J. Agric. Sci. Mansoura Univ., 34 (3): 2331 - 2345, 2009

COMPARATIVE STUDIES OF SOME COWPEA GENOTYPES

AND EVALUATE THE POPULATION ABUNDANCE AND THE

INFESTATION BY THE APHIDS IN NEWLY RECLAIMED

AREAS AND SALINE WATER UNDER EL-ARISH

CONDITIONS.

El-Shrief, A. A. M.*; F. M. H. Eid™ and H. A. A. Abul Fadl **

* Field Crops Res. Inst. (FCRI) ). Agric. Res. Center, Giza, Egypt.

** Bjological Control Research Department, Plant Protection Research
Institute (PPRI). Agric. Res. Center, Giza, Egypt.

ABSTRACT

The present study was conducted to evaluate some morphological characters
of some cowpea genotypes under saline water irrigation in newly reclaimed areas,
under North Sinai Governorate (El-Arish) conditions as well as the natural infestation
with aphid and its hymenopterous parasitoids. Five cowpea genotypes were used,;
Creamy, Brahma, Buff, Toshki and Chick (Local cultivar). Creamy genotype
surpassed the other genotypes of forage yield as well as seeding yield and their
attributes followed by Barahma, Buff, Toshki and lastly the Chick (Local) in 2007 and
2008 seasons. The percentage of infestation caused by aphid nymphs varied from
(0.49 to 12.7%), (0.49 to 14.6%), (0.36 to 21.8%), (0.78 to 38.5%) and (1.22 to
4.11%), in the five genotypes, respectively, in the first season (2007). The
percentages of infestation varied from (0.11 to 13.8%), (0.79 to 3.59%), (0.52 to
20.7%), (1.55 to 28.9%) and (3.54 to 35.8%), respectively, in the second season
(2008). On the other hand, the total percentage of infestation among the five tested
genotypes ranged between (0.71 to 10.8%) and (0.67 to 16.1%) in the first and the
second season, respectively. The average percentages of parasitism caused by the
hymenopterous parasitoids on aphid nymphs were 2 to 4% during the first season
2007 and 4 to 5% during the second season 2008, respectively.

Keywords: cowpea, genotypes, saline water, aphid infestation, hymenopterous
parasitoids.

INTRODUCTION

The cultivation and reclamation of new reclaimed areas in Sinai is one of
Government policy and are considered the top target of the agricultural
policy. Cowpea, Vegna siensis (L.), has become the prospective solution to
face the shortage of summer forages. This legume forage plays a great role
as soil conditioner, besides supplying the soil with organic matter. The value
of cowpea lies in its high protein content and ability to tolerate drought. As a
legume, cowpea also fixes atmospheric nitrogen, allowing it to grow on and
improve poor soils. All parts of cowpea that are used for food are nutritious,
providing protein, vitamins, and minerals. Cowpea grain contains about 25%
protein, making it extremely valuable. Cowpea is infested with many pests
especially cowpea aphid, Aphis craccivora Koch. (Attia et al., 1987; Metwally,
1998; Nasser et al., 2000 and Rezk et al., 2000). Aphis craccivora causes a
virus transmission such as cucumber mosaic virus and papaya ring spot on
papaya for some crops in India (Gupta and Tewar, 2007;Abraham et al.,
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2007).There are many predators attacking A. craccivora such as Coccinella
undecimpunctata L., C. septempunctata L., Cydonia vicina Muls., Harmonia
axyridis Pallas which imported from France to control Aphis craccivora,
Scymnus interruptus (Coccinellidae), Paedrus alfierii Koch (Staphelinidae:
Coleoptera) (El-Desouki et al., 2004; Abou-El-Hagag and Abdel Hafiz,1999;
Shantibala et al., 2007; Mandour et al., 2006; El-Arnaouty et al., 2000;
Metwally, 1998; El-Defrawi et al., 2000 and Lumbierres et al., 2005); Some
Chrysopidae (Neuroptera); Syrphidae (Diptera); Anthocoridae and
Geocoridae (Hemiptera) (El-Desouki et al., 2004; El-Defrawi et al., 2000;
Abou-El-Hagag and Abdel Hafiz, 1999 ; Mendes et al., 2000). Also, there are
many parasitoids_attacking A. craccivora such as Lysiphlebus fabarum
(Marshall), L. confuses

