mr. Yashiyi 106,667 2150
 
Mr. Dauda 118,333 2100
 
Mrs. Bege 107,333 1750
 
Mrs. Charles 102,333 1650
 
Mr. Rago 84,667 1600
 
Mr. Charles 93,667.. 1500
 
Mrs. Sisi 77,667 1450
 
Mean 97,749 1800 
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(Left photo.) On-farm 
trialat Abet villagein 
Nigeria of a new soybean 
line which Nigerian 
scientists have 
recommended for release 
to formers. (Right photo.) 
Soybeans for sale in a 
village market in theAbet area. 

A Nigerian farmer shows 
an JITA scientist the 
results ofplanting a new 
improved soybean 
variety. 

rangcd fiom i 1450 to 2200 kg/ha with the onhIinput bring single
sUpiiu l)hosl)Ihatc (200 kg/ha) and hand labor (Table I Nlahlyan. 
has bcnelIgrownii in tle.villagc, but vields scldomnl cxcccdcd 500

kg/l' for t lig'nr n iln r va~rletv because dic rowing
 
k ! is l c r,
 
SeaI.SOtI Wats t()() short.
 

Aii cxpanling niarket 1i6 soiv)an is duc largely to the 
lopularitv of sovIcaiis to prparc dilwiadwa, a let' ilcliitc(Id
l)astC used as a flavoring. licre isalsoia gro\\ hig iltcrcst in using 
sOVl)can nlilk and lour as ati important source of1protein kow 
fi'cdiig babics and young childiten. Nigcria now imports soybcan 
oil for cooking and so)'bcaii iical to support all cstablishlcd 
Ipo)tltry indistr\ so therc rctilailis gicat scope tor expanldc.d 
so)'bcail production il tle('cotunttv. 

All outstanding cxanilel -ofli'c Mro1lotio1i aud usO of sotybCans 
to ('tonll)at inlint l)rl)t('it malhtitritioin (k\washiiorkor) in a 
Nigcrian rtural arca was brought reccntl" to thite of,atteltiol 
I ITA scielntists. A childrci's hollme ear ()gl)oslho specializcs 
illtle.ating iillits with severe synptonms f riilutihtritioll 
swollcn bellics and skelctal limbs. Protciin nhialiutrition illinlfInts 
is of'growing concern in Afiica. [lot onl ill countries sulli'ring 

l't'ot d uoLIght and fhmine hut in d'ettaiii otlid's oi tle cotinent. 
'lhc inufuts arc adllitted to tie childre'n's homc with tleir 

itlthcrs or guard ions who prcparc alltilood ll- thcllsclvcs ild 
their babies tindt'r tlie stlt'rvision of' ti statE Soybeans are 
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(Left photo) Mothers 
prepare soybean milkfor 
their babies at a 
children's home near 
Ogbomosho, Nigeria. 
(Centerphoto.) Bottle 
feeding soybean milk. 
(Rightphoto.) A mother 
hasprepared a 
soybean/cerealpapfor 
her infant. 

VlvrTId as a milk substitute by boiliilg, griniing, straining, aiid 
rccooking- tie liquid. "l'hiS "nIilk" conti.ailsal)ott ,35g t) '1)rotwiii 

pt' 5('Vilg. Itis eSl)1Citllv inJ)Otlii becatse.ilt oii i .t{) te 
iliant 'paticnlts" alt inltolclait to cow milk. Also, so'lytals a'
proe-pared as a \Nct-mi Ilhcd lull-fatt floul" alled to itclal )ap. A 

noiuial IdLill for aot' to two year-old clild is the .quivahct of 
itloUt 20)g o!'\hiolt' soy)I'liils ci'T ditya it cost of approximately 
20 cents (U.8.). 

Not otily al' stall 1ibt'nl]l)('l'.'(, fit childt'iis liolnie coiccrncd 
with tli infants brotlglt to tlit'n, but the iyvisit \'illag's ncar 
Og loiosho to l)rolioltc tlc cultivatiol and tstc ol'soy\'acs and 
teach \woltll hlmv to prc'JaA them ill local dishes. Sevecral 
,l'niel's bothc Wollil le10lilad t ill thc ri'ca iwrovilig I'll, 
crop and soy\ltalns a'c bcing soltl ii lOcll loclirk(ts. 

\Vomlli ill1)th11; Afi'ican 'liiltt'5, itldlinig Glana, 
Camer'on, ganidda. Rwailda. aid zilidt',. a'' ilistusing soybcallS 
il local diSlIcs. A villalge with slall-scAh,ctlilmlnt Call provic' 
so\l)cal oil aid nleal fbr lartially dcltattcd soybeanl flour. 
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FIGURF 1. 
Highlandenvironments 
in Africa. Scientists are 
developing soybean lines " 
adapted to the highlands. 
During 1984, the testing 
site was in the jos Jos 
Plateau area with an Platau 

elevation of 1,300 meters. -Mkw'-

Testing Soybean Lines Adapted to 
Highland Environments inAfrica. 

igh yielding soybean lines havc b)een developed for the 

\Vcst African IOvlahds, but they arc not always 
acdaptable to tei highla id cvironments which 

Comprise most of Afr'ica (Figure 1). Thosc dlcCelol)ed in the 
lowlands tend to take l()nger to maturc when nlomvecd to higher 
elevations and may nllature after the end oflthc rain y season with 
consecjucnt low yields. 

In 1984, brccdcrs at I IT:\ l)cgan testing at Blukuru, Nigeria 
(nicar Jos) at 1300 in elevation and 9' 50' N latitudec. So\'bCan 
lincs rcgardcd as htc maturing at Mokwa (150 11 clvkation, 9," 
15' N latitude) wcre inal)lproriatcly latc at BIuktu', but many 
of meldiu In maturity (110-120 clays) at Mokwa were also 
appropriate at Blukuru ad hd reasonably good y'icls. Table 2 
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compares yields and days to naturitv ofthree tr-i' grown at both 
sites. Days to maturitv averaged 10, 11, and 21 days later at
Bukuru for the early, medium, and late trials, rIsl)eCtively. 

Besides varietal testing, IITA Scielntists areT using two other 
approachcs to better se'rvc coopcrators in African highland
environments. High yielding I ITA soybean lines with -goodseed 
longevity and natural (prom1iscuous) liodulat ion are crossed with 
lines adalpteCd to highlands. 15 populations fror some of these 
clOsses were grown in 1984 at Bukuru, and Sul)erior pIlants were 
selected at 99, 106, and 120 days aftir sowii,,. Tlhe sclctions 
have beeni sown in )rogeny rows and will be tcseCd 16r shattering
rrsistance and proilliScuity in the 1984/1985 dry sclson and 
tested fbr yield at Bukuru in 1985. 

A second approach is that these same populations have beei 
advanced by sinlgle V)o (('scent without selection and will i)e sent 
to cooperators in Rwanda, Canroon, Ethiopia, and other 
countries fbr selection at elevations wVer they will bC grown.
After testing at these sites, soybean seed of' the best lines can be 
returnecd to I ITA for a filhNhCr round of crossing. 

Bukuru Mokwa
 

Earl) (kg/ha) (days) (kg/ha) (days) 
TGx 573-1E 1828 (116) 2484 (1I9)
TGx 299-7F 1826 (111) 1468 (109) 

TABLE2. 
 Trial mean 626 (118) 2095 (108)
Yields and days to 
harvest of soybean lines Medium 
grown in trials at Bukuru TGx 536-02D !948 (120) 2481 (114)and Mokwa, Nigeria TGx 573-104C 1750 (117) 1941 (113)
(1984). 1222Trial mean (128) 2169 (117) 

Late 
TGx 304-059D 657 1052(154) (137)
i'Gx 713-011D 543 (164) 2050 (138) 
Trial mean 605 (160) 1649 (139) 
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Pregress of Tropically Adapted Soybean
Lines in International Trials 

xcept in parts of Asia, soybcans are a rclatively new crop 

for fihrmers in the tropics, and 1ITA scientists are working 
to C'l<ev j) high yielding, tropically adaptcd soybean lines 

and overcome the biological constraints to production. \Vithia 
grant firom the Commission of' Europcan Communities (CE)
)eginning in 1981, they were charged with the task of'dccoping 

lincs 1or the diflerent cviroilllts in the trolpics and testing 
them ill tilocational trials in 27 African countries and aroundIm 

the world. 

Since 1982, athere has been almost nine-fold inciease in the 
number of'international trials sent to cooperators (Figure 2). In 
that year about 50 trials were sent illtWO groups, onC with entries 
with promiscuous noClulationl (not needing inoculant) and the 

Number of so)bean trials 
200 

175 

150-

FIGURE 2. 2 25 

Expansion ofIITA 
internationalsoybean 100 
trialsfrom 1982 through 
1984 and v projection for 75 
1985. 

.CP 

25 

0 1 
1982 83 84 85 

Year 

II 



FIGURE3. 
Sites of international 
trialsof HITA soybean 
lines - a total of 42 
countries. 

1.,
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TABLE 3. 
Performance of three 

JJTA soybean lines in 
international trials in six 
countries in West Africa 
(1983). 

other with improved seed longevity. By 1984, both traits had 
been combined in superior agronomic lines and trials were 
divided only by maturity. These trials were sent to cooperators in 
42 countries (Figure 3). 

For 1985, IITA has prepared trials or lines combining 
promiscuity, good seed longevity, and resistance to bacterial 
pustUle with earlier maturity (95-105 days), medium (105-120 
days) and late (more than 120 days). Aboiit 44.0 trials have been 
requested for 1985. 

Trial results From 1983, when most of' Africa was dry, are 
encouraging. Table 3 includes results of trials grown at seven sites 
in Ivory Coast, Mali, Ghana, Togo, Nigeria, and Cameroon. 
The 1ITA liles shown in the table nodulated at all reporting sites 
without inocUh lumand maintained good seed viability after eight 
months of' ambiont storage. Although 1984 results were not 
available at this writing because some oft he trials in the southern 
hemisphere would not be harvested until April 1985, preliminary 
data show that there has been good progress not only in the traits 
mentioned blit also in resistance to lodging and shattering. 

Range 
(kg/ha) 

Mea iyield 
(kg/ha) 

, mcrgence* 
() 

TGx 297-192C 9943125 , 1803 81' 
TGx 342-375D 641-3263 1568 69 
TGx 536-1000 803-2847 14-84 77 
o56-111 

r(Chck) 1136 25 
*After right months of ambient storage. 
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Two pre-emergence 
treatments of a new 
herbicide (Scepter~for 
control of wild poinsettia 
(lup/lirthiahnt'op/n'lla)on 
cowpeas compared with 
untreated plots. 

Right, Euphorbia ltelerap~flva 
from a herbicide 
(Scepter) treated plot at 
five weeks after 
application compared 
with the weed on the left 
from an untreatedplot. 

Promising New Herbicide for Control of 
Wild Poinsettia inCowpeas and 
SoybeansW i ld poinsettia (Euphorbia heterophnlla) -- an annual 

broadlaf weed that can cause serious cowpca and 
so\bca losses - has beeli resistant to imost hlu'bicidles, 

)ut a liew e'fftctivc ont" nanieci Sceptr was rececntly selectcd 
through exttns,;ive screining in thtl field at IITA in 1984. '[he new 
product gac (good Con trol of' the weed ill bothi Crops alnd! ':s 
expected to be avai'able in the African market in 1986. 

The fIast growing weed can coipletely shade cowpeas within 
six weeks a ter planting and make it diflicut if'llol impossible to 
havst a SoNC 
]r so crop. I IA research has shown hat a density
of' 10 l)alts/mifl of wild poinsettia rcdnccs t'owp'a yields by 25 to 
53°)w and 80 pla11ts/me-'2 h 68 to 75(')comlparedl with weed-fire 
controls. If the crop is kept clcan of* wceds fir 30 days aftter 
sowing, grain yieltls compared fivorably with wccd-ivc controls. 

'his eimphasizes the inmportanc' of'kccping the crop wccd-f'rcc in 
ithe carlh stages ofgrowth. 

I\hln al)l)li('(d )r'c-cn'rgelce, tie clctiv'c dose of'Sccpttr was 
100 to 250 g/ha with no phytotoxicity to t'itlher the cowpeas or the 
soyblans. Yields of' both crops wt'r' ('ltial to tihose tiftht w'd
free Controls and significtntlylhighe'r than the \'iclds of' t 1reated 
'on trol plots (TIablt's 41and 5). Scepter was niot avai lable tto IITA 
for testing in 1983, and none of'thc hcrhicid(s tested that ye'ar was 
'fli'cti't ot' Euphori l hf/ehrop/ivlla. 

Pr'-enl'rgeiit'c alpplicati(on of'Sete'l, fior the weed ('Ontrol illsovlcans proved to l)c' more ('flt'('ti\,e than post-emcigence, in tht' 

IITA tests (Table 5), and the irate of150 g/ha gave as good restiIts 
as 250 g/ha. Tht lower rate, of'courise, wou ld be less cxt'p(nsive for 
firmt'is. 

Bioassay with soil samlI('s taken from tSccptt'r-treatcd plots at 
tle' time of' Ilhe cowpea har'cst showed no toxicity to maize and 

14 



TABLE 4. rice used as test crops. This is of practical inipcrtal)ct in cropping
Effect ofa new herbicide wswstes where mize oi rice fbllows Scepter-treated .owpeasor 
(Scepter) o laplmtrhiat 
/elropf/rla controlin soVi IOS. 

cowpeas (IT 82 E-9) at 
JITA (1984). 

\ olltl K /',vp (;ratinF. he lla 
Rat rating '",,\ ry ight yield 

''tndnnr* (kg is /I'm 3 \V.** g/il' ) 
(kg/ha) 

Scpttvr 0. 10 (it) 32 )50 

'Scepter 0.15 85 7 545, 

.Scepter .. 0.25 . 84 4 658 
S,'sjsir 0.30 79 I0 .143
\\'tcd-fi'ce t <mnl 100 05116t 
L'imtratc comnnd 0 I-17 1 ti 

ISIS ) ,, -1i 185 

*. Iii tIitm,,ila i fl/risdt /o,-mss. t, i / i nd a(it 0..' 0tr, s, ,' ' t' p tv'5 d ,5 ,ptS s' 0.') AA, itha'hih it as ip/lisdi 1,: n (I h frim,
/s/,Iin.,
 

** II . P - I I'C' a/0s h/1//i.A : .ds ransl a/s1don 0 it, 100 wra>; s hri 0 nss, ,iontloland /00 - mp/'I omtl l.
 

TABLE .5. 
Effect !f a new herbicide 
(Scepter) on E. whhrilpzl 

control in soybeans at 
Mokwa, Nigeria (1984). 

ced Soyblvaus ,'I';x 576-021)} 

dry wt. Ih'ight Stand/: Gr;uin 

'I'catin llt kg i. 

Rats 
Iiha 

kg/ha 
at 8 \VAT* 

c I 
at It \V.V'* 

ai 
har'vest 

\yild 
lkg/haI 

Sceptcr** 0.150 . 138 ', .50 9 : 1987 

Scepter 
S~ltr0.250 

0.150 15 li 
84,0 

57 
56 

. 
12 

1332 
1770I 

S'pt.r 0.175 8)15 52 12 lhi 
''% ho' w'iccclitts 
1,& 6 \'P*** 300 6i3 12 1158 

control 1'l)tr-cil1193 55 1 1861 
ILSI) (5",, .I I s [s 578 

*I"W-IT 110- l",l~' I~to/ment. 
* I-i'1- *'/ i s/Iiaao s nsu1.1.nlng * * I'i,'-s'si,'ns': ss/hr'i Iis'ri nil p/ss .s ass'sr, at.ssisi as's/s il/Is' plasning. 

***I I* '/I I- I ,',s. alsi phtinfi.o. 
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VEGETABLE COWPEA
 
TRIAL
 

Three new IITA bush- Results Bush-Typetype vegetable cowpea Yield of Vegetable 
lines tested in African 
and Asian countries Cowpea Varieties in Africa and Asia 
outyielded a climbing
type check variety. The 

former do not need costly 
staking or trellis support. 
The test shown here 
was conducted in " egtahecowlea varieties grown for thcir long, tcnder,
the Philippines n and fleshy pods harvcsted green arad eatco as t vegetahle
cooperation with the v have l ecome popular with many consumers in Asia 
International Rice 
Research Institute and parts of Africa and Latin America. Traditional varieties 
(IRRI). hav a climibing growth habit and rqcluire costly trellis support or 

staking to kcep pods from touching the grounid and becoming 
rotten. But I I A scielitists havc devclopcd a number of bush-. 
type varieties (1982 Rr'xarc/1lhlih,/i/h/i) which (o not necd 
staking and yield ils much is or more than the clitmlbing ty)c. 

Three of thcse new lines -IT 8 11)- 1228- 10, IT 811)-1228-13, 
and IT 81 D- 1228-14 - were distribu ted to cou ntrics in Afriica and 
Asia, and the results rcported back to IITA Iook encouraging. 
They gavc the highest green pod yields at locations in six 
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Left, a close-up of a countries anl wer significantlyIbetter than the climbig-type
newly developed bush- IAI\-13, a husih-tVypvarie' 

"I
'ARVk check vari(ty (Bush-Sitao), 

type vegetable cowpea 
(IT 81D-1228-14);right, a d , dI('leck (Talh (3
traditional climbing-type Pickig of giceii pd s Irid at most of t loatios betWeeli 
in Sri Lanka. 

,t5 and 55 dlys after plalting. A total of' live to eight pickings 
were nlad at thlw't, to four-day int'rvals. Withil aiperiod of180 to 

TABLE 6. 85 days, ti 10() tolls of green pods were hirvcsttd fioln one'
Performance of hiectare (f 1alll. With ilrigationCfacilities, tlese varieties call I)e
improved bush-type gown tht u~h~I thlie'vea il tie tr, jics, Jrovi(Ie a (ontinous
vegetable cowpea il he i proide o farmers
 
varieties at different Sl)l)lY offle''sh vegetalils, and improve thtv income oflerncrs.
 
locations in Africa and
 
Asia.
 

lhatdaln lk,,<a Nyanikjala lhirav,.ktdnii- IRRIAbIlllt\' (;iiarltv,,w 

Va ri y .14 (G t l ni e l a~l ka i sv 'l N i ria h a ii ; R l),l N S r i L~a l l i l i l l i 1 ) .

(i/hd) 

IT8ID-1228-10 14.3 10.7 9.4 12.1 7.7 6.8 16.0 

lT'I1)-1228-13 11.3 6.3 9.05.9 8.3 6.8 11.5 
IT I I )-12211-1.1 15.1 9.1 6.5 IM.t 11.5 9.7 13.7 
FARV- 13 H.7 3.10 6.28.5 6.2 7.0 
hi)ish-Sitao 6.5 11.5 IA 13.1 5.6 5.8
 

lo)Cal (iW k *
* 2.0 7.9 3A -1.5 12:1 
ISI) (5".;) '4.1 2.8 2A 2.3 3.9) 2.5' -1.7 

*Local chck i,. 'qtcria r ail R1 '-13. 
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~~~Bturkina 

(Top photo.) Early stages 
of Strga in cowpeas. 
(Lower photo.) Cowpea 
plants killed by,*Slita. 

TABLE 7. 
Percentage . 
plants with Si ria 
emergence at sites in 
West Africa. 

