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ABSTRACT

Ten insecticides organophosphorus and four carbamate compounds were
tested against adult stages of the cotton aphid Aphis gossypii Glover coliected from
eight Egyptian Governorates at the early of cotton growing season 2004.The results
showed that there are tow lists of toxicity in the Govemorates tested.

In the first list, Marshal was the most toxic in four Govemorates followed by
fannate, Dursban, Selecron and Curacrin. While Aphox was the least toxic followed
by Cyanox, Malathion and Cygon, but Larvin did not test in this Governorates.

In the second list, Dursban was the most toxic followed by Marshal in four other
Govemorates, then lannate, Selecron and Curacron, but Larvin was the least toxic
insecticides followed by Aphox, Cyanox, Malathion and Cygon.

In general, results showed that Marshal and Dursban were the most toxic
effects on A. gossypii followed by Lannate or Selecron then Curacron. While Larvin
and Aphox were the least toxic effects followed by Cyanox, Malathion and Cygon.
Keywords: Aphis gossypii, insecticide resistance, OP and carbamate compounds

INTRODUCTION

In recent years, cotton aphid A.gossypii Glover (Homoptera; Aphididae)
is an important pest attacking cotton crop early and late in the cotton season.
A few reports have been published on toxic effect of insecticides against field
strains of the pest, (singab, 2002, Singab ef al., 2002, Ghoneim, 2002 ).

The present work is to investigate the potency of several compounds
belonging to OPs and carbamates against field strains of the cotton aphid A.
gossypii Glover collected from eight different Egyptian Governorates.

MATERIALS AND METHODS

Cotton leaves infested with cotton aphid, Aphis gossypii Glover were
collected from cotton fields at Fayoum, Beni-Suef, Menia, Gharbia, Kafr-Ei-
Sheikh, Dakahlia, Menufia and Behera Governorates early in 2004 cotton
season. -

Slide-dip technique was used to evaluate the toxicity of the tested
insecticides against the adult stage of A. gossypii Glover. By fine brush, ten
adults were affixed to double faced scotch tap and stuck tightly to slide on
their dorsal side. The slides were then dipped in the prepared insecticide
water sclutions for ten setonds, each insecticide was tested at five different
concentrations, each concentration was replicated three times. Mortality
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count was recorded two hours after application and all insects responded to
touching with the fine brush were considered alive.

Natural mortality was corrected according Abbot's formula (Abbott,
1925), and data were then subjected to statistical analysis by the method of
Busvine (1957). The toxicity index (the relative toxicity factor) of each
insecticide was determined according to Sun (1950) as follow:

LCs, of the most effective insecticide
Toxicity index (Tl ) = x 100
LG, of the least effective insecticide

Pesticides used :

i - Organophosphorus insecticides :
Cyanox {cyanofos) 50 % EC, Agctillic (pirimiphos-methyl} 50 % EC
Selecron (profenofos) 72 % EC, Curacron {profenofos) 72 % EC
Dursban {(chlorpyrifos) 48 % EC, Sumithion (fenitrothion) 50 % EC
Matathion (malathion) 57 % EC, Tokuthion (prothiofos) 50 % EC
Dimethoate {dimethoate} 40 % EC, Cygon {dimethoate) 40 % EC

Il - Carbamate insecticides :
Marshal (carbosulfan) 25 % WP, Aphox( pirimicarb} 50 % DG
Lannate (methomy)l 90 % EC, Larvin (thicdicarb)} 80 % WP

RESULTS AND DISCUSSION

Toxicity index of fourteen OP and carbamate insecticides tested
against field strains of the cotton aphid Aphis gossypii Glover is shown in
Tables (1 and 1 cont.). In general, results showed that there are two lists of
toxicity in tested Governorates.

The first list of toxicity (Table 1), showed that Marshal was the most
toxic insecticice in four Governorates with LCso (ppm) values of 50.48 in
Menia, 53.73 in Kafr Ei-Sheikh, 101.86 in Beni-Suef and 108.97 in Gharbia.
Dursban came next followed by Lannate, Curacron and Dimethoate in Menia,
but Selecron came next followed by Lannate, Curacron and Dursban in Kafr
El-Sheikh. Lannate came next followed by Selecron, Dursban and Actillic in
Beni-Suef, while Marshal followed by Lannate, Dursban, Curacron, and
Selecron in Gharbia. The relative toxicity factors of Lannate, Dursban,
Curacron, Selecron, and Actillic ranged between (19.34% - 69.13%), (14.3%
- 69.2£%), (12.07% - 21.46%). (6.08% - 40.21%) and (4.25% - 21.21%)
respectively, of the toxicity of Marshal. While Aphox was the least toxic in
Menia and Gharbia followed by Malathion and Cygon or Malathion and
Actillic, respectively but Cyanox was the least toxic in Kafr Ei-Sheikh followed
by Malathion and Sumithion, also Malathion was the least toxic in Beni-Suef
followed by Cygon and Tokuthion, the reiative toxicity factors of Aphox,
Cyanox, Malathion, Cygon, Tokuthion, Sumethion and Dimethoate ranged
between (1.05% - 2.71%), (1.83% - 6.98%), (2.46% - 6.61%), (2.54% -
9.02%), (3.81% - 9.9% ), (3.63% - 10.61%) and (5.7% - 12.61%), respectively
of the toxicity of Marshal.
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Table{1): Toxicity index of crganophosphoruss and carbamate
insecticides against field strain of cotton aphid Aphis
gossypii Glover collected from different Governcrates in the
cotton season 2004

