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ABSTRACT

The population dynamics of some sucking pests as wall as their
associated predators were evaluated under field conditions in Kafe El-Sheilk
province. The data showed that, she numba(r1 of pest-generations in each
cotion-season might varied from one season to another. i.e. 7. tabaci (Lind)
which considered the earliest insect among sucking pests showed two peaks
during 2003 cotton-season while it recorded three peaks during 2004 cotton-
season.

Sometime, the variation in the number of pest-generations might
resulted from the pest-stage under investigation. In other words, the whitefly
recorded three peaks if the estimation occurred on the immature stage while
the adult stage showed two generations only. However, most sucking pests
particularly Aphids, Jassids and spider mites showed three distinct peaks
noticed during both cotion-scasons. With respect to the population,
dynamics of some of the associated predators, (nomely Coccinella spp.,
Scymnus spp., Paeederus alfierii and the true spiders) reccsrdcd two distinct
peaks in each growing season.

Concerning the effect of prevailing weather factors on the pepulation
dynamics of seme sucking pest, the data indicated that, the simple
correlation coefficient between temperature and sucking pests differed
according to the pest species. It was highy significant positive with whitefly
and aphids in both seasons while insignificant positive with jassid, and
spider mites. High temperature enccouraged the reproduction of whitefly,
aphids, jassid, and thrips and thus positive correlation were computed.
Although relative humidity negatively affected thrips but it positively
affected aphids, jassid, and whitefly. The joint effect between weather
factors and predators had the greatest effect on whitefly and aphids, but they
caused moderate effect on thrips and jassids.
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INTRODUCTION

Because of the economic importance of cotton and its high quality, it
becomes a must to recommend measures of the conirel of its early season
sucking pests by new chemical groups (heterocyclic nitromethelenes),
(Saba, 1991; Diehr ef a/, 1991 and Anonymous, 1992).

Owing to the economic injuries caused by sucking pests to cotion
and to the difficulties encountered in their chemical control, it is important
to find out new methods for controlling these pests by means of their natural
enemies. The study of population fluctuations of the predators and their
preys believed to be one of aimost important in enlightening integrated
control (Helling, 1960). The interactions between insects and their natural
enemies are essential ecological processes that contribute to the regulation
of insects population (Dent, 1991).

The main objective of our study could be summarized in two points.
The first, is studying the popuiation dynamics of some sucking pests and
their associated predators to select the proper time for insect control. The
second is evaluating the effect of prevailing weather factors (lemperature
and relative humidity} and predators on populaiion dynamics of sucking
pesis.

MATERIALS AND METHODS

1-Design of field experiments:

The present work was carried out in the farm of Sakha Agricuitural
Research Station, Kair El-Sheikh during two successive growing cotion
seasons 2003 and 2004. An area of one feddan was divided into plots each
of 17100 of feddan. A complete randomized block design was adopted. All
normal agricultural practices were tollowed as usual during the two seasons.

2- Population dynamics of some sucking pests:

For counting the population-densities of cotton thrips, Thrips tabac
{Lind.},cotton aphid, Aphis gosyypit (Glover), cotton jassid, Empoasca spp.
whiteflics, Bemisia tabaci (Gennadins) and spider muies, tetranychus spp.,
samples were collecied at random from both diagonals.of the inner sguaie
area of each cxperimental plot. Samples of 25 scedlings for each replicate
were coilected separately every week stariing approximately on the 7 day
afier planuing. The upper and lower surfaces of the randomly chosen cotton
leaves were carefully examined using lens (3xj ic count sucking pests, while
immature stages of whicfly were counted by transmutiing the same 25
cotton leaves which were choscn zbove after nicking them up to the
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laboratory in peper bags, where binocular-microscope was used to coumt
nymphal and pupal stages.

For more accurate evaluation of the actual seasonal fluctuation of 7"
tabaci population, the percent degree of fluctuation (D.F) was caliculated
according to the equation described by Salama er al, (2006). In this
equation, the number of recorded individuals of thrips/100 cotton seedlings /
7 days of the first inspeciion period in each cotton season was considered
the base value for comparison. Accordingly, the percent degree of
fluctuation at any period during the season could be calculated from the
following equation:

-
%DF.= L-ﬁ'ﬁ}x 100
A
Where:
A = Total recorded individuals of thrips/100 cotton seedlings /7 days at any
period.

B = Total recorded individuals of thrips /100 cotton seedlings /7 days at the
first inspection period.

3- Population density of some associated predators: .

At the same time during which counts of sucking pests were carried
out, the number of predacios species (i.e. true spiders, Scymus spp.,
Coccinella spp. and Paeederus alfierii) found on 10 cotton plants chosen
randomly from each plot was performed directly in the field using lens (5x).
According to Hafez (1960) technique, samples were taken from both
diagonals of the inner square area of each plot.

4- The effect of prevailing predators and weathering facters on
population dypamnics of sucking pests:

‘The mean records of temperature, relative humidity throughout the
season were obtained daily from the Meteorological Station, Sakha
Research Station. Weekly data were recorded to study the relationship
between the numbers of sucking pests and their predators under different
temperatures and relative humidity. Sample correlation and partial
regressions were calculated according to Fisher (1956).
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RESULTS AND DISCUSSION

1- Population dynamics of some sucking pests and their associated
predators:

1.1- Population dynamics of some sucking pests:

Data presented in Tables (1 and 2) showed the population density of
T. tabaci, A. gossypii, Empoasca spp.. B. tabaci (immature and adult) and
Tetranychus spp. during 2003 and 2004 cotton growing seasons,
respectively.

