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Abstract

This work was carried out at Mallawi Agricultural Research
Station Farm, El-Minia Governorate on cotton plants
during 2003 and 2004 cotton seasons . The present work
aimed to shed light on the natural enemies associated with
Bemisiz tabaci { Genn.) and Aphis gossypii  (Glover }
infesting cotton fields and its role of suppression of these
insects .

The obtained data showed that :

1-Two hymenopterous species £ncarsia lufea (Masi) and
Fretmocerus mundus Mercet (family:  Aphelinidae) were
identified as parasitoids of Bernisia tabaci The population of
En Luta Masi. was higher than Eret. mundus Mercet
during the two seasons . Parasitoids on A .gossypii were nil
during the present investigation.

2-The predators species during this survey were predacious
mite Amblyseius swirskii , true spiders and predacious
insects  (Coccrenfla  undecimpunctata ,  Cocclenlla
Septempunctata Cydonia  vicina Coccientla
tridecimpunctata , Scymnus syriacus , SCyminus interriptus ,
Chrysopela carnea , Orius albidipennis , Orius leavigatus ,
Camplyomma nicolas put., Peaderuis alfierii and Syrphus
coroflae ).

INTRODUCTION

Recently Bemisia spp. consider a major worldwide pest of cotton, vegetable

and ornamental Plants Byrne and Bellows,1991.Bemisia spp. are attacked by three

parasitoids genera of Hymenoptera { Gerling 1990 ) and by many predators

representing eight arthropod orders ( Nordlund and Legaspi, 1995 } .

Seasonal fluctuation of both 8. fabaci and A. gossypii was studied during the

two seasons. In Middle East , Africa and India pesticide usage reducing the role of

parasitoids to control Bemisia spp . The percentage of parasitism rarely exceed 70 to
80% { Hafez et a/., 1978 ; Abdel . Rahman , 1986 and reached 73.10 to 100% ( El -

Adl et af., 1998 ) .
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The present work was carried out to investigate on the natural enemies
associated with whiteflies & aphids infesting cotton fields and its role of suppression of

these sucking insects .

MATERIALS AND METHODS

Population dynamics of B. tabaci and A. gossypii and their natural enemies:
This work was conducted in experimental farm research station at Mallawi, El-

Minia Governorate . Two feddans were chosen and planted with cotton variety Giza 83

on April 107,

1-The role of parasitoids on Bermisia tabaci { Genn .)

Ten plants were chosen randomly , three leaves from three levels( Middle-Upper-

Lower) .Each group from leaves put in paper bags and directly taken to the laboratory

, where carefully examined by the aid of stereomicroscope. Third and fourth instars

were inspected to determine parasitism of each species .

Parasitism % by each parasitoid species and total percentage of parasitism
were estimated by calculating the proposition of the parasitizes third and fourth instars
from the sum total of the third and fourth instars . Also parasitized nymphs were put
on wetted filter paper in petri dishes till the emergence of parasitoid / adults , which

were counted and identified

2-Population fluctuation of Aphis gossypii and its parasitoids :-

Twenty plants were selected randomly , three leaves were taken from each
plant at three levels (Higher, Middle and lower ) of cotton plants, number of winged
and wingless aphids were counted and recorded directly in the field . Then, the leaves
were put in a paper bags and directly taken to the laboratory . Mummies aphid were
kept in glass jars till the possible emergence of parasitoid species . Percentage of
parasitism were calculated .
3-Seasonal abundance of predators associated with B. fabaci and A.
gossypiiin cotton fields :-

One feddan divided into five plots each plot was 4.5 Kerates approximately one
meter. The number of each predators were collected by aspirator and taken to the

laboratory for identification .
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RESULTS AND DISCUSSION

1-Parasitoids in cotton fields:
1.1-Parasites of Bemisia tabaci( Genn. )

Two hymenopterous species £ncarsia lutea ( Masi) and Erefrnocerus munds
Merect (Fam: Aphelinidae) were identified as parasitoids of B. fabaci at El-Minia
Governorate.

In the 1% season 2003,data in Table (1) showed that the population of third
and fourth instars of Bemisia spp. reached a maximum 13.50 individuals /leaf on 20"
of July  in untreated cotton field . While, in the 2™ season 2004 data in Table (2)
recorded 22.50 individuals /leaf on 31* of August in cotton fields .

