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PREFACE:
 

This report highlights results of resident research in the second phase
 

of the IITA/SAFGRAD Project from 1.985 to 1987. During this period, the 
project underwent important. philosophical and structural re-orientation. 
Following .favourable mid-t rm and end-of -project evaluations the IITA
 
component was extended into 
a second phasu of 5 years beqinndng in September, 

1986. During Phase I1, Network activities will receive major empJasis while 
resident research will be terminated after lIB n)nths. Th~e primary thrust 
of SAFGRAD II will Le to increase the efficiency and effectiveness of 
National Agricultural Research Systens (NARS) by developing the capacity and 

initiative or national scientists to direct cowpea and maize collaborative 

research networks which IITA accepted tc establish, initially in West and 

Central Africa. 
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1. INThODUC UTON 

The Semi-Arid Ford Grain Research and Development (SAFGRAD) Project was 

launched in 1977 by th, ScinLic, Technical and Research Commission of the 

Organizatior of African VnnL. (OAUiNSi't2 and the US Agency for International 

]kMvcloptm.nt (WSAID). 1l w rn oct , f Wn rfc_:red to as OAU/S'I RC Joint Project 

3L, serv, .s tral W0 2t6 Af rian cmuntrie,. lt: is organ i zed by the OAU/STRC 

(:oord -r. a i in Of i I 1cn L, h eack-d the IntVernat:ionalr ,.(.',Ol by SAFGRAD 

Coord-zrn., . The *1 oa, ct utimaue object ive is to improve the production of 

maizo , sorqlNf, Nllhn' and :olxx-a. '11i intecrnational Institute of Tropical 

Agriculute (JIIA i(:(!ptid tesyxnsibi.ity ior undertaking oriented, reqionally 

research and tcainini ivi;. io- for maize ard cowpea, Our goal has been to 

d('.velop tiiyc prcP.m-te 'labKi cTxa varieties, in addition to determining the 

cultura] practi:,n, for in too and cowTpea pioduction, that are compatible with 

smaal tar m........tsm-sal in too nes--ari[d tropics (SA). 

Thin Ler[nrt iamnmaris-;es the ProjecLt's resident research activities, high

l iqn;Lirng resul t. obtaincd tctween 1985, when the Phas. I final draft report 

was prepared, and 1987, the cropping season of which was the last for the 

['tejcct '5: rc'rs-dent research. Readers seeki.n more detailed information are kindly 

referred to the .t.iTA/SAPGRAD Final Report (Phase I) as well as the Project's 

Annual 1pe-r ts pub] ishl.d] ini Fglish and French since 1979. 

2. STMAF'N 

The Ii'TA!SAL'KGRAD Project became fully operational by June, 1979, with the 

arrival el -u, USAID-funrded scientists in Ouagjadougou. These included a maize 

breeder, a adiz(, adono.nn V, cowpea agronomist (soil fertility specialist), 

and an ,nt<om]lr!asl . Uner a separate bilateral agreement between the Government 

of Burkina Fcaso _and IDPtC o,, Canad, an 11TA crwpea breeder had been based in 

Ouagadougou sinc 1977 to deve lop the National Cowpea Improvement Program. In 

addition to his national pr(oram respoansibil.ities, the cowpea breeder provided 

technical supp rt to HSAID/SAIGRAD scientists. The IDRC/IXTA Cowpea Breeding 

Prx]iam assumci] a fully regiuial orientation, wit:hin the IITA/SAFGRAD Project, 

in 1983. Thus, ro the start, the five TITA scientists have worked as two 

teams: (a) a maize team, consisting of a breeder, an agronomist and an entomolo

gist (25); and (b) a cowpia team, Also consisting of a breeder, an agronomist, 

and an entomolcgist. (75%). Recently 1ITA was asked to assume responsibility for 

http:adono.nn
http:kMvcloptm.nt
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the soil and water management research previously contracted to ICRISAT/SAFGRAD-

Consequently, in April, 1985, a sixth IITA/SAFGRAD scientist was added to the 

team which now comprises the following: 

Name and designation of Staff Superting agenc, 

Dr. V.D. Aggarwa] , Coe-.,pa Breeder (IDNC) 

Dr. N. Muleba, Cowvqea Alironomist (If AID) 

Dr . A.0. Diallo, Mal so Breeder (USAID) 

Dr. N.S. Rodriquez, Maize Agronomist (USAID) 

D . N.R. llulualie, Soil & Water Management Agronomist (USAI'D) 

Dr. J.P. Suh, Entomologist and Project Leader (USAID) 

All. the IITA/ AFGAD cientists are based at the Kamboinse NationPal 

Agriculture Research Station (INERA) situated 14 km north of Oualadournou. 

A high degree ot continuity arong senior IITA/SAFGRAD staff has contributed 

greatly to attainment of the Pro )ect's goals. 

The IITA/SAFGRAD Project: employ., in both its USAID and IDRC f lnded coinpO

nents the following local, perwai-cnt support staff: 

].Assistant Administrator, . Accountant, 1 Cashier, I Storekerper,
 

]. Office Clerk, I Technician (B.Sc.), 15 observers, 1 Mechanic and
 

2 assistants, 4 secretaries, 4 drivers, 2 tractor operators, lB labcurers,
 

and 4 watchmen. -che casual labour foi-ce was highly variable, reaching
 

a total of about 300 labourers in a]l research statiors at the peak of the
 

rainy season.
 

The Project has greatly bt.nefited from close cooperation with i hu U.S. 

Peace Corps. A total oi 10 volunteers have worked for the IITA/SAFGiRAD Project, 

either as research assistant.,, or as assistants in the manigernent o- Lhe research 

farm. 

3. OVEIRALL O5JE7C'IVE.S AND STRATEGY 

The major objectives of the IITA/SAFGRAD Project have been: 

a) To assist and strengthen national maize and cowpTea programs in the 

African semi-arid tropics.
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b) To develop improved maize and cowpea varieties and agronomic manage
ment practices capable 
of giving higher and more stable economic yields in
 
semi-arid environments.
 

c) To organize and promote systematic regional testing of available genetic 
materials and technolojies in the SAT. 

d) To assist in the training and manpower development of African nationals 

at all levels.
 

The strategies adopted for achieving these objectives include: 

a) Resident research, i.e. research conducted directly by IITA/SAFGRAD 
staff at different locations in Burkina Faso.
 

b) Regional research conducted by IITA/SAFGRAD staff, in collaboration
 
with national programu scientists in the 
 26 member countries of SAFGRAD. 

c) Support and assistance to national programs through: consulting visits,
 
technical advice, encouragement and motivation, organization of annual maize
 
and cowpea workshops, and organization of ar.ual maize and cowpea monitoring
 

tours.
 

d) Training of national program scientists in Burkina Faso and at IITA
 
headquarters at Ibadan, Nigeria.
 

Mid-term and end-of-project evaluations of the SAFGRAD (Phase I) Project
 
as a whole, and in particular, the IITA component, concluded that implemen
tation has produced numerous positive results consistent with and contributing 
to, the achievement of project goals. 
 The end-of-project evaluation team
 
recommended extending the project into a second phase for five years. The major 
preoccupation for SAFGRAD II will be to increase the efficiency and effectiveness 
of aricultural research by veloping the capacity and initiative of national
 
scientists to assume increasing decision making roles in cowpea -andmaize
 

collaborative research networks.
 

Tfhe International Institute of 'hopical Agriculture (IITA) accepted the 
implementation responsibility for establishing the cowpea and maize collaborative 
research network.s, initially in West and Central Africa. 
Under this arangement
 

1IT accepted to: 
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a) Continue the resident research undertaken during Phaso I dur i rfirst 18 months, beq1inning September, 19L36.
 

b) Assume leidership 
in creating the collaborative 
cowpea and maize rt ".seach nlwos Iby apI)intin(), coordinators for each nel .,ik. iiMa, I -,,m

emnetworksus, however ensure that national progri n renarcneo's lv -increasinjleadersh~iprole 
In 

i etwloik Plamnnisuch that mionitor: in and coordothe National Agri n-!t u!tiural Re'earch Systerl 
 ( il in Iifr, ,<umnfull leadershi]p over networking, with IITA only a - iq . 

c) Assist in the establishment of a Steorinn(A(visv)
network), who 7 major res 

, 1:,cit-rc(jor each
nsibility wil tocoordina iand direction providc Ieadershi'for the network bysettin9 u, asfor annual mcat iq_toring tours moniand workshops as well 23 a].it sear e 
 nparticipating memeL-r couritrie... 

4. PHYSICAL ENVIRONMEW1f': SOILS AND CLIMATE
 

The semi-arid tropic*-, (SAT) 
 of West Africa can be separatedmajor ezologies: into threethe Sahel, the Sudan, and the Norther.n Guinoa savann s, allof which are characterazed by a monomodal rainfall distribution. T'e1hor
is 
to the terminolbypes 

ample vd-iability among different authors as 

meters used to and define these ecologies. For our purposes the lollowin limits 
have been defined. 

Savanna Annual rainfall. (mm) Length of rainy season (months) 
Sahel 


300-600 

2-3Sudan 

600-900 

3-4
Northern Guinea 
 900-1200 

4-5 

One major characteristics of the West African SAT is the variability inthe amount and distributicon of the annual rainfall. 
scheme Thus, Ihjis cla:',i-ication,should not be interpreted too rigidly. All three ecolrepresented in Burkina Faso. 

gical ;mr.?as a-,
Research sites selected in these ecolo:,ves have 
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permitted IITA/SAFGRAD to conduct regionally oriented resident research with 

potential applicability to much of the West African SAT.
 

T'he main resident research sites selected, and the area cropped by IITAi
 

SAFGRAD are outlined below. The reader is also referred to the map (Fig.l) 

for the location of these research sites. 

a) Northern Guinea Savanna:
 

(i) Farako-Ba Research Station (INERA), located 12 kw. SW of Bobo-

Dioulasso; weakly ferrallitic soils (Eutrustox, Haplustalfs, Ustorthents, and
 

Palenstalfs); mean annual rainfall, 1100 mm; 
area, 17 hectares.
 

(ii) Vallee du Kou Sub-Station (INURA), located 20 km NE of Bobo-

Dioulasso; ferruginous, tropical soils and hydromorphic soils "peu humifi6s" 

(Ustorthents and Troppaquepts); mean annual rainfall, 1100 mm; area, 1 hecture; 

irrigation facilities are available. 

b) Sudan Savanna: 

(i) Kamboinse Research Station (INERA), located 14 km NE of Ouagadougou; 

ferruginous, tropical, hydromorphic and some farrallitic soils (Palenstalfs, 

Plinthustalts and ustochrepts); mean annual rainfall, 800 mm; area, 30 hect . 

(ii) Saria Research Station (IERA), located about 90 km West of 

Ouagadougou; ferruginous, tropical, hydrGmorphic and ferrallitic soils 

(Haplustalfs, Plinthustalfs, Ustochrepts, and Eutrustox); area, 3.5 hectares. 

(iii) Loumbila (Ministry of Agriculture), located 15 km North of
 

Ouagadouqou; mostly ferruginous, tropical soils (Hapludalfs, Plinthustalfs, 

Ustorthents and Haplustalfs); mean annual rainfall, 800 mm:limited irrigation 

facilities are available; area 3 hectares. 

(iv) Gampela (ISP), located about 20 km East of Ouagadougou; mostly 

ferruginous, tropical soils; mean annual rainfall, 700 mm; area, 6 hectares. 
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C, Sahel Savanna: 

(i) 	 Saouga, Go :om-Corom (Ministry of Agriculture), located about 300 km 
North 	of Ouagadougou; mean annual rainfall, 400 mm.
 

iii) Pobe (Ministry of Agriculture), located about 200 km 
 North 	of
 
Ouagadougou; mostly ferruginous, tropical soils (Haplargids and Caniorthids); 
mcan 	 annual rainfall, 450 mm; area, 7 hectares.
 

In addition to the above sites, some verificative research and demons
tration trials are conducted in farmer.' fields.
 

Cowpea research is conducted in the three major ecologies, but maize work 
has been confined to the sudan and 	northern Guinea savannas. 

5. 	 PHYSICAL FACILITIES DEVE[)OP,.ENI'
 

Although toe Project 
oparates at the eight sites given in the 	previous 
section, only at Kamboinse and Loumbila have there 	been major deve.,opmeWds 
of physical research facilities by IITA/SAFGRAD.
 

5.1 	Kairboinse
 

The four USAID-fundedi 
 scientists were 	accommodated in the office of the 
IDRC 	 cowpea Breeder until a building with six offices was built 	by the SAFGCWP 
Project in the second half of 1979. 
 By 1980, the Project had also built:
 

(i) 	 A small cold-room for short term seed storage. 

(ii) 	Two work sheds and three working rooms for 	seed handling, trial prepara
tion, and harvest processing.
 

(iii) 	A screenhouse for cowpea breeding and entomology work.
 

(iv) 	An entomology laboratory with the financial support of IDRC (National
 
Cowpea Program and Grain Storage Projects). 

An existing building was renovated and enlarged to provide office space
 
for 	technical support staff, trainees and Peace Corps volunteers. 
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A total of 17 hectares (seven in 1979 and 10 in 1980) were clear,-:d and 
developed by the Projc-.'t. With the assistance of the fanii office at TITA
 
headquarters, roads, drainage ways, and 
 contour terraces were laid out on the 
land assigned to the Project 

A SC,7o1d ceSCO, hOuS 	 wa built in 19M.. 'IPhe agronomy lahor-aory was
 
firishcd in 3962, arl;ouah 
water supply inst.a]]atjons were not complete4: until 
1963. 

&ssential farm machinery (including two tractors) was bought in 1980. To 
date, no storage fac]ilities have been constructed at Kamboinse by IITA/SAFGRAD.
'il.e Project has, howeve-, Ix'en using storage space belonging to Burkina National 
Program (INERA and Ministry of Agriculture). 

5.2 	Lomunbila
 

Given very lii-ted irrigation facilities 
at Kainboinse, the host Government 
agreed to give the Project t-n hectares o. irrigated land at Loumbila, where 	 the 
Project carried out n-st of its dry season work. Two more hectare- of land were 
made available vo the f rojo by the ORI) at Loombila. It has not x'en possible,
however, to propf]r I> in ate moto thazn three to four hectares in i ny one year,
 
due to a l if-11i .I of' water.
ted p'l 


7-I,1A/SAV:CGW,I buiot a fence, a farm store, a work rooma, 
 and a sl-ed in
 
addition to improving the .irrigation channel and roads duri'rj 1980-81.
 
Unf ortunately, and in spite of. 
 these su'bstantial investinents in irrigation

facilities by the Project, 
 tne inisi:y of Rural IDevelcipnent decided to take 
back most of the land at Ioumbila oM the Project in 1984. Since then, most 
of our off-season breeding activities, have been shifted to the Vallee du Kou 
sub-station(a].-iut 400 	 km south-west of Oaaqadougou). 

5.3 Other Sites
 

As a result o, land limitations at Kamboinse, 
 the Project cropped up to 
eight hectares at the 	Saria research station in 1979 and 1980. To facilitate 
operations there, the Project renovated an old house to serve as P. field 
laboratory as well as a store. With the develop-ent of facilities at Loumbila 
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in 1980-81, activities at Saria were reduced suhstaitially; the house was also
 
returned to the national program. 

6. RESIDEDTV RESEARCH IN BIURKINA PASO 

6. .	 MAIZE BREEDINGC 

6.1.1. ub)ectIvyes
 

Drouaht stress is one 
 of the major factors affecting the stability of maizeyields in the Sudan Savanna zone of Africa. Breeding for drought resistance
and 	drought: escape, (herefore, became major components of the 	maize genetic
improvement projr:m fiom 	 1984. For the northern Guinea savanna zone, early

and intetixn.xiate maturing, 
 streak resistant varieties are required. 

In other words, through resident research, regional and international
cooperation, the 	SAFGRADiIITA Maize Breeding Program aims 	at developing and/oridentifying four different types of varieties, namely: (1) early, droughtresistant varieties, in collaboraLion with the maize agronomist; (2) 
extra
early varieties (for 	drought escape) which mature in less than 82 days afterplanting, (3) early varieties (82-95 days to maturity); and (4) intermediate
 
(96-110 days to maLurity), streak 
resistant varieties.
 