Tremblay and Eady, L. testaceipes (Cresson), Aphidius matricarae,
A. colemani Viereck, A. ervi, Trioxys spp., Ephedrus spp. and Diaeretiella
rapae Mc'ntosh (Aphidiidae), (Abdel Samad and Ahmed,2006; Rakhshani et
al., 2005; Berta et al., 2002; Abou-Fakher and Kawar,1998 ; Selim et
al.,1987) and Aphelinus asychus Walker (Aphelinidae: Hymenoptera)
(Monadjemi, 1979). There's still very little information about cowpea behavior
under newly reclaimed areas which always suffer of biotic and abiotic
stresses. In order to assist the idea, the study was planned to determine
some cowpea genotypes adapted in North Sinai areas and resist for saline
water with high quantity and quality forage yield. Also to through light on
aphid natural infestation and accompanied natural enemies on these cowpea
genotypes.

MATERIALS AND METHODS

The present study was carried out at the Experimental Farm, EL-
Arish Agricultural Research Station, North Sinai in 2007 and 2008 seasons.
Seeds of five genetically diverse cowpea genotypes developed in the Forage
Research Dept., Field Crop Res. Institute, were sown on May 2007 and 2008
respectively. They are as follows
The studied cowpea genotypes were

Serial no. Cowpea genotypes Origin and breeding background
1 Creamy Developed by Forage Res. Dep.
2 Buff Developed by Forage Res. Dep.
3 Brahma Developed by Forage Res. Dep.
4 Toshki Developed by Forage Res. Dep.
5 Chick Local variety

A randomized complete block design with four replications was used.
The experimental plot was five rows each, 30 m long and 50 cm apart, with a
distance of 25 cm between plants. The recommended agricultural practices
and seed inculcation were applied .The soil and irrigation water analysis and
the meteorological conditions are shown in Tables 1 and 2.
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Two cuts were made for green forage yield, the 15t one after 60 days of
sowing and the 2" one 50 days after the first cut, and then seeding yield was
obtained later.

The studied characters were:-

A: Green forage yield and its characters:

1-Plant height: Measured from soil surface to top leaves.

2-Number of branches/ m. 3-Leaf area (cm?.

4-Leaf /stem ratio: Weight of dry leaves / weight of dry stem x100.

5-Green yield: fresh plants from each plot were cut and weighed.

6-Dry yield: calculated by multiplying the fresh yield by dry matter percentage.

7- Nodules number/ plant root.

8- Shoot / root ratio.

B: Forage quality:

9-Digestible protein (DP) %: Nitrogen percentage (N %) was determined
according to A.O.A.C. 1980, the obtained values were multiplied by 6.25
(Tripathi et al.,, 1971) and (Boltin,1962) to get the crude protein (CP),
whereas , digestible protein (DP%) = 0.9596CP-3.55 (Bredon et al.,1963).

10- Digestible protein yield.: was calculated by multiplying dry yield by DP%.

C: Seed yield and its character

11- Pod length (cm). 12- Seed number /pod.

13- Pod number /plant. 14- Seed index.

15- Seed yield /plot.

Table (1): Contents and chemical analysis of soil under Al-Arish
conditions, North Sinai during 2007 and 2008 seasons.

Iltems Average of the two seasons
Sand % 95.72
Silt % 231
Clay % 1.72
Soil texture Sand
Chemical analysis (solubleions in 1:5 extract)

Total N (ppm) 12.5
Total P (ppm) 46.5
Total K (ppm) 91.5
Ca** meg/1 2.3

Mg** meg/1 0.9

Na** meqg/1 2.37
K* meg/l 0.15
Cl- _meqg/1 4.4

COs3 meq/1

HCOs meq/1 14

SO4™ meg/1 1.96
ECe(dSm-1) in(1:5ext.) 0.69
PH in (1:5ext.) 7.55
Organic matter% 0.06
CaCOs3% 8.05

Soluble ions
PH |Ece dsm Cations Anions
Ca*™ | Mg*™ | Na* K* Cl- HCOs" COs | SO4~
7.5 7.54 154 | 146 | 452 | 0.2 | 475 2.00 25.9
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Table (2):Average agroclimatological data for summer seasons(2007and
2008) North Sinai Governorate.
Temperature

Month M. M R.H R.F E.pan
April 25.8 13.9 79 0.0 6.0
May 27.8 15.1 80 0.0 7.1
June 30.1 18.7 84 0.0 8.2
July 32.7 21.6 84 0.0 8.2
August 32.9 23.0 75 0.0 7.7
September 31.6 20.4 82 0.0 6.0
October 28.7 17.2 80 0.0 4.9

Where: T. max, T. min. = maximum and minimum temp. °C; R. H. = relative humidity (%);
R.F. =rain full (mm/ month) and E. pan= evaporation pan (mm/day).