On the other hand, parasitism reached to 96.90% on 17" of August in the 1%

season , while reached its maximum 81% on September 28" in cotton field in the 2"
season .
1.2-Population of B. tabaci and its parasitoids .

In 2003 and 2004 seasons, data in Table (1) cleared that the percentage of
parasitism by Er7 . fufea was higher than £r . mundus . As well as the percentage of
parasitism represented by 59.5% on Sept . 21%* & 56.4% on September 28" and
45.40% on August 17" & 32.50% on August 31% in cotton field at the two seasons
respectively . Parasitism % was 67.5, 48.3, 39.2 and 37.4 on October 5" , Sep. 28"
,August 24™ and Sep. 21% , respectively .
1.3-Parasites of A. gossypii :-

No parasitoids was recorded from aphids during the two seasons of this
investigation
2-Predators :-
2.1-The role of predacious mite Amblyseius swirskii (Athias — Henriot) in
suppressing the population of B. tabaci,

Data in Table (384) showed that the population dynamics of 8. fabaci and the
predacious mite A. swirskii (Athias — Henriot) in cotton fields at Minia Governorate .
Data revealed that the mite began to appear in the early of July during two seasons
with a very few number (0.30 mite / leaf) . Population oscillated until late of May then
increased gradually and reached tc its maximum (28.4 and 16.30 mite / leaf) on

August 10™ in cotton fields during two seasons , respectively . Increasing the number
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of predacious mite, reduced the population of whitefly from the second week of July to
the third week of August in cotton fields .

2.2-The role of insect predators associated with B. fabaci and A. gossypii in
cotton fields :-

Data in tables (5) and {6) showed that the predators associated with whitefly
and aphid on untreated cotton plants during two seasons . Generally total number of
all predators species was higher in untreated than treated cotton plants during two
$easons .

2.2.1- arder : Coleoptera .
2.2.1.1-Fam. : Coccinellideae

The predator species recorded during two seasons were Coccinella
undecnpunctata L., C. Septempunctat L. and Cydomnia vicina Muly ). Coccinellid
larvae and adults have been observed praying upon whitefly nymphs .

In 2003 cotton seasons, the highest number of coccinellid were (17.60
individuals / five plants) occurred on June 29" on cotton plants, when the population
of whitefly and aphids reached a maximum (8.5 third and fourth instar / leaf ) and
(43.15 individuals / leaf ) on July 27% and on June 29", respectively.

In 2004 cotton season , data in table (6) recorded that the highest number of
coccinellid ( 22.80 individuals / 5 plants ) on July 6" in cotton plants , when the
population of whitefly and aphid reached a maximum ( 19.20 individuals / leaf ) and
( 35.20 individuals / leaf ) on August 24" and July 7%, respectively.
2.2.1.2- Scymnus syriacus ( Marseul ) and S.interruptus Goeze

In the first season, in cotton field , data in table (5 ) showed that Scymnus spp.
was recorded allover the season and the highest number { 20.40 individuals/5plants)
on July 27", when the number of aphids was ( 10.00 individuals / leaf ) and whitefly (
8.5 third and fourth instar / leaf ) at the aforementioned date. Gerling ( 1986)
reported that S, syriacus was associated with 8. fabaci.

In the second season , data in table (6 } recorded the highest number ( 22.30
individuals / 5plants ) on August 10", when the number of aphids and whitefly were
(12.80 and 7.00 individuals / leaf ) at the same date in cotton plants.
2.2.1.3- Fam : Staphilinidae

In the first season 2003,the rove beetle paederuis affieriikoch ,data in table
5 ) in cotton fields recorded the highest number ( 15.90 individuals /5 plants) in July
27" coincides the highest number of aphids was (43./5 aphids / leaf ) on June 29,
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In the second season 2004, data table (6 ) showed that the highest number of ~.
alfierii in cotton plants was { 23-80 individuals /5 plants ) in Aug . 3. , when the
highest number of aphids was { 35.20 individuals /leaf ) in July 6" and whitefly was
(19.20 individuals /leaf ) in August 24"

2.2.2-0Order : Neuroptera

Fam : Chrysopidae oirysoperia carnea (stephens)

In This investigate in treated cotton field C. carmea appeared with a few
scattered number from the first inspection until the end of June . After that the
population increased gradually .Data in table (5) recorded that the highest number
(42.6 individuals /5 plants ) in early of July . Increasing aphids and whitefly at the end
of June and the beginning of July reached a highest number of aphids and whitefly
were ( 43.15 & 7.90 individuals / leaf ) and whitefly was in June 29" respectively .

