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ABSTRACT

The study was conducted at the experimental farm of the Faculty of
Agricullure, Kafr E1-Sheikh, Experiments were carried out on different genotypes of
cowpea in two summer plantations, being 2001 and 2002.

Results showed one to three peaks of A. craccivora, B. tabaci, Empoasca
spp., N. vindula and S. littoralis were recorded on the different genotypes of cowpea
during July, August and September in the two successive seasons. The genotype (It
92 KD-357-2) harboured the highest population of beneficial arthropods and had the
least infestation with A.craccivora and S. littoralis in both seasons. Statistical analysis
indicates highly significant positive correlation (r = 0.45) between Chrysoperia camea
and 8. tabaci (adult) populations while it was insignificant between C. camea and the
remaining insect species in 2001 season. In 2002 season significant negative
correlation (r = -0.38) between C. camea and A. craccivora was recorded while it was
insignificant between the predator and the remaining insects.

Resuits indicated that (It 95 K-2011-11} and (It 82-E-16) genotypes were less
infesled with the cowpea aphid, Aphis craccivora Koch., while (It Brown) genotype
was more favourable to infestation. The genotypes {it 83,-911) and (1t 86D-880)
attracted high numbers of the adults of cotton whitefly, Bemisia tabaci (Genn.), but (it
98 K-573-3) and Azmerly were the Jeast infested one. Genotypes (It 95m-120) and (It
86 F-2062-5) harbored the least numbers of jassids; Empoasca spp., while (It Brown)
and (It 85k-105-2) genotypes were the most susceptible to infestation with the green
stink bug; Nezara vindula (L.). The highest numbers of cotton leafworm; Spodopfera
littoralis (Boisd.) were recorded on (It B4D-448), while (it 95K-1088-4) genotype had
the lowest infestation rates.

INTRODUCTION

Cowpea Vigna unguiculata (i..) is one of the major legurnenous crops
in the A.R. of Egypt as a protein rich food, During its growing stages, cowpea
plants are subjected to attack by several pest species such as Aphis
craccivora Koch., Bemisia tabaci (Genn.), Empoasca spp., Nezara viridula
(L.) and Spodoptera littoralis (Boisd.) which cause severe damage in guantity
and quality of the yield. Several studies on these insect pests were reported
by Saleh et al, 1972; Rahman, 1977; Helaly et al., 1982-83; Macfoy and
Dabrowski (1984), Hassan et al (1985); Metwally, 1989; Gharib and Aly,
1991; Pai and Dhuri, 1991; El-Sayed, 1993; Hamouda, 1993, Abdel-Alim,
1994, Iskander e! al, 1998 and Helal et al. (2003). Certain natural enemies
are associated with these pests in the agroecosystem.

The present invesligation aims to evaluate some cowpea genotypes
to susceptibility to A. craccivora, B. tabaci, Empoasca spp., N. viridula and S.
litoralis. The population fluctuations of the tested insects and relation to
beneficial arthropods have were studied.
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MATERIALS AND METHODS

The study was conducted at the experirmental farm of the Faculty of
Agriculture, Kafr El-Sheikh, Egypt. Experiments carried out in two summer
plantations 2001 and 2002. Thirty three genotypes of cowpea were cultivated
and among of them three local varieties namely: It Brown, It 86F-2062-5,
95K-It 56-3, It 95m-120, Azmerly, It 83D-442, It TVU-12349, it 84D-448, It 95-
48, It 87D-376-4, It 95m-278, 1193 K-B693-2, It E-Brown, 11 82D-889, It 85F-
3139, It 98K-573-3, It 92KD-357-2, It 86F-2014-1, It 85F-1380, 1t 83,-911, It
86D-880, It 95K-207-21, Cream-7, It 85K-105-2, Fetriat, It 85,-872, 90K-284-
2, It 95K-526-2, it 93K-513-2, It 95K-1088-4, It 82-E-16, 86F-2089-5, It 95K-
2011-11.

