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ABUNDANCE OF CERTAIN INSECT PESTS AND
ASSOCIATED PREDATORS IN COTTON FIELDS.

Ragab, M.G.M.
Plant Protection Res. Institute, Agric. Res. Center, Dokki-Giza, Egypt.

ABSTRACT

The abundance of certain cotton insect pests and associated predators was
studied on Giza 89 cotton variety under field conditions of Middle Deita during 2002
and 2003 seasons. Weekly count of total number of insects/100 seedling (or leaves
or plants or bolls)chosen at random indicated that :

During early- to mid-season of 2002 and 2003, Aphis gossypii (Glover)
showed one peak of abundance in first of May, while Empoasca spp. had one peak
in late of May, 2002 and first of June 2003. Thrips tabaci (Lind.) had two peaks
through May and June and it was the most abundant pest followed by A. gossypii,
Empoasca spp. and Bemisia tabaci (Genn.). Coccinella undecimpunctata (L.)
reached its highest abundance in may, while the rest predators peaked through June
synchronizing with the higher numbers of aphids and thrips. The most abundant
predator was C. undecimpunctata; while, Chrysoperla carnea (Steph.) was the least
abundant one, A. gossypii positively correlated with B. tabaci and T. tabaci, while
Empoasca spp. negatively correlated with A. gossypii and B. tabaci. Relative humidity
affected A. gossypii and B. tabaci positively in 2002 and negatively in 2003, but the
reverse correlation was observed with Empoasca spp., and T. tabaci. Temperature
positively affected Empoasca spp., in the two early to mid- seasons, and T. tabaciin
2002 one only, but it negatively affected A. gossypii and B. tabaci in both seasons. A.
gossypii and B. tabaci were more influenced by total predators than Empoasca spp.
and T. tabaci.

During mid- to late-season of 2002 and 2003, A. gossypii showed one peak
of abundance in late July and another peak in late August, while B. tabaci peaked
twice through August and September. Also, Empoasca spp. reached their highest
abundance through August, while the maximum abundance of Pectinophora
gossypiella (Saund.) and Earias insulana (Boisd.) population were occurred in the
end of both seasons. All insect pests except P. gossypiella were more abundant in
2002 season than the same insects in 2003. B. tabaci was the most abundant pest
during 2002 season and A. gossypii during 2003 cne, while E. insulana was the least
abundant pest during the two seasons.

C. undecimpunctata peaked through August of 2002 and 2003 seasons;
while, the rest predators mostly peaked through July and August of the two seasons.
Paederus alfierii (Koch) was the most abundant predator, while Orus sp. and C.
camea were the least one through 2003. The correlation between all insect pests
themselves were positive except Empoasca spp., which correlated negatively with P.
gossypiella and B. insulana in the two seasons. Relative humidity affected A. gossypii
and P. gossypieila positively in 2002 season, while B. tabaci and Empoasca spp.
influenced by it positively in 2002 and 2003. On the other hand, E. insulana
negatively correlated with it in the two seasons. Temperature affected A. gossypii and
B. tabaci positively on 2003 and negatively in 2002, while the correlation was
positively with Empoasca spp. and negatively with P. gossypiella and E. insulana in
the two seasons. Total predators were more effective on A. gossypii, B. tabaci and P.
gossypiella during 2003 season than 2002 one. While, these predators were more
effective on Empoasca spp. and E. insulana during 2002 season than 2003 one.
These findings have a great importance in cotton integrated pest management.
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INTRODUCTION

Cotton, Gossypium barbadense Linn. is the most important economic
crop in Egypt. The cotton agroecosystem is a complex and diverse one.
There are about 1326 insect species found world wide on cotton (Hargreaves,
1948). In Arkansas, U.S.A., 600 predatory species of arthropod were found
(Whitcomb and Bell, 1964). Cotton plants, however, liable to be attacked
by a number of serious pests, but the majority of annual production loss is
caused by a few key ones.

Numerous studies have been carried out on this subject in different
places other than the target area of the present work (Hafez, 1960,
Hassanein et al, 1971; Alietal., 1975; Selim et al., 1987: Singh and Butler,
1988, Singh and Lather, 1989; Kandil et al., 1992: Abbas and El-Deeb,
1993, Ragab, 1999; Aref, 2000, Shawer, 2000.and Ragab, et al. 2004)
However, a relatively little work is available in the litzrature concerning the
population fluctuation of the most important cotton pests and their associated
predators under Middle Delta, Gharbia governorate conditions.

The present work aimed to study the seasonal abundance of the most
important insect pests infested cotton plants and their associated predators
under field conditions of Middle Delta as well as the effect of temperature and
relative humidity on the abundance of these pests.

MATERIALS AND METHODS

An experiment was conducted at the farm of Gemmeiza Agric. Res.
Station (Middle Delta), Santa, Gharbia governorate, during two growing cotton
seasons 2002 and 2003 to study the abundance of the most important
economic pests attacking cotton plants and their associated predators.

