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ABSTRACT

The current study was conducted at Sahka Agriculture. Research. Station, KafrEl-Sheikh, Egypt. Cowpea plants
(Vigna unquiculata, L., Walp.) variety Doki 331, were inoculated with microsymbiont Bradyrhizobium sp. along with
urea fertilizer at levels of 40 and 80 kg N/Fed. Applied in two equal doses at 30 and 45 days after sowing. The
investigation lasted for three months in two summer planttions 2010 and 2011. To survey the presence mites, insect pests,
beneficial and visitor insects at four fertilization levels: Nodulation + 50% N -fertilization, Nodulation + 100% N-
fertilization, Non -Nodulation + 50% N -fertilization and non-nodulation + 100% N-fertilization. Results indicated
presence of 4 species of mites belonging to 4 families orders in all nodulation and N- fertilization treatments during both
seasons. While insect pests had 10 species belonging to 9 families in all nodulation and N-fertilization. Except that with
Non-nodulation and N-fertilization in season 2010. Where it had 9 species belonging to 8 families and 5 orders during
season 2010. Also, 8 species of beneficial insects belonging to 6 families and 5 orders in nodulation + 50% N- fertilization
and Non —nodulation + 100% N-fertilization. But in Nodulation+ 100% N- fertilization was found 9 species belonging to
7 families and 6 orders. While, in non-nodulation + 50% N-fertilization there were 5 species belonging to 5 families
orders during season 2010. Finally, 4 species of visitors insects belonging to 4 families and orders in all Nodulation and
N-fertilization during season 2011. Results indicated the population density of the mite, insect pests, beneficial and visitor
insects increased with nodulation and N-fertilization, recording the highest figure at 80 kg N/fed. Tetranychus urticae
(koch), Aphis craccivora (koch), Paederus alfierii (Koch) and Apis mellifera (L. ) were the dominant species in cowpea
nodulation & N- fertilization and represented by 84.42, 77.08, 87.26, 82.76%, 34.43, 30.85, 39.04, 38.37%, 45.28, 33.91,
46.15, 40.00% and 47.06, 51.02, 66.66, 46.66% of Acari, pests, beneficial and visitor insects in the first season,
respectively. It could be stated that each dominant and subdominant species which differently affected population
diversity. Diversity index values of Acari species were 0.2484, 0.3302, 0.2198, 0.2730 and 0.3682, 1.3311, 0.3319,
0.4260. While, pests were 0.6905, 0.7617, 0.6579, 0.6586 and 0.7986, 0.8656, 0.7966, 0.8226. also, beneficial insects
were 0.7248, 0.8137, 0.6155, 0.7472 and 0.9277, 0.9356, 0.9216. Finally, visitor insects were 0.4219, 0.4318, 0.3765,
0.3873 and 0.5839, 0.5866, 0.5908, 0.5965 for nodulation + 50% N- fertilization, nodulation + 100% N- fertilization,
non- nodulation + 50% N- fertilization and Non-Nodulation + 100% N- fertilization during season 2010 and 2011. The
relative abundance of species in each Nodulation had an effect on diversity index values.
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INTRODUCTION soil fertilizers and through dinitroge — fixation by
symbiosis with the specific micro partner
Brdyrhizobium japonicum increase of plant nitrogen
content to certain level was found to induce the
severity of infestation with major soybean pests

Cowpea is one of the most important
leguminous vegetable crops in Egypt. Recently, its
cultivated area was rapidly increasing. However, the
Acari, insect pests and diseases, cause serious such as the red spider mite Tetranychus
damage to cowpea. The total number of Acari, pest, cucurbitacearum (Mathys et al. 1968, Farrag et al.
predator and parasitoid species, differs among crops 1980; Yanni ef al. 1987 a & c; English-loeb. 1990;
and proportion of species glso Yaried (El—Han}rY Yanni et al. 1991; Gamieh & Saadon, 1995 and
et al. 1995). The relationship between species  peoqsy of al. 1997). Therefore many investigators
diversity and ecological processes can change .40 up their minds to control the red spider mite
quantitatively and qualitatively with environmental on soybean plants to get best yield (Attiah et al.
context (Cardinale & Nelson, 1999). Survey of 1976; Mohamed & Abdel Hafez, 1981; Ismail&

Acari, insect pests, predators and  parasitoids o4y 1985; Hoda ef al. 1986; Yanni et al. 1987 b
associated with cowpea varieties were reported by and Singh er al., 1990). Therefore, the present
Saleh et al., 1972; Rahman,1977; Helaly et al., ’ ’

1982-83; Hassan et al., 1985; Hamouda, 1993; El-
Sayed, 1993; Abdel Alim, 1994; Gamieh and
Saadon, 1998; Helal et al., 2003 and Abo- El Naga,
2011. It was stated that it can derive nitrogen from

investigation aims to study Acari fauna, insect pests,
beneficial insects and visitor insects, as affected by
nodulation and N- fertilization treatments of cowpea
in Egypt and to see if species diversity as related to
cowpea Nodulation and fertilization.
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MATERIALS AND METHODS

This study was conducted at the experimental
farm, Sakha Agricultural Research Station, Kafer
El-Sheikh, Egypt. Experiments were carried out in
two summer plantations 2010 and 2011. Cowpea
variety Doki 331 was sown 1% June 2010 and in
May 28 ™, 2011 in clay-loamy alluvial soil in a split-
split plot design with four replicates. Each sub — plot
(21 m? contained 10 rows. The main- plot
treatments were seed inoculation (or not) with the
micro symbiont Bradyrhizobium sp using a peat —
based inoculum (8.4 x 10® CFU/ g) at the rate of 200
g inoculum/ 40 kg seeds. The plots were irrigated
just after sowing. The sub — plots were assigned to
the urea fertilization (46% N) at 40 and 80 kg N/ fed
applied in two equal doses 30 and 45 days after
sowing.

The used cultural practices (treatments) were as

follows:

1) Nodulation + 50% N- fertilization (40 kg/ fed).