In the 2" season 2004, data in table (6 ) in cotton fields showed that the
highest number of ¢ carnea ( 37.6 individuals /5 plants ) in August 3™ | while the
highest number of aphid and whitefly were ( 35.20 19.20 individuals / leaf ) in July 6™
and in August 24™, respectively,

2.2.3- Order : Hempitera

2.2.3.1-Fam.: Anthocoridae (Orius albidipennis (Reuter) and O. /aevigatus
(fieber)

Data in table (5) during the 2" season , in untreated cotton field , this predator
appeared three peaks represented by (18.70 , 27.60 and 27.40 individually / 5 plants)
in June 1%, July 6™ and September 7 , respectively . When the highest number of
aphid and whitefly were (43.15 & 8.50 individuals /leaf ) in June 29" and July 27" ,
respectively.

In the 2™ season , in cotton fields , data in table ( 6 ) cleared that 3 peaks of
this predator 19.00, 26.60 and 25.40 individuals / 5 plants on July 6", August 3 and
September 9™ _respectively , while the highest number of aphid and whitefly were (
35.20 and19.2 individuals / leaf ) in July 6™ and August 24"
2.2.3.2- Family : Miridae : Campylomma nicolas put

This predator was noticed feed on egg , first and second nymphs of B tabaciin
1% season , Data in table (5) showed that two peaks 22.20 and 23.40 individuals /5
plants on July 27" and August 31%, respectively . While the highest number of Aphid
and whitefly were (43.15 and 8.50 individuals / leaf) on June 29" _and July 27",

respectively .
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In the 2" season , data in table (6) showed that the highest number was ( 13.60
individuals /5 plants ) in August 17", when the highest number of aphid and whitefly
were ( 35.20 and 19.20 individuals/ leaf } on July 6™ and in August 24" in cotton
fields, respectively . On the other hand , data in table ( 6) showed that the highest
number of C nicolas was ( 13.60 individuals / 5 plants ) in August 17" , when the
highest number of Aphid and whitefly were ( 35.2 and 19.20 intervals / leaf ) on July
6" and August 24" , respectively .

2.2.4-.order : Diptera

Family : Syrphidae : Hover flies. Syrphus corollae fabricius

Cotton season 2003 , data in table {5 ) showed that 5. coroflae began to appear
in late June when the population of aphids and whitefly began to increased , in cotton
field , the highest number of C. Aicolas was recorded 17.60 intervals /5 plants on July
27% coincides the highest number of aphid and white were (43.15 and 8.5 )in June
29" and July 27", respectively .

In the 2" season , data in table (6) in untreated cotton field recorded that the
highest number of 5. coroflae 18.40 individuals /5 plants in August 10" , when the
highest number of aphid and whitefly (35.2 and 19.20 individuals / leaf } on July 6
and August 24", respectively .
2.2.5-Order : Araneae , spiders
Families : Theridiidae ( steatoda spp) ; Thomisidae ( Thomisus citrineflus ) ;
Corinnidae ( Castianeira antinori); Lycosidae (Paradosa spp);Linyhidae ( Erigone Spp)
. Gnaphosidae ( zelotes spp) ; clubiondae ( Chircanthum spp) and salticidae ( Neathe
oculata ) .

In the 1% season , data in table (5) showed that the mean number of true
spider in  cotton field , was recorded allover the season and the highest number
19.60 individuals /5 plants on August 17™ . While the highest number of aphid and
whitefly were (43.15 and 8.50 individuals / leaf ) on June 29™ and July 27 .,
respectively . Richert and Bishop (1990) ; Breene ef a/ {1993 , 1994 )and Provencher
and Richert (1994) they reported that the spiders are known to cause considerable
mortality to Bemisia spp . adults .