1.1.1- Population dypnamics of T. tabaci (Lind.):

The data presented in Tables (1 and 2) guite indicate that 7. rabaci
{Lind) considered the earliest insect among sucking pests, which attack
cotton seedlings in both cofton growing seasons. 7. tabaci showed two
peaks during 2003 cotton season, the first peak was 1ecorded on April 30
{540 individuals/100 cotton seedlings), while the second peak was recorded
on June 25 (261 individuals/100 leaves ). However, in case of 2004 cotton
season, the insect showed three peaks, the first peak on May 5™ (482
individuals/100 cotton seedlings), the second peak occurred on May 28 (348
individuals/100 seedlings), while the third peak was recorded on August 15
(202 individuals/100 leaves), respectively. Morcover, the data presented in
Tables (1 and 2) revealed that the average numbers of 7. tabaci were higher
in 2004 than that of 2003 cotton-season.

In general, the foregoing results concerning the presence of 2-3
sharp generations of 7. tabaci during the growing cotton-seasens agreed 1o a
great extent with the previous finding of many investigators {Kban and
uliah, 1994; Nassef ¢f al., 1996a and Abo-Shelea, 2001},

Based on D.F. values presented in Tables {! and 2), it is quite
evident that there was an extreme fluctuation of thrips occurred during both
seasons. Vhe thrips population jumped during the last week of Apri 2003
from 70 to 540 individuals within 7 days only. Moreover, the popuiation
remained at this high level no longer than the first week of May, then
dropped drastically from 199 to 50 within one week (Table 1). The extreme
fluctuation of any insect refiect a case of unstability of this population due
to unfavorable weather or conditions, With regard to the magnitude and
economic important of the two generations of 7. tabaci and their
prospective damage to cotton yield, the data presented in Tables (1 and 2)
revealed the following points:
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1- With respect to the first generation which almost attack cotton seedlings
during Jate April and continued tili the first week of May, it is quite evident
that in spite of the high magnitude of this generation (suicide generation as
that of bollworms), but it had relatively no injurious efiects on cotton plants
due to availability of quick thinning during this period. Accordingly, cotton
growers should be aware with the proper time of cotton plantation.

2~ Concerning the second generation of 7. rabaci which attacked cotton
plant during late May (May 28, 2004) or late june (June 25, 2003), it is
obvious that this generation almost attacked the flowering stage and caused
fow damage of squares and resuited in weak planis which in tumn affect the
yield. These might be behind the damaging eftect of the second generation
of T tabaci on cotton yield.

1.1.2. Population dynamics of A. gossypii (Glover):
a- In early season:

The population dynamics of aphids was studied during two
successive seasons, 2003 and 2004, respectively and the data are presented
in Tables (1 and 2). i is quite clear that one peak of abundance only was
recorded on April 24 (2003) and on May 7 (2004) and was represented by a
mean of 24 and 12 individuals/100 cotton seedlings/7 days during 2003 and
2004 cotton seasons, respectively.

b- Mid to late season:

The data presented in Tables (1 and 2) showed that the population
density of A. gossypii appeared during the first week of July in both seasons,
and its abundance increased gradually until the mid of September in both
tested seasons. A. gossypii population fluctuated and reached its maximum
level on September 3™ during 2003 cotton season while it reached its
maximum Jevel on August 27 during 2004 coiton-season. However, the
population of aphids in general was higher during 2004 cotton season than
that during 2003 cotton-seasons.

Reviewing the previous results one could noticed that, the
fluctuation of A. gossypi during 2003 cotton-scason was almost steady and
accompanied with gradual increase of aphid population from the first weck
of July till the end of July. Then the D.F. increased vigorously as the
number of aphids/100 leaves Jumped from 36 individuai/100 leaves on July
30 to 1378 individuals/100 leaves on August 20®. This jump represent the
start of forming a d]:.eak which reached its maximum (2556 individuals/100
leaves) on Sept. 3,



Table (1) Average number of each pest/!(:0 cotton seeding as well as their degrees of fluctuation during 2003 season.