The insect pests were; A. gossypii, B.tabaci, Empoasca spp., T.
tabaci, E. insulana and P. gossypiella. The associated predators were;, C.
undecim-punctata, Scymnus spp., P. alfierii, Orius spp., C. carnea and the
true spiders.

Completely randomized block design (CRBD) with 4 replicates, each
of 250 m* was adopted and planted with Giza-89 cotton variety on March 21 &
27 during 2002 and 2003 seasons, respectively. The normal agricultural
practices were followed and no insecticidal treatments were applied during
the whole experimental period.

For counting the number of aphid (nymphs and adults), whitefly
(adults) and leathopper (nymphs and adults) population, 25 cotton seedlings
or leaves from each plot were taken weekly at random early in the morning at
7.0 am. from different levels of the plant (2, 1 and 2 leaves/plant from upper,
middle and lower level, respectively). The upper and lower surfaces of the leaf
were examined carefully (Hassanein et al., 1971).

Sampling of thrips was carried out by carefully pulling out 25 cotton
seedlings at random from each plot and was beaten quickly onto dark felt
cloth. Then the nymphs and adults of thrips become entangled with the fibre
of the cloth and were counted. After thinning of cotton hills, plant samples
were inspected using the above menticned technique without pulling out the
plants.
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When bolls formed, 25 bolls were picked weekly at random from each
plot for determining the larval population density of spiny and pink bollworms.
The bolls were dissected in the laboratory on the same day. For determining
the population density of predator' (immature and adult), samples of 25 plant
per plot were inspected by using direct observation count for each species.

The absolute number of the pests were transformed by using v x + 1
to have a normal distribution of the population. A Complete Program (SAS)
Institute (1999) and Thomas and Hills (1975) was used for calculating the
simple correlation coefficient between the populations of the tested insect
pests themselves and climatic factors or associated predators. Records of
temp. and RH. % were obtained from Meteorological Department at
Gemmeiza Res. Station. Determination coefficients were also calculated to
emphasize the relative importance of each factor.

RESULTS AND DISCUSSION

1- The population abundance of cotton insect pests and associated
predators :

Data presented in Tables (1, 2, 3 & 4) show mean numbers of certain
pests and their associated predators, respectively, occurring in Gemmeiza
cotton fields during early to mid-season and mid to late- season of 2002 and
2003.

A- Insect pests :
1- The cotton aphid, A. gossypii :

During early to mid-season, data tabulated in Table (1) showed that
the number of A. gossypii was 7.75 and 10.63 aphids/seedlings in the
beginning of inspection on April 15 and 14 of 2002 and 2003 seasons,
respectively. The population increased within 3-4 weeks to reach a maximum
of 12.57 and 13.71 aphids/seedlings 1st and 2nd week of May 2002 and
2003, respectively. Then, the population decrease gradually till vanished
completely during the last week of May 2002 and first week of June 2003,
respectively. The mean number of A.gossypii recorded 6.34+1.33 and
8.2£1.38 insects seedling during the early to mid-season of 2002 and 2003,
respectively.

Concerning mid to late-season, data obtained in Table (2) showed
that the aphids reappeared on the first of July in both seasons with relatively
low numbers which fluctuated to reveal two peaks of abundance. The first
peak occurred on July 22 and 21 with numbers of 7.94 and 7.48 insects leave
for 2002 and 2003 seasons, respectively. The second peak appeared on
August 19 and 25 with number of 22.93 and 17.2 individuals leave during
2002 and 2003 seasons, respectively. The mean number recorded 15.5+1.95
and 10.8+1.27 aphids leave during mid to late - seasons of 2002 and 2003,
respectively. These results were confirmed by Hassanein et al. (1995), Sewify
et al. (1996), Kalafalla et al. (1997), and Salem (1998) who reported the peak
of infestation with A. gossypii was obtained during August. Aphids were more
abundant in the mid to late-season than early to mid-season.
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2- The whitefly, Bemisia tabaci :

In the beginning of inspection of early mid-season, as shown in Table
(1) the mean number of B. tabaci was 4.47 and 2.64 insect seedlings on April
15 and 14 of 2002 and 2003, respectively. The population fluctuated to reach
557 and 4.00 insects leave on Aprii 22 and 28 of 2002 and 2003,
respectively. Then the population decreased quickly and completely
disappeared in the end of May in both seasons. Whitefly reappear on cotton
plants at the end of June with means of 3.00 and 3.74 insect leave for 2002
and 2003 seasons, respectively.

Table (1): Early to mid-season population of certain insect pests
occurred on cotton plants in Gemmeiza, Gharbia governorate
during 2002 and 2003 seasons.

