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ABSTRACT

Field study of the vertical distribution of the couon whitefly Bemisia tabaci (Genn.) immatures and
their larval and pupal parasitoids was carried out at Sakha Agricultural Research Station, Kafi El-
Sheikh Governorate, Egypt during 2000 and 2007 cotton seasons. The vesults revealed that the highest
numbers of B. tabaci eggs and larvae were found on the upper level of the cotton plant during August in
both seasons in the treated and untreated fields. The overall means of eggs and larvae on upper level
were 166, 67, 496.2, 65.0/160 i’ in 2000 and 121.8, 37, 683 and 168.8/160 in® in 200/ on untreared
and treated cotton plants, respectively. They represented 59.1, 23.8, 82 and 10.7% in 2000, and 72.3,
22.1, 79.4 and 19.6% in 2001 of the total immatures on upper level on unifreated and treated cotton
plants, respectively. For pupae, the highest numbers were found on middle and lower levels during
August and September. The overall means of pupae on middle and lower levels represented 671, 898,
382, 67.2% in 2000, and 73.4, 75.1, 57 and 71.6% in 2001 of the total immatures on unireated and
treated corton plants, respectively. Two parasitoid species, Eretmocerus mundus Merct, and Fncarsia
futea (Mas ) were recerded on larvae and pupae of the pest. Percents of parasitism werc fower in the
treated field compared with the untreated one and were higher on B. tabaci pupae than on larvae in both
Sfields, Highest rates of parasitism on larvae and pupae were recorded during August and Scptember on
the upper level of the untreated cotton plants, and on the middle level on treated ones. The vverall means
of parasitism on upper level on untreated plants were 16.4 and 23%, while they were 6,4 and 15.6% on
ireated one on middle in 2000 and 2001, respectively. The total parasitism percentages on unireated and

treated cotton were 5 and 13% in 2000, and 12.7 and 18.3%, in 2001 respectively.
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INTRODUCTION

The cotton whitefly, Bemisia rabaci
(Genn.) (Homoptera: Aleyrodidae) a polyphagous
insect, has become an increasingly serious pest of
cotton and other crops not only in Egypt but also in
many parts of the world,

In the last two decades, the control of B
tabaci was based exclusively on conventional
insecticides which in many cases did not result in
comprehensive control because of presence of the
adults and immatures on the underside of the leaves
and, the ability of B. tabaci to develop a rapid
resistance to most classes of existing insecticides
exacerbated the situation (Horowitz and Shaava
1994). In addition, continued use of insecticides
caused a negarive impact on natural enemies and the
environment (Butler er o/, 1989, Sundaramurty,
1992, Horowitz and Shaaya, 1994 and Mesbah,
1999).

This study aimed to shed light upon the
vertical distribution of B. tabaci immature stages
and their larval and pupal parasitoids on cotton
plants; sprayed with insecticide and unsprayed.

MATERIALS AND METHODS

This research was carried cut at Sakha
Agricultural Research Station at Kafr El-Sheikh
Governorate during two successive cotton seasons;
2000 and 2001. A cotton field of an area of twe
feddans was divided into two equal parts; the first
was kept insecticide-free and the second was
subjected to treatments of recommended
insecticides.

In 2000 season, katabron (Curacron &
Atabron), cyfluthrin (Baythroid). ¢sfenvalerate
(Sumi-alpha) and thiodicarb (Larvin) were spraved
on 28 June, 13 July, I August and 16 August,
respectively.
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In 2001 season, katabron, chlorpyrifos
(Dursban}, katabron and thiodicarb were sprayed on
22 July, 7 August. 14 August and 21 August,
respectively.

Vertical distribution of B. tabaci immature
stages:

Twenry random cotton plants were chosen
at a diagonal transact of each untreated and treated
experimental fields to count the population density
of B. tabaci immatures (eggs, larvac and pupae)
weekly. Samples were taken by picking three leaves
from each plant, representing three levels (upper,
middle and lower). The leaves were put inte plastic
bags and transferred to the laboratory for counting
existing immatures. By the aid of a binocular
stereomicroscope, numbers of the whitefly
immatures were counted for each level in an area of
2 in® per leat in the center of lower surface of the
leaf.

