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ABSTRACT 

Twenty-one cultivars of cowpea (Vigna ungui
clliaia L. Walp) were screened for dry-seed yield 
and its components during two successive summer 
seasons (2004 and 2005) under Sohag conditions. 
There were significant differences among cultivars 
for all studied characters. Cultivar 'Dokki 33 I" was 
the earliest, while cultivar 'IT 81 0-994' was the 
latest in flowering. Cuitivar Black eye stems were 
the longest, while, those of cultivar 'Dokki 331' 
were the shortest. Cultivar 'IT 93 K 624' produced 
the longest pods, while cliitivar 'IT 81 D-72I' the 
shortest ones. Cultivar TVU 21' gave the largest 
number of branclll:s!plant, while cultivar 'IT 90 K 
1020-6' was the least in this character. Cultivar 'IT 
81 0-1064' gave the greatest number of seeds/pod, 
while cultivar 'Black eye' was the leas'! in this 
character. Cultivar 'IT 93 K 2045-20' gave the 
highest value for pod-filling, while cultivar 'IT 93 
K 2046-1' showed the lowest value. eultivar 'IT 
81 1)-994' produced the highest weight of 100
seeds. while those seeds of cultivar 'IT 81 D-72I' 
were the lowest. Cultivar 'IT 93 K 12904' pro
duced the highest total dry-seed yield, while culti
var 'IT 81 D-994' gave the lowest. 

In addition, the twenty-one cultivars of cowpea 
were tested and screened for susceptibility to in
festation by Cul/osuhruchus macululus (F.) in the 
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laboriitol')1 cundilion. Resulb (lbtained for tht' 
cowpea seed beetle (c. lIIaculalll,l) indicated a 
different response of the tested cultivar seeds in 
terms or preference and non prekrence, laid eggs, 
percentage of damagcd seeds and cmcrges adults. 
developmental period, adult wcight at emergence 
and seed weight loss due to keding by one larva 
when reared on seeds of the same cultivars. Culti
val'S IT 81 0-1064, IT 93 K 12904 and IT 82 0
889 showed a signifiLant degree of antixenosis, 
antibiosis and/or tolerance to inli:station by C 
maculalus. These cul!ivars had few numbers or 
eggs laid by one C macuialUs female, low per
centages of damaged seeds, loss in weight and 
emerged adults. The total developmental time 
(TDT) of this pest was significantly delayed when 
reared on these cultivars. Also, larvae consumed 
less amount of their seed niaterial. Also, the body 
weight of adults reared from these cultivars was 
less whell'~ompared with those reared on most of 
the other cultivars. Therefore, these four cultivars 
may be useful for breeding programs of cowpeas 
towards producing new cultivars with high level 
of resistance/tolerance to C. tIIacuialUS. 

It was concluded that the cultivar IT 93K 
12904 Produced the highest total dry seed yield 
and was the most tolerant to C. lIIucuiales. 

. INTRODUCTION 

Cowpea (Vigna un£lIicuiula L. WaipJ is one uf 
the IllOSt important legume crops in Egypt and 
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tropical and sub-tr(lplcal regions, Improvlllg crop 
productivity as well as resistance to cowpea wee
vi I insect in Egypt may be ach ieved through intro
ducing new high-yielding and rl."sistant cultivars 
Several investigators in different countries of the 
World carried out evaluation studies llf Cllwpea 
cultivars and,or genotypes In L:gypt, milny culti
vms l)!" co\.\-pe<l I\cre tested and evaIU;Ilt'd b~ Ab
lh'I-Salam & EI-Hakeern (197U); Malash 11(71); 
Stino el al (1971); Nassr (1981); Abdcl-Ati 
(1983); Abo-Baker el al (1983); Garnil & Gad 
EI-Hak (1984); Gad EI-Hak et al (1988) and 
Damarany (1994), In International Institute of 
Tropical Agriculture (I JTA) in Nigeria. cowpt:a 
trials were l'arried out by Akinola and Davis 
(1978); Summerfild et al (1978), Aggarwal 
(1987); Blade et al (1992) and Singh (1993). 
Studies of cowpea varietal evaluation ",cre also 
carried oul in other countries or the World by 
many investigators, (Farish, 1947; Ojchomon, 
1979; Koh i el al 1971; Bliss el al 1973; 
Chandrappa, 1974; Erksin & Khan, 1976; 
Chaturvedi et III 1980; Turk el al 1980; Bohy
lalha et al 1984; Funandez & Miller 1985; 
Kahn & Slojelia, 1985; Singh & N'tarc, 1985; 
Davis et al 1986; Aple et al 1987; Babalcye, 
1988; Paul et 111 1988; Akundabweni et til 
1989; N'tare, 1989; Aghora et al 1994; Kor

.mawa et til 2004; Kristjanson et til 2005 and 
Alene & Manyong 2006). These authors found 
considerable variation among cowpea cultivars 
and breeding lines. In addition, cowpea is a stable 
legume seed that is important worldwide (Singh 
& Van Emden, 1979 and Jackai & Daoust, 
1986). 

Cowpea provides more than half of the plant 
protein consumed by many poor people in the 
tropics and subtropics region and it contributes to 
animal feed and 'ipi! nitrogen environment. How
ever, as in the case of many other food crops, wide 
spectrums of insect pests attack cowpea both in 
the lidd and during storage causing severe eco
nomic damage (Prevelt, 1961 and Caswell, 
1981). Among them is the cowpea beetle, Cu/
losohruchus muculillUoS (F.), a cosmopolitan and 
lIlo,1 Important pest of stored cowpeas (Jacka; 
and Oaoust, 1986) that can render the unprotected 
unsusceptible for food or seed in 4-6 months. 

Control of this important seed pest is crucial 10 

the ~ustainable production of cowpea in all the 
ar~as where it occurs, While there arc several 
clJl11mercial insecticides available for the control 
of <. '. macu/allls, these are often too expensive for 
low-resource farmers, unavailable in village mar

kt:l~ and can ;jl~u rl',I"t in loud contamination or 
environmental pollution (Egwuatu, 1987). In or
der to reduce over-dependence on chemicals for 
contrul ol"st'ed IllSS dlW 10 C manilalus attack, the 
search for rl'sistanl I' c1wpea has increasingly be
come the option of choice in recent years, The 
development dnd use .-.r resistant cowpea cultivars 
offers a simple, chet~p and attractive approach for 
the reduction of C macululUS damage. Several 
workers (Booker, 1967; Redden & McGuire, 
1983; Ofuya, 1987 and Mbata, 1993) have used 
difJerent combinations of seed and insect numbers 
to screen the seeds uf cowpea for resistance to C. 
mucu/allls, The success llf such screening pro
grams depends very critically on usmg standard
ized protocols Ihat are accurate. reliable aIld gen
erally accepted for measuring resistance. The ob
-it:ctive of this study was to screen twenty-on> cul
tivars of cowpea for high-yidding and resistance 
to weevil insect injUry while being acceptable to 
the Egyptian farmers ilnd consumers. 