KVx 30-1663(;( 

KVx 30-183-3; 

SUVIT.-2 

M\tgn ,
t.Local check, 

Resistance to Striga on Cowpeas

Developed inBurkina Faso


S usccptih" covwpa )lants can l)t compltt'ly kilhcd by the 

parasitic vcttd Siga gesI, rioI, and fitlCs may hccome So 
illt'sted with li stccl that f[iIlllt's allliot gro\\ a c(wpca 

crop.~0 loi (OX'(I, S id tds Ilayllpirsistcl-gcinby\ .is long asycats. Th''arc stimulawld t itclwiciilssoil mi sccctc'd 

f-ol llt ( O\l\ ta roots, anid gtc lmiti g ./VtIll)lallts attacli to 

ht'se 'oots alnd (Xtrat'lIltl'i('llts the eowptail'olli host. 

Il and nation:tl sci('iists \'workinig in Kaiitihoinsc in
-'aso fli~rnici-hy [pp(' Vr\Is havc'ide'liiicd Sourc'e'(s of* 

geellei" l''sistil('t"and )rog''ess hls bItell iiiadt to int)rl)()rate this 
resistante int) high vildilg liIc's with atccjptale secd quality.
Also. int's rsistant to)S1ri4a in Bukina laso lit' btii ttst(d ill 

Nali, Nigtr, and Nigeria I'kicIt 7'. 

Rt'sistalt' at sitcs ill thiost 1lhirtt coilitrit's, thtoigh ht'ttt'n than 
the sisctl)til)h, clck ()"iht lotIa \'artvic. was ltt as c) ll)hth as 
at KIiamloitlst'. This t)bs'lvltioll was confirrw.c by the .ced 
Research Organizatit n \VI1() in Oxfobrd. lEngland. Striga from 
seed collt'ct(d ror Nigeria and Niger enmerged ol ih(lresistant 
line while .S/1ru fhil',d to do so lriom st''(d from Burkina Faso. This 
Cooperation "t''wet'nl I TA and IVR()is esF- cialliv iniptrita 
bcause researchcrs il Bturkina Faso cannot bring ill s('td of 

"I,,rioie. S.t'xotc ,SIh-~a dtn' to tl(' dangt'r to thlt locaI crt)l. dt us 
no)t attack ;III crtp in th V ,. 

Burkina Faso Nitv M1i Niri 
Kamboinse Quahigouya Mth;.1ria Sn Kano Ktku'a 

0 0 2 6 6 39 
0 0 3 9 19 

0 0 5 3 i 19 
87 16 6li 28 211 15 
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(Top photo.) A cowpea 
varietywith genetic 

resistance to Shoia in 
Burkina Faso vs. a local 
one without it. (Lower 
photo.) Large cowpeas 
with rough white and 
brown coats preferredby 
consumers in Burkina 
Faso. 

TABLE 8. 
Performance of three 
JITA cowpea breeding 
lintes with resistance to 
Sfla and bruchids 
compared with SUVITA-2 

and a local check. 

The enilerg-ence A'l. k'ya inl Mali, Niger, anid Nigeria onl lte 
lilies fit iid to hC R'sistanlI in BUrkina Faso suggests that thvre is 
inore than oni' strain ()f lhe parasite. V(rk will (oititic at 
Kanmoin.e. ill coop-ration ith \VR() and tational scientists, to 
itdelti\ other sotu'('(s of'resistance alld to chlaratcrize the strains 
()Ithe parasitc. 

Th(' .S/nriaresistace, whicRh sccniS to be 'oimpihte in Burkiia 
last. has 11(mw l)eei'i iio)poratted ilit() lineus with (otherimportant 
traits. I'lt le()st illititrtait of* the.se is resistalce to brtiuchds(' 111o.%/)b11.11m Oea e1w].S mar'ldlatuo,. tht' Stoir;,ge pest. This 

inls(t itilfsts cmvWl)a s(e.(l iin the field and qu ickly multiplies in 
the strwed , aiii. killing the, seed and imiaking the' cowpeas 
,nd(irabl lfw the tarkt. '[alIe 8 shows that liies have ntow\. 
])(.('I (lel t'd with go()d lvc'ls ()fresistaic( to both S1iga and 
hruhid..\Is(), tilhhelav large aitl are availalhs sc(IS with a 
r(tghi white ()I' )r(t)ii (()at p refrcr)ttd by c)iistinlers ill ]31ttrkina 
Fast). T1hese hav' e withlint'is 1)XtI' 'rosscd )tlitrs with m,.utiph'
(diseast anI ills(ett r.sistall(' t(i 1 it i )T\. atid stabili,, !thi' 
vilIs. 

KVx 30-G 172- 1-6K 
KVx 30- (8:-3-5K 
K Vx 30-(;200-I-:iK 
St V'IT.-2 
l.-al h'k 

Yi'd 
lkg 1il1i 

812 
1027 
1255 
05!) 
t9 t 

Plants with 

Striga (% ) 

0 
2 
2 
0 

36 

Sto( dcd t€ 
with rIitttid 

tilttviih c <',,' 

t) 
20 
15S 

10li 
t100 

Sit-d i(It)r 

ttxtUir 

Wthite/iiugh 
l'owinrough 

oiiirt/titgh 
iitwii/totgh 

\Vhitiough 
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One of the cowpea lines 
that performed the best 
under an unusuall dry 
season at Niamey in 
Niger. It is a medium 
maturing line with 
resistance to thrips and 
bruchids. 

Cowpea Lines for the MiIlet/CowpeaCropping System in the Harsh Sahel 
Environment 

J oti' ofth( harshest (en'ir-o nments iniagi able, small fhrmers 
ih 111c SaIld zone struggle to producct iliillet/eo.wpea m ixcd 
crop tnter drought, high tl'lllp('lItulrs, and marginal Soil 

fertility. I' I i ('(I i)c'ttet' plant types with tcIlllu llmaturity antdl 
r',sistaiice to) diseascs and ils(.(.t pests. 

Rcsponding to this nIledi, I TA, ill ('noperation with ICRISA'I" 
and national programs in the' re'gion, is working on ways to fit 
impro\'(I cowpCa lint's into a plrcdonlinantly mtillet-bascd 
system. ,A\n I I'A scientist was postcd ili 198-4 at ICRISAT's 
Sahclian Center in Niger. 

During the yejr, imlprt vcd (.t Wl)eat lines wcrc scrcened with 
and without millet at the. Siehuliati (,entr. Thle total rainlfall Front 
May to Scptml)ecr wits 260 nun 5I",, blow nornlal. '[hc 
cowpv' ,artitcs were plllit'd ill the third week of Jutie and 
harvested at (It' enid of Alugulst. l)urit this per-iod only I-0 1nun 
rainfall was rt'or('dd. In spite ofl' sch a dr' seasoln, yiekds of'.:3 
lilies range.d fiotl 600 to 150) kg/ha in sole crop and 20 of thcsc 
pr:accd l)more thln 200 kg/ha in ilntelcrop. Comllparcd with this,
the yield from th local frlincirs' varictv w:ts only 185 kg/ha and 
that of the irnprovcd nalit)nl viritv ' N 88-63 ranged fiom 898 
to 1011 kg/ha. The local filtrIrs' Viari(tv has a1 lonig maturity 
duration (125 days) and was scvtrcly afllo'cted by tll' drought. 
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Because of seve'e drought, the maturity period of all the lines 
was recluccd by approximately 10 clays. The data show that 
medium maturing lines pCrformcl better utnlndeSahel conditions 
than early maturing varicties and the local line Saclore. Best 
among all the varieties were IT82D-703, IT82D-716, and TVx 
3236 (Table 9). Th'y combine multiple disease resistance, and, 
in addition, TVx 3236 is resistant to thrips, IT82D-716 to thrips 
and bruclids, and IT82D-703 to bruchids. 

Becausc farmers inthe Sahel grow cowpcas fob,grain as well as 
fbragc, IITA scientists identified 13 promising lines for this dual 
purp~ose. 

Resuts of the cooperative prograin arC expected to be of value 
not only in Niger but Burkina laso (formerly Upper Volta), 
Mali, Senegal, Cape V(d(, Mauritania, and Chad. 

Variety 

JEItIa-earlv" 

l)aysto 

natarity 

Yidd 
(kg/hat) 

1112 E-60 
IT821)-789 
I"1'21-1885 

56 
57 
56 

991 
979 
917 

S.E. + I 136 

TABLE 9. 
Performance of 
improved cowpea lines in 
an unusually dry season 
at Niamey in Niger (1984). 

Mfediumn ,inaturily 

TVx 3236 
IT821)-752 
TVx -1659-03F' 
TN IM-;3 IlnI )Vcd(lhalh 

65 
61 
67 
67 

1305 
1121 
1019 
898 

S.E. + 1.5 112 

Bruchidre.sitant 

IT82D-703 
IT82D-716 

64 
65 

1598 
1424 

IT82D-1032 
SaIr UimpoI ved local 

62 
78 

1120 
185 

S.F. + 3 265 
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TABLE 10. 
Grain yield of six 
varieties of cowpeas 
Flanted on different dates 
at Pobe/Djibo in, the 
extreme northernpart of 
Burkina Faso in the Sahel 
(1983). 

Cowpea Adaptation to Drought
Conditions in the Sahel 

C ,ropproduction ill the cxtrenm 1101111 of IBrkina Faso 
(frmerly Uppcr Volta in tilt Sahcl is suljcct to high 

C tcllipcra tors, (Ir(igtlh, and \'iolhnl winds l)loving sand 
across tile land. Lndcr tlles col(litiols. IITA oand national 
sciCitists co(nducted(,Xl)crimlelts at l))l)/.jib) in 1983 with six 
(ifle'ret cowpe'a varieties. 

ThVV l)lanile(l tilt' varieties obtaiii'd lrom various St)tll't.e.s on1 
Junc 22, July 7. and July 16. '1w Ibour hilghcst yickling varietics 
which were l)lalitc(l on the carlier (latc pirocccd gi'ain yields 
ranging h'omn 782 to 992 kg/ha , )u lost an average of 14 kg/ha lbr 
each (Lay the planlting was thelavcid I)(onid tmi 22 Table 10). 

Two cxtra-tarly matoringu 11l82E-6i() and KV\ :55varietics 
pcrformecl poorly in this olie-vcar 'xJ)erinllt. Twot weeks afer 
all six varietis were first i)lmiutc(. a sand b)low ge'ne'rated hv 
viohcle winids hit the, arca. Tllc exia-earlyii ailring varieties 
were sexVcrcly damage(ldn(I (lid hlot reco'er likc the olher imor. 

In the Sahel sav'anna, chances of obtailning larecr cowpca 
yields itr( I)Cttr if thc crop is plalnted its soon as rains Icolfle 

PI.l1ntili,
da,'
 

uit' 2,2.21 1tI\7 .It]\ Ili 

TVx 3236 992 771 707 
SUVIT:-2 " 2953 639 6 
TN 81-63 782 5116 532 

t-57 295 623 519 
KVu 5'5 207 509 -1(; 
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TABLE 11. 
Average numberof 
cozwpea flowers perday 
(AFD), maximum 
num berper day (MFD), 
and total number (TF) at 
Pob6l Djibo in the 
extreme northernpartof 
Burkina Faso in the Sahel 
(1983). 


The cowpea variety in the 
h.ickground(SUVITA-2) 
has adapteditselfto the 
Sahel'shigh tempera
tures and drought;the 
one in the foregroundhas 
not and is sufferingfrom 
heat. 

MAI).I1") TF 
Ium,,,I, 

T\ x:23G I. 211 190 
M.ITA.2 13 27 167 
IN 1m-63 13 29 179 
.43-57 16 3 217 
IT 82E-60 
KVi 55 

Ii 
II 

I0 
I'1 

73 
116 J 

ISI) 5G. 6 51 
,, iVi31 31 39 

cstalblislhcd ill illc latttr part r A...ll extra-c'alvk IlaIIIIing 

cha dltcrislic p'rse is 11t stulficicm'! tachic",.c'a i rji) \'iI(id.
'[']wc va;riwtv r11.,,t icill" 1t)(lc,"; l'l ivlmltH In.adap~t 

growaing d ll I)lflS(Iv al . It;Ichstti lgl) ods that 
naturity. This ick (& adLIl)1ifll (),O 'xlra-(i.l'\' \ad'i(tics
originatingu, From tlw Smith ,aldFli l -ar mnw. ratill,swith is 

shown ill 'l.lh I 1. Nowe tI.)h\, nulu cr otf'hwrs liw IT 821:-60 
and IK\"n 55. 
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TABLE 12. 

Effect of in-situ mulch vs. 

no mulch at different
 
levels of single super 
phosphate application on 
seed yield of cowpeas at 
Loumbila, Burkina Faso 

(1984). 

Cowpea Production under Drought
Conditions with and withbat In-Situ 
Mulch inBurkina Faso 

ike several other Ai'ican regions in 1984, drought and 

high soil temperature stresses caused severe crop losses in 
the Sudan savanna of West Africa. The alfisol soils in this 

climatic zone arC subject to last lu n-off'of any rainfall, erosion, 
and a low soil-water reservoir. 

Previous Cxperilneits at I ITA in Ibadan, Nigeria, with the in-
Situ mulch techiite under a no-tillagc system (1983 Resean-h 
Highhlg/s) showed that it was tffective in preventing high soil 
tcmperatu re and helped to improve crop establishment, early
growth, and maize yields. 1i1198,1, national and IITA scientists 
in the Semi-Arid lootd (Grainl)cveplolnnt Project (SAFGRAD)
tested the tecliniqie otn cowpea production bortle first time at 
the Lounibila station near Ouagadougou in Burkina IFaso 
(fime(- L pper Volta) in the Sudan savanna. 

The muilch used inthe SAI"C IAI) tests was the residue of'a 
previous legu me cover crop('Crol/adaria.The yiel ldsof cowpeas on 
the mulched land with no tillage \vet significantly better than 
those firom )loweC, unmulchecl plots (Table 12). Furthermore, 
the seed increase duC to mulching alone was mItch larger than 

,10( -\'(-s 

0kg/ha 50 kg/ha 1( kg/ha Ma;Ij 
Cou'pca.iedih 

Zero-tillage with 
in-situ mulch 883 1002 1202 1029 
No molch 
rcr 176 38945 507 

LSI) (51,) 377 
( : v ( % )3 4
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Poor germinationof ! 
cowpeas in an unusually " 
dry season without in
situ mulch; soilsubject 
to erosion andfast run

, z . 

ofj of any rainfall. I V 

... ,_-.: .. .. . :,: : •:.. -; ._ . '. . . 

Cowpeas on the left with that oI)(aiOd fi'on i llo-u111ut'c(IicdallI(fItlili/d plot.s, indicating
in-situ mulch. It helped that ill such a dIrv sc;Is Soil physical 1roletics wrc more 
prevent,high soil c ill (.rc fllOItemperature and tritital iv chiciiig .ccd 'icld tha soil li(rtililv 1I turs. Rainlll 
improved crop il the arca was -10", less than t(e lolig-trln avcragc aid the
establishmentand early lowest inl 25 N-cars. 
growth. 

Soil tell)erat.res, iioiitorcd at a 5 cn hlepth from latc Augtust 
to early SCptcIIher, w(rc onarkcclhv lower during tlic hottest 
hours of" the day ill the niiilched pots., ald this was particullarly 
true its the di\' weather contiliond. Cowpea plants on the 

ntilched lanid, thc'firv. sucr,tbjc,'tcdto less Ifloistti'e stress 
during the dr' spells, mio the roots wcre probably able to 
Contitc to p-11crfl critical hbiosylthiosis at a reasmOaleh rate. 
This may explain tlic carlv bi1d initiation and flowering, better 
fiitilizer eftictit\y, aild thc higlher sccd yields. 
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Cowpea line IT 82E-16 is
 
resistant to brown blotch
 
diseaseshown here
 
affecting the hibridin
 
the center,and the
 
susceptibleparent below.
 
It alsopossesses a
 
constellationof resistant
 
genes that plant breeders
 
use as a source of
 
multiple disease
 
resistance.
 

E-60X f-2 U-16 

7lALE 13. Vt ,.-,t
 
Geneticsegregationfor
 
resistanceto different 
cowpea diseases. 

Resistant F, plantS
 
Discast' sources 
 p114-tli Rc,,islniiutF",[ 	 Silscuplibic Naturr of i:Iuritant' 

ylh.\
C4 IT82E-16 I)l 1lia1tcL(Iiska1 I (1hIIiiI!Itl (ClICS 
Zc icI 	 IT82E-10 Rcisla.t 
 I Siigle (milillagilt 

TVx 4659-03E Rcsistanl 3 I Singhi.(,hlhiIl1 lctic 
(m- . phid- IT82E-10 Succlptibh, I 15 "w1 rICto 11t Isivc P i:hI(1.m isic IT82E-16 S1.Inlji 1 15 Ilvo v grilc ,ItId, 

IT82E-60 Suzmc4tilih, I 15 1(%(( I((lsi\. go paisr, 

lr'\% hlo t 	 IT82E-16 SI(ccltibh. I 3 Singth ' v.ghll 

Sul r(ia 	 IT82E-16 Rc-sis1to I5 I )uplinii diihh jhI ant 

IT82E-77 Rcistanl 
 3 1 Singh'domiaiht gcc 
V1TA-4 R(iNjiht 3 1 jlIilmtSingle do l', 

Scdh 	 TVx 3236 Suascptillu. 1 3 Siogh Ic(', vig(1c 

Anthraclosi 	 TVx 3236 R,.Jistailt 3 I Sinlgh.tI itad tLigc' 
IT82E-16 Rt-sist;ll 3 1 ugeSi dollinalt gelito
TVx 4659-03E 	 ReIGislanm 3 1 Si ugh. chilinit,g(.14. 
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Inheritance of Resistance to Six Major
Diseases of Cowpeas 

aliv (iscascs rudouCIL ViCkiS, mo10StCOWIRpc8 but Six arT 

NvidcISPIcvad and (c\statilg: yelow inlosaic (CYNMV), 
.lphid-bol-ic illolic ((X\\Ik", brlownl lotch, seplorc, 

scab, and iithraiose. H-oNever,1 through systcema lic scli ng 
of' NvorlcI gcrilphisil, I HTA scienitists Ilavc i(Ielltificd sevenill 
sotiI-C(' of 'siStalicu, and( these an bciiig lise(1 ill their Ibive(lillg 
pro~gr'am. 

1o planI a Ilion(' ('f1((Ctivc breeding strateg-y. they have 
Coiicltictecl genectic studioes onl till' Iliittrc (I iheritanice of, 
resistance to the six (liseaSes. Resuilts showed. Mcienial 
inicritalice iiall11 ascs Invlv~)\ing 0111 or two Jo!111.18 geiie(s Jabf 
13). Resistance to septori~lall elow Illosaic is conltrolled8111 by' 8 

(ItiIlicatu dlominlate gene., rrsistmi~c to 81 )hid-horlll mjosaic b 
the plresvilcc If* twoI rcessive gelic padirs, resisuldiee to scabl and 
b~rownloch~l by 8tsinigle pill ohlice(ssive gelies, and(rusistailce to 
anlthracinosc bv it sinlgle linillatIIgrile. 

Tis filiwioratilo) is i15(1 uisceftil to llitiu)IidJewe Ibl-edulig 
progr~am~s for the(dlevelojpnlcll ()I multiple disease r('sista'it inecs 
Nwith high yield jpotelltial. IT 82E- 16,81;ilIIA cowpea line which 
possesses a c()nstclautionl ofrosistalut genes . call bc usedf as a sour-c 
of' IihltiJple (iscase rcsistum~c( ill hlybrlidhizautioni and( lackcrossinrr, 
programils. fI'ie sifliple inhlerituiiice makes it l'dthlcl easy o 
1aipui)Llate ISiStlICe traiits to theVse (hiSeaSeS ill I)reedig 
populat ions. 
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*v. 

