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Abstract

Field Strains of the sweet potato white fly Bemisia tabaci
(Genn.) and the cotton aphid , AphHis gossypii ( Glover ) from Beni-
Suef, Menofia, Gharbia and Behera Governorates were tested with
four neonictinoides; three different formulations of Imidadoprid
(Imidor 20%EC, Confidor 20% SL and Best 25%WP) and
Thiamethoxam {(Actara 25%WG) and three recommended
insecticides; Carbosulfan (Marshal 25%WP) Diafenthiuron, (Polo
50%SC ) and Buprofezin {Applaud 25%SC). The four neonicinoids
were highly toxic to B. tabaci than A. gossypif collected from four
Governprates. Cotton aphid was more susceptible to the effect of
three other insecticides than white fly. The adult stage of whitefly
was more susceptible to the toxic effect of all tested pesticides
than the last nymphal instar. The total Protein content was highly
concentrated in tissues of white fly than aphid tissues from the
same localities. The electrophoratic separation of non epecific
esterases isozymes revealed A high activitiy of enzyme zones with
a-naphthyl acetate substrate in two pests tissues. The esterase
isozymes of Aphid were classified as cholin and carboxylesterases
so that the insect was susceptible to the effect of recommended
insecticides, White fly esterases classified as cholin, carboxyl and
arylesterase this may be illustrate the tolerant response of insect to
the recommended insecticides
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INTRODUCTION

The White fly is a highly polyphagous insect, observed on more than 300 plant
species, with a predilection for cotton, beans, sunflowers, aubergine, potato,
capsicum, tobacco, tomato, citrus and ornamental plants (Greathead, 1986)
Throughout tropical and subtropical regions of the world (Cock, 1986). Bemisia tabacf
(Genn.) attacks many high value plant hosts of several different families in Egypt
(Abd-Rabou, 1997). The Cotton aphid Aphis gossypii {Glover) constitutes one of the
major and important economic pests of cotton plants in Egypt and it causes-heavy
losses in many years (Hassanein et al, 1971). Whitefly and aphid have piercing-
sucking type mouth parts, which they use to 'suck sap from the host plant. When the
two insects populations are high the loss of sap can significantly affect plant growth
and development, resulting in stunted plants. Because plant sap has a very high
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carbchydrate content, but is relatively low in protein, insects must consume large
amounts of sap more than they need to meet their protein need. The excess sugars
without digestion were excreted as honey dew on plant leaves which supports the
development of sooty mold fungi and reduce photosynthesis (Godfrey
et al, 1997). When honeydew is depasited on open lint it results in sticky cotton
which discounts the price of cotton and causes difficulties in its milling (Brown et al,,
1995) In addition, whitefly is responsible for transmitting many devastating viruses to
many plants (Hegab et a/., 1992)..

Foliar applied insecticides are recommended when insect populations reach
damaging levels but this is favorable to the development of insect resistance to many
groups of insecticides. (Georghiou,1990). Aphids are difficult to be controlied because
of their mobility, tremendous reproductive ability and resistance to many synthetic
pesticides (Van Jentern, 1990), mean while, outbreaks have occurred in association
with insecticidal use for controiling other pests (Slosser et &/,1989). The marked
capacity of whiteflies to develop resistance to insecticides must therefore be viewed
with brave concern and serious threat to the sustainability of current control
programs. Resistance already extends to all established chemical groups (Cahill ef &/,
1995 and Ayad et &/, 1999).

The necnicotinoids, the newest major class of insecticides have outstanding,
potency and systemic action of crop protection against piercing sucking pests. They
have low toxicity to mammals (acute and Chronic), birds and fishes. Biotransformation
involve some activation reaction but largely detoxification mechanisms in these
organisms {Tomizawa and Casida, 2005). The nicotinic acetylcholine receptor (nAChR)
is an agonist regulated on channel complex responsibie for rapid neurotransmission.
The insect nAChR is the primary target site for the neonicotinoid insecticides
(Tomizawa and Casida, 2001),

The objective of this study is to detect the sensitivity of B.tabac/ and
A.gossypii field strains collected from Beni-Suef, Behera, Menofia and Gharbia
Governorates. toward neonicotinoid insecticides; Imidacloprid (Imidor 20% EC,
Confidor 20% SL and Best 25% WP) and Thiamethoxam (Actara 25% WG) compared
with Carbosulfan (Marshal 25% WP), Diafenthiuron (Polo 50% SC) and Buprofezin
(Applaud 25% SC). Also, the difference in protein contents, and non-specific esterase
isozymes between two insect species was evaiuated.
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MATