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SUSCEPTIBILITY OF FOUR SOYBEAN VARIETIES TO
INFESTATION WITH SOME SUCKING PESTS AND COTTON
LEAFWORM AND THE EFFECT OF MAIN WEATHER
FACTORS ON INFESTATION

El-Doksh, Roud A.
Plant Protection. Res. Inst. A. R. C,, Giza, Egypt

ABSTRACT

The popuiation of six pests (cotton leafworm Spodoptera littoralis (Bosid),
whitefly Bemisia tabaci, cotton aphid Aphis gossypii, jassids Empoasta lypica and
spider mite Tatranychus urtica) infesting soybean varieties (Giza 21, G. 22, G. 35 and
G. 111) was investigated during 2003 and 2004 seasons.

The results obtained revealed the following indications.

1. There were significant differences between the four soybean varieties in case of
whitefly (adult and immature) popuiation in two growing seasons and the highest
mean numbers of white fly were recorded with Giza 21 and Giza 111 varieties in
two seasons.

2.0ne peak was recorded with ail soybean varieties in the two growing seasons in
case of cotton leafworm (larvae) and the highest number was recorded on Giza 22
variety.

3. There were significant differences among all soybean varieties (G. 21, G. 22, G. 35,
and G. 111} in case of Aphis gossypii in twa seasons and the highest mean number
of aphids was 341.79 insects/100 plant/week with Giza 35.

4. The population of jassids on soybean was considerably low during the two sezscrs
and the pest started to appear on soybean during June and reached its maximum
during the 1% of September.

5.1n case of Tetranychus urticaa, significant differences were recorded among all
soybean varieties in the two seasons and the highest mean numbers were 305.43
pests/400 leaves with Giza 35 in 2003 season and 485.92 with Giza 111 in 2004
season.

6. The effect of the prevalling weather factors (Max. and Min. temperatures, relative
humidity and wind speed on the infestation degree of soybean varieties with these
insects reveaied that there were insignificant correlation vaiues except some factors
on some soybean varieties.

INTRODUCTION

Recently soybean Glycin max Merr. has become an important
economic crop, cultivated mainly for animal feeding and oil production. It is
also used in manufacturing biscuit, milk powder, chocolates and soy-sauce.

soybean seeds contain 35 % proteins (Metwally, 1989). Soybean
protein contains all the essential amino acids for human foods and animat
feeding (Badehop and Hackler, 1971). It contains valuable amount of
calcium, phosphorus and also thiamin (Vit. By) (Hamid, 1989). Soybean
plants have been attacked by different insect pests causing severe damage
to the plants such as cotton leafworm Spodoptera litforalis (Boisd), whitefly
Bemisia tabaci, cotton aphid Aphis gossypii, jassids Empoasca lypica and
spider mite Tetranychus urticae.

Several authors survyed the insect pests associated with soybean in
the fields such as (Rodrigo, 1947; Turnipseed and Kogan, 1976; and
Chaudhary, 1981) from different countries and Mansour et al (1974); Hamid
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(1977); Kasim (1979), Mohamed (1981); Ghanim et al (1988); Awadaila et a/
(1991), El-Mezayyen (1993), Gamieh et al (2001) and Younes et al (2001).

The aim of the present work is to study the following topics:

1.Population dynamics of certain insect pests infesting soybean such as
aphids Aphis gossypii (Glov), Whitefly, Bemisia tabaci (Geen), jassids
Empoasca lypica, spider mite Tetranychus urticae and cotton leafworm
Spodoptera littoralis.

2.The effect of certain prevailing weather factors on the population fluctuation
of these insect pests.

3.Susceptibility of some soybean varieties to the infestation with mentioned

insect pests.
MATERIALS AND METHODS

Experiments were conducted at the experimental farm of the
agricuitural research station, Kafr El-Sheikh Governorate, Egypt during two
successive soybean growing seasons, 2003 and 2004 to evaluate the relative
susceptibility of four varieties (Giza 21, Giza 22, Giza 35 and Giza 111) to
infestation with Spodoptera littoralis, Bemisia tabaci, Aphis gossypii,
Empoasca lypica and Tetranychus urticae. Four soybean varieties were
planted in the last week of May (25 — 30 of May) in both seasons. Four
feddans were divided into 16 equal plots. Each of the four varieties
(treatments) was planted in four replicates. The treatments were distributed in
a complete randomized block design.