In addition, identification 
of good materials, for 	relay cropping withc(Awpei in collatbor--tion with 	 the cowpea agronomist, was another, but less
 
importa,)t, objective of 
 the 	pragra,. 

6.1.2. 	 Reseairch Results
 

These results 
cover the p -ricd, 1984-1987. Thbe 	 results of previous were
reported in the LITA/SAFGRAD Final Report, Phase I.
 

a) Breceding for 
drought resI.stance
 

Agronomic research 
work 	done since 1979 	has shown a very marked responseof maize to tied ridges on the ferni.ginous, tropical soils common in the Sudansavanna. By growing sets of vaieties, using both 	simple and tied 	ridges, theirperformance under two 	 drought: stress conditions can 	be evaluated. Given the lack 
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Of irrigation facilities, tied and simple ridges were used to simulate two
levels of stress conditions in both population improvement and varietal 
evaluation trials.
 

b) Porulati.or ,r t 

In 19H?, 6P,;IMarl.., whr Ie ,nIt, tropic-IWars idontfl p( )1 dovelopef_ by CIMMYT),j as , i Wont o W oug.ht s;t r S:- comparedi1983, a r-cu r -
tu other materials.i:t s o j ptP t 1 Tn 

.w undert;ikn to i mprovethl1' 

and sc, n \ \'I o' 
 nw::! ]
t -vr ,:i 

.- on have )"en n-7hieved w-- , ve; or-IJ. 
 New diought re..;.istant versionsof this; ;x<oj (pn 1 1h.M Q -w 16 IpD CA, with mxTerate re.istance to maizeslreak virun, w,.p oevic
x ".
 

A trondr- w ti;q 't:t , ''cqi to cycleprog~rss was ohse+:edi . o ,I,-wt. A ;.an of 7,%
(tc]. under more drouqhtcompar-_-, stre:s Cory]j tonsto irn orf Y,'.. :< urn < conditions and a mean of 4.7' underless stress c.nril , . 

At six ] a ocins I on" S'i"r dU momn-r countries, .ol 16pool 36 PR (Y an! SAPITA-2 bV 8.7; an, 
lR C2 outyielded

7.7%, respective.1,hhgher Poo. 16 DR C2!in yielded.. 1; . o:q , ul 14I,"
t:noavh 

,n] un( t,he docreasitng levels of- -.. rb;- de.,-gnn/-. as.mr,., mci:- nd less stress condi tione,respectively. 

J';xperimenr 
-
 vart e:i0.1:o d'.e] opx, 'I 1.0 full sib familes did not perform ber ter than t-hki:.Tf×L.Xc 1 cycle;. 

C) Varieat e' juat, ori 

From .19.184 vo 
A 
 , n: l.ho 
and improved, from C M"m'T 

70 early maize materials, including local
IITA nod national programs of SA"CRAD member countrieswere evaluate, UIcder two stre(ss l'tx'e,, at ,,ah-Iji5se (Burk a Faso) .cases, highly s'gtn.-1cicant Tn some 
i,.i x stres;s
var level interaction:: were ob:ained.
 

Five rnatori.aln (Temp 4x Trv.;icd] No. 2, SAFITA-1O4, Capinopojspool 16, and 8245,IS) 1.c1-7orr:c:j Lc-i-
 than others underwhereas four varieties drought. stress conditions,(lcal (-;i'hoinse, Composite 13D, Kito, and Synthetic C) 

http:Porulati.or
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were found to be susceptible to drought. 

Among the five materials resistant to drought, three (Temp. x Trop. 42,
 
SAFITA-104, and Capinopolis 8245) have sub-tropical genetic backgrounds. 
 It
 
seenms 
 that sources of droxight resistance should be sought in temperate and
 
sub-tropical germp]asm.
 

6.1.3. Breedini _for eoyha-early (drought escap_e) varieties 

During the 1984 dry season, early and extra-early germplasm collected from 
Colotbia, CIMMYT, India and Burkina Faso were grown for observation and seed 
increase. Out o[ 80 materials collected, 48 were selected and evaluated. 

Across locations, two varieties, Bursanga tollo or Kamandaogo tollo (local 
yellow variety) and GUA 314 (wnite Colombian variety) flowered, on the average, 
at 42-43 days after planting (7 days earlier than the local check) with mean 
yields of 2.4 and 2.5 t/ha, respectively. Because of the narrow genetic base
 
of these varieties, bad looking grain type 
 and colour, and susceptibility to
 
lodging, it was dcided 
to cross them with other existing good, early white and 
yellow improved variet ies,, to develop composites combining extra-earliness and 
other useful agronomic characters. 

DuringA the dry season oi 1985-1986, 40 early white varieties were crossed
 
with GUA 314 and advanced to F2 while 58 early yellow varieties were crossed
 
with Kamandaogo tollo and advanced 
to F2 , during 1986 growing season. The best
 
F 2 
 white and yellow crosses were evaluated in two trials at Kamboinse. Sixteen
 
crosses reached the black layer stage at 72-78 days after planting, with an
 
average yield of 3.5 t/ha.
 

The best 10 crosses were included in Regional Uniform Extra-Early Variety
 
Trial (RLVT-3) for testing in SAFGRAD member countries. In six countries, two
 
yellow crosses (DMRI-SR-y x JFS x Tollo and Pool 29 x K. Tollo) flowered at
 
42-43 days after planting and yielded 2.1 t/ha. 
Also two white crosses (Pool
 
27 x GLUA 314 and TZESR-W x GUA 314) 
flowered at 44-45 days after planting and
 
yielded 2.1 - 2.2 t/ha. 

During the dry season of 1986-1987 (October-December), the yellow crosses
 
were back-.crossed to the earliest yellow recurrent parent (Kanandaogo Tollo)
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while the white crosses were back-crossed to the earliest white recurrent
 

parent (GUA 314). During the same growing season (February to May, 1987),
 

the best yellow and white bach-crosses were recombined and the following 

canposites were developed and to:-ted in the 1987 rainy season at three 

locations in Burkina Faso: 

TZEE-Y (Tropical ', a :'.xta-early Yellow), TZEEW-l (Tropical Zea 

Extra-early whiLe One), '71" -2 (Tropical ?oa Extra-early white Two), and 

TZEIV-3 (Tropical Zea Extra-early wh~irt Three). These composites matured in 

75-80 days after planting with 3 t/ha grain yield potential. 

6.1.4. Breedinq fo-r eai. 11 matur:ity 

In 1984, the need to.) develop new early yellow flint population using 

local and improved germplasm was felt. Therefore 36 improved varieties of 

various origins (CJIMY'l, IITA, national programs of SAFGRAD member countries) 

were crossed with Jaune Flint de Saria (JFS), a local improved variety well 

adapted in the Sudan savanna of Burkina Faso, in order to combine yield, 

earliness, resistance to dck inq, and resistance to foliav diseases. In the 

1985 dry sea.son, these crosses were advanced to F2 and then tested in the rainy 

season at three locations. The best yellow crosses plus local Raytiri ( a good 

local variety) were diallel crossed to make a new populationTZEF-Y (Tropical
 

Zea, Early Flint, Yellow). TZEF-Y was included in Regional Variety Trial
 

(RIUVT'-l) in 1987 and was also tested at two locations in Burkina Faso (Karloinse
 

and Farako-B&). At Kamlboinse, TZF.F-Y (with 44 days to 50% silking) yielded
 

3.5 t/ha which compared favourably with 2.8 t/ha produced by JFS, the local 

check. At Farako-BM, TZEF-Y and the Local check yielded 3.8 and 2.7 t/ha, 

respectively, the yields.bevin! significantly different from one another. In 

five countries, TZEF-Y averivjed 2.9 t/ha, with 45 days to 50% silking. 

In collaboration with I]TA and CIMMYT, three early varieties were developed 

at Kamboinse: Kamboinse (1) 84 TZ!ESR-W, Kamboinse (1) 8433, and Kamboinse 8546. 

Two varieties developed e,)rlier were tested in 1907 regional trials 

(RUVT-l); they averaged 3.0 and 2.8 t/ha, respectively in five SAFGRAD member 

countries. Two other early materials (Capinopolis 8245 and Sids 8245) were 

identified and tested; both of them showed good performance in SAFGRAD member 
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countries. Two local 	varieties (Local Koudougou and Local Raytiri) performed 
very well in the Sudan savanna of Burkina Faso. These results are in agree
ment 	with those obtained by the SAFGRAD/IITA maize agronomist. 
 However, these
 
varieties are susceptible to foliar diseases.
 

in collaboration with 	the national program of Burkina Faso, TZESR-W, and 
EV84 30 SR were found to be .dapced in the ORD of loudougou where these two
 
materials are 
being 	considered for formal release.
 

The new population, TZET-Y, with 
a broad genetic base, population 45
 
(from CIMM PT), TZESR-W, and xx.l 16 DR can be 
 recommended for the SuJan savanna 
where maize diseases are not very important.
 

Local Koudougou and local Raytiri are 
very well adapted in this environ
ment and should be given a high priority by breeders of Burkina Faso 
National
 
Program.
 

6.1.5. 	Breedinla for intermediate or late maturity
 

These varieties are 
intended for the northern Guinea savanna zone 	 where 
maize 	streak virus is the major constraint to maize production. 
In collabora-
tion with CIMMYT and IITA/Ibadan, three varieties (Ilon.a 8032, Across 8149,

and 	 EV 8322 SR) were identified in and have1984 been tested in Regional Uniform 
Intermediate Variety Trial (RUVT-2) (see onsection Regional Program). Our
 
1984 data were in agreement with those 
obtained by the national program of

Burkina Faso in iespect of EV 8322 SR, which, 
 after 	further, detailed evaluation 
by the national program, has ncennow released in Burkina Faso under the name
 
"SR-22".
 

n 1985, two other vaieties, namely Ikenne 81 TZSR-Y-1 and EV 8428 SR BC4, 
were 	 identified as good yellow germplasm for the northern Guinea savanna. Also,
in collaboration with 	 IiTA/Ibadan, varietiestwo (Farako-Ba 65TZSR-Y-l and 
Farako-BA 85TZER-W-l) were developed. An expe.rimental, intermediate yellow
variety (boumbila (i) 84TZLtr-Y) was also developed and tested. 
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6.1.6. Evaluation of materials for relay cropping with cowpea
 

In 1985, two experimernts, namely EVT-ESR (including early, streak resis
tant 	varieties) and RUV'r--i (including varieties in SAFGRAD Regional Trials) 
were conductcJ at Farako--Ba, in collaboration with 	the Cowpea Agronomist, to 
determine the effect of maize cultivars on relay-cropped cowpea and 	 to identify
maize cultivars that exerl the leasti depressing effect on the 	yield of cowpeas.
EV8,13i SR was identifi.ed as a high yielding early yellow variety which only
sliahtly depresses the yield of relay croppzd cowpeas. 

6.2. 	MAIZE AGRONOMY
 

6.2.1. 	Objectives
 

a) To assess the relative importance of the different 
soil, 	climatic,
and 	management factors affecting mai -e prodaction in tne northern Guinea and
 
Sudan savanna zones.
 

b) To 	 establish suitable management practices for the production of maize 
under low and high manngement conditions. 

c) To 	 participate in the formulation and 	 execution of a maize 	improvement 
program, designed for the growing conditions in the semi-arid tropics (SAT),

with 	particular emphasis on increasing the tolerance of maize to drought. 

6.2.2. 	 Re:.earch results
 

qhe research findings presented in IITA/SAFGRAD 
 Final Report Phase I were
 
for the most part furthor confirmed in 
 trials conducted from 1985 to 1987. 
Consequently, only some 	 additional results, as well as any necessary clarifi
cations of those earlier filings, are presented in this report.
 

a) C-.r-motyix x 
fertility level interactions.
 

The p.xerformance 
 of 12 local and improved varieties was evaluated for 	three 
years 	under low 	 and high levels of nitrogen and phosphorus. Results showed 
that local varieties are not necessarily better adapted to low P and/or low N 
_-onditions 
than 	improved1 varieties. 
 For 	example, several improved IITA/SAFGRAD

varieties and 	 the hybrid, IRAT-178, performed better than 	 the local varieties 

http:identifi.ed
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wnder low P, and to a lesser extent, tunder low N conditions. There were
 
significant interactions between varieties and N level and between varieties
 
and P level, j.e., the relative performance of varieties was affected by the N 
and/or P fertility levels. 
The variety, SAFITA-2, showed a consistently good

performance under low P, whereas SAFITA-2, and TZE-4 were among the best per
formers under low N.
 

b) Maize-cotton intercropping in the Sudan savanna. 

A maize-col-ton intercropping system was developed and tested for six
 
years with gcood results in 
 the Sudan savanna. It involved simultaneous early

planting 
 (June 15-25) of an early, non-leafy maize variety (82 days to maturity)
and a cotton variety adapted to the zone. Each crop was planted at about
 
42,000 plants/ha, at two plants/hill,in alternating 
hills along the row. Absolute 
maize and co:ton yields wore each shoni to be a function mainly of rainfall 
pattern and amount, date of planting, and soil fertility levels. Relative yields
(in relation to monocroppinig), however, were usually arounid 75% for each crop,
resulting in a L.E.R. ot about 1.5. The association often gave yields of 2 t/ha
of maize and 1.5 I/ha of cotton. The inclusion of cotton, a cash crop, in the
 
system appears 
 to b? a means of intensifying the use of fertilizer, an almost
 
essential requirement for increasing maize 
 productivity. The use of tied ridges 
was apparently a pre-requiste for the success of the association under the pre
dominant Sudan savanna so:iIs. An additional advantage of the association is the 
possibility of using the cotton stilks as wood for cooking purposes. 

c) Maize-cowpea rohation and relay--cropping systems.
 

Maize yields were consistently lower under continuous maize crop than
 
when maize followed cowpea crop in a rotation. The increase in yield of maize 
gr-own in such a rotation with cow[pea was as high as 1200 kg/ha. 

Relay-cruopping of cowper;s and maize did nato significantly reduce yields
of maize in the rkLiv. lowev ', the yield ot* monocropped maize in the year 
iinmediateiy alter t-tL of the maize-cowpea relay crop was either depressed or
unaffected. Therefoi-e, the production of cowpea as a relay crop with maize
 

not result in rin.:rease
did in yield of the succeeding monocrop of maize; this 
cotrasts with significant increases in yield of maize monocrop grown 



-- if, 

immediately after a monocrop of cowpea.
 

d) Surface management systems.
 

When compare,-d witw tradi i i(l,!flat cultivation aild p].anting,eat thing up by hant., or with the 
tied

donkey rid-]e--tic.r, increased yields of monocroptyxd sorghum and ma.,ze, as well as the prcductivity of a maize/cotton association. Likewi.--, diliing small ditches Lwtwe?n rows Increased yields ofcropied maize and mono.orIhum "hese ditche:; can be dug either with a haud-hoe orwith the oval whetL ot d'donkoyarpi oxen tractionl implement develop- byICRISAT's Socio-econom1cs c
tram in Burkina Faso. The main advantageditches ItstIIt 
of such 

ihey :11,0 Separ-at:ed by hardl ground whereas newl.y madeconsist of lo'se .oil] 
tied ridges

n 
 h u-,are nmore easily destroyed when there is
water overflow in the lit1.ows or-when large amounts of runoff water entersfarm from theth, outside. 
AlthoLu'ih ti.'d ridqes could hold more rain water thanditches, they do not theallow ruinff water from outside the plot to enter the basinswhile ditches, by cont'as-t, c[Low k itry of run-off was-r into the farm or plot. 

e) Residual lti.li--1 effects. 

There seems 
Lo Ibea carry-owor effect of tillage, but only in the absence
 
of tied-ridges. Scu.L tillage by hand-hoe, oxen and tractor gave an averageyield increase of 39X, in the second year, over zero-tillaqe.
 

f) Residual effects and 
 duration of tied-ridges.
 