MATERIALS AND METUOOS 

Twent") olle different cultiv<lrs of cowpea (V/

xn1/ lIf1glliculut<l L. Walp) from diverse origills 
were used iii this study. The names, seed coat 
color and sources of Ihest:: cultivars are presented 
in Table (I) and Figure (I). These Illdteriab w're 
screened for yield, yield component and suscepll
bility to Col/u_lt)bruchus moc/l/alU,1 (Fabricius) 
The study was carried out in the Laborat(H)' and 
Experimental farm at Sohag UniverSIty during the 
two sllccessive summer seasons (2004 nud 20(5). 
The soil where the cowpeas were grown IS sandy 
calcareous (top 30 cm surfnce layer contains 
transported Nile sediments over desert soil) A 
Randam;,~ed Complete-Block Design (RCBD) 

. with four replications was used, hll'h plot con
. sisted of four ridges 60 em wide and 4 m long, the 

plot area was 9.6 m". Seeds were sown in the !irst 
week of May in both years at 30 cm within-row 
spaces. The normal cultural practices of irrigation, 
lertilization, and-weeding and pest control were 
lollowed in this study. 

Data recorded on cowpea r1ilnrs were number 
of days to 50% flowering, kngth uf plam per ma
ter and number of branches per plant Harvesting 
was done as about 50%of the pods of each plot 
dried, then IU pods were randomly taken from 
each plot to record P')e! length, number of seeds 
per pod, weighl of 100 dry seeds, and pod fdllf1g 
% determined accord ing to Remison ( 1978) using 
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Table 1. Name, source and seed color and size of twenty-one cultivars of cowpea tested in this study. 

Code No. Cultivars Source Seed color and SiZe c. 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 

IT 85 F-2205 
IT 82 D-889 
IT 81 D-1064 
IT 81 D-721 
TVU 3236 
IT 8 [ D-994 

IT 93 K 2045-20 
IT 93 K 273-201 
IT 93 K 12904 
IT 90 K 1020-6 
IT 93 K 370 
IT 89K D 374-57 
IT 93K 624 
IT 90 K 2840-2 
IT 98 K 2064-2 
IT 93 K 2046-1 
Blackeye. 

18 TVU 21 
19 Black Crowder 
20 Creamy 7 
21 Dokki 331 

I1TA *, Ibadan, Nigeria 
IITA *, Ibadan, Nigeria 
IITA *, [badan, Nigeria 
IITA *, Ibadan, Nigeria 
liTA *, Ibadan, Nigeria 
IITA *, Ibadan, Nigeria 
liTA *, Ibadan, Nigeria 
lITA *, Ibadan, Nigeria 
lITA *, Ibad an, Nigeria 
IITA *, Ibadal), Nigeria 
(ITA *, Ibadan, Nigeria 
IITA *, Ibadan, Nigeria 
IITA *, Ibadan, Nigeria 
IITA *, Jbadan, Nigeria 
IJTA *, Ibadan, Nigeria 
liTA *, [badan, Nigeria 
IITA *, Ibadan, Nigeria 
lITA *, Ibadan, Nigeria 
lITA *, [badan, Nigeria 
Local, EAO**, Egypt 
Local, EAO**, Egypt 

. ,* lit A. Internallunal Institute of TropIcal Agnculture. Ibad an, NIgena. 
** EAO. Egyptian Agricultural Organization, Egypt 
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Figure l. Dry seeds of twenty-one cowpea cultivars. (I) IT 85 F-2205. (2) IT 82 D-889. (3) IT 81 O

J064. (4) IT 81 D-72 J. (5) TVU 3236. (6) IT 81 0-994. (7) IT 93 K 2045-20. (8) IT 93 K 273
201. (9) IT 93 K 12904. ([0) IT 90 K 1020-6. (11) IT 93 K 370. (12) IT 89K 0374-57. (13) 
IT 93 K 624. (14) IT 90 K 2840-2. ([ 5) [T 98 K 2064-2, (16) IT 93 K 2046-1. (17) Blackeye. 
(18) TVU 21. (19) Black Crowder. (20) Creamy 7. (21) Dokki 331. 
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the following torrriula: Pod-filling % = No. of 
seeds per pod! Pod length (cm) x I00. 

In add it ion. total yIeld of dry seeds was re
corded 

As	 for seed susceptibility to cowpea weevil 
(( 'al/osohruchus mC1culalUs), the following steps 
were conducted: 

1- Stock Culture 

:'\ laboratory culture of Cullosohruchus macfl
1<11111 (Fabricius) was established from the natu
rdlly intested cowpea seeds and maintained for 
three generations under laboratory cond itions. The 
seed~ were first deep frozen for 30 days to kill off 
any prior infestation and were then kept under 
laboratory conditIons for 7 days before infestation. 

2- Preference and non preference test 

Choice tesb were conducted according to 
Messina and Renwick (1985) to examine beetle 
ovipositiun preference among the 21 cowpea cul
tiv<tls. J-:ach choice test consisted of four Petri 
dishes supplied With 2:' seeds and replicated tour 
tlln,~s tll each CUllJ .. ar. Four males and females (If 

the 1l,'\\ly eml'rged adults (0-1:' huur oldl or t' 
II/lldd"/iIS WI.'l't.' placed in each dish lor 72 11\)urs. 
Pl'lli dbhl's were kept under laboratl.lry conditions 
,II ll'mperalure or J I ~ 2"C. relative humidity S, 
hlJl)" ilnJ phO(llperiod of 16/8 (day/night). The 
IIII IIIher 01 L'ggS laid on the seeds of ('ach cultivar 
was recorded. Classification of the tt'sted cowpea 
cultivars to preference and non preference degrees 
was <applied as described by Semeada (1985) and 
Nosser (1996) based on a quantitative approach. 