The normal agricultural practices were followed and no insecticides
were applied during the experimental period.

Examination of weekly samples (25 seedlmg/rephcate) were initiated
20 days after sowing and continued till the 4™ week of September. Fourty
leaves were randomly selected from lower, middle and upper portions of the
plant. Samples were transferred directly to the laboratory and the total
numbers of immature stages (larvae and pupae) of the white fly and the red
spider mite (moving stages) accuring on both surfaces of leaf were counted.

The effect of prevailing temperatures, relative humidity and wind
speed on the population density of whitefly, cotton leafworm, aphids, jassids,
and spider mites was studied. The records of three weather factors were
obtained from the Agrometorological Station at Sakha, Kafr El-Sheikh.

Duncan multiple rang test was used to partition the means into
significant ranges (Snedecor, 1957). A computer program (MRE G2) was
used for calculating the simple cormrelation coefficients between the selected
climatic factors (daily mean temperature, relative humidity and wind speed)
and the populations of these pests.

RESULTS AND DISCUSSION

1.Susceptibility of soybean varieties to some pests:
1.1. White fly immature stages

Data showed in Table. (1) and illustrated in Fig. (1 and 2) show
weekly changes in the population of white fly immature stages during the two
seasons (2003 and 2004). White flies appeared during the 4" week of June in
small numbers in both growing seasons. Thereafter the population increased
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gradually in August and the numbers of insect decreased gradually until the
4" week of Sep. The highest mean numbers of white fly immature stages
were 599.29 and 558.21 insects/100 plantsiweek with Giza 21 and G. 111 in
2003 season and were 490.79 and 421.21 with Giza 111 and Giza 21
varieties in 2004 season, respectively.

There were two peaks of white fly immature stages in 2003 season in
case of Giza 21 variety in the 1* week of August and first week of September
as 1525 and 865 insects/100 plants/week, respectively, and Giza 22 in the 4"
week of July and the 5" week of August as 1146 and 691 insects/100
plantsiweek, and Giza 35 in the 3™ week of July and the 2™ weék of August
as 2001 and 649, respectively.

Two peaks were aiso recorded on Giza 111 in the 3™ week of July
and the 4" week of August as 1668 and 1537 insects, respectively.

In 2004 season, one peak was recorded with all soybean varieties,
and the highest peak occurred with Giza 35 in the 2™ week of August as
1801 insects/100 plantsiweek and the lowest peak was recorded with Giza 22
in the 4" week of July as 759 insects/100 plantsiweek.

These results confirm those obtained by Ali (1993) who indicated
that, the population of Bemisia tabaci reached its peak throughout August to
early September.

1.2. Cotton leafworm, Spodoptera littoralis (Boisd) larvae

Data obtained during 2003 and 2004 seasons are presented in
table (2) and illustrated in fig (3 and 4). The infestation of soybean with S.
littoralis larvae in two seasons began in relatively low numbers in June and
increased gradually reaching the peak of population in August and decreased
gradually reaching low number at the end of Sep. The lower mean number of
S. fittoralis larvae was recorded on Giza 35 variety as 121.07 and 120.36
larvae/100 plants in two seasons 2003 and 2004 respectively.

There were two population peaks of S. littoralis (fig. 3) in 2003
season with Giza 21, and G. 22 varieties and the highest peak was recorded
in the 2™ week of August and the lowest peak was recorded in the 2™ week
of Sep. One peak occurred in case of Giza 35, G. 111 in the 3™ week and the
2™ week of August, respectively. One peak was observed with all soybean
varieties in 2004 season and the highest one occurred with Giza 21 and G.
22 varieties in the 2™ week of August as (981) and (1004), respectively. On
the other hand one peak was recoded in the 3™ week of August in case of
Giza 35 and Giza 111 varieties. Giza 22 variety received the highest rates of
infestation while Giza 35 variety had the lowest rates of infestation.

Awadalla ef a/ (1991) reported that Spodoptera littoralis had three
peaks on soybean, the first one occurred during the last week of July, the
second one occurred on the second week of August while the third peak
occurred on the second week of September.

