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Amal H. A. Atta, M. M. A. Rizk, Y. A. Darwish, and S. A.
Eraky
Dept. Plant Protection, Fac. Agric. Assiut Univ.

Abstract

The present work was carried
out to study the toxicity of
pirimicarb to Aphis gossypii
Glover collected from Assiut and
New Valley. The toxicity of the
insecticide was build up and the
selection was carried out through
two years. It was found that As-
siut aphid seemed to be more
tolerant to pirimicarb than those
of the New Valley. The resis-
tance rations (RR) to the same
insecticide were increased for
both colonies. it was found that
the New Valley aphid population
developed resistance faster than
those of Assint one. In case of
Assiut aphids, after two years of
setection, the RR of dark colored
individuals became higher (two
folds) than those of the mixed
colored populations. The RR of
mixed and dark colored individu-
als of the New Valley aphids,
were nearly the same. Slope of
the toxicity lines of mixed col-
ored population did not changed
through the years of selection.
Slope of toxicity line of dark col-
ored individuals of the same
population increased about 2
fold. The difference in resistance
(RR) seemed to be due to aphid
population, homogenity of indi-

viduals, and area of study subse-
quently the recurrent of insecti-
cide applications.
Introduction

Cotton aphid, Aphis gossypii
Glover is a polyphagous pest
causing extensive damage to cu-
curbitaceous crops. Both nymph
and adult suck sap from the un-
derside of leaves and shoots re-
sulting in reducing fruit yield.
The body of the apterous parthe-
nogenetic is quite variable in
color: light green mottled with
dark green in most common, but
also occurring a red whitish, vel-
low, pale green, and dark green
forms (Capinera 2001). Many of
insecticides are being used
against the cotton insect pests all
over the world (Bohlen
1985).The recurrent use of insec-
ticides has caused the onset of
resistance phenomena in many
insects, including aphids. Resis-
tance to insecticides was found in
at least 20 species of aphids in-
clude A4 gossypii. {(Georghiou
1981). With regard to A gos-
sypii, resistance to carbamate was
first reported by (Kung er al
1964). Resistance of aphids to
insecticides were found to be
associated with some morpho-
logical and physiological
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characteristics. O'Brien and
Graves (1992) reported that the
A. gossypii resistant to organo-
phosphates had a higher repro-
duction rate in the first and sec-
ond day of life than susceptible
individuals.  Moreover, in the
presence of pirimicarb the repro-
ductive capacity increased up to
30% as compared with control
(Rongai et al 1998). On the other
side Kerns et al (1998) found that
the red-colored individuals of
green peach aphids, Myzus persi-
cae (Sulzer) where consistently
resistant to endosulfan than
green-colored aphids collected
from the same field. The purpose
of this paper was to find out one
or more of distinguish characters
refated to insecticide resistance in
Aphis gossypii to be one of the
important elements in integrated
pest management of aphids.
Materials and Methods

Two populations of 4. gos-
sypii were collected from cucur-
bitaceous plant grown in Assiut
Results and Discussion

and the New Valley gover-
norates. These two groups were
brought into the laboratory and
used as base line of pirimicarb
resistance. Aphid individuals
were maintained on squash plants
in isolated boxes to keep them

free from invader predators and

parasites. Pirimicarb LCs; base
line was determined by the dip-
ping technique in successive
concentrations of the trade form
of pirimicarb in water. The LCss
was used for the selection every
month through two years. The
insecticide selection was stopped
wherever the aphid population
seemed to be in stress. The LCsy
lines were carried out four times
through the two years of the
study and the LC;  values,
slopes, and resistant ratios (RR)
were calculated each time. By the
end of the selection period, the
dark colored individuals of the
two aphid groups were isolated to
determine their resistance ratio.

Table (1): Toxicity of pirimicarb against 4. gossypii populations col-
lected from Assiut and New-Valley localities.