2) Nodulation + 100% N- fertilization (80 kg/ fed).

3) Non- Nodulation + 50% N- fertilization (40 kg/
fed).

4) Non-Nodulation + 100% N- fertilization (80 kg/
fed).

Sampling started after one week of sowing. An
area of one feddan was chosen for carrying out the
present study. Samples were taken four times
monthly. Fertilizers and the other cultural practices
were applied according to the common
recommendations without pesticidal treatments
throughout the experiment. Population densities of
Empoasca spp (nymph and adults) and Cosmolyce
bacticus (L.) (adults) and Nezara viridula (L.) adults
and all beneficial insects (adults) and visitor insects
(adults) were estimated by the sweep net as 10
double strokes/ plot. Densities of Aphis craccivora
koch. (nymphs and adults) Spodoptera littoralis
(Bosid) and Spodoptera exiqua (Bosid) Autographa
spp larvae were evaluated in 10 caged cowpea
plants/ plot. Each plant was caged into a plastic bag,
and cut at the soil surface. The bag, harboring
cowpea plant was transferred to the laboratory for
the examination of larvae numbers of Liriomyza
spp. and Bemisia tabaci (Genn) (nymphs and adults)
and Thrips tabaci (lind) adults, Tetranychus urticae
(sayed) adults, nymphs and Amblyseius sp, Tydeus
sp and Eupodes sp adult were counted on leaves/
plot. Shannon — Weaner diversity (S.W.I) was used
to measure diversity of arthropod pest species as it
is the one most commonly used (Price, 1984). The
Shannon — Weaner index was calculated according
to the following equation
Hs =Y Pilog Pi

Hs = The symbol for the amount of diversity in
a group of species in this case, The category of
classification used in the species (hence the sub —
scripts) but other categories could be used as well, it
may be applicable families, orders, .... etc.

74

S = Number of species with sample.

Pi = The proportion of the 1* species in the total
sample. It measure the relative abundance and
ranges between 0.00 to 1.00.

Log. = Natural logarithm. The negative sings in
added to make the come out positive value=
2.718.

The function was derived independently by
Shannon and Weaner and other is sometimes
mislabeled as the Shannon- Weaner function in the
ecological literature (Kerbs, 1978).

RESULTS AND DISCUSSION
1-Survey of Acari and insect species in
nodulation and N- fertilization of cowpea:

a. Acari species:

Results in table (1) revealed the presence of 4
species of mites affiliated to 4 families and one
order arised from the all nodulation and N-
fertilization practices of cowpea in both season 2010
& 2011. Infestation intensity of the spider mite
Tetranychus urticae (koch) is presented in table (1)
at counts through 20 days begining from the 30 up
to 50 days after sowing. This period is known to be
the maximum vegetative growth due to nodulation
and N-fertilization along with  favourable
environmental factors, like temperature and relative
humidity, which 1is responsible of infestation
intensity with the mites. However, the data revealed
apositive relationship between number of mites and
cowpea nodulation regardless N- fertilization
application. The dominant recorded species were T.
urticae (koch) reaching 84.42%, 77.08%, 87.26%
and 82.76% of the total mites in nodulated + 50%
N- fertilization, nodulated + 100% N- fertilization,
Non — nodulated + 50% N- fertilization and non-
nodulated + 100% N- fertilization, while, the least
record was FEupodes sp. reaching 1.81%, 3.44%,
2.20% and 2.47%. Tydeus sp. came second in rank,
Amblyseius sp. 5.63%, 6.68%, 3.46% and 5.71% the
third in rank during season 2010. While, during
season 2011, the dominant recorded species was T.
urticae (koch) reaching 74.04%, 50.00%,77.88%
and 67.46% of the total mites in the all treatments
mentioned before. While, the least record was
Eupodus sp. reaching 5.61%, 11.17%, 5.46% and
8.00% Tydeus sp. came second in rank. Amblyseius
sp. 9.19%, 16.66%, 6.83% and 11.14% had the third
rank. Our results agree with those obtained by
Farrag et al. (1980); Zaher et al. (1980), as they
recorded apositive relationship between nitrogen
status of soybean leaves and intensity of infestation
with spider mite. Also, Yanni et al. (1987 a&c),
Yanni et al. (1991) and Gameih and saadon (1995)
mentioned that total N- content fluctuated through
plant growth and infestation with phytophagous
mites followed apositively correlated mode of
changes as that detected for plant N- content
percentage. Yanni et al. (1996) recorded that
nodulation of soybean enhanced nodule number and
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weight, plant dry weight, N- content, seed yield
(100 seed weight), the relative fertilizer, N- use
efficiency population density of phytophagous mite,
T. cucurbitacearum.

b- Insect pests:

Results in table (1) showed the presence of 10
species of insect pests belonging to 9 families and 5
orders from the nodulation and N- fertilization of
cowpea in nodulated + 50 % N- fertilization and
nodulated + 100 % N- fertilization. While, in Non —
nodulated + 50 % N- fertilization and non-
nodulated + 100 % N- fertilization, it had 9 species
of insect species affiliated to 8 families and 5 orders
in the first season 2010 compared with 10 species of
insect pests belonging to 9 families and 5 orders in
the second season, 2011 at kafer El- Sheikh region.
In the first and second seasons, order Homoptera
was the most dominant which includes families of
Aphididae, Aleyrodidae and Cicadellidae Aphididae
was represented by Aphis craccivora (koch)
showing 34.43%, 30.85%, 39.04%, 38.37% and
29.23%, 25.48%, 31.86%, 29.85% as total with the
two seasons. Aleyrodidaec was represented by
Bemisia tabaci (Genn.) and accounted for 27.33%,
24.87%, 26.26%, 23.66% and 24.15%, 21.07%,
24.12%, 20.86% as total through the two seasons.
The least recorded homopterous family was
Cicadellidae represented by Empoasca spp. and
comprised 16.92%, 15.78%, 15.09%, 17.40% and
16.53%, 15.32%, 14.17%, 16.76%. Order Diptera
ranked the second place and was represented by
family Agromyzidae (Liromyza spp). reaching
14.04%, 14.87%, 13.64%, 13.62% and 14.00%,
13.97%, 13.26%, 13.65% followed by order
Lepidoptera and represented by three families.
Noctuidae included the cotton leaf worm;
Spodoptera littoralis (Boisd.) and the lesser cotton
leaf worm S. exiqua (Hubner) (larvae) composing
3.21%, 4.91%,2.32%,4.19% and 4.94%,6.19%,
4.52%, 5.73% and 0.42%, 1.29%, 0.72%, 0.68%
and 2.17%,3.31%, 2.51%, 3.16%, respectively.
Agrotidae was represented by Autographa spp. and
accounted for 0.93%, 1.54%, 0.29%, 0.13% and
2.65%, 4.00%, 2.41%, 2.28% as a total. Lycaenidae
was represented by Cosmolyce baeticus L.
achieving 0.16%, 0.43% and 1.23%,2.13, 1.61%,
1.63%. Thysanoptera ranked the fourth order and
was represented by family Thripidae, Thrips tabaci
(Lind.) reaching 2.03%, 4.76%, 2.46%, 1.78% and
3.70%, 6.19%, 3.82%,3.77%. Hemiptera was the
least abundant order and was represented by
Pentatomidae, Nezara viridula (L.) comprizing
0.51%, 0.67%, 0.14%, 0.13% and 1.41%, 2.31%,
1.71%, 2.28% against nodulated + 50 % N-
fertilization, nodulated + 100 % N-fertilization, non
— nodulated + 50 % N- fertilization and Non —
nodulated + 100 % N- fertilization, respectively.
Several investigators recorded many insect pests
associated with Leguminous vegetable crops, i.e. El

— Kifl et al. (1974) recorded 19 insect species on
faba bean plants at Giza governorate. El- Sayed
(1993) recorded 21 insect species in cowpea early
and late summer plantations at Shebin El- Kom,
Menoufia governorate. While, El- Hawary et al.
(1995) recorded 13 insect pests on soybean plants at
Kafer El- Sheikh. Variation in the recorded insect
pests among investigators may be due to type of
crop, location differences and annual weather
fluctuations, type and level of fertilization and
probably some unknown factors.

C. Beneficial insects:

Data in table (1) show the presence of 8 species
of beneficial insects in 6 families and 5 orders in
nodulated + 50 % N- fertilization compared with 9
species of beneficial insects in 7 families and 6
orders in nodulated + 100 % N- fertilization, while,
in Non — nodulated + 50 % N- fertilization revealed
the presence of 5 species of beneficial insects in 5
families and 4 orders compared with 8 species of
beneficial insects in 6 families and 5 order in the
first season 2010. While, in the second season 2011,
showed the presence of 9 species of beneficial
insects in 7 families and 6 orders in nodulated + 50
% N- fertilization, nodulated + 100 % N-
fertilization, Non — mnodulated + 50 % N-
fertilization and Non — nodulated + 100 % N-
fertilization, respectively. Coleoptera was the
dominant order and was represented by two families
being Coccinellidae and Staphylinidae.
Coccinellidae is represented by Coccinella
undecimpunctata (R.), Cydonia (Chilomenes)
Vicina nilotica (muls) and Scymnus interruptus
(Goez.) in 9.43%, 14.94%, 10.00%, 1.88%, 2.29%,
15.38%, 2.00 and 3.77%, 6.32%, 4.00%,
respectively.  Staphylinidae is represented by
Paederus alfierii (koch.) 45.28%, 33.91%, 46.15,
40.00% as total nodulated + 50 % N- fertilization,
nodulated + 100 % N- fertilization, Non — nodulated
+ 50 % N- fertilization and non — nodulated + 100
% N- fertilization, respectively. Order Diptera
ranked the second place and represented by family
Syrphidae (Syrphus corollae F.) reaching 15.09%.
Odonta ranked the third category and was
represented by family Aeschnidae (Hemianex
ephippiger (Steys) reaching 11.32%. Hymenoptera
had the fourth order and was represented by family
Vespidae (Polistes gallica L.) reaching 7.55%.
Neuroptera was the least abundant order and was
represented by Chrysopidae [Chrysopa vulgaris
(Schm.)] composed 5.66% in nodulated + 50 % N-
fertilization, while, in nodulated + 100 % N-
fertilization, order Hymenoptera ranked the second
place and represented by family Vespidae (Polistes
gallica L.) reaching 13.79%. Diptera ranked the
third category and was represented by Syrphidae
(Syrphus corollae F. reaching 12.06%. Odonta
ranked the fourth order and was represented by
Family Aeshnidae (Hemianex ephippiger (Steys)
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reaching 10.92%. Neuroptera was the least abundant
order and was represented by Chrysopidae
(Chrysopa vulgaris (Schm.) reaching 4.59%. Also,
in Non — nodulated + 50 % N- fertilization. Order
Diptera and Neuroptera ranked the second place and
represented by Syrphidae (Syrphus corollae L.) and
Chrysopidae, Chrysopa vulgaris (Schm.) reaching
15.38%. Odonta was the least abundant order and
was represented by Aeschnidae (Hemianex
ephippiger (Steys) reaching 7.69%. Finally in Non —
nodulated + 100 % N- fertilization, order Diptera
and Hymenoptera ranked the second category and
represented by family Syrphidae Syrphus corollae
(F.) and Vespidae (Polistes gallica L.) reaching
16.00%. Odonta ranked the third category and was
represented by Aeschnidae (Hemianex ephippiger
(Steys) reaching 8.00%. Neuroptera was the least
abundant order and was represented by Chrysopidae
(Chrysopa vulgaris (Schm.) reaching 4.00% during
the first season. In the second, 2011 data in table (1)
indicate Coleoptera was the largest group
represented by two families, Coccinellidae as
Coccinella  undecimpunctata (R.) which was
considered as the most dominant species 14.87%,
13.74%,9.52%, 12.75%, Cydonia (Chilomens) Vicia
nilotica (Muls) 7.59%, 6.75%, 6.55%, 7.52% and
Scymnus interuptus (Geoz) 9.81%, 8.88%, 9.52%,
7.52%. Staphylinidae (P. alfierii (koch.) as 20.56%,
17.53%, 17.26%, 21.18% in nodulated + 50 % N-
fertilization, nodulated + 100 % N- fertilization,
Non — Nodulated + 50 % N- fertilization and Non —
nodulated + 100 % N- fertilization, respectively.
Order Hemiptera was the second group represented
by Anthoconidae as Orius spp, 11.71%. Neuroptera
was the third largest group and contained only one
family, being Chrysopidae, represented by C.
carnae 10.75% as total. Diptera ranked the fourth
and represented by family Syrphidae only
represented S. corollae (F.) comprising 9.81% of the
total beneficial insects. Order Hymenoptera ranked
the fifth and represented by family Vespidae only
represented P. gallica (L.) comprising 8.23% as
total. Order Odonta was the least recorded order
represented by H. ephippiger (Steys) 6.64% in
nodulated + 50 % N- fertilization. While, in
nodulated + 100 % N- fertilization, order Diptera
was the second group represented by Syrphidae as
S. corollae (F.) 13.62% as total. Order Hemiptera
ranked the third and represented by family
Anthoconidae  only represented Orius  spp.
comprising 11.61%. Order Neuroptera ranked the
fourth and represented by Chrysopidae only C.
vulgaris (Schm.) comprising 10.31%. Order Odonta
ranked the fifth and represented by Aeschnidae
only, H. ephippiger (Steys) comprising 10.18%.
Hymenoptera was the least abundant order and was
represented by Vespidae (P. gallica L.) composed
7.34% in odulated + 100 % N- fertilization.
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Several investigators recorded many beneficial
species associated with Leguminous vegetable
crops, i.e. El-Sayed (1993) recorded 8 predators and
10 parasites species in cowpea early and late
summer plantations at Shebin El- Kom, Menoufia
governorate. Sherif er al. (1994) recorded ten
species of predators and three Hymenopterous
parasitois on faba bean at Kafer EI- Sheikh. While,
El- Dakhakhni et al. (1995) recorded 13 beneficial
Insect pests on soybean plants at the same region in
the current study. The beneficial insects were minor
in comparison with insect pests in the first and
second season. This may be due to species
composition, crop duration and toxic applicatios of
pesticides ( E1 — Mezayyen, 1998).
D. Visitor insects