Series of 1. tabaci A. gossypli Empoasca spp Adults stage immature Tetranychus spp
ingpection {B. tahaci) 'B. tabaci} 1
A|BI!l D A B D (A B D | A B D | A| B 5 | A| B D =
April 23 70110 00 | 9 1.3 ] 00 loo] 00 |00 ]00] 00 00 100] 00 | 00 ] 7 ] 1.0 | 00t
30 1540177.1187.041 24 1 34 {625 001 00 100 ;00| 00 0.0 100} 00 { 00 | t8 | 257 61.1@*%
May 7 |199(284}6482] 5 67 {1 60 | 410657700000 00 0.0 | 80 | 114 | 00 | 48 | 6.86 | 85.42 §
4 [ 50§74) 00 [ 3 04 [ 00 |4]057100100F 00 00 11197 170 (3294 44 | 629 | 89.1G '
21 122 435t] 00 {007 00 | 00 [18] 257 {7782/ 00| 0.0 | 00 [100[ 143 12544 | 33 | 4.71 78.77{"?
2299 (13] 00 |00 ) 00 | 00 {24§ 3.43 8338/ 00| 0.0 0.0 | 100 | 143 12544 24 | 343 | 7085 |3
June 4 1320189 471 J 0.0 | 00 | 00 [24] 3.43 [8338; 0.0 ] 0.0 00 | 4 | 06 | 00 | 66 | 943 8040
11 200{28.6] 65.0 [ 0.0 { 0.0 [ 0.0 [ 9] 120 (5581 1 { 014 | 00 [ 21 | 30 [ 00 { 64 | 914 [89.10
18 [220314] 682 | 0.0 | 0.0 | 00 [15[ 214 [7336] 1 | 014 [ 00 [ 21 ] 3.0 | 00 | 63 | 90 |88.89
25 §2611373; 732 | 4 06 | 00 {211 30 I810[ 00 00 00 | 34| 49 | 00 | 62 | 886 | 8871
July 2 J16123.0] 565 1 6 09 1 00 [171 243 [7654] 0.0 | 0.0 00 | 14 ] 20 | 00 | 20 ] 2.86 | 6500
61 {871 15071 9 13 1 00 | 51071 1972100 00 00 [ 351 50 | 00 ] 44 ] 629 |84.10
16 126 127] 60 | 9 13 | 00 [127 214 [6667] 15 | 214 | 333 | 2 34 | 0.0 | 195]27.86 9641
23 V12 117 00 | 35 | 5.0 [74290115] 514 (7336} 46 | 6.50 | 97.83] 20 | 41 | 0.0 | 328 | 46.86 | 97.87
30 {00{00] 00 | 36 | 31 | 750 [36] 5.14 [88.91] 47 | 671 |97.91 | 311 | 444 | 7432|210 | 30.0 | 96.67
Aug. 6 1007001 00 | 234 | 334 | 961 [521 743 {92.33] 49 | 70 | 980 | 356 | 50.9 [ 77.60 | 146 | 20.86 [ 95.21
13 10000 00 | 486 | 694 | 981 [ 7411057 [94.61] 341 | 4871 ]99.71 { 300 | 429 | 7343 | 22 | 3.14 |68.15
20 {00700 0.0 (1378|1969 99.3 [108] 1543 [96.31]1224( 174.86 {9992 { 396 | 56.6 {7986 2 | 029 | 0.0
27 100001 00 [18841269.1| 995 [ 64| 9.14 [93.76] 788 | 112,57 | 99.88 | 442 | 63.1 | 81.93] 0.6 | 0.0 | 0.0
Sep. 3 j0.0{00| 0.0 |255613651| 99.6 [44] 6.29 |90.94]| 495 | 70.71 {99.80 | 900 | 128.6 {91.14{ 0.0 | 0.0 | 0.0
10 00700 00 | 948 113541 99.0 | 8 | 114 1500 [ 796 | 113.7t | 99.88 [ 1077 15399259 0.0 | 0.0 | 00
17 001001 0.0 | 776 | 1109} 988 | 6 | 0.86 |33.72[12501 178.57 [ 9992 [1082]| 154692631 0.0 ] 00O | 0.0

A = Total individuals/100 seedlings/7 days, B = Average pests /1¢0 seedlings/7 days andD = the percent degree of fluctuation



Table {2} Average number of each pest/100 cotton seeding as welj as their degrees of fluctuation during 2004 season.

Series of TI. iabaci A. gossypii Empouasca spp Adults stage immature Tetranychus spp
inspection (B. tubaci) _ B. tabaci)

A|B D A B D Al B DIl A B D A B D A B D

April 23 (38 54| 00 | 00 | 00 0.0 0.0 0.0 | 00500 0.0 0.0 1 00| 00 0.0 3 1043 | 00

30 ji101}i441 6238} 5 0.7 00 {60] 0.0 § 0.0 | 0.0 0.0 0.0 v ] 014 ] 00 | 13 | 1.86 | 76.88

May 7 |482(68.9] 922 7 12 1.7 {583 |2 062900 00 0.6 0.0 2 1029 151721 9 | 129 | 6667

T 14 [332)47.4] 886 4 0.6 00 161 229 18734 0.0 6.0 0.0 | 3 | 043 |6744] 7 1.00 | 75.00

21 [ 315[450] 880 | 6.0 | 00 | 00 |69 9.865 [97.10[ 0.0 [ 0.0 | 0.0 | 33 | 471 | 97.03 | 13 | 1.86 | 76.88

28 1348497 831 | 0.0 | 00 0.0 193 13.29 197.81! 0.0 0.0 6.0 7 1.00 | 85001 15 | 2,14 | 79.91

June 4 141(20.1] 73.1 § 0.6 | 0.0 0.0 [121717.29198.32 0.0 0.0 6.0 3 | 9043 167441 00| 00 0.0

11 F 2 (0629 00 § 00 ¢ 00 0.0 |3i34| 19.14 [98.48] 0.0 0.0 0.0 3 1043 | 67441 00 00 0.0

18 4 1057 0.0 0.0 0.0 0.0 (i49¢ 2i.29 {98.647 0.0 0.0 .0 3 043 (6744 | 00§ 00 9.0

- 25 g 1114} 0.0 0.0 0.0 0.0 {134} 19.14 |98.48| 2 0.29 0.0 1 0.14 00 | 2 029 1 00

July 2 71107 00 9 1.3 444 {591 843 |96.56] 1 .14 0.0 8 1.14 | 87.72 | 21 3.0 | 85.67

g 6 |0.86] 0.0 6 09 | 667 |48 6.86 (9577} 2 0.29 0.0 12 ] 171 [91.81 ] 20 | 2.86 | 89.97