In 2004 cotton season, data in tabie (6) showed that the cotton field
recorded the highest number of true spider 23.80 individuals/ 5 plants on August 3™ .
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Table ( 1 ) Population fluctuation of 8. tabac/ and its parasitoids in  untreated cotton

fields at £l Minia Govemorate, season 2003 .

Untreated Untreated
et L e ropecton] TPEG | % parasta
J p;ap?i‘f Ls?ea :HuEr;Jus Totai p;ap?i/ LEu?éa Muirélus Totai :
140503] 19 | 25 [ 175 |425| 27 | 121 | 493 | 327 | 82
18 | 25 | 283218 501] 38 | 95 | 534 | 354 | 888
25 | 28 | 30 | 166 (466, 10 | 74 | 548 | 384 ] 932
w6 [ 37 [ 333184 [517] 17 | 69 | 515 | 454 | 969
B 49 | 386|113 499 24 | 58 | 52 | 268 | 788
15 | 79 | 405 (343 748, 31 | 47 | 482 | 421 |903 !
22 | 85 [448 351 (799! 78 | 38 | 463 | 319 782 |
29 | 114 | 459 | 285 [744| 14 | 73 | 552 | 339 891 |
. B/7 87 | 435|247 ;682 21 65 | 594 | 293 887
13 | 61 | 475|333 808, 28 | 42 | 349 | 261 | 61 |
20 [ 135 | S0 1298 [798] 50 | 36 | 365 | 248 | 613
*Mean number fieaf

Table ( 2 ) Population fluctuation of 5. fabaci and its parasitoids in  untreated cotton

fields at El Minia Governorate, season 2004

| Untreated Untreated

| Date of | Third % parasitism Date of | Third % parasitism

inspection| instar | En. | Er. | Total (inspection| instar | En. | Er. | Total

: pupae /| Lutea {Mundus pupae /| Lutea | Mundus

L I leaf * | feaf *

[11/05/04 . 09 | 186 & 21.7 | 403 27 ] 162 | 21.9| 264 | 483
18 16 [ 2257159 | 384 | 3/8 | 183 | 245 21.7 | 463

1 19 | 168 | 245 | 413 10 145 | 253 | 243 | 496

T 16 38 | 194 | 151 | 345 17 96 | 162 | 186 | 348

i 8 | 43 l175| 26 | 435 24 123 { 145 | 164 | 309
15 46 [153 ] 192 | 345 3 225 | 367 | 325 |69.2
22 45 (164 274 1 438 | 7/9 | 192 | 298| 258 [556
29 56 | 19.7 | 189 | 386 14 185 | 234 | 222 456
6/7 62 226 205 | 431 21 213 [ 4537 231 | 684

13 84 | 243 | 21.3 | 456 | 28 17.7 | 564 | 246 | 81

20 73 1187] 225 [ 412 | 5/0 {153 [192] 173 [ 365

*Mean number fleaf
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Table { 3 ) Population dynamics of B. tabaci, A. gossypdi and the predator mite A,
Swirskiiin untreated cotton fields at Bl -Minia Governorate, season 2003 .

Untreatéd

T: : Untreated

Daeof | Tirg | — | pateof g | T T
InSpection | instar 1 Aphids / | Mites / | ISPECHON | ingrar | Aphids / | Mites /
| | pupae/ | leaf | leaf* | | pupae/ | leaf* | leaf*

. leaf * | I ] leaf* | -

Tyos/m3 | 04 | 025 . 03 | 27 | 74 | 10 . 85

| 18 06 | 035 : 05 ¥8 | 76 | 125 i
LB b 17 09 4 10 | B85 | 145 | 284
¥ | 12 | 19 ' 21 | 17 94 | 167 | 217
8 | 14 28 27 | 24 116 | 156 = 245

15 28 | 53 | s1 | 3 | 82 | 17 | 239

22 32 | 36 | 58 Z 74 | 431 | 183
29 37 | 49 | s2 14 | 63 . 30 158

Tem a1 | 71 | 69 20 | 55 205 132

13 | 53 | 93 | 75 28 | 48 . 186 | 95

[ 20 | 79 | 96 | 78 | 510 34 114 | 73

*mean number / leaf

Tabie ( 4 ) Population dynamics of 8. tabaci, A gossypii and the predator mite A
Swirskifin untreated cotton fields, at El- Minia Governorate, season 2004 .