3- Antibiosis 

Antihiosis is posilion of some property by the 
plant which directly or indirectly affects the pcr
fOflllJm:e of the pest in terms of survival. gr<mth, 
development rate. fecundity, elC (Van F:mden, 
1987).1 herdc)re, laboratory experiments call· 
ducted to elucidate thIS phenomenon by studying 
the dli;('! ol cowrea cultivars on the total number 
uf emerged adults and the biology of C. macula/us 
as devised by Ofuya (1987) with minor modifica
tions where necessary, 
3.1, Effect of cowpea cultivars on the total number 

of emerged adults: Forty clean seeds of each 
cultivar were submitted for infestation by one 
male and one female of C mac.:ulalus obtained 

from the laboratory eultivar. New emerged 
adults (0-24 hour old) were used. Infestation 
was in 9.0 em diameter glass Petri dishes. 
Four Petri dishes were infested per cultivar to 
giv~ four replications. The Petri dishes were 
kept under laboratory conditions at a tempera
ture of 31 + 2, relative humidity of ))/60 % 
and photoperiod of 16/8 (day/night). The per
centages of damage were recorded 30 days af
ter infestation. Additionally, 40 seeds weight 
of 40 clean seeds of each cowpea cultivar 
were determined The percentage of damaged 
seeds was calculated as number of damagt:d 
seed / Total number of damaged and undam
aged seed 

3.2. Effect	 of cowpea culti\';>fS on the biology of 
C maculu/es: Forty ckan seeds of each £ulti
var were infested with one fresh aduh male 
and female (0/24 hour old) in glass Pelrl 
disht:s (9.0 Clll diameter) Tlh~ insects addt:u 
werc reared on the same cowrea cultivars, 
The developmental period (egg laying to adult 
emergence) was \)bserveu lor adults cmcrging 
trom each cowpea cullivar. A1.'0, the ft.·cun
dity and longn ity of fCllIale rt'ared from each 
eultivar were calculaled fhe pen.:entage of 
adults emerged was calculaled as l<ltal number 
of emerged adults / number 01' (~ggs laid on 
seeds including hatched and non-hatched 
eggs 

3.3. Tolerance	 Toler;mce shnw as a reduced plant 
reSf)pnst.' (usudll) III Ierllls "I yield Il'ss) to a 
given pest hurdcli (Van Emden, 1987). A 
laboratory experiment was jllustrated I\.' lest 
this phenomennn on the 21 studied ul\~pca 

cultivars. The e>.perimellts was condu.:tt.'d as 
described by Nakhla (1988) III detennilll' loss 
in seed weight caused by Ihl' ,·owpt.'a hedk C 
maculu/us with minor ll11lllllicalion Seeds 
used w~re fro/cn for 60 di1\ '. heli1re ml'esta
lion to be inscct-free. Bat,:lh'S of ten ,'ie~Js 
each were weiglh:J and ~,'PI jll 1.5 )( :'(1 (In 

specimen tube Ten replicates '''we made for 
each cowpea-.:ultivar. Adulh 01 ( /lit/CilIa/liS 

were taken from klboralol) (uhllre ilild H;'ared 
on the different clJltivar seeds under lahora
tory conditions. One pair (malt and remak) of 
newly emerged ndults was introduced to each 
specimen tube c'Hltainlng k.nOWJl wl'rghl seeds 
(ten seeds), The lubes were cove:-ed ,.. nil I.·ot
ton and kept under laboratory conditioJl at a 
temperature of:; I I 2"('. relative Iwmidlty .~5

60 % and photoperIOd uf 16'l~ (day! night). 
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Seventy-two hours later, the insects were re The earliest cultivar was 'Ookki 331', while the 
moved and the tubes containing the ten seeds latest one was 'IT 81 0-994'. Similar trend was 
having eggs were again kept at the same ex reported by Abd EI-Hady, (1998). Data on plant 
perimental conditions and observed daily till length sf)ow that the tested cultivars significantly 
emergence of freshly adults. The daily emerg differed, some were determinate with small and 
ing adults were counted and weighed up to the compact vegetation and others were indeterminate 
end of the generation. The weight of the ten having large vegetation. Plant length ranged from 
seeds in each specimen tube was determined. 32.95 to 124.85 cm. Cultivar 'Ookki 331' had the 
The decrease in weight of ten seeds is equiva shortest and cu Itivar '8 lack eye' had the longest 
lent to the amount of food consumed by the stems. Results of number of branches/plant are 
larvae of the emerging adults. The weight loss presented in Table (3). A wide range of variation 
in seeds was determined as fa Ilows: weight of was detected among the tested cultivars. Number 
seeds before infestation - weight of seeds at of branches/plant ranged from 5.28 ('IT 90 K 
end of the storage period. All data in this 1020-6') to 12.52 (TVU 21'). 
study obtained were subjected to statistical A wide range of variation was detected among 
analysis by using F-test. The means were the tested cultivars in respect of pod length Table 
compared according to Duncan's multiple (3). Pod length ranged from 10.43 to 18.23 cm. 
range Test (Gomez and Gomez, 1984). Cultivar 'IT 93 K 624' had the longest pods 

(18.23 cm), while cultivar 'IT 81 0-721' gave the 
RESLJLTS AND DISCLJSSION shortest ones (10.43 cm). 

As for number of seeds per pod data in Table1- Flowering and vegetative Growth 
(4) presented, a wide range of variability among 

As shown in Table (2), number of days to these tested cultivars. 
reach 50% flowering ranged from 46 to 60.5 day. 

Table 2. Number of days to 50% flowering and plant length (cm) for 21 cultivars of cowpea evaluated 
d hi' 2004 and 2005 a lag, E~gypt.urlng t e summer planting III seasons, S I 

Code Days to 50% Flowering Plant length (cm) 
No. Cultivars 2004 2005 Mean 2004 2005 Mean 