The genotypes of cowpea were obtained from the International
Institute of Tropical Agricultural (IITA) in Nigeria. The experimental area was
designed in a completely randomized block design with four replicates. Each
plot was 12 m?, including 4 rows, each of 4 m length and 75 cm width and
two plants per hm with 30 cm apanrt. Cuitural practices were applied according
to the common recommendations without pesticidal treatmenls throughout
the experiment. Cowpea genotypes were cultivated on June, 16™ adjacent to
soybean, cotton and maize fields.

Weekly samples were taken randomly from each genctype when
plants were 14 days old and continued till the end of the growing season.
Each sample was consisted of 10 seedlings per genoctype and where the
number of insects were counted from 6 a.m. until 8 a.m. Starting from the fifth
week after sowing, samples of 20 leaflets were randomly picked up at weekly
intervals from every genotype then transferred to the laboratory in cloth bags
to be examined and number of insects was counted and data was expressed
as monthly numbers. Statislical analysis of data was carried out according to
Duncan’s Multiple Range Test (1955).

RESULTS AND DISCUSSION

l. Population fluctuations of certain sucking insects, cotton leafworm
and relation to beneficial arthropods on cowpea genotypes:

Results in Figures (1, 2, 3, 4 & 5)indicate weekiy changes in the
populations of A. craccivora, B. tabaci, Empoasca spp., N. vitidula and S.
littoralis on cowpea genotypes during 2001 and 2002 seasons at Kafr El-
Sheikh. A. craccrvora exhibited two peaks on (It Brown) genotype. They were
recorded on the 5" of August and September 16" during the first season.
These peaks were 4550 and 41.50 mdlwdualslleaﬂet During the second
one, two peaks were recorded on the 22™ of July and August 8" and were
represented by 25.0 and 6.50 indiv./leaflet (Fig. 1). As indicated in Fig. (2)
two peaks were recorded of B. fabaci include 18.0 and 15.06 indiv.fieaflet
during August 26" and September 9" throughout 2001 season while one
peak was recorded on the 26™ of August and represented by 26.5
individuals/leaflet during 2002 season. Data in Fig. (3} shown that Empoasca
spp. reached its peaks on the 29" of July and August 12" include 6.30 and
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5.0 indiv./leaflet during the ﬁrst season, reSpectlvely while in the second one,
two peaks occurred on the 29" of July and the 19" of August with a mean of
960 and 5.25 indiv./leaflet, respectwefy As clear in Fig. (4), N. viridula
population peaked on the 16™ of September with a mean of 1.15 and 1.05
indiv./leaflet during 2001 and 2002 seasons, respectively. Only one peak for
S. littoralis (larvae) recorded on the 5" of August and was represented by
10.0 and 3.50 larvae/leaflet in the first and second season respectively (Fig.
5). Mansour et al. (1977) recorded three peaks of A. craccivora on cowpea
plants during June, August and September. Helaly et a/. (1982-83) found that
A. craccivora attained it's maximum during August for Fetriat and Azmerly
varieties. Also, they indicated that Empoasca spp. peaked early August for
the same varieties at summer plantation. On the contrary, El-Sayed (1993)
indicated that the population of B. tabaci (egg, larvae & pupae) was generally
higher on late August than early March plantations of cowpea plants. Also, he
showed that N. viridula population was markedly low during the early stage of
cowpea plant growth that it tended to increase gradually later, he added that
flower infestation of cowpea plant with S. littoralis was higher in June and
July. Abdel-Alim (1934) showed that cowpea plants cultivated during the
second week of July, late cultivation were highly infested with A. craccivora,
B. tabaci and Empoasca spp. when plant age of cowpea was 98, 70 and 56-
84 days, respectively.
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Fig. {1): Population fluctuations of A. craccivora on cowpea genotype
(It Brown) during 2001 and 2002 seasons at Kafr El-Sheikh region.
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Fig. {2): Population fluctuations of Bemisia tabaci on cowpea genotype
(!t 83,-911) during 2001 and 2002 seasons at Kafr El-Sheikh region.
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Fig. {3): Population fluctuations of Empoasca sp. on cowpea genotype
(It 82D-889} during 2001 and 2002 seasons at Kafr El-Sheikh
region.
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Fig. (4): Population fluctuations of Nezara viridula on cowpea
genotype (it Brown) during 2001 and 2002 seasons at Kafr
El-Sheikh region.
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Fig. (5): Population fluctuations of Spodoptera littoralis on cowpea
genotype (It 84D-448) during 2001 and 2002 seasons at Kafr El-
Sheikh region.