Menta Kiﬁ Bl - SEBIEﬁ
. Ppm N - -
Insecticide | Slope+ ES| S0P S | 71 | Insecticide | Siope + ES Fidug"slmlinits T
Marshal .43 Marshal 53.73
25 Wp |0942047[ g8 iy | 100 gsssswp 2012044( 3 700y 100
E'rsban 7289 elecron 184.11
B ec |1672034] o %{’ 1313y | 8926 | 73 EC | 152039 u9 5707 | 2918
ﬁate V] Lannate 208.47
sopwe |951£014] 4001 1256.8) | 1934 | sosuwp |131£045] go7.3482) | 2577
Curacron 30025 Curacron 32266
F2%EC | 17830.29) 0y75 ags5.4y | 1881 | Ty Ec [209:046 0941 4448 | 1665
Dimethoate 400,35 Durstan 37569
40 % EC_ |1-61£0.28 me% aora) | 1261 | pmec |2642052| mpi- 4an3) | 1430
umithion 472./5 Actific 497 .84
son EG. | 1372020 053077430y | 1081 | soqpc | 160242 | (3557 .7357) | 1078
Soecon  o8820.28] 47 502 s )| 608 | ST [1742080] 71069 756
Actillic 1187.65 1okuthion 93885
somEc 2158031 o 5_222 _5532.5) 425 D?o % Ea | 1832035] 545 yag0s) | 572
"Tokuthion 1325.18 methoate 941.86
S0 EQ | 1202026 (857.9-720790.6) 3.81 540 %EC 3228054 oo %3_7) 5.70
C 1987.73 umithton 148186
wgzae‘c 231£043] 49;&5_527787 ] 254 %o%'%c 1332033} 59,3166 | 382
thion ion 1841.42
57 WEC | 107028, 2.,6 8-3618 g| 246 5c7 WEC 112320.27| (1i513. %357) 292
Aphox nox 2941 4
oW Ec |1012035] 25 91 306){ 105 WEC |244£049) 15353 Spsqy | 183
yanox Aphox
50 % EC 50 % EC
Larvin Lanan
80% WP 80% WP
Beni-Suef harbia
;o Cwoppm 5% - s LCso ppm N
Insecticide | Slope + ES | 53ttt imie | 1 ln;:chude Slope+ ES| a0t limits Tl
rshal T031.86 rshal 10897
5Wp | 1972039 | oeg ja1s | 190 | 5w [1:572037) 265 Y709y | 190
annate 240.10 Lannaie 157.62
WP | 2262041 ] LS00 5, | 4242 98 wwp (1365041 DI00 | 6913
115 253, ursban 75870
172 9% EC 1842030 | (435 5.331.9) | 402 és % EC |2842052] 4087, 3856 | 3647
urs| 336.54 Uracron 507.74
48 % EC | 2912076 y77q. 2442 30.27 2% EC 2192035]| (q735.65409) | 2148
AChilc 35078 elecron 601.03
56 % EC 207£039 | 35,5 5353y | 2121 | 7a%p0 |216£048) “%'3 9.850.9) | 1810
Curacion 843,88 imeihoate 2.28
i? k_Ef% 2.89+0.63 |(go373 1082.2)| 1207 4?: %EC. 2063046 o EEL g | 1132
okuthion 1028.84 voon 1207.63
S G 177 2042 | (5460 Ta40 4y} 990 %o REC |1112038] gy ;s _2521&9) 9.02
1428 86 YANOX 1562.27
2473042 {14444 éid Bas6y| 713 ‘?0 WEC |0992026] o,50050006, | 698
154052 "okuthion 1578.35
1.94£0.39 |,115573 . 197.8y| 561 | 80 Ax EC 176042 (113757737 2 | 690
e 272056
so%EC | M77£042| a05571g) | 491
Malathion 3012.13
5:9 wEC [1-73:064| /0530 8061y | 362
hax 4018.28
50%EC |20520.-33] (gq7g o5 0y | 271
Sumithlon
50% EC
Larvin
80% WP
foxichly sngex { 17 ) = ( -UC;, Of 11e most effective insechicice 7 _C, of tne east effective