: Untreated 7 Untreated i
; Third | Aptids / | Mites / | " Third | Aphids / © Mites [
| Date of instar | leaf* leaf * | Dateof . instar leaf* | leaf *
i inspection | pupae/ linspection | pupae /
leaf * - | leaf * ; :
111/05/2004 | 09 06 14 7 7 149 | 123
.18 16 17 16 | 38 | 75 | 127 142
| 2 19 16 17 10 - 76 108 | 163
16 ] 38 | 18 | 23 1 17 85 | 94 | 104
T8 42 43 2577724 | 9% | 153 | 85
15 43 a5 | 39 T 3t 79 197 | 92
L2 a5 | SB | 43 | 78 | 192 © 24 | 78 |
29 a6 | 63 | a5 @ 14 153 | 273 | 56 |
6/7 43| 8 | 48 2 107 | 234 | a7 |
13 8.2 94 | 137 | 8 | 64 | 183 | 49
20 6.1 115 | 159 . 5/10 | 89 ~ 126 | 3.2
‘ . i

*Mean number
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Table ( 5 ) Population fluctuation of 5. tabec/, A gossypii and their predators tn
untreated cotton field at EI-Minia_Governorate, season 2003
_ . . Mean number of predators/ﬁve _piants oW
5 o Therd . i i e
8% nstar Aphtd' Lady © Rove | © True j Scymn | Hover © ¢
o leaft g LAcewing e - OMMS coder & us | Fies  micolas
11/5/20 040 015 ' 280 . 1760 2.20 380 1.20 0.80  1.80 0.50
15 060 [ 035 330 1800 . 280 720 200 | 2.0 | 200 . 100 _
25 100 7 170 . 400 | 2020 400 | 100 | 240 | 320 . 260 | 140
1/6 1200 0 250 | 420, 2080 ; 680 | 108 380 380 | 460 | 200
8 110 . 530 440 2400 | 640 11.6 & 4.80 7.20 | 680 . 3.00
15 320 ;. 710 780 0 3360 | 750 | 187 420 740 | 760 400
22_ ' 390 1700820 7 3520 830 194 660 820 : 880 = 5«
29 79073315 176 3730 1000 0 23671000 [ 940 1 90 5.60
67 . 460 _ 3000 134 4220 1120 _ 276 . 11,20 14.80 _ 10.80 | _14 a0
13 1130 4020 | 1320 . 258 1340 ; 1540 ; 1120 | 1680 _
20 ;118 3480 | 1500 | 182 1160 | 1600 [ 1320 1970 |
27 (1141 3340 1 1590 | 148 0 740 ;. 2040 . 17.60 . 2220
3/8 1081 2800 . 1150 | 154 . 600 ' 1360 1580 | 1340
10 10.8 260 . 970 - 130 ° 9.00 1260 , 13.80 . 1460
17 . 580 . 2780 1120 940 1960 ° mooy_‘__xg“.zo_; 12.60
24 1430 | 3040 1030 . 234 . 480 980 | 1060  17.00
3t L3370} 2740 | 1240 | 248 | 530 | 1260 { 1020 . 3340
7/9_ . 410 | 1B60 . 260 ; 2250 | B70_ | 274 | 3.20 1370 | 7.80 . 2150 .
1477530 1670 0200 2530 . 650 | 106 . 410 1230 , 750 | 18.60
L2l 0 B20 | 1450 180 _ 2210 _ 580 . 940 | 250 840 . 640 .L 13.20
8 | 790 ; 1280 , 230 1160 560 | 860 . 190 300 | 340 930
510 | 760 1150 . 155 | 970 . 450 : 750 130 . 230 ' 290 570C
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Table { 6 ) Population fluctuation of 8 Bbac/, A gossypif and their predators in
untreated cotton field at El-Minia Govemorate ,season 2004,