There was 
 no maize yield advantage, in most cases, of pre-plantingcultivation handwith coinplete tied-ridge renovation over direct planting on oldtied ridges in plots where there had not been systematic removal of crop 
residues.
 

Nevertheless, d.trect plantingI on old tied ridges, without previous tillage,can result in depce.-scd maize grewnh if, during the first weeks of the crop,weather and soil conditions are suci that there is excess moisture in the uppersoil layer. Such a nr(xative eifect is more pronounced under very low fertilityconditions, or when sub-surface termite activity results in severe damage 
to maize roots.
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In an average year, the basin capacity-about 50%by rainfall under 

of tied ridges is redubced byKamboinse station conditions.on old tied ridges would need 
Farmers plantingfar lers labour

existing for raising and maintainingtied ridges than is required the 
to make new ones. Our results haveshown that even without any maintenance at all, old tied ridges in the year
immediately after that in which they were

yields by about 1 
first established increased maizet/ha compared to those of maize grown under the conventional
flat cultivation and planting. 

g) Effect of maize crop residues
 

The application of 4 or more t/ha of maize residue dry matter always gave

large yield increases due, at least in part, to improved water infiltration.
Such yield increases were present even unde. tied ridges, indicating that maize
residues, not only improve water infiltration, but are beneficial in other
respects, such as e.g., reducing evaporation and lowering soil temperatures. 

h) Residual Furadan effects. 

Significant maize yield increaes of around 0.5 t/ha were obtained in the 
second year after the application of Furadan 5 G az the rate of 1.5 kg a.i./ha,although there was no residual Furadan effect on cowpea yields. 

i) Residual N fertilizer effects.
 

Sorghum, maize, and cotton responded differently to residual N fertilizer.
There were significant residual N fertilizer effects on sorghum and cotton

yields. 
Thus, appropriate 
crop rotations are a tool for more efficient recovery
of applied fertilizer N.
 

j) Residual P fertilizer effects.
 

Consistent residual P effects on maize yields were measured every year from
1980, when the initial and the only P application (69 kg P205 /ha) was supplied,to 1987 when the study was terminated. 
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k) Soil cultivation (scarification)
 

Oi crust-forming, dense soils, breaking the soil crust, even in the
 
absence of weeds, improved water infiltration and soil aeration. 
Maize yield

increases were very small, however, if the cultivations were shallow (1-2 cm);

higher yields were obtained with deeper cultivations, 4-6 cm. 
These cultiva
tions should be performed when the soil is not dry, e.g. after a 15-20 rm rain,

and should inflict minimal damage to the root system. However, inter-row 
ditches and tied ridges are much morKe effective than cultivations in increasing
 
yields in such soils.
 

1) Plants per hill. 

Experiments in the Sudan savanna showed that in some, but not necessarily
all, years having four plants per hill resulted in lower maize yields than one
 
to two plants per hill (at the same plant density/ha).
 

6.2.3. Improvement of the animal-traction ridge-tiers
 

(in collaboration with the Farm Manager)
 

Major limitations of the ridge-tiers initially developed by the tied
ridging with animal power (TRAP) sub-project were the relatively large weight

of the ridge-tiers 
and the need for proper adjustments of the cable and latch
 
mechanisms.
 

Several modifications have been introduced in respect of: blade thick
ness and size; nature and size of the frame; a stabilizer to facilitate lifting
of the implements; and a new tripping mechanism (for the donkey ridge-tier).

The latest donkey ridge-tier has 3 mm 
 thick blades, which are 10 cm wide at 
the outer edge, wideni ng to 39 
cm at the axel. 
 The blade height was increased
 
to 20 cm. 
Total weight of the ridge tier with the old latch system is 8.5 kg

compared to 8.0 kg with the new tripping system. ironTube rather than angled 
was used for the frame. 

In the case of the ox ridge-tier, blade widths at the axel and the outer

edge were reduced from 55 to 46 cm and from 20 to 12 cm, respectively. The 
total tier, width was reduced from 65 to 55 cm. The original blade height
(20 cm) was maintained. Total weight of the ox model is 14 kg. 
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Production costs are not yet available but. they should be below those
 
of the earlier models. It should be noted 
 that the new ridge-tiers have not 
bean widely tested and their 	limitations are unknown. It is thought, however, 
that being lighter, they should be more 	 efficient and easier to operate than 
the 	original versions.
 

6.3. 	MAIZE ENlOMOLJXSY
 

6.3.1. Objectives 

a) To 	explore the potential for use of host plant resistance in the
 
suppression of 
the 	major insect pests of the crop (termites and Cicadulina
 
spp., maize streak virus vector).
 

b) To identify and evaluate insecticides for 	maize insect pest suppression, 
taking into consideration safety and cost of available materials.
 

c) To develop and test integrated insect pest management (1PM) systems,
 
for increased and sustained 
grain 	yield, which are affordable, compatible with 
local 	farming practices, and environmentally safe.
 

6.3.2. Research results
 

6.3.2.1. 	Maize resistance to termites
 

Preliminary trials were conducted at 
Kamboinse and Farako-Ba to assess
 
performance of early (82-95 days maturity) ad intermediate (96-110 days
 
maturity) maize varieties for resistance to termites.
 

Kamboinse trials. Twelve local and improved early varieties were evaluated 
in 1985 and 1986 at Kamboinse (Sudan savanna) at two planting dates, two 	weeks 
apart, under natural field infestation; the results are summarised as follows: 

i) Incidence of early root lodging (at 60-70 days after planting), caused 
primarily by wind and. to a lesser extent, by termites was low and similar among
varieties. However, considerably higher lodging due largely to termite root 
damage, occurred at or close 	to harvest, the incidence being significantly lower 
in Perennial x Normal (F4), T"YESR-W and TZE-4 than in SAFITA-104, Local Koudougou, 
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and Population 31 SR Early. The incidence of lodging was also significantly
 

lowei in later than earlier planted maize. 

(ii) Incidence of termite infestation of roots and stems of standing maize 

crop was modest and similar amono varieties. tMarkoi va' ietal difference emerged 

in respect of injury on stems, cobs and irain of lod-Iged maize in 1935 (higher 

damage occurred in Population 31 SI' Early, Populatlon 30;E Early, SAFITA-2, 

SAFITA-104 than in Perennial "xNormal (V4), TYESR-4I, TZESR-Y); in 1986, varietal. 

differences were observed only in respect of damagje on st.ems, the varieties 

sustaining greater and lesser dTagme being the same as those recorded in 1985. 

It should be noted that above results showed only that termite feeding 

activty intensified w-ith plant senescence, hence observed damage (.odging 

,,cidence and injury to roots, stems, cobs and grain) was invariably higher in 

earlier than later maturing cultivars; early varieties are thus, not necessarily 

more susceptible to termite infestation than later mazturing ones. 

(ilL) Grain yields were sal isfactoty, lbxt some varieties (Kondougou, 

Raytiri, and HFS) yielded signifirantly hiqher than otoers. Yields were similar 

between planting dates. Iboeve, highly sinnific-nt variety x planting date 

interactions underlincd the ad. intage of ea rliness as a drought escape mechanism; 

thus, eai ]er mturing v.-ieties succes:-u]]v produco'J a crop in contrast to 

later ma' uring varieties which Lu:cumi.xidrought stross.to 

(iv) Insecticide appLication (FurnTdan 5G at 2.5 kg a.t./ha) significantly 

decreased lodging and termilte damage (on roots, stems, cobs and grains) resulting 

in marked grain yield increase (14 and 35 oer cent, respectively, in 1985 and 

1986). Insecticide use also markod]y reduced incidence of streak, armyworm 

(Mythimnia sp.) and le idoptorrua ba)rers. 

Farako-Ba trials. Twelve intermediate (96-110+ days ma' irity) varieties 

were planted at Farako-Ba (northern Guinea savanna) on two planting dates to
 

observe their performance unde: field termite infestation. The following
 

results were obtained:
 

(i) Incidence of early root lodging was moderate, with marked differences 

among varieties. Incidence oi lodging was significantly higher in Tuxpeno DR, 

EV 8435 SR, EV 8449 SR, and TZSR-Y than in Kanboinse 83 (2) TZUT (W), Across 83 

TZUT (W), IRAT 178, Massayomba, or SAFITA-102. 

http:Lu:cumi.xi
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(ii) Termite damage on roots of standing maize crop was mild but there
were significant varietal differences (infestations were higher in TZSR-Y,
EV 8449 SR, and Tuxpeno DR than in Across 83 TZUT (W), Kanmnoinse 83 
(2) TZUT (W),
IRAT 178, or Poza Rica 7882). 
 Damage on stem of standing crop, as well as thaton stem, cob and grain of lcgyed maize was negligible.
 

(iii) Grain yields were moderate (2.5 to 3.5 t/ha), yields being considerably
lower for Tuxpeno DR, ATK 82 ZR, and Poza Rica 7882 than for Across 83 TZUT (W),Massayomba, Kamboinse 83 (2) TZUT (W), 
znd EV 8449 SR.

both Yields were similar forplanting dates, but variety x ulanting date interactions were signficant. 

(iv) Insecticide use (Nuradan 5G at 3 kg a.i./ha) reduced lodging,termite incidence and on roots and stems of standing maize crops. However, yieldincrease due to insectide protection was negligible (8.5%).
 

6.3.2.2. Insecticidal control of maize insect pests. 

The efficacy of systematic insecticides for maize insect pest suppression
was assessed. Two granular (5G) systemic compounds, carbofuran (FuradanR) 
and fonofos (DyfonateR
 
planting, and at 30 and 60 days -jfterplanting (DAP) to control termites and
 

) were applied at three doses (0,1, and 2 kg a.i./ha) at
 
other insect pests in two ea-ly maize varieties: Jaune Flint de Saria (JFS)
and SAFITA-b04, 
at Gampela. ]he following results were obtained.
 

() Stand establishment improved significantly with increase in insecticide dose (scores of 3.5, 4.5 and 4.1 at 0,], 
and 2 kg a.i./ha respectively, on a
scale of 1 to 5, where I = poor, 3 = moderate, 5 = good stand establishment).
Differences between varieties and between insecticides were negligible.
Insecticide dose also caused considerable reduction in root lodging at harvest,
although the differences were statistically insignificant.
 

(ii) Incidence of termite damage on stems of standing crop was signficantly
higher in SAFITA-104 (7 per cent) than in Jaune Flint de Saria (3 per cent),
and markedly reduced by insecticide dose (8,6, and 1 per cent at 0,1, and
2 kg a.i./ha). However, armyworm and lepidopterous borer infestations, termite 
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damage on roots of standing crop, as well as damage on roots, stems, cobs,
 
and grains of lodged maize were low and similar between 
 varieties and 
insecticides, regardless of dose.
 

(iii) Grain yields wer-! moderate and comparable between varieties (JFS: 3.5 
t/ha; SAFITA-104: 3.6 t/ta) and insecticides (carbofuran: 3.5 t/ha; fonofos: 
3.6 t/ha), with marked differences between insecticide doses (3,4, and 3.5 t/ha
 
respectively at 0, 1 and 2 kg a.i./ha).
 

6.3.2.3. Evaluation of three chemical insecticide compounds as seed treatments 
for improved stand establishment as well as reduced insect pest incidence in
 
maize.
 

Cabosulfan (MarshalR ) at 1,2, and 3 kg/100 kg seed, carbofuran (Furadan R 

and fonofos (DyfonateR ) both at 1 kg a.i./ha were applied at planting on
 
four local and improved earlymaize varieties; Jaune 
Flint de Saria (JFS), 
SAFITA-104, SAFITA-2, and TZESR-W, at Kainboinse; 
each treatment was supple
mented by a single application of carbofuran (0, or 0.5 kg a.i./ha) at 30 to 
35 DAP. The results were as follows:
 

(i) Plant establishment was good and was clearly improved by insecticide
 
protection in varieties.
all Incidence of root lodging was significantl,, lower 
early in the season than towards harvest; it was also consistently lowest in 
TZESR-W compared to the other varieties. 

(ii) Grain yields were low (400 to 1200 kg/ha), presumably because of
 
severe drought stress, as well as soil and nutrient problems, during the
 
season. Nevertheless,significant varietal differences emerged: TZESR-W 
produced the highest yield (1.2 t/ha), followed by Jaune Flint de Saria (JFS)
and SAFITA-104 (1.0 t/ha) while SAFITA-2 yielded least (0.4 t/ha). 
 These
 
preliminary data indicate that insecticide protection of maize conferred little
 
advantage in terms of reduced pest incidence increasedand grain yield. To 
what extent this might have been influenced by drought, soil and nutrient
 
problems, needs to be verified. 
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6.4 COWPEA BREEDING 

6.4.1. Introduction
 

The cowpea breeding program continued to be funded by the International
 
Development Research Centrr 
 (IDRC) of Canada until the end of Resident Research 
activities in the IITA/SAFCAD P.oject.
 

6.4.2. Objectives 

The major objectives remained the same as in previous years, but the
 
work focussed on resistance to drought and Striga and on combining these traits 
with resistance to important insect pests and diseases in cowpea varieties with 
desirable seed quality, high and stable yields. 

6.4.3. Research results 

6.4.3.1. Drought resistance
 

In addition to varieties identified earlier, and reported in the Final 
Report, Phase I, several new ones were developed and tested in Burkina Faso 
and other places in the region. The most promising ones included 
KVx 257-K21-3, KVx 268-KO3-3, KVx 250-K27-18, KVx 60-P04-1, KVx 61-1, KVx 65-114,
 
and KVx 61-74, the last three beirm also resistant to Stri a, particularly in 
Mali and Burkina Faso. Three other varieties, tested only in Burkina Faso and
 
found to be promising, were: K'1x 249-P37-1N, KVx 396-4, and IT83S-796. 

Also several new crosses were initiated in 1986 to incorporate resistance
 
to bacterial blight and pod brown blotch in preferred seed types. KVx 257-K21-3 
and KVx 250-K27-18 were used as donor parents. F2 of these crosses were 
screened at Kamboinse and Pobe and single plant selections were made, based on 
adaptability, good podding, desirable seed type, and resistance to diseases. 

A study was also carried out in 1986 to determine the plant characters 
that are useful in selecting varieties adapted to dry areas. The varieties 
which produced high dry matter, particularly when conditions were drier, seemed 
to produce better grain yields, suggesting that vigorous plant growth, together 
with inherent ability to recover once drought stress is over, is a useful 
character. In addition, the number of pods per plant was positively and 
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significantly correlated with yield, indicating the importance of relatively
late roaturing varieties. Early maturity, which was generally associated with
less vigorous plant growth, did not seem to be a desirable trait. 

6.4.3.2. Striga resistance 

The problem of triga_ the importance of Stia resistant varieties, andthe progress made in breeding for resistance to sjia were discussed in theearlier report. Ibis work was continued in 1986 and 1987, the major objectives
being to complete on-going work and to confirm results of previous work. The 
results were as follows: 

a) Varieties resistant to more than one strain of Striqa 

In an effort to idEntify varieties that are resistant to more than oneStriga strain, Dr. Parker and Ms. Poliniaszekin a collaborative study in
England, tested several cowpea varieties for resistance to different strains
of Striga. Their data revealed that IT02D-849 (which was earlier identified
 
as being resistant to Sja 
 in Burkina Faso), and B 301 
(which they obtained

from Botswana where it was found to be resistant to Alectra vogelli, another
 
cowpea parasite) were resistant to 
Striga strains from Mali, Burkina Faso, andNiger. However, in one experiment, IT82D-849 was found to be slightly suscep
tible to the Burkina strain, a finding that needs confirmation, while B 301
maintained its resistance to all strains. B 301 was also found to be resistant 
to Striga at Kamboinse in the 1987 dry season.
 

To test the resistance of IT82D-849 and B 301 to other 
 a strains in
Africa, they were included in the 1987 Regional Cowpea Striga Trial sent to

several countries in the region where Striga is a problem. 
 ( B 301 is a small
smooth seeded variety of about 70 days to maturity, while IT82D-849 matures inabout 65 days and has smooth, cream coloured, medium sized grains). Results
obtained from Burkina Faso showed both varieties to be resistant. Preliminary
observations made in Mali, Niger and Nigeria also indicated that the two
 
varieties were free of any Stria
 -
infestation.
 