One of 16 Nigerian
farmers who cooperated 
with JITA it: 1984 to test a 
new seedyam 
technology, 

Scientists and Farmers Cooperate to
 
Test New Seed Yam Technology
 

T wo questions are often asked of' scientists: "Your new 

technology may work at the experiment station, but is it 
p, .tctical at the fhrm level and will farmers be interested 

in it?" The answers I urrieCi out to be "yes" when I ITA scientists 
and farmers cooperated during 1984 to fhrii test a' "rev

olttioiary" system of producing seed yams.
 
The new system, describld in the 1983 
 edition of' Research 

lighlghts,involves cutting "mother seed ytnis" into small pieces
called minisetts, planting them in nursery beds to sprout, and 
then transplanting them to ridges or mounds covered with 
polyethylene plastic. The nu ml )('r of''.iniotlier seed yams" needed 
to produCce se'd yams by this method is sl)stantially less than 
with the traditional method of' planting large pieces. For 
exampl', under the traditional method, i! takes 4 million toils of 
Nigeria's annual yam production of'15 to 20 million toils to plant
1.5 million hectares. If minisetts were used, only 750,000 tons of' 
yams would be needed to produce seed yamns to )lant 1.5 million 
hectares. The amount which could be saved fbr food is enormous, 
not to mention the savings in farmers' production costs. 

Many farmers near I ITA's headqua ters expressed an interest 
in coliaboratinig with on-farm tests of' the new system, but the 
number was limited to 16 so scientists could work more closely 
with them andl monitor their progress. The firmers paid fbr' the
''mother seed yams" and fbin labor to plant the minis'tts. They 
came to IITA to participate in the preparation, treatment, -and 
planting of'their own minisetts in the nursery for sprouting. Then 
they planted the sprouted minis'tts of' two white yam (D. 
rolunda:a) varieties on their own firns in May and .June 1984. 

Befbre the harvest aboit six months later, 1ITA and the 
National Root Crop Research Institute organized a seed yam 
production technology field day atteide'dl by more than 200 
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Above, 10,000 seedyams fu'mcrs from 17 of 19 states in Nigeria. They saw demonstrations
needed to plant one and vain fields at I I'A and then visited flirmcrs' fields. At thefecre. end of' th day they brincd the Nigerian Seed Yam Growers 
from 17 of 1~9 states i n f'tle Ia 
Nigeriaattend afield day Association. Soon thereafter, abou t 150 farmers dcpositcd inoney
to see on-farm results of for "mother scd yams" and plastic nimlch. 
planting sprouted 
minisetts to produce seed Data Fiom the on-fiarm harvests showed that yam variety TDr 
yams. 179 was superior in yields )cr hIectarcland tubter size. It produced 

the most tubtrs weighing inore than I kg. Farm yields ranged 
from 12,000 to 9",9()0 seedI yams per hle'tare,. Thc other variety 
TI)r 205 l)roduc(d Wre seedI yams per plant and per lictare, 
but as the 1111i11)(r of sicid yams )prlliant increasecI, the weight, 
length, and circu li'relicc decreased. Yields ranged firom 18,000 
to 47,00() seed va'is per lirell'. The iarm tests shlowcd that 
TDr 179 is the bc'st line for fitriners to us.. Ily plant it whole 
small scd yai (about 500 g) ti uder the miew system. 

Cooperators said they believe this recently developed 
tcchnology holds a real potential for fhrmecrs, and some of' them 

l)Ian to eXl)and their yam iproduction with the new system in 
1985. 
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1it 

~Cameron's'~ 

On-farm trial in 
Cameroon with 
improved sweetpotato 
clones. 

TABLE 14. 
Average performance of 
sweet potato clones in 
farm trials in three 
different agro-ecological 
zones in Cameroon. 

Improved Sweet Potato Clones Tested 
inFarmer-Managed Trials in 
Cameroon's National Root Crops 
Improvement Program 

" C(llt oj-lhrin r(s('ich in Calierool I:is created a 

cCmtui tl 'I, 01, ild0maioH bc(l1wc1 lhom. who 
,p''llt'lawtlt" (ww wl (A()gy (sc'iv'lllis":ts', lIhoSt- who Irnlsli'r 

((.'\lt'lls"io l V, rWIIs), and ll( lt S(. w ho lise it ! ,i.u 's)r . 

', Nationa l IR()w (:rol))S ]n11l-~.\mnwt n )ral 

!(NI R( T)I ms I,itti ,hIcwd tlt ( ~lsis eivxftc)t' ('f IttIt I ltcIIuhs nd 
t ;latiOll rrxsarircccll''s:-ill'ch ( 11(1 i' s" fi.'lds tlk'ltsgh 

l'( h(l-IilgQIl Vlii'icli trials, f'lil'i-nalla.g('(I 
dc(imustratlioin rirals, anid tifiunuTu-nmnatgcd nthlltilplicatiol (&
illlpr'ted c h ,es.. 

l .I,30 s.\V('(-t trials wcrt, 111l 

liclds ill three ;t ri-'c oucs 2oiic0 

Last \' jrl ) llt() ')il(ht't(i ( il l('i's" 
(03indiidol] itrin(rs. plus 

gr)lj)s olfiii'ics ill 79 xillwvg.s, cIol wrald. Oinh ;iktit :ait, of" 
lit( trials filt(Id Iwcaisc (&tl" lack oI'cai. 

]fl~)r~B'(IV' ( I IT.\ 11scd tilte trialsc)tIl~l() (lO)l11(cSli'oti in 
TlbI ' I)irdtuc'( d t It()tL fiv(' tiiws motc \i'cI thala1nd 527031 
tlhc I)1st m\'milabk]c Iocal cio 1s 1Ht and their taste rating1(Iable . 

\,as "goO(I" W0 ' r\('Uv(,(d.- ,Ih'c'\'', the iill)i d ln s,'c.c 
sho~wed gl t';tt'lt I,';Ili', to prt'w'ailhng discatscs and pests. 

Fldrilhrs ar' 11(w planting thse i1lip.-vL'd dhnes ml a large st'alh,
during tln' (lv\ and cu ar' 5(ti\"c0115. I'xtra JpiIilg' materiatl is 

Agro
ecological Yield Number ofstorage tubers 
zones (t/ha) per unit area (lin 2 ) I 

TIb 1 527034 Local TIb 1 527034 Local 
18.9 20.6 4.0 131 181 39 

IV 15.1 15.7 7.2 132 207 80
 
Va 12.8 4.1 7.9 169 223 116'.
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Farmers in Cameroon 
are plantingimproved 
sweete potatoclones onlrl th n ve ac 
before. 

soldl to oIthe fill-mers andc IMultiplicationl plots left to grow until 
tht". mlid-railNy season when the tuber's are harvested and 

arketed. This is nol-lall\' thet tillc w henl th e'c alre n10 :,vto
potatoes in tit niarkts. 

Fl;';lllS provide lit land a.nld labor low" the trials aind rece<.ive, 
the production fibt" par'ticipatin~g. A\I]tx's tille, field days arc 
hlcd at which l111'n1crs rcpIort oil swcc,(t potato yields, cookingquality, and the pros and cois of' various Cultural nicthods. 

Prlodu~ction constr'ain+ts idciltificd att recccit ficld day's inicluded 
poor)I cro(p Ilinltgcmllit clue to ovecrlaplping of' sexcoval othecr 
11ivming opet'ations during the saile period. pool. Soils (hlighly 
wcathl'ci-d alid c'odlctd), shallow ridlginlg, c;:t'clcss planting, aild 
grazing anlimlals. 
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FIG URE 4. 

Trend offinancial 
support provided for 
research operating costs 
of Cameroon's National 
Root Crops Improvement 
Program. 

CNRCIP is a Coolperativc vlitire inolv\cding Ca meroons 
Institute of Agricutural Rcsearch (I RA'), I'A which provides 
technical assistalice, and two donlors Cat:'s International 
Devclopmcnt Research Ccutre (I1)R() and Bllgiil's (General 
Agency fbr l)ce'lopmcnit and (oopcratioii A(;(:}.1) rom the 
beginning of tiet program, strong financial support has been 
given by the two donors anid thl C merOo governn t through 
IRA. '[he go.,'e'rnnelit's shi;,Ire of the research operating costs is 
rapidly increasing - evidencc of the 'alhue placed on the program 
by the governmlu (Figure 41). 

Million CFA 

40 Transitional phase 

IRA* 
30 (Government) ,• 

20 AGCD 
Donor) 

0 I I 

1978-79 80-81 82-83 84-85 
IRA: Instltut de I Recherche Agrnnomique, Cameroon. 
IDRC: International Development Research Centre, Canada. 
AGCD: Administration G6n6rala do le Cooperation et D6veloppement, Belgium. 

32 



Above, both women antd 

Aboe,baroe harvest 

sweet potatoesfrom a 
'armer-managed trial at 
Rwanda to test the 
performanceof 
improvedvari'ties; 
right,farmersdisplay 

five varieties of sweet 
potatoes after the 
harvest. 

Sweet Potato Varieties Tested and 
Farmer-Rated in Rwanda 

s )at of an apl)lied r'sach irogral to ilpro', bod 

Irodtiction Iby simll t in Rwanda, tli11.rs I listitut Is 
.. lScicl,.s Agrollniliql~t (u Rwanda IS.,\R. with ith 

tcchlical assistance o1" I I'A. startel on-fiall trials a \'car ;'.,o ill 
the iltgescra regioll using 1)oth IITA and local imlproved swect 
potato viarictics. This crop is sid tlic for plating in a wide range 
oftrolpical and sul-tropical (livirloillital conditions, incltding 
lald olf"l,(I\ soil ftl'rtilitv. lu'terilor., it has a highiprodluction 
l')tlitial ;ol( iprovi(hes food at a tillie w tl1c staple di't is ill 
short sup)ly. 

'l'l first set of 17 I'minre-managedI trials st,lrt.(I at the end of 
Octolc" 1983) andI I]1 hll-vcstinlg of tlIe cropi vas cohIp)h'ted( in 
Narch 1981I.Farm 'rs wcr asked to follow ,il\. he'ir lionial 
cultural p)'a('tices :111d ilnitttclialcv. At harvest time, tl par
ti, ;patillg 1irlers told their iiihhors in surrontding village-s 
al)out thIil. expcrictes witIh the trials. de'scribed tile per
fbmIaince of Ilh dill'lrcit \'va'iretie.s. aldl rated tlm at tl field 
sites. rlalv the varieties .vieldl, tubl.r size andmnked Ibsed oil 
Shapew, and potential market appeal. .\1 ll'me's in atteldanice 
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TABLE 15. 
Results of sweetpotato 
on-farm trials conducted 
in the Bugesera region of 
Rwanda during 1983184. 

were asked to indicate their taste prefi'rence for each variety 
which had been steam cooked. 

In, the Buges(ra region, twNo local iprovedl vaet ies 
Nyiramujuna and Rusenya gave tlhhighest yields fbllowed by a 
local tlimlproved variety, TIS 2498 From I ITA, and Caroline 
Lee from the USA (Table 15). Flarmers showed considerable 
interest in TIS 2498 Iecansc it produced a good yield in spite of 
low vegetative cover due to .111eariy drought and the t1ul)ers were 
large and tnifbrm which would bring a higher price in the 
market. Farmcrs chose TIS 2498 ain Rluscn'a as tile most 
prefirrcd varieties lbI owed by Nvirammujuia and Caroline 
Lee. They did not li.kthe sizc, shape, and surlice cracks 
(appearance) of thew Caroline Lee tubers. At s'veral sites, the 
farmers asked fbr cuttings of IIS 2498 vines fi mutil)lication 
and later planting on their own flhrms. 

Based on the rcsu ltsoft liet taste tests, Rusenva was the most 
preferred variety fbllowed by Nyiramujuna, tI local check, 'UIS 
2498, and Caroline Lee. Tubers of the htter variety took longer 
to cook (30 minutes) comparecd with the other varieties. 

Ground Mean Cooking 
cover yield ime-

Yariety 
Caroline Lee 

(%) 
60: 

(t/ha) 
10.2 

(mini.) 
30 

TIS 2498 47 10.8 18 
Rusenya 84 12.4 22 
Nyirainujuna 89 12f/ " 22 
Local check 88 I " -

LSD (5%) - N.S. 
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Dissemination, Dispersal, and Impact
of 	E lopezi- a Natural Enemy of the 
Cassava MealybugT he cassava nialybug (1Phienacoccus maniholi) causes severe 

cassava viekd losses across hargc areas in Africa south of 
the Sahara, and cilbrts are bcing made by I lTA and its 

FIGURE 5. 	 national collaborators to control it through biological means. 
Distributionin Africa of (See 1982 and 1983 Research tilig/h.v), "rom Novemaber 1981 to 
cassava mealybug and its the cnd of 1984, approxinliatch' 50,000 of Ilie cassava !lcalvu\g's
newly introducednatural 
enemy E. lope.:i. 

?, 3 

1000 kmn 	 V 

[,;.;Cassava belt 	 0 

'; Spread of mealybug 

I Distribution of E Iopezi 

Release of E lopezi

without confirmation
 
of establishment
 

? 	 Presence of mealybug
 
uncertain
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Above, severe mealybug 
damage in a cassava field 
in Senegal. (Center 
photo.) Growing tip of a 
once healthy cassava 
plant covered with 
mealvbug colonies. 
(Rightphoto.) After a 
naturalenem, of the 
mealybug is released in a 
cassavagrowingarea, 
scientistsevaluateits 
establishmentand 
effectiveness. 

FIGURE 6. 
Left, spreadofr. l,'2i on 
cassavafieldsfrom the 
releasesite at 1HTA in 
November 1981 andfrom 
Abeokuta, Nigeria in 
November 1982. Samples 
were taken evem 10, 
kilometers in cassava 
areas. 

lniturall cictv A/ndio'i' la = .ri IoU /1)/h.m Ni -c/iwretcascdre 
illl(I.i'icaul Cotititics: Conogo. (;tmbia, (;ltatt. (;itlta-lissitti, 
.. i Rwatca. /.ain anl Zi . TIiw 
. ,, gal. 'ogo. 
cstabltslisilit of A. ;I/,':i vcll)ugwasl) that lmrasitizcs tiltl' 
has Iccli rcWdcd illciht iorc 5,.. \ attitral itt'ilttv is 
ccmnsid'r-cd cstatldisht'cl \whct it Ihas +turvivct'd ,till raitty Scstosl 

Inl itriol of'lokm- i'alvlig poptilmioii aittd has l-tit locatcd 
agtii In ontIs al't" -tas.2 rit 

Alli ricascs itltilc I10 cotlltrics wcrc rlmade hi'tli tIc g-otlltd 
with tintaissistac t' nf, pt-iStiid using atilhitiolial pirorail 

wiasps tr1tl.spowttd to the rclhasc sitcs ill coldl storagc boxes. 
O ultlr ttimlc rti'*ltilttolts \iitlitl .\liict rcqltirc the n'elcasc t!'adult 

Fiarasitoids silltn It()llot t illset' host Itmtrill can llc carricd 
atclr,, nationall borcr.. 

.Thc slii'lof/ 1hu':i hats b(.tt rottinclrtisiv\e dhttllictti'd 

ill a lrmc tzis ae)\Villora l'igte (i. )ata show,muVgl of'Nigcria 
Illc:tpability of" this paratiltoid to sl)rctatl throutgh touitthe tctr, 

,tilltr rilV sailsoit wvttl ntlcalybti 'il.s as wcll ,is 
S)eed of this spirad .50 to 171) kill pet+ye'ar..\I+k. its ima)tct (lit 
tcittl hug'l , Im alScries oI" 

vl lill s ;itr .its the 

popilttiolis has lcit well (ctm'titlttl 

smudies Frm I%H 1lirnmiglh lI981 oi II'.VS assavai ficlds itld at 
Ahcokutt itt sotihcstcrtii Nigcria Figuret 7. .\ sigictificait 
t((ductiotl illthe 1 ii r c is+,s ta lxltaiNto tiittmtl t" v;ta is be'low 
intitr\ level lhas hcn Iltscrtviil c\civ ZouC roltizcd bIl I'. 
/Op ..:hi.Iitthosc zt ts, thilltt ,tlylttg nov rcitci s leak J p)l)llitot 
Ictusitits odi'olv 1(to 210 per tcrinmitul cassaiva sltt)( ud ol'tt'i 'ss 
thll this itintlmc+ llT)larcd whit a peak potlationol nwe tian 

1.500 pc) slltttoli ,'ctilt it0tci ttitrt t it! ti wasp. 
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In addition to this monitoring, experiments in the laboratory 
and in the field are carried out tn understand and assess the 
impact of E. lopezi on mealybugs. The parasitoid ha:; been 
excluded by applying sleeves to terminal shoots of cassava plants. 
Where the wasp is excluded from a mealybug inoculhm, the 

FIGUR. 7. nealybug develops the high populations that were obscrvcd 
Impact cf the release of beflbre E. /opezi was introduced (Figure 8).
E. lopezi ir' IIT.I and
Abeokuta, Nigeria The presence of' local natural enemies and hypcrparasites
cassavajieldsfrom1981 continues to be monitorcd both in the experimental plots and on 

Mean number of CM ( HIto I" instar) per tip
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Abeakuta 
60 - Control field 

,Release field 
40 

20

0 

60 

IITA 

40
 
Control field 

20 Release field 

NJ M M J S N J M M J M M SN J
1 1982 I 1983 I 1984 1 
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FIGURE 8. 
In a naturalenemy 
exclusion experiment 
using open and closed 
sleeves attached to 
terminal shoots, cassava 
mealybug numbers were 

about seven times lower 
where E. lop/wi had access 
to the shoots (open 
sleeves) than where the 
wasp was excluded. 

CM density R per sleeve log ( x +1) 

200-
SE 

l00 7 fold 2.0-ncrease 
F = 38.3 * 

50 

10 1.0 

5 

0l 0
 
Number of 34 34 31

infestedtips IIClosed sleeves Open sleeves No sleeves 

Pairs of sleeves 

field survev,. Where mlealyblg Pophilation levcls are low, E. 
Iopeihas becone the (lic nlallt natural elelml'. Nvhlreas the local 
ones have lbccomic f','(.e" ill nol ll])er. 

During three weeks of 1984, 1ITA Scieltists, in collaboration 
with thc National Manioc Program. carried out a survy in Zaire 
to dctermim the xtlcnt of'mealybug inf'station and the spread of 
alrcad' relascdl nattiiral encmies, using t he biological control 
program airlplaie to transport the scicntists and a motorcycle lbr 
ground obscrvd tions illrntt' areas. Locations for adclitional 
releascs oi'E. in 1op8zi1985 were identified. 

New attempts are leing made to find acditional cffllctive 
natural cnemy spccics. A COml)lcx of' spTcies wouldl bC more 
clcsirabh' to assell-t a pe1rma nilt and reliable stlpprcssion of' the 
mcalyvbug. 
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Encapsulation and Melanization: 
Cassava Mealybug Defends Itself 
Against a Natural Enemy- but Loses 

defe~nse micchnism against itsntural cli 'E.Iopezi, this 
pJarasitic wasp coIltiIues to 1) "'cry elhecti'e i I the conlext 

of ITA's biological control program. 