Vertical distribution of B. tabaci parasitoids:

Percentages of parasitism were estimated
weekly by confining infested leaves from each plant
level in Petri dishes (7.5 cm diameter) until the
emergence of parasitoids or whitelfy adults.
Parasitism was estimated according to the following
formula:

Parasitism (%) =
No. of emerged parasitoids

: . x 100
Total no. of B. tabaci larvae or pupae

Statistical analysis:

Obtained data were subjected to analysis
of wvariance (ANOVA), and the means were
compared using Duncan's Multiple Range test.

RESULTS AND DISCUSSION
Vertical distribution of B. tabaci immatures:

Total numbers of B. fabaci immatures/40
in® on cach cotion plant level during the two
seasons of the swudy were summarized in Tables |
and 2. Generally, B. tabaci immatures occurred on
untreated and treated cotton plants from July with
very few numbers, peaked during August and
decreased ihrough September and October.

B. tabaci eggs:

Data presented in Tables 1 and 2 show that
eggs of B tabaci started to show up in August in
2000 and in July in 2001. Total numbers of eggs

were always higher on the treated cotton than on the
untreated ones. Highest total numbers of eggs (1854
and 1131 eggs/160 in’) were counted on the upper
level of the treated cotton plants during August in
2000 and 2001, respectively. Such peaks
represented 73.1 and 85.7% of the total immature
stages of the pest in the two seasons. The respective
numbers of eges (in August) on untreated cotton
plants were 370 and 380/160 in® and representing
637 and 87.4% of the total immatures on upper
level during the two seasons, respectively. Highest
total numbers of eggs were found on the upper level
of the plants, while the lowest were recorded on the
lower level of the plants and no eggs were found
during October on all plant levels.

Percentages of the overall means of B.
tabaci eggs on the three levels of untreated cotton
plants (upper, middle and lower), reached 59.1, 4.3
and 0% n the first season, and 72.5, 12.4 and 2.9%
in the second season, respectively. Corresponding
values in the treated cotton were 82, 25.4 and 3.7%
in 2000 and 79.4, 13.7 and 8.6% in, 2001,

Statistical  analysis  revealed  highly
significant- differences in numbers of eggs among
the three levels in both untreated (F = 40.50** in
2000 and 14.32** in 2001) and treated (F =
101.91** in 2000 and 69.86** in 2001) cotton.

These results are in agreement with those
of Abdei-Baky. (2000} who stated that the majority
of B. argentifolii eggs were found on the newly
formed leaves of cotton followed by upper-middle
and middle leaves.

B. tubacilarvae:

Data presented in Tables 1 and 2 show
that: total numbers of larvae were higher on the
treated cotton plants than those on the untreated
ones, except on the upper level during August 2000,
Highest total numbers of B. tfabaci larvae were
counted in August 2000 (186/160 in®) in untreated
cotton and August 2001 (606/160 in®) in treated
cotton, Lowest total numbers of larvae were found
during October on the three levels of both treated
and untreated plants.

Percentages of the overall means of larvae
on the three levels of untreated cotton plants (upper,
middle and lower), were 23.8, 28.8 and 10.7% of
total immatures, in 2000 and 22.1, 14.2 and 22% in
2001, The respective values in the treated cotton
were 10.7, 35.4 and 29.1% in 2000 and 19.6, 29.3
and 19.8% in 2001, '
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It was noticed that the middle level
harboured the highest numbers of B. tabaci Irvae
compared to the other two levels.

Statistical analysis of data of untreated
cotton revealed highlysignificant differences (F =
26.87*%) between lower level and each of the upper
and middle ones in 2000, and between upper level
and each of middle and lower ones (F = 32.47%%),
in 2001. No significant difference was detected
between upper and middle level in 2000 or between
middle and lower in 2001. In case of treated cotton
there were highly significant diffefences (F =
28.85**) among the three levels in 2000 andn high
significant difference (F=238.37) between the upper
and middle or lower levels in 2001,

B. tabaci pupae:

Data presented in Tables 1 and 2 show that
pupae of B. rabaci were not found during July in the
two seasons on the upper level of cotton plants,
while they were recorded on the other levels.
Number of pupae reached a peak of 178/160 in” in
August 2000 (in untreated cotton) and a peak of
191/160 in® in September 2001 (in treated cotton).