16 10000} 0.0 &0 8.6 916766 943 {96927 0.0 0.0 6.0 | 28 | 400 [ 96501 78 | 11.14 | 96.14

23 110 [143] 6.0 | 136 | 194 | 9632 (64| 9.14 [96.83! 6 03¢ 6667 104 | 14.86 | 99.10 | 208 | 29.71 | 98.55

30 | 20 {2.86] 0.0 264 | 377 {9811 76| 10.86 197.35] 4 0.57 300 | 66 | 943 19852 | 148 | 21.14 | 97.97

Aug. 6 (16412371 76,9 | 702 | 1003 9929|301 429 193.24] 20 | 286 |89.86] 132 | 1886|9926 36 | 5.14 | 91.63

13 120228918129 670 { 95.7 199.251{82{ 11,71 {97.52] 84 | 12.00 | 57621 178 | 2543 {9945 38 ; 543 | 92.10

20 | 110 115.7] 65.45 12056 1 293.7 1 99.76 |134| 19,14 [98.48] 148 | 21.14 | 98.63 1 288 { 41.14 {9966 ] 0.0 | 00 0.0

27 00100 0.0 (255036431 998 | 52| 743 |96.10] 858 | 122.57 | 99.76 | 132 | 1886 1 99.26 | 0.0 | 0.0 0.0

Sep. 3 | 57 [8.14733.33 {1150 | 1643 99.57 | 54| 7.71 |46.241 554 | 79.14 | 99.63 | 109 | 15.57 | 99.10 | 0.0 | 0.0 0.0

10 F00100) 00 1563 | 804 | 99.1 | 56| 8.00 [96.38] 291 | 41.57 | 9930 | 90 | 12.86 : 9891 | 0.0 | 0.0 0.0

17 10.0;0.0] 0.0 | 413 ] 590 [ 98.79 44 629 19538 323 | 46.14 | 9937 ] 80 | 1143 [ 9878 ) 0.0 ) 0.0 0.0

A = Total individuals/100 seedlings/7 days, B = Average pests /100 scedlings/7 days and D = the percent degree of fluctuation

2007 (5) €5 e} Yy1ayS-17 42fv) Say N8y

£LL9
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The same trend of resuits occurred during 2004 cotton-season, as the
number of aphids/100 scedlings ljumped from 264 individuals/100 leaves on
July 30 to 2056 on August 20", Then the peak reached its maximum on
August 27 (2550 aphid/100 leaves/7 days). The current results agreed fully
with the previous findings of Nassef et al, (1996b) and El-Zahi (2005),

1.1.3. Population dynamics of Empoasca spp.:

Concerning the population dynamics of Empoasca spp., the data
presented in Tables (1 and 2) indicaied that the population of jassids
appeared on May 1% in both seasons then increased gradually recording 24
and 149 individuals/100 leaves during 2003 and 2004 cotton seasons,
respectively.

Reviewing the foregoing resultes, it could fairly concluded that, a
part of April the abundance of jassids extended from the first May till the
end of September during both cotton-seasons. The average number of
jassids is higher during 2004 cotton-season than that of 2003 cotton-season.
Three distinet moderate peaks are noticed during both cotton-seasons
oceurred during 2003 en June 4™, June 25 and August 20", respectively,
while the peaks which were noticed during 2004-season occurred on June
18™, Juiv 30 and Augast 20" | respectively. The number of total individuals
recorded/100 cotton leaves/7 days during 2003-season are 24, 21 and 108 in
the first, second and third peaks, respectively. The corresponding values of
individuals during 2004-season are 149, 76 and 134, respectively. Most of
the calculated D.F. values are high. ilowever, there is a positive correlation
between the ILF. values and the peak of the fluctuation curve. In other
words, the peak of the fluctuation curve must has the highest D.F. value.
Thus we can use the IDF. values for precise determination of the peak in
case of having interactions between several points, The current rtesult
confirmed the previous finding of Nassef ef al, (1996a and b} and Ei-
Srand (Z005).

1.1.4. Population dynamics of B. tabaci (Genn.j:
a. B. inbaci adults:

Daia presented in Tables (1 and 2) showed that, the population of
adult stage of whitefly was first appeared as a single inseci on June 11™
2003 and as two individuals/100 cotton leaves/7 days only on June 25
during 2004 cotton scason. The abundance of whitefly adults increased
gradually to reach a maximum level on Auguost 20™ (1224 individuals/100
leaves/7 days) and on August 27" (858 individuals/100 leaves/7 days)
during 2003 and 2004 cotton seasons, respectively. The population
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abundance of whitefly adults was in general, much more higher during 2003
cotton-season than that recorded during 2004-season.

Concerning the number of B. tabaci adult-peaks, the data showed
that two peaks were quite observed during 2003 cotton-season, the first peak
occurred on August 20" estimating by 1224 adults/100 leaves/7 days while
the second peak was observed on September 17th accounting 1250
adults/ 100 leaves/7 days.

With regards to the number of aduli-peaks recorded during 2004
cotton season, the current results revealed that one peak only was recordrd
as adult population increased slowly up to the first week of August, then the
rate of population built-up increased vigorously to reach its maximum peak
on August 27" (858 aduits/100 leaves/7 days). Thereafter, a sharp drop in
adult population was recorded with a mean of 323 midividuals/100 leaves at
the end of 2004 cofton season.

a. 8. tabaci (immature stages):

Another estimation of the population density was done by using the
immature stages/100 leaves instead of using the number of adults. The data
are presenied in Tables (1 and 2). The results quite indicate that the
populations of immature stages of whitefly started to appear on the first
week of May during both successive cotton seasons; 2003 and 2004, Then
the population increased gradually and fluctuated several times until the end
of the season. However, the population of the immature stages of the
whitefly show three distinct peaks *in each cotton-seasons. These peaks
occurred during 2003 season on May 14™ (119 individuals/100 cotton
leaves), on August 6™ (356 individuals/100 cotton leaves) and on September
17" (1082 individuals/100 leaves), respectively.

With regards to 2604 cotton-season, the fluctuation of B. tabaci was
similar to that occurred during 2003, as three peaks were recorded on May
21 (33 individuals/100 seedlings), on Juiy 23 (104 individuals/100 leaves)
and on August 20™ (288 midividuals/100 leaves), respectively.

Reviewing the current results, it could concluded that, the population
dynamics of the immature stages of whitefly showed three distinct peaks in
each growing-season. However, the population abundance of the immature
stages of B. fabaci was, in general, higher during 2003 than those recorded
through 2004 growing seasons. These results coincide with many
investigators (Luo et al, 1989; El-mezayyen and Abou-Attia, 1996;
Nassef et al., 1996 b and ¢ and Lin-Kejian ef al, 2002).
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Now the question raised in mind which estimation is more accurate and
could be relied upon to determine the population density of B. tabaci. If we
return back to our results presented in Tables (! and 2), we stated that the
population of adult stage of whitefly was first appeared as a single insect on
June 11" during 2003 and as two individuals on June.25 during 2004 cotton
season. This statement contradict with our previous results presented in
Tables (i and 2} which indicated that the population of immature stage of
whitefly started to appear on the first week of May during both successive
seasons. This contradiction could be interpreted by the fact that the feeding
behavior of B. fabaci is to visit its host to feed and left before sunshine.
Thus, 1f the investigator for any reason reached the field and started after
sunshine, he will record false data. Accordingly, it is preferable to collect
samples and retum to the Iaboratory to investigate for the presence of life
mobile-nymphs with the aid of a simple binocular in order to get accuraie
results,

1.1.5. Population dynamics of Tetranychus spp.:

Data in Tables (1 and 2) represent the population density of spider
mites during both 2003 and 2004 cotton seasons. It is quite ciear thai the
spider mites started to appear within the 1% week of April and the
populations increased graduaily until july 23 as represented by 328 and 208
Indgividuais/100 ieaves in betn seasons, respectively. The population density
was declined uniil Auvgusts 13, Regarding 2003 season, the population
abundance recorded three peaks, the first on May 7 {48.0 individuals/1 00
secdlings) and the two other peaks on June 4% and July 23, showing means
of 66.0 and 328 individuals/!00 cotton leave/7 days, resnectively. In 2004
season, the population of mites recorded two peaks on April 30 and May 28,
represented by 13.0 and 15.0 individuals/100 leaves/7 days, respectively,
while mites decreased to low numbers and disappeared in June, then staried
to increase again recording, ithe highest peak on July 23 (208.C mites/100
leaves). In general, the foregoing results agreed to a great extent with the
previous findings of many mvestigaiors (Taha and ¥lRaies, 1996 and
Taha et al., 2621} _

2. Popuiation dynamics of some associated predators:

The population dvpamics of certain predators namely; Coccinella
spp.; Scymnus spp.; Paederus alfierii (Koch) and true spicicis wers surveved
weekly and the data are presented in Table (3).
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2.1. Population dynamics of Coceinella spp:

Data presented in Table (3} showed that, the population of
Coccinella spp. started to appear on the 3™ week of May and continued to
increase gradually up to the first week of August, then the population
increascd remarkably until the end of the seasen. However, two peaks were
recorded; the first occurred on August 20, showing a mean of 60 beetles/100
colton plants; the second peak occurred on September 3" with a mean of
130 beetles/100 plants/7 days. The results also showed that in spite of the
population density of Coccinella spp. is relatively more abundant during
2004 cotton season (1015 beetles) than 2003 scason (519 beetles), but.only
2 peaks were recorded on August 13 and September 10 with a mean of 190
beetles/100 cotton plants in both peaks, respectively.

In general, cur resulis agreed with the previcus findings of many
investigators. Hassanein ef al, (1970) found that C. undecimpunctata was
commonly found in cotton fields. Moreover, Abbas and EI-Deeb (1993)
mentioned that the population density of C. undecimpunctaia was high in
July, and then decreased gradually until the end of the season. In addition,
Salama ef al, {(2006) indicated that this predator is commonly found in
cotton fields but relatively in small numbers. They also mentioned that the
abundance of C. undecimpunctata was very low during June and reached the
highest peaks during July and August. El-Zahi (2005) stated that the
population density of Coccinella spp. larvae recorded 3 peaks on cotton (of
March 21 sowing data) while formed 2 peaks on cotton (of April 10 sowing
data). This variaiion in number of peaks is not a case of contradiction but it
is acceptable data since the number of peaks is not absolute values depend
on insect species but it is a variable value resulted form the interactions
between insect species, weathering, abundance of food. . . .etc,

The current data also reveal that a part of Coccinella spp. all tested predators
were more abundant during 2003 cotton season (4979 beetles) than that
during 2004 cotton-scason (2860 beetles). In term of figures, the population
size of tested predators from one season to another dropped drastically froin
4790 to 2860 beetles with a percentage reduction of 57.4%. This resuit
might explain the reason responsible for the noticed increase of the
populations of sucking pests during 2004 than 2003 cotton season.