When entomologists diwsectcd incalylbugs takci fir)in cassava 

)lants wvcrc E. lopr':i had l)('en rcleisd, t h. sorictinics fbu ild 
"black particles- in their body cavities \\ihich iii rued out to he
the dead eggs and larvae of .Ihe wasp. This was sigiificail 
because the feemalc wasp attacks the meal vlug bv laying her eggs
inside the me.'alvbug. The egg normallv hat1cli(s into a wasp larvia 
that fi'cds internally on tl inelyl)tug over a period of 8 to i0 
days. lventuallv, the niealvhng is killed, arid the wasp larva 
metamorl)hos(S into lipa and ilall'a frilie rges li'mli tle dead 
mealVbug as an ad tIlt wasp readV to rcpeat tlhycyc againi. 

Dead and blackcncd eggs and larv'ac ofthe wasp indicated that 
this was a dcefinse reaction against die attack ot'the para.: toid -a 
plheniomenion knownVI in many insects attackcd by pa'asikic wasps.
The cefeinsc reaction involves the ilialvbug's blood cells first 
surrounding or elicalpslhting the wasp's egg or larva. This is 
fbllowed by a blackeining or hard ening of' the capsule clled 
melanizatioii that re'silIts ill sullbcatitm and death. 

Such a defise reactiili is a good (exaiph o(ftl( coil tinmuing co
evolution h)etwcen a parasitoid and its host, whlireiii the parasitic 
wasp attacks tlhme alybug which in tutrI LSes this dleii'nse 
reaction to kill the egg and larva of' the wasp. Preliminary 
experiments, however, indicate that this is not the icd of the story
because the wasp can overcome encapsulation and melanization 
by laying more than onel egg. Apparc: ..y, the mealvbug's blood 
cells are not capable of killing several eggs or larvae so that one' 
survives to kill the nealybug. 
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Female wasp, E. lopezi,
 
andparasitized
 
mealybug showing
 
"blackparticles."
 

The "blackparticle"is 4 
the melanized egg of the 
wasp. (Froma dissected 
mealybug.) 

Larva ofthe wasp is 
almost completely 
melanized.(Froma 
dissectedmealybug.) 
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Tests in Zaire show that 
cassava clone 70453 is"V 
resistant to mealybugs. It 
slows the build-up of 
mealybug population and 
tolerates the attack by 
the pests which survive 
on the plant. 

-

PRONAM 

LINE 70451 

Cassava Clone Resistant to Mealybugs
Now Being Used in Intensive Breeding 
Program inZaireS icC 1981, when a cassava clone 70453 was discovered in 

Zaire to be resistant to the mealbuig (I'/u'nacoccusmaniholi), 
additional tests have been made which confirm earlier 

research results. Development ofva ricties resistant to the cassava 
mealybug is ofmajor importance l ecause large arleas of'Zaire lie 
under constat threat of dcstrtlrtion by this pest. In yMears of 
normal rainlfill it causes oanl\ milorudaziage, but with railitil less 
than normatl losses have beeIn extre'nly severe. 

'he rcsistant clone 70453 both slows the build-up of the 
rnealybug population and tolerates well the attack by the pests 
that survive on the )lant. It is now l)eing used in the Zaire 
National Cassava Program suL)l)ort,d tchnically by IITA 
scientists) in al intensive breeding .lrt to incorporate these two 
desirable traits into e:xisting high yielding varieties. 
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Left, the mealybug 
resistant cassava clone 
70453 compared with a 
susceptible plant (right). 

Initial test )fIthW clone three \'cars ago (1981 Research 
tighlhts) illCludd only l ja ltsi ill g"'lnhotlstes, but lalr 
tests W\re coliducted with manly plants tlldcr more iatilral 
conditions. As in the first test, ii alyiug colonies grew much 
more slowly on clone 70453 than oil the controls. Flight wveeks 
after the initial infistation, an avcragc of' only II 
ICalvlI gs/)lant were countcd on the resistant clone compared 
with 4 20/plant oii the controls. 

1O leasure tle plants' reaction to attack (i.c., dcgree of' 
tolerance) scieltists atteil)tcd to add rmcalybugs toi a group of' 
resistant plants tmtil the Sl)ortcd approximaxcly the sailtei' 


numnber as a groujp of' stsceptil)lc controls. The attcnl)t was 
unsuccessflil. Mh'alylug coloiiies on tl rcsistiant )lants could not 
be intcreased significantly ill size eveil when hundreds of new 
malybugs were addd each w('ck. Ordinarily, even i f'\w 
nlmealyb ugs fieding oil tplant over a pcriod of one or two weeks 
will produce the chari'actcristic symptoms of'hlaflcurl and bending 
ofthc swlml. By Colittas, th lmost heavily ilf'stcd planits of'cloinc 
70453 showed no leafcurl and only occasionally a vcry slight and 
transitory bending of' the sll. 

(loie 70-453 is I noii-l)ul)Cscilt t)e aid thl r'sistance to 
nealybugs appears to 1)1cdue to atiti iosis. This resistance 
charactcristic is Ieing iic<rl)oratcd into Cassava breeding
 
)OpuIlatiomIs fbr f'rther i Inl ox~inet.
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Kinuani - a new superior 
cassava variety - is being 
multiplied on a large 
scale in Zaire. 

Superior Performance of New Cassava 
Variety Confirmed inZaire 

A ftcr Scv lal years of r1ultilocitionl Zairctrials, theIP 

/ Natinl (i -ssa~ Program (PlRONAMX), which is
-stuppor-tcd wirchicalh' hby I lIT;, rr'dill
" 
 carl\y 1983 iIt(\\' stlcrirn,. slalvh. andt~ discasc rcsislaxllt varict\y (161,11cl 

known as c1mc numel)r 30(85/28 a il nmctd it Kilalli. Tlvh 
wor'd nicrs "fight'" in tict Kiko go lalngutagc.

Cass.!va planting Iloe 
material (Kinuani '1 

strtg 1s<'1 to et witt (i5st'tlilatiom of this ifll~l'ovtcdvariety)being loaded on a varietv iou' lvcd at large IztIIu of demonstration trials ontruckfor distribution to fhruIllers ' fi0(ds ill collaloration with severa',l agriciultillal andfarmers. r dhv-lopmt't agcIcies that arcalh toreach firuuerrs with 

IW% tcclullohog'I. Ilhev iichttdchith eteIlsilI- service, of the 
])cpartmntct of" \grictultu r, N ational "trtilizc.r Program, 
Agricultural Production Project of NI\-i'az'-NgtIngu, 
iltcgttcd Rural l)cx'opnllt l'roctct of l~uala iil l ,ubzi,Oxliu111, Salv'iltion Armly, and chunrch groumps. 1 

Results of the trials ill I!)8.1 shllt)\v tlthat Kitalli .(OIsistett.tl\' 
produ(Icel htrgtI" 'AiCeds thlla hwal Vll'itit's. Fortaileh at 52 
on-flIrm locations ili J ils-z/aire, Kiutai ottviltldcd the local 
variety hyimon than )30"',with tto fi-tilizr. t:; well as with two 
difleclt rates of' application Figure 9L. lccatist, of" a rapid 
mtlti)lication programl, PRONAM tdlicials estilltc that 
approximately 2,12.5,00() leters oIf Kituaiui pihting tnaterial 
(cnotugh ito cover 850 lia will he availahe to thor 1984/85 
plating season. 
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(Top photo.) Water-
logged cassavafield. This 
crop is extremely, 
sensitive to excessive 
water. (Lower photo.) A 
comparison of the yield 
of Kinstanicassava 
(right) with a local 
improved varietyafter 
standingin waterfor two 
to five days during the 
growth cycle. 

Cassava --a CVo ) (.Xt.celysenlsitive to eXceSsiv( water --1airstN 
die if'i stands il water for only a few days. Tops wilt and roots 
become rottein. InIhe lter stages ofrselction, KinIani was tested 
oi both well drailied soils and oi those slcct to pcriodic 
waterlogging. 

In a iilnltilocatiolial yield trials at a site in which there was 
standing waterlr01- )eriods o)t\w() to fiVe diy's (lurilg tle growth 
cycle, Kinmiini prodticcd ,iyield of"16.5 t/ha compared with onl5.7t/ha for the staidard ',rit\ 02864. A yield of 30.8 t/ha fbr" 
KintianIi Was also 'ecOrded ()ia two) h(tarc production plot 
which \was flooded three tiles with w'ater standing three to fi\'c 
dla's. 

Fresh cassava root yield (t/ha) 
25 

Local 

Kinuani 

20 ILSD (5%) 

15 -

I0 

FIGURE 9. 5 

Comparisonof thefresh 
root yield of Kin uani 
cassava with a local 
variety at 52 on-farm 0 . 
locations in Bas-Zaire 
(1983-84). 

0-0-0 50-50-50 100-100-100 
Fertilizer rate ( kg/ha N,P 205 ,K2O) 
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TABLE 16. 

Performanceof cassava 
clonesselected and 
evaluated reciprocallyat 
two locationswith 
different elevationsin 
Cameroon. 

Wide Yield Differences inCassava 
Clones Grown at Initial Site Selection 
vs. a Different Environment in 
Cameroon 

valuation of cassava material in two different environ

ments in Cameroon in 1984 showed that clones produced 
substantially higher yields at locations firom which their 

initial selections were made. Yields and storage root numbers of 
Babunlgo-selccted material were halved when evaluated at 
Mujuka. Yiclds were also Cut illhalf" when ujuka-selected 
material was evaluated at Bablungo, but stordgc root numbers 
remained the sane (Table 16). 

The incidence of dis(ase of Babungo-selected cassava was very 
high at %1ujuka (80 in above sea lewel). The initial selection had 
beell Inade under low cassava m\inosaic disease pressure at 
Babungo (1130 in above sea level). 

This evaluation is part of' Cameroon's National Root Crops 
Improvement Program to develop high yielding, pest resistant 
cassava varieties adapted to diflerent cnvironments. National 

ISlecon Sto'ageroot' Yield no per unit Mean disease "ores* 
,
site (t/ha) .area (Dm2 ) CMD*s CB**' 

:M; B M B MB MB 
MujUa (M) 23.1 .M 644 9 .0 061.0 0.7 
(Flevation80 m)": .
 

Babungo (B). 15.4 24.5 51 100" 3.0,: 0.1 2.0 0.7 
(Elevaitn1130m) 

PS:d #aOlo¢ScaktO - odmageand4 , Srdaae.
 
**CMD -cassa moxakdisease; COB - backr al bligld.'
 

***Euatiox su.
 
"__"
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and IITA scientists involved in the program used improved 
clones in 1984 trials which producecd up to 100% better yields 
than local cultivars in each of tie five major agro-ecological 
zones of the country. 

A cassavavariety 
initiallyselected in the 
highlands of Cameroon 
doespoorly in a lowland 
environmentshown here 
mainly because of 
diseasepressure. 
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Harvest of improved 
JITA cassava clones in 
a high altitude area 
(1650 m) in Rwanda. 

Cassava Lines for High Altitude Dry
Ecologies inEastern Africa 

T hrouighout various arsof Afr'ica in184 
F '111011gI0111,Vil'iLIpjarlts 0'Aii l 1984, drought 

cused huge ro ls d hunger, emphaSiZing thetnl'gt'nt zlived( to gr'ox crops which call withstand 1l',g 
l)(riJds5 o'drought. Cassava is one crop~Lhat doe's well unlder t t1cse 

conditions. 

Although 0n1nv high vielding, disease resistant cassava 
varieties acceptable to fii'mes al id consumrCs haveIbcl widely 
distributed and grown in some areas, varieties (6r high altitude 
dry ecologies need to be improved. Tlierel rc, IITA scien tist;, in 
collaboration with national programs, have initiated .fliwts to 
accomplish this by screening I ITA genetic source material in 
such agro-ecologies in Rwa nda. 
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Local varieties have produced moderate yields at these high 
altitudes when rainfall distribution is normal, but they suffer 
yield losses and severe green spider mite damage in prolonged 
dry seasons. In 1984 field tests in three diffiirent Rwanda drought 
locations at high altitude (Table 17), 11TA source material 
demonstrated the ability to withstand these conditions and 
improve yields. A low cyanide (HCN) clone UYT Bulk 1977/11 
gave yields of 16.8, 31.2, and 73 t/ha and a high cyanide clone 
PYT Bulk 1977/69 yields of 20.7, 19.1, and 61.5 t/ha at the three 
locations, respectively. (Karama, Rubona, and Mutara.) 

TABLE 17. 
Characteristics of test 
sites in Rwanda. 

General 
Mcmi 
temp 

Dry season 
duration 

Annual 
rainalll Altitude 

Station description (°C) (mont hs) (mm) (i) 

Kaira ni Dry, red, mid geinrally poor 
soils: lov rainfill with short 

22 +l-3 853 
binlodal 

1403 

period of distribut,ioniad high 
yer-rotind tempera ture and long 
dry season. 

Ruoni Red arid generally poor soils; 19 3 1171 
cool higlhind are;'iwith bimodal 
ioderate dry season and rainfall. 

Mutara lertilc soils; low rainifll with 21 3 831 1450 
short period of (listrihuton ; bimodal 
high year-roulnd temperature. 
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Virologists Find Further Evidence that 
Geminivirus Is the Causal Agent of 
Cassava Mosaic Disease 

hcCxact ()fSthi)utilt c'tiohugy ,A 'au v,:; mosaicssava 
(Ii.=i('s(v (Nil ) taiiu; it t(. I t it whit 'lh (BoniSia 
.( ..i/)Ui hlts I iit('tlIfVst(iv forl a out :50 \(ilrs, r](clt

r.scarcli l)\ I Il'I \s'irl)h)gists aiicl )tlrprsJovidts furth(r
('\ 'ihllc'. ' 'irus. ia)that it is (alis( by it)g-mlli RI,()rts rnl iv 

,o<)untl'i(,s'c iiidit'at, cassavathat 'it-ld l()ss th'S foiu 
disase range imn 2( t()!('.,, thus re(ducing s upplies ()fthis fi,()
which is a mair (,rhohl) (l)ydrate51)cc 1for millhions ('pople. 

The gi(ater (tc ail t" o)w about th( etih)gy of" the d]isease 
should muak, l))ssil)l(,it '(le\vlO)iIc.lit of stitablc andh rehidl)]('
viruzLs ihid(xiilg andi( th( trrsfi r c.ss\a Vege.tatie materials 
across nitional b)ii)t(lari(s. (zO)V(iI'II]i(I aliitiiie regulatiotns
gov('r!illg Ihi ii])(wi't andi('Xl)()rt ()l I min atti-.itlstuttll 5 (It)lot 
aloI% lowilit presthcl, o)foi \'irIis. 

Scic(itists who did pioiccring work as fitrback as the I930s oi 
thn('
etiology oflt h( disast, l)',stnicl that it Was ('atse'dI\ a virus, 
but rt'stilts offil-th.i i'.s''arch stl)p)rting this view did nit alptar 
until liallyearsIater. 

III tlit lat 19 70s, several lah)atlrio's, Micluding thost at 
I ITA,tral.s'iitt(.d itgcnllilivilins fro-mn lol()Saic. ilfctecd cassava to 
t('stp)hattlts Stel'i IS \ i'liaua t'V+c/lajdij"anud. . /nlhamiana, but all 
attt'ml)ts to tranismit thi isolat('( gtmiivirts back t()h'ahthv 
Cassava to t v\to prve that tlho' gcmit'ivirts wis th(' caus'al agent 
ol'(AlI) prov()'t tiistc'(ssnlid. 

I-Ow'V(r, I I'A \'iro()h()liV'' achi(v(d a lw hutgists HOlw 
CoHsisttIi iici{(enicc ( illi'lioll (abott 1(1(,) ailolig cassaVa 
seedling populations iuocnlatod with itparticular isolate ill t(l
lifrm of'crueth or coticcutriatd sap. This isolat, was ohitaied I)\,
using. A /eve/andii x ,,l/i,o.a itstlit ('xpcri menta host ft"initia I 
isolatiotn. Tlh( V. do/vdandii x ,'/U/io.a isolato had l)teei 

50 



Right, a healthy cassava 
seedling being inoculated 
with a crudejuicefroin 
V. b/,'nhwnamina infected 
With the geminivirus. 
Left, cassavaplant with 
cassava mosaic disease. 

Purifiedpreparatio, of 
geminivirus- the causal 
agentfor African cassava 
mosaic disease - as seen 
unaderthe electron 
microscope.(Magnijied 
45,000 times.) 

- A 

.
 
I
 

"
 

mailitainud ill XV benlhaml*(na cvrsin'c its, initial isolationl. III 

tliat spcics lt tIlccs symolms i(c(t those obtained by 
direct iufiectioal of X. /hfnlhaimUla.. \orcocr, Lh IlI'\ iso!ate 
provcd tI) be serogictalk identica! to till' ])l'XltiolS )ic's. 

Inoculatio (4) lhalthy cassava SI''(llinlgs with purificd
genlilivir-Is prlaaim also) rc(Stllt(- ill ](",, of' tllw p~lants 
showinlg tVfical CID smpv)toms ad wcr, indistiIgluishabhI
Fr'om tho€ll( S r'c ill tiw fic'Id. "ThiiscmlilIs nfic d ings (d 

Scii'niists at the gIa Rcscarch.\giilllIural I1nslitute. 
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Peeling cassava tubers by 
hand is likely to continue 
as thefirst step in 
making "gari"because of 
the relatively high tannic 
acid content in the peel. 

Unpeeled Cassava Tubers for "Gari"? 

est Afi-ican consumers of' tiraditional and popular 

Cassava food - "gai - prefer a NN'lhite or slightly 
ycllowIprioduc t, but this I(quiiTs peeling the tubers Iby 

hand which takes a lot of' labor. Also, slicing oil' the peeling with 
knives, which is do' iniany villags, results in scme final 
wewight loss. So n is no efficilnt peling hileoil thetherc ut 

market even fi)r Commercial prcessing plants.
 

II an clib't to find out if white-skimicd IITA impro'ed lines 
coul1 be used withou t peelilig an1d still meet consuiner 
requi'ements, scientists started a Series of' iii'estigatioiis ill I984. 
Results The "gari" prepared 11-0i' the unpeld C'ass;xt tuteisoI 
always had a grayish or brownish color, and it darkeiied as the
 
storage period increased.
 

TI, :cien tists suspected t'- t the diiscoloi ionl was (l11C 0ta inly

to a relativ e'l high tami id con cetrtion il thep el, and
 

tests proved this to be true. (airiiprocessed with t iec peel on tll 
tubers alVays ld a higher taii ic acid concen.itration - at least 
five tilnics higher in the 15-month old Saml)les aid two times 
higher in the I5-day-old materials (Figure 10). However, thc 
HCN content (hydrogen cyanide) is always very low aficr 
fci'mentation fbi' thr'' days. 

Although commei'iA I prtcessi iig lAIa nts may be able to use a 
bleaching agent to )'ven't discolorlatioll due to tht' highe'r tanmiic 
acid concentration in the pet'l, it is not Vt't possible 1br villagcis to 
preparic accptalel "gari" From tin Icld cissavx'a tubrs. 'h
tannic acid conctn tration ill tit' pe'l and flesh of 10 local 
varieties was similar to that in 21 I TA improvecd cassava clons. 
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Samples of 15-month old 
"gari"fromunpeeled UNPEELED 
andpeeled IITA cassava 
varieties.Note the 
grayishor brownish 
colorof the "gari"from 
unpeeled tuberscaused 
by a relatively high 
concentrationof tanysic PEELED 

acid in the peel. 

FIGURE 10. 
Comparison-.J:annic 
acid concentrationin 
"gari"madefrom white
skinnedpeeled and 
unpeeled cassavatubers. 
(IITA improved 
varieties). 