As shown in Table (1), statistical analysis indicate highly significant
positive correlation (r = 0.45) between both C. carnea and B. labaci adults
population while it was insignificant between that predator and the remaining
insects in 2001 season. In 2002 season, significant negative correlation (r = -
0.38) between C. carnea and A. craccivora while it was insignificant between
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that predator and the remaining insects. As for Scymnus spp., relationship
between it and the five tested insect populations was insignificant for the two
seasons. Results agree with those of El-Mezayyen and Abeu: -Attia (1998)
who found highly significant correiation between both C. carnea and whitefly
population in 1994 while it was insignificant ene in 1895 on cotton plants at
Kafr El-Sheikh. Salem et al. (1993) who found that simple correlation values
hetween aphid and C. camea and C. undecimpunctata population were
significant positive on the tested cotton varigties at Kafr El-Sheikh. Such
results are of great importance in developing an integrated crop management
system,

Table (1): Values of simple correlation (r) between populations of the five tested

insects and each of C. carnea and Seymnus spp. on cowpea genotypes
during 2001 and 2002 seasons at Kafr El-Sheikh.

L Aphis Bemisia Empoasca Nezara Spodoptera f
Species craccivora fabaci spp. viridula littoralis
2001 | 2002 | 2001 [ 2002 [ 2001 | 2002 | 20G1 | 2002 | 2001 | 2002 |
C. camea -0.01 |-0.38" | 0.45" | 016 | 0.32 | -002 Bm 005|023 | -0.03
Scymnusspp. | 0.12 | -0.08 | -010 | -G07 | -0.02 { 027 | -0.05 | 001 | -0.16 | -D.14

* Significant (P < 0.05)

** Highly significant (P < 0.01)

II. Susceptibility of cowpea genotypes to insect infestation:
a. A. craccivora infestation:

Data in Table (2) show the mean numbers of aphids counted on 33
genotypes of cowpea in two summer plantations of 2001 and 2002. Statistical
analysis revealed highly significant differences among (It Brown) and the
other tested genotypes concerning aphid populations. The genotypes (it 95
K-2011-11) and (It 82-E-16) were the less susceptible genotypes to A
craccivora infestation with harbouring 0.02 and 0.08 individuals/leaflet,
respectively. On the contrary, {It Brown) genctype was the most susceptible,
harbouring with highest population of aphids (10.79 & 7.45 aphid indi./leaflet
in the first and second season, respectively). Results are in agreement with
those reported by Helaly et a/. (1982-83); Macfoy and Dabrowski {1984);
Metwally (1989} and Faris and Mchamed (1992) who found that cowpea
genotypes varied in susceptibility to infestation with A. craccivora.

b.B. tabaci infestation:

As shown in Table (2) there were significant differences in the
number of B. tabaci adults amcng (It 83,-911), (It 860-880) and the other
tested genotypes in the two tested seasons. The genotype (It 98 K-573-3)
and Azmerly were the least infested with whitefly adults, having 0.18 and 0.21
adultsfleaflet in the two tested seasons, respectively. On the other hand, (it
83,-911) and (it 86D-880) were the most susceptible ones to infestation
where 6.06 and 5.48 adultleaflet were recorded in the two seasons,
respectively. Data agree with those of Vetten and Allen (1983} who found that
CGM cowpea genotype was susceptible to B. tabaci infestation than the
resistant ones. Also, Iskander ef al. (1998) found that H&-16, 38-31-4B and
W22-11 were susceptible to B. tabaciinfestation among the tested cowpea
cultivars in Qalubia Governorate, Egypt.
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Table (2): Mean numbers of piercing sucking insects per lcaflet on ditferent
cowpea genotypes during 2001 and 2002 seasons at Kafr El-Sheikh