Mean numbers during :
2002 season

Date of inspection |A. gossypii|B. tabaci |[Empoasca spp. |T. tabaci
15/4/2002 779 4.47 3.74 8.79
22/4 9.54 5.57 5.29 12.88
29/4 11.66 5.09 4.58 15.36

6/5 12.57 3.6 3.46 19.54
13/5 9.49 3.0 2.45 14.7
20/5 8.12 1.73 6.0 13.82
2715 4.0 173 7.48 8.72

3/6 2.0 1.41 5.83 8.12
10/6 2.0 1.0 4.24 11.22
1716 1.0 1.0 3.32 7.48
24/6 1.0 3.0 245 574
Total 89.1 318 48.8 127.4
MeanzSE* 6.3+1.33 | 2.9+0.48 4.4+0.48 11.6+1.83

2003 season

14/4/2003 10.63 2.64 2.83 10.29
21/4 12.0 3.46 3.16 13.26
28/4 12.69 4.0 3.46 18.97

5/5 13.2¢ 3.16 4.0 22.2
12/5 13,11 3.0 3.46 23.36
19/5 12.48 2.64 5.09 16.39
26/5 7.48 1.73 6.0 10.77

2/6 6.0 1.41 6.78 9.48

9/6 3.16 1.41 5.74 8.12
16/6 2.0 1.0 5.57 19.39
23/6 20 1.0 4.58 7.61
30/6 2.64 3.74 4.0 6.63
Total 98.1 29.2 54.7 166.5
MeanSE | 8.2+1.38 | 2.4+0.31 4.6+0.37 13.9+£1.70

*SE : Standard error
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Table (2): Mid to late-season population of certain insect pests occurred
on cotton plants in Gemmeiza, Gharbia governorate, during
2002 and 2003 seasons.
Mean numbers during :

2002 cotton
P, E.
; Date ?f A, = B : Empoasca gossypiella| insulana
inspection | gossypii tabaci spp. larvae/ boll |larvae/ boll
L 17 2.65 4.0 265 0 0
8/7 2.83 3.0 3.16 0 0
15/7 4.24 6.4 5.39 0.02 0
227 7.94 8.89 505 0.06 0.01
2917 6.86 10.3 6.0 0.12 0.02
5/8 10.77 12.08 6.56 07 0.04
12/8 13.82 15.84 8.89 0.29 0.03
19/8 22.93 15.26 9.7 0.52 0.01
26/8 20.83 22.72 7.87 0.74 0.06
2/9 22,81 23.32 6.56 0.86 0.05
9/9 18.6 23.08 5.29 0.96 0.08
16/9 18.06 20.4 49 1.1 0.11
23/9 17.03 19.72 4.0 1.28 0.12
20/9 11.22 18.05 3.16 1.39 0.17
Total 170.7 189.7 70.7 7.5 0.7
Mean+SE 15.5£1.95 [17.2£1.89] 6.4+0.58 0.54+0.13 | 0.05+0.02
2003 cotton
717 4.0 458 | 424 0 0
14/7 4.24 40 | 458 0.02 0
2117 7.48 60 | 583 0.07 0.01
28/7 7.0 7.74 .81 0.18 0.02
4/8 6.16 8.72 6.7 0.25 0.01
11/8 11.22 9.74 6.16 0.37 0.03
18/8 13.19 10.0 7.14 0.54 0.04
25/8 172 13.26 8.54 0.73 0.03
1/9 16.0 11.66 6.55 0.78 0.06
8/9 15.03 14.69 6.24 0.85 0.05
15/9 14.31 15.49 4.58 0.98 0.7
22/9 13.41 12.96 3.0 1.14 0.10
29/9 12.24 10.9 3.0 1.42 0.13
Total 141.5 129.7 74.4 AT .55
[Mean+SE 10.941.27 [10.0+1.02] 572047 0.56£0.13 | 0.04+0.02

As for mid to late-season (Table 2) the insects increased gradually to
reach the first peak of abundange by means of 15.84 and 13.26 insects on 12
and 25 August of 2002 and 2003, respectively. The highest peak of
abundance was achieved on 2 and 15 September with mean of 23.32 and
15.49 insects for 2002 and 2003 Seasons, respectively. The mean number of
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early to mid-season were lower than the mid to late-season, where they were
2.9+0.48 and 2.4£0.31 insects for 2002 and 2003 early to mid-season, and
the corresponding numbers were 17.2+1.89 and 10.0+1.02 insects for mid- to
late-season. These results are in harmony with those of Gerling et al. (1980),
Hassanein et al. (1995), Kalafalla et a/ (1997), and Shawer ef al. (2002).

3- The cotton leafhoppers, Empoasca spp. :

As shown in Table (1) the mean number of Empoasca spp. in the first
inspection of the early to mid-season were 3.74 and 2.83 insects seedling on
15 and 17 April of 2002 and 2003 seasons, respectively. Then the population
fluctuated to induced two peaks of abundance on 22 April (5.29 insects) and
27 May (7.48 insects) for 2002 season, and one peak in 2001 season with
mean number of 6.78 insect.