'D S 4(2) 1125Y303057 

Tannic acid (g/IO0 g) 
120 

*Peeled 
100 * Unpeeled 

80 

60 

40 

20 

0 TMS 4 (2) 30572 TMS4(2) 60142 
30001 1425 1425 

15-month old "gari" 15-day old "gari" 
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Quality of Bread from Cassava Flour
 

any Afirican countries import large amounts of wheat 

for bread making, and, with increasing foreign 
exchange probleins, the are initerested in substituting 

or blending flour from local tropical crops such as cassava. 
During 1984, 1ITA scientists testcd various cas:i','a varieties and 
baking fbrmulas to determine the best ones for cass;ava breads. 

Because starchy crops such as cassava lack proteins which have 
the properties of\wheat gltel, a bread improver (pcntosan) must 
be added or the flour cannot be used fbr baking. Thre'lfore, either 
pure or technical grade pentosans from rye or wheat endosperm 
were addccl to cassava flour. (Pcntosans are polysaccharidcs 
consisting of the sugar aralhi nose and xylose.) 

During the laboratory testing, the scientists noted that the 
quality of the cassava l)reads cel)enclde on the cassava variety.
Those 11TA improvecd varicties with a high maximumlpaste
viscosity value- TIMS 30572, TMS 30001, and a Nigerian
variety 60447 - produced bre'ads with normal crumb structure, 
but those with low value were not suitable for bread making. 
TMS 30555 had damp gelled portions at the sides and bottoms of 
the loaves. Both TMS 518 and TMS 91142 with low maximum 
paste viscosities also had gels in the same parts ofl he bread loaves 
and the centers were too wet, fbrming a clump when sliced. TMS 
50395 produced the p(ow'est quality bread. It was all ge' with an 
air space between the main part of' the loaf and the top Crust. 

When wheat flour was added at 25% concentration, olily the 
cassava varieties with high maximum1 paste viscosities formed 
breads with normal bread structure. 

Based on these ' esults, the suitability ofcassava fines fbr baking 
bread using 75 to 100% cassava flouir and pen tosan can be 
determined using maximum paste viscosity values. 
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(Top two photos.) The 
best quality bre.adwas' 
madefrom cajssa".- flour 
originatingfrom three 
cassava varietie,. -vith 
high ma.%iimum paste 
viscosity. (Lowt'r two 
photos.) Varietieswith a 
low viscosity value were 
not suitablefor bread 
making. 
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Hybrid maize in 
experimentalplots at 
HTA (left) and afarmer's 
field of hybrid maize 
(right) in Oyo State,Nigeria. 

TABLE 18. 
Grain yields of selected 
maize hybrids compared 

with improvedopen-
pollinatedvarieties in on-
farm demonstrations 

located in theforest zone 
of Nigeria during the first 
crop season(1984). 

Hybrid Maize Moves from Experimental
Plots to Farmers' FedFields in Nigeria 

F ollowinig the selection and tesling of high vielding hybrids 

iwai IIIA research teani last year, farmercls III nine1 states 
of' Nigeria Nvter given secd anid t production guiCe to 

participatc in 1984 on-arm deionstrations organized by 
national program pcrsonnel. Aplroximlately 85. of thosC 
participating were small-scale frmcrs growing less than five 
lectiles of' IIlize. 

Thesc on-ir'm dclnojist rat iots were ctIIdtIctecd ill both forest 
and savanna zocs. II the former (at 79 locations), three ma ize 
hybrids yicldcd an avcragc of ( t/ha in lic first season - 25'0 
more than the improvcd opCn-l)ollinatcd variety TZSR-W-I 
which is onel of'thc principal varictics grown by Nigerian farmers 

Maize grain yield No. 
ofVariety (t/ha) Range (t/ha) Locations 

Hybrid 
8326-17 6.0 4.0-8.4 10 
8322-13 5.9 5.0-9.4 4 
9329-15 6.0 4.4-7.5 24 
Open-pollinated 
TZSR-W1 4.8 2.2-6.7 23 
TZPB 4.7 4.4-5.1 3 

Local 2.3 1.0-3.5 15 
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TAPLE 19. 
Grainyields of selected 
maize hybrids compared 
with improved open-
pollinated varieties in on- 
farm demonstrations in 
the savanna zone of 
Nigeria (1984). 

TABLE 20. 
Costs ofproducing one 
hectare of hybrid maize 
undergood management 
in Nigeria (1984). 

Maize grain yield No. 
or 

Variety (t/ha) Range (t/ha) Locations 
Hybrid 
8322-13 8.8 6.9-11.8 6 
8321-12 7.9 6.1-11.1 12 
8321-18 7.3 4.9-10.3 11 

Open-pollinated 15 
TZSR-W-1 5.6 3.6-7.7 15 
TZB 4.1 1.9-5.1 5 

(Table 18). During the second SeaSon, lhybrids were lanted 
again in the fbrcst zone and yields averaged 4.7 t/ha. 

In the savanna zone - the best poteutial area for maize 
production - the average yield of thre hlybrids at 49 locations 
was 8 t/ha or 43% more than the improved open-pollinated 
variety (Table 19). The record yield realched 11.8 t/ha in Funtua 
with the hybrid line 8322-13. All the promising hybrids fbr the 
savanna zone carry rc:;sitance to streak virus. In field tests at 
Mokwa, Nigeria during 1983 and 1984, these hybrids showed 
resistance to S. hermonlhica, one of the species of' Slriga infesting 
maize in Nigeria. They have not been tested for Slriga resistance 
in other areas where this parasitic weed is a problcm. 

Growing hybrid maize was profitable for the farmers 
participating in the on-farm demonstrations according to an 
analysis by I ITA's agricultural economists.'The average cost of 
producing one hcctarc amounted to 877 Naira (Table 20). Gross 

Cst
 
Item (Niha) 

Hybrid seeds 70 
Land preparation 98 
Planting 130 
Fertilizers 72 
Weed control 297 
Harvesting 210 
Total N877* 

* 1Naira(N)= $1.30 attheoffial exchr"- te. 
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income totallcd 2,500 Naira hascd oI isale l)rice, ofl500 Nairit per 
tonl with an aVerage yicl of five t(ins per liectare. Net profit wis 
1,623 Naira per letaei'. (One Naira equals S1.30 at the official 
exchange iat,.) ,,AfiU'iT illKaduna Stiat' saild his figlreCs 
indicaed an expcctecl nlt prolit of42,371 Naira per ieetare bascd 
on1i i :MVIeage yicld of I t/lia. Speaking lifre "distinguished 
glests and indisplnsable fie'lle's" at his fiirmni inlnliI-Octoer. hi 
sacl that partiipating in the hybrid maize prgra is ',iuiiue 
respolnsibility liecauis oftheli hope it holds 1Ii helcping to li{cd the' 
masses of" this c('olli'tV." 

For the first timc illNigeria. a priVa im (A'\grictiltiiral Sec 
Ltd.) )roludnC'ed hbrid lllaize,seed 1Under thl sue)'rv\isni)il of ITA 
and the National Sc Service. Approxiniately 80 tolls of.itigle 
cross hyNbrid se ds we roeduccd ill198-1, and it is e'xpecd that 
tie F1sced will he, )laiIidl al))rximately 5,000 htaliers ill 
1985 

I ITA's hlybrid Iaize' progriml is supportedby the Fderal 
Goverlnmeniilit (f'Nigeria. Coopeti. rs iiicludcl 

e 
ihe' .\grictitral 

Dl)arttlnit of' the Nlinistrv ,i ducation, Sciice, and 
Technology, "cler'dal Departnt of' Agricuilture and its 
agencics, National Acclerated 'Food Prodltuction Project 
(NAIP), Stil griIt'ulltl';I] dClvlCOp)iIret pro.jccs, Na tiotnal 
Ce'aT'; Research InstilutC (NC(RI), Uaivei'sitv of' If', and 
Ahmat Bello University. II IA's scic'ttific work oilmaize is also 
itcooperativc, progratn with lle In 'rnaltionll C- 'iit('" for \Vhieat 
and Maize I mprovemeii t ((:1 XI MYT). 

58 



Chicf ofStaff of the 
Nigerian Supreme 
MilitaryHeadquarters 
(next to the IITA 
scientist)and other 
officials visit hybrid 
maize demonstrationsat 
IITA and onfariners' 

fields. The Institute ' 
hybrid maize projgramis 
supportedbl, the Federal 
Government of Nigeria. 

A display of lTA's high 
yielding hybrid maize 
variety 8321-18 by a 
farmer (center)from 
Kaduna State and two 
Nigerian agricultural 
representatives. 
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(Top photo.) A farmer's 

downy mildew epidemic. 
(Lower photo.) ITA 
maize variety DMR-
LSRWon the right 
resistant to both downy 
mildewand streak; 

variety TZB on the left is 
susceptibleto both 
diseases. 

Maize Varieties with Combined
 
Resistance to Downy Mildew and
 
Streak Diseases
 

,er the past few years, IITA scientists have put major 

l_ rmphasis on the (I velopment ofmaize varieties resistant 
to streak --a yield-depre(ssing virus disease in Africa. As a 

resuit, severaI resistant varieties have been made av'ailable to 
national programs. (See 1980, 1982 and 1983 Restearrh tlighlghs.)
Now another disease -- downy milcw (Pronosch'rosporaspp) 
which is the most economically important disease of maize in 
Asia -- threatens the crop in some Afirican countries. It co-exists 
with streak in parts of Burund i, Mozambiciue, Nigeria, Somalia, 
Sudan, Uganda, Zaire, and Zambia (FigurT 11). 

UlfOrtunateiv, resistance to streak is not linked with resistance 
to downy mildew. For instance, an international trial ofan earl\' 
maturing, streak resistant population (TZI'SR-W) planted in 
Gandajika, Zaire in 1982 was compietely wil)ed out by downy 
mildcw, live yea rs earlier, scientists found that all available 
varieties tested in a downy mildew endemic site in Nigeria were 
susceptil)le to the disease. They then crossed mildewdownyresistant cultivars firom Thailand and the Philippines with streak 

resistant I ITA and Nigerian varieties, and an intensive breeding 
program to combine resistance to both diseases was underway. 

From 1980 through 1982, selected maize populations were 
subjected to three cycles of' an S,/half-sib shuttle breeding
scheme. A cycle inv(,ivci evaluation fr cowny miicew at the 

National Cereals Research Institute's sub-station at Owo,
Nigeria, followed by screening fbr streak resistance at I ITA in 
Ibadan and recombining the resistant plants. In 1983, half sib 
families of the " te maturing populations (DMR-LSRW and 
DMR-LSRY) were evaluated in three environments: a downy 
mildew site at Owo and two downy mildew-free locations at 
Akure and Ikenne in Nigeria. For each population, the top 10 
families were selected at each site based on grain yield and 

60 



FIGURE 11. 
Distribution ofmaize 
streak virus (MSV) and 
downy mildew ini Africa. 
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I DM Mobaique 

South Africa 

agronomic characters. Four experimental varieties were formed 
from each population consisting of three from the diflfrent 
Iocatioi., and an across-location variety based on perbrmance of' 
the families across the three locations. 

These varieties wtre evalated in 1984 along with check 
varieties at six locations in Nigeria: Kabba and Owo fbr dovny 
milIew evaluation, l)adan for streak pressure and locations at 
Ikenne, Samarn, and ItI itua which were Virtua li'ee of ei ther 
streak or downy mildewv inf'ction. 

Data on disease scores and grain yield are presented in Table 
21. The DMR-LSR varieties demonstrated resistance and good 
yield performance in both streak and downy mildew 
environments and are available for further testing and 
introduction to areas infected by either or both diseases. The base 
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populations will be further improved using an intensive full-sib 
family testing approach in international multilocation 
experiments. 

Collaborators with IHTA in this maize program arc the 
Nigerian National Cereals Research Institute and the
 
International Center fbr Wheat and Maize Improvement
 
(CIMMYT). 

TABLE 21. 
Performance of maize 
varieties with combined 
resistance to downy 
mildew and streak in 
disease environments 
and across six locations 
in Nigeria (1984). 

I)owilyV miidcw Streak Across disease- Across 
prcssure pressurte Ircc locatiuls all locations 

Grain yicld DM inci- (raill yield Streak Grain yicid (;rain yield ', 8icst 
Varicty (t/hIa) dence (o) (t/ha) score* (1/ha) (liha) check** 

Across 113I)MR-ISI\V 3.2 8 .1.2 2.8 5.6 .1.3 119 
Akure 83 I)MR-i,SIMV 3.5 18 3.5 1.5 5.A .. 1 114 
ikenr, 113I)MR-ISRV 3.5 18 3.5 1.5 6.3 .A 122 
Owo 83 DMR-I-SRW 3.7 12 .4.3 1.5 6.2 -1.7 131 
Across 83 I)MR-I.SRY 4.0 10 3.3 2.8 5.3 .1.2 11,t
Akurc 83 I)MR-ISRY 3.7 13 -4. 1 2.0 5.9 1.6 12.1 
Ikenn. 83 I)MR-IS10Y 3.6 17 3.8 1.3 5.8 4.1 119 
Owyo 83 DMR-ISRY 3.3 13 3.7 1.8 5.6 .1.2 IIt 

Checks 
Across III TZSR-W- I 0.3 91 4.9 1.8 5.6 3.6 100 

1 .A 7 1.1 5.0 7.1 3.2 89 
Ikrio. 81 TZSR-Y- 1 (.2 91 ,1.5 1.8 6.,t 3.7 100 
Western Ycllow 0.1 .. 93 0.9 5.0 6.1 2.5 68 

LSD (5 ,,.) 1.2 16 1.2 0.9 -

3V 44 25 2131 

*I = rerr reiilant;5 eft.relC/l/ibht.

**FI"guitl are col/pullditi nwhii
u/le oaSd hlli ,arh,,',.vie/lratel. utin ap/rpriae hucks.e 
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Early Maturing, Streak Resistant Maize 
for African Cropping Systems 

ark,maturing, streak virus resistant maize varieties can 
perfbrm mIan\y useful roles in African cropping systems. 

ENot only arc'thty important fbr areas with shor't rainy
SeaSonS, I)u t ilhe-' gi\'e frmers inore flexibility' in areas with 
longer growing seiasons. This flexil)ilitv allows flaImers to 
schedule ol)erltions such ats phlting, weeding, anid harvesting at 
times when labor is iore available. Th( second rainy season in 
\West Africa's forest zone is short, and olV Streak rcsistant, early 
varieties canl provide high and stable maize productioii. 

The beginning of the rlily selson is called the "hutligu" 
season" i 11 y parts ol'Af'ica. Food stored fr'om the previous 
SCWBOn's crops I)cgins to runl Otlt ald Ite ('u'renl. seaso I'scrops are 
no v'Ct harvested. Maize, eaten as roastcd orlboiled ears, is one of' 
the i'e'w produicts availal)e durilg Ih(' "hunger season. aIId C;rl' 
ma turilg matize caii p)Iduc e(;r'S15 to 30 dlays beibl full stsoll 
varietits. However, theIproblem with early mllatlui'ing mIlaiz, is 
that it cannot yield nearly as much - or grow ias tall - as full 
seasoilimaize whein rainldIl is not limiting. But siortel statlTorad 
earlier harvest has proven I llsuseftl w,lhn fiirmer inter'cro)p maize 
with cassava, cowpeas, and other crops. 

I ITA has developed a wide rangC of' cai'l\V ilaturing, streak 
virus iesistiat vaiities fbi' Afi'ican fi'meI's. These vari'ties were 
made available in 1984 to cooperating African national 
programs in the firim of'an Early Streak Resistant lExperiimettal 
Variety Trial (ESR-IVT). A total of,(9 sets of'this trial was sent 
to cooperators in 23 African nations. Results from six of' these 
countries are shown in Table 22. 

Most of' the var'ieties in the ESR-EVT trial were developed 
th"ouagh Inernatioiial Piog('n T'stitlg Trials (I PTT).An I PTT 
is a set of 250 full-sib families firom a single open-pollinlatd maizt 
po)Llation. IPTT trials are requested and grown by national 
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TABLE 22 
Results of an early 
maturing,streak 
resistant maize variety 
trial;summary of 17 
locations in six African 
countries (1984). 

Variety 
Ikenne-82 TZESR-W 

Gusau-82 TZESR-W 
M.*Galke-82 TZESR-W 
Pool 16 Gusau-81 
EV. 8330-SR 
EV. 8331-SR 

EV. 8335-SR 

Bet check 


* grain types: W = white, r 
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programs. The best ftmilies at each testingsite are recomlbined to 
fbrm an experimental variety with the nac of the cooperating 
site. These are the varieties which ai'e tested in the E'SR-EVWI 
trials. In addition, flmfilies which p'rlbrm well across all sites are 
selected, recombined, and fbrn1 an improved population From 
which a new set of' I'PTT arc produced. 

I ITA maize scientists begai to develop early maize varieties in 
1977. The maize streak virus resistant poptlations TZESR-
White and TZEISR-Ycllow wcrc fbrmcd 1980 and sentin as 
IPTT trials in 1982 to sites inBurkina Faso, Cameroon, Nigeria, 
Tanzania, and Zaire. l'xperiiental varieties formcd firom these 
trials are now availal e, and a se'cond series of' II)TT's was sent in 
1984. Pool 16 is a carlv maturing CINEIYT girmpllasi pool
which plerloi'in'cdl well in SAFGRAD trials (Semi-Arid Food 
Grains Research and )eelopmncnt Projct). IPTT trials of' Pool 
16 werecdistributed Iby SAFGRAD in1981 but some trials failed 
because of' susc()tibility to streak vii'us. Il 1982, Pool 16 was 
brouight to IITA to incorporatct streak iesistancc. The 1984 Pool 
16 IPTT,inwhich on'-third of' the families carry itsistancc to
 

streak, was sent to sites inBurkina ;o, Cameroon, Ghana,,;-
Nigeria, and Zimlabwc. Inl addition, a fhlly streak resistant 
experimental variety from Pool 16 wil be availabh for testing in
1985. EIV. 8330-SR, FIN. 8331 -SR, and EV. 8335-SR are streak
resistant versions of CINIMYT Lxpcrimental Varieties firom 

Grain 
type* 

WF 

Grain 
yield 

(kg/ha) 
4140 

Days 
to 

silk 
53 

Moisture 
at harvest 

(%)
20 

Plant 
height 

(cm) 
187 

WF 3950 53 20 189 
WF 4220 53 20 190 
WD 3810 50 20 163 
WF 3720 51 20 168 
YF 3830 50 19 167 
YD 4570 54, 21 183 

- 3660 55 20 197 
= yellow, F = flint, D dent. 



International Progeny 
Testing Trial (IPTT)with 
maize variety TZESR- W 
at Samaru, Nigeria (1984). 
An IPTT is a set of250 
full-sibfumiliesfroPi a 
single open-pollinated 
maize population. The 
best families are 
recombined to form an 
experimental variety. 

Populaoions :30, : 1, and 35, respectivelv, which have perfller d 
well in Africanl cn'irovimiints. These varieties weir devch)pcd by 
a CI MMYTI liaison scienltist based at I ITA. 

In addlitioln to t lic cst of'thc 1984 elltrics, the 1985 ESR-EVT 
will contain cxperimcntal varieties iom the TZI'ESR-Yellow 
population, a stre'ak resistant version of CIMNMYTlPopulation 
-19, and yellow and white grail varictics rcsistant to lImth streak 
and c' wiV tllildcw. 