Localities | Assiut population New Valley population

Aphi LCso{ppm) | Slope | RR LCse(ppm) | Slope | RR
populations

Base line 390 308 |- 180 265 |-
After a year 2550 3.2 6.54 | 1950 3.29 |10.83
After two year

Mixed colored | 3100 3.55 1795 |2750 5.57 | 15.28
Dark colored 5800 5.27 14.87 | 2800 5.6 15.56

Data in table (1) and the cotre-
sponding figures 1-4 show the
LCs, and slope values that calcu-
lated from the toxicity data. LCs

values of pirimicarb against the
base line populations of A. gos-
sypii collected from Assiut and
New Valley were 390 ppm and
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180 ppm. These values were
2550 and 1950 ppm after one year
of selection for the same corre-
sponding populations. After two
years of selection the LCs, values
for mixed colored aphids were
3100 and 2750 ppm for Assiut
and New Valley populations.
While the LCsy values for the
dark colored aphids after two
years of selection were 5800 and
2800 ppm for the same corre-
sponding populations. These data
indicated that Assiut population

of cotton aphid seemed to be
more tolerant (2.17 fold) to
pirimicarb than New Valley
population. This slight difference
in susceptibility of the two popu-
lations may be due to the differ-
ent back history of using pesti-
cides in controlling agricultural
pest in the two governorates. The
slope values of the toxicity line
populations were close to each
other representing 3.08 and 2.65
for Assiut and New Valley popu-
lations.
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Fig.(1) Toxicity of pirimicarb to base line of cotton aphids collected

from New Valley and Assiut regions
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Fig.(2)Toxicity of pirimicarb after one years of selection

After selection pressure with
pirimicarb for one year (Fig. 2)
using LC;s every month, LCs,
values became 2550 and 1950
ppm for Assiut and New Valley
populations. These values repre-
sent resistance ratios of 6.54 and

10.83 fold for the same corre-
sponding populations, using the
base line populations as refer-
ence. The stope values of the tox-
icity lines of both populations
after one year of selection were
almost the same (3.2 and 3.29).
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Fig.(3)Toxicity of pirimicarb after two years of selection
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After two years of selection with
pirimicarb (Fig.3) the LCso val-
ues for mixed colored aphid for
Assiut and New Valley popula-
tions were 3100 and 2750 ppm,
representing 7.95 and 15.28 fold
resistance for the same corre-
sponding populations. The slope
values of toxicity lines of mixed
colored individuals indicated
higher homogenity in New Val-
ley population (slope = 5.57) as
compared with Assiut one (slope

= 3.55). The dark colered aphids
exhibited high LCso value in As-
siut populations (5800ppm) rep-
resenting 14.87 fold resistance as
compared with the base line
population. According to LCg
and slope values for the New
Valley population after two years
of selection, the dark colored and
mixed colored aphids showed the
same susceptibility and homoge-
neity towared pirimicarb.
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Fig. (4)Toxicity of pirimicarb after two years of selection (dark green

colored aphids)

Multiple mechanisms for insecti-
ctde resistance have been re-
ported in the cotton aphid, A
gossypii, from China (Yun-Qi et
al., 1987) and in Myzus persicae
{Sulzer) from Australia (Hamil-
ton ef al., 1981). Reduced cuticu-
lar penetration, mixed function

oxidase, carboxylesterase, glu-
tathion-s-transferase and acetyl-
cholinesterase insensitivity were
all implicated (Kers and Gaylor,
1992). In the present study, the
high susceptibility of aphid popu-
lation collected from New Valley
as compared with Assiut one may
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be due to the absence or wide
usage of insecticides in the New
Valley. This may leads to the loss
of some/all resistance mecha-
nisms in the popuiation. This
phenomenon may be, answered
the question of why New Valley
aphid population developed resis-
tance faster than those of Assiut.
Many authors (Sawicki er al.
1978; Ffrench- Constant er al.
1988; Field et al. 1989 and Ez-
zeldin 1997) have reported a
spontaneous loss of resistance to
organophosphates and  car-
bamates in  parthenogenetic
aphids when they reared away
from insecticide selection pres-
sure.
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