I IT 85 1-"-2205 54 he 53 cd 53.5 C 58.4 m 58.5 1m 58.47 K. 
2 IT 82 LJ-889 -18 h 49 gh 48.5 I 52.4 q 52.3 q 52.33 N 
3 IT 81 0-1064 5 I ef 50 fg 50.5 G:-! 60.3 k 60.0 kl 60.17 J 
4 IT 81 0-721 54 bc 54 bc 54.0 C 87.0 def 86.3 ef 86.67 E 
5 TVU 3236 55 b 55 b 55.08 55.9 n 55.2 no 55.57 L 
6 IT 81 0-994 60 a 61 a 60.5 A 83.6 g 83.3 g 83.43 F 
7 IT 93 K 2045-20 50 fg 51 ef 50.5 GH 48.6 r 48.3 r 48.43 0 
8 IT 93 K 273-201 50 fg 50 fg 50.0 H 41.2 s 41.1 s 41.15 P 
9 IT 93 K 12904 54 bc 54 bc 54.0 C 49.1 r 48.8 r 48.930 
10 IT 90 K 1020-6 54 bc 54 bc 54.0 C 98.0 c 98.2 c 98.08 C 
II IT 93 K 370 52 de 51 ef· 51.5 EF 79.5 h 79.3 h 79.38 G 
12 IT 89K 0 374-57 51 ef 51 ef 51.0 FG·,. 59.5 kim 59.3 kim 59.4 JK 
13 IT 93K 624 54 bc 53 cd 53.5 C 88.1 d 87.4 de 87.77 D 
14 IT 90 K 2840-2 55 b 55 b 55.08 103. b 104.0 b 103.508 
15 IT 98 K 2064-2 53 cd 52 de 52.50 ~3.7 pq 54.00p 53.83 M 
16 IT 93 K 2046-1 51 ef SO fg 50.5 GH 52.5 q 52.4 q 52.45 N 
17 81ack eye 53 cd 52 de 52.50 124.7 a 125.0 a 124.83 A 
18 TVU 21 52 de 52 de 52.0 DE 68./ .i 67.8 j 67.97 ! 
19 8 lack Crowder 51 cf 50 fg 50.5 GH 76.7 i 77.0 i 76.83 H 
20 Creamy 7 51 cf 51 ef 51.0 FG 85.7 f 86.0 ef 85.83 E 
21 Ookki 331 46 i 46 i 46.0 J 32.8 t 33.1 t 32.95 Q 

Mean 52.33 A 52.10 A 69.46 A 69.40 A 

Means within t:ach column followed by the same letlt:r(s) are not significantly d'iffercnt at the 0.05 probability levell!
Yield and its comflonents . - - ... - . 
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Table 3. Pod length and number of branches/plant for 21 cultivars of COWpNI evaluated during the SUIll 


mer planting"in 2004 and 2005 seasons, Sohag, Egypt.
 

Code No. Cultivars 

1 

Pod length (cmL No ofJ2!:-~llchc~.£:lant J 
2004 2005 Mean 2004 2005 Mean 1 

r--I---rf'85F-2205 I3.47 jkl 1~80ij--1363G-7Jlj~-7,oi~- 7.08~1 i 
I 2 IT!l2D-889 1367ijk IHlOhij IH3FG 7211ijk 723ijk 7.22(;11 

3 nXI D-IOM J5H7d 1617cd 1602C lJ.1Oc 9.27.: 92XD 
~ IIXID-721 10.374 10.504 10431. IUOgh l.l.27gh H2Xr· 
5 TVli 3236 11.97op IDOno 12.131J l.l.17gh 850fg XJH 
(, IT X I D-994 16.27 bed Ih.60 be 16.43 B 627 n 660 k-11 043 I 
7 IT{j3 K2045-20 12.3311u /2.000p 12.171J 7.67 hi 7501 7.58U 
X IT 93 K 273-20 J 14,07 hi 14.43fgh 1425 E 7.10 ij 7.20 ijk 725 GH 
lJ IT 91 K 12904 13.93 hij 1.1110 ij 13.87 FG 637 mn 6.~0 .I-n 0.5.1 I 
10 1190K1020-6 14.67efg 1497ef 1482D 5370 52no 5.1XJ 
II 1193 K370 1227no 1260mn 12.431 6411mn 6.l0n 6371 
12 IT X9K D 374-57 16.47 be 1680 b 16.63 B 6431mn 610 n 6.27 I 
13 11 lJ3K 624 18.13 a 1840 a 18.n A 620 n 64() ron 6.30 I 
14 IT90K2840-2 1310lm 1320kl I315H 8.27gh 8i)Utg 8.43[' 
15 IT98K2064-2 11.57p II.90op II.73K 700i-m 720iJk 7101/ 
16 IT93K2046-1 18.07 a IXIOa 1821A 6.40mn 1)001;'·n (,~)I 

17 Blaekt'ye 12.l3nop 1220no 12171J 1O.67d I080cd 10.7\(': 
Hi TVlJll 14.93ef li.OOt: 1497D 12·Ua 12t\()a 12'2A I 
I') • Black Crowder 1193 (Jp 12.0U (,P 1197 JK 867 fg 9Uhf 8X5 F I 
20 ('r~amy7 12.27no 1263mn 12.45,1 IIJ:'bl: 11 70b II'iJH I 

\. 21 Dokki 331 14.!.tLb_I__ Jj~~~h_I_.J:U5Ef ~:17 ~_. _.Ji 'i(}IL-~_..~ 
i Mean (38lJ ;\ HOX A 7 X~, '" 7 9~ II i 
Means wnhin each column followed by the same leller(s) are nol ~igl\itieantly diflei". ,11 at the (l 05 pn,oaoility k\'d. 

'I able 4. Number of seeds/pod and pod filling percent for 21 genotypes of .:owpea evaluated during the 
summer lantin in 2004 and 2005 seasons, Soha , E 1 t. 

. Code Cultivars No. ofsecd~~L.__ . .. . ~!2S!--"I!ling % 

I-~i-"--' IT 85~2205 102~~:hi lI2~~~t~~-I-~~;;'I;)-'-l)Oii;I'l--7'~~)15~'--'7~1~~~D'-
? IT X2 D-81l9 lOOO k-p 10 II i-m 10 I 1'1"(, 73 17 d 72AO clg n 7'1 11(, 

3 n 811)-1064 12.43ab 1::'I,Oa 12~2;\ 7114\,:-1 779.\.:d 7111Xfl 

4 Irl.l1D-721 8.17uv lUlu\ 820K :xn~d 78.I.1 .. d 7l:I60CD 

5 IVU 3236 10.50 hij 10.93 fgh IV 72 0 811 01 b 88117 b 88 H H 

6 II 81 D-994 11.27er II <lOdc II.DC 6910ghi 6lo\68 t'-; h8.99H 

7 IT \13 K 2045-20 12.03 be II.110 cd II n Ii Y7 64 <J 9XJ4 d </7°19.\ 

X 11'93 K273-201 10.IOJ-n 10171-111 10.131'1' 7lX'idg 711481~!1 ~: 171dl 

l) II 93 K 12<J04 IllA7 Uk 11127/1\1 ItU7 F 75 12 JI:'4.40 " 14.7/0 L 

10 1190K1020-6 1200be 1207bc 12.03B. lnne 8062l: X120C 
I' 