Metwally (1989) mentioned that larvae of Spodoptera littoralis began
to appear in few numbers on soybean by late April and reached its maximum
during the first week of June, and Clark variety of soybean received the
highest rates of infestation while the Galland variety had the lowest rates of
infestation.
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Fig. (1): Susceptibility of four soybean varieties to whitefly (immature
stage) infestation during 2003 season.
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Fig. (2): Susceptibility of four soybean varieties to whitefly (immature
stage) infestation during 2004 season.
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Fig. (3): Susceptibility of four soybean varieties to cotton leafworm
(larvae) infestation during 2003 season.
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Fig. (4): Susceptibility of four soybean varieties to cotton leafworm
(larvae) infestation during 2004 season.
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1.3. Aphis gossypii population:

Data demonstrated in Table (3) and illustrated in Fig (5 and 6)
showed weekly changes in the population of aphids during 2003 and 2004
s€asons.

In 2003 season, the highest mean number of aphids were 198.07
and 165.57 insects/100 plants/week with Giza 35 and Giza 21 varieties
respectively.

In 2004 soybean growing season, there were significant differences
among all soybean varieties (Giza 21, G. 22, G. 35 and G. 111) and the
highest mean number of aphids was 341.79 insects/100 plants/week with
Giza 35 variety, and the lowest was 93.21 insects/100 plants/week with Giza
111 variety. One peak was recorded with all soybean varieties in both
growing seasons (fig 5 and 6). Those peaks occurred on the 4" week of
August in case of G. 21 and G. 35 and in the 1% week of September with 3.
22 and G. 111 in 2003 season. These results agree with those obtained by
Kasim (1979) who mentioned that the cotton aphid was found in high
numbers on soybean plants from the beginning of the second half of August,
and throughout September and October and in low numbers during June and
July.

In 2004 season, one peak was recorded with Giza 21 in the 5" week
of August and one peak with each of G. 22, G. 35, and G. 111 varieties in the
4" week of August.

Giza 111 soybean variety had the lowest rates of infestation with A.
gossypii than the other varieties. These results are in agreement with that
obtained by Metwally (1989) who mentioned that there was only one peak of
Aphis spp. on soybean piants.

1.4. Jassids Empoasca lypica population:

Resuits in Table (4) and Fig (7 and 8) reveal that the population of
jassids on soybean was considerably low during the two seasons.

In 2003 season, no significant differences were observed among the
four soybean varieties and the highest mean of the insect population was
4.07 with Giza 21. On the contrary, there were significant differences among
four soybean varieties in 2004 growing season and the highest mean density
was 7.21 with Giza 21 variety. One peak was recorded with all soybean
varieties as 19, 22, 25 and 26 insects/100 plants with Giza 21, 22, 35 and
Giza 111 varieties, respectively in the 1% of September in 2003 soybean
growing season.

in 2004 season one peak was occurred also with all varieties as 38,
23, 17 insect/100 plants with Giza 21, G. 22, and G. 35 respectively in the 1
of Septemter and 13 insect/100 plants with G. 111 variety in the 2™ week of
September. These results are agreement with those obtained by Shaheen
(1977), Metwaily (1989) and Ali (1993) who found that the population of
Empoasca lypica on soybean plants had only one peak.
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Fig. (5): Susceptibility of four soybean varieties to aphids infestation

during 2003 season.
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Fig. (6): Susceptibility of four soybean varieties to aphids infestation
during 2004 season.
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Fig. (7): Susceptibility of four soybean varieties to jassids infestation
during 2003 season.
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Fig. (8): Susceptibility of four soybean varieties to jassids infestation
during 2004 season.