Concerning mid to late-season (Table 2) the insect had two peaks
of abundance for the two seasons with mean number of 7.75 (on July 22) and
9.7 (on August 19) insects for 2002 season and 7.81 insects (on July 28) and
8.54 insects (on August 25).

Empoasca spp. were more abundant in mid to late-season than early-
to mid-season where the mean numbers were 4.4+0.48 and 4.6+0.37
insects/25 leaves in early to mid-season of 2002 and 2003, respectively; while
the corresponding means were 6.4+0.58 and 5.7+0.47 insects during mid- to
late-season. The present results are in accordance with those obtained by
Hassanein et al. (1995) and Sewify et al. (1996) who found that the highest
peak of Empoasca spp. occurred during July and August.

4- The onion thrips, Thrips tabaci :

As indicated in Table (1) the mean number were 9.79 and 10,29
insects three weeks after sowing date (the first inspection) for 2002 and 2003
early to mid-season, respectively. Numbers increased gradually to reach their
first peak of abundance on 6 and 12 May by 19.54 and 23.36 insects/plant
during 2002 and 2003, respectively. The second peak of abundance was
occurred on 10 and 16 June by means of 11.22 and 19.39 individuals during
2002 and 2003 seasons, respectively. These results are in full agreement
with those obtained by Hassanein et al. (1995) and Sewify et al. (1996) who
found that cotton thrips had two peaks in the first of May and at the end of
June or early July, and the first peak was much higher than the second one. It
is observed that T. tabaci was more abundant during 2001 season than 2002
one.

5- The spiny bollworm, Earias insulana :

Table (2) shows that spiny bollworm started to infest the green
cotton bolls in the end of July showing mean of 0.01 larva/boll during both
seasons and reached its highest abundance in the last week of September for
the two seasons. The infestation occurred on mid to late-season period by
mean of 0.17 larvae/boll and 0 13 larvae/boll in the last week of September
for 2002 and 2003 cotton season, respectively. Makkar and Kostandi (19995),
Ragab (1999), Shawer (2000), Aref (2002) and El-Mezayyen (2003) recorded
a serious infestation by £. insulana at the end of the growing season.
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6- The pink bollworm, Pectinophora gossypiella (Saund.) :

Table (2) show that P. gossypiella achieved the highest abundance
of 1.39 and 1.42 larvae/boll in the last week of September for 2002 and 2003
season, respectively. Close similarity was found between the present results
and those of Katiyar (1982), Hassanein et al. (1995), Ragab (1999), Shawer
(2000), Aref (2002) and Ragab, et al. (2004).

Table (3): Early to mid-season population of predators associated with
certain insect pests occurred on cotton plants in Gemmeiza,
Gharbia governorate, during 2002 and 2003 seasons.
Mean numbers during :
2002 cotton

Date of C. Scymnus |Paederus| Orius & True
inspection |undecim.| spp. alfierii sp. carnea | spiders
15/4 6.1 2.2 3.2 1.7 1.7 2.2
22/4 6.8 2.8 3.5 3.0 2.0 2.6
29/4 8.1 3.3 4.0 3.5 2.0 2.5
6/5 8.7 3.7 4.8 4.0 2.2 3.2
13/5 9.1 3.6 37 4.5 2.8 3.0
20/5 10.4 4.5 3.6 3.9 2.4 46
2715 8.2 4.2 4.2 4.1 4.1 5.7
3/6 6.8 5.1 7.1 4.8 7.5 s,
10/6 6.0 5.9 6.6 5.1 5.6 7.9
17/6 4.0 1.5 9.3 6.0 4.2 9.2
24/6 5.7 8.4 11.0 4.9 3.2 8.8
Total 79.9 51.4 61.0 45.5 37.8 57.1
MeanzSE 7.320.54 | 4.7+0.57 | 5.5+0.78 |4.1+0.33| 3.4+0.54 | 5.2+0.81

2003 cotton
14/4 5.1 3.2 2.6 2.2 3.6 2.0
21/4 5.8 3.6 3.3 2.6 3.2 1.4
28/4 6.8 2.6 3.6 3.0 2.6 17
5/5 7.9 2.2 4.5 35 2.4 1.4
12/5 10.5 2.8 5.1 2.4 1.4 3.3
19/5 9.8 4.0 4.2 3.2 2.4 4.0
26/5 9.2 3.5 5.5 2.6 2.2 3.9
2/6 8.6 5.1 4.9 4.0 2.0 5.7
9/6 8.1 6.3 6.6 56 3.0 6.8
16/6 6.1 7.9 54 4.5 3.3 8.0
23/6 4.6 8.9 7.4 4.0 6.3 8.7
29/6 2.9 7.5 9.2 55 4.0 6.0
Total 85.3 877 62.3 43.1 36.6 52.8
MeantSE 7.1£0.66 | 4.8+0.66 | 5.2+0.51 |3.6+0.31| 3.1+0.37 | 4.4+0.75
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Table (4): Mid to late-season population of predators associated with
certain insect pests occurred on cotton plants in Gemmeiza,
Gharbia governorate, during 2002 and 2003 seasons.

Mean numbers during :

2002 cotton
Date of [ 2] Scymnus |Paederus| Orius C. True
inspection |undecim.|  spp. alfierii Sp. | carnea | spiders
1/7 6.8 1D 12.9 45 3.0 7.0
8/7 4.9 6.6 15.0 51 4.0 5.6
15/7 4.7 5.8 11.9 5.8 3.2 5.1
2217 4.8 5.6 10.1 6.5 24 7.3
2917 6.0 6.6 8.1 54 2.8 8.7
5/8 BT 7.4 6.2 4.5 3.6 7D
12/8 7.3 y i 5.8 4.2 519 6.4
19/8 79 6.0 7.5 4.0 5.6 4.9
26/8 8.1 5.0 7.8 4.1 4.9 4.2
2/9 71 8.5 7.4 4.0 4.6 5.2
9/9 6.0 6.8 6.4 3.6 a8l 4.6
16/9 5.1 i 4.2 3.6 4.8 3.7
2319 4.5 5.8 5.1 3.3 4.7 3.2
30/9 3.5 4.0 3.2 2.8 4.4 2.8
Total 67.0 67.4 72.0 46.1 48.0 58.6
MeanSE 6.120.37 | 6.12£0.24 | 6.520.90 | 4.2£0.24 |4 4+0.27| 5.3+0.45
2003 cotton
7 32 6.1 10.3 6.8 3.7 ¥l
14/7 5.1 5.3 17.3 5.7 2.8 8.2
2117 6.8 6.5 14.7 5.1 2.0 7.9
2817 7.8 4.8 13.6 42 3.2 7.9
4/8 8.2 54 11.8 4.5 2.6 7.1
11/8 7.3 4.5 11.0 46 4.5 6.0
18/8 6.8 6.0 11.4 4.0 3.1 5.5
25/8 8.9 7.5 10.6 6.0 5.1 3.5
1/9 8.4 7.9 8.4 4.8 4.5 4.1
8/9 7.9 7.0 5.1 4.4 3.5 3.2
15/9 7.3 6.1 5.7 4.1 4.0 3.3
22/9 6.6 5.5 4.2 3.5 3.9 3.0
29/9 5.7 3.6 3.2 2.8 3.0 2.4
Total 90.0 75.8 127.3 60.5 47.9 69.2
MeanzSE 6.9£0.44 | 5.840.33 | 9.841.19 |4.65:0.31|3 7+0.24] 5.320.61

B- Predators :

During early to mid-season of 2002 (Table 3); C. undecimpunctata
reached its only peak of abundance on May 20 (The mean was 10.4 insects)
while Scymnus spp., Paederus alfierii, Orius sp., C. carnea and true spiders
as shown in Table (3) have two peaks of abundance for each species.
Scymnus spp. achieved the first peak (3.7 insects) on May 6 and the second
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one (4.5 insects) on may 20. P. alfierii (4.8 & 7.1) on May 6 and on June 3.
Orius sp. (4.5 & 6.0 insects) on May 13 and on June 17. C. carnea (2.8 & 7.5
insects) on May 13 and on June 3. While, true spiders (3.2 & 9.2 insects) on
May 6 and on June 17. C. undecimpunctata was the most abundant predator
(the mean was 7.3+0.52 insects) followed by P. alfierii (5.5+0.78), true spiders
(5.2+0.81), Scymnus spp. (4.7£0.57), Orius sp. (4.120.33) and C. carnea
(3.420.54), C. undecimpunctata, achieved its highest abundance in May,
while the rest predators achieved their abundance through June.

Concerning early to mid-season of 2003 (Table, 3), C.
undecimpunctata reached its highest abundance on May 12 by the mean of
10.5 insects seedling, while Scymnus spp., P. alfierii, Orius sp., C. carnea and
true spiders reached their highest of abundance on June 23, June 9, June 9,
June 23, and June 23 by means of 8.9, 6.6, 5.6, 6.3 and 8.7, respectively.

Also, C. undecimpunctata was the most abundant predator (with
mean 7.1+0.66 insect) followed by P. alfierii (5.2+0.51 insect), Scymnus spp.
(4.8£0.66 insect), true spiders (4.4+0.75 insect), Orius spp. (3.6+0.31 insect)
and C. carnea (3.1+0.37 insect), respectively. C. undecimpunctata reached its
highest abundance in May. While the rest predators achieved their highest
abundance through June.

As for mid- to late-season (Table 4), C. undecimpunctata had one
peak of abundance (the mean was 8.1 insects) on August 26 for 2002 season
and twice peaks of 8.2 and 8.9 insects through August for 2003 season.
Scymnus spp., P. alfierii, Orius sp., C. carnea and true spiders reached their
highest peaks of abundance on August 5 (mean of 7.4 insects), July 8 (15.0
insects), July 22 (6.5 insects), August 19 (5.6 insects) and July 29 (8.7
spiders), respectively for 2002 season.