II II lJ3 K 370 9.931-p 10.07j-o 10.00 FG 80.99 c 799h 8041 lD 
12 II 89K D 374-57 10.80 ghi I0.90 I~J 10.85 D 65.61 ilk 6488 jli 1>525 I 

13 1193K624 1210bc 1200bc 1205B 669{jh-k 1>5.24Jk 66.111 

II I r 90 K 2840-2 8.40 tu 840 tu 8040 K 64 11 Ii 6164 k 63 8lSl 

15 II 98 K 2064-2 9.27 qr lJ63 n-q lJ.45 I 80 12 c 8095 c XU '5 ~ CD 

16 1193 K 2046-1 9831-p 9.73 m-r 978 (ill 5163 I 'i3771 53 "1.1 J 

17 Black eye 773\\1 7.90vw 7.821 6375k M.75k 1>4.2'i) 

III IVlJ21 9.871-p 1000k,p 9.93FG 660Sii~ 6667iJk hliPI 

!lJ Black Crowder IU7 sl 890 r~ tUn J 7147.J 7417 d' n 82 U' 

~O lreamy? 1O.00k-p IU.2Uj-rn 10.11·:F<i 81qt; 8(174,' XII·le I 
ll..__D,ukki 331 9~__960 l?£9..__ 9.57 HI _.?J...6_4_<;I~ 2.U5'_~"£. __.__.?L~J_ ~~~_ j 

Mean 10.19 A 10.28 A 74 J'fA 74 lOA I 

Means withlO cadl column followed by the same ICller(s) arc not significantly dlffncill at the 0 05 rrobabJlil) level.
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Number of seeds/pod ranged from 7.82 to 12.52 
seeds. 

Cultivar 'IT 81 D-I064' had the largest number 
of dry seeds/pod (12.52), whi Ie cultivar '8 lack eye' 
had the smallest llumber of dry seeds/pod (7.82). 
Pod length and numb~r of seeds/pod were reported 
to be positively associated ,,'ith seed yield. Culti
val'S having higher values for pod length and num
ber of seeds/pod are favorable. The results of vari
ability in both traits (pod length and number of dry 
seeds/pod) were in agreement with those obtained 
by Stino etlll (1971); Nasser (1981); Kahn & 
Stofelia (1985) and Gad EI-Hak et al (1988). 

Concerning pod filling percent a wide range of 
variability was found among the studied cultivars 
(53.70 to 97.99 %) as presented in Table (4). The 
highest value of pod filling was obtained from 
cultivar 'IT 93 K 2045-20'. On the other hand, cul
tivar 'IT 93 K 2046-1 had the lowest value of pod 
filling. Similar trends were reported by Turk etal 
(1980); Fernandez & Miller (1985) and Aggar
wal (1987f 

Among the illlpurtant yield components in 
cowpea is the weight of 100 dry-seeds. Results of 
this trait are presented in Table (5). A wide range 
of variabi Iity was observed among these tested 
cliltivars. Cuttivar 'IT 81 D-994' gave the heaviest 
100-dry seeds (25.69 g), while the lightest (12.65 
g) were obtained from cultivar'IT n D-721 '. 

Respecting total yield, a wide range of vari
ability was found among the tested as shown in 
Table (5). Cultivar 'IT 93 K 12904' produced the 
highest value for total yield of dry seeds (1110.8 
kg/fed). On the other hand cultivar 'IT 81 D-994' 
gave the lowest value in this character (247.3 
kg/fed). Our results on weight of 100-dry seeds 
and total yield of seeds/fed are in agreement with 
those. obtained by Abdel-Salam & EI-Hakeem 
(1970); Ojehomon (1970); Kohli et III (1971); 
Malash (1971); Abo-Baker et al (1983); Abdel
Ati (1983); Gamil & Gad EI-Hak (1984);~Da\'is 

etal (1986) and Gad EI-Hak et al (1988). 

Table 5. Weight of IOO-seeds (g) and seed yield (kg/fed) for 21 cultivars of cowpea evaluated during the 
summer planting in 2004 and 2005 seasons, Sohag, Egypt. 

Code 
No. 

I 
2 
3 
4 
5 
6 

7 

8 
9 
10 
11 
12 
13 

14 
15 
16 
17 
18 
19 

20 
21 

Cultivars 

IT 85 1"-2205 
IT 82 D-889 
11'81 D-I064 
IT 81 D-721 
TVU 3236 
IT 8 I D-994 

IT 93 K 2045-20 
IT 93 K 273-201 

1'1'93 K 12904 
IT 90 K 1020-6 
IT93 K370 
IT 89K D 374-57 
IT 93K 624 
IT 90 K 2840-2 
IT 98 K 2064-2 
IT 93 K 2046-1 
Black eye 
TYU 21 

Black Crowder 

Creamy 7 

Dokki331 

Mean 

Weight of 100- dly seeds (g) Dry seed yield (kg/fed) 

2004 2005 Mean 2004 2005 Mean 

20.39 i 20.63 ghi 20.51 F 465.8 k 465.9 k 465.9 K 
16.41 0 16.500 16.46 J 603.7 g 600.0 gh 601.9G 

15.05 P 15.23 P 15.14 K 402.5 0 401.8 0 402.20 
12.68 s 12.62 s 12.65 N 595.6 h 594.2 h 594.9 H 

16.73 no 16.370 16.55 J 448.6 I 449.1 I 448.8 L 
25.66 a 25.72 a 25.69 A 248.0 I' 246.7 I' 247.3 R 

16.92 no 16.590 16.76 J 665.8 f 665.9 f 665.9 F 

21.58 def 21.52 ef 21.55 E 519.1 j 519.4 j 519.2 J 

18.07 1m 18.16 kl 18.12 H 1110.4 a 1111.1 a 1110.8 A 

23 .08 c 23.4 7c 23.28 C 270.1 q 272.4 q 27I.3Q 
21.28 fg 21.19 fgh 21.24 E 341.2 P 340.6 P 340.9 P 