insecticide} X 100
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The second list of toxicity (Table 1 Cont.), showed that Dursban was
the most toxic insecticide in the other Governorates with LCs, (ppm) values of
51.44 in Dakahlia, 64.98 in Fayoum, 114.33 in Behera and 126.80 in Menufia.
Marshal came next on the list of toxicity followed by Selecron, Lannate, and
Curacron in Dakahlia and Fayoum, but it followed by L annate and Selecron
or Lannate and Dimethoate in Behera and Menufia, respectively. However,
the relative toxicity factors of Marshal, Selecron, Lannate, Curacron and
Dimethoate ranged beiween (63.67% - 98.81% ), (24.03% - 55.18%),
(17.63% - 51.19%), (13.09% - 39.35%) and (4.48% - 34.49%), respectively of
the toxicity of Dursban. While Larvin was the least toxic insecticides followed
by Aphox and Cyanox in Dakahlia or Malathion and Aphox in Behera, But
Aphox was the least toxic followed by Cyanox and Actillic in Fayoum or
Malathion and Cyanox in Menufia, the relative toxicity factors of Larvin,
Aphox, Cyanox, Malathion, Actillic, Sumithion, Tokuthion and Cygon ranged
between (0.68% - 2.26%), (0.87% - 4.73%), (2.19% -5.53%), (3.23% -
4.81%), (3.33 - 13.74%), (7.67% - 9.52%), (4.04% - 13.84%) and (3.13% -
29.39%), respectively of the toxicity of Dursban.

In comparison toxicity index between carbamate and OP insecticides
tested, results showed that the carbamate Marshal was the most toxic in all
Governorates then Lannate, but Larvin and Aphox were far less toxic action
in all Govermnorates. While OP Dursban was the most toxic in Dakahlia,
Fayoum, Menia, Behera and Menufia, but it low toxic in the other
Governorates. As well as Selecron and Curacron had high toxic action in
most Governorates, but the other OP compounds tested were low toxic action
without Malathion and Cyanox were far less toxic action in all Governorates.

Summarized results indicated that Marshal and Dursban were the most
toxic effects on A. gossypii followed by Lannate or Selecron then Curacron.
While Larvin and Aphox were the least toxic effects followed by Cyanox
Malathion. Dimethoate, Cygon, Sumithion, Actillic and Tokuthion lie between
the high and low toxicants in the list of toxicity. Similar resulis were also
reported by Ayad et al,, (1991-1892) who found that Durshan was the most
toxic effect and Aphox was the least toxic effect on Sharkia field strain of A.
gossypii, while Lannate, Actillic, Malathion and Dimethoate lie between
Cursban and Aphox. The same results were also found that by Singab et al.,
(2002) and Ghoneim, (2002). They found that Selecron was more toxic than
Tokuthion, Actillic, Sumithion, Cyanox and Aphox on the cotton aphid, A.
gossypif.

On the other hand, the cotton aphid, A. gossypii revealed resistance
levels to monocrotophos and dimethoate (Degine,1996) and to carbosulfan
and primicarb (Nibouche et al., 2002). Moores et al., (1998) reported that the
main mechanism of resistance of A. gossypii to both OP and carbamate
insecticides was insensitive AChE.
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Table (1): Cont.

Dakahlia FHME'IC =
insecticide|Siope £ ES] B9 | T |insecticide|siope +ES] _ Be | T
Fiduciat limits Fiducial limits

oaoiEs |1692031] 3075 | 100 | PRGTEE 2682039 (507 B1g) | 100
AP |1:582030] (52 30 174.2) | 6367 | A% Wi 298 %074 go78hy) |85.15
SR |1-29£028 1055 304 ) 24.03 | FHGORG [1192032 (539 g g) | 5518
Al 1472028 (124254-3104) 23.93 | s, 12.22 £ 0.32 g4 105877y | 1769
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e Le 262 £ 0.47| 11437 1650) | 323 | ShYEC 175 £ 046 (15157 5001 )| 333
GYSEC |1892043)s1 06 a0m | 313 | syoree |53 041 (1o28o0dey 4 | 224
50795 BG [168 £0.29) 15575 355)| 219 53”9293% 1.78+ 0.29) (5683 0507) | 087
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oo wp 138 £0.27) spd5 o (1863 | 068 | gk WP

—Behera Menufia
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25 % wp_|1:52£0.51 59%wp (4252073 (129971838 | 8342
50 e (2280.37(16¢ 1 281 5)] " | 06 9 W [217 049 (1343 G 3 | 5119
S Sen [151 20291570 307.5) o0 | bk Ee 293+ 056 (3563  084.0) | 2774
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DL 166202857757 B39 1y] 29.39 | SIRGL [2.84 £0.79] (147 5 atn3.5)| 1651
[Tokuthion 14 16 3 0.27 %j:%% 13.84 | S5 11,50 4028 (04 F2R o] 1374
%&E{E&“1.36:0.34(516‘:_33(};8258_9) 9.52 %“};}::é‘;c“ 1.16 £ 0.26 (%éi‘rgzb:%g's) 8.44
50 % EC_|'-23 2 0-2648575 .3002.61 922 | 50% EC |'-48+0-27) (1737 53550 | 51
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s o EC 119 £020) 16358 3551 3.90 |SEIBE"
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Toxicity index ( TI* ) = { LCs of the most effective insecticide / LCy of the least effective

insecticide) X 100
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