Because of its spreading growth habit, considered as a desirable character
in dry areas, B 301 has already been crossed with other promising varieties 



- 25 

adapted in the region, while awaiting confirmation of the resistance of the 
two varieties in other countries. The varieties crossed with B 301 included: 
SUVITA-2, TN88-63, TVx 3236, and some of the newly developed Striga resistant
 
varieties, namely KVx 61-74, k'Vx 65-114 and KVx 30-166-3G. plants of theseF2 crosses were planted in the 1987 dry season and selections made. Approximately
25 plants inF3 each cross were selected and their seeds have been sent to the 
Weed Research Division, Long Ashton Research Station, Bristol, Eagland, to 
screen for resistance to the different strains of Stra. 

b) Other sources of resistance to Striga.
 

To identify new sources of resistance to Striga, a large number of germ
plasm lines from IITA which showed high levels of resistance were identified,
but when their pedigree was checked, they were found to have originated from
 
SUVITA-2. 
 In contrast, a tew lines, e.o. IT8lD-994 and IT82D-849, which did
 
not originate from SUVITA-2 also showed good levels of resistance; when their
 
origin was verified, both of them had VITA-3 (TVu 1190) as a connon parent,

suggesting that it is probably resistant to Striga. 
 However, when VITA-3 was

screened for Striga resistance at Kamboinse, it was found to be susceptible.

So, although the source of resistance in IT6lD-994 and IT82D-849 is not known
 
at the moment, the two varieties appear to represent new sources of resistance
 
to Striga; IT82D-849 is particularly interesting because it appears to be resis
tant to more than one strain of Striga. 

c) Inheritance of resistance to Striga.
 

Studies conducted using 58-57 in 1986 and B 301 in 1,987 showed that 
resistance in them, like that in SUVITA-2, is controlled by a single dominant
 
gene. 
This conclusion, however, is applicable only to the Striga strain that
 
occurs in Burkina Faso.
 

d) Studies of yield loss due to Striga.
 

Six cowpea varieties of various plant types and maturities were each 
planted in a Striga-infested or Str a-free plot at Kamboinse. Five of them 
are susceptible while the remaining variety, SUVITA-2, is resistant to Striga.
Of the susceptible varieties, two are early maturing and have an erect to semi
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erect plant growth while two are of medium maturity and have spreading plant 
habit; the fifth is a local, late, photosensitive variety with crawling growth
habit. Results obtained showed an average yield reduction of 30%. The resis
tant variety (SUVITA-2), which was completely resistant, suffered no yield loss, 
whereas yields in the susceptible varieties were significantly reduced (by up 
to 26-56%), irrespective of their maturity period or plant type. The local
 
variety suffered the highest yield loss, 
 probably because it stayed longer in 
the field in the vegetative pnase. Among the yield components studied, none 
seemed to be solely responsible for the yield loss, but the number of pods per 
plant was the most affected. 

e) Development of resistant varieties
 

Use of resistant variuties is the most convenient, and perhaps, the 
simplest way to control Striga. 
Since resistance is controlled by a single
 
dominant gene, it should 
be easy to manipulate. Considerable progress was made 
in combining this resistance with other desirable Lraits in cowpea, such as high
 
yield, wide adaptation, resistance to diseases (bacterial blight and pod brown
 
blotch), 
resistnnce to insect pests (aphids and bruchids), 
and resistance to
 
drought. 
 inese materials were at different stages of development and testir
 
when the project was terminated. 
Some of the encouraging results are reported
 
here.
 

i) Combining Striga resist ce with high yield and wide adaptation. 

The materials studied here originated from crosses of SUVITA-2 with KN-I, 
TVu 2027, WVx 
3236, and several promising varieties received from IITA/Ibadan,
 
Nigeria, such as 
IT82D-716, IT82E-18, IT82D-652, IT82D-847, IT82D-889 and TVx 
4659-13C-lK. In the early generation materials (F2-F5 ), only plants that 
combined resistance to Striga with high levels of resistance to diseases
 
(bacterial blight and pod brown blotch), uniformity of seed, suitable plant 
type and maturity, and high yield were selected. Yield evaluation of the 
selected materials (from 1984 until the end of the project in 1987) was done 
in Burkina Faso and other countries where St4oa is a serious problem.
 

Results have been very encouraging. Varieties that combined good levels
 
of resistance to Striga with other desirable traits were identified, the most
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promising being KVx 61-74, KVx 65-114, KVx 61-1, KVx 61-2, KVx 68-31-3, and 
KVx 183-1. In trials in Burkina Faso and Mali, all of these varieties combined 
good levels of resistance to Striga with good seed quality, disease resistance, 
high yield, and good adaptation to Sudan and Sahel savanna areas of these 
countries. Except KVx 183-1, which originated from a cross of SUVITA-2 with 
IT82D-716, all of the above varieties originated from crosses of SUVITA-2 with 
TVx 3236. Also, in spite of susceptibility of SUVITA-2 to Striga in Nigeria,
 

Aome of the breeding lines derived from it have shown remarkable levels of 
resistance to the parasite in that country. For example, results received from 
the cowpea breeder of IAR, Samaru, showed that KVx 30-183-3G and KVx 61-2 were 
completely free in at Bakura, infested site infrom Striqa 1985 a heavily 

northern Nigeria. Two other lines, KVx 30-403-1G and KVx 100-8, also appeared
 
promising. The results from the 1985 regional trial 
at Maradi in Niger have 
also shown that SUVITA-2 was resistant while KVx 30-166-3G, and KVx 100-2 were 
less affected. At Kamboinse, the drought tolerant and dual purpose varieties
 

(KVx 30-305-3G, KVx 30-309-6G and KVx 30-470-3G) also showed good levels of
 

Striga resistance in 1986.
 

In addition, a total of 30 F5 and F6 single plant selections, combining
 
Striga and bruchid resistance, were evaluated for yield and other characters in
 
the 1986 crop season. They were found to be segregating for resistance to 
diseases and Striga. Again single plant selections were made, and 30 such plants, 
that combined resistance to Striga and diseases with good seed quality, were 
tested for b.auchid resistance. Out of these, five plants, originating from 
crosses of IT82D-716 with KVx 30-G467-5-OK (KVx 164) and with KVx 30-G246-2-5K 
(KVx 291), were found to have high levels of resistance to bruchids. They were 
multiplied in the 1987 dry season, and then evaluated for yield, resistance to 
Striga, and other characters in the rainy season. The results obtained showed 
KVx 291-47-224 and KVx 164-65-5 to be promising since they had combined resis
tance to Striga, bruchids, and the two main diseases (bacterial blight and pod 

brown blotch). 

ii) Combining Striga, aphid and bruchid resistance.
 

The materials evaluated in this category included selections made from 
crosses of promising aphid resistant varieties (KVx 145-27-4 and KVx 146-44-1)
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and varieties with combined resistance to bruchids and Striga (KVx 30-Gl72-1-6K 
ar KVx 30-G246-2-5K). One hundred and fifty five single plants from 18 F3
families were first screened for aphid resistance in the screenhouse and a
 
total of 22 plants combining good seed quality with 
aphid resistance were
 
selected and evaluated for Striga resistance in the field. Single plants 
were 
selected and were further evaluated in the dry season in a Striga infested plot;
they were also evaluated for bruchid resistance in the laboratory. Six plants
that combined resistance to aphids, bruch.ids and Striga were selected. They
 
were urther rrml!ipie- in 
 tba 1987 diry . jsnn, and then yield evaluated.
 
KVx 295-2-124-51 was most
the cutstanding variety; it produced the highest grain
yield (1489 kg/ha) and combined resistance to aphids, and Striga with acceptable
 
seed characteristics.
 

6.5 COWPEA AGRONOMY
 

6.5.1. Objectives
 

a) To determine factors limiting cowpea yield in the African semi-arid
tropics.
 

b) To determine the response of cowpeas to various management factors (time

of planting, plant density, soil fertility, land preparation, soil type, etc),
 
ovur the range of environments in the semi-arid zone.
 

c) To investigate maize-cowpea relay cropping systems.
 

d) To improve yields in intercropped sorghum and millet for Sahel and
 
Sudan savannas.
 

e) To study the characteristics of daylength sensitive cultivars and to
 
determine those agronomic practices best suited for their production.
 

f) To assist the cowpea breeding program in identifying cultivars with
 
low nutrient aid water requirements, and to assess fertility levels and crop
 
mixtures under which cultivar testing should take place.
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6.5.2. Research results 

6.5.2.1. Northern Guinea savann. 

a) Management of pure-stand cowpea 

Mid-July is the optimum planting date for cowpeas in the northern Guinea
 

savanna. It enables cowpeas to develop with very few disease problems,
 

facilitating pod maturity at the end of September or early October, under full 

sun-shine with a minimum of rainfall, both of which are crucial for good grain 

quality (less seed rot). By contrast, early planting (late June to early July) 

subjects cowpeas to several foliage, stem and pod diseases, a situation which 

can be exploited in screening cultivars for resistance to these diseases. 

The optimum plant population is 67,000 plants per hectare, which corres

ponds to an inter-row spacing of 75 cm and an intra-row spacing of 20 cm. Day

length sensitive cowpeas can tolerate this plant population but they still give 

good yields at 1/3 the density, provided that the rains do not terminate early 

(i.e., by mid-September). 

The daylength neutral cultivars best adapted to monocropping are KN-I, 

TVx 3236, and TVx 1999-OF. The best daylength sensitive cultivars are Kaya 

local and Kamboinse local rouge. 

The number of insecticide sprays needed for good insect control was 

reduced from seven to two or three. Two sprays (the first at 50% flower bud 

formation and the second at 50% pod formation) are crucial to obtain 0.5 to 2.0 

t/ha, depending on the amount of rainfall. An additional spray may be required, 

if attack by aphids occurs before fl'.;er bud formation. 

Zero-tillage with in situ mulch is as good as conventional tillage in 

ensuring high cowpea grain yield. In additic.n, it does not expose the soil to 

slashing rains, run-off and erosion, and direct sun-shine, all of which are 

harmfu2. to the soil. The seedbed preparation mncthcd (tied ridges) has no 

positive effect on cowpea grain yield in this environment, irrespective of the 

date tied ridging is effected. 

Daylength neutral cowpea responds positively to single or triple super

phosphate fertilizer (25-50 kg of P205 /ha). We have not obtained a yield res

ponse to the local, low solubility phosphate rock fertilizer (Burkina phosphate), 
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even at rates of 100-200 kg/ha of P.05. 
 Studies on residual effects of phosphatic fertilizer have shown that, when compared to Burkina phosphate, soluble
 sources have a 
strong residual effect. 
 In a cowpea-maize rotation, for example,
cowpeas fertilized with 100 kg P2C5 /ha of Burkina phosphate required the edditiorn
to maize, of 
 between 25 and 50 kg soluble P205/ha to obtain maize yields of 3
t/ha in the following year. In contrast, cowpeas which received 50 or 100 kg
 
P205 as a soluble source, requ3red the addition to maize, of onlyP205/ha, respectively, to produce equivalent grain yields. 

25 or 0 kg 

Liming at levels varyinxj from 500 to 1500 kg/ha of finely ground agricul
tural lime. had onno effect cowDea seed yield. 

Cowpea, whether or not fertilized with phosphatic fertilizers, is equal
to, or better than, the cover crop, Crotalaria retusa 
and is definitely better
than sorghum as the preceding crop to maize. 
It should, therefore, be considered
 
in rotation in pure-stand cropping with maize. 

b) Mixed cropping 

There were differences in competitive ability between cowpea cultivarsintercroprk d with sorghum, when both crops were planted simultaneously. Suchintercropping of the most suitable cowpea cultivars with the sorghum cultivar,Framida, produced a sorghum yield of 2.4-2.9 t/ha and a cowpea yield of 0.500.7 t/ha. Cowpea grain quality was poor, however, due to pod maturation during
late August and early September when rainfall was high.
 

There were also differonres in competitive abiliLy betweenintercropped jc/bear culltvarswith sorghum, when both crops were planted simultaneously. Seed
yield of sorghum cultivar Framida varied from 1.5 to 2.5 t/ha while that ofsoybean cultivars varied fromn 0.5 to 0.9 t/ha. Unlike cowpea, soybean grainyield was of very good quality because of the longer growth cycle of soybean
as compared to that of cowpea. Thus, soybean planted 
 in mid-June, ripens in
late September or early October under good sun-shine. When soybean is plantedtwo weeks after sorghum, there was little or no increase in sorghum grain yield;
in contrast, there was a dramatic reducticn of soybean yield by 50% or

compared to 
more 

yield of soybean planted simultaneously with sorghum. 
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Maize-cowpea relay cropping systems have been developed. 
Daylength
 
sensitive cowpeas should be planted under maize in mid-July, approximately
 
one month after the normal planting date for maize in the northern Guinea
 
savanna. 
At this planting date, cowpeas have no detrimental effect on maize
 
growth and yield. 
Early (90 days), less leafy, high yielding maize cultivars,
 
such as 
SAFITA-2, are better adapted to relay cropping than other cultivars.
 
The maize crop should be fertilized with 80-100 kg/ha N and 40-50 kg/ha P205
 
from soluble sources. 
Cowpeas may need 2-3 insecticide applications. Maize
 
yields from 3 to 4 t/ha and cowpea yields from 0.5 
to 1.5 t/ha were consis
tently obtained during the past five years. In terms of soil conservation and 
resource utilization efficiency, maize-cowpea relay cropping appears to be the 
best system of production for the northern Guinea savanna. 

c) Recommendations 

Recommendation of pure-stand cowipea cropping requires cautious appraisal. 
Since mid-July, the optimum date of planting, corresponds with the period of
 
protracted rai.nfall, 
 land preparation by conventional tillage could be affected 
by problems, such as possible delay of tillage by several days (because of
 
excessive wetness of the soil) or 
tilling the land during dry spells in late
 
June or early-July, thereby exposing tilled land to slashing rains, run-off
 
and erosion. Zero-tillage, with in situ mulch and appropriate weed control,
 
seems, therefore, to be the best recoemendation. It would, however, require
 
the provision of herbicides and credit facilities to farmers. 
In the absence
 
of this package, maize-cowpea relay cropping may be recommended to farmers; not
 
only does it produce high grain yields of both crops, it also constitutes good
 

soil conservation measures.
 

6-5.2.2. Su''- savanna. 

a) Management of pure-stand cowpea 

Date of planting, optimum plant population, protection against insect
 
pests, and appropriate phosphatic fertilizer levels (excluding the rock phos
phate, Burkina phospahte) follow the same management practices as those
 
previously discussed for the northern Guinea savanna. However, in the Sudan 
savanna, unlike in the Guinea savanna the less soluble Burkina phosphate, has
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a positive direct, as well as residual, effect on cowpea and the succeeding 

sorghum crop. This effect is, however, relatively smaller than that of
 

superphosphate, at the same levels.P2 05 

The cowpea cultivars be. t adapted in this agro-ecology are TVx 3236 and 

Kaokin local. Cultivar KVx 396-4 is very promising; ii combines heat and 

drought toler.ance with good disease and Striga resistances, high and stable 

yield, and good seed quality, it is likely that it will be released soon 

after further testing. 

Soil tillage, tied ricges, and in "itu mulch (from natural fallow or 

crop residues) reduce rain-water run-off and increase soil water infiltration.
 

As a result, there is a larger soil water reserve, reduced risk of drought 

stress and lower yield loss during protracted dry spells. In addition, 

because of its heat insulating capacity, mulch may reduce soil water evapora

tion. It also increases biological activity, such as burrowin-g by termites and 

earthworms, thereby improving soil porosity and water infiltration. The 

practice of mulching appears to be cr.cial to agricultural production in the
 

semi-arid tropics. It requires, however, the use of chemical herbicides.
 

Crc.-. residue removal for forage and other domestic uses has a detrimental 

effect on soil productivity because it adversely affects both physical and 

chemical properties of the soil.
 