2378



J. Agric. Sci. Mansoura Univ., 31 (4), April, 2006

1.5. Tetranychus urticae:

Data presented in Table (5) and illustrated in Fig (9 and 10) reveaied
that, significant differences were observed among all soybean varieties in two
seasons (2003 and 2004), and the highest mean numbers were 305.43
pest/400 leaves with Giza 35 in 2003 and 485.92 with Giza 111 in 2004
season. Two peaks were recorded with all soybean varieties in 2003 growing
season. One peak occurred in the 3" week of July and the 1% of Sep. with
Giza 21, and the 1% of July as 419 and the 1% week of Sep. as 208 pest/400
leaves with Giza 22, and the 2™ week of July as 1066 and the 5" week of
August as 367 with Giza 35, and the 3 week of July as 1179 and the 5"
week of August as 187 pest/400 leaves.

in 2004 growing season, two peaks were also recorded in the 1
week of July as 462 and the 1 week of Sep. as 245 with Giza 21, and in the
3" week of July and 1% week of Sep. with Giza 22, and Giza 35, and in the 1%
of July as (391) and the 5™ week of August as (2263) with Giza 111,

it was observed that, Giza 111 and G. 35 vaneties were the most
susceptible ones to infestation with the moving stages of spider mite T.
urficae in two growing seasons.

On the contrary, Giza 21 had the lowest susceptibility to infestation
with T. urfcae. These results are in harmony with findings of Zaher et a/
(1980); Mohamed and Abdel Hafez (1981), Mohamed et a/ (1982), Turhan ef
al. (1983), Sawires ef al (1990) and Gamieh et al (2001) who found that
soybean genotypes varied in susceptibility to infestaiotn with Tetranychus

Spp.

2. The relationship between main weather factors (temperature, relative
huraidity, and wind velocity) and the population density of some
insects on soybean varieties

2.1. White fly immatures:

Data in Table (6) indicated that, the simple correlation coefficients
values were insignificant in all cases except that for Max. and Min.
temperatures and relative humidity during 2004 season were positive and
significant with G. 22 and G. 111 varieties, where (r = 0.596, 0.709, and
0.538), respectively with Giza 22 and (r = 0.612, 0.562) with G. 111. Negative
correlation was observed with wind velocity in ail cases, except on Giza 35
variety in two growing seasons.

2.2, Cotton leafworm larvae:

Data in Table (6) revealed a positive correlation between the
recorded weather factors (Max., Min. temperatures and relative humidity) and
the population of this pest on all soybean varieties in two growing seasons.

In 2003 season, positive and highly significant correlation was
observed on Giza 21, G. 35, and G. 111 varieties with Minimum temperature
(r = 0.685, 0.742, and 0.732) respectively and significant correlation with Giza
22, (r = 0.653). Highly significant correlation calcuiated with relative humidity
in case of G. 22 variety, (r = 0.670) and significant correlation with G. 21, G.
35 and G. 111 varieties respectively.
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Fig. (9): Susceptibility of four soybean varieties to spider mites (moving
stages) infestation during 2003 season.

2500 4
2000 A
1300 4
1000 4

500 4

Weekly No. ofpesv400 leaves

Sampling date

Fig. (10): Susceptibility of four soybean varieties to spider mites (moving
stages) infestation during 2004 season.
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In 2004 season, positive correlations were observed with Max., and
Min. temperatures and relative humidity on all soybean varieties, and
significant effect was recorded with Max. temperature and highly significant
was observed with Min. temperature on Giza 22.

Generally negative correlation was observed with wind speed on all
soybean varieties in two seasons.

2.3. Aphis gossypii:

In 2003 season, data in Table (6) revealed negative and insignificant
correlations were observed with Max., and Min. temperatures, relative
humidity and wind velocity on Giza 22, (r = 0.009, 0.332, 0.376 and 0.104,
respectively) and Giza 111 (r = 0.80, 0.493, 0.434 and 0.144, respectively).
On the other hand positive correlation was recorded on G. 21 and G. 35 with
Max., Min. temperatures and relative humidity.

In 2004 season, negative correlations were recorded with Min.
temperature and relative humidity on all soybean varieties. On the confrary,
positive correlation was observed with Max. temperature and wind speed on
all soybean varieties.

2.4. Empoasca lypica:

Data in Table (6) revealed negative and insignificant correlation with
Max; Min. temperatures, and relative humidity on all soybean varieties during
two seasons. Significant correlation was observed with relative humidity on
Giza 22, G. 35, and G. 111 (r = 0.549, 0.538 and 0.541) in 2003 season
respectively.