2.2. Population dynamics of Scymnus spp.: _
With regard to the population dynamics of ladybird beetles Scymnus

spp., two peaks were recorded in both cotton seasons (Table 3). In the first
cotton season the data revealed that the first peak occurred on June 11 (85
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beetles/100 cotton plants/7 days), while the second peak was observed on
July 23 (295 beetles/100 cotton plants/7 days). As for the second cotton-
season, the lady bird fluctuated recording 2 peaks on July 9™ and August 13
showing means values of 230 and 60 beetles/1 00 cotton plants, respectively.

The data also revealed that the average numbers of Scymnus spp.
were higher during 2093 cotton-season compared with the corresponding
value of 2004 cotton-seascn. In term of figures, the population of the
ladybird decreased from 1940 beetles during 2003 cotton-season to 69
beetles during 2004 cotton-season with percent of reduction of 55.21%.

The foregoing results agreed with the previous finding of Wang ef
al, (1995), El-Mezayyen, and Abou-Attia (1996) who mentioned that the
ladybirds were abundant predator of cotton insects and the population of the
predator had two peaks.

2.3. Population dynamics of Paederus alfierii (Koch.):

Data presented in Table (3) showed that the population dynamics of
Paederus alfierii appeared within the first halt of June in both seasons
recording 2 peaks in each cotton-season. During 2003 cotton season the first
peak occurred on July 9", representing 211 beetles/100 cotton plants
whereas the second peak was noticed on August 12 recording 95 beetles/1006
cotlon plans. As for 2004 cotton-season, the first peak reached its maximum
on July 16 with an average of 30 heetles/ 100 cotton plants whiie the second
peak occurred on August 6, representing 30 beetles/100 plants.

With regard to the population size of P alfierii during both
successive cotlon-seasens, one can noticed that the recorded population was
relatively in high number during 2003 cottonn season (1101 beetles/ 100
cotton pianis) then it dropped drastically to 145/beetles/100 cotion plants
during 2004 with 2 percent of reduction of 86.83%. However, such
reduction might be due to unfavorable conditions such as rarity of food
{hosts) and/or decrease in temperature and/or windy climate. However, we
shall take into consideration the interactions between the predators,
weathering and host-prey.

Concenning the number of peaks/season, the current resulis showed
2 peaks/season. On the other band, Nassef ef al, (1996b) and EI-Srand
{2005) reported that Peederus affierii bad 3 peaks/season whereas El-
Mezayyen and Abou-Attia (1996) reported that Paederus alfierii had only
one peak which associated with the highest peak of aphid and jassid in the
tirst season.
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2.4. Population dynamics of true spiders:

The population dynamics of the true spiders are studied under cotton
field conditions through two successive seasons; 2003 and 2004, and the
data are presented in Table (3) It is quite clear that the population of the true
spiders appeared almost on May 1% in both seasons. Concerning 2003 cotton
season, the population dynamics of the true spiders recorded two peaks; the
first on June 11 represented by 125 spiders/100 cotton plants, while the
second peak occurred on August 13 with a mean value of 185 spiders/100
plants. Regarding 2004 cotton-season, the fluctuation of the true spiders
confirm the presence of 3 peaks; the first on June 11 (75 spiders/100 plant),
while the second occurred on July 9™ (60 spiders/100 plant) whereas, the
third peak was noticed on August 27 (70 spiders/100 plants). The data
presented in 2003 season revealed that the average numbers of the true
spiders are much higher (1419 spiders) in 2003 season than that of 2004
season. The percent reduction in true spiders within the two seasons was
calculated to be 41.44%.

In general, the current results are in full agreement with the previous
findings of many investigators (Wang ef al, 1995; EI-Naggar ef al., 2000).

Il. The effects of prevailing predators and weathering factors on
population dynamics of sucking pests:

The effects of prevailing predators and weathering factors on the
seasona! abundance of sucking pests were studied under field conditions at
Kafr El-Shetkh province during two successive coiton-seasons; 2003 and
2004. In both seasons, the study was extended from mid-April to the end of
the season,

ILE. The effects of prevailing predators on the population dynamics of
sucking pests:

The correlations between the seasonal abundance of some predators (i.e.
Coccinelia SPP; Scymnus spp., Paederus alfierii and true spiders) and
certain sucking pests [thrips, aphids, jassids, whtefly (immature and adult
stages) and spider mites] are studied during two successive cotfon-seasons,
2003 and 2G04. The obtained results presented in Table (4), indicated that
thrips, in both seasons, showed insignificant negative cotrelation with all
tested predators (Table 4) while Ceccinelln spp. exhibiied highly positive
correlations with aphids and whitefly (adult and immature stages) with 1
values of (0.718, 0.822, 0.904) and (0.708, 0.761, 0.699) for 2003 and 2004-

cotton seasons, resnectively,



Table (3) Average number of each predator/100 cotion plants commenly found in cotton fields during 2003 and 2004 cotton-seaseus.