Stri gesnerioides can cause total grain yield loss in heavily infested 

fields. This is particularly true for daylength sensitive cultivars sown 

earlier than mid--July. Thus Striqa is the main cause of severe grain yield
 

losses in early sown cowpea in the Sudan savanna just as dimeases (less of a 

problem in Sidan savanna) seve' ely reduce yields in early sown cowpea in the 

Northern Guiuea savanna. The use of resistant (e.g., SUVITA-2, and 58-57), or 

tolerant (TN88-63) cultivars i:srecommended in heavily infested fields. In 

moderately infested fields, the destruction of Strige before it flowers may 

reduce Striga infestation in Fibsequent years. 
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b) Mixed cropping. 

Resul.ts obtzined witi, 4ci ghuwl-cowpk.j intercroppLng
cropping 	 ,n] maize-c. ipea relayar'e 	 similar t; Ciloje ')bt;kine, in thce 	 northern C linea saw-nI.severe drought stress, howove. , 	

Under 
a total 	graini vield los, of both creps mayoccur in sorgh'1m-cowpea intcerc -opping, althoigh sole crc) cowpea may 	 produce 

sone 	grain yield.
 

Cowpca rir' 
 a-uLty can ;Ai.1r-tr,k o the 	detrirtjscwing cowCa 	 of grail yield, byjatcrl .ua tis resauLts in maxiriur ,:owpea gr .in yield 	ofonly 	 a1out 0.5 t/iia, m rr nYrield i.; only slightly i; creased.In wajze-cC .€pea rela/ croppilAJ Fy- ei,:s, a total cowpea grin yield loss 	mayoccur, if the month :i: .ortenle.r ii dry. 

PU 'C-sF'tandj c(.W xa -Aucron >D,-ed on zoro-tillage, .ith inanJ 	 situ mulchhl-rbic ;de application, is the best recoauiendation for 	farmers whohigh 	 desireandi 	 st rnLo Yie Jls Co-yyen' i il till-ac e with tiei 	ridges can alk.Iuu sevee 	 be used.;y.-;.cu Ij amo:s L-cur tf Au-jusc is dry and hotjn the croc 	 or if excessive rainss(asn rest0':j ',iaterloreang. Opening tied 	ridges can re(luce grainyield losses und.: water lc-tJrLd conritiorv.
 

C:.re L cowi.ea mi.xcd 
 cropping may be used but complete fa'lure of bothcrous or sc i.ere co"[I'. (i.1j 7iolj losses are expected during d 'y years. 

6.5.2.3. Soihel s.,vanna. 

a) Manage!c'-t of pure-stand ( )wpaas.
 

Resuilts 
 obt line6 in tne Sudar, savanna are 	also applicable .n the Saielava-rna. In the .;abel, however, r. )cowpea yield responseleen 	shown; to ti xd ridges hasi-e of wind-breakt-he 	 ind mulch becomes even more 	criticalconservation 	 for soiland 	 '. revention of s. .re grain yield losses durinc, dry years. 

.'.)e b:.3t adapted cultivars a:e SUVITA-2, TN88-63, 58-57 -, d Moucn(t.
KVx 396.-4 is also vry promising.
 

http:Resul.ts
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b) Mixed Cropping 

Millet-cowpea intercropping has no bright future in the Sahel because
it does not ensure t!he minimumi, but valuable, cowpea grain yield obtained fromsole crop cowpea during bad years. Complete loss of intercropped cowpea occurs 
even in moderately dry years. 
Indeed, farmers are already abandoning this

cropping system. They practise it, however, whenever the cropping season
 
appears to be rainy.
 

6.6. COWPEA ENTO,14OLOGy 

6.6.1. Objectives
 

The objective is to develop and test integrated pest management ULPM)

systems for cowpea insect pest control which are affordable, environmentally

safe, and compatible with small-scale farming practices in the semi-arid tropics,
 
using the following strategies:
 

a) Pest surveys and yield loss assessment. 

b) Host plant resistance studies, in collaboration with the breeder, to

develop resistant -'arieties for the major insect pests of cowpea.
 

c) Evaluation of chemical insecticides for insect pest suppression in
 cowpea taking into consideration the costs, and safety/selectivity of available
 
materials.
 

d) Cereal-.co pea intercropping studies, in collaboration with the
 
agronomist, to assess practical cultural control options.
 

e) Ev.ploring the potential role of parasites, predators, and pathogens

for insect pest suppression in peasant small holdings.
 

6.6.2. Research results
 

6.6.2.1. Insect pest surveys and yield loss assessment.
 

Surveillance was initiated to determine the relative abundance and
distribtion of three major cowpea pests (aphids, flower thrips and Maruca 

http:Cereal-.co
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pod borer) in the three agro-ccologies of Burkina Faso, in attempts to
 
establish the relation between yield loss and insect pest incidence. The
 
following results were obtained.
 

(i) Aphids: Yellow pan traps w,,re used to observe iphid phenology.
 
Flight activity followed a south 
 to norith plo-qression, 'ttarting in the
 
northern Guinea savanna in du- ,/Juxl, 
 and moving northward to the Sahel savanna 
by August/September, presumably with the aid of prevailing S-1 trade winds.
 
In the Sudan savanna, where population densities 
were heaviest, flights were 
sustained from July to Septembe-r/October. Higher population densities occurred 
in the Sahel than in the northern Guinea savanna. Preliminary yield loss
 
estimates of up to 33 per cent, obtaind at Kamboinse in 1986, were associated 
with the moderately high aphid incid, nce experienced during that season. 

(ii) Flower thrips: Inci,]nco was lower at Farako-B3 (northern Guinea
 
savanna) than at Kamboinse and Pobe (Sudan and Sahel 
 savannas, respectively);
 
but estimated yield reductions of 28,20 and 9 
per cent were obtained at Pobe,
 
Farako-Ba and Kamboinse 
 in 1986. Combined yield loss estimates for both thrips 
and aphids in 1985 were be.tween 89-93 per cent. 

(iii) Mjruca od borer: Infestations were low and varied greatly between
 
years and locations. In general, 
 larval densities increased irom north (Sahel) 
to south (northern Guinea savanna). However, yield reduction estimates, even
 
at the samne 
location, were highly variable, but were invariably highes' 
n the
 
Sudan savanna (Kamboinse). Despite considerably higher incidence in
 
northern Guinea savanna, yield decreases remained low, probably due to 
 -]uate
 
compensation inr<er the more favourable growing conditions in the south. 

6.6.2.2. Cowpea host plant resis!'ance 

Twenty three advanced accesrions developed by the Breeding Program in 
crosses incorporating apl-id and d.1ower thrips resistance (e.g., TVu 36 and 
TVx 3236, respectively) into locl materials, with desirable seed and agronomic 
characters (Local Gorom or rUVlT\-2 and KN-l or VITA-7), were first evaluated 
for aphid resistance in the screenhouse at the seedling and reproductive growth 
phases. Fifteen promising selections were later assessed in field trials at
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Kamboinse, Loumbila, Pobe and Farako-Ba under natural or artificial infestation 
(Kamboinse and Loumbila only) using the spreader row technique. 
Highlights
 
of the results are as follow3: 

(i) Under field conditions, nine accessions 
(KVx 146-27-6, KVx 146-44-1,
KVx 145-99-1, KVx 146-27-4, KVx 165-14-1, KVx 165-14-2, KVx 146-13-3, 	KVx

165-36-1, KVx 146-21-3) suffered consistently low apl'i.d infestations which
were not significantly affected by insecticide application to suppress aphids.
 

(ii) The above nine selections produced between 1.5 to 2.0 t/ha grain yield
under both rain-fed and irrigated conditions at Kamboinse. In contrast tosignificant yield increases in susceptible cultivars associated with insecticide suppression of aphids, grain production in the above varieties was similar,

regardless of whether or not insecticide sprays were applied.
 

6.6.2.3. Evaluation of chemical insecticides for insect 	pest suppression in
 
cowpea. 

Seven insecticides were assessed singly and in mixtures as foliar sprays

(two or three applications) for 
cowpea insect pests control. The results 
obtained are summarised as follows:
 

(i) 	 The pyrethroids deltamethrin (DecisR), cypermethrin (Cymbush ), andcyhalothrin (KarateR
 ) alone, but especially in mixtures with dimethoate (RogorR
 
Systoate , 
Thimul ), a systemic organophosphate, satisfactorily suppressedaphids and flower thrips, enhanced flower production and increased grain yield;the effective mixtures included: Karate + Dimethoate SD , Cymbush Super ED
 
and deltamethrin + dimethoate.
 

(ii) In general, three applications gave better insect pest control and
 
higher grain yield than two applications.
 

(iii) Pod and seed damage, primarily by Maruca pod borer, were significantly
reduced by chemical control, thereby assuring farmers of high quality produce 
and optimum return to investment.
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6.6.2.4. Cultural control of cowpea insect pests: Cereal-cowpea row-inter

cropping studies. 

Cowpeas were row-intercropped with millet, sorghum, and maize at Pobe,
 
Kamboinse and Farako-Ba,respe-.tively, 
to determine the effectiveness C'f low
 
to medium input technologies (resistant varieties, rmlinirral pesticide protection, 
modified inter-row planting, r'tc.) in improving chronic, low productivity of 
traditional mixed cropping systems. 
Between two and five rows of cowpea were
 
alternated with two or three rows of cereal, to facilitate insecticide appli
cation on cowpeas. 
Three cowpea varieties, namely TVx 3236 (moderately thrips
 
resistant), KN-l, and Local Goro:n or SUV1TA-2 (both susceptible to flower 
thrips) were used in the trial. 
 There were three insecticide treatments: no 
protection (no spray); minimum protection (2 sprays of deltamethrin + dimethoate 
mixture - 12.5 + 400 g a.i./ha applied at 30-35 and 45-55 days after planting -
DAP); and full protection (four applications of the same mixture applied at 
20, 30, 45 and 60 DAP). The following results were obtained: 

i) Two insecticide sprays were as effective as four in suppressing aphids
 
and flower thrips, as well as in enhancing flower and seed production.
 

(ii) Flower thrips incidence was invariably significantly lower in TVx 
3236 than in KN-l and Local Gorom (SUVITA-2). Conversely, flower production
 
was markedly lower in Local Gorom (SUVITA-2) and KN-l than in TVx 3236.
 

(iii) Effect of intercropping on 
aphid and thrips infestations, as well
 
as on flower production, was negligible. However, siqnificant interaction
 
between insecticide application and intercropping improved flower production
 

in pure and intercropped cowpea.
 

(iv) Grain yield was considerably reduced in intercropped cowpea compared 
to the pure crop. Grain production was significantly higher in TVx 3236 than 
in KN-l and Local Gorom (SUVITA-2). Interactions of intercropping x insecti
cide protection x cowpea variety were invariably significant and explained 
increased grain yields, in all systems, due to pest protection; this was more 
applicable in the moderately thrips resistant (TVx 3236) variety than in 
susceptible (KN-l, Local Gorom) varieties. 
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Cereal grain yield was modest (under 2 t/ha), presumably because of
 

droughty growing conditions, and were often lower in mixtures with cowpea 

than in the pure crop. Grain production was similar among the different
 

cereal-cowpea associations and the positive LERS obtained probably reflected 

the stability of these cropping systems.
 

6.7 SOIL-WATER MANAGLMENTr 

6.7.1. Objectives
 

In general, the objective of the soil-water management program has been 

to develop and define crop and soil manaaement systems capable of optimizing 

the available soil and water resources in the Alfisols of the Sudan savanna 

of the West African sern-arid tropics (WASAT). More specifically, the program 

has had twJo major research thrusts:
 

a) Characterization of tied ridges, in terms of soil physical, chemical, 

and hydrological properties; and quantification of responses of the major crops 

of the West African Sudan savanna to tied-ridges, in terms of water use, crop 

and root growth, and yield. 

b) Development of a minimum or zero tillage system, which would alternate
 

with periods of grass or leguminous leys, for the West African Sudan savanna.
 

Emphasis was on minimizing herbicide use. 

6.7.2. Research results
 

a) Tied ridges: In general, program objectives were achieved, although 

responses of groundnut (Arachis hypogea) and sorghum (Sorghum bicolor) to tied 

ridges were not studied. 

b) Only the first phase of development of a minimum tillage system was
 

completed, i.e., identification of appropriate cover crops for the West
 

African Sudan savanna. 
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6.7.2.1. Tied ridges.
 

Tied ridges (ridges with erth bunds placed at right angles at intervals
of 1-2 m) caused large yield increases in many crops of the West African semiarid tropics. This is primarily to reductioninfiltration and, 
due of water runoff, increasedconscquently, greater Wter storage comparedopen ridging or flat plantir, with either 

1 . 
in profile water 

Except during rain-free periods, differencescontent to - depth of 0.75 m were ofTied ridging the order of 24--25also resulted mm.1:1 -sui-ror-
soil physicalcontents Prperties.on ridges Surface clayand furrows of tid-A ridqrd plotsthan were 36% andthose within and 121% greaterbetween plant roi,',-, respectively,Surface blIk density within plant 
of flat-planted plots.

rows of t-]at-planted plots was 8-15% greaterthan that on rige sloles oF til:j-rik-c.(i plots. Dailyat a depth of 30 mm 
maximum so4l temperature,in dry soils, was hiihest and lowestfurrows of tied-ridged olots, 

in ridge slopes andrerccctiely" Soil temperaturesplots were :intermediate i flat-planted 

similar 
to those of ridges and furrows. Responsein wet patterns weresoils, although raximum ,;oil temperatures observedSoil. water reterlticn was increased by tied ridging, an.y 

were lower. 
was greaterSoil chenical properties of tior 

in furrows. 
ridges were superiorCompared to open ridging, 

to those of opein ridges.tied ridging resulted it, greater levels
exchangeable of soil OM,
Ca, Mg, K, and total CEC. 

Depth of rooting and subsoil 

maize (Ze mays), 

root densities of cowpea (Vg unguiculata),
a 
 millet (Pennisetum americanum) and cotton (Wsunder tied ridging were superior to those 
ium hirsutum) 

Planting inder either open ridging or flatin dry years, although cowpea root growth was reduced by tied ridging
in wet years, due to a high frequency of transient waterlogging 
 All cropsunder tied ridging were less likely to suffer from drought
free periods. stress during 
 rain-Yields of maize, millet and cotton were increased with tied
ridging in all years, whereas in years of above-average rainfall, tied ridging
did not significantly increase g':ain yields of cowpea(Vigna subterranea). and bamdnbara groundnutDisadvanta:Ies of tied ridging are crop losses in wet years,
in crops sensitive to waterloggirg, instability of ridges in sandy soils, loss
of water through deep drainage, ind high labour requirement
be minimized by intercropping Loss of water canshallow-rooted 
crops, such as maize and cowpea,
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with deep rooted companion crops. The labour constraint can be alleviated
by mechanising corstruction of tied ridges. It is concluded, therefore,
that tied ridges result in significant increoses in soil 
 and water conservation (accompanied by significant yield increases) in the Sudan savanna of 
West Africa.
 

6.7.2.2. Minimum tillage syst(ms.
 

In relation to n,dize monoculhire. cowing of Ma" .optilium artropurpureuand M. lathyroides, as cover crops ,ujder 
m 

a minim-m tillage system, where cover
crop residue was retained as in situ mulch, resulted in reduction of topsoil
loss; increases in: 
soil OM, C,C/N, exchangeable K, infiltration rate, soil
matric potential ar.J proportion of macrepores (pore radius > 14
 .3/mm), and
decreases in: soil temperature and proportion of micropores (pore radius < 2/mnn).
These changes resulted in large increases in subsoil root growth, grain and
dry matter yields of the succeeding maize crop. 
 (No herbicides were used at
any time. Maize seeds were sown in 0.20 m wide strip which was cultivated to
a depth of 5 cm within the row). 
 significant imrovements in soil properties,
and in maize root growth and yields occurred with Psophocarpus palustris,Lablab pqpureus, and Echinochlor colona. 
Where either a bare fallow or Cajus
ca preceded a maize crop, soil degradation, and consequently, large yield
decreases occurred. 
 Soil ameliorative ability of the cover crop was primarily
related to 
the rapidity of formation of ground cover and subsoil root density.
It is 
 concluded, therefore, that among the cover crops studied, M. artropurpureum and M. lathyroides are the most appropriate for the Alfisols of the West
 
African Sudan savanna. 