2.5. Tetranychus urticae:

Data in Table (6) revealed negative and insignificant correlation were
observed with Max., Min. temperatures and relative humidity on Giza 21, G.
22 and G. 35 varieties. On the other hand, positive and significant
comelations were recorded with Max., and Min. temperatures, relative
humidity and wind speed on Giza 111 variety, where (r = 0.594, 0.821, 0.839
and 0.540) respectively in 2003 season.

In 2004 season, negative and highly significant correlations occurred
with Max. temperature and relative humidity on Giza 21 variety, (r = 0.765
and 0.747, respectively). Insignificant effects were recorded with all weather
factors on Giza 22, Giza 35 except in case of Min. temperature, where (r =
0.554) and Giza 111 variety.

These results agree with those obtained by Khalafalla et af (1993)
who reported that the population density of cotton aphid and white fly was
affected positively by the relative humidity and negatively by the wind
velocity, while the relation was positively insignificant between weekly mean
temperature and the population density of aphid. On the contrary, Younes et
al (2001) reported that moving stages of T. urticae had significant positively
correlated with temperature, while it was negatively correlated with R.H and
significant positive correlation was detected between the tested weather
factors and aphid population density in two growing season. On the contrary,
white fly exhibited negative correlation with temperature, while exhibited
positive correlation with R.H in both seasons.
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Table (6): The relationship between main weather factors {temperature,

relative humidity, and wind velocity) and the population
density of some pests (Bemisia tabaci, Aphis gossypii,
Empoasca lypica, Spodoptera littoralis and Tetranychus
urticae) on the soybean varieties during 2003 and 2004
seasons.

Weather Simple correlation coefficient (r)
factors 2003 season 1 2004 season
Whitefly (immature

Max. temp. | 0.208 | -.056 | 0.087 | 0.353 | 0.505 | 0.596* | 0:435 | 0.612*
Min. temp. | 0.501 | 0.285 { 0.299 | 0.288 | 0.579* | 0.709™ | 0.456 | 0.562*

H. 0.399 | 0.328 { 0491 | 0.310 | -0.509 | 0.538" | 0.286 | 0.337

.S -0.461 | -0.249 | 0.210 | -0.114 | -0.295 | -0.452 | 0.131 | -0.079

Cotton leafworm
[Max. temp.| 0.078 | 0.138 | 0.446 | 0.108 | 0.377 | 0.661* | 0.363 | 0.395
Min. temp. | 0.685** | 0.653* | 0.742* | 0.732* | 0.651* | 0.707** | 0.483 | 0.388
R.H. 0.657* | 0.670™ | 0.534* | 0.589* | 0.238 | 0.445 | 0.162 | 0.096
W.S -0.053 | 0.077 | -0.284 | -0.124 | -0.055 | -0.155 | -0.191] 0.121
Aphids

Max. temp. | 0.381 | -0.009 | 0.334 | -0.80 | 0.200 | 0.192 | 0.314 | 0.251

Min. temp.
H.
.S

0.422 | -0.332 | 0.273 | -0.493 | -0.013 | -0.096 | 0.005 | -0.066
0.135 | -0.376 | 0.034 | -0.434 | -0.121 | -0.116 |-0.116 | -0.127
-0.260 | -0.104 | -0.228 | -0.144 | 0.424 | 0.577* | 0.481 | 0.577*

|

Jassids

ax.temp.| 0.066 | -0.026 | -.0.106 | -0.063 |-0.547*| -0.482 |-0.204 | -0.258
Min. temp. | - 0.389 | -0.488 | -0.427 | -0.483 | -0.277 { -0.364 | -0.171| -0.400
R.H. - 0.263 | -0.549* | -0.538* | -0.541" | -0.444 | -0.564" | -0.385 | -0.315
W.S -0.048 | 0.282 | 0.136 | 0.198 | 0.185 | 0.142 | 0.119 | 0.381

Spider mites

Max. temp. | - 0.112 | -0.029 | 0.219 { 0.597* | -0.765 | -0.068 | 0.066 | 0.223

in.temp. | -0.349 | -0.234 | -0.463 |0.821** | -0.279 | 0.504 |0.554"-0.044

H. -0.316 | -0.001 { -0.175 |0.839**|-0.747 | 0.104 | 0.171 | -0.186

.S -0.073{ 0.118 | 0.379 | 0.540" | 0.202 | -0.240 |-0.239} -0.454
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