) Mean number of predators / five plants -row

B § m Aphid c 2
@ : ' ]
-3 g | pupae | S Lo lg:‘z § o g i g 2 3 £ g % ol
€ | teaf L . & z 2
11/5/004 | 0,90 0.60 | 5.40 9.30 220 | 9.20 2.40 2.60 3.40 1.80
18 1.90 1.70 [ 6.00 11.20 520 | 9.B0 2.80 4.20 3.80 2.00
25 1.60 1.65 | 7.00 13.40 9.40 11.6 3.40 4.60 3.60 2.99
1/6 4.20 4.30 7.80 14.720 9.60 12.5 4.00 4.80 4,00 3.80
8 3.80 590 | 8.20 15.60 10.60 : 136 4.20 5.10 4.80 5.00
15 4.50 7.50 86 19.80 11.40 | 160 5.00 5.60 6.20 5.40
22 4,30 9.30 10.4 22.00 11.20 | 164 5.80 7.40 6.80 6.00
2 4.60 11.60 | 144 28.20 14.80 | 1758 6.20 7.80 7.00 7,90
6/7 820 | 3520 | 228 28.80 17.20 | 190 9.00 7.20 7.50 7.60
13 460 | 2740 | 18.7 28.60 18.20 | 0.0 9.00 8.60 10.80 8.00
20 450 | 2250 | 16.3 31,60 1530 | 224 8.60 9.40 16.40 8.20
27 490 | 1670 | 138 32.00 12,20 | 25.0 9.00 9.80 13.50 10.20
38 6.10 1460 | 12.4 37.60 2380 | 26,6 | 2380 20.60 12.30 10.80
10 7.00 12.80 | 12.7 33.80 20.70 | 264 | 16.50 22.30 18.00 12.40
17 7.80 1050 | 9.40 26.80 1890 | 236 [ 1270 18.60 15.20 13.60
24 19.20 [ 1190 | 8.60 21.20 17,20 | 240 | 13.20 13.40 12,18 12,00
k) 17.50 | 1570 | 620 17.80 1540 | 244 | 11.70 13.60 10.70 9.60
7/9 1380 | 12.50 | 5.80 16.80 13.50 | 25.4 9.60 11.40 8.80 §.40
14 11.50 | 10.70 | 4.60 15.90 1270 | 238 1 850 10.20 7.70 8.70
21 9.70 880 | 8.80 14.60 10.30 | 15,7 7.30 8.80 6,90 7.20
28 8.30 6,50 | 8,90 11.80 8.70 11,3 6.50 8.3 5,70 6.70
5/10 7.50 470 | 9.60 10.50 540 | 9.80 3.90 6.90 4.30 5,80

*mean number Aeal
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Bemisia tabaci ¢lanll (el 4l ddasi jall dpeakall ¢fae 3 Lpans gall b il
ohil s & Aphis gossypii (Glover ) il o5 (Genn.)

Al g A Cn — Gilb gl 38 S gl — Jelan] deaa gdan
5 in = o = UL iy s e

oY) A ) L) Aldlas — gahe Aot 3 Sand) Adaaa Ao e g A el 1aa iy sal
Olldhll 4t o poddd (530 A may Ohaill (e olandl Gadll 403 Adad el Al
fob Lo e Lgle Jeasiall pliall gy ol el i)
sl Aglte 4Gyl il e e el G hill 4 L) aal g
JV ekl Jalall dewa S 5 Fretmocerus mundus Mercet , Encarsia lutea
gl by A A age PAA Gl e e olid Jad aly SEI Gl e e
o st Al i Al A e B kil ey slimnl il 4 S0 Juay J5YS
s o J¥l Caatll 3 45,0 I daxtl Jiay A aupall W Al e clilal
el o Gl B hiay (5 31 dali ey . Aalaall up Ol 8 pdael AT,
il all e ] e S Chiaill (8 %A7,4 0 laliadl D eliagd) il gl o i g i
Ualae il ULl %AY LI iy B sl & L. Aladdl e
« Amblyseius SWIrsKii gs —iaadl alall oa A jall o2 (A Lelaoud 23 A Sl jiaali=¥
1 phal il sidal g dadall Sl
(Coccienfla undecimpunctata , Coccienfla septempunciata , Cydonia
vicing , Coccienfla tridecimpunctata , Scymnus syriacus , Scymnus

interruptus , Chrysopela carnea , Orius albidipennis , Orius laevigatus ,
Camplyomma nicolas Put. , Peaderuis alfieri, Surphis corallae )