Data in table (1) revealed the presence of 4
species of visitor insects belonging to 4 families
and 2 orders in nodulated + 100 % N- fertilization
compared with 3 species of visitor insects affiliated
to 3 families and 2 orders in nodulated + 50 % N-
fertilization, Non— nodulated + 50 % N- fertilization
and Non — nodulated + 100 % N- fertilization during
the first season 2010. While, in the second season,
2011, show the presence of 4 species of visitor
insects, belonging to 4 families and 2 orders in
nodulated + 50 % N- fertilization, nodulated + 100
% N- fertilization, Non— nodulated + 50 % N-
fertilization and non— nodulated+ 100 % N-
fertilization at Kafer El- Sheikh, respectively.
Hymenoptera was the major order represented by
two families, Apidae as Apis mellifera (L.) 47.06%,
51.02%, 66.66%, 46.66% and 30.86%, 30%,
21.74%, 27.96%. Formicidae as Monemorium
pharaonis (L.) 41.17%, 38.77%, 16.66%, 46.66%
and 33.33%, 19%, 23.91%, 27.96% as total in the
first and second season, in nodulated + 50 % N-
fertilization, nodulated + 100 % N- fertilization,
non — nodulated + 50 % N- fertilization and non —
nodulated + 100 % N- fertilization respectively.
Order Lepidoptera ranked second and represented
by two families i.e. Pieridac and Nymphalidae
which included one species each, being Pieris rapae
(L.) as 11.76%, 8.16%, 16.66% and 17.28%,
33%,34.78%,25.42%. Nymphalidae represented by
Vanesa cardui (L.) as 2.04%, 6.66% and 18.52%,
18%, 19.56%, 18.64% in nodulated + 50 % N-
fertilization, nodulated + 100 % N- fertilization,
non — nodulated + 50 % N- fertilization and non —
nodulated + 100 % N- fertilization, respectively.
Sherif et al. (1994) recorded 6 visitor insects of faba
bean plants at Kafer El-Sheikh, while EI-
Mezayyen (1993) recorded 3 wvisitor insects on
soybean plants at the same region.



Vol. 59, No.1, pp.73-87, 2014

Table 1: Population density of Acari, Insect pest Beneficial and Visitoros insects on cowpea leaves as affected by nodulation and fertilization du ring 2010 and 2011
at kafr El- Sheikh region.