All of, I ITA's ear' lliaturi ng, silecak resistant maize varieties 
have provcn poputtlar with fiiricrs whenever they' have bien 
ested. Varihthcs lr'( )IZESR-\V ptrlonied well in mini-kit and 

on-fiarm trials in Nigeria in 1984. Nigcrial litriers are'-becoming 
incrcasilgly intercstcd ill "'I SR-\V, anid seCI piroclners 
alrcady know what liiriiers Ine'l, when they say they want "the 
carl\" 0onC." 
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Identifying and Selecting Cicadulina 
Species for Effective Mass Rearing and 
Maize Streak Resistance Screening 

lThn scientists of several national programs in Africa 

"ecenthv attempted to develop their own colonies of
• • leafhoppers to be used for maize streak resistance 

screening, they ran into problems. Tlhe fbund serious knowledge 
gaps on several fironts: (1) suitable techniquties fo the collection 
of the live virus vector hlafhopoei' (Cicidlia spp); (2) the 
distribution pattern of' the species; and (3) the relationships 
between v'arious (Cicadulina species and the maize streak virus 
(MSV) disease. Each of these may aflect the mass rearing of 
,:aflnmppr vectors and the efliciecv of' maize streak resistance 

screening. 

I ITA eitomologists have deve'lol)ed a simple technique fir the 
collection of'living ('ica ,'ulina leafhoppers directly from grasses or 
maize plants aild fbr the identification of those that transmit the 
streak virus. Details of this technique have been made available 
to national programs. 

A survey of some maize growing areas in Nigeria and Togo 
showed significant diff'ercnccs in the species composition of local 
Cicadulina populations in varNis climatic zones with Cicadulina 
mbila as the dominant species for most ar'eas saml'd in Nigeria 
and Togo (lFigure 12). The highest ntmbers were always found 
at the end of the rainyv season and on ma ize, wheat, or grasses. 
C. mbila l)Olations showed ecological plasticity by occupying 
both lowhlnd ;med micl-altitudc ecologies but not areas where the 
daily tem)erature was highe' than 28'-C. In thoscs areas with 
higher temperatures, the portion of' C. triangula species I'os, to 
49()(' in northern Nigeria and 57 to 61 ( in central and northel n 
Togo. Two oth'r species - C. aracludis and C. similis -- were 
idlentified in a few samples. Their portion never surpasse 12(' of' 
the total nunher ofrCicadu/inaleafhoppers. 
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z ~~N I G E RIAPLT U 

BURKINASTINA ZN 

"'du da JosIb 

8O 
 Z
 
lo arcuC ragl 

U C arachidis 

FIGURE 12. In all populations sampled, females were always ,lore
Differences in species ahundant -65 to 80% ofthe total (,'icadulina individuals collected 
composition of Ccadilim a 
leafhoppers zmvarious firon tile field. Although oil\' males arC Used for taxonolic 
climatic zones in Nigeria identification of'species, fi'Iales are ildiviiduplly caged oil maize 
and Togo. They are plants for further species iden tification of their plge'nv anid fb
capable of transmitting I • 
maize streakvirus (MSV) initiatiOnl ofcolonies. (See 1983 Research lighliuhi...
 
disease. Caging individual wild insects on young imaize seecllings also
 

allowed the IITA scicntists to monitor tile perccntage of active 
virus transmittcrs in native l)Opullations. TIIeV select only 
Cicadu/ina species and populations with a short development 
period and high fertility for mass rearing. Millet was 'Oincl to be 
the bes, host plant forl mass rcaring, and in 1984 experiments 
C. Iriangula colonies reared on millet under 26C constant 
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Fourspeciesof C(icadulina 
leafhoppers thatcan 
transmit maize streak 
virus (MSV) disease: 

Ciul ina 1pbih:female 
common in most 
sampledsites in Nigeria 
and Togo. 

Cicadulina Irian'gnhifemale 
common in warmer 
partsofNigeriaand 
Togo. 

(icadulina arachidisfemale. 
Scientistsprovedthat 
this species and(.'. %imiliv 
transmitMSV. They 
were addedto the list of 
six other species 
reportedpreviously in 
the literatureas MSV 
vectors.
 

Cicaduilnaviimiliv remains 
C. 111bilo but is somewhat 
smallerandhas less 
extensive markings. 
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FIGURE 13. 
Average number of eggs 
laid by females of two 
different populations of 
two Ciadmina leafhopper 
species onfour host plant 
species at 26iC constant 
temperature (Nigeria 
1984). 

temperature at 11 ]'A showed significantly higher fiecundity than 
C. mbila which originated from Jos or Kaclawa (Figure 13). 

All fbi species of' C"icadulina identified ill \Vest Africa are 
capable of transmitting the streak virus. Two additional species -
C. arac/idisand C. simdl's- have been added to the list of'-.\ )thcr 
Cicada/iaspecies previously identified in East Africa as , cLors of 
the disease. Comparative eXl)eriments on maIze streak virus 
transmission by various CiCadulinaspecies and local populations 
indicate that oily a species with high efliciency in virus 
transmission may be eflectively used in scr'eening for rcsistance 
under artificial iifistation. 

Virologists at I ITA fould that adults of the (. (an glaspecies 
could pick up the virus from diseased mnaize after lt'eding 30 
seconds and becone virulilirous within 12 to 14 hours. Females 
were more eflicient than males in maize streak virus transmission. 
In six trials, the average transmission fbr fi'males was 43% but 
only 23(',, for maleis. 

IITA's scientific work on maize is a cooperative program with 
CI MMYT. 

Average number of eggs/female 

200 

* Millet 

* Sorghum 

150 
Maize 

100 

50 

0 
C. I/rangula C.trangula . mbiO C. mbila

IITA colony Moor Plantation dos Plateau Kadawa, Kano 
Ibadan
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K~T. 

Above, the pink-flowered
 
parasitic weed, Siri-,a

luonhica, has infectedest 
 Afra
maize. Right, 10 hectares in Wes fica 
of land in Kaduna,
 
Nigeria which had to be
 
abandoned in 1984
 
because ofSIra.
 

hil t',' species of'S/r ga (witchwccd, fireweed) belonging to 
t liefitmi I Scroplularia'ae have been dcescribed and 23 of 
thcI occ'ur in Africa. All are parasitic on other plants,

and a single S/riga plant in some species can )roCILice up to halfa 
million seeds which may remain vialble in the soil for up to 20 

Symptoms of Striga infestation on maize may appear bcfbre 
emerl'ge'nce of' the weed during the latter stages of' vegetative
growth of the mnaize plant. In festdl leaves show chh rotic 
blotches ilowcd by scorching ii'om the leaf"tips and margins. 
The entire plant becomes scorched resembling signs of' acute 
CIrought, Cvcn u ndeir adeClUatC moisture. SCvcre inlfi'statioll may 
cause stnLIIting and ca th )ebrC tassel ing. 

A survey ofrSirga species was conducted in Nigeria and parts of' 
the Republic of' Benin from June to October 1984 (Figure 14). 
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FIGURE 14. 
Locations of .SXi4'-a species 
based on a survey in 
parts of Nigeria and the 
Republic of Benin in 
1983-84. (All species 
except S. .e.noid'. attack 
maize; it attacks 
cowpeas). The rest of 
Nigeriaand Benin will be 
surveyed in 1985. 

BURKINA
FASO 

BENIN 

This parasitic weed is a widespread problem in all the major 
cereal crops in the Guinea and Suclan savannas. The intensity of 
infestation varies but the middle part of Nigeria -- Bauchi, Jos, 
Niger, and southern Kaduna -- appears suitalbie as a "hot spot'! 
for screei.ing maize for resistance to Striga. 

Five species were fbtiidl infesting maize in Nigeria. S. 
henmonthica and S. aspera were of economic importance on maize 
and other cereal crops - millet, sorghum, and rice. (Theywere 

also seen ol other hosts -- grounldnut.;, sesame, and wild grasses.)
S. lur-n/hiCa was prcdomiinant in the drier areas in Niger,
KaChd a, and Kano states, but S. a.lpera was more iniportailt in 

the wetter Bauchi,,Jos, Benue, and Kwara states. l)amage caused 
.by these species was more setet on llaize tha OnOlsorghum and 

millet, but the intensity of'attack on maize was variable, ranging 

I a kChad 

SOKOTO 0 c 

(so BORNO 

N6.6 f Alo0t 

,IGEC 

Go* FEDesefo/d S her a * 
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The yellow-flowered 
specie ofStriga (S. asiatita) 
was reportedfor thefirst 
time in Nigeria in 1084. 

from se\ere iiilestjati resulting inI d)anldoed fields to very
slight. NIaize fields visitled ill cen traI Bauchi were not heavil, 
infestcd, but there was wide scale and severce infiestation oi wild 
grasses allot gronIidnits. 

Other Si'ga species of' less imp rtaice arc ,S../)rbes'i firom.jos, 
(mid-aititt Clogy), a elhw-lhOwCred S. asia/i'aCroni Bcnue 
and Kwara States, and a white flowered specie Ironi the Lake 
Chad Basin, Borno Slate. 'lie taxonomic position of'the latter is 
still ilder investigation. 

In the ReJpublic of Bernii, S. her/1on/Ijia and the ycllow
flowercd S. asiatira werT wen on i;ize in tlh Zou Province. 

From obscrvation on maize in tercroppdl with other cereals, 
legumes, and tubers, it was generally apparent that S'rga wvas 
stll)pressed in a ina izv/soybean intercrop. 

Yield trials at NIokwa, Nigeria during 1984 to test rcsistance to 
Siga utndler heavy inl'estation iindicated a ncgative correlation 
between Shriga rating and grain yield. IlTA-developcd hybrid 
varieties with lth( lowst S/ri,,a ratings gavc higlhr yields than the 
best open pollinated checks (''ables 23 and 24). Tw )of' these 
hybrids - 8322-13 and 834t 1-12 werc resistant to Sri'gaiin 1983 at 
Mokwa and maintaimned a stable resistance in 1984. 

Prcliminary studies iindlicate that additive ad partially 
dominant gen(es play a major nh il the inlhritance of resista nce 
to Siriga. Populations involving resistant materials are being 
forned and will be recuietly selected to accuni ti Iac resistance 
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genes. Future efforts will be directed toward confirming the 
inheritance of resistance and incorporating it into adapted high 
yielding varietics. 

IITA's scientific work on maize isa cooperative program with 

TABLE 23. 
Grain yieldandWriga 

Gri iladYrg
ratings of while m aize 
varieties in IITA 
experimental plots at 
Mokwa, Nigeria (1984). 

TABLE 24.TABE,4.l-5id 
Grainyield and Sriga 
ratings ofrellow maize 
varieties in ITA 
experimental plots at 
Mokwa, Nigeria (1984). 

CIMMYT.
 

Variety 

Ilylirids 

832.13 

33-1-181131-1 
83311-1 
Op, pollinated 
TZIB 
LSD (51,%,) 

CV 
*Sirga rating: I = resitant; 5 

i,' sigle cro..i h-brid.= 

P, 1P = inbredparental lines.
 

Varity 

11)britdi 

1-5 

8341-12 
8329-15 
Open pollinated 
Vt-sicrii yellow 

LSD (5%) 

CV (%) 


*Striga rating: = re.iiiant; 5 

F, = .iglr(ross 1h9brid.
 
P, P, = inbred parental lines.
 

Yild 
(t/ha) 

7.2 

6 5t51.9 
.. 3 

5.2 

1.7 

24 

= susceptible. 

Yicld 
(t/ha) 

5.6 

5.6 
t.9 

3.A 

1.6 

24 


susceptible. 

1.5 

1.9 

1.3 

3.3 

01.7 

18 

1." 

1.8 

1.8. 
2.6 

3.8 

1.1 
32 

Striga ratings 
(1-5)* 

), P. 

- 3.4 2.0 

3.A 1.93 . .6 
2.0 4.6 

Sgriga ratings 
(--5)* 

1, P1 

2.6 1.8 

1.8 4.0k 
2.1 2.0 

- -
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Rice Lines with Durable Resistance to
 
Blast under African Conditions 

last disease of rice (caused b, P)'ricularia oryzae Car) is a 

Serious constraint to production in all ecologies in Africa, 
particularly upland, drouglit-prone areas. More than half 

of all rice in Africa - approximately 2,500,000 hectares- is grown 
under Ilp)hand conditions.
 

Because most Asian rice varieties bred fin" resistance to blast 
fare poorly Under African conditions, tarmers on this continent 
need locally adaptable and drought and blast resistant varieties if 
they are to ialcrease prodluctio:1 

One of the principal objectives of' IITA's program is to 
incorporate blast resistance into all itsrice fines using the 
traditional African specific blast and drought resistant cultivars 
)1Us the high yielding dlwarf varieties developed by the 
International Rice Research Institute (IRRI). In the early
evaluation of, breeding liies under screening nurseries, 
susceptible lines have been systematically eliminated and 
resistant ones "moved LI)" for more elaborate trials with 
repeated screening fbr blast, high yields, and desirable plant 
characteristics. 

In extensive screening at Ibadan, I kenne, and Onne, Nigeria, 
seven I[TA lines proved to have the most durable resistance to
 
leaf and neck blast (Table 25). ITA 212 has been released in 
Tanzania. This variety and ITA 257 a'e under large-scale testing 
in several African countries. WVhere these varieties are grown 
extensively by flrmers, rice production will increase sub
stantially. 
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Above, blast resistant 
rice lines on each side of 
highly susceptible and 
moderatelysusceptible 
lives. Right, screening 
rice lines at llTAfor 
resistanceto leaf and 
neck blast-a serious 
diseasein ricegrowin& 
areasof Africa. 

l.iAc 

I 'pland 
ITA 116 

ITA 117 
iTA 120 

lTA 150 

ITA 257 

OS 6 (ciCCk 

Lowhnd 

ITA 212 

I'IA 231 

FAROI15 1Click 

Pvdigre 

'IOx 86-1-3-1 

TOx 356- I- I-1 
TOx 502-15-11W-1-1 

TOx 502-4 I-I 

TOx 1011-4-1 

6850 

6906 

Plant 

Iwiglit 

(cm ) 

115 

95 


115 

120 


95 

13O 

100 

100 

135 

TABLE 25. 

Elite highyielding rice 
lines with durable 
resistanceto leafand 
neck blast. 

Av'erag( 
l ratiit yicld 

diays !ha 

125 2.0 
I15 3.0 
110 2.0 
100 2.1) 

100 2.5 

125 1.0 

105 6.5 

120 6.0 
1-10 -1.0 
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One ofthe ricecultivars 
selected at Onne, Nigeria 
in 1984 as a superiorline 
for acidsoil tolerance. 

ITA 303 

Rice yield (t/ha) Height (cm) Maturity (days) 

140 

140 

3 130 

FIGURE 15. 
Superiorricecultivars 120 
foracidsoil tolerance 
(1983-84). 

110 

110 -

100 

100 

90 

0 303 307 117OS6* 0 303 307 117OS6* 0 303 307 1170S6* 
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Upland Rice Varieties Tolerant to Acid 
Soils inHumid Tropical Rain Forest 
Regions 

pland rice is among the few grain crops that can be 

grown successfilly in the humid tropical rain forest 
regions, but farmers need better yielding varieties more 

tolerant to soil acidity a nIjor constraint to increased rice 
production. Aluminum toxicity and calciurn and magnesium 
deficiencies are the principal soil fi'rtility problems in acid soils. 

In the past three years, scientists have intensifiecd their research 
at IITA's high rainfiIl sub-station at O1ne, Nigeria and screened 
hundreds of' rice varieties for tolerance to acid soils. Earlier work 
on this problem was done in collaboration with national pro
grams in Liberia and Sierra L('one. 

A total of 733 cultivars - originating from many parts of 
the world - were screened last year at Onne under acid soil 
conditions, and promising varieties were selected based on their 
early vegetative vigor, tillering ability, vea-tion to diseases and 
insects, and grain yicld. 

Rice grain yields fbi tolerant varieties in the highly acid plots 
at Onne generally ranged from 2 to 3 t/ha and the susceptible 
varieties 0.5 to 1.5 t/ha. Under normal acid soil conditions with 
good management (including lime), yields have been as high 
as 4 t/ha. The most promising I ITA varieties were distinctly 
superior in yield, shorter in height, and earlier in maturity 
comlpared with the local check (Figure 15). These also possessed 
high ', Is of' toleriance to blast and gI ai discoloration. 

Also, Iesults fFrom evaluations in various parts of the world 
under the International Rice Testing Program (I RTP) confirm 
the supelriority of' ITA numbers 117, 118, and 235. 
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A rice linefrom IRRI 
with acceptable grain 
quality and tolerance to 
cold temperatures in 
Cameroon. 

TABLE 26. 
Characteristics of two 
promising low 
temperature rice lines 
for the Ndop plain in 
northwestern Ca meroon; 
three year trials under 
irrigation (1982-84). 

Cold Tolerant and High Yielding Rice 
Lines for Northwestern Cameroon 

te' Ilarge um rice .1 
1,11 pcraturt.s 11ilthcI l00-:neter-high Ndop Plain of 
lorth~westernI CamerIoonl, two a'c bcCI sclecteds .ose 

A te 1sting it of' linecs low 

promising. Onle Came f'r'ol thc hittcriazional Ricr Research 

h
Institute (IRR I itllc lhiliplnis, theotler fr'om Ilodoiesia. 

Inthlc yr(',It'sof CStS ((UI 1982ntIlt(I fri(')f 8-1, Inc two liines 

pro oceld a' erage \iel(Is ranging firom 5.5 to 6 t/ha (Talhe 1) 
with acccptal)e grail quality and tole]ale 1(1toW er trcs)(IT that
 
dropped as low as 13 C. 'l variety "l'aiiian-5 grown by tialy
TIarrnel-s illthe'arTa averaged onlv 3.8 t/ia. 

Bt('TieSC of its ove-rall iRfI'Ormaluci, th, I RR I line (I R 7167-33
2-3) is th monst likeIy candidate for r'!ehase b\' the Ulpper Noun 
Vallcey D opnent \nhmority IN\I)\ which has the 
responsii)ilit\ for rice ciultivatiol| ilthe' Ndop Plaill with 3,000 
licciares suitable for this crop. 

\ hireetlimig prograntl aldi c'valtiatiol of' other I'i' linues fbr 
tohu'arn'. 1o low tcIInJ).rtttrcs and associated stresses arc ieing 
intensificd \vm h the folhl owing Cooc-rators: UN\'I)A, Carneroon 
Institutc of' :\gromiric Rcscarch, Natimnal Cereals Rcscarch 
and Lxt,-siol pNCRproject. and I ITA. 

Days Average
 
Height to 50% yield*


Pedigree (m) flowering (/ha)
 
B 2161-C-MR-57-1-3-1 100 
 115 6.0
 
(From Indonesia) 
IR 7167-33-2-3 95 110 5.5 
(From IRRI) 
Tainan-5 (Check) 95 ill 3.8 

*Yieids
averaged over 6-10 trials atfertilizer rates per ha: 50 kg N,
 
30 kg P205, and 30 kg 14,0.
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FiGURE 16. 
Scattergram of amylose 
content of selected rice 
varietiesfrom various 
sources in Africa. 

-ENI - - ... 
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NIGERIA 

SENEGAL• 
 8
 
SIERRA LEONE 

TANZANIA .
 .
 
ZAIRE -
ZAMBIA - ..
 
COUNTRY 10% 15% 25%
20% 30% 

Amylose Content of Rice Selections 
from 20 African Countries 

pproximately 290 accessions of rice (0. saliva) 

originating in 20 African countries were analyzed for 
amylose content during 1984 in IITA's rice quality

laboratory. The results add to the limitedr information about 
African consumer I)references for rices with cliffierent cooking and 
eating qualities. Most of the samples represented varieties 
selected from IITA's large germplasn "banks," but some were 
randomly selected from farmers' fields. 