region. -
[ ‘(nzr:‘:'ﬂ‘s":a B. tabaci E”Fﬁ:;:;"s?p' N. viridula
Genotypes aduits) {adults) adults) (nymphs & adults)
2001 2002 2001 2002 2001 2002 2001 2002
it Brown 10.79b | 745b | 167a { 1.98a | 1.30a | 1.64a | 0.13b 0.15b

it B6F-2062-5 | 454a | 361a | 024a | 0.39a | 022a | 0.58a | 0.0a 00a

95 K-It 56-3 360a | 1.18a | 0.37a | 0.40a | 0.55a | 0.44a { 0.01a | 0.007 a
It 95m-120 3.39a | 295a | 045a | 0432 | 0.232 | ¢25a | 0.01a | 0.0132
Azmerly 314a | 277a | 0.16a | 0.25a | 0.30a | 0.3da | 0.0a 004

1t 83D-442 307a | 149%9a | 035a | 0.39a | 1.75a | 1.61a | 0.02a 002a
ItTVU-12349 | 3.04a | 233a | 0.74a | 1.71a | 0.86a | 0.80a (0.026a| 0023 a
1t 84D-448 303a | 284a | 063a | 0442 | 039a | 0.39a |0.023a| 003 a
It 95m-48 272a | 237a | 11422 | 19%a | 067a | 0632 | 0.02a | 0016
It87D-376-4 | 266a | 206a | 067a | 0.65a | 0.33a | 044a |0.0C3a| 0.003 a
It 95m-278 261a | 192a | 244a | 1.86a | 1.36a | 1.88a (0.007a] 001a
t93K-693-2 | 2.56a | 244a | 094a ( 0.86a | 0.88a | O.B1a |0.C23a| Q017 a
It E-Brown 250a | 301a ) 1B88a | 1.90a | 1.25a | 0.96a | 0.03a | 0.02a
It 820-889 217a | 1.,79a | 0.53a | 093a | 1.99b | 2.48b | 0.03a 003 a
It 85F-3139 201a | 219a | 051a | 064a | 1.20a | 1.30a | 0.02a | 0017 a
t93K-573-3 | 195a ! 1.58a | 0.16a | 0.202 | 0.22a | 0.36a [0.003a| 0.003a
1 92KD-357-2 | 167a | 1.37a | 117a | 1.26a | 1.38a | 1.495 | 0.05a 006 a
It 86F-2014.1 | 1.48a | 141a | 0343 | 0.35a | 1.02a | 1.01a | 0.05a 004 a
It 85F-1380 1.45a | 2.t6a | 0.70a | 1.02a | 1.45a | 1.40a |0.016a| 0.013a
It 83,-911 1.40a | 1.20a | 5.85b | 6.26b | 1.18a | 0.99a | 0.06a 0.05a
1t 86D-880 13%a | 1.19a | 511b | 5.84b | 0.85a | 0.65a | 0.02a | 0.016a
It 95K-207-21 | 141a | 0.78a | 043a | 0.28a | 0.23a | 034 a 0.0a 00a

Cream-7 130a [ 111a | 053a | 062a | 0.34a | 046a | 0.0a 0.003 a
t85K-105-2 | 0.58a | 0.36a | 0.55a | 0.58a | 0.91a [ 061a | 0.11b 0.10b
Fetriat 050a | 025a | 0.38a | 0.51a | 0.25a | 0.38a (0.003a| 003a
It 85,-872 038a | 0.76a | 1.31a | 1.74a | 147a | 1.47a | 0.03a 003 a