21.80 def 21.65 def 21.72 DE 792.4 c 793.4 c 792.9 C 

22.03 de 22.30 d 22.16 D 716.2 d 716.2 d 716.2 D 

20.53 hi 20.38 i 20.46 F 521.1 j 521.6.i 521.4 J 
17.43 mn 17.37 n 17.40 I 977.9 b 978.8 b 978.4 B 
24.94 b 24.79 b 24.87 B 426.8 n 426.5 n 426.6 N 
18.77 jk 19.07 j 18.92 G 439.8 III 439.8 m 439.8 M 

21.30 erg 21.39 ef 21.35 E 572.1 i 572.2 i 572.2 I 
14.17 q 14.35 q 14.20 L 605.2 g 605.8 g 605.5 G 
13.49 I' 13.46 r 13.47 M 448.3 I 448.9 I 448.6 L 
13.16rs 13.31 rs 13.23 M 698.9 e 699.7 e 699.3 E 
18.36 A 18.38 A 565.2 A 565.3 A 

. - . -.Means wlthlIl each column followed by the same lelter(s) are not SignifIcantly dlflerent at the 0.05 probabillly level. 
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111- Seed susceptibility to the cowpea weevil 
(Callosobrucllus macutatus) 

1- Preference and Non-preference 

The oviposition choice tests measured non
preference resistance. Data revealed highly sig
niiicant difference among cowpe<\ cultivars. Ac
wrd ing to the equation described by Semeada 
(1985) and Nasser (1996), the 21 cowpea culti
vars can be divided into live groups of preterence 
(Table 6). The first one includes Creamy7, IT 
81 D-n L IT 93 K-624, TVU21, IT 90K-1 0206 and 
Dokki 331. this group was highly preferred to C 
"wculUlus. The second group was preferred in
cludes IT 89 KD 374-57, Black Crowder, IT 85F
:2205. Black eye, IT 90K-28402, IT 93K- 273-20 I 
and TVU3236. While the third group included IT 
93K-370 and IT 93K-2045-20 as slightly preferred 
III (. l/1uculu/us. However, the fourth group were 
IT 81 D-994, IT 93 K 2046-1, IT 98 K 2064-2 and 
IT 82 D-889 were the moderately preterred, while 
the tilth group was non-preterred and included 
two cultivars (IT 81D-1064 and IT 93K 12904). 
Our observation on the selected cowpea cultivars 

suggests that the highly preferred cultivars were 
large and smooth or mildly-rough seeded. How
ever, the slightly preferred cultivars were large 
and rough. while, the moderately preferred culli
val's were large and smooth or rough. On the othcr 
hand, the only non-preferrt'd cultivars (IT 81 D
1064 and IT 93K 12(04) were small and smooth 
or rough seeded. Thus cowpea cultivar!> resistance 
to C macula/us may include some sort of antix
enosis. 

Our finding agrees with previous studies re
ported by Newanze ct at (1975) who found that C. 
mantia/us prefers smooth-coated dnd well-filled 
seeds to rough and wrinkled ones for oviposition. 
Mitchell (1975) revealed that host preference in 
this specie~ due to chemi(;al cues, females show 
preference for large, smooth seeds. Mbatll (1992) 
reported that the surface area of cowpea seeds 
varies among varieties and the number or eggs laId 
per seed is positively correlated with the surfa\2c 
area. However, in a no-choice oviposition experi
ment, the bruchid, Bru\2hidius atrolineatlJs female. 
laid equally in all cl'wpca varieties (Ofuya and 
CreiJland, 1(1)5). 

'1 able 6. Cowpea seed surface texture, preterence degree and number of l'ggS laid per lour females of ('al
lusobruchus maculatus on 25 seeds of ditferent cowpea cultivars. 

No. of eggs laid on Prefercll\2e
Code No. Seed Surface texture 

r'
I 

Cultivars seeds del!.ree ----...--..-- ....-....---.-----------.------------------.-...-...:::-.-...._. 
I IT 85 F-nos Smooth 130.00 b P 

I 2 IT 82 D-88Q Smooth 47L1 fgh MP 
3 1'1'81 D-I064 Smooth 32.6i'h NP 

II 
4 
5 

1'1'81 D-721 
TVU .3236 

Smooth 
Mildly Rough 

145.00ab 
120.67 be 

HP 
P 

6 IT 81 0-994 Rough 71 .00 ef rvl P 
7 IT 93 K 2045-20 Rough 9967 cd SI) 
8 IT 93 K 273-20 I Mildiy Rough 12200 bc P 
'} 11'93 K 12904 Rough 41.33 gh NP 
10 IT 90 K 1020-6 Smooth ',. 14233 ab HP 
II IT 93 K 370 Rough 80.00 de SP 
12 IT 89K D 374-57 Mildly Rough 11400 b P 
13 IT 93K 624 Smooth 14500ab HP 
14 IT 90 K 2840-2 Mildly Rough 125 33 b P 
15 IT98K2064-2 Rough 50,(lOfgh MP 
16 IT 93 K 2046-1 Rough 5767 ~t:g MP 
17 Black eye Mildly Rough 120 (\7 b P 
18 TVU 21 Mildly Rough l43'!; ab HI' 
(9 UlackCrowder Smooth 131.67 b I' 
20 Creamy 7 Mildly Rough 16000 a HP 
21 Dokki 331 Mildl Rou h 142.00 ab HP 

Mean, li.lllowed by the same leller(s) are not Significantly different at 0.05 level of pro!'at-ilitl 
Ill' - highly prel~rred, P ~ Preferred, SP = slightly pretcrred, MP =. Moderate Preferred and NP ., Nl1n-f"<'lerreu 
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2- Antibiosis	 with an average of 5.0 and 6.0 individuals / 40 
cowpea seeds, respectively. Concerning the per

2.1. Effect of cowpea cultivars on the total centage of damaged seeds, statistical analysis of 
number of the emerged adults the data revealed that a highly significant differ

ences among the tested cowpea cultivars. The 
Data in Ta ble (7) represent number of adult cowpea cultivars Creamy7, IT 81 0-721 and Ookki 

emerged from forty' cowpea seeds exposed to 331 had the highest damage percentage (52.5, 47.5 
newly emerged one male and one female of C. and 45.0%, respectively). However, the cowpea 
lIIacl//a/us reared on the same cultivars. Obtained cultivars IT 810-1064 and IT 93K-12904 had the 
results showed that the largest number of emerged lowest damage percentage (12.5 and 18.3%). Our 
adults was recorded from the cowpea cultivars finding agree with those reported by Singh et al. 
Creamy 7, IT 810-721 and Ookki 331 with an (1985) who observed that the number of emerging 
average of 71.67,63.33 and 61.0 individual /40 adults determines the extent of damage and conse
cowpea seeds, respectively. However, the fewest quently seeds permitting more rapid and higher 
number of emerged adults were recorded from the levels of adult emergence will be more extensively 
cowpea cu ltivars IT 81 D-l 064 and IT 93 K-12904 damaged. 

