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Abstract

Soybean plants are subjected to attack by piercing-sucking in-
sect pests causing severe damage. The interactions between insects
and their natural enemies are essential ecological processes that contrib-
ute to the regulation of insect populations. So, the present investigation
was conducted to study the population density of aphids, Aphis spp.,
whitefly, Bemisia tabaci (Genn.), thrips, Thrips tabaci (L.) and jassids, Em-
poasca spp. on soybean in relation to common associated predators
(Paederus alferii Koch., Chrysoperla carnea Steph, Coccinella undecim-
punctata L. and Scyminus spp.) and some prevailing climatic factors
(temperature, relative humidity and wind speed) during two seasons
(1992 and 1993).

Obtained data indicated the following:

1. The populations of the considered insect pests and associated preda-
tors were higher in the second season than in the first one.

2. Every insect pest had one abundance peak which incoincided with the
others.

w

. It was appeared that the whitefly, thrips and jassids had one genera-
tion a season. While, two generations of aphids were detected.

S

. Concerning the associated predators, their total population peaked
twice annually. The first peak appeared in the second half of July for
the two tested seasons while, the second peak appeared on Sept. 27
for 1992 season and on Sept. 6 for 1993 season.

w

. The combined effect of the weekly mean of predators population, dai-
ly mean temperature, relative humidity and wind speed was responsi-
ble for 84.76, 73.9, 68.70 and 58% of changes in the populations of
jassids, thrips, whitefly and aphids, respectively in the first season,
while it recorded 79.40, 54.80, 66.30 and 45.8%, respectively in
the second one.

Such results are important in enlightening integrated control of
these sucking insects.
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INTRODUCTION

Soybean, Glycine max (L.) is one of the important leguminous crops. Seeds of
soybean have high nutritional value and their proteins contain many essential amino
acids (Badenhop and Hackler, 1971). Piercing-sucking insects are of the major in-
sect pests which attack this crop in the fields céusing severe damage (EI-Kifl et al.,
1974; Hamed, 1977; Shaheen, 1977; Metwally, 1989; Awadalla et al., 1991) .

The role of the predacious insects in suppressing the population of the main in-
sect pests of soybean has been reported by several investigators (EI-Kifl et al.,
1974; Bechinski and Bedigo, 1982; EI-Adl et al,, 1988; Awadalla et al, 1992). The
interactions between insects and their natural enemies are essential ecological pro-
cesses that contribute to the regulation of insect populations (Dent, 1991).

However, environmental conditions at any location influence the seasonal phe-
nology of insect numbers, the number of generations and the level of insect abun-
dance (Dent, 1991) in addition to the geographic range and abundance of various
groups of predators (Kogan and Herzeg, 1980).

Therefore, the present work was conducted to study the population density of
certain sucking insects, mainly aphids aphis spp. whitefly, Bemisia tabaci (Genn.)
thrips, Thrips tabaci (L.) and Jassids, Empoasca spp. on soybean in relation to com-
mon associated predators and some prevailing climatic factors during two succes-
sive growing seasons.

MATERIALS AND METHODS

The experiment was conducted on the farm of Sakha Res. Station, Kafr El-
Sheikh during 1992 and 1993 seasons to study the population density of certain
sucking insects; aphids aphis spp. Whitefly, Bemisia tabaci (Genn.), thrips, Thrips
tabaci (L.) and Jassids, Empoasca spp. as well as common associated predators on
soybean plants in relation to some climatic factors. The experimental area of two
feddans was divided into four plots of 1/2 feddan each. Clark variety of soybean
was cultivated approximately in mid-May of 1992 and 1993 seasons. The regular
agricultural practices were followed without any chemical control throughout the
growing seasons. To determine the numbers of aphids species and common associat-
ed predators, weekly samples of 10 plants from each plot taken at random were ex-
amined. For counting whitefly, thrips and jassids, ten /eaves of soybean from each
plot were piclged up randomly from three levels of the plant in early morning and in-
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dividuals of each insect species were counted. The annual generations of every in-.
sect pest was calculated according to Audemard and Milaire (1975) and lacob
(1977).