Statistical analysis of data on untreated
cotton indicated that highly significant differences
between pupal numbers on three levels (F =
36.51**) in 2000, whilte in 2001, these differences
were high only between upper and middle levels (F
= 10.64**). In case -of treated cotton plants, the
differences were insignificant among the three
levels (F = 5.01™) in 2000, while they were highly
significant between upper and middle levels (F =
26.29*%) in 2001.

The percentages of overall mean numbers
of B. tabaci pupae on the three plant levels; upper,
middle and lower, on untreated cotton represented
17.1, 67.1 and 89.8% of total immatures in season
2000 and 5.4., 73.4 and 75.1% in season 2001. The
respective values in the treated plants were 7.3, 39.2
and 67.2% in season 2000 and 1, 57 and 71.6% in
season 2001.

Obtained results disagree with those of
Ohnesorge ef al. (1980) who stated that the final-
instar larvae of B. tabaci were fouul to occur only
on the oldest cotton leaves and agre= with those of
Abdel-Baky (2000) who found that 1w percentage
of B. argentifolii nymphs distributed on cotton
plants were 35.33, 28.54, 2693 and *20% on
lower, middle-lower, middle and top, respeiively,

Although the obtained results show that the
total immature stages of B, tabaci on treated cotton
plants are higher than those on untreated ones,
statistical analysis revealed that the differences were
insignificant. Despite the reduction in infestation on
untreated cotton plants during September and
October, the infestation continued high on treated
ones, This may be due to the high numbers of eggs
laid after completing insecticide applications
againstthe cotion bollworms. In this regard, Butler
af al. {1986) recorded that the insecticides in cotton
induced higher population of B. tabaci, while there
were marked reduction of B. tabaci in the absence
of insecticide applications.

Sundaramurthy (1992) stated that the
prime causes for the upsurge of whitefly in cotten
system were the elimination of natural enemies as a
result of insecticide applications and increasing
fecundify due to availability of life-supporting
chemicals in host plants followed by frequent
application of insecticides.

Gerling and Mayer (1995} and El-Adl es
al. (1998) reported that B. tgbaci population
increased after heavy application of insecticides,
which are used to control cotton leafworm and
bollworms.

Vertical  distribution of  Bemisie tabaci
parasitoids:

Two hymenopterous parasitoids,
Eretmocerus mundus Merc. and FEncarsia lutea
(Mas.) were the two parasitoid species emerged
from B. tabaci larvae and pupae during the two
seasons of the study; 2000 and 2001. Hafez er a/
(1979), El-Adl er al (1998) and Meshah (1999}
recorded the same two parasitoids species as the
most important parasitoids of B. rabaci larvae and
pupae, in Egypt.

Percentages of parasitism on B. rabaci
larvae and pupae on each of the cotton plant levels
during the two seasons of the study are summarized
in tables 3 and 4. No parasitism was recorded
during July on both the treated and untreated cotton
plants. Percentages of parasitisin on 5. rabaci pupae
were usually higher than those found on larvae on
both treated and untreated cotton plants.

On untreated cotton plants:

As shown in Tables 3 and 4 the
percentages of parasitism ranged 2.1-60% on larvae
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Table (1): Vertical distribution of Bemisia rabaci (Genn.) immature stages on unsprayed and sprayed cotton plants at Kafr El-
Sheikh region during 2000 season.