D- Percentage of infestation with Aphis craccivora Koch. and the
population abundance in the field.

Twenty-five plants of each variety were randomly selected
weekly. The number of infested leaflets with aphid was counted per plant.
The number of infested leaflets related to the whole number of leaflets in the
sample was estimated for each variety. The average percentage of
infestation was calculated by applying the following formula:-

No. of infested leaflets
Infestation% = X 100
Total no. of examined leaflets.

The selected plants used for estimating the percentage of infestation
was used in calculating the number of aphids. The number of aphids was
counted per leaflet/ inchz.

E- Percentage of parasitism:

One hundred infested leaflets were collected weekly from each cowpea
variety. The collected samples were kept in paper bags and were transferred
to the laboratory. The percentage of parasitism of cowpea aphids was
calculated. Aphids obtained from infested leaflets were chosen to evaluate
the percentage of parasitism by dissecting under a stereomicroscope. The
average percentage of parasitism was then calculated by applying the
following formula:-

No. of parasitised nymphs
Parasitism% = X 100
Total no. of examined nymphs

F- Common recorded natural enemies:

The predatory species associated with cowpea plants are recorded in
the field. The collection of the infested leaflets is made. Each aphid mummy
was kept in a glass vial until emergence of parasitoids. Emerged parasitoid
species were collected and identified in Biological Control Research
Department, PPRI, ARC, Giza.
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Statistical analysis:

Data were subjected to analysis of variance (ANOVA) and the means
were compared by L. S. D. test at 0.05 level according to Sendecor and
Cochran (1968). The genotypic O-2g and phenotypic O-2p variance, heritability
in broad sense H? and genotypic gcv and phenotypic pcv co-efficient of
variability were estimated for combined data (AL-Jibouri et al., 1958; Hanson
and Robinson, 1956; Burton, 1952).

RESULTS AND DISCUSSION

A-Green forage yield and its attributes:

The average of plant height, no. of branches, leaf area, leaf stem ratio,
green yield and dry yield of the tested cowpea genotypes for the first cut
over the two seasons and their average are presented in Table (3). The
obtained data show that indicated Creamy genotype surpassed all other
genotypes in forage yield and its, attributes followed by Buff, Brahma, Toshki
and lastly the Chick over two seasons. The plant height measured in the 5
cowpea genotypes was 53.6, 45.5, 43.2, 30.5 and 28.5 cm, respectively. The
number of branches plant in both seasons, was the highest in Creamy
followed by the other four genotypes. Creamy genotype surpassed all other
genotypes concerning leaf area, leaf/ stem ratio, forage yield, dry yield, and
digest. Pro. Creamy and Buff genotypes had the same no. of nodules/ root
(10) followed by the other three genotypes (8, 7 and 4) nodules, respectively.
No. of shoot/ root ratio was the highest in Chick genotype (2.763) followed by
Toshki (2.170) then Baharma (1.854) and Buff (1.756), while Creamy
genotype was last one (1.293). Escechie and Redriguez (1998), reported that
plant growth characteristics were mainly differed due to cultivars, such
deferring could genetically explained. According to the cuts, (Table 4)
illustrates the superiority of Creamy genotype compared to other cowpea
genotypes followed by Buff, Brahma, Toshki and Chick in all studied forage
yield characters. It is obviously clear that both Creamy and Buff genotypes
showed highly significant differences in all herbage traits in the second cut
during the two seasons and their average compared to the studied cowpea
characters and these genotypes might play a great role concerning cowpea
salinity tolerance programs.

Number of nodules/ plant and shoot/ root ratio:

It is obviously clear that Creamy genotype plants had more active
nodules than other studied genotypes capable to serve high (N) fixation
supplying the plant and the soil with more (N) and more organic matter of the
harvesting. In this respect, Daterao et al. (1994) and Mohamed (1999) found
that inoculation of all legumes enhanced nodulation N-fixation, nitrogen
content and the activation in the root nodule numbers increasing fixed N and
roots with more active nodule numbers due to ascribed increase in growth of
plant root with N fertilization enhancing absorption of the nutrient. Regarding
shoot/ root ratio, it is interesting to mention that root development is close to
plant ability to absorb more water and hence is great significant in salt water
irrigation resistance. Plants showed more resistance, but must be connected
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by the increment root to shoot ratio, and /or lowest value of shoot/ root which
seemed to be clear in the Creamy genotype (1.322), followed by Buff (1.958),
Brahma (2.009), Toshki (2.209) and Chick (2.882) these results were also in
harmony with those obtained by Ashraf et. al. (1987), and Lugg et. al. (1985).