Records of temperature, relative humidity and wind speed during the seasons
of 1992 and 1993 were obtained from Meteorological Station at Sakha Res. Station.
Daily mean of these climatic factors during the week preceding the sampling date and
weekly mean number of predators were used for calculating the simple correlation
and partial regression values according to Fisher (1950).

RESULTS AND DISCUSSION

Population density of certain sucking insects and common asso-
ciated predators on soybean

Data presented in Table 1 clear the population fluctuations of certain sucking
insects and common associated predators on soybean plants during the 1992 growing
season. Jassids population started to appear in low numbers on July 19, then, in-
creased gradually forming the only peak of 89 insects by August 23. Thereafter, the
numbers of jassids decreased gradually until the end of season. These results were
confirmed by those of Metwally, 1989 and Ali, 1993 who found that the population
of Empoasca discipiens had only one peak on soybean plants.

As for thrips, the infestation began to appear early in the season; this may be
due to some plant chemical components and/or certain environmental conditions that
affect the population. The population reached its peak by July 5 witha a mean of 75
insects per 10 leaves, then, it decreased gradually to disappear completely on
August 2.

These results were in agreement with those of Metwally 1989 and Awadalia
et al, 1991 who found only one peak for thrips on soybean plants during the growing

season.

Whitefly appeared in relatively high numbers of 78.5 larvae/10 leaves and
peaked on 2nd August with a mean of 191.2 larvae/10 leaves while aphid population
appeared firstly in nearly mid-season with a mean number of 100 insects/10
plants, then increased rapidly till it peaked on September 13 recording 2761 in-
sects/10 plants. Following these peaks the populations of the two insects declined
until the end of season. From the previous results it is obvious that every insect had
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one peak throughout the season. On the other hand, Ali, 1993 mentioned that B.tabaci
reached its only peak throughout late August to early September during 1990, while
in 1991 the insect peaked twice, the first occurred on mid August and the second

during the first week of September.

However, there was incoincidence of the considered insects peaks, this repre-

sents a difficulty in chemical control programmes on soybean fields.

Data recorded in Table 1 clear the common predators in soybean fields, i.e.
Paederus alferii (Koch.), Coccinella undecimpunctata (L.), Chrysoperla carnea
(Steph.) and Scyminus spp. during 1992 season. Their populations began to appear
earlyin the season except, C.carnea that started to exist two weeks later.

Table 1. Weekly mean number of certain sucking insects and associated predators on

soybean plants during 1992 season at Sakha region, Kafr El-Sheikh.

No. of insects/10 leaves Mean numer of predators/10 plants Total
Sampling o
date | jassids thrips whitefies aphids | ooro Grysopera iz;gtc:tr; Sc);r::')us .
June 7 0 0 0 0 2.0 0 3.3 6.3 11.6
14 0 0 0 0 5.7 0 7.5 7.5 20.7
21 0 50.0 0 0 10.0 0.5 9.5 7.5 27.0
28 0 64.0 0 0 11.0 1.0 10.0 11.0 33.0
Jul. 5 0 75.0 0 0 ¥1:3 2.0 9.0 10.5 32.8
12 0 500 785 0 12.3 4.0 10.3 73 33:9
19 14.5 25.0 94.0 0 16.0 5.0 8.5 16.0 45.5
26 19.5 18.0 120.2 0 14.0 7.0 9.3 14.0 44.3
Aug.2 | 327 O 191.2 0 5.0 10.0 5.0 6.5 26.5
9 61.2 O 180.0 100 2.3 13.0 4.5 3.0 22.8
16 747 O 170.0 120 3.0 14.0 5.0 6.8 28.8
23 89.0 O 150.5 182 5.0 16.0 7.0 4.0 32.2
30 752 O 140.0 234 7.0 17.7 9.0 5.5 39.2
Sept. 6 | 65.5 O 60.0 2088 95 9.5 14.0 9.8 42.2
13 40.0 O 20.0 2761 9.0 13.2 12.0 10.0 | 44.2
20 300 O 10.0 1734 8.5 16.5 10.3 9.0 44.3
27 16.2 O 5.0 502 9.5 10.0 12.0 153 46.8
Total {518.0282.0 1218.5 7721 | 141.1 139.6 145.7 150.0 | 576.4
Mean 30.4 16.6 71.6 454.2 8.3 8.2 8.6 8.8 33.9
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Considering the total count of predators, the population started to appear with
low numbers then increased gradually to reach its maximum (45.5 predators) on
19th July. After that, the population decreased to reach 22.8 predators on 9th
August. The population, then began to increase again to record the highest number
with a mean of 46.8 predators in late season and this was associated with low num-
bers of whitefly, jassids and aphids. These results indicate that the predators may
play a role in decreasing the insect pests populations.