Month; Urireated and Total monthly no_ /160 in” (indicated by plant levels).
rented plants Upper Middle Lower
Epgs Lurvac_[ Pupac | Total! Fggs | Larvae | Pupae | Total | Eggs | Larvae | Pupae Total
1
Unircated. {No.| 0 0 i 1 23 0 3 7 10
my |l %o 6 ! 100 | 10 100 1 0 | 300 | 700 100
Treaed  |No.| 0 iy 0 ¢ 1 1 1 11 13
L %] 0 0 0 0 oo [ 77 ] 77 | 846 100
Unreated. |No.| 370 | 186 25 581 1 29 | 0 0 27 27
August_ % | 637 | 32.0 | 43 | 100 100 1 0 0 100 100
Trwed [Noo| 1131 147 42 11320 174 ~ 3 5 74 82
% {857 { 1i.1 | 32 | 100 L 106 ] 37 61 | 902 100
Unreated. [No.| 284 | 42 | 120 § 446 | 88 | 0 0 1 1
Sept. | %637 94 ! 269 | 100 | wo ! o | o 100 100
Treaied No.| 820 108 122 41050 b ags 14 120 191 325
o Y | 78.1 10.3 | L1.6 | 109 100 [ 43 1 369 588 100
Uoocated INo| 10 | 40 46 | 96 | o | o 0 0 0
Oct. % | 104 | 417 47.9 | 100 0 0 0 0 9
Treated  [No.| 34 5 12 51 168 0 i8 56 74
% | 66.7 .3 23.5 | 100 190 ¢ | 2403 | 757 100
Untreated. {No.| 166.0 [ 67.0 | 48.0 | 28} | 405 | 293 | (8.8 1026 0 1.0 8.8 9.8
[Overall % | 59.1 | 23.8 17.1 | 100 43 28 8 67.1 100 0 10.2 9.8 100
mean {Treated |No.|496.2| 650 | 44.0 |605.2( 538 | 750 | 830 (211.8! 45 ; 360 | 83.0 123.5
% | 82.0 | 10.7 7.3 100 | 254 35.4 392 | 100 [ 3.7 | 29.1 67.2 100

‘Table {2): Vertical distrikution of Bemrisia tabaci (Genn.) immatwre stages on unspraved and sprayed cotton plants at Kafr E1-Sheikh region during
2001 season,

unth IW Usntreated and Totl monthly no. /160 in” (indicated by plant levels),
treated planis {pper Middic Lower
: Fges | Larvac | Pupae | Tuwl | Egas | Lacae T Pupac | Tolal | Fgas | Larvee | Pepae | Total
[Catreated.] No. 3 10 0 15 2 3l 2 4 14 20
July % 23.1 76.9 o 100 6.5 100 0.0 [ 200 | 700 100
[frewed | No | 20 § 0 % 1 ] 53 a 7 T3 77
; % 714 8.6 0 0o | 226 | 32 | an 100 148 | 589 | 593 100
’!,,’mmated. No, 380 94 1t 425 | 1s ( 31 72 1 ot 0 10 33 43
August % 78.4 19.4 2.2 wo | 176 35 | 791 100 0 233 1 6.7 100
[mared Ne. | 1854 i 606 3 2468 ( 18 34 68 140 0 1 17 18
; % 75.1 24.6 0.3 00 | 129 j i 48, 100 0 5.6 94.4 100
intreated.; No. 105 41 14 160 ¢ 20 29 0 1 5 6
Sept. | % 65.6 t 23.6 8.8 109 ( 0 69.0 100 0 167 | 833 100
I roated No. 858 57 23 938 | & : 52 62 0 i 6 7
| % 91.5 [ 61 | 24 100 ‘ 88 58 | %3 | 100 6 [ 143 | 857 196 |
Lonucetd) Na | G 5 13T e P 2 A A 0 0 o
oct % 0 t 138 81.2 | 100 ( 0 i o | 0o ‘ 100 o 0 0 0
Freaed ] WNo. ) 2 3 T 40 ) R R 0 0 1 1
! % 0 57.1 429 | 100 0 g | 106 1 160 0 o 00 | 100
Lreated.] Noo | 1218 | 370 9.2 163 48 55 | 283 | 386 0.5 38 13.0 | 173
Overall | % 1 TS5 22.1 7.6 e 124 | 142 | 734 100 2.9 | 220 | 751 108
mean  (Freated No. | 6830 | 1688 85 | 8603 | 883 188 | 365 | 641 1.0 23 8.3 116 |
4 19.4 19.6 1.0 100 13.7 293 1 5.0 100 86 198 | 716 160
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Table (3): Percentages of parasitism on Semisia tabaect (Genn} arvae and pupae o unsprayed and sprayed cotton plants at Kaft El-Steikh region during