Season 2010
Order Family Species *% kb ! i
Mean Yo Mean Yo Mean Yo Mean Yo
e Tetranychidae Tetranyehus urticaetkoch) 84.40 84.42 121.10 77.08 55.50 87.26 76.86 82.76
m Phytoseiidae Amblyseius sp 5.60 5.63 10.50 6.68 2.20 3.46 5.30 5.71
< Acarina Tydeiae Tydeus sp 7.70 7.74 20.10 12.79 4.50 7.07 8.40 9.05
Eupodidae Eupodes sp 1.80 1.81 5.40 3.44 1.40 2.20 2.3 247
Diptera Agromyzidae Liromyza spp 16.60 14.04 30.90 14.87 9.40 13.64 19.80 13.62
@ Homoptera Aleyrodidae Bemisia tabaci{Genn) 32.30 2733 51.70 24.87 18.10 26.26 34.40 23.66
] Aphididae Aphis craceivora thoch) 40.70 34.43 64.10 30.85 26.90 39.04 55.80 3837
= Cicadellidae Empoasca spp 20.00 16.92 32.80 15.78 10.40 15.09 25.30 17.40
m Lepidoptera Noctuidae Spadaprera littaralis(B oisd) 3.80 321 10.20 4.91 1.60 232 6.10 4.19
- Spodoptera exiguatHudner) 0.50 042 2.70 1.29 0.50 0.72 1.00 0.68
~ Agrotidae Autographa spp 1.10 0.93 3.20 1.54 0.20 0.29 0.20 0.13
Lycaenidae Casmalyce baeticus (1) 0.20 0.16 0.90 0.43 0 00 0 0
Hemiptera Pentatomidae Nezara viridida(l..) 0.60 0.51 1.40 0.67 0.10 0.14 0.20 0.13
Thysanaptera Thripidae Thrips tabaciflind) 240 2.03 9.90 4.76 1.70 2.46 2.60 1.78
Coleoptera Coccinelldae (muls) Coccinella undecimpun (L.) 0.50 9.43 2.60 14.94 0 0 0.50 10.00
B
m Evdonia(chilomens)Vicina 0.10 1.88 0.40 2239 0.20 15.38 0.10 2.00
5 Scymmus Interuptus(Geoz) 0.20 3.77 1.10 6.32 0 0 0.20 4.00
H.m Staphylinidae Paederus alfieriitkoch) 2.40 45.28 5.90 3391 0.60 46.15 2.00 40.0
% Diptera Syrphidae Svrphus corollae(F.) 0.80 15.09 2.10 12.06 0.20 15.38 0.80 16.0
M Odonta Aeschnidae Hemianex .mhkﬁwammmﬁ?mu‘_.ﬂ 0.60 11.32 1.90 10.92 0.10 7.69 0.40 8.0
Neuroptera Chrysopidae Chrysopa vulgaris(schm) 0.30 5.66 0.80 4.59 0.20 15.38 0.20 4.00
Hymenaptera Vespidae Falistes gallica(l..) 0.40 7.55 2.40 13.79 i} 0 0.80 16.00
Hymenapter Anthoconidae Orius spp 0 0 0.20 1.15 0 0 0 00
. Lepidoptera Pieridae Pieris rapae (L.) 0.20 176 0.40 8.16 0.10 16.66 0 0
= Nymphalidae Vanesa melliferarl..) 0 0 0.10 2.04 0 0 0.10 6.66
% Hymenoptera Apidae Apis mellifera(l.) 0.80 47.06 2.50 51.02 0.40 66.66 0.70 46.66
Formicidae Monmiorium pharaonis 0.70 41.17 1.90 38.77 0.10 16.66 0.70 46.66
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**#*= Non- Nodulated +30%N- fertilization
#++ += Non- Nodulated +100%N- fertilization

*= Nodulated +30%N- fertilization
**= Nodulated +100%N- fertilization
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Table 1: Continued

Season 2011
Order Family Species bl FhE sl
Mean %o Mean %  Mean %  Mean %
Tetranychidae Tetranychus urticaefkoch) 91.00 74.04 74.70 50.0 6270 7788 9020 6746
T Phytoseiidae Amblyseius sp 11.30 9.19 24.90 1666 550  6.83 1490 [1.14
z Acarina Tydeiae Tydeus sp 13.70 11.15 33.10 2215 790 98] 1790 1338
Eupodidae Eupodes sp 6.90 5.61 16,70 117 440 546 1070  8.00
Diptera Agromyzidae Liromyza spp 23.80 14.00 44.70 1397 1320 1326 2930 13.65
Homaoptera Aleyrodidae Bemisia tabacifGenn) 41.00 24.15 67.40 2107 2400 24,12 4480 20.86
" Aphididae Aphis eraccivara (koch) 49.70 29.23 §1.50 2548 3170 31.86 64.10 29.85
7 Cicadellidae Empoasca spp 28.10 16.53 49.00 1532 1410 1417 3600 16.76
g Lepidoptera Noctuidae Spadoptera littoralis(B oisd) 8.40 4.94 19.80 6.19 450 452 1230 573
2 Spadoptera exigua(Hudner) 3.70 2.17 10.60 331 250 251 680 3.6
= Agrotidae Autographa spp 450 2.65 1280 400 240 241 490 228
Lycaenidae Cosmolyce baeticus (L.) 2.10 1.23 6.80 2.13 1.60 1.61 3.50 1.63
Hemiptera Pentatomidae Nezara viridulafL.) 240 1.41 740 231 1.70 171 490 228
Thysanaptera Thripidae Thrips tabaciflind 6.30 3.70 19.80 6.19 380 382 810 377
Coleoptera Coccinelldae (muls)  Coccinella Undecimpun (L.) 4.70 14.87 11.60 13.74 9.52 5.60 12.75
Eydoniafchilomens)Vicina 240 7.59 5.70 6.75 6.55 3.30 7.52
@ Scyimus interuptus(Geoz) 3.10 9.81 7.50 8.88 9.52 3.30 753
2 Staphylinidae Paederus alfieriitkoch) 6.50 20.56 14.80 17.53 1726 930 2118
£ Diptera Syrphidae Syrphus corollae(F.) 3.10 9.81 11.50 13.62 505 670 1526
= Odonta Aeschnidae Hentianex ephippiger(steys) 2.10 6.64 8.60 10.18 774 400 934
M Neuroptera Chrysopidae Chrysopa vulgaris(schm) 3.40 10.75 8.70 10.31 1071 290  6.60
m Hymenaptera Vespidae Palistes gallica(L.} 2.60 823 6.20 7.34 13.69  3.50 797
. Hymenapter Anthoconidae Orius spp 3.70 1171 9.80 11.61 1905 520 1184
Lepidopter Pieriise liacisrapae i) 1.40 1728 660 3300 160 3478 300 2542
s Nymphalidae Vanesa mellifera(L.) 1.50 18.52 3.60 18.00 090 1956 220  18.64
= Hymenoptera Apidae Apis mellifera(L.) 2.50 33.33 6.00 3000 .00 2174 330 2796
- Formicidae Monniorium pharaonis 2.70 30.83 3.80 19.00 110 2391 330 2796