In the second season 1993, data presented in Table 2 indicate that the num-
bers of sucking insects and associated predators were higher than in the first sea-
son. This phenomenon may be due to the differences in climatic conditions or other

Table 2. Weekly mean number of certain sucking insects and associated predators on
soybean plants during 1993 season at Sakha region, Kafr El-Sheikh.

No. of insects/10 leaves Mean numer of predators/10 plants Total
Sampling of
date Jassids thrips whitefies  aphids Paedero- Chrysoperia C.undcim-  Scyminus o
us alferii  carnea  punctata sop.

June 7 0.0 0.0 0.0 0.0 3.0 1.0 4.0 7.0 15.0
14 0.0 45.0 0.0 0.0 4.0 2.0 6.6 7S 19.9
21 0.0 73.5 0.0 0.0 5.0 2.4 8.7 8.0 24.1
28 0.0 106.0 0.0 0.0 10.0 3.6 11.0 10.0 | 34.6

Jul. 5 0.0 134.0 0.0 0.0 14.0 4.4 12.5 13.0 | 43.9
12 0.0 85.0 1020 0.0 16.0 5.3 13.6 14.0 | 48.9
19 0.0 42.7 136.7 0.0 18.0 6.3 137 17.0 | 55.0
26 58.0 0.0 170.0 0.0 24.0 9.4 15.6 20.0 | 69.0

Aug.2 | 61.0 0.0 234.0 120.0 | 14.0 1.4 16.1 14.5 | 56.0
9 89.2 0.0 210.7 151.0 | 10.0 14.0 15.0 16:5 | 555
16 93.0 0.0 200.0 205.0 9.0 15.0 18.0 1T1.0: | 53.0
23 130.0 0.0 180.0 326.7 9.0 18.5 14.5 12.0 | 54.0
30 135.0 0.0 160.7 1746.7 | 10.0 23.5 18.5 13.0 | 65.0

Sept. 6 |120.0 0.0 140.7 3222.0| 13.0 22.6 12.4 11.0 | 59.0
13 113.0 0.0 129.0 2999.0 | 11.0 153 177 9.0 53.0
20 80.0 0.0 90.0 2170.0 | 8.0 15.2 23.8 10.0 | 57.0
27 20.0 0.0 60.0 612.0 8.0 13.1 19.9 11.0 | 52.0

Total [899.2486.2 1814.111552.4|186.0 183.0 241.6 204.3|814.9
Mean 52.8 28.6 106.7 679.6 [ 10.9 10.8 142 . 12.0 | 47.9
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Fig.1. The duration and number of certain sucking insects field generations on soyb-

ean plants according to Audemard and Milaire (1975) and lacob (1977)
during season 1992 and 1993 at Sakha region, Kafr EI-Sheikh Governorate.
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factors. In general, similar trend was observed for the fluctuation of both consid-
ered sucking insects and associated predators, since every insect species had one
peak of abundance and these peaks were not coincided. With regard to the predators,
the same predators were observed but in higher numbers than in the first season.
Concerning the total count of predators, the population peaked twice, the first peak
of 69 predators was in late July and the second peak occurred in late August with a
mean of 65 predators. The latter peak was coincided with jassid peak.