Amylose content is the major fact-r influencing cooking and 
eating properties of rice. Low-amylosL varieties are moist, sticky, 
and glossy when cooked. In contrast, high-amylose rices cook dry 
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and fluff\' and have a harder texture. The arnylose content of 
-" i 	 milled rice is classified as low (10 to 20%/0), intermediate (20 to 

25",,), and high (above 25',. 

lost of' the rices grown in Africa are classified as either 
intermediate Or high amylose content (Figure 16). For example, 
the laboratory fbUnd that Nigeria's samples ranged fi'om 19.7 to 
95.2%, Cameroon's from 21.7 to 27.2), Sierra Leone's from 
93.7 to 25.3),, Republic of Benin's from 20.2 to 25(110, and 
Ghana's from 20.6 to 25.6%. However, several of the samples 
rftrom Malawi were in the low 14. 1 to 16.6(), range. The sample 
vitl- the lowest amylose content (11.8()) came from Tanzania. 

Amylose content of rice The high correlation between texture of' cooked rice and 
is readily measured by anvlose content limits the extent to which any one variety cal 
its characteristic blue
colored complex with meet the difTerent quality preferences in various countries. 
iodine; left to right: low,

intermediate, and high Elite rice lines are available from IITA with a wide range of
content. 
 amvlose contents to suit the taste or qualitv prelI'rence of ally of 

the 20 African nations included in the survey. ITAs 11 7, 118, 
128, 135, and 235 in the low-amylose range; ITAs 141, 150, and 
257 in the intermediate range; ITAs 121, 123, 212, 222, 230, 231, 
245, 247, 249, and 306 in the high range. 
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Right, both men and 
women farmers meet 
with llTA farming 
systems staff members 
in a Nigerian village 
before the start of the 
survey. Above, an IITA 
socio-economist (left) 
interviews a woman 
faro.e,. 

Exploratory Field Survey: Role of 
Women inAgricultural Production,
Marketing, and Processing 

C nsidcrI'iVg wOHIC'S major IOl in All stages of agricultural 

ald houschold productilhl, on-far'm adaptive researchshoul1d COIISih'T h1OLS 'h ld itid 'gCII(d I fIhctOr-S With it 

review of tl total farm unit. Consideratioln of, thesc Iactors 
requireS more Cm)hasis as far'ming systems strategies and
national 1"Ood policic's are d,.w lolpcd. 

In recent years, I ITA's soci -ccloam ists have Complete 
sewral studics to niore sp'cificd lly detehlii' wonll's role ill 
agrciculture, anicd tlhy shP'' these ftacts with tlhir scicltific 
associates in crop impriven ' a d1fIlming systcms programs. 
Th latest cxploiatory study was cornlcetcd in Novem er 1984 
among 62 wonla in five villages in Oyo State, Nigcria. At least 
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25 of the 62 women were independent owners of land primarily
inherited from their fhthers or husbands. 

All the women interviewed were involved in marketing food 
products which took about 25% of thcir time. At least 50%, of their 
time was spent in " tural work in the fields. The, had to be 
good managers wvitn tneir lives compounded by field, marketing,
and household work, plus processing cassava for extra income. 
The I ITA team found it more difFicult to arrange interviews with 
the women than with men because their clays were full and 
carefully planned. No interviews could be scheduled ol the day 
prior to the market or on market day. There was too much 
preparation involved with early market arrivals, bartering for 
goods. nild the trek home with items for the household. 

Contrary to many studies on women and agricul ture, the 
I ITA team did not find that women planted diflerent crops than 
men. A multiple cropping system was the norm and crop
decisions werc based onapparently prelfereces and market 
prices. The fhrms had a delicate balance among crops. The field 
crops were primarily cassava, maize, yams, egg plant, okra, 
peppers, tomatoes, sweet potatoes, melons, and leafty green
vegetables; in the 'rest! areas a selection o!'1lineapple, papaya, 
bananas, guava, plantains, oranges, kolanuts, and some cocoa. 

Processing cassava into two food prIoducts - "gari" alld cassava 
flour - aand selling thern was major activity of the women of 
these villages. Some of them purchased whole cassava fields fiom 
farmers and then organized both the harvesting and processing 
for market sales. The interviews consistently indicated that about 
half of the fbod produced on the flarm was marketed, the other 
half consumed at home. Withil the culture of the Yoruba survey 
area, husbands and wives have certain financial duties which are 
their respective re;ponsibilities. It is the husband . traditional 
duty to house his fimily, provide basic items of clothing, and 
pay his children's school fees. However, many of the women 
commented on the high food costs and other economic demands 
on them and indicated that their income and that of their 
husba.:cls now for thewent almost entirely for food purchases 
household (milk, rice, sugar, coffee, tea, cowpeas, and oil) and for 
clothing. 
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Some women in the 
survey reported that they 
jointly buy entirefields of 
cassava Then they 
organize the processing 
of the cassava for "gari" 
orflour. Here they peel 
the cassava in a village 
compound as one of the 
first steps in the process. 

Women who owned their land hired more labor than men 
farimers with comparable fhrm size, prnmarily fb land clearing 
and weeding. Children also hlped vith the latter task after 
school and on .olidays. 

Earlier studi,_ in diflferent areas support and complement this 
survey, but some major gaps still exist, including a comparison 
between men and women farmers on the acceptability and 
management of new technologies, the tise of hired labor, and 
int'a-h(ousehold resources allocation. 

-,I ..-. 
 . 3 

J 
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Changes inSources of Future Food 
Supplies for Nigerian Cities 

icid surveys started in !983 and completed in 1984 by 

IITA and the University of Nigeria indicate that major 
changes are taking place in the production offood crops for 

sale in markets in the larger population centers and that these 
changes need to be considered in developing strategies fbr 
farming systems research and technology transfer. 

The results show that future fbod production will come mainl, 
from farms located 45 or more kilometers from city markets. 
Smallholdcr production near the cities presents only limited 
chances for expansion. 

Information on the proportion of fbod crop production 
marketed in the past decade was collected from 300 farmers in six 
states - Anambra, Benue, Bornu, Kaduna, Kwara, and Ondo. 
Data on 30 fbod crops showed that the proportion marketed 
increased from an average of one-third to about one-lhalf'of'their 
total output. 

An analysis of interviews with 1,290 other tai -ers in 
Anambra, Imo, Cross River, Benel, Rivers, and Ondo states 
indicated that the amount of food products sold increased with 
the distance the farms were awa, from the city markets. Persons 
in charge Ofthe survey selected tnree farmer groups of equal size 
(430) with thrms located at three diflerent distances fiom the 
cities - Ip to 24 kin, 25-44 km, and 45 kin or more. The 
percentage of total production from each area sold in diflirent 
markets - local, regional, and long distance - was only 20% in 
the near city zone, 34% in the medlinm zone, and 46% in the 
more distant zone (Figure 17). Average income from market sales 
in each zone is shown also in Figure 17. 

The proportion of total production sent to market firom the 
three distances diflirecl, of course, for individual crops. Some of 
the more perishable items such as breadfruits and leafy 
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Tomatoesproduced on 
farmsfar away from the 
city are unloadedat a 
market. The amount of 
food products sold has 
been increasingwith the 
distanceoffarmsfrom 
city markets. 

FIGURE I7. 
Right, percent of total 
food production 
marketed byfarmersat 
varying distancesfrom 
Nigerian cities. Left, 
average incomeper 
farmerfrom marketed 
foodproducts in three 
cistancezones. (1 Naira 
- SI.30 at official 

exchange rate). 
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vegetables were grown and marketcd near the cities, but these 
Vere mainly subsi!,'ncC crops in the Car zone. Tihe majorproduction for market Oi crops such as coc;vaMl, sccd vamN, 

peppiers, bananas, palm oil, and oranges camie fl-om the mcclium 
zone (25-15 ki). Howvce'r, aiearlv half of the total production
for sale took place in the flir zone and consisted mainly of' late 

maizc, rice, yams, cassava, ground tinuts, tomatoes, plantain, and 
sccd mlons. For the longer distances, grains and cassava 
(pIrocesseCd as "gari" and flour) have gained a grcatcr share of'the
Mket. \ore land was avile fW th('ir I)roductiOn and 

transportation fimcilitic, had improved. 

20% 
(Near 24 km) 

25-44 45+
 
Distance (km) 
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An llTA economist 
(right) and an extension 
worker (left) listen to a 
small-holderfarmer tell 
about his cowpea yields 
obtained in a cassava 
intercropping system. 

On-Farm Adaptive ReserchA inFour
 
Cropping Systems and Farmers'
 
Responses to New Technologie-


i(ullC,
T hrece years ofxcr\)( with 01i-1.i'n adaptive research 

in lithBida \griC itulral D l opncnt Project (BADP)..
AL in Nigcr State, Nigeria have shown liltpossibilitic'; of,
 
quickly idcntil ,ing art'as of' imlprovcnivia illlocal I,1-11ming
 

S\stcIlls andicf willingnless of filrllcrs to accept practical low 
tccIiolog'ics.
 

Tel ,dadptive rcscarcli Strategy used I I ITA and tilt 
agriill)l)y sectioll of, BA1)1P includcs five stages: (I) diagnosis of
constraints and opportunitii's; (2) design or idcntification of 
' tha fit local Pn'minr systems; (3) testing
improvd technologies 
and evaluating the tclihlologics uniderIfil'lmei'' conditions; (4)
disseni inat ion of, iniwinlation to farmn'is; and (5) reporting back 
to research stations thos( t('cllnologics that should rcccivc f, ilther 

r(cfin('mc(nit. 

After aerial rcc()naisanc (If' lii' i o(jcct arca (17,000 Square 
kiloneto'rs) and an agro-economic suivcv of' 225 Itrncrs, Ibm"ii 
cloi mant Cropping syst ems wcIr(' dcsignatd for on-farm 
aclaptive trials: howlaild ri(e-bdse(l, upcld ,vMll-bsd. upland 
cassava-lascd, alrt pland sorghiu /m/ilht-fas(. 

Amnong tle' iou rcropping svstcnis, llrproductivity ntcasurcld 
in terls of caloric valic of food produccd, total farmh1 ilcomtc, aICI 
retuIn11S to fhr inputs vairied considelaablh. Thc loot crops-l)ased 
Svstems of' yamis and cassava vieldedl great(r quantities of fbod 
comlpare'd with tle rice and sorgliLii/milhet-)lased( systems. 
Farmers growing root Crops cotitiilictt not onlyl more to the 
market (about 45", of' total Ifood but stillthe tclUdi) hld 
more fbod available per capita than aricrs in the rice. and 
sorghuml/m1illet-Iscd systcms. 

Results of tria : inthc lowlaild ricc-based systems showed the 
importalice of all earlier planting date fbr rice. whenIn a season 
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An on-.farm adaptive 
research trial.Cowpeas 
were planted in August 

for an upland cereal- A 
based system. 

After the harvest, 
members of thefarmer's 
family carry sacks of 
dried cowpea pods to the 
housefor storage. Right, 
a woman sells cowpeas in "." 

a local market in the Bida 
projec a. "-'-:',
 

the rains came late and p1lanting was delayed two to three weeks, 
yields of improved varictics were less than those of' local 
Cleterminate' varictics which averaged 2.3 t/ha. Ilowevcr, at one 
site where water managcment was good and irrigation through 
seepage water continued after tihe rains ceased, yields of the 
improved varic'ties were 32 to .10" higher. larnmers reported tl'!t 
they Iikecd he grain color, size, and cooking dlnality of' the 
improved varieties and woldi l)laInt them on part of' th(ir land 
whei'r water control was better and %.weeds less ofha problem. 

Although incrcasing rice plant dcensity lboll 100,000 to 
150,000 per hcctare at trial sites which did not have a flooding 
problem produced al extra 300 kg/ha of' paddy rice, fiarmers' 
reactions wc( mix(dl. Somel.f'ared the practice would reducc 
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tillering and closer spacing would make it more difficult to weed 
the crop with their wide hoes. Smaller hoes are not easily 
available in the area. 

One of the most successful innovations in the lowland fieids of 
the project area has been the planting of early maturing cowpeas 
after the rice harvest on land usually left fallow until the next 
rainy season. Confiricd flow of seepage water from surrounding 
uplands into the inland swamps (fadlamas) during the dry season 
offered the possibility of increasing food production by growing a 
''catch crop" using the residual moisture. Furthermore, surplus 
labor in the dry season and a minimum spray regime for insect 
control were "plus fiatures." 

Farmers said they welcomed any innovation that would 
increase their fbod supply by using slack period resources. In a 
survey sample of 85 farmers, 76% planted dry season cowpeas in 
1984/85 compared with only 45,,) the year befbre and none in 
1982. Demand fbr seed far exceeded the supply. 

Total crop value of the two early varieties planted in 1983/84 
dry season trials averaged S 1,096 per hectare (Table 27). Yields 
ranged firom 600 to 700 kg/ha with two sprayings fbr insects. 

With the success of dry season cowpeas in the lowland rice
based systems, farmers in the other cropping systems showed 
increasing interest in growing the crop in the main season. 
During the 1984 main season, about 2 5 1%, of all project farmers 
grew cowpeas. Those in the cassava and sorghum/millet-based 
systems planted the crop in July/August using surplus labor 
(Figure 18), and reported an average yield ofapproximately 600 
kg/ha for IT 82E-60 (popularly known as 60-day cowpea) and 
700 kg/ha fbr TVx 3236. Several farmers in the four cropping 
systems expressed the view that the early maturing cowpea 
varieties may be a crop that can reduce hunger. 

Farmers report that insect control is the biggest production 
problem they have and many were not able to buy the 
Electrodyn sprayer. The project's 100 sprayers and insecticide 
supply did not meet farmers' requests. They placed orders for 100 
additional sprayers and 1,000 containers of' insecticides for next 
season. 
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The Bida Agricultural Development Project is funded by the 
Federal Government of Nigeria, the Niger State Government, 
and a World Bank loan. 

FIGURE18. Man/days
 
Average householdlabor
 
inputfor agricultural
 
activitiesbyfour 60
croppingsystems in the
 
Bida Agricultural
 
Development Projectin
 
Niger State,Nigeria. 40
 

Yam-based 

20-
Cassava- base 

Sorghum millet-based 
0 	 1 1 1 1 I

J F M A M 	 J J A S 0 N D 
Months 

Total crop Net Benefit/
Cowpea Yield kg/ value benefits cost

TABLE 27. variety (kg/ha) man-day* (Sha)** (S/ha)*** ratio 
Economic returnsfrom IT 82E-60 608 94 1026 901 8.2 
two short season cowpea ITVx 3236 691 9.6 1166 1041 9.3 
varieties;on-farm trials, 
Bida Agricultural *Basedon 65 man-days/ha.
Development Projectin *Basedon netfieldpriceof 1.251kg. (NI = US $1.30 at the official exchange rate.)
Niger State, Nigeria ***Assuming total cash costs of$125/ha; cost offamiy labornot included. 
(1983/RI,I.
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A national on-farm 
research team in the 
Ivory Coast interviews a 
farmer aspart ofan 
exploratorysurvey in 
1984. 

Establishment of Permanent On-Farm
 
Research Teams by National Systems
 

wo countries in West Afica - Ivory Coast and Nigeria 

have established their own on-farm research teams with
100'%, ,national staffinig, and otherls arc planning to do0 so 

in the near futur'Ie. These nuil -disciplinary teains of experienced
scientists have b~ecome' a key e'lemetnt inl strengthenfing 

agricultural research and extension in their countries. They
operate oi the pre'nise that new technologies cannot he really
elrt'ctive until adoted by farmers and that the testing and 

i 
evaluation of these technologies must involve the farmers 
themselves. 

Nigerian teams conducted thcir first explo'atorv survys inl 
1983 and completed the first year of'on-farm testing in 1984. Both 
their own and I ITA tchnologies were tested, and farmer 
adoption of' any of them is )eing monitored. Feedback to 
scientists .tt the experiment stations has iesuilted in new directions 
fbi research. These Nigerian tcams come fi'om the fbllowing 
institutions: InstitUte of' Agricultural Research and Training, 
National Cereals Res('arch Institute, National Root Crop 
Research Institute', Institut(' of'Ag1icultUial ResCar'ch at Zaria, 
and the University of Nigeria at Nsukka. 

Ivory Coast scicntists From the Institut des Savannas and a 
group of' institute's in the flrcst bet conducted ex)loratory 
surveys in 1984. Thewill start field testing in 1985. One of'their 
research areas was used as a case study dlurilig a joint training 
workshop held in September 1984 in Bouakc for both Ivory Coast 
and Nige'ian on-flirm research (OFR) scientists. 

Ihe difl'ercnt country teams have linked up into national 
Farming Systems/On-Farm Research networks that meet 
regularly to discuss organizational issues, methodology, and field 
restilts. 
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Training workshop held 
in September 1984 in the 
Ivory Coast for on-farm 
research scientists of 
that country and Nigeria. 

FIGURE 19.
 
Relationship betwee,.
 
nationalon-farm
 
resea-cr, teams and JITA
 
scienti..1s. 

personnel on tie set-up)of tlle tea.ms, participate ill the de'sign of' 
surveys and oni-larm tests, and supply IITA improved varieties 
dud other mdt(ridls (l"igure 19). 'lise activities ir partially 
supportcd by a Ford Fotndation gralt. 

TIh crcation of ilst itute-l)ascd on-lmI research has becunie 
ou of' the maior lj ectivcs of' I ITA's cooperation with, na tioinal 
agriculturi al rTsearch swstems. Outreach )rojcCts in Caimerooin, 
Zairc, and Rwanda have I ITA sta1' mnmbcrs working with
national institutes iin Farming Spstcms/OFR trograms. Upon 

completion of* tl pr(jects and withdrawal of, I ITA stal, thesc 
units are cxpcctcd to have )wrlliclnt national stalling. 
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Alley cropping - one 
effective means of 
managingfragile tropical 
soils and obtaininggood 
crop yields with low in
puts. (Photo taken of 
ITA experimental 

fields.) 

;4~i~j 

Alley Cropping: Six Years of 
Experiments and Farmer Use of the 
System 

To develop stable, low-input systens for crop production 
undcer rainfed upland conditions in Africa, IITA 
research teams have experimented with alley cropping 

over the past six years. The field experiments were estalblished on 
a loamy sand soil to assess the long-term eflect of alley cropping
for managing fragile tropical ioil. They planted Leucatna 
leuroce/ala in hedcgerows spaced four meters apart, prunedl them,and then cropped the alleys. A maize-maize sequential cropping
pattern waS used at first and later to 

changed maiz-cowpeas.
Results of the long-term experiments showed that when the 

leucaena pruaings vere removed and no nitrogen fi'rtilizerapplicd, main season maize grain yields were v'ery low - ranging 



TABLE 28. 
Main season grainyield
of maize variety TZPB 
alley cropped with 
Leucaena leucocep/wla on a 
loamy sand soilas 
affected by applicationof 
leucaenaprunings and 
nitrogen,JITA, Ibadan, 
Nigeria. 