Table (3): Mean performance of the studied characters in 5 cowpea
genotypes under salinity conditions, North Sinai, 1% cut
in1st, 2"d seasons and their average.

Plant |Branches

GepetypeHeight| /Plant
(cm) (No)

Leaf |Leaf/|Green| Dry | Root |Nodules|Shoot/|Digest.| Dig.
Area |stem|yield |yield|length|no./root| root |protein|pro.yd

15t cutin the 15 season
Creamy 50.00| 16.00 |77.63|1.10| 7.55 |1.027|13.50| 8.00 |1.293|22.691(18.129
Buff 44.50 14.75 |72.85[0.83| 6.82 |0.894|12.60| 6.00 |1.756[19.032|15.091
Barahma | 42.5 12.25 |69.60|0.75| 6.33 |/0.855/11.40| 5.00 |1.854|17.854|13.488
Toshki 29.75| 11.00 |58.85|0.65| 4.54 |0.601|10.63| 3.00 |2.170(11.895|9.397
Chick 24.00| 10.75 |52.65(0.58| 3.5 |0.458| 9.65 2.00 |2.763| 8.523 | 6.553
L.S.D. 4.155| 3.209 |5.511|0.11|0.902(0.123/0.745| 1.906 |0.311| 2.461 | 1.863
15t cut in the 2" season
Creamy 53.60| 18.50 |78.30(1.30| 8.30 |1.170|16.50| 10.00 |1.559 |26.559(21.333
Buff 45.50 15.30 |70.50|0.85| 7.50 |1.014|13.40| 10.00 |1.778|21.807|17.325
Barahma |43.20| 13.20 |72.80|0.78| 6.80 [0.929|13.20| 8.00 |2.010|18.859|14.798
Toshki 30.50| 12.50 |61.50(0.70| 5.20 |0.707|11.80| 7.00 |2.180|14.216(11.131
Chick 28.50| 11.40 |53.20(0.63| 3.80 |0.493|10.50| 4.00 |2.204 | 9.446 |7.333
L.S.D. 5.769| 3.386 |5.034(0.279/1.112]0.149|2.141| 2.280 |0.419 | 3.028 | 2.377
Average of 15 cut in both 15 and 2" seasons
Creamy 51.80 17.25 | 77.97(1.213/7.930|1.099| 15.00| 9.00 | 1.768 |24.626|19.731
Buff 44.00| 15.03 |72.830(0.840|7.160|0.954|13.01| 8.00 |1.426 |20.419|16.208
Barahma | 43.60 12.73 ]70.121]0.765[7.570]|0.892| 11.90| 6.50 |1.932(18.017|14.201
Toshki 30.13| 11.75 |60.16|0.675/4.870|0.658|11.60| 5.00 |2.175|13.076(10.265
Chick 26.25| 11.08 |52.93(0.605[3.650]0.476|10.11| 3.00 |2.484 | 8.995 | 6.943
L.S.D. 3.663 26.34 |3.856|1.880|0.618(0.683| 1.20 1.14 |0.283| 1.701 | 1.338

B- Forage quality:

The highest recorded values of protein yield % (Table 4) were
obtained from Creamy genotype followed by, Brahma, Buff, Toshki and the
Chick genotype (52.934, 40.330, 34.193, 28.177 and 14.557) in their average
over the two seasons. Data in Table (3) illustrates that Creamy genotype
gave the highest value of digestible protein in the first cut through the two
years and their average (18.129, 21.333 and 19.731), followed by Brahma
(15.091, 17.325 and 16.208), respectively, (Table 3 and 4). The same trend
was also observed in the 2 cut in both seasons (Table 4). Slight differences
observed between Buff and Brahma genotypes. For digestible protein yield
kg/ fed., the superiority were revealed by Creamy and Brahma genotypes
(Table 4). Mcharsie (1994) working on cowpea cvs. reported that cowpea
genotypes differed in both chemical content, but the differences were not
significant.
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C-Seed yield characters:

The results of seed and its components (Tables 3 and 4) exhibited
highly significant differences in all studied seed vyield characters. Creamy
genotype surpassed all the other cowpea genotypes in pod length, seed no.

/pod, seed index and seed yield /plot.