7. 
 REGIONAL ACrIVITIES
 

7.1. 
 REGIONAL TESTING
 

7.1.1. Maize Breeding 

7.1.1.1. 
 Objectives
 

The objectives of the regional testing are mainly to provide germplasm
to national program scientists oE SAFGRAD member countries. 
Every year, IITA/SAFGRAD maize breeding program organizes and coordirates regional uniform trials,namely RUVTL-l (early maturing varieties); RUVT-2 (intermediate maturing varieties); 
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and, since 1986, RUVT-3 (extra-early maturing varities). Varieties were
 
nominated by national programs 
of SAFGPAD member countries, IITA/SAFGRAD
 
Resident Research 
 Program and International Agricultural Research Centres 
(CIMMYT and IITA). National programs of Senegal, Ghana, Cote d'Ivoire, 
Burkina Faso and Togo were the main contributors to this regional testing.
 
In 1986 and 1987, 151 sets, comprising RUVT-l, RUVT-2, and RUVT-3, were sent
 
to 19 and 16 countries, respecztively.
 

More than 36 extra-early, early intermediateand varieties were tested 
for three years in SAFGRAD member countries of West and Central Africa. 

7.1.1.2. Results
 

(a) Sudan savanna zone
 

In the Sudan savanna zone, four varieties, namely Capinopolis 8245,
 
EV8431 
 SR, GJSAU 81 Pool 16, and M.G. 82 TZESR-W performed well in eight
 
countries 
over a 3-year period (Table 1). However, EV 8431 SR, GSAU 81 
Pool 16, and M.G. 82 TZESR-W were unstable and not adapted to poor environments. 
Capinopolis 8245 is susceptible to maize diseases when the pressures are very
 
high. Two other varieties: Jaune 
Dente de Bambey (from Senegal) and Compuesto 
selection precoz (from CIMMYT) appeared stable and adapted to less favourable 
environments. 
Also, it should be noted that Capinopolis 8245 and CGJSAU 81
 
Pool 16 are susceptible to maize streak virus.
 

(b) Northern Guinea savanna
 

Over a period of several years, four varieties have performed well in
 
the northern Guinea savanna in e.,ght SAFGRAD member countries. Table 2 lists 
these varieties and countries ir which they have been tested. However, 
several of the varieties (Across 83 TZUT-W,Kamboinse (2) 83TZJT-W, and EV
 
8422 SR) were unstable and unadapted to poor environments. In contrast, 
EV8449 SR is stable and well adapted to poor environments. TZUT-W is a good 
promising material but is susceptible to ear rot. 



Table 1. Th.e performance of promising early maturing maize varieties in various countries 

Maize variety Performance of varieties ina
 
NaeColour & Gate

Name texture Source Benin Ghana Burkina Faso Mali Cameroun Senegal Tcoo 'Oe 
texturee
 

Capinopolis 8245 Yellow CIMkffT - + + + + + + + 

EV8431 SR 
 Yellow CIMMYT + 
 - + + + + 
 +
 
Flint
 

M.G. 82 TZESR-W White 
 IITA, - ++ 
 - + + + 
Flint Ibadan
 

GUSAU-81 
 White IITA, +  + +  + + 
Dent Ibadan
 

a: + = outstanding; - = not outstanding 



Table 2. The performance of medium and late maturing maize varieties in various countries 

Maize variety Performance of varieties ina 

Name Colour & 
texture 

Maturity 
type 

source Senegal Gambia Togo Mali Burkina 
Faso 

Cape 
Verde 

hnin Gana Cote 
d'Ivoire 

Kamboinse 

TZUT-W 
White 

dent 
Medium IITA/ 

SAFGRAD 
+ + + + + + 

Across 83 

TZUT-W 
White 

dent 

Medium IITA, 

Ibadan 
+ + + + + + 

EV 8449 SR White 

dent 

Medium CIMY I' + + + + 

EV 8422 SR White Late CIMNYT + + + + + + 
dent 

a: + = outstanding; - = not outstanding 
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7.1.2. CoL'rpea Breeding
 

The major activity consisted of two regional variety trials: one on
 

drought, the Regional Cowpea Drought Trial (RCDT), and the other on Striga,
 

the Regional Cowpea Striga Trial (RCST). Highlights of the results are as
 

follows:
 

a) Rgional Cowpea Drought Trial (RCDT)
 

Twenty sdx trials were sent to 19 countries in 1986 while 18 trials
 
were despatched to 10 countries in 1987. 
 Most of the varieties identified
 

earlier (e.g., KVx 305-3G, KVx 30-470-3G, SUVITA-2, 'IN88-63) maintained their
 

superiority, but several new ones were identified by various countries. 
They 

included: KVx 250-K27-18 (in Burkina Faso and Niger); KVx 61-1 (in Nigeria), 
KVx 268-KO3-3 (in several countries); and I{Vx 61--74 (in Mali, Burkina Faso, 

and Niger). 

h) Regional cowpea Stria trial (RCST)
 

This trial was sent only to those countries where Striga is a serious
 
problem. Eleven sets were sent to eight countries in 1986 while 13 sets were
 

sent to six countries in 1987. KVx 61-1 was the outstanding variety in 1986;
 

it was followed by KVx 61-74 and <8-31-3. These varieties also maintained
 

their superiority in 1987. In addition, KVx 183-1 (in Burkina Faso) and
 
KVx 100-2 (in Niger and Nigeria) were identified as promising varieties. The
 

most important observation made in 1987 was that two varieties 
(B 301 and
 

IT82D-849 that ware considered to be resistant to more than one strain of
 
Striga, were found to be free of Striga infestation in Mali, Burkina Faso,
 

Niger, and Nigeria, thus creatinq the possibility of developing Striga resis

tant varieties, particularly for Niger and Nigeria, where SLPITA-2 and 58-57
 

(identified earlier) are not completely resistant.
 

7.1,3. Cowpea Agronomy
 

In 1986, 16 sets of agronomic trials were distributed to six national
 

programs in West and Central Africa as follows:
 

(i) Nine sets of sorghum/Cowpea Intercropping Trial to Central African 

Republic, Tchad, Gambia, and Guinea Conakry.
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(ii) Two sets of Cowpea Management Trial to Gambia.
 

(iii) Five sets of Maize/Cowpea Relay Cropping Trial to Gambia, Guinea 
Conakry, and Togo.. 

In 1987, 26 agronomic trials were requested by nine national programs in
 
West and Central Africa as follows:
 

(i) Ten sets of Scrghum/Cowpea Intercropping Trial requested by Cameroon,
Gambia, Ghana, Guinea Conakry, Nigeria and Togo. 

(ii) Ten sets of Millet/Copea Intercropping Trial requested by Gambia, Mali,
Nigeria, Senegal and Tchad.
 

(iii) Six sets of Maize/Cowpea Relay Cropping Trial requested by Guinea
 
Conakry, Nigeria, Tchad, and Toqo.
 

Results from 
Guinea Conakry were reported in that country's 
1986 Annual
Report. 
The rest of the results are given below:
 

a) Maize/cowna relayc 

An early maize cultivar (90 days to maturity) was planted at 0.75 m x 0.25mspacing (two seeds per hole, seedlings being thinned to one per hill at 15 daysafter sowirxg). Cowpeas were sown at four weeks after maize in solid rows, alternating with those of maize, at a spacing of 75 x 20 cm. Two seeds were sownhole and seedlings thirued to one 
per 

per hill at 15 days after sowing. The maize
 
sowing dates were 8 
 June, 30 June, and 8 July, 1985 at BrouKou (Togo), Urp
(Benin), and Sapu (Gambia), respectively. 
Maize plants received NPK %52.5:55:30at Broukou, 57:49.5:00 at Urp, and 60:22.5:00 at Sapu) at sowing and N (22.5kg/ha at Broukou, 49.5 kg/ha at Urp and 22.5 kg/ha at Sapu) one month aftersowing. Cowpea plants received two or three insecticide treatments at critical
 

growth stages. 

As observed in previous years in Burkina Faso and other countries, cowpea
cultivars had no significant effect on . ,aize flowering and maturity periods, earsize and plant heights, and grain yield. 
Maize grain yields are shown on Table 3.
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Table 3. 
Effect of cowpea on maize grain yield in relay cropping

experiments at 
Broukou (Togo), Urp (Benin), and Sapu
 
(Gambia) in 1985.
 

Maize grain yield (t/ha) at:
 

Cowpea cultivar Btoukou Urp Sapu
 
(Gambia) (Benin) (Gambia)
 

i) Daylength-sens itive
 

Logofrousso Local 
Kaya Local 
Kamboinso Local rouxje 
Local check 

5.02 
5.30 
5.17 
4.38 

2.49 
2.40 
2.89 
2.80 

3.39 
3.29 
3.37 
3.51 

(i) Daylenqt -insezisiti ve 

KN-l 
IVx 3236 
SUVITA-2 
TN 88-63 

5.26 
4.50 
4.63 
4.96 

2.92 
2.39 
2.68 
2.55 

3.55 
3.71 
3.48 
3.43 

(iii) Maize pure-stand 4.53 2.58 3.51 

L.S.D. ((X) NS NS NS 

C.V. (W) 9.9 15.1 10.1 
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Cowpea cultivars significantly differred in flowering and maturity dWes 
as shown on Table 4. Table 5 shcws that Kaya Local outyielded all the other
 
cultivars at Urp (Benin) 
 and Sapu (Gambia) thereby confirming its better adap
tation in maize-cowpea relay cropping observed in Burkina Faso. The prevalencE 
of virus diseases at Broukou (rcgo) prevented cowpea cu]Livars from expressing 
their yield potential Ln relay cuonpinq with maize. 

As observci in rrovioni; years in Phrkina Faso and atdier West African
 
countries, cowpea cul i var:
-r waia ironth aft ,t maize had no detrimental effect 
on maize grain yil d. Ccwpe:a 1) rtormance rind-, ciai:ze depended, however, or, 
environmental can, Lt ieos, na ]v amn,,. onc.!distr ibution of rainfall, disease 
incidence and aurdoeur, : , tremawale manti practices. These results are in
 
agreement will hose of mievioues y(-,zrn. The,, suggest. 
 that maize-cowpea relay
 
cropping system con oa runressfu].ly erxtondw- 'o northern Guinea savanna 
 zones in 
other West African ciountries 

b) .eo; a. ii mi rr'yl,] 

5Oa; c:-C;, Wi.-t cj/]] rials were conduct d at Oronkua/Diebougou,
 
Bulrkina Caso; I 
 i -- Igat in Ghana: obrdo/Vankan, (Guinea-Conakry; Maroua,
 
Cameroon: and Brork u,'lKar 
 .ni A ekou!Kante, Tcoo ir. 1987. The objectives
 
consisted 
oL trstang Iher- cow-,a cad tcivarrs: 'TVx 3236, M-1 and a farmers' local 
cowpea, under two insecticide treatments: No insecticide application; and, two 
sprays at flower bud formation and onrset of pcd fill, to control flower thrips 
and other nsect pesrs. 'M.;' 3236 and KN-] are day]ength-neutrai cultivars: the 
first has mrxerate level of resistance or Voierance to flower thrips while the 
second is susceptible. Ex.riments conducted in the Sudan Savanna at Kamboinse
 
(Burkina Faso) fron 
1531 to 1985 have shown TVx 3236 to give up to 300 kg/ha of 
seed yield without insecticide protection in inter-cropping. Khereas the same 
cultivar in pure-stand cropping would give 0 kg/ha as does KN-1 in both pure
stand and inter-croppings whrn insecticides are not applied to suppress flower 

thrips.
 

The sorghum cultivar Framida, was sown early in the crop season at all 
locations, except at Tilli/B3olgatanga, Ghana, and Maroua, Cameroon, using 
1.25m x 0.25m sDacirqs. Seedlings were thinned to one plant per hill within 
three weeks after sowing. Sorghum plants received NPK fertilizer at sowing and
 
additional N fertilizer as side dressing orie month after sowing. 
Cowpea was sown
 

http:runressfu].ly
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Table 4. . ering and maturity periods of co"e.a in relay cropping
E,- riments with maize at Broukou (rogco), and Urp (Benin),

ii 1985. 

Cowpea flowerinq and mgturity periods
(days after sowing) at 

Cowpea cultivai 
 Broukou (Tcqo) Urp (Benin

Flowering Maturity
period Fowering Maturity
period 
 period 
 period
 

(i) Day_ h-seni v 

Lcgofrousso [Wocal 
 98 a 129 a 
 69 a 91 a
Kaya Local 
 85 c 103 b 
 59 b 85 b
Kamboinse L. Rouge 75 d 97 b 57 b 84 bcLocal check 90 b 107 b 107 b 93 a 

(ii) Daylerg th-insensitive
 

KN-I 
 62 e 85 b 
 55 c 82 bc
TVx 3236 
 56 f 86 b 
 54 c 84 bc
SUVITA-2 57 f 87 b 54 c 83 bcTN 88-63 
 62 e a8b 49 d 81 c 

L.S.D. (5%) 4 24 1 3 

C.V. (%) 3 16.9 1.6 2 

a: 
Means followed by the same letter are not statistically different
 
(P = 0.05).
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Table 5. Grain yield of cowpea in relay cropping experiments with 
maize at Broukou (Togo), Urp (Benin), and Sapu (Gambia) in
 
1986. 

Cowpea cultivar 

(i) Daylength-sensitive
 

Logofrousso Local 

Kaya Local 

Kamboinse Local Rouge 

Local Check 


(ii) Daylength-insensitive
 

KN-1 

TVx 3236 

SUVITA-2 

TN 88-63 


L.S.D. (5%) 


C.V. (%) 

a 
Cowpea grain yield (kg/ha) at
 

Broukou Urp Sapu
 
(Togo) (Benin) (Gambia)
 

24 a 132 bc 266 b
 
58 a 344 a 476 a
 
21 a 185 bc 246 b
 
83 a 164 bc 103 c
 

114 a 100 c 87 c 
173 a 207 bc 83 c 
34 a 160 bc 203 bc 
8 a 102 c 253 b 

NS 140 127
 

95 51 40
 

a: Means followed by the same letter are not statistically different
 
(P = 0.05%).
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two to three weeks after sorghum in solid rows L.25m 0.20mx apart, alternating
 
with sorghum. Two sepds were sown and seedlings thinned to one plant per hill
 
two weeks after sowing.
 

Rainfall started late -- i.(. early July -- and ended oarly 
-- i.e., late
 
September at Tilli/olgatanga, G!ana; and, Marcua, Camerooi . Excessive rains
 
were 
 recorded at Bordo/Kankan, Cinen-Coriakry, in August ai.I early September.
 
In other 
locations rainfall was fairly well distributed. 

Sorghum seed yields were hiJh at Oronkua/Dicbougcu, Burkina. Faso -ind
 
Broukou/Kara, Togo- intermediale at Maroua, Cameroon, 
 AtLkou/lKante, Tcgo; very
 
low at Bordo/Karnkan; arc!,nil at: Tilli/Polgatznqa, 
 Ghana (Table 6). L; te sowing
 
caused by late establis m1.nt 
 of rainfall and the early cessation of r; ins were
 
responsible 
 for failure of the sorq!r:i cron at Tilli/Bolgatanga and tie Ao
 
(sorghum) yields at Narou ,, C-,meooor. Cn the other 
hand heavy rainfa 1 and the
 
ensuing water logging, drastica.lly reduced sorghum seed yield at Bordo/Kankan,
 
while a severe sorghum 
 Foliar disease reduced sorghum !ield at Atekou/..ante, Togo. 

Intercropocd cowpea reduced sorghum seed yield only at Oronkua/Dice ougou,
 
Burkina Faso and Maroua, Cameroon (Table 6). Cowpea cultivars, with th! excep
tion of local cultivars did not appear to compete differently with sorglhum 
at
 

all location.. 