Table 7.	 Mean of parameters in cowpea cultivars screened for susceptibility to Callosobruchus maculatus 
under laboratory conditions. 

Code No. Cultivars 

No. of 

adult 

emerged 

% dam

aged seeds 

Mean developmen

tal period (days) 

Average life 

span of female 

(days) 

I IT 85 F-2205 45.00 fg 35.83 efg' 19.00 gh 7.00 ab 

2 IT 82 D-889 8.00 I 22.50 j 26.00 bc 5.00 cd 

3 IT 81 0-1064 5.00 m 12.50 k 31.00 a 4.67 d 

4 IT 810-721 63.33 b 47.50 b 20.00 fgh 6.00 a-d 

5 TVU 3236 44.00 g 32.50 gh 19.67 fgh 6.00 a-d 

6 IT 81 0-994 10.00 k 22.50 j 19.67 fgh 6.00 a-d 

7 IT 93 K 2045-20 36.00 i 37.50 ef 19.67 fgh 6.67 abc 

8 IT93 K273-201 37.33 hi 30.00 hi 23.00 de 6.33 a-d 

9 IT93 K 12904 6.00 m 18.33 j 27.33 b 5.00 cd 

10 IT 90 K 1020-6 38.00 h 35.00 fg 19.00 gh 5.00 cd 

II IT 93 K 370 20.00 j 27.50 i 19.00 gh 5.33 bcd 

12 IT 89K 0374-57 44.00 g 32.33 gh 21.00 efg 7.33 a 

13 IT 93K 624 49.00 e 40.00 de 18.00 h 7.00 ab 
14 IT 90 K 2840-2 45.00fg 29.83 hi " 22.00 def 5.00 cd 

15 IT 98 K 2064-2 8.00 I 20.00 j 21.00 efg 5.67 a-d 

16 IT 93 K 2046-1 11.00 k 21.67 j 24.00 cd 6.00 a-d 

17 Black eye 46.00 f 27.50 i 20.67 fg 7.00 ab 
18 TVU 21 60.00 c 42.50 cd 20.33 fgh 6.67 abc 
19 Black Crowder 55.00 d 37.50 ef 20.00 fgh 6.67 abc 
20 Creamy 7 71.67 a 52.50 a 20.00 fgh 6.67 abc 

21 Ookki 331 61.00 c 45.00 bc 18.00 h 6.33 a-d 

Means followed by the same letter(s) arc not signiticantly different at 0.05 level of probability. 
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2.2.	 Effect of cowpea cultivars on the on the ommended that total developmerii time (TOT) are 
biology of C maf;ulatus the most important variables in cowpea reslslance 

to C macula/us. 
Data obtained in Table (7) exhibit the total de Data in Table (8) showed the number of eggs 

velopment time (TOT) of C maculatus larvae and laid per female (Fecundity) and the mean percent
average life-span (longevity) of adults recovered age of adults emerged by exposure 40 cowpea 
Imlll each cowpea cultivars. Statistical analysis or seeds to one male and one female reared on the 21 
the data revealed highly signiticant differences cultivars. Statistical imalysis of the data revealed 
among the tested cowpea cultivars in respect to the highly significant differences among the tested 
dewlopmental period and adult life-span. The cowpea cultivars in respect to fecundity and per
results indicated that the development of C maclI centage of emerged adults. Females reared on the 
latus was signilicantly slower when reared on the cowpea cultivars Crenmy7 laid more eggs with an 
cowpea cultivar [1' 810-1064, IT 93K-12904 and average of 80.0 eggs' female. So. it appeared as 
IT 820-889 (with an average of 31.00, 27.33 and more fecund than thllse reared (lll the other cow
26.00 days. respectively) than when reared on pea cultivars. Meanwhile_ females reared on th,; 
other cowpea cultivars. On the other hand, females cowpea cultivar IT !I)()-lOM and IT 93KI2904 
reared on these cowpea cultivars lived shorter than were less fecuncj because It laid 19.00 and 21.67 
thost: reared on other tested cultivars. Redden et eggs / female, respcl.:lively. 
til. (1983) and Redden & McGuire (1983) rec-

Iable 8.	 Eme~gence of adult Callo.l'obruchus macl/lutus from e;,;gs laid and damage by Cul/o.\obruchus mill'U
latus reared on different cowpea cultivars in the laboratory. 

Mean of egg Mean % of ~/O Mean 
Code .,laid per fe- adult emer- loss in seed \\'l'lght of oneCultivarsNo.
 

male __~t:..~~ ____ ... m weig~~__~l'd.a_d~li1;L
 
--~'----'-'-""'----""-_.' 

~IT 85 F-2205 65.00 cd 69.22 b 25.33 t:~h 0.U96 a-d 

2 [T 82 0-889 25.00 j 31.93 f 13.57 kl 0.067 cd 

3 IT 81 0-1064 19.00 I 2646 f 4.35 m 0.057 d 1 
4 IT 81 0-721 71.33 b 88.78a 41.00 b 009? 3-d 
5 TVlJ 3236 61.00 e 72.15b 25.10 gh o 109 a-d 

6 IT 81 0-994 35.00 h 28.55 f 13.73 kl 0095 a-d .. 
7 1'1' 93 K 2045-20 50.00 f 72.03 b 30.91 c o 104 dod
 

S IT 93
 K 273-201 62.33 e 5992 c 25 .82 'i~ o 110 a-d 
l) IT 93 K 12904 21.67 k 28.00 f 11.33 i o 100 3-d
 