In 2003 season, the peaks of abundance for Scymnus spp., P. alfierii,
Orius sp., C. carnea and true spiders were occurred on September 1, July 14,
August 25, August 18 and July 14, respectively. P. alfierii was the most
dominant predator (mean of 6.5+0.90 insects) followed by C.
undecimpunctata (6.1£0.37 insects), Scymnus spp. (6.1£0.24 insects), true
spiders (5.3+0.45 spiders), C. carnea (4.4+0.27 insects) and Orius sp.
(4.2£0.24 insects), respectively in 2002. Similar trend of predator dominance
was observed on the same period of 2001 season except C. camea
(3.7¢0.24 insects) which was less abundant than Orius sp. (4.65+0.31
insects). These results are similar to a great extent with those obtained by
Hafez (1960 ), Ali et al (1975), Ragab (1999) and Shawer (2000) and Aref
(2002).

2- Relation between the abundance of insect pests in both 2002 and
2003 seasons :

During early to mid-season, Table (1); A. gossypii, T. tabaciand
Empoasca sp. were more abundant in 2003 season than the same insects in
2002 one, while B. tabaciwas relatively more abundant during 2002 season
than 2003. T. tabaci was the most abundant pest(11.6 and 13.9 insects)
followed by A. gossypii (8.3 and 8.2 aphids), Empoasca spp. (4.4 and 4.5
individuals) and B. tabaci (2.9 and 2.4 insects/25 seedlings) for 2002 and
2003 seasons, respectively.
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Concerning mid- to late-season (Table 2), A. gossypii, T. tabaci and
Empoasca sp. were more abundant during 2002 season than the same
species during 2003 one. E. insulana was relatively more abundant during
2002 season (the mean was 0.05+0.02 larvae/boll) thanin 2003 (mean of
0.04+0.02 larvae/boll). While, P. gossypiella was more abundant during 2001
(mean of 0.6+0.13 larvae/boll) than 2002 one (mean of 0.54+0.13 larvae/boll).
B. tabaci was the most abundant pest (17.2+1.89 insects), followed by A.
gossypii  (15.521.92 insects), Empoasca spp. (6.4+0.58 insects), P.
gossypiella (0.54%0.13 larvae/boll), and E. insulana {0.05+0.02 larvae) during
2002 season; while A. gossypii (10.9+1.27 insects) was the abundant pest
followed by B. fabaci (10.0+£1.02 insects), Empoasca spp. (5.7£0.47 insects),
P. gossypiella (0.56+0.13 larvae) and E. insulana (0.04£0.02 larva during
2003 one. This indicate that the sucking pest became the most abundant
pests in the cotton fields. So, it is very important to management these pests.

In early to mid-season, statistical analysis (Table 5) showed
significant and positive correlation between A. gossypii and B. tabaciand
negatively insignificant correlation between A. gossypiiand Empoasca spp.
during 2002 and 2003 seasons. A. gossypii Correlated positively and
significant with T. tabaci in 2003 season and highly significant and positive
with this pest in 2002 one. B. tabaci correlated with Empoasca spp. negatively
insignificant in 2002 season and highly significant in 2003 season one.

In mid to late-season (Table 6) these results agree with those
obtained by Salem (1998) and Nassef (2003). A. gossypii correlated with B.
tabaci and P. gossypiella positively and significant in 2002 season and
positive highly significant in 2003 one. A. gossypii correlated positively
insignificant with Empoasca spp. in the two seasons, but significantly positive
with E. insulana in 2003 season and insignificant in 2002 one. B. tabaci
correlated positively insignificantly with Empoasca spp. and highly significant
with P. gossypiella in 2002 and 2003 seasons. B. tabaci correlated with E.
insulana significantly and positive in 2003 and highly significant in 2002
season. Empoasca spp. insignificantly and negative correlated with P.
gossypiella and E. insulana in the two tested seasons.

P. gossypiella correlated positively highly significant with E. insulana
also in the two tested seasons. These correlation have great importance in
the management of those pests.

Table (5): Simple correlation between the densities of four sucking
pests during early to mid-season of 2002 and 2003 seasons.