90 K-284-2 019a | 0.21a | 0472 [ 047a | 093a | 0752 | 00a 00a
H$5K-526-2 | 0.19a | 020z | 0.45a | 0.37a | 044a | 069a [0.003a| 0.003a
f93K-513-2 | 0.17a | 0.26a | 0.33a | 0.73a | 0.38a | 0.27a | 00a 0.Ca
[t95K-1088-4 | 0.17a | 0.15a | 0.53a | D443 | 067a | 0.372a | 0.0a 00a
it 82-E-16 0.10a | 0.05a | 0.31a | 0.38a | 0.24a | 0.32a | 00a 00a
96F-2089-5 | 0.06a | 0.17a | 1.07a | 1.68a | 1.95b | 245b | 0.02a | 003a
It 95K-2011-11| 0.01a | 0.03a | 0.42a | 0.37a | 0223 | 0.31a | 00a 00a
Means with the same letter in the same column are not significantly at (P < 0.05) by DMRT.
c. Empoasca spp. and N. viridula infestation:

Results in Table (2) revealed that {It 95m-120) and (it 86F-2062) had
the least numbers of jassids, where only 0.24 and 0.25 indiv./leaflet,
respectively in the two tested seasons. On the other hand, (It 82D-889) and
{86F-2089-5) were the most susceptible ones to infestation, having 2.24 and
2.20 indiv./leaflet, respectively.

Also, results in Table (2) clearly show that (It Brown) and (It 85K-105-2)
were the most susceptible genotypes to infestation with the green stink bug, N.
viridufa having 0.14 and 0.11 indiv./leaflet, respectively in the two tested seascns.
It is ncticeable that (it 86F-2062-5), Azmerly, (It 85K-207-21), (90 K-284-2), (It 83
K-513-2), (It 85K-1088-4), {It 82-E-16}) and (It 85 K-2011-11) genotypes had nc N.
viridufa infestation in both seasons. Helaly et al (1882-83) found that no
significant differences between Fetriat and Azmerly varieties to infestation with
Empoasca spp. Gilman et af. (1982) found significant differences between 26
cultivars of soybeart to infestation with N. vindula.
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Table (3): Mean numbers of S. fittoralis {different instars of iarvae) per
leaflet on different cowpea genotypes during two seasons
2001 and 2002 at Kafr El-Sheikh region.

Seasons

—

Mean ot
2001 | 2002

! Genotypes fGeneraf General 2001 and
July | Aug. | Sept. mean [July Aug. | Sept. mean 2002
It Brown 009 [ 005 ) 001 ) 0052 ) 003 ) 006 | 00 | G03a 0.04
It 86F-2062-5 064 | 065 | 00 | 0432 ( 040 | 052 ) 00 | 031a 0.37
95 K-It 56-3 0.20 | 0.0 00 | 007a | 00 (010 | 00 { Q03a 0.03
It 95m-120 033 | 044 | 00 | 0262 (029 (035|002 | 021a 0.24
Azmerly 040 | 1.38 |} 00 ) 05%a ) 025142 00 | 0.56a 0.58
It 830-442 003 {015 | 002 | 007a } 006 (010 ) 00 | 0.05a 0.06
It TVU-12349 0.16 | 0.0 00 | 0.05a | 009 [ 0.05| 00 | 0.04a 0.05
It 84D-448 080 | 278 | 00 [ 1.19b [ 058 | 156 | 001 | 0.72b 0.96
It 95m-48 0.03 | 00 00 ) 0012 ) 00 (002 ) 00 [ 001a 0.01
it 870D-376-4 00 {039 ] 00 ;0132001 (029 ) 00 | 0.10a \0.12
It 95m-278 006 | 010 | 0.04 | 0.07a { 0.04 | 003 | 001 | 0.03a 0.05
It 83K-693-2 044 (029 | 00 [ 024a [ 035|038 (002) 025a 0.25
it E-Brown 063 [ 055 | 00 | 041a ) 052 |035/(002]|030a 0.36
It 82D-889 015 | 00 0.0 | 0.052 ) 0.12 | 0.07 | 00 | 0.06a 0.06
It 85F-3139 017 | 038 [ Q.0 ( 0182 | Q15 ) 029 | 0.07 | 017 a 0.18