Average number of each predator/ 100 cotton plant at indicated dates of inspection

Predators ™ April May June July
23130714 [ 21 [ 28 | 4 (1] 18725127 9 [i6 [ 23] 3b
' Predators (2003)

Coccinella spp ! ‘ 1 1 - 5] 4 s[5 1 - R - 3
Scymnus spp i 1 851 75 100 [ 189 © 245 | 265 | 295 250
Paederus alfierii Pl - - -V Tss| 59 75 |85 1 2nl | 175 | 125 | 100
true spiders - U -qw ] 12 1207 18 | 28 J125) 121 11051 75 | 7S 60 | 50 | 75
Predators (2004)

Coccinella spp S } - - - - 5 ) - 10 - 10 -
Scymrnus spp B 4 40 [40] 35 110011301 7230 70 60 | 30
Paederus aifierii 10 - 10 - 5 20 30 20 20
true spiders 1 8 9 75 120 175] 20 115 |45 160 30 100 ] 40 ]

Table (3) Continued _
Average number of each predator/100 cotton plant at indicated Tota! sum % of each Predator with
Predators dates of inspection of each respect to the whole
Angust September predator predictions complex
6 [13[20] 27 3 ] w T 17
Predators (2083)
Coccinellaspp | 5 | 5 | 60 ] 40 130 80 175 RE30) 1040
Scymnus spp | 210 1 150 10 ] 10 19 0 35 1940 738.89
Paederus alfierli | 90 | 95 | 10 | 10 10 - - 1101 2227
true spiders 125 (18590 | 60 50 65 70 1419 28 44 ]
" Predators (2004)
Coccinella spp | 4G | 190[110] 160 175 190 125 1015 3549
" Scymnus spp 56 | 60 | - - - - - 869 30.38
Paederus alfierif | 30 | - - - - - - 145 5.07
true spiders 30 | 50 {40 70 56 40 47 831 29.06

012 Y ‘vuiD[DS  pRY
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The results also revealed that Paederus alfierii exhibited
insignificant negative correlations between ail tested sucking pests except
spider mites which showed highly positive correlations (r = 0.583, 0.609) in
2003 and 2004 seasons. As for the true spiders, the data exhibited
insignificant positive correlations with all tested sucking pests except thrips,
which showed insignificant negative correlations as mentioned before.

However, the literatures showed many contradictions, ie. El-
Mezayyen and Abou-Attia (1996) found that C undecimpunctata exhibited
significant positive correlation between aphid and jassid populations, while
the correlation was insignificantly positive with whitefly. Moreover.
Gamieh and El-Bassuony (2001} mentioned that the population of
predatory mites was negatively correlated with population densities of
moving stages of spider mite and whitefly nymphs, but it was positively
cerrelated with spider mite eggs and aphids. On the other hand, a negative
correlation was found between predatory insects and moving stages and
eggs of spider mite, whitefly adults and aphids, while a positive correlation
was recorded between predatory insects and whitefly nymphs and jassids.
Taha ef al., (2001) reported that nsignificant correlation ceefficient was
found between the population of certain sucking pests infesting cotton and
their natural enemies except that of spider mites; whereas correlation was
generally negative while it was positive for whitefly.

iLZ. Effect of prevailing weather factors (temperature and relative
humidity) oi pepulation dypamics of sucking pests:

The cffeci of prevailing weather factors on the seasonal abundance
of certain sucking pesis were studied under fieid conditions at Kafr El-
Sheikh Provipce during two successive seasons, 2003 and 2003, The
obtained results are given in Table (3).

Regarding the simple correlaiions coefficient between temperature
and sucking pesis dm‘mg 2063 cotton season {Table 53, the data showed thart
it was highly significant positive with whitefly {r = 6.553, 0.573), while
insignificant neganve with thrips (-0.177); jassids (-0 i06) and spider mites
(-(.157). Whereas, the relative humidity exhibited highly significant
positive correlation between & ;hjds {0.579) and jassids {0.603), while thrips
was highly significant negative (-0.604). but insignificantly positive with
whitefly {immature stages (0.334) and adult (0.4:5)].

Concerning 2004 cotfon season, temperature exhibited signiﬁcant
posiiive correlation with aphids {0.530) and immature stages of wriji °ﬂ‘,’
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(0.522), while insignificant positive with jassid; aduit whitefly and spider
mites with values of 6.379, 0.411 and 0.281, respectively. Whereas, relative
humidity was highly significant negative with thrips (-0.600), while
significantly positive with aphids (0.513) and whitefly/immature (0.582)
and adult (0.434). These contradictions between the results of the two
climatic factors in the two successive seasons attract our aftention lor the
presence of unknown masked effects of other climatic factors (i.e. wind
speed and direction, moon light, ultrasounds, shori waves pressure,
radiation...etc.) might be behind the final observed effects. However, such
contradiction are commonly observed by mauny investigators, Bishnoi et al.,
(199¢6) observed that significant relationship between build-up of jassids,
whitefly and the mean air temperature and relative humidity. On the other
hand, Gupta ef al, (1998) found that minimum temperature and evening
relative humidity were significantly correlated with the whitefly population
over time. Moreover, Abe-Shaeshae (2001) found that the population
density of predators C. carnea, P. affierii, C. Undecimpunciala, Scymnus
syriacus and Orius sp. and sucking insect pests (aphid and whitefly) were
positive significant correlation in 1999 and 2000 season.