The differences between cowpea genotypes were also reported by
Gad EL-Hak et.al (1988), Mohamed (1999) and Zayed and Mohamed (2003)
proved that seed/pod considered as varietals character.

Habitability and genetic:

Table (5) Iillustrates the phenotypic (p.c.v.), genotypic (g.c.v.)
coefficient of variability and heritability in broad sense (H?) for the combined
analysis of the cowpea genotypes. Regarding characters, seed index, pod
no., /plant, seed no., /pod and seed yield / plant. Table (5) exhibited highest
values of (H?) (86.70, 69.60, 54.43 and 50.00%), respectively, indicating that
these characters could improve phenotypic selection. Also, the data of p.c.v.,
and g.c.v., reveal high estimates of genotypic variance. The results of these
traits were in agreement with that obtained by Hussein and Farghali (1998)
and Zayed and Mohamed (2003). Sobba and vahaba Abdul (1998) also were
in harmony with the obtained results given by Aggarwal (1987), Kumar and
Sangwam (2003) and Peksen and Artik (2004).

On the other hand, the inferior values of broad sense heritability were
revealed by green yield and pod length (22.50 and 26.5), respectively, as
regards the previous traits, it is interesting to maintain that low values of (H2)
indicating remarkable environmental effects and the varietals effects, the
similar trends were
reported by Zayed and Mohamed(2003) and Abo Baker et al.(1983). Traits
exhibited genotypic and phenotypic coefficient with slight repugnancy
between them for the investigated traits reoffered highly genotypic variance.

Table (5): the phenotypic (p.c.v.), genotypic (g.c.v.) coefficient of
variability and heritability in broad sense (H2) for the
combined analysis of the cowpea genotypes .

Characters O?%p O2g H?2 p.c.v g.c.v
1- Pod length cm 1.52 0.64 42.11 6.40 3.80
2- Seed no./pod 1.58 0.86 54.43 13.60 10.20
3-Pod no. / plant 0.158 0.11 69.60 24.50 19.30
4- Seed index 18.80 16.3 86.70 20.70 24.80
5-Seed yield/plant 0.36 0.180 50.10 18.60 19.30
6-Green yield 0.58 0.16 27.59 11.70 13.80

D- Percentage of infestation and the population abundance:

Percentages of infestation with aphid, Aphis craccivora Koch. and the
population abundance on leaflets of the five tested cowpea genotypes for the
successive sampling are shown in Table (6, 7 & 8).

For 2007 season, the percentage of infestation in the Creamy genotype
ranged between 0.49% in the fourth week of July to 12.7% in the fifth week of
July, with an average of 1.66%.The total number of aphid ranged between 14
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and 814 aphids. Population with aphid demonstrated two peaks. The 15t peak
(65 aphids) occurred on July 16 and the 2" peak (814 aphids) on July 30. In
the Brahma genotype, the percentage of infestation ranged between 0.49% in
the second week of August and 14.6% in the fourth week of July, with an
average of 1.99%.The total number of aphid ranged between 33 and 1508
aphids. Population with aphid demonstrated two peaks. The 15t peak (39
aphids) occurred on September 17 and the 2" peak (1508 aphids) on July
23. In the Buff genotype, the percentage of infestation ranged between 0.36%
in the second week of August and 21.8% in the fifth week of July, with an
average of 2.87%. The total number of aphids ranged between 22 and 2496
aphids. Population with aphid demonstrated three peaks. The 1st peak (780
aphids) occurred on July 16, the 2" peak (2496 aphids) on July 30 and the
3 peak on September 17. In the Toshki genotype, the percentage of
infestation ranged between 0.78% in the third week of September and 38.5%
in the third week of July, with an average of 2.22%. The total number of aphid
ranged between 27 and 1222 aphids. Population with aphid demonstrated
three peaks. The 15t peak (152 aphids) occurred on July 9, the 2" peak
(1222 aphids) on July 23 and the 3 peak (27 aphids) on September 17.In
variety Local (Chick) genotype, the percentage of infestation ranged between
1.22 in the second week of July and 4.11% in the fourth week of July, with an
average of 2.06 %. The total number of aphid ranged between 30 and 414
aphids. Population with aphid demonstrated two peaks. The 1%t peak (414
aphids) occurred on July 23 and the 2" peak (300 individual) on August 13
(Table 6 & 7).

On the other hand, the average percentage of infestation in the entire
treatment in 2007 season ranged between 0.71% in the fourth week of
September and 10.8% in the fifth week of July, with an average of 0.50 %.
The total number of aphid ranged between 121 and 8228 aphids. Population
with aphid demonstrated three peaks. The 1st peak (8228 aphids) occurred
on July 30, the 2" peak (380 aphids) on August 13 and the 3 peak (224
aphids) on September 17 (Table 6 & 7).