#=Nodulated +50%N- fertilization
#4= Nodulated +100%N- fertilization

##2= Non- Nodulated +50%N- fertilization

#*% *= Non- Nodulated +100%N- fertilization
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2. Population density of Acari, Insect pests,
beneficial insects and visitor insects on
cowpea plants affected by Nodulation and N-
fertilization:

Data in table (2) show the population density of
mites, insect pests beneficial and visitor insects/ 4
replications started to appear with high numbers in
nodulation + 100 % N- fertilization with percentage
38.04%, 38.46%, 60%, 56.32% and 30.71%,
39.77%, 47.76%, 44.94% in two season 2010 &
2011, respectively. After that, the population
decreased to the lowest number in non— nodulated +
50 % N- fertilization with percentage 15.39%,
12.75%, 4.48%, 6.89% and 16.55%, 12.37%,
9.51%, 10.34% in two seasons as above mentioned.
While, in nodulated + 50 % N- fertilization ranked
the second in proportion to mites, beneficial insects
and visitor insects and comprised 24.09%, 18.27%
and 19.54% in the first season. In the second season,
in nodulated + 50 % N- fertilization ranked the third
category composed 23.26%, 21.14%, 17.88% and
18.20% in mites, insect pests, beneficial insects and
visitor insects, respectively. Finally, in non—
nodulated + 100 % N- fertilization ranked third in
mites, beneficial and visitor insects and comprised
22.46%, 17.24% and 17.24% respectively in the
first season. While, in the second season, in non —
nodulated + 100 % N- fertilization ranked the
second and composed 27.48%, 26.70%, 24.84% and
26.52% in mites, insect pests, beneficial insects and
visitor insects. It is noticeable that insect pests were
higher than Acari, beneficial insects and visitor
insects composing 52.60%, 44.28%, 2.36%, 0.75%
& 51.11%, 36.95%, 9.50%, 2.43% and 53.66%,
40.57%, 4.49%, 1.26% &  55.75%, 26.05%,
14.71%, 3.48% and 51.26%, 47.32%, 0.96%, 0.45%
& 49.40%, 39.97%, 8.34%, 2.28% and 59.42%,
37.92%, 2.04%, 0.61% & 53.13%, 33.08%, 10.86%,
2.92% of the total catch in the first and second
season in Nodulated + 50 % N- fertilization,
nodulated + 100 % N- fertilization, Non — nodulated
+ 50 % N- fertilization and non — nodulated + 100
% N-fertilization, respectively. Several investigators
recorded many insect pests associated with
Leguminous vegetable crops, i.e. El — Sayed (1993)
recorded 21 insect species in cowpea early and late
summer plantations at Shebin El- Kom, Menoufia
governorate EL — Hawary et al. (1995) recorded 13
insect pests on soybean plants at Kafer EL — Sheikh.
Variation in the recorded insect pests among
investigators may be due to crop, location
differences and annual weather fluctuations or
probably other undetected factors.

3. Population density of Acari, Insect pests,
beneficial insects and visitor insects on
cowpea plants affected by nodulation and N-
fertilization during months June—July-
August, 2010 & 2011:-

A. Season 2010
The population density of Acari reached its

maximum in July with the means of 151.25, 213.50,

88.75, 133.75/ 4 treatment on cowpea plants, while,

in June ranked the second with means 53.25, 97.00,

38.25, 56.25/ 4 treatments (table 3). In August

ranked the third with means 44.05, 82.25, 32.00,

42.00/4 replications in nodulated + 50 % N-

fertilization, nodulated + 100 % N- fertilization,

non— nodulated + 50 % n- fertilization and non—
nodulated + 100 % n- fertilization respectively.

Insect pests species reached its maximum on

cowpea plants in July with the means 164.25,

261.50, 92.00, 179.00/4 replications. While, in

August ranked the second with means 80.00,

184.00, 61.25, 135.75/ 4 replications. After that, in

June ranked the third with means 51.25, 74.00,

19.00, 48.75/ 4 replications in nodulated + 50 % N-

fertilization, nodulated + 100 % n- fertilization,

non— nodulated + 50 % n- fertilization and non —
nodulated + 100 % n- fertilization.

B. Season 2011:-

Results presented in table (3) show that the
population dynamics of Acari associated with
cowpea plants reached the maximum in July with
the means of 186.25, 280.00, 108.50, 184/ 4
replications. While, in June ranked the second with
means 61, 130.50, 50, 81.50/ 4 replications. On the
other hand, in August ranked the third with means
60, 127.50, 42.75, 68.75/ 4 replications in nodulated
+ 50 % N- fertilization, nodulated + 100 % N-
fertilization, non — nodulated + 50 % N- fertilization
and non— nodulated + 100 % N- fertilization,
respectively. Insect pests species reached its
maximum on cowpea plants in July with the means
232.75, 411.50, 131.50, 274/ 4 replications. While,
in August ranked the second with means 120.25,
264.50, 76, 172.75/ 4 replications. After that, in
June ranked the third with means 72, 123.50, 41.25,
90/ 4 replications in nodulated + 50 % N-
fertilization, nodulated + 100 % N- fertilization,
non— nodulated + 50 % N- fertilization and Non—
nodulated + 100 % N- fertilization, respectively.
The forementioned results were in agreement with
data of survey recorded by several authors, i.e.
Harranger (1964), El- Atrouzy (1968), Guitierrez
(1970), Wahab et al. (1974), Abdel — Salam et al.
(1980) for phytophagous mites and Wahab et al.
(1974), Abdel- Salam et al. (1980) for predacious
mites. They recorded that our surveyed mite species
were found infesting or inhabiting different
vegetables crops.