10 IT 90 K 1020-6 71.00 b 53.\1 d 28.20 r Oil., 3-d
 
II IT 93 K 370 41.00 g 48.78 d 19.37, (\ I 10 a-d
 

', 
12 IT 89K [) 374-57 66.00 c 62.05 c 24.11 ghi 0!:,2 a
 
13 IT 93K 624 71.00 b 68.70 b 33 78 cd o I 10 a-d
 
14 IT 90 K 2840-2 62.67 e- 71.So b 2267hi 0.099 J-d
 

15 IT 98 K 2064-2 26.00 j 30.75 f 25.751g 0048 dod
 

16 IT 93 K 2046-1 29.00 i 38.00 e 15.28 k 0.0(1) a-d
 
17 Black eye 6300 de 73.02 b 21.58 i.i 0101 a-d
 
18 TVU 21 72.00 b 83.35 a 35.42 ( 0.079 bed
 
19 Black Crowder 66.33 c 82.94 a JI.81 de 0.131 ab
 

,20 Creamy 7 80.33 a 89.29 a 4700 a 0.124 abc
 
21 Ookki 331 71.33 b 85.55 n \49~ l o 140 db
 

Mean~ followed hy the same letter(s) are not signilicantly different at 0 0" iL'Vl·1 <,I' rr1lhahilil\
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Regarding the percentage of emerged adults, 
the highest percentage of emerged adult was ob
served for the cowpea cultivar Creamy7 with an 
average of 89.29%. However, the lowest percent
age of adults emerged (26.46%) was recorded 
from the cowpea cultivar IT81 0- 1064 with an 
average number of eggs laid 19.00 I female. The 
above mentioned results indicated that the cowpea 
cultivar IT 810-1064 exhibited the fewest number 
of emerged adults, the lowest percentage of 
emerged adults. However, longevity might not 
have an important role in the resistance of this 
cultivar. These findings may be attributed to the 
presence of some sort of antibiosis in the previ
ously mentioned cultivar. In general, the varietal 
differences were significant for the susceptibility 
of C. maculalus in terms of the ability of this 
bruchid larvae to develop into adults (measured by 
percentage of adults emerged), seed of develop
ment and life-time fecundity of females. These 
effects would reduce the build-up ~f the pest 
population on the cowpea during storage, thus 
minimize damage caused by this pest. 

Our finding is in agreement with that obtained 
by Ofuya (1987b), who stated that the resistance 
of cowpea cultivars IT 810-987 and Popse to C. 
lIIaculallis damage seems to be due to antibiosis. 
This criteria was used in the present study to de
termine the presence of antibiosis in the tested 
cowpea cultivars as previously adapted by several 
investigators such as Ofuya (1987a and b) and 
Murdock et al (1990). So, the cowpea cultivars IT 
810-1064, IT 93K 12904 and IT 820-889. may be 
used by geneticists and plant breeders to develop 
more resistant cultivars against the cowpea seed 
bectlc C. maculalus. 

3- Tolerance 

Data in Table (8) indicated mainly the quantity 
and percentage of loss in weight per 100 cowpea 
seeds caused by feeding of the progeny resulted 
from the artificially infestation with C. maculatus. 
Statistical analysis of the data revealed highly sig
nificant differences among cowpea cultivars in 
respect to the percentage of loss in weight of the 
tested cowpea cultivars. The cowpea cultivars 
Creamy7 and IT 81 0-721 recorded the highest 
percentage of loss in weight with an average of 
47.0 and 41.0%, respectively. Meanwhile, the 
cowpea cultivars IT 810-1064, IT 93K-12904 and 
IT 82 0-889 recorded the lowest percentage of 
loss in weight with an average of 4.16, 11.61 and 
l3.50 %, respectively. The difference in percent

age of weight loss in all cowpea cultivars could be 
attributed to the tolerance degree of each cultivar. 
Therefore, the cowpea cultivars IT 810-1064, IT 
93K-12904 and IT 820-889 could be considered 
as the least susceptible (tolerated) cultivars. The 
adults emerged from the different cowpea culti
vars were differed in body weight. The highest 
body weight average of 0.152,0.140 and 0.131 
were obtained from [hose reared on the cowpea 
cultivars IT 89KD 374-57, Dokki 331 and Black 
Crowder, respectively. 

However, the lowest body weight averages of 
0.057, 0.067 and 0.079 were obtained from those 
reared on the cowpea cultivars IT 8ID-I064, IT 
93K-12904 and IT 820-889, respectively. The 
emerged adults from these cultivars were smallest 
than those obtained from other cowpea cultivars. 
The difference in body weight may be related to 
the size and weight of seeds. The loss in seed 
weight of cowpea and four related pulse grains 
caused by C. maculalus was studied by Nakllia 
(1988), who recorded 19.71 % loss in weight of 
100 seeds of Black eye cowpea as affected by arti
ficially infestation by C. maculuilis. Ofuyll and 
Credland (1995) calculated the seed weight loss 
of 20 cowpea cultivars due to feeding by one larva 
of Bruchidius alrolinalus (Pic.). They reported 
that the beetle larvae reared on the least suscepti
ble varieties (tolerant) were consumed less of their 
seed material and adults reared from them were 
smallest and less fecund. 

Results showed highly significant differences 
among cowpea cultivars in choice antixenosis ex
periment. The cowpea cultivars Creamy7, IT 93K 
624, TVU21, IT 90K 1020-6 and Dokki 331 were 
highly preferred (HP) cultivars. However, the IT 
81 0-1064 and IT 93 K 12904 were seemed to be 
non-preferred (NP) cultivars. These differences 
may be due to the cowpea seed size and texture. 
Results of Messina and Renwick (1985) on non
preferen~e resistance of cowpea varieties to C. 
maculatus agree with the known preference of C. 
muculalus to large and smooth seeds. The tested 
cultivars differed significantly in their susceptibil
ity to C. maeufatus in terms of the ability of laying 
eggs, emergence and ability of larvae to develop to 
adults, seed of development, fecundity, weight 
loss and weight of freshly emerged adults. The 
cowpea cultivars 'ITS J 0-1064, IT93 K 12904 and 
IT820-889 showed some sort of antibiosis to the 
cowpea seed beetle, C maczilatus. This was mani
fested in the low number of the laid eggs, the few
est number of emerged adults, the longer period of 
larval development and small quantity of con-
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sumed food. Other factors inc Iud ing high protein 
content and levels of trypsin inhibitor that cause 
antibiosis to larvae h!\ve been correlated to resis
tance of other cowpea varieties to C. maculatus 
(Messina & Renwick, 1985; Fitzner et al 1985; 
Singh et (111985; Ofuya, 1987a and b and Kitch 
eftll 1991). 

From this study it could be concluded that 
some introduced cultivars of cowpea tested under 
our Upper Egypt conditions, have high total dry
seed yield and hIgh tolerance Ie weevil insect in
jury. especially cultivar IT 93K-12904. These cul
tivars may be useful for cultivation in Egypt and 
may help to overcome crop damage caused by 
cowpea weevil injury. 
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