The estimated numbers of the considered insects generations were illustrated
in Fig. 1. One generation was detected for whitefly, thrips and jassids for every
season, but aphids recorded two generations.

Effect of related climatic factors and common associated preda-
tors on the population of certain sucking insects in soybean
fields.

Statistical analysis in Table 3 reveal that relative humidity and wind speed
had positively high significant effect on Jassids population in the two season. This
means that the two climatic factors were below the optimal range of population ac-
tivity, whereas the temperature was within the optimal range as it exhibited insig-
nificant effect.

Table 3. Statistical parameters for certain sucking insects under the predators and
some climatic factors on soybean during 1992/1993 season.

Season| Insect Weekly mean Daily mean Daily mean relative | Daily mean wind %

predators temperature humidity speed E:‘::"

Simple Partial Simple Partial Simple Partial Simple Partial |varianc
correlation regressiongorrelation regressiondorrelation regressiongorrelation regression

1992 | Jassids 0.162  -1.032 | -0.053 1.896 |0.786** 3.581** [-0.609** -5.629* | 84.76
Thrips -0.002 1.730** [0.530* 6.942* |-0.454 -2.558** [0.651** 1.457 |73.90
Whitefly -0.046  -3.442 0.355 9.378 0.605* 9.067** | -0.149 -0.566 |68.70
Aphids 0.504* 27.374 [-0.596* -91.169 | 0.441 7.200 [-0.607** -127.422| 58.80
1993 | Jassids 0.656** -0.831 0.479  9.080 ]0.685** 2.023 [-0.849** -21.237*]79..40)

Thrips -0.415  1.343 -0.021 16.887 |-0.529* -1.638 |[0.623** 20.897 | 54.80
Whitefly 0.789**  2.945 0317 0.741 0.502* 2169 [0.771** -,.606 |66.30!
Aphids 0.390 -44.386 | 0.320 149.261 | 0.280 -52.407 |[-0.592* -627.821* 45.80

* = Significant, ** = high significant
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As for the effects on thrips population, the temperature gave positively insig-
nificant effect in 1992 season and negatively insignificant one in 1993 season, while
wind speed exhibited positively high significance in the two seasons. Alos, the popu-
lation was affected with relative humidity insignificantly in the first season and sig-

nificantly in the second one.

Regarding whitefly, the temperature induced positive but insignificant effect
on the population in the two seasons, whereas relative humidity exhibited positively
significant effect. On the other hand, the effect of wind speed was negatively insig-
nificant in the first season and highly significant in the second one.

Concerning aphids, the effect of relative humidity on the population was in-
significantly positive in the two seasons while wind speed induced significantly neg-
ative effet. On the other hand, the temperature affected the population negatively
significant in the first season and positively insignificant in the second one.

The results obtained clear that the effect of predators on the population of the
tested insects was insignificant except for the effect on aphids which was signifi-
cant in first season, whereas it was highly significant on jassid and whitefly in the

second one.

The combined effect of the four considered factors on the population of the
tested insects, Table 3 as percentage of explained variance clears that in the first
season the four considered factors were responsible for 84.76, 73.9, 68.70 and
58% of changes in the population of jassids, thrips, whitefly and aphids, respective-
ly, and for 79.40, 54.80, 66.30 and 45.8%, respectively in the second season. This
means that there are remained factors affecting the populations of the tested in-

sects.

Finally, the gained results lead to the conclusion that populations of the four:
sucking insects were higher in the second season than in the first one. Aphids was
the most dominant insect species during both seasons. Also, the combined effect of
the common predators and the three climatic factors was more pronounced on jas-
sids than on the other tested insects while aphids was the least affected.
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