2000,
Untreated cotton | Treated cotton —
Month | Level | Larval parasitism % Pupal parasitism % Larval parasitism % Pupal parasitiem %
Lr, En, Total Er In IT Tota! Ayscrave* of Er. En Tozal Er. Euro’.l‘ DOAverage™ of
mundus| lutea mundus| Iutea larvae & pupae |mundus| futea nrundus) futea { larvae & pupac
July [Upper | 0 0 0 0 j 0 0 o 0 o T o 0 o ! o | 0
Middle 0 [ 4] o i 0 U] 1] 1} G 0 0 4] (i 0
bower ¢ 0 0 9 s 1 o 0 9 0 o | o 0 0 i ¢
August [Upper | 5.5 55 | e | 22 \ 0 2 162 24 0 24 0 3.6 30 2.9
Middiet 2.3 0 23 2 13 3.5 33 & 0 0 3 2 s 6.8
Lower 0 O 0 ool 1.6 1.2 4} 4] 0 1] 0 0 4 ""f
Sept. |Upper | 2.8 5.6 84 | 307 ¢ 7 178 255 0 23 2% ar i | 3s
Middle 0 0 0 448 b4t 18.0 8.6 4.0 {1 5.1 8.0 ¢ i R 6.2
Lower ¥ [ 0| a7 1.0 3.7 57 4,7 1.0 : 7 5.3 35 I § & 67
Oct. [Upper | 400 | 200 | 600 ¢ 500 [ S0.0 58.3 0 0 | o 10.0 0 i e 0.0
Middie| © o 0 U 1 0 0 6 | 0 7.7 0 7T 7.7
Lower | @ 0 0 v | 0 n 0 0 G 0 & [ g o
Qverall Upper | 6.1 6.1 122 | 300 R 16.4 0 1.7 2.6 16 0.8 J 47 6
means  [Middie{ 2.! 0 21 1 25 PEOD 60 KN 3.5 1.0 4.5 .41} 06 ; B 64
Lower | 0 0 0 1w KR 17 49 0.8 59 2.0 20 | 4: 44
* Overall mean was calculated an the basis of 1014l numiness of furvae or pupac and parasiloids throughout the experimental period.
Tabie {4): Percentages of parasitism on Bemisia tahaci {Ger} larvae and pupae on unsprayed and sprayed cotfon plants at Kafr ©1-Sheikh region
during 2001, _
Untreared cotton Treated cotton ) 1
Month Level Larval parasitism % Pupal parasitism %6 Larval parasitism %% Pupal parasism %6
Er. En. | Total | &r L. Total [Average® e En. Total Er. En Toal JAverage®
mundus| lutea lmundus futea of larvae |mundis; lulea mundus| lurea of larvae
& pupae | & pupae
July ftUpper 0 ¢ 0,0 0 0 0 0 6 0 0 0 I 0
Middle 0 0 0 i ] [V 0 0 0 0 0 0 [l 0
ower 0 ¢ 0 ¢ 0 0 0 0 4 0 0 0 i 0
August Upper 40 11407 180 | 875 125 100 293 6.0 183 6.8 6.9 13.1 (s RY 14.0
Middle 3.9 0 39 20.5 ] 205 14.3 13.6 1.7 5.3 16.8 0 A 16.3
Lower 0.0 1100 100 12.2 0 12.2 _( 2.0 ) 0 g 7.0 2.3 G193
Sept. [Upper (L3 18 T30 ] 367 | 200 [ 567 | 220 | 53 [ 23 | 76 | 65 | 32 6y 30
viddie 0 G 0 4.0 16.0 § 200 17.2 154 38 192 | 132 i3 13.2 14.4
[Lower 0 0 0 0 T 1.1 [1.1 LO 0 0 33 0 33 33
Oct,  |Upper 0 0 0 0 53 53 53 0 0 [} 33 N ' ‘ 33
Middie 0 0 0 0 0 0 0 0 0 0 0 ¢ . oo
ILower 0 0 0 4] U 5 ] ] 0 0 0 0] i | 0
Overall {Upper 9.1 55 14.6 333 14.1 474 230 5.7 1.5 12 6.5 1 170 r 1.7
mean iddle 33 0 33 14.3 5.8 203 15.2 ’ 14.1 24 16.5 152 0.0 152 1 186
ower 10 & 10 8.5 0| 85 | 88 { O 0 0 5.5 1.4 v | 127
* Overatl mean was calculated on the basis of total numbers of larvae or pupae and parasitoids throughout the experinui! period.
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and 1.6-50% on pupae in season 2000, while they
ranged 3.3-13.1 on larvae and 5.3-100% on pupae
in season 2001. Highest parasitism rates; 60% on
larvae and 50% on pupae were found late during
October in season 2000 (on the upper level, of
piants). In season 2003, highest rates; 18 and 100%
on larvae and pupae, respectively, were recorded
during August (also on the upper level).