I1.3, Combined effect of wcather factors (temperature and relative
humidity) and predators on the population of the tested pests:

Data presented in Table (6) revealed that the interactions effects of
temperature, R.H. and predators were significantly effective on sucking
pests populations during both successive seasons,

Concerning 2003 season, the joint effect between the two climatic
factors and predators on sucking pests induced the greatest effect against
immature stages of whitefly; aphids and jassids were 95.1, 91.4 and 83.1%,
respectively, thus the residual factors for these pests were 4.9, 8.6 and
16.9% respectively . Whitefly (adult) and spider mites came in the second
order with corresponding values of 79.4 and 72.4%, while the residual
factors were 20.6 and 27.6%. Thrips had the lowest joint effect (R* =
56.2%).

Regarding 2004 season: the joint cffect between weather factors,
predators and the tested pests had the same trend of results of 2003 season
which had the lowest value (R’= 44.7%). The descending order of joint
effects were, 76.3, 74.9, 72.7, 64.0, 52.4 and 44.7% for immature stage of
whitefly, adult whitefly, aphids, spider unites, thrips and jassids,
respectively, thus the residual factors for these pests were 23.7, 23.7, 27.3,
36.0, 47.6 and 55.0, respectively.



Table (4): Simple correlation between weekly population of sucking pests and their associated predator, during
2003 and 2004 cotton-season at kafr El-Sheikh

Simple correlation (r)
Predators 2003 cotton-season 2004 cotton-season
A B C D E F A B C D E F
Coccinella spp {-0.32170.718 | 0.177 10.8227[0.904" | -0.363 |-0.191{0.708  [-0.011{0.761" 0.699 | -0.125
Scymnus spp | -1.92 1 -0.303 | -.059 1-0.306]-0.22410.736 |1-0.3841 -0.299 1 0.125 | -0.313 |-0.268] 0.195
Paederus alfierii-0.119] -0.300 | -0.081 [-0.333|-0.305 [0.583 " |-0.2681 -0.169 |-0.014{ -0.296 | 0.005 [0.609
true spiders  {-0.165} 0.094 10.3883]0.176 {0. 146 0.086 {-0.342] 0.306 {0.285 | 0.336 {0.340{ 0.406

A =T tabaci, B= A gossypii, C = Empoasca spp, D = B. tabaci (mature stage), E = B. tabaci immature (stages),
Y = Tetranychus spp, and ** = highly significant

Table (5): Simple correlation between population of sucking pests on cotton and certain climatic factors during
2003 and 2004 seasons at kafr E}-Sheikh

i Climatic factors Simple correlation (r)
Season T. tabaci | A. gossypii | Empoasca spp | Ilmmature ; Mature stages [Tetranychus
(B. tabaci) | (B. tabaci) spp
2003 | Mean temp. “C | -0.177 0.142 -0.106 0.553** (.573** -0.157
Mean R.H.% {-.0604**[ (.579** (0.603** 0.334 0.415 0.063
2004 ) Mean temp. °C | -0.417 0.530* 0.379 0.522% 0.411 0.281
Mean R.H.% 1-0.600**! 0.513* 0.308 0.582* 0.434% 0.210

* = significant (P< 0.05) and ** = highly significant (P< 0.01)
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Table (6): Direct and joint effect of climatic factors {temp. and R.H.) and predators on the populations of sucking
pests during 2003 and 2004 cotton-season at kafr El-Sheikh

Simple correlation (r)

Variables 2003 cotton-season 2004 cotton-season

A B | C1|.D E F A Bl C I DIETILTF
Temp. (°C) 0.301 { -8.339 [2.063(15.391]6.76%*| -1.042 {19.7631122.97| 7.783 | 49.05 |-3.005]-3.686
R.H. (%) -17.05 } 35.57* 1-0.15% 0.333 |-2.553]-0.0105| -32.49 132,023 8.301 {-11.68] 11.09 | 2.384
Coccinella spp | -0.68 116.75*%10.16115.934*| 7.506 | -9.674 | 1.060 14.603 ;-0.69*} 1.459 | 0.479 |-0.299
Scymnus spp | 0.218 | -2.529 |8.367!-1.204| -1.29 | 1.321* | -9.526 [-5.0211 0.335 [-0.516/-0.69*{-0.337

Paederus alfierii| -06.975 | -1.014 1-0.292) 0.477 1 0.131 | -1.181 | 1.43 i-6.3481-2.741{-3.071 0.93 |2.92%
true spiders | 0.110 | 2,682 10.556]2.935 1.789 1 -0.215 |-1.191 |-2.052{-1.200{-8.53717.698 | 0.95*

Joint effect (R) | 0.362 | 0.914 [0.831]|0.794 | 0.951 | 0.724 | 0.524 [0.727 0.447 0.749 [ 0.763 | 0.641

Residual factors | 0.438% | 0.086 [0.169] 0.206 | 0.049 | 0.276 | 0.476 {0.273) 0.553 | 0.237 1 0.237 | 0.360

A =T tabaci , B = A. gossypii, C = Fmpoasca spp, D = B. tabarci (mature stage}, & = B. tabaci immature (stages),

F = Tetranychus spp, ¥ = significant and ** = highly significant
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Reviewing the previous results, it could figure out the foilowing points:

1. The simple correlation coefficient between the population dynamics
of sucking pests and their predators was insignificant.

2. High temperature encouraged the reproduction of whitefly, aphid
and Jassids and thus positive correlation were computed.

3. Relative humidity ncgatively affected on thrips and positively
affected on aphids, jassids and whitefly.

4. The joint effect between weather factors (temperature and relative
humidity) and predators had the greatest effect on whitefly and
aphids, but moderate effect on thrips and Jassids.
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