N rat( L1a1ciili 1979 1980( 198"1 * 1982 1983 1984 
(kg N/ha) Inriaings Maizc yie'ld (i/ha) 
0 Renvivd 1.0 0.5 0.6 (.3 0.7 
0 Rctaiiid 2.1 1.9 1.2 2.1 1.9 2.0 

.80 1cuvtidll 3.5 3.3 1.9 2.9 3.2 3.7 

LSI) (5A 0.. 0.3 0.3 0.1 0.8 0.5 
*tMaize crop .arrw 'i ,rtedby rought during ,at, v mOth. 

from 0.3 to 1.0 t/ha (Table 28). But with the use oI the prunings 
yields were stabilized at about 2 t/ha. it is estimated that the 
prunings contributed ainout 60 kg/N/ha to the maize crops. 
Maize yields reached a high of"3.7 t/la in 1984 wheni researchers 
added 80 kg/N/ha along with the prunings (Table 28). Even 
when higher rates of nitrogen were applied (as high as 160 kg/ha) 
in another experimcn without heucaenia prunings, maize yields 
did not go over 2.5 t/ha (Figure 20). 'These results provide fulrther 
evidence that tle cumulative benefit fi'om alley cr(opping helps to 
maintain soil productivity over time. 

To test the ae(')tance and adoption of this tcchno!ogy by 
Afriican fihrmers, s(veral adaptive research plots have been 
established in Nigeria and Rwanda. Alley croppin g maize and 
cowpeas with heucaena has been trie'd and accepted by some 
farmers in southern Nigeria. Also, they use the system to supply 
fodder fbr small rum innts. In the yam growing area it Zakibiam 
in tile east-cenotral rcgion of Nigeria, some fir'ners have adopted 
alley croplpiIg mainly 1br soil improvement and plroduction of' 
leucaIna stakes fbi' yams. In cooperation with local institutions, 
testing on a lairge nm bei offiarms is now underway in other parts 
of Nigeria. 

Farmers in Rwanda flace a perp'ttlal land shortage and a lack 
of inputs so their flood production is based mainly on organic 
agrictilture. A serious shortage of wood fbr fuel also exists. One 
phase of' a projcct in the Bugesera-Gisaka-Migongo area, in 
which IfTA is cooperating with the Rwandan Institute of 
Agricultural Sciences, involves the intl'oluction of alley cropping 
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20. 
FIGURE 
Grain yield of maize 
variety TZPB grown on 
loamy sand soilas 
affected by six years of 
alley cropping with 
LIu'nta hucorephala and 
nitrogen application. 
(IJTA, Ibadan,Nigeria.) 

with the emphasis on p'oduction of wood fbr fuel and feed fbr 
small ruminants. Several leguminous shrul)s and tree species, 
includig Leucaena h'ucocep/ala, (assia s/)eclabili., Calliandra 
calot/rsus, and Sesbania vesban, have been planted, 
preliminary observations indicate that the latter two perfori,
 
especially well under Rwanda conditions.
 

Maize grain yield (t/ ha) 

4.0 - LSD (5%) LSD (5%) 
-4 

30 

2.0 

1.0 
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Afarmer has adopted the 
alley croppingsystem. 

Some farmers have Yam stakingon a 
decided on alley cropping farmer'sfield. 
mainlyfor soil 
improvement and 
productionof leucaena 
stakesforyams. 

95 



Maize variety TZSR-W-1 
ca, sed lodging of cassava 
(right)because of its tall 
height, spreadingleaves, 
and late maturity. This 
compares with upright 
cassavaplants (left) 
interplantedwith maize 
variety TZE which is 
shorterand earlier 
maturingwith a lower 
leaf area. 

Ma ize Plant "Architecture" ImportantFactor in Intercropping with Cassava 

C 
I I tropics, cspecially in tropical Afi-ica, Coices fiom.1.. intcricropping. Thc'rcirc, it is important that 

ore than 70",, ofth, ti)o crops oliStlsu Mcd ill tl1c hunid 

plant 

brccdcrs cicvc1op alplpropriatc crop types with tih htst plant 
ccarchit('c tur" 161 nl( (xcro )l)ii1g. patit tiully ill rlition to 
CIiciC1C'y ill thc iSs of ('nlvironili'n tal rt'sourccs such is light, 
water, and icni ots rctirccl fbr Crof) growth. A popular 
combination with high yicld tpotcntial in himiid/sublhunmid 
Affica is a cassa,,va/imizc int(rCrop. 

In il cxp i itonducted oy"Cr it tbtr-ycarC p'riocd, I ITA 
scicnltists in t( rcroppcd fivc improcd maize ge notypcs ofsv rying 
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growth habits (Table 29) with cassava variety TMS 30572 at two 
maize populations of 30,000 and 60,000/ha. They found that 
plant height and leafdisplay were important in selecting maize 
for intercropping with cassava because cassava root yields were 
significantly lower when intercropped with tall, spreading, late 
maturing maize types such as TZSR-W-1 compared with tie 
shorter genotypes such as Pool 16 (Table 29 and Figure 21). 
Major reason fbr the lower cassava yie2lds was a reduction in the 

TABLE 29. amount of light reaching cassava through the maize. 
Yields of intercropped 
cassava and maize with 
differentplant 
"architecture." 

I'N Returns/ha
 

Maize 
 Cassava Maize Riturns fromi 
variety Characteristics (t/ha)* Total cassava (%) 
TZPB 	 Late maturing (> .120 days) 

Spreading leaves 
Tall (271 cm) 13.4 3.6 3810 53 
LAI** (5.1) 8WAP# , 

POOL, 16 	 Early maturing (190 days) 
Spreading leaves 
intermediate height (195 cm) 21.2 2.6 4480 71 
LAI (3.4) 8 WAP 

KEWESOKE*** 	 Late maturing (110 days)
 
Erect upper leaves
 
Moderately tall (223 cm) 29.1 2.1 5415 
 81 
LAI, (3.7) 8 WAP 

TZSR-W-I 	 Late maturing (120 days) 
Spreading leaves 
Tall (280 cm)8 WAP 17.2 3.1 4130 62 

POPULATION 49 	 Early maturing (100 days) 
Spreading leaves 
Very short (175 cm) 27.3 2.7 5445 75 

* LAI (3.5.).8 WAP 

LSD (5%) 4.8 1.2 

* Three season arerage. 
*L.II= 	 after planting: Maize population 40,000/ha. (assara =Leafarea indev; u I1".IP= I!eeks 	 = rariet' Tins 30572 ,,t

10,000//a. Prices: .'lton = 	 V'500. \"aia(A) =Caisai a root at ./,; .tMaize grain at 1. 1.30 USS at officialexrhangerate.
 
* **Based on one season data onl.
 

97 



FIGURE 21. 
Cassava yield (left) 
intercropped with two 
maize varieties (Pool 16 
and TZSR-W-1) and 
maize yields (right) 
interc;-opped with 
cassava; experiment over 
afour-year period at 
HITA. 

Because the shorter maize types now available usually yield 
less than tall, highly vegetative types, one of the challenges faced 
by plant breeders is to produce short, high yi( iding maize types 
with erect upper leaves fbr intercrop))ing with cass ,'a. Evidence 
tiat such vaneties can )e grown at higher intercrop pol)tiations 
is given in Tal)e 30 where grain yield of Pool 16 increased up to 
60,000/ha po)ula10(1. 

The long maturity gap between maize and cassava (three to 
four months fbr maize and more than 12 months for casswa) 
could have enabled cassava to overcome iany depression in 
growth clue to maize, but this is not the case because ofa drastic 
reduction in vield ofetiolated, lodged cassava stands. 

Because cassava contributed such a large proportion of cash 
returns firom the cassava/maize mixture, maize genotypes which 
result in reduced cassava root yield may not be attractive to 
farmers. 

Cassava yield Maize yieldintercropped with maize t/ha"I intercropped with crssava (kg/ha)
25 5000 

20 4r00 

15 3000 

10 

5 1000 

0 0 
0 1 2 3 0 1 2 3 4 

Years 
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Organicmatterfor soil 
maintenanceis generated 
in a cassava/Imaize 
intercropsystem. 

-laizt. Cassa;1va l(ial Naize 
II:ulation slov,'r h(I'%Vis& (itN' giain 

x I'i s wveight (t/ha) 

TZSR-\V-I 
Inhurclruv 30 -. ' 2.! 7.G .I 

1.I(8.8 10.2 2.!8 
Sole 30 6.I 6.1 3.) 

60 7.8 7.1 3.:3 

Pool 16 
Intercrop 30 3.7 2.5 6.2 2.3 

510 5.1 2.5 7.6 2.7 
TABLE 30. 
Average weight (t/ha/yr) 

Sohr 30 
60 

1..1 
5.9 

.1. 
5.9 

2.! 
2.9 

oforganicresidue 
producedby inter-

I, 'D 0 95 
. 

0.8 
9.5 

.1 
7.5 

(.A 

croppedcassavaand 
maize. 
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Clearing the experimen
tal sitein theforest in 
southern Nigeria. 

Effects of Deforestation and Landuse on 
Soil, Micro-climate, and Productivity:
First Phase of a Long-Term Study 

cginnin il ravh 981, part o)f 

,'.oullh(.isl ()f* Brt~lill (Cityv, Nigcrniat wa's clearetd So all 
c'Xp ri-'l'i( zl ll l p roj '.t c o(u l b e( Sta r'tedcw ith O wt ii nl o)I" 

• 

l l)t)l 	 it 7.I-h tari lr. t 

o)ltailling,, i l)('tt' u r:;tIallil g o t l (- r'alllif'cati()t ofI 1thc 

h'lia c il b itl l ' ci lliatt , alnd vc("ttati<)n ill alltmndisturlbcd forrt~t cco'(hogy ill thc, ht111111 trop)ics. 

,iig ilI dsi(,"lSIR )l) )oth 1(.1. t 1iS t )(.ttl ( 1 1 Ix t l l.1d1 (11,gnituild , andt t1"THi~sill itlt(icr ti+)tls ofi Soil, hydrlohgy, mIlcl*0
C'i tlincl. n bil~ ic" 0'-fii'()Vitlicnts by clim-cstationl, Clifl,c]nct' t 
landIlusc, S\,st(.tIl,, an litt,.1-ic'tlttnt.,tl pl~ cticcts. Spv(cilically it is 

11 	 Sti'n-ngthcninhg a lbasic' ,cic'm~ilic' body(h of knoi(c,( that 

(Cil)h1'sth(e .Itioiil is(. of la and \xx,llt(it1 ll-t 1s. 
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" Developing guidelines for the management of land resources 
for economically viable and sustained productivity. 

* 	Creating awareness of' the food production potentials and 
limitations of the humid tropics. 

• 	Providing training opportunities for scientists in the tropics. 

Existing vegetation is high forest with a tree density (exceeding 
15 cm in girth at 1 in) varying from 1,300 to 2,100 per hectare. 
The height of tall trees ranges from 37 m to 46 m. Mean annual 
rainfhll of this fbrest area is abOut 2,400 mm with a range of 1,800 
to 2,900 mm. Forest canopy eflectivcly intercepts solar radiation 
and rainfall. On an average, rainfall through the canopy is 
estimated to be about 12(%) less than in open land. Radiation 
reaching the forest floor is only a firaction of that in the cleared 
area. 

As a result of' these diflirenccs in radiation, both soil and air 
temperatures and relative humidity are drastically difl'rent 
under high forest than in cleared land (Figure 22). The air 
temperature at I in height and the soil tenperature at 5 cim depth 
are always lower by 3 to 6" C: under forest than in the open. The 
relative humidity in the ch'arcd land is decreased more than 
under forest. Accordingly, the evaporation rate under forest 
canopy is only 25(, o fthat in the cleared land (Figure 22). 

Productivity and alterations in soil, microclimate, and 
hydrology are being evaluated for the fllowing landuse sy'stcms: 
forested control ; traditional ftrming syste'ms; improved fbrestry; 
oil palm plantation; plantain; grazed pastures: food crops alone 
and food crops in association with woody perennials. 

The principal collaborator "n this long-term project is the 
United Nations Unive'rsit'. The experimental fbrest land was 
provided by' the Okomu Oil Palm Company Limited. 
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FIGURE 22. Temperature (OC)
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Soiland airtemperatures 32
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the dry season. 28.2±2. 

24 
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Relative humidity(%1 
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Experimental site at ilore 
village, Nigeria with 
seven field plots 
surrounded by farmers' 
traditionally managed 
land. 

Evaluating Conservation-Effective 
Cropping Systems for an African 
Savanna Soil 

oils in tiCehiiimid aiil(sulihlumild regions of'\Vest Africa are 

structural I unstable, pronec to crusting, stISCC)til)l to 
accclera ted c(osioI, and oftlow t'ertilitv. Some oils with so

callhd iron pals lt shallow depth co er an estimated 243 million 
hectaries ohf'th West Afi'ca landsca pe,and whe'n put to intelnsivc 
landIuse a;1u sdCro ilTIrSilth (ICgrld,latiOn. 

To ev'ate the e'li,'cts of' cropping systelms and soil surfhIce 
managlmlet oil water ruoll roslion, and ailterations ill soil 
pro)ertie.S aid to alssess c.rop productioi ruder traditiOnalI and 
intenrsive, lnidu.se, scienitists selecte'd a site at Il o about. villate 
20 km northwest of' I [[A's main campus. 'I'he, exPI'rinieit, 
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started in 1983, consists of seven plots where the scientists are 
conparing the effects ofa traditional farming system with that of 
maize-cowpea rotation under no-till, conventional plowing, and 
bare fallow. The soil (on a slope of 4 to 5" ') is a Psammentic 
Ustorthent, sandy isolIypertherlic, and siliceous with plinthitc 
(iron pan) at depths varying friom 20 to 100 cm. 

Soil bulk density of' the 0 to 5 cn layer increased with time. 
after initiating cullivation (Figure 23). Iron pan is formed by
hardening of' plinthite upon clefrestation and exposure bY 
cultivation in the huimid regions, but it isalrcady ti)'med in a 
savanna ecology due to freqnent fires and low vegetation cover. 
Two years after starting the study, the bulk density in thewas 
decreasing order of bare fallow, plowed, no-till, and traditional 
treatment, rcspectiv'ly. Treatmen ts involving plowing were 
characterized by the d(velopnIt of a thin crust that inhibited 

FIGURE 23. the infiltration raft', increased surfIace r1tot1 and speeded upsoil
Left, changein soil bulk erosion.Water infiltration rate was the maximum unclder naturaldensity with time for vegetation, followed by under cultivated plots in the order of'four soil management
 
systems; right, traditional, no-till, phewcd, and barc illo\ treatnts,
 
cumulative infiltration respectiv'ly (Figure 23). 
rate two years after 
imposing soil treatments Data in Table 31 show drastic diflfirences in runoff and soil on a savanna soil. (Ilore, erosion among ti treatments investigated. The traditional 
Nigeria.) 

Bulk density (g/cm3 ) Cumulative infiltrition (mm) 

3000 

1.5 
1.4 2000 

1.3
 

1000 
1.2 

1.I 

0 1/2 1 0 30 60 90 120 150 
Years after clearing Time(min) 
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Seq uence of three 
predominant soils of the 
region: Left, gravel layer 
at top but no iron pan 
below ; center, no gravel 
layer at top but iron pan 
at about 30 cm depth; 
right, ironpan at 10cm 
depth. If erosion removes 
the top soil,produivity 
is lost forever. 

TABLE 31. 
Effects of soil and crop 
management onz water 
runoffand soilerosion at 
llore, Nigeria (1983-84). 

tr ,t t 'nt il 1983, w h ich \ as n ali a 'id,,' tir'l vby a i r'i c r. 

ii('ltd((l Inliz'v-as growit on otirlls. Soil t'rosion wal. more 
st'\'tr oi Ibis plot Iihil li'o it flat-sc'ded nitizc-cowp'la rotltion 
g l' wl ith n)-till or ilt' l o w d s stc m. I i 198 1 , ho \ ' cr, 

tralitiot al \st'llls collsist'( I of lili/'-Ctass\il oil ridgets 
tclte across tlte slope that rcducc(l watcr ri'l1oll'altI soil crosioll. 

Tw Ieast soil crosioni was obs'(cd (m no-till plots. Compared 

with ilt( lio-till S\.ti'll r t loll Soil crosiol, i'CSl)t
tivclyh. wre 3.3 and 2.5 tinwts greatlr in tile tradiiitial svsti'i., 

No-till 2.3 0.6 7.2 
Plowed il 10.1t 151.9 
in. Filuw 33.9 21.6 3:27.1 
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21.5 and 16.8 times greater in the plowed treatment, and 45.4 
and 436 times greater in the bare tiillow plot. 

Because the depth of soil and occurrence of iron pan were 
highly variable along thc slope, crop growth can be interpreted
only by comparing the yields in corresponding su-l)plots (Table 
32). In 1983, the first season maize yields were higher in the 
plowed than in the no-till treatment. In the second season, when 
the no-till was mulched with the maize residue, the cowpea yields
did not differ significantly between the treatments. Similar yield 
trends werv observed in 1984. 

This experimental program was estal)lishcd in collaboration 
with the University of' Munich, West Germany Mid partially 
funded by the German Agency fbr Technical Cooperation 
(GTZ). 

UpsIope Mdslop.. Downslope 
-Treatment h/ha)

TABLE 32. Tt/ha) 
Crop yields on three Tradition
different slopes at llore, Maize 0.8 1.0 0.2Nigeria (1983). Maize Yams G.5 5.1 .3.4
yields downslope are low No-till
because of the shallow Maize 3.0 2.9 2.2depth of iron pan. Cowpeas 0.5 0.40.5 

,Plowed 
Maize 4.0 3.8 3.3
Cowpeas 0.5 0.4 0.4 
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Above, experimental 
set-up s fiowingfield 
plots at 'hesite with 
tensiomnetersand water 
runoff collection system; 
right, water runoffand 
sedimen collection 
syste,,, Including storage 
tank, divisor tank, 1S
flume,and waterstage
recorder. 

Severity of sheet and rill 
erosion on bareplowed 
land. 
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Collaborative grain 
legume research between 
ITA and IRRifor 
Southeast Asia is 
underway with the 
posting ofan JITA 
scientist in the 
Philippines. 

Research and Training Activi "es Move 
Closer to Recipients 

U cer a new master plan, I ITA has sepp)d up cfrorts 

to conduct more research and training outside its 
headquarters at lMadan, Nigeria. 

A new substa tion iil the Repuiblic of Benin was opened in 1984 
on a 50-hectare site contrib)utcd by that nation, and scicntists and 
support stall" wcre assigned there and in sc\'ral othr Africa n 
areas to join already"active or iewl" created regional or national 
teams to help spee(d up food prodUCt iolland agricultural 
development (Figures 2-4 and 25). The principal thrnst of this 
new direction involves on-lar'm adaptive 1esearch and traiing. 

Although I ITA is concerned primarilv with humid and 
suhNmid Afi'ica, it has a worldwidc allllida,te fi research oil 
farming sy'stems and on cowleaS, .amns, and sweet pota toes. As 
part of this broader responsibility, the Institute has posted two 
grain hegu me sciCntists in Brazil at ].MBRI APA to work in Latin 
America and in the Philippines at IRRI to x\ork in Southeast 
Asia. 

OASM$ AM 
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AFRICA S.E. ASIA L.AMERICA 
Nameroon 
000V P ines 

Sierra 

Liberia enin Frming Systemsve ent
 Shmno*.a 0 RIce Programw
SRwand Grain Legume
Boirkina Faso 0 mprovement Prog.*VV~ Tanzania V Maize Program

ieria oU Root &Tuber
va0 Zimbabwe Improvement Prog.

Zaire vv e a Training 

FIGURES24 & 23. 
Above, locationsof l, TA 
scientistsand their 
programconnectionsin 
Africa, Southeast Asia, 
and Latin America; 
below, an artist'ssketch 
of the new IITA 
substation headquarters 
building under 
constructionin the 
Republic ofBenin. 
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