A. gossypii | A. gossypii & | B. tabaci and -
Seasons and Empoasca Empoasca afa'dg'.'? St‘:jg; ’éi
B. tabaci spp, Spp, )
2002 (1) 0.7209* -0.0402 -0.1749 0.8966**
2003 (2) 0.65808* -0.54111 -0.73874* 0.64621*

(1) Tabulated "r" value = 0.602 (5 %) = 0.734 (1 %), d.f. = 9
(2) Tabulated "r" vaiue = 0.576 (5 %) = 0.707 (1 %), d.f. = 10

* Significant

** Highly s‘anificant,
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3- Predators associated with pests and climatic factors relationships :

In 2002 and 2003 early to mid-season (Tables 1 & 3), A. gossypii and
T. tabaci reached their highest abundance (12.57 & 13.71 aphids and 19.54 &
23.36 thrips, respectively) which coincided with the highest number of C.
undecimpunctata (10.4 & 10.5 insects for 2002 & 2003, respectively) and the
higher number of Scymnus spp., P. alfierii, Orius sp., C. carnea and true
spiders. The highest number of Empoasca spp. (7.48 and 6.78 for late May
2002 and first June 2003, respectively) and the second peak of abundance of
T. tabaci (11.22 and 19.39 insects in June 2002 and 2003, respectively), were
synchronizing with Scymnus spp.  (18.4 and 8.9 insects for 2002 and
2003), P. alfierii (7.1 & 6.6 insects for 2002 and 2003, respectively), Orius sp.
(6.0 & 5.6 insects for 2002 and 2003, respectively), C.carnea (7.5 & 6.3
insects for 2002 and 2003, respectively), and true spiders (9.2 & 8.7 for 2002
and 2003, respectively).

The data presented In Table (7) indicated that C. undecimpunctata
affected aphids and thrips positively and insignificant in 2003, but significant
in 2002. B. tabaci correlated with C. undecimpunctata insignificantly positive
in 2002 and negative in 2003. C. undecimpunctata correlated insignificantly
and positive with Empoasca spp. in 2002 and 2003 seasons. Scymnus spp.
affected aphids negatively and highly significant in the two seasons and
affected B. tabaci negatively significant in 2003 and insignificant in 2002.
Scymnus spp. influenced Empoasca spp. insignificant negatively in 2002
season and positively in 2003 one, while it correlated negatively with T. tabaci
significantly in 2002 and insignificantly in 2003 season. P. alfierii correlated
negatively with all the sucking insect pests except for Empoasca sp. which
influenced positively and insignificant in 2003 but highly significant with A.
gossypii in 2002 and 2003 seasons. Orius sp. negatively affected all insect
pest (except Empoasca spp. in 2003), but significant for A. gossypii in 2002
season and highly significant in 2003 one. The relation between C. camea
and sucking insect pest was negatively significant for aphids and B. tabaci in
2002 seascn, highly significant and negative with A. gossypii in 2003 one. The
rest correlations were insignificant and negative. True spiders affected
Empoasca spp. positively and highly significant in 2003 season, negatively
for rest pests, but highly significant for aphids (2002 and 2003), 8. tabaci
(2002 and 2003). T. tabaci (2002).

Temperature affected Empoasca spp. and T. tabaci positively highly
significant for Empoasca spp. (2003) and insignificant for T, tabaci (2002 &
2003 seasons), and Empoasca spp. (2002 season).

Relative humidity influenced insignificantly all sucking insect pests, A.
gossypii and B. tabaci positive in 2002 season and negative in 2003 one, but
Empoasca spp. and T. tabaci negative in 2002 and positive in 2003.

The joint effect of total predators on A. gossypii, B. tabaci, Empoasca
spp. and T. tabaci (Table 8) were 97.11 & 94.86, 92.09 & 94.28 74.72 &
74.54 and 88.79 & 41.33 for 2002 and 2003 early to mid-season, respectively.
It is clear that A. gossypii and B. tabaci are more influenced by total predator
than Empoasca spp. and T. tabaci.
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Table (8): Direct and joint effect of six predators on the population of
four sucking infesting cotton fields during early to mid-

season of 2002 and 2003.
Coefficient of determination R*?

Variablos A. gossypii B. tabaci Emg::sca T. tabaci

2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003
C. undecim. 4315|2363 | 189 | 1.85 | 11.82 | 13.50 | 45.60 | 24.45
Scymnus spp. 63.46 | 86.80 | 38.90 | 34.37 | 853 | 14.86 | 37.72 | 29.55
P. alfierii 59.99 | 55.94 | 21.80| 6.15 | 15.27 | 10.28 | 41.78 | 21.91
Orius sp. 39.16 | 60.80 | 55.67 | 9.59 | 3.26 | 20.08 | 9.70 | 18.27
C. carnea 53.22 | 34.69 | 54.11| 7.26 | 6.51 | 2.39 | 25.00 | 30.45
True spiders 85.65 | 82.83 | 59.72 | 57.92 | 0.51 | 36.26 | 51.37 | 20.34
Joint effect of 97.11 | 94.86 | 92.09 | 94.28 | 74.72 | 74.54 | 88.79 | 41.33

the predators

Residuate factors | 2.89 | 514 | 7.91 572 | 25.28 | 25.46 | 11.21 | 58.67

On the other hand, the predators were more effective on aphids and
T. tabaci during 2002 season than 2003 one; while, these predators were
more effective on B. tabaci during 2003 than 2002 season. The joint effect
was the same during 2002 and 2003 season for Empoasca spp.