In 2008 season, the percentage of infestation in the genotype
Creamy ranged between 0.11% in the fourth week of July and 13.8% in the
third week of August, with an average of 2.92%. The total number of aphid
ranged between 208 and_4510 aphids. Population with aphid demonstrated
two peaks. The 1st peak (2516 aphids) occurred on July 30 and the 2" peak
(4510 aphids) on August 20. In the genotype Barahma, the percentage of
infestation ranged between 0.79% in the second week of August and 3.59%
in the 3 week of August, with an average of 1.73%. The total number of
aphid ranged between 66 and 720 aphids. Population with aphid
demonstrated four peaks. The 15t peak (66 aphids) occurred on July 2, the 2™
peak (380 aphids) on July 16, the 3 peak (720 aphids) on August 6 and the
4t peak (600 aphids) on August 20. In the genotype Buff, the percentage of
infestation ranged between 0.52% in the second week of August and 20.7 %
in the first week of August, with an average of 3.88%. The total number of
aphid ranged between 44 and 10004 aphids. Population with aphid
demonstrated four peaks. The 15t peak (72 aphids) occurred on July 2, the 2™
peak (9724 aphids) on July 23, the 3 peak (10004 aphids) on August 6, and
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the 4t peak (360 aphids) on August 27. In the genotype Toshki, the
percentage of infestation ranged between 1.55% in the first week of July and
28.9% in the first week of August, with an average of 10.31%. The total
number of aphid ranged between 98 and 13818 aphids. Population with aphid
demonstrated two peaks. The 15t peak (98 aphids) occurred on July 2 and the
2" peak (13813 aphids) on August 6. In the genotype Local (Chick), the
percentage of infestation ranged between 3.54% in the first week of
September and 35.8% in the fourth week of July, with an average of 10.61%.
The total number of aphid ranged between 851 and 23750 aphids. Population
with aphid demonstrated three peaks. The 1st peak (23750 aphids) occurred
on July 23, the 2" peak (4836 aphids) on August 20 and the3™ peak (1798
aphids) on September 3, (Table 6 & 8).

On the other hand the average percentage of the infestation in the entire
treatment in 2008 season ranged between 0.67% in the 1t week of
September and 16.1% in the fourth week of July, with an average of 6.38%.
The total number of aphid ranged between 989 and 42800 aphids. Population
with aphid demonstrated four peaks. The 15t peak (1456 aphids) occurred on
July 2; the 2" peak (42800 _aphids) on July 23, the 3 peak (10138 aphids) on
August 20 and the 4™ peak (1488 aphids) on September 3, (Table 6 & 8).

Statistical analysis showed that, in the first season 2007, there is no
significant difference in percentage of infestation and population abundance
between the varieties and the two season in the entire treatment. But in the
second season 2008, showed that there are significant difference in
percentage of infestation and population abundance between the varieties
(Creamy , Brahma and Buff ) and the varieties (Toshki and Chick ) while, in
the entire treatment , the second year 2008 has high significant difference
(Tables 6, 7 & 8).

E- Percentage of parasitism:

In the two seasons, the percentage of parasitism was very low. The
average percentages of parasitism were 2 to 4% during the first season 2007
and 4 to 5% during the second season 2008, respectively.

Hymenopterous parasitoids attacking A. craccivora in cowpea
genotypes:-

Four parasitoid species were recorded from A. cracivora. The secured
parasitoid species from two successive seasons, 2007 and 2008 were;
Aphelinus sp. (Aphelinidae), Aphidius colemani, A. matricariae and
Lysiphlebus fabarum (Aphidiidae: Hymenoptera).

Monadjemi (1979), Selim et al.,, (1987), Rezk et al.,(2000) and Abdel-
samad and Ahmed (2006) also recorded these parasitoids on the cowpea
aphid.