4. Shannon— Weaner diversity index (S.W.I) OF
Acari, insect pests, beneficial insects and
visitor insects:-

a. In the first season 2010:

Data in table (4) presented the computed values
of the Shannon— Weaner diversity indices in relation
to cowpea in which samples were taken.
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Table 2: Population density of Acari, insect pest, beneficial and visitoros insects on cowpea plants as affected by nodulation and fertilization.

Season2010 Season 2011
Treatment Acari Insect pests Reweticin Visstor Acari Insect pests Beneficls Visior
Insects Insects Insects Insects
Nodulated + 50%N- Mean 99.50 118.20 5.30 1.70 122.90 170.00 31.60 8.10
fertilization % 44.28 52.60 2.36 0.75 36.95 51,11 9.50 243
(40kg/feddan) % 24.09 21.87 18.27 19.54 25.26 21.14 17.88 18.20
MNodulated + 100%N- Mean 157.10 207.80 17.40 4.90 149.40 319.80 84.40 20.00
fertilization Yo 40.57 53.66 4.49 1.26 26.05 55.75 14.71 348
(80kg/feddan) % 38.04 38.46 60.00 56.32 30.71 39.77 47.76 44.94
Nodulated +  50%N- Mean 63.60 68.90 1.30 0.60 80.50 99.50 16.80 4.60
fertilization % 47.32 51.26 0.96 0.45 39.97 49.40 8.34 2.28
(40kg/feddan) Yo 15.39 12.75 4.48 6.89 16.55 1237 9.51 10.34
Nodulated + 100%N- Mean 92.80 145.40 5.00 1.50 133.70 214.70 43.90
fertilization % 37.92 59.42 2.04 0.61 33.08 53.13 10.86
(80kg/feddan) %Ya 22.46 2691 17.24 17.24 27.28 26.70 24.84
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Table 3: Population density of Acari, Insect pest, Beneficial and Visitors insects on cowpea plants as affected by nodulation and N-fertilization during three months.

Treatment Season2010 Season 2011

Acari Insect pests w_aanmnmm”“m M.__MH“M Acari Insect pests Beneficia Insects H“Hoﬁ.

Nodulated+ 50%N- Mean 53.25 51.25 1.50 1.25 61.00 72.00 6.50 225
fertilization % 49.65 47.78 1.39 1.16 43.03 50.79 4.58 1.58
(40kg/feddan) % 21.76 26.55 24.00 100.00 18.88 22.03 13.61 47.36

@« Nodulated+ 100%N-  Mean 97.00 74.00 3.25 0.0 130.50 123.50 18.50 0.50
m fertilization Y 55.66 42.46 1.86 0.0 47.80 45.25 6.77 0.18
(80kg/feddan) Y% 39.63 38.34 52.00 0.0 40.40 37.79 38.74 10.53

NonNodulated+50% Mean 38.25 19.00 0.50 0.0 50.00 41.25 6.50 0.0

N- fertilization % 66.23 32.90 100.00 0.0 51.15 42.19 6.65 0.0

(40kg/feddan) % 15.63 9.84 8.00 0.0 1547 12.62 13.61 0.0
NonNodulated+100%  Mean 56.25 48.75 1.00 0.0 81.50 90.00 16.25 2.00

N- fertilization % 53.06 4599 0.94 0.0 42.95 4743 8.56 1.05
(80kg/feddan) % 22.98 25.26 16.00 0.0 25.23 27.54 34.03 42.10
Nodulated+ 50%N- Mean 151.25 164.25 9.00 2.50 186.25 232.75 55.50 12.75
fertilization % 46.25 50.23 275 0.76 38.22 47.76 11.39 2.62
(40kg/feddan) % 2575 23.57 19.78 15.38 24.55 22.17 19.22 15.00
Nodulated+ 100%N-  Mean 213.50 261.50 26.50 9.75 280.00 411.50 136.00 40.50
fertilization % 41.46 51.15 51.80 1.91 32.26 4741 15.66 4.66

W (80kg/feddan) % 36.35 37.53 58.24 60.00 36.90 39.19 47.09 47.65
m NonNodulated+ Mean 88.75 92.0 2.00 1.00 108.50 131.50 28.25 9.50
50%N- fertilization Yo 48.29 30.06 1.08 0.54 39.00 47.34 10,17 3.42
(40kg/feddan Yo 15.11 13.20 4.39 6.15 14.29 12.53 9.78 11.17
NonNodulated+ Mean 133.75 179.00 8.00 3.00 184.0 274.00 69.00 2225
100%N- fertilization % 41.31 55.28 2.47 0.93 33.50 49.88 12.56 4.05
(80kg/feddan % 22.77 25.69 17.58 18.46 24.25 26.10 23.89 26.17
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Table 3: Continued
Treatment Season2010 Season 2011
Acari Rapect Senclieis Yiitor Acari Insect pests Benefacin Visitor Insects
pests Insects Insects Insects
Nodulated + 50%N- Mean 4425 80.00 275 0.50 60.00 120.25 17.00 3.25
fertilization (40kg/feddan) % 34.75 62,74 2.15 0.39 29.63 59.38 8.39 2.59
% 22.06 17.35 13.25 11.76 20.06 18.98 16.15 2442
m Nodulated + 100%N- Mean §2.25 184.00 13.75 2.50 127.50 264.50 56.50 9.00
o8 fertilization (80kg/feddan) % 29.11 65.13 4.86 0.88 27.86 57.81 12.36 1.96
< % 41,02 39.9] 66.26 58.82 42.64 41.75 53.68 41.86
Nonnodulated+50%N- Mean 32.00 61.25 0.75 0.50 42.75 76.00 7.25 2.00
fertilization (40kg/feddan) % 33.86 64.81 0.79 0.53 33.39 59.37 5.66 1.56
% 15.96 13.28 3.61 11.76 14.29 11.99 6.88 9.30
Nonnodulated+ [ 00%N- Mean 42.00 135.75 3.50 0.75 68.75 172.75 24.50 525
fertilization (80kg/feddan) % 23.07 74.60 1.92 0.41 25.34 63.68 9.03 1.93
% 20.95 29.45 16.86 17.65 22.99 27.26 23.27 24.42
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Table 4: Shannon-Weaner index as computed from related species