It 98 K-573-3 024 | 138 | 00 | 054a (026 | 063 (005 | 031a 0.43
It 52KD-357-2 0011003001 [002a) 00 (003 00 | 0D1a Q.02
It §6F-2014.1 031 ;008 ) 00 | 0132 | 025|013 | 0.01 { 0.13a 0.13

It 85F-1380 023 [ 0.06 | Q02 { 0.10a | 0.10 | 032 | 0.0 | O.14a 0.12
It 83,-911 008 [ 001 00 [ 003a1 00 |007 | G0 | 002a 0.03
It 86D-880 0.10 { 00 00 | 0032 ) 00 | 00 | 00 00a 002
W 95K-207-21 037 | 063 | 00 | 0332 | 025|084 | 00 | 0.36a 035
Cream-7 035} 041 (0051 027a 013|062 00 | 0252 0,26
It 85K-105-2 012 [ 00 00 [ 0042 {004 ) 00 | 0D | D.D1a 0.03
Fetriat 006 { 006 ) 00 | 0042 | 008|003 00 | 004a 0.04
1 85,-872 056 ) 0.03 | 001 | 0.202 | 040 ) 005 | 0.03 | 0.16a 0.18
90 K-284.2 054 ) 086 | 00 ) 0472 | 023 | 063 | 00 | 0.292 0.38

[t 95 K-526-2 016 [ 013 | 00 { 01Ca | 009 | 0.15 | 0.0 | 0.09a 0.10
a3 K-513-2 004 [ D09 | 001 | 0052 | 002 (0058 | 001 | 003 0.04
1t 95K-1088-4 0.0 0.0 00 | 00a 001 00 | 0.0 {00032} 0002
it 82-£-16 011 ) 053 | 0.02 | 0.22a | 0.07 010 a 015
B6F-2089-5 058 | 019 ; 006 | 0D28a | 0.28 0.18a 0.23

It 95K-2011-11 | 024 [ 009 | 00 | 0112 | O.01 0.07a 0.09
Means with the same letter in the same column are not significantly different at {P < 0.05)
by DMRT.

d. §. littoralis infestation:

As indicated in Table (3) (It 84D-448) genotype received the highest
rates of infestation with the cotton leafworm larvae, S. fittoralis recording 1.19
and 0.72 indiv.fleaflet in the first and second season, respectively while (It
95K-1088-4) genotype had the lowest rates of infestation, recording 0.0 and
0.003 indiv./leaflet in both seasons, respectively. El-Sayed (1993) stated that
the damage caused by the larvae of the cotton leafworm to Cream-7 variety
was rather pronounced in spite of the whitefly, aphids and thrips infestations
which were more frequent than cotton leafworm.

it could be concluded that (It 95 K-2011-11) and (it 82-E-16)
genotypes received the lowesl rates of infestation with aphids and the green
stink bug. Also, Azmerly variely was the least infested with whitefly and N,
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viridufa, (It 86F-2062-5) genotype had the lowest infestation with Jassids and
the green stink bug and (It 95K-1088-4} was the least infested with the cotton
leafworm larvae and the green stink bug. On the contrary, (It Brtown)
received the highest rates of infestation with aphids and green stink bug, also
(It 84D-448) genotype was the most susceptible one to infestation with cotton
leafworm. However, plant resistance to insects is generally derived from
certain biochemical and/or morphological characteristics of host plants which
affect the behaviour and/or the metabolism of insects influencing the relative
degrees of damage caused by these insects (Metcaif and Williams, 1975).
Results encourage adopting breeding programmes to produce
cowpea varieties less susceptible to pest infestation which will be of value to
cowpea growers as an agricultural method in integrated pest management.
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