Cowpea -'eed yield was: nil zatBroukou/Kara, Togo; very low at Atekou/Kante, 
Togo (0.0 to 3.5 Q/ha); Bordo/Kankan, Guinea-Conakry (0.8 to 5.3 Q/ha) ani Tilli/ 
BOlgatanga, Ghana (0.0 to 8.5 Q/ha); intermediate at Oronkua/ Di,!bougou, Burkina 
Faso(1.7 to 10.0 Q/hh); and high (0.9 co 16.3 Q/ha) at Maroua, Cimeroon (Table 6).
 
High viral and fungal disease 
 a. well as [pd sucking bug pressules and high
 
rainfall ware resronsible for the 'w cowpea seed 
 yield at Brouksu and Atckou (Togo). 
Similarly, water logging at Bordc/; nnkan, Guinea-Conakry reduced cowpea seed yield 
(Table 6).
 

Intercroppir-j coupea with sor ium reduced cow1 ea seed yiel .s significantly 
at all locations (Table 6). Simil rly omission of insecticide ipplicati.n signi
ficantly reiuc.ed seed yield in bot L pure and the inter-crcpped zowpea at all loca
tions. At Tilli/Boqltanga (Ghcw,]) and Atekou/Kante (Togo) w' ich are JOcated
 

closely together in a similar oc 
 ogical one, cowpea seed yiA ld dropp-d to 
0.0 Q/ha when the crop was not sp ayed. This contrasted with locations such as 
Oronkua/Diebougou (Burkina Faso) ind Maroua (Cameroon) where (ood yields 0.0 to 
3.5 Q/ha) in inter-cropping and (3.6 'o 9.0 Q/ha) pure-stand vere obtained without 

http:reiuc.ed


Table 6 Sorghum and cowpea seed yields as affected by insecticide sprayings and intercropping atOronkua/Diebougou, Burkina Faso ; Tilli/Bolgatanga, Chana ; Bordo/Kankan, Gunnea.-ConakryMaroua, Cameroon; and Broukou/Kara and Atekou/Kante, logo in 1987. 
s.E'-- '" Y ILL D 

Treatment n 
Lri Mxz-3j 

(airk ire Faso) 
Tilli/%ob-tnrrP 

(awn) 
BordoA44n 

(mitre- ) 
Varoue 

(Car&ercun) 
araJ=Aara 

(Tog:) 
Atako 

(Ixp) 
~t 

S- "C- t f" rtfu- Cr R S-gr j',ea Lei Sorghum CA-p LI Sor~i~m C~ [ER Sm~ C~ LER 

a) b irticicL- Epryjrx]1) IrterrrT reabrent.s IM_ 

r-I 

in 

b) 

~x 3236 
M-1 
Local 

2 ) Pt: e  r ' Tr "a nren t s 
Sorn : rn-tdn 

IVx 3236 

W-1 

Local 

rwtcijP rayirrfi
1) Inter-crcp Ircabrns 

12 336 
)-1 

[ocal2) Ptre-Crop lretm~ent-9 
T1x 3236 

[rti 
L.S.D. (5 %) 

C.V. M) 

20.7 b 3.5 cd '.11 
19.7 b 2.0 d 0.89
19.7 b 1.7 d 0.85 

3 
1.3 a - 10 
- 7.7 ab (1.00) 

7.1 dac (0.92) 
- 7.7 b 1.0 

Z1.6 b 2.9 d 1.05 
21.1 b 5. xxd 1.31 
14.6 d 2.6 d 0.79 

- 10.0 a (1.23) 

- 8.1 ab 1.03 
3.2 3.6 -

10 47 -

0 
0 
0 

0 

-

-

-

Q 
0 

0 

-

-
-
-

0.0 c 
0.O c 
0.0 c 

-
0.0 c 

0.O c 

O.0 

5.0 b 
4.4 b 

5.4 b 

8.5 a 

7.9 a 
2.5 

26 

N/A 
N/A
N/A 

W/A 

N/A 
N/A 

N/A 

IVA 
N/A 

N/A 

N/A 

NA 
-

-

3.1 a 
4.1 a 
4.1 a 

7.8 a 
-

-

-

3.6 a 
4.5 a 

3.1 a 

-

-
W 
46 

1.3 cd 0.73 
1.0 d! 0.79 
2.0 cd 1.04 

- 1.00 
4.4 ab (1.13) 
4.2 ab (1.0) 

3. 
9 

ab 1.03 

1.6 de 0.76 
O.B de 0.73 

1.3 d 0.64 

2.6cd (0.49) 

5.3 a 1.80 
1.9 -
51 -

10.5 c 3.0 ef 
9.5 :. 3.2 er 

10.7 c 0.9 r 

18.7 a -
- 9.0bc 

- 8.2 c 

- 3.6df 

12.9 bc 6.7 cd 
13.6 bc 4.5 de 

17.1 ab 4.8 db 

- 16.3 a 

- 12.1 b 
4.11 3.2 
22 34 

1.39 22.0 a 0.0 N/A 
1.40 20.2 a 0.0 N/A
0.82 18.8 a 0.5 N/A 

1.0 26.4n - N/A 
(2.50) - 0.3 N/A 
(2.28) - 0.0 N/A 

1.0 - 0.0 N/A 

1.24 19.0 a 0.1 N/A
1.10 20.4 a 0.0 N/A 

1.31 18.6 a 0.6 N/A 

(1.33) - 0.0 N/A 

1.00 - 0.5 N/A 
- s -
- 20 167 -

8.2 a 
9.Oa 
9.4 a 

9.8 a 
-

-

-

8.4 a 
9.5 a 

9.1 a 

-

-
N 

28 

0.1 c 
0.0 c 
O.O c 

-
0.4 b 
0.0 c 

0.O c 

1.7 b 
1.4 bc 

0.0 c 

3.5 a 

0.0 c 
1.5 
67 

N/A 
N/A 
N/A 

N/A 
WA 

N/A 

N/A 

WA 
N/A 

N/A 

N/A 

N/A 
-

-

A 
I 

Two iIrtiride !;rays at firr wx funirLim ard pod f"rwmtim.Hans FnlIrwod by the sam letter are not qtatistLially different at 5 wp. ilty levl.U'R = I ,ad o-iivelalt ratio cupAed using the yield of the pure crr local coja variety LfKxbreach spray reime. 
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insecticide protection. 

The high pressure of pod sucking bugs, observed at Atekou/Kante, could
 

have contributed to the drastic seed yielci drop.
 

TVx 3236 yelded higher than KN-l without insecticide application whether 

in pure-stand or intercropped plots; the yield difference was, however, not
 

significant. Local cultivars yielded either equally or significantly less than 

TVx 3236 (Table 6). 

With insecticide applicatioi , intercrop yields of the three cultivars were
 

similar at all locations 'Table 6 . In rare-stand plots TVx 3236 produced signi

ficantly higher yields than the lo~al caltivars at Maroua (Cameroon) and Atekou/
 

Kante (Togo) and was outyildpd Dy tne local variety at Pordo/Kankan (Guinea). 
Pure-stand yields of both cultivars did not differ significantly at other locations. 

Yield advantages in intercropping (LER greater than 1) were observed under 

both spraying regimes at Oronkua/Diebougou, Burkina Faso, and Maroua, Cameroon, 

where adverse environmental conditions for the growth/development of both cowpea
 

and sorghum crops were lower.
 

From experimental results, cowpea performance without insecticide protection
 

appeared to depend on the locality, intercropping did not enhance seed yield on 
plots that were not chemically protected against insect pests; similarly the
 

cultivars l'Vx 3236 and the local cowpea had no significant yield advantage over
 

KN-l in those plots. Therefore, wide spread testing should be conducted over
 

several years in each country to identify locations which require less insecticide
 

protection than others in order to make appropriate recommendations to farmers.
 

c) Management of pure-stand coepa
 

The experiment was a factorial in randomized block, replicated four times.
 

The factors were: three sowing dates (early, intermediate and late) and two seed

bed preparation methods (planting on flat and on tied ridges). Spacing was O.75m
 

between rows and 0.20m within the row. 
Ridges were made and tied every 1.5m 

before sowing. Two seeds were sown per nole and seedlings thinned to one per 
hill at two weeks after sowing. In Benin, the experiment was conducted at Urp 

in shallow, sandy-clay loam Alfisol. The plots were fertilized with 60 kg 
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of P2 05 /ha from a soluble source. The three sowing dates were: 1 June, I July,
and 1 August, 1985. Cowpea plants were sprayed three times for the first twosowing dates and twice for the last sowing date. In Gambia, the experiment was
conducted at Sapu in deep, lodmy Alfisol, the plots being fertilized as in Benin.The three sowing dates were 17 July, 4 Augist, and 20 August, 1985. The plants 
were sprayed Iwice, r\ardles.s of sowinq date.
 

Crain yieiUs at both iocat. ons are shown on Table 7. At Urp (Benin), late
sowing signiiicantly tedlucW'd gtun yield cump-aired to early and intermediate
sowing dates; the grain 'yiLiIIS of the latter two sowing dates did not differ
significantly fror each other. Cowpea cultivars and seedbed preparation methods 
did not significantly affect. grain yield. 

At Sapo. Gambia, the intermediate sowing date, compared to the early sowing
date, depressed grain yield significantly. In most cases, sowing cowpea on tiedridges resulted in higher yields which, in some cases were significantly higher
thian those of cowpea grown on flat seedbeds. 

From the above results, it appears that inadequate soil water infiltration
 
rate was not a problem at Urp (Benin) while it was probably a constraint to cowpea 
production at Sapu (Gambia). 

7. 1. 4 SowpeaEntoIo 
1.

7.1.4.1. Objectives.
 

The objectives of the regional program are to foster collaboration and

information exchange with the national programs and to elicit their interest

in Entomology and Crop Protection Research. 
 One regional entomology trial on

minimum insecticide protect ion was conductej during the period. 

7.1.4.2. Results
 

Owing to lack of entries from national collaborators, the trial was modifielto assess the performance of four cowpea varieties of differing maturity periods:

extra early (1T82E-60), medium ('Vx 
 3236, IT82D-716) and l-ate, photosensitive

(local cultivars) on three planting dates, with minimal insecticide protection

(two sprays of deltamethrin + direthoate, 12.5 1. 400 q a.i./ha al flower budformation and at podding, u,.inr a knapsack sprayer). Thirty set- of the trial 
were distributed, upon request, to 16 national programs in in West, Central aid
Eastern Africa-in 1985 and 1986, five of which (Burkina Faso, Gambia, Ghana, Niger,

Togo) return.x] results. 
The results - summarised below.
 



- 54 -

Table 7. 	 Effect of dates of sowing, seedbed preparation methods az4 cultivars 
on grain yield of cowpea at Urp (Benin) and Sapu, (Gambia) in 1986. 

i)Urp,en
 

Grain yield (kg/ha) of cowpea sown ona 

Cultivar$ 1 June 1 July 1 August 

Flat 
seedbed 

Tied 
ridges 

Flat 
seedbed 

Tied 
ridges 

Flat 
seedbed 

Ted 
riftes 

TVx 3236 1968ab 1567abc 1826abc 2000a 836f 2041def 

Local cultivar 
(daylength-sensitive) 1779abc 1408cde 1465bcd 1503abcd 91lef 762f 

L.S.D. (5%) .. . -

C.V. 	 -) ---2-6------

(ii)Sau_2zGmia
 

Grain yield (kg/ha) of cowpea sown on .
 

17 July 4 August 20 August

Cultivars
 

Flat Tied Flat Tied Flat Tied

seedbed 	 ridges seedbed ridges seedbed ridges 

TVx 3236 	 242a 
 256a 93c 202ab 145bc 213ab
 

Local cultivar 
(daylength-sensitive) 102c 
 244a 	 133bc 120bc 131bc 209ab
 

L.S.D. (5%)
 

C.V. (%) 

a: Means followed by the same letter are not statistically different
 
(P = 0.05). 
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Flower thrips incidence was lower on TVx 3236 and IT82D-716 (both

moderately thrips resistant) than on 
 IT82E-60 or local varieties. Maruca pod
borer and pod sucking bug infestations were invariably low and were presumably
 
suppressed by insecticide application.
 

TVx 3236 averaged I ton of grain per hectare in various locations and up to
2.5 t/ha in Farako-BA (northern Guinea savanna); IT82D-716 produced about 0.7 t/ha

while IT82E-GO and local varieties yielded around 0.5t/ha (Table 8). 
 Average grain
yields varied from 0.3 t/ha in the Oahel savanna to 0.5-1.5 t/ha in the Sudan and
 
northern Guinea savannas.
 

In general, grain yield declined steadily with late planting. Thus, late
 
planting resulted in substantial yield rcductions in TVx 
 3236 and IT82D-716,
while grain yields of IT82E-60 and local cultivars were not significantly affected
 
by planting date, although late planting of local cultivars resulted in crop

failures in areas where premature cessation of rains occurred (Table 8). 

In 1987, the trial was reconstituted to evaluate 10 cowpea entries (eight

improved varieties of varying maturity periods, with multiple resistance to
 
insect pests, diseases, drought; and Striqa; and two local late, photosensitive

cultivars). Twelve sets were despatched upon request to eight national programs

in West and Central. Africa; 
 the results reported below were received from
 
Cameroon, Gambia, Ghana, 
 Guinea Conakry, Niger and Nigeria. 

Insect pest infestation-was in general low. Incidence of Flower thrips on 
cowpea racemes and flowers, as well as Maruca Pod Borer and Pod Sucking Bugs on

flowers and pods 
was mild. Insect pest population densities differed significantly 
among varieties but this appeared to be related more to a variety's ability to 
flower and set pods (adaptability) than inherent resistance to various pest species.

Flower production was low in most trial locations except Nyankpala (Ghana) and
 
Maroua (Cameroon) presumably because of harsh conditions during the growing season. 
High flowqering varieties included IT82E-32, KVx 165-14-1, IT84S-2246-4 and
 
TVx 3236 while some local varieties, IT81D-994 and KVx 30-G172-1-6K produced only 
few flowers.
 

Grain yields appear in Table 9. Seed production was 
low (0.2 to 0.3 t/ha) at
 
Kankan (Guinea), Pobe and Farako-B5 (Burkina Faso); moderate 
 (0.4 to 0.5 t/ha) at
 
Maradi (Niger) and Kano (Nigeria); and promising (0.6 to 0.7 t/ha) in Kamboinse 
(Durkina Faso), Maroua (Cameroon) and Nyankpala (Ghana). Under minimum insecticide 
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Table 8 Grain yield (kg/ha) of 	4 cowpea varieties at three planting datesunder minimum insecticide protection,! in 	5 Sahelian locations. 

Location 
 TVx 3236 IT82D-716 
 IT82E-760 
 Local
 
checks Mean 

I 	SITES
 
Pobe (BF)2 / 

421 
 279 
 456 
 305
Kamboinse (BF)2/ 	
61 


504 
 334 
 326 
 393
Farako-BA (BF)2 / 	
408 


2480 
 1349 
 802 
 1384
Nyankpala (GI)/ 	
907 


1014 
 750 
 708 
 659 
 783
 
Sadore (NI)-/ 
 485 
 207 
 211 
 339
Means 	 310


981 
 584 
 501 
 475 
 635
 

II PLANTING DATES
 

1 
 1225 
 714 
 540 
 578 
 764
2 
 1074 
 613 
 538 
 464 
 672
3 
 643 
 424 
 424 
 382 
 469
Means 981 584 501 475 635 
Comparisons 

(5) 
 C.v. (%)
Varieties 


142.6 
 22.3
 
Site 


351.2
Planting Date 	 22.3
 
185.0 
 42.8
Variety x Site 

334.3 


Variety x Planting Date 
22.3
 

203.9 
 42.8
 

2/ Burkina Faso
 

3/ Ghana 

4/ Niger 

l/ Two sprays of deltamethrin and dimethoate (12.5 + 400 g a.i./ha), at flowerbud formation and podding,  30 to 35 and 45 to 55 days after planting
respectively, using a knapsack sprayer. 