F- Common predators recorded in cowpea fields:-

Field observation showed that the predator Chrysoperla carnea Steph.
(Chrysopidae: Neuroptera) and some coccinellids; Coccinella
undecimpunctata and Scymnus spp. (Coccinellidae: Coleoptera) feeding on
the nymphs of cowpea aphid during the two seasons 2007& 2008. Metwally
(1998), Abou-El-Hagag and Abdel-Hafiz (1999), Nasser et al., (2000) and El-
Desouki et al., (2004) also recorded the same predator species in cowpea
fields.
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Table (6): Percentages of infestation by A. craccivorain cowpeain the

varieties, El-Arish, North Sinai .
% Infestation

Sampling Season 2007 Season 2008
date Tosh-| .. . Tosh-| . .
Creamy|Brahma| Buff ki Chick| Treat [Creamy|Brahma| Buff ki Chick | Treat
18/6 0 0 0 0 0 0
25/6 0 0 0 0 0 0
2/7 0 1.34 | 1.16 |1.55| 8.04 | 2.41
9/7 1.14 0 48 |3.81|1.22]| 2.16 0 0 0.96 0 7.86 | 1.74
16/7 2.16 | 447 [11.2|385|2.72| 472 | 449 | 3,52 | 3.18 | 7.33| 20.4 | 8.53
23/7 0.49 | 146 |3.85[/9.33|4.11| 6.4 | 0.11 | 2.33 | 19.3 [12.9| 35.8 | 16.1
30/7 12.7 | 6.81 (21.8| 10 [{3.69| 10.8 | 6.17 1.5 7.85 [ 24.7| 225 | 13.1
6/8 176 | 1.94 [1.25]1.96(2.86| 1.93 | 1.26 | 3.23 | 20.7 [28.9| 4.71 | 125
13/8 0 0.49 |0.36| 0 |3.33]| 0.75 | 1.44 | 0.79 | 0.52 | 20.3| 4.71 | 6.02
20/8 0 0 0 0 0 0 13.8 | 3.59 0 2.73| 19.6 | 7.98
27/8 0 0 0 0 0 0 1.37 | 1.47 | 3.06 0 0 0.68
3/9 0 0 0 0 0 0 0 0 0 0 3.54 | 0.67
109 0 0 0 0 0 0 0 0 0 0 0 0
17/9 1.15 | 0.72 [1.64|10.78] O 0.85
24/9 1.9 | 0.93 0 0 0 | 071
Mean A A A A A B B B B A A A
1.66 | 1.99 |2.87|2.22|2.06| 0.50 | 2.92 | 1.73 3.88 [10.31]| 10.61 | 6.38
LS2 1.4014 1.3098 3.6307 1.3098

Table (7): Population abundance of A. craccivora on different cowpea
varieties (25 plants examined per sample) during 2007
season in El- Arish conditions.

No. of A craccivora on cowpea varieties / sample in season 2007
. Creamy Brahma Buff Toshki Chick Treat.
Sampling Total
date Total no. of | Total no. of [Total no. of| Total no. of [Total no. of ° ﬁfno.
aphid aphid aphid aphid aphid aphid
18/6 0 0 0 0 0 0
25/6 0 0 0 0 0 0
2/7 0 0 0 0 0 0
9/7 30 0 264 152 * 30 572
16/7 65 * 240 780 * 55 98 1475
23/7 14 1508 * 345 1222 * 414 * 4958
30/7 814 * 506 2496 * 840 330 8228 *
6/8 105 112 65 190 160 819
13/8 0 33 22 0 300 * 380 *
20/8 0 0 0 0 0 0
27/8 0 0 0 0 0 0
3/9 0 0 0 0 0 0
10/9 0 0 0 0 0 0
17/9 60 39* 60 * 27 * 0 224 *
24/9 152 36 0 0 0 121
Total 1240 2474 4032 2486 1332 16697
Mean +S.E A A A A A B
103.33+66.15 | 206.17+125.95 | 3362207.45 |207.17+115.04 | 111+44.26 2.0512
L.S.D. 0.05 268.6 1.3098
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Table ( 8 ): Population abundance of A. craccivora on different cowpea
varieties(25 plants examined per sample) during 2008

season in El- Arish conditions

No. of A craccivora on cowpea varieties / sample in season 2008
Sampling Creamy Brahma Buff Toshki Chick Treat
date Total no. of| Total no. | Total no. of |Total no. of | Total no. of| /|Total no. of
aphid of aphid aphid aphid aphid aphid
18/6 0 0 0 0 0 0
25/6 0 0 0 0 0 0
217 0 66 * 72 * 98 * 851 1456 *
9/7 0 0 45 0 1131 1012
16/7 594 380 * 504 1612 7052 12936
23/7 640 342 9724 * 5460 23750 * 42800 *
30/7 2516 * 204 2475 11880 10492 32781
6/8 266 720 * 10004 * 13818 * 1118 31020
13/8 315 72 44 7917 1032 10027
20/8 4510 * 600 * 0 285 4836 * 10138 *
27/8 208 140 360 * 0 0 989
3/9 0 0 0 0 1798 * 1488*
10/9 0 0 0 0 0 0
17/9 - - - - - -
24/9 - - - - -
Total 9049 2524 23228 41070 142060
Mean +S.E B B B AB A A
904.9+464.97 [257.78+84.47|2322.8+1278.89|4107+1695.02|5206+2318.50 6.3794
L.S.D. 0.05 3613.7 1.3098
*=the peak
Means with the same letter are insignificantly different.
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Table (4): Mean performance of the studied characters in 5 cowpea genotypes under salinity condition 2" cut
in the 1% season, North Sinai.