The overall means of the percentages of
parasitism by the two parasitoid species on upper,
middle and lower levels of the plants were 12.2, 2.1
and 0 on larvae and 34.4, 6 and 1.6% on pupae in
season 2000, The respective rates in 2001 were
14.6, 3.3 and [0% on larvae and 47.4, 20.3 and
8.5% on pupac.

On treated cotton plants:

Percentages of parasitism ranged 2.4-5.7%
on larvae and 3.6-10% on pupae in season 2000,
while they ranged 6.8-19.2% on larvae and 3,3-20%
on pupae in season 2001. Highest parasitism (5.7%
on larvae and 10% on pupae) were recorded during
September and October 2000, respectively on the
treated cotton planzs, In season 2001, highest rates
(19.2% on larvae and 20% on pupae) were found
during September and August, respectively.

The overall means on treated cotton plants
in season 2000 on upper, middle and lower levels
were 2.6, 4.5 and 3.7% on larvae and 4.5, 8.6 and
4% on pupae, respectively. The respective values in
2001 were 7.2, 16.3 and O on larvae and 17.6, 15,2
and 6.9% on pupae.

Statistical analysis showed that significant
differences between rates of parasitism on untreated
and treated cotton, and no significant differences on
different levels of plants in both untreated and
treated cotton plants during the two seasons,

Data in Tables 3 and 4 obviously showed
that the highest rates of parasitism on untreated
cotton were recorded on the upper level, while the
lowest were always on the lower level in the two
seasons. In contrast on treated cotton plants the
highest rates cof parasitism were recorded mostly on
the lower and middle levels, while the lowest rates
was recorded mostly on upper level. This may be
due to the extending infestation on treated cotton
plants through September and October and
increasing larvae and pupae numbers, especially on
middle and lower level, when ne insecticides were
applied fram the third week of August or as direct
effect of insecticide applications on the parasitoids
on upper level or by the two reasons together.

Mesbah et al..

In this regard, Heather et o/ (1994) found
that the fourth larval instar of B. tabaci on the top
surface was more often parasitized than the four
instars on the bottom surface of cotton plants.

The total parasitism on untreated cotton
was 13 and 18.3% in 2000 and 2001, receptively,
while on treated one was 3 and 12.7% in 2000 and
2001, respectively. It was also noticed that average
percentage of prasitism was less on the treated
cotton plants compared with untreated ones. This
fact is expected because of the harm effect of
insecticides on the natural enemies of B. tabaci

Data in Tables (3 and 4) also shown that
the parasiteid species Er. mundus was superior to £
{utea in both the treated and untreated cotton plants.

Such results are in agreement with those of
Hafez et al (1979) who stated that Eretmocerus
mundus Mercet was one of the factor reducing
population densities of B. tabaci, in Egypt.
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