Table 9.Grain yields (kg/ha) of 10 improved and local cowpea varieties under minimum insecticide protection-.in 9 Semi-
Arid locations of West and Central Africa, 1987. 

Varieties Farako-B Kamboinse Pobe Maroua Nyankpala Kank2/Burkina YnundtumBurkina Burkina Cameroon Ghana Guinea Gambia 
Ma-radi Kano VarietyNiger Nigeria MeansIT84S-2246-4 
 608 1083 224 850 
 859 514 
 755 358 456
KVx 165-14-1 634
544 1037 
 271 780 
 859 395 
 805 345 512
KVx 3236 616
66 
 873 
 248 928 732 
 215 767 365
KN-I 361 506
272 
 614 140 939 
 905 366 
 - 294
IT82E-32 374 488
262 
 532 199 941 
 940 
 354 Local-i 229 468 478
144 
 162 
 412 630 767 
 464 395 694
IT84S-2231-15 370 449
624 
 733 
 76 556 357 
 210 288 182
KVx-30-GI72-1-6K 425 383
128 
 220 234 
 718 
 378 128 
 - 486
Local-2 445 342
2A8 
 191 
 129 
 0 902 241 
 142 498
IT81D-994 325 293
176 377 184 475 
 626 
 173  1 1 252u Mean 
 303 
 532 
 212 682 739 296 
 525 345 373
LSD (5%) 444
N.S 556 122 244 
 273 140
C.V. (%) 133 171 102 172- 66 40 

I/ 
25 25 33 17 34 19Two sprays of dimethoate 40+ deltamethrin (400 + 12.5 g a.i./ha) at flower bud formation and podding - 30 to 35 and 

45 to 55 days after planting respectively using knapsack sprayer. 

2/ Tbree sprays of Parathion. 

http:protection-.in
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protection, IT84S-2246-4 (Aphid, Flcwer 
rhrips, Bruchid resistant) yielded over
 
0.5t grain per hectare across various locations while KN-I, IT82E-32,
 
KVx 	 30-G72-1-6K and local varieties produced between 0.3 and 0.5t/ha. An average
grain yield cf 0.3 t/ha across test sites by IT81D-994 (Bruchid resistant, late 
maturing) was ascribed, inter ;lia,to low pl:ant densitie,- caused by poor 
germination.
 

These results show that yidlcious use of insecticid-s (minimum protection
i.e. 	two insecticide sprays) cffectively complimentcd moderate levels of pest

insect resistance particularly 
 in adapted cowpea varieties in assuring a grain 
yield of 0.5 t/ha.
 

7.2. 	 ANNUAL, WORKSHOPS
 

Favourable 
mid-term and the end-of-p-oject evaluation for SAFGAD I,parti
cularly 
its IITA component, recommended an extension of the Project for five
 
additional 
 years. The major objective in SAFCRAD II is to increase the efficiency
and effectiveness )f agricultural research in SAFGRAD member countries by developing 
the capacity and int_ ative of African .cienti.ts working in respective national
 
programs. In 
this respect, it was necessary to organize collaborative research
 
networks in which 
African national prc~Aram scientists will play greater, decision
making roles. 

Consequently the Diroctors. of Agricul tural Research (Council of Research
 
Directors) 
 in the 26 SAFGRAD member countries met in Ouagadougou, Burkina Faso,

from February 23-27, 1987 
 to review achievements of SAFGRAD I and set directions
 
for SAFGRAD II. The 
 council of Research Directors decided to initiate, organize

and coo-dinate research networks for cowpea, maize, millet, 
 and 	 sorghum. In ful
filment of that directive, SAFGRAD, in collaboration with IITA, organised a work
shop 	of national program scientists working on cowpea and maize in the 18 SAFGRAD 
member countries of West and Central Africa from March 23-27, 1987 at Ouagadougou,

Burkina Faso. The ultimate objective of the workshop, therefore, was to launch 
the collaborative research networks for cowpea and maize for Central and West
 
Africa. 
The w.Drkshop was designed to enable national program scientists to
 
identify and deliberate upon the major, common constraints affecting maize and 
cowpea production in the sub-region. The scientists elected Steering Committees 
to propose and elaborate detail; of Maize and Cowpea Research Networks in the 
region. Thirty nine national program researchers (19 cowpea scientists and 20 
maize scientists) from 17 national agricultural research systems (NARSs) and
 
several representatives of regional, and international organi.zations (involved in
 
cowpea and 	maize research and production in the re. 	 '. paiticipated in the workshop. 
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7.3. MONITORING TOURS
 

No monitoring tours were undertaken in 1986 and 1987 due to budgetary
 
constraints.
 

7.4. VISITS TO NATIONAL PROGRAMS
 

No visits to national projr]ams were carried out in 1986 owing to severe
 
fiscal restrictions. 
 Howeve, , during the 1987 cropping season, the network 
coordinators visited 10 national 
programs, as part of their network activities.
 
The Cowpea Network Coordinator visited Mali, Mauritania, Niger, Nigeria, Senegal,
 
Togo and Guinea Conakry. The Maize Network Coordinator paid two visits (the first 
at the beginning of the season and the second towards its end) to Mali, Guinea-
Conakry, and the Central African Republic; he also visited Togo and Benin in
 
addition to making several 
trips within Burkina Faso.
 

The objectives of these visits were to acquaint the network coordinators with
 
the production realities in various national programs so that they would understand
 
better the problems and constraints encountered in achieving network research
 
objectives. The coordinators also discussed, with researchers and research
 
administrators, the objectives and advantages of collaborative research networks
 
and the roles o national prograr.s in network activities. Other relevant issues,
 
discussed with national program officials included training of technical staff,
 
supplemental budget proposals in support of network activities, and assistance with
 
provision of small research materials.
 

8. TRAINING
 

Most of the training activities under the project (in-service, degree related, 
special courses, etc.) were eliminated in SAFGRAD Phase II in compliance with the
 
recommendations of the Design 'ream. 
However, in 1986, two Burkinabe students
 
completed thesis research projects for the B.Sc. degree ("Ingenieur Agronome") in
 
maize and cowpea hreeding programs-of the project. 
In addition, three researchers 
from Burkina national program participated in the following IITA Group Training 
Courses in 1987: Statistics in Agricultural Experimentation, Maize Pathology, and
 
Maize Research and Production; their participation was sponsored by USAID, FAO
 
and IITA.
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9. PROBLEMS AND DIFFICULTIES ENCOUNTERED IN ACHIEVING OBJECTIVES 

9.1. RESIDENT RESEARCH
 

The 
.roblems 
 encountered in executing resident research durirg Phase I

project 
Were clearly stated in the final 	 of thereport
Since the same difficulties 

for that phase (see pp. 35 
 to 36).were experienced during Phase II, only a summary of
these LOnstraints is given below:
 

a) Inadequate technical and administrative 
support staff.
b) A general shortage of land for research activities.
c) Inadequate availability of lrd

d) Inadequate physical 

with irrigation facilities.
 
and other research facilities, 
 including: 

(i) Lack 
(ii) of proper fencing.Insufficient 
storage and handling facilities 
 particularly for fertilizers
 

and pesticides.
 

(iii) 
 Inadequate cold room facilities.
(iv) Insufficient working space - laboratories, offices, and processing 
sheds.
 

(vi) 
 Lack of library facilities at Kanmoin.e Station.
(vii) 	 Budgetary strictures limiting procurement of equipment for certain specificwid indepth studies in such areas as soil fertility, 
crop nutrition, and
crop physiology.
 

e) Combining the administrative/coordinating 
Leader with 

functions of the Project or Teamthe scientific responsibilities for resident research and regional
activities results in ineffectual and unsatisfactory
A full-time Project Leader, with minimum 

performance on both front

research responsibility,for the Project. 	 is requiredThe present arrangement 
may work satisfactorily, 
only if an
 

experienced and competent professional administrator is recruited to assist
the Project Leader in mananLng the Project.
 

f) In-service training at Karnboinse needs improvement, especially with regard
to provision of more office/laboratory 
space, training materialsmanual.0 , 	 (books,and adequate transportation.
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10. RECOMMENDATIONS FOR FUTURE RESEARCH EFFORTS
 

10.1. MAIZE BREEDING
 

(a) Sudan savanna
 

(i) Continuation of work already initiated to improve drought resistance 
in 16 SR; development of drought resistant pool by combining materials
 
already identified as drought resistant (Temp x Trop. No. 42, SAFITA-104,
 
Pool 16, JFS, and Capinopolis 8245). 

(ii) Improvement of 
the new yellow flint, early Population TZEF-Y and two
 
local varieties (Koudougou and Raytiri).
 

(iii) Improvement of the extra-early populions: TZEE-Y, TZEEW-1, TZEEW-2, 
TZEEW-3, DMRSR-Y x JFS x K. Tollo, Pool 29 x K. Tollo, and Pool 27 x GUA 314 
BCI.
 

(iv) Continued evaluation of populations (45, 31, Pool 16 SR, and TZESR-W),
 
as well as continued coordination of international trials (EVT 16A ELVT-20).
 

(b) Northern Guinea savanna
 

Continued evaluation of TZSR-Y-l, DMRvSR-W, Populations 22 and 28, 
and
 
TZUT-W; further testing of EVTSE-W, EVTISR-Y and ELVT 18B.
 

10.2 MAIZE AGRONOMY
 

Although some progress was accomplished in the last three years, the
 
recommendations presented in the IITA/SAFGRAD Final Report Phase I are still 
valid. Thus, it is recommended that:
 

a) At the national program level, more priority should be given to
 
research in the northern Guinea than in th- Sudan savanna zore; 
it should
 
be not.d that IITA/SAFGRAD Project put more 
'mphasis on the latter.
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b) Within t , northern Guinea savanna, research effort should foc
 on the following:
 

i) 
Methods of land preparation and cultivation (with and without crop
residues).
 

(ii) Nitrogen and phosphoL-us f-rtilization (rates, sources, timing,

residual effects).
 

(iii) Surface management (to ameliorate the adverse effects of drouohtstress, or excess moisture during parts of the growing * 
 .eason).
 

(iv) Planting dates.
 

(v) Crop rotation and crop associations (including relay-cropping).
 

(iv) Control of weed, 
including that of the parasitic weed, Stria spp. 

(vii) Control of insect pe.
 

(viii) Development and testing of streak resistant genotypes.
 

c) In the Sudan savanna zone, researc, priorities should include thefollowing:
 

i) Methods of land preparation and cultivation.
 

(ii) Surface management.
 

(iii) Nitrogen ard phosphor-Lis fertilization. 

iv) Planting dates. 

v) Crop rotation and crop associations.
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(vi) Termite control.
 

(vii) Crop management of extra-early maize varieties.
 

d) Agronomists should work closely with agricultural economists in
 

order to have a better understanding of the cost/benefit ratios of new or
 

improved technologies.
 

e) More attent ion should be given to problems of stand-establishment 

and to the effect of cultural practices on seed germination. 

10.3. MAIZE ENtOMOLOGY 

Termites are major insect pests of maize in the semi-arid tropics.
 

At the present time, the high costs and potential hazards of insecticides
 

put chemical control beyond the reach of most low income peasant farmers in
 

the region. [lost plant resistance offers the only realistic basis for the
 

development of affordable and cost effec-ive integrated pest management (IPM)
 

for maize pests. The following should receive further attention:
 

a) Development of an effective methodology for rapid evaluation of
 

maize varietics for termite resistance; this is an imperative that requires
 

time and resources (human, financial, equipment).
 

b) StrengtheniM collaboration with institutions working on termites
 

(ICIPE, TDRI, CSIRO, etc.) to facilitate exchange of information and ideas on
 

the subject.
 

z) Cortrol of storage insect pests to enable farmers to obtain optimum
 

returns from investments in improved varieties and technologies.
 

d) Stepping up training and material assistance to NARSs to enable
 

each of them to acquire human and material resources for the establishment
 

of effective crop protection services.
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10.4 CORPEA BREEDING
 

a) Striga resistance
 

Emphasis should be placed on confirmation of resistance to more than
 
one strain of Striaa in B 301 and IT82D-849 and their subsequent use as
 
sources of resistance to develop Striqa resistant varieties for Mali,
 
Burkina Faso, Niger, Nigeria and 
other countries. Striqa resistance 
should be combined with resistance to inr-ect-pests, diseases, and drought in 
back-grounds ot desirable seed quality, wide ecolcical adaptation and high 
yield. Resistance to Strla should also be incorporated in promising and
 
well adapted photosensi tive varieties. 
 A formal long term agreement with
 
the Weed Research Group 
at Long Ashton Research Station is recommended;
 
Long Ashton would be required to screen breeding 
materials for resistance to
 
different strains 
of Striua and to conduct some basic research on mechanisms
 
of resistance, screening techniques, 
 and bic ,hemistry and physiology of cowpea 
Striga parasitism. 

b) Drought resistance
 

The work on drought resistance needs to be strengthened to identify and 
develop new drought tolerant, dual. purpose varieties that are specifically
 
suitable for the cereal based cropping systems in the Sudan and Sahel savannas 
of West Africa. It is strongly recommended that a long term collaboration, 
be established with a research institute, or university, specializing in this
 
type of work. Possibilities should be explored for the use of tissue culture 
techniques in developing stress to]erant materials. 

To accomplish the above two broad objectives, permanent facilities with 
good insfrastructure and support staff should be established at a suitable 
location in the semi-arid areas of West Africa. 
This will require, at least,
 
the services of an ty 'arienced plant breeder. 
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10.5. COWPEA AGRONOMY
 

10.5.1 Northern Guinea and Sudan savanna
 

a) Managemenc of monocrop cowpeas - there is need for further
 

studies on:
 

i) The seasonal and residual effects N, P, and and lime applications
 

(ii) The residual effects of soluble (superphosphates) and low solu
bility (rock phosphates) phosphatic fertilizers in rotations involving
 
cowpea and maize, sorghum or millet.
 

(iii) In situ mulch and crop residue management studies.
 

b) Mixed cropping research includinga studies on:
 

i)Sorghum-soybean intercropping.
 

(ii) Row-spacing, plant density and dates of planting cowpeas in sorghum
cowpea :ntercropping systems.
 

(iii) Effect of mixed cropping systems on soil productivity.
 

10.5.2. Sahel savanna
 

The following studies sbould be continued:
 

a) Studies similar to those mentioned above should be carried out,
 
except that millet will replace sorghum in cowpea-cerea± intercropping
 
studies. Maize-cowpea relay cropping studies are not relevant in the 
Sahel.
 

b) Evaluation of cowpeas for drought and intense heat tolerance, 
under rainfed conditions. 

c) Effect of windbreaks on cowpea prcductivity. 
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10.6. 	 COWPE, ENoMOliOGy
 

The 
 following are recommended:
 

a) Host plant resistance studies particularly on early 
insect pests 
(aphid, Flower Thrips). 

b) Evaluation of potential role 	of parasites, predators and pathogens 
in the management of cowpea insect pests. 

c) Identification and evaluation of chemical insecticides, for minimal

and 	 judicious ute, paying special attentioni to safety and selectivity. 

d) Close collaboation with the national programs in the region to 
enhance exchange of information and ideas. 

e) Training of national program scientists to ensure their active and
full participation in the newly established cowpea and maize collaborative
 
research networks for West and Central Afriza.
 

10.7. 	SOIL-WATER MANAGEMENT
 

The 	 following studies are recommended:
 

a) Quantification 
of responses of local and improved varieties of groundnut 	and sorghum, as well as improved varieties of millet, to tied 	ridges. 

b) Responses of intercropping systems to tied ridges.
 

c) Evaluation of the tied ridging system at on-farm level; effort
should be made to explain the differences between yields obtained at research 
stations and those attainable in farmers' fields. 

d) Characterization of rock and earth bunds, 'holes', and other systems

of soil and water conservation in terms of soil physical, chemical and
 
hydrological properties. 

e) Long term evaluation of minimum or zero-tillage systems with respect

to lengt. of cr, pping and fallow periods, changes in soil properties over 
time, economic viability, etc. 
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