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ABSTRACT

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

In the first list, Marshal was the most toxic in four Governorates followed by
lannate, 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
Governorates, 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 et 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-El-
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 solutions for ten seconds, 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
LCs, of the least effective insecticide

Pesticides used :

| - Organophosphorus insecticides :
Cyanox (cyanofos) 50 % EC, Actillic (pirimiphos-methyl) 50 % EC
Selecron (profenofos) 72 % EC, Curacron (profenofos) 72 % EC
Dursban (chlorpyrifos) 48 % EC, Sumithion (fenitrothion) 50 % EC
Malathion (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 (thiodicarb) 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 LCs, (ppm) values of 50.48 in
Menia, 53.73 in Kafr El-Sheikh, 101.86 in Beni-Suef and 108.97 in Gharbia.
Dursban came next followed by Lannate, Curacron and Dimethoate in Menizg,
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%
- 69.26%), (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 El-Sheikh followed
by Malathion and Sumithion, also Malathion was the least toxic in Beni-Suef
followed by Cygon and Tokuthion, the relative 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 organophosphoruss and carbamate
insecticides against field strain of cotton aphid Aphis
gossypii Glover collected from different Governorates in the
cotton season 2004

Menia Kafr ET-Sheikh
= LCsxo ppm 5 % ” = LCe
Insecticide | Slope + ES | 0 PP =% | TI* | Insecticide | Siope ¢ ES e | ™
Marshal — 5048 Marshal ;
25%Wp_|0942017) 365.111.0) | 190 | psouwp |2012044| 53755 | 100
Dursban 72.89 Selecron 184.11
BUEC [1578034) (504773, ) | 8926 | F2SCRN [1522030] g, s-2727) 29.18
Lannate ] Lannate 4
g% wp |051£0.14] 0o 51)0 12568)| 193 | goswp |1312045| ( TOF [ 257
Curacron .25 Curacron 322.66
TR EC |17820.29| 5170 4054y | 1681 | Gomen |209:048] 41 sis0 16.65
Dimethoate B Dursoan .69
W%EC |'812028| 2557 5574) | 1261 | ggee |2642052] 0 5% T 1430
Sumithion 475. Actillic 497.84
SOWEC | 1372029) 5575 7430 | 1981 | soSutc | 160242 | 50 755 [ 1070
T ee |oss:o26 (471@2 . 551‘35_3) 6.08 ‘g?gc 1.74+0.89 710.69 7.56
so%ec |2158031] o 207 '56352.5) a25 | eon 1832035 (532.943-8'16542.5) 572
50% EC | 1202020] (g579. 20006) | 381 | gosne 3222054 | reodans 7| Bal
[ 1987.73 Sumithion 1481.66
W0REC |23120.43 (149;63-52757.3) 254 us.ox EC |1332033] 5449.3166) | 363
on .69 lathion 1841.42
s7%Ec |1072028).15765.3518.9) 246 | sTsEC | 1232027 | (44513 28s7) | 292
Aphox 4788.58 Cyanox 2941.40
s0%EC |1012035) 5125 g1308)| 105 | so%EC |2442049| (19703 aasa) | 183
Cyanox Aphox
50 % EC 50 % EC
Lar\n“’{;P Larvin
80% 80% WP
Beni-Suef arbi%so
e Coppm 5% | = = T 5% =
Insecticide | Slope £ ES | ‘PP > 5 | Ti* | Insecticide | Siope £ ES Fraaiel limite T
255w | 1972039 | 75210 o) [ 100 | R Tis72 037 (782-1708) | 10
annate 240.10 Lannate 157.62
Q0% WP | 2262041 | (1757 310 5) | 4242 | goqraun [13520a1[ TTE2 TG0
75 % EC 1942030 (1852.2:3'331.9) 40.21 | %20 [2642052 {195??3;2;:5.6) 36.47
ursban 336.54 Curacron 507.74
UB % EC | 2912076 | (1779 244 2) | 3027 T2% EC 2192035| (3735.654.9) | 2146
ACHIlic .28 elecron ~601.63
50 % EC 2072030 | 3545.638.3) | 2121 | Too £ |2102048 (440.9-890.9) | 18-10
b5 e [289:062 (623‘_‘;‘?-;0%2_2) 1207 | Dimethoate [ 56 + 0.46 (711?26.2'12352.3) 11.32
50% B | 177 2042 5 d0ens o [ 990 | SR T1712036] 1y, 20083 [ 02
: - 4-1a40.4)| @ 10 4-52109) | ¢
Cygon 1428.86 Cyanox 1562.27
% EC 2472042 | 1419454 234.6} 713 | somEC [099%0.28| 7753 57056 | 698
nion 1540.52 Tokuthion 1578.35
cl 1942039 |144503-197.8)| 661 | 509 EC | 176042 (1131.3.-747.2) | 690
oate —Actllic 222056
% EC m%rizc 177£042] (46051.5719) | 491
nox lathion 3012.13
:._ o sip ‘,‘fc 1732084 | (1450 205 1) | 362
OX X 4018.28
% EC 50 % EC |20520.33| 1504703450y | 271
umithion Sumithion
0% 50% EC
anvin Larvin
% WP 80% WP
loxu:lty Inoex ( | il ) = ( -c“ of the most effective insecticice [/ _ '” 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 LCso (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 Lannate and Selecron
or Lannate and Dimethoate in Behera and Menufia, respectively. However,
the relative toxicity factors of Marshal, Selecron, Lannate, Curacron and
Dimethoate ranged between (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 Governorates. 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 results were also
reported by Ayad et al., (1991-1992) who found that Dursban 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
Dursban 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.
gossypii.