N- fertilization during seasons 2010 & 2011.

of Acari, Insect pest, Beneficial and Visitor from cowpea field as affected by nodulation and

Acari Insect pests Beneficia Insects Visitor Insects
2010
Treatment Mean No. .3. SW Reanit No. .o_. SW Mean No. .i. SW ki No. .a_. SW
no m_um_u_nm w—uﬂn_-wm no M—._mn_ﬁm m_.-n..n_n.m
+ §094N-
RioalalabiatiagNGH 99.50 4 02484 11820 10 0.6905 5.30 8 0.7248 1.70 3 0.4219
fertilization
& o, =8
Noduloeot DB geogs | 4 03302 207.88 10 07617 17.40 9 0.8137 4.90 4 0.4318
fertilization
] +350%
NOUMOQUIEEIS 00N, oy 4 02198  68.90 9 0.6579 1,30 5 0.6155 0.60 3 0.3765
- fertilization
) %
NonNodulated<100 92.80 4 02730 145.40 9 0658  5.00 8 0.7472 1.50 3 0.3873
N- fertilization
2011
e
Nodulilect: 30%N 122.90 4 03682 170.00 10 0.7986  31.60 9 0.9277 8.10 4 0.5839
fertilization
¥ 10,/ "
Nodulatedt:100%N- 1040 4 13311 319.80 10 0.8656  84.40 9 09356  20.00 4 0.5866
fertilization
HonNocdated* 80.50 4 03319 99.50 10 0.7966 16.80 9 0.9216 4.60 4 0.5908
50%N- fertilization
NonNodulated 133.70 4 04260  214.70 10 0.8226 43.90 9 0.9217 11.80 4 0.5965

100%N- fertilization
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The S.W. diversity index for Acari in the
sampled cowpea was highest in nodulated + 100 %
N- fertilization, non — nodulated + 100 % N-
fertilization and nodulated + 50 % N- fertilization
being 0.3302, 0.2730 and 0.2484, respectively,
while, in non — nodulated + 50 % N- fertilization it
was the lowest, 0.2198 at Kafer El — Sheikh. The
number of species was 4 species for the former
nodulation and N- fertilization. Also, the S.W.
diversity index for insect pests in the sampled
cowpea was highest in nodulated + 100 % N-
fertilization, nodulated + 50 % N- fertilization, and
Non— Nodulated + 100 % N- fertilization being
0.7617, 0.6905 and 0.6586 at Kafer El- sheikh. The
number of species in it were 10 and 9 species for the
former nodulation and N- fertilization. On the other
hand, the S.W. diversity index for beneficial insects
in the sampled cowpea was highest in
nodulated+100 % N- fertilization, non — nodulated +
100 % N- fertilization and nodulated + 50 % N-
fertilization being 0.8137, 0.7472 and 0.7248 at
Kafer El — Sheikh. The number of species in it were
9, 8 and 5 species for the former nodulation and N-
fertilization. Also, the S.W. diversity index for
visitor insects in the sampled cowpea was highest in
nodulated+100 % N- fertilization, nodulated + 50 %
N- fertilization and non — nodulated + 100 % N-
fertilization being 0.4318, 0.4219 and 0.3873 at
Kafer El — Sheikh. The number of species in it were
4 and 3 species for the former nodulation. It could
be concluded that cowpea has dominant and
subdominant Acari, insect pests, benesicial insects
and visitor insect species which can affect diversity
index values. The relationship between species and
ecological process can change quantitatively and
qualitatively with environment context (Cardinale &
Nelson, 1999).

b. In the second season 2011:-

Data in table (4) revealed that S.W. diversity
index for Acari species was the highest in
nodulated+100 % N- fertilization, non — nodulated +
100 % N- fertilization and nodulated + 50 % N-
fertilization being 1.3311, 0.4260 and 0.3682,
respectively. While, in non - nodulated + 50 % N-
fertilization it was the lowest 0.3319 at Kafer EL —
Sheikh. The number of species in it was 4 species
for the former nodulation. Also, the S.W. diversity
index for insect pests in the sampled cowpea was
highest in nodulated + 100 % N- fertilization, non —
nodulated + 100 % N- fertilization, nodulated + 50
% N- fertilization and non — nodulated + 50 % N-
fertilization being 0.8656, 0.8226, 0.7986 and
0.7966 respectively. The number of species in it was
10 species for the former nodulation and N-
fertilization. On the other hand, the S.W. diversity
index for beneficial insects in the sampled cowpea
was highest in nodulated + 50 % N- fertilization,
nodulated +100 % N- fertilization, Non — nodulated
+ 100 % N- fertilization and non— nodulated + 50 %
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N- fertilization being 0.9356, 0.9277, 0.9217 and
0.9216, respectively. The number of species in it
was 9 species for the former nodulation and N-
fertilization. Similar results were obtained by El —
Dakhakhni et al. (1995) who reported that clover
had the highest number of beneficial insect species,
22 while cotton and soybean had the lowest one, 12
for each one. The S.W. for natural enemy species in
the sampled crops was the highest in clover being
2.52 while in maize it was the lowest being 1.81. As
for cotton and soybean it was 2.08 and 2.41,
respectively. Also, El- Mezayyen (2001) indicated
that the S.W. diversity index for pests, beneficial
and visitors species in the sampled crops was the
highest in alfalfa at Sebha being 1.664, 0.6129 and
0.8222 while in the Egyptian clover at Kafer El-
Sheikh, it was the lowest, being 0.6154, 0.5152 and
1.1480 and the number of species were 14,11 and 5
for alfalfa. While, they were 13.8 and 6 for the
Egyptian clover, respectively. In the current study, it
was anticipated that the relative predacious mites
abundance of species on tomato crop may have an
effect on diversity index values of S. W. support
such suggestion.
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