As for 2002, mid to late-season of 2003 (Tables 2 & 4) indicated that
A. gossypii and Empoasca spp. first peak of abundance was on July 22 (7.94
and 7.75, respectively) and coincided with the high number of Scymnus spp.,
P. alfierii, Orius sp. and true spiders.

Also, the high number of A. gossypii, B. tabaci, Empoasca spp.
through August and the first of September was accompanied by the high
number of the same predators. Similar trend was observed in 2001 mid- to
late-season.

It is noticed that the peak of some predators and the peak of sume
insect pest were not synchronized because the peaks of these predators may
be correlated with another pests such as Spodoptera egg-masses and newly
hatched larvae (El-Maghraby et al., 1993).

As shown in Table (9), C. undecimpunctata affected A. gossypii, B.
tabaci and Empoasca spp. positively in 2002 and 2003 season, but significant
in the two seasons for Empoasca spp. and significant in 2003 only for A.
gossypii and E. tabaci. C. undecimpunctata correlated with P. gossypiella and
E. insulana insignificantly in the two seasons, but negatively in 2002 and
positively in 2003 mid- to late one.

Scymnus spp. correlated insignificantly and negative with all insect
pests during mid- to late-season, except for A. gossypii, B. abaci and
Empoasca spp. which had the positive correlation for 2003 mid- to late-
season.

P. alfierii affected negatively on all insect pests except for Empoasca
spp. which influenced positively in 2003 mid- to late-season. These
correlation was highly significant with B. tabaci, P. gossypiella and E.
insulana, significant with A. gossypii, and insignificant with Empoasca spp. in
the two seasons.
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Orius sp. affected Empoasca spp. positively and significant for the two
seasons. Orius sp. affected A. gossypii, B. tabaci, P. gossypiella andE.
insulana negatively significant for aphids in 2002 mid- to late season and
insignificant in 2003 one, highly significant for whiteflies in mid- to late-
season of 2002 and insignificant in 2003 one. Highly significant for E. insulana
in the two seasons. C. carnea correlation positively and highly significant for
aphids and B. tabaci in 2002 season, significant and positive for aphids in
2003 season and P. gossypiella in 2002 one, but the rest correlations were
insignificant.

True spiders affected the pests negatively except for Empoasca spp.
which influenced positively and insignificant, the correlation was highly
significant with P. gossypiella, E. insulana in the two seasons, while it was
highly significant with A. gossypii and B. tabaci in 2003 season one.

Temperature affected all pests insignificantly positive for Empoasca
spp. in the two season, A. gossypii and B. tabaci in 2003 season. The rest
correlations were negative.

Relative humidity affected the bollworms highly significantly and
negative in 2003 season and insignificantly negative for E. insulana in 2002
significantly and negative for aphids in 2003 season, significantly and positive
for B. tabaci in 2003. The rest correlations were positively and insignificant.

The joint effects of total predators (Table 10) on A. gossypii, B. tabaci,
Empoasca spp., P. gossypiella and E. insulana were 86.87 & 98.73, 83.22 &
93.55, 95.86 & 85.58, 94.31 & 99.17 and 97.11 & 95.29. The predators were
more effective on A. gossypii B. tabaci and P. gossypiella during 2003
season than 2002 one. While, the predators were more effective on
Empoasca spp. and E. insulana during 2002 than 2003 season.

Table (10): Direct and joint effect of six predators on the population of
three sucking and bollworms pests infesting cotton fields
during mid to late-season of 2002 and 2003.

Coefficient of determination R*?
Variables A. gossypii| B. tabaci Emponscy goss;:ieﬂa E. insulana
spp. beas larvae

2002 | 2003 | 2002 | 2003 | 2002|2003 [ 20022003 [ 20022003
C. undecim. 20.16/37.26| 4.62 (36.75(41.77|45.91] 7.02 | 6.66 |18.99] 0.85
Scymnus spp. 3.97 |20.08/ 8.39 | 8.28 | 0.02 [18.04(23.23 0.13 [21.02[ 5.11
P. alfierii 42.4940.51/63.29/59.15| 4.38 [20.70|58.96/81.06|63.60|75.00
Orius sp. 36.57(13.59|49.76(24.24| 4.14 [ 7.95 |69.47|47.81/62.59/61.14
C. carnea 65.23|44.86/52.14(24.72] 8.10 [10.91/39.56/ 9.4 [18.75| 3.15
True spiders 25.66|73.80{34.40|77.59| 5.62 | 6.43 [73.19/91.63|53.93/72.19
Joint effect 86.87|98.73/83.22(93.55/95.86|85.58(94.31/99.17]97 11 95.29
{Residuate factors [13.13| 1.27 (16.78] 6.45 [ 3.14 [14.42| 569 | 0.83 | 2.89 | 4.71
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