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., (1996) 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 Fayoum
Insecticide [Slope £ ES_EC?:O & Ti* |Insecticide [Siope £ ES LC? @ "
Fldumal !lmits Fiducial Ilmats

et 1692031 30712 | 100 | RSTER 268£0.39 (505 Bpa) | 100
25 % Wp_|1:582030] (50 3174 9) | 6367 | 8P [29820.74) 60 7%557) | 8515
TSMEL [1:29%0.28105°5 354 3)| 24.03 | T3S 1192032 (53 g5 g | 5518
3 Tanp 147 0281521370 4)] 23.93 | B0 oD 2222032 g4 3 Sdsr.7) | 17:69
IR EC, [1:40£0.28] 050’8 585 7)| 13.09 | FHREL 1294 0.27] 0535 a7 ) | 1444
SRON 108 £.0.07 éﬁ;%?i 7.67 PADo U175 2029 5375 itn1.8)| 863
pstilic. . |1.14.£0.26 (:' fg%%;; 7.04 | LS¥I% [1.80 2031 g74138355 ) | 549
DImeoateln 52 £ 0.26] 1147.04 | 4.48 E%"},}E"é%‘ 1334028 (5519 .1801.4) | 537
%@; 1.46 £0.27 (82}2%?:}55‘:!7393) 4.04 "s'i'zlr:%“ 1.51£0.27 (96€§§_§:§§3_4) 4.63
57 % EC |2-622047) 14877.9950) | 323 | 509 EC [1-75%0-46)(1213.7-3001.3)| 333
5y ,‘-;”EC 1.89:0.43(1171%3;;‘5"53) 3.13 | sdo0RE 1532041 1085 2587 4) | 224
53’7 BE [1.68 £0.29(4587 5 3531)| 219 53'3/2%0 1.78£0.29) (5543 10307) | 0-87
0% Ec [114£036 (18%254-3141) 1.49 [Spmnmen

Boo% We _|1-38+0.27) 5pd5° 11253 | 068 | g58n{p

Behera Menufia
Insecticide |Slope + ES LC§° & TI* |Insecticide [Slope £ ES e 'P P TI*
F|duc:|al Ilmsts Flduma[ hmlts

489, Ec [1672030 o0 5oy | O | EEREC 1502028 77 BoiThs) | 100
S 1522051 TITT TIBSTT NMershal la 254073 (1598 33.5) | 8342
50 vip (228 037|16¢5 561 5) O | g [217 2049 (1343 S4s ) | 5119
P S Ee 15120291570 377.5)] - | 4D o Lo|2-93 £ 0.56 (356I gﬂ '234 g) | 2774
C%‘i%;%:l;.se +0.28 (2012322:3?2'4) 39.35 522‘,‘:%’%“ 1.87£0.29 357" 23668 3) | 25:39
40 % EC. |212 03155575 437 7)| 3449 | 4G¥2EC 297 £0.48) (5575~ 8ap.0) | 18-15
G EC [166£0.28] 57737 854 1y 29.39 | GHREN [2.84 £ 0.79 (1478 23613.5| 1651
Tokuthion |1 16 +0.27 (1%5:{4:} 13.84 | ASlE. 1150 £0.28 (5019223'113304 g| 1374
:_é‘?'llll}{g'l‘:_'g":.as:0.34(51%_232_(‘;:%6:8_9 9.52 gék,i}::éié‘ 116 £0.26| (ggs; 5833?89 6) | 844
50 % EC -2310-25@272 -2002.6) 9.22 | gp/9 B¢ |1:48£0.27) (17575 3850) | 510
SOoLRE [293 2051 (15856-25 74)| 553 |'87 % eer |1-66 £0.33 1852‘:552—?134.7) 4.81
0% EC 1-4810-29(1364 4g-§ﬁ42) 473 | s0%Tc [1:70£038] (56755 -301g) | 315
57 9% Be |1-19 £ 029|555 5 - 4551y 390 [0 b

Goowp 144 £027|333587 375 ] 2.26 | g55Wp

Toxicity index ( TI* ) = ( LCs of the most effective insecticide / LCsy of the least effective

insecticide) X 100
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