aracters Forage characters Root characters Seed yield characters
Geno 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Creamy 748 [ 21.5| 8145 | 1.33 124 | 2.24 18.5 10.0 | 2.01 | 50.70 40.69 | 16.0 | 16.0 | 158 | 17.2 | 2.52
Buff 68.3 | 18.4| 73.58 0.93 9.9 1.57 14.5 7.0 2.49 | 31..90 25.05 11.0 | 10.0 | 16.0 | 146 | 1.36
Barahma 66.5 | 16.5| 75.82 | 0.96 10.5 | 1.89 16.7 8.0 | 1.32 | 39.43 31.32 | 140 | 13.0 | 150 | 16.3 | 1.39
[Toshki 61.5 | 13.6| 62.53 0.78 7.6 1.24 12.8 9.0 2.21 26.25 20.73 8.0 8.0 11.0 | 12.8 | 0.55
Chick 51.6 | 10.5| 58.44 | 0.66 4.3 0.69 114 5.0 | 2.88 | 13.39 10.39 5.0 4.0 8.0 | 11.3 | 0.89
L.S.D. 54 |1.67| 4.08 0.18 1.05 | 018 | 2..34 | 2.34 | 045 3.68 2.90 3.63 | 093 | 3.99 | 1.97 | 8.78
2" cut in the 2" season
Creamy 75,50 | 22.7 | 83.50 | 141 | 13.20 | 2.42 20.5 13.0 | 1.45 | 55.16 52.94 | 20.5 | 18.0 | 18.0 | 17.2 | 2.47
Buff 66.50 | 19.6 74.80 0.96 10.30 1.72 16.4 11.0 | 2.26 36.46 34.99 16.2 | 153 | 19.0 | 15.2 | 1.28
Barahma 71.60 | 18.3 77.40 1.12 10.80 1.89 18.5 12.0 | 2.48 41.24 39.57 145 | 13.3 | 17.0 | 165 | 1.32
[Toshki 63.50 | 14.8 | 66.40 | 0.82 8.50 1.41 14.6 11.0 | 1.96 | 30.10 28.89 8.5 6.8 | 13.0 | 10.6 | 0.48
Chick 54.20 | 12.2 60.30 0.71 4.80 0.79 12.8 8.0 2.07 15.71 15.08 6.3 4.0 10.0 7.5 0.94
L.S.D. 454 8.83 4.36  0.25 1.38) 0.24 2221 252 0.11 5.14 493 294 197 323 2.04 487
The average of the 2" cut in 15t and 2" seasons
Creamy 75.15| 22.1 | 8248 [1.37| 1278 2.37 19.6 115 | 1.39 | 52.93 46.81 |17.10| 16.5 | 16.83 | 17.20 | 2.496
Buff 67.40| 19.0 | 74.19 | 0.95 9.9 1.65 15.4 9.0 | 2.38 | 34.19 30.02 | 13.6 |12.63|17.50| 14.90 | 1.320
Barahma 69.05| 17.4 76.61 | 1.04 10.67 1.86 17.6 10.0 | 2.14 40.33 35.45 |14.29|13.13|16.00 | 16.40 | 1.356
[Toshki 62.70 | 14.2 | 64.47 |0.80 8.03 1.33 13.7 10.0 | 1.98 | 28.17 24.83 | 8.25 | 7.38 | 12.00 | 11.70 | 0.469
Chick 52.82 | 11.4 | 59.37 | 0.69 4.53 0.74 12.1 6.50 | 2.68 | 14.56 12.74 | 5.65 | 4.00 | 9.00 [ 9.470| 0.910
L.S.D. 3.12 | 1.72 2.87 ]0.18 0.78 0.17 1.67 1.93 | 0.19 9.99 2.51 2.08 | 1.20 | 2.69 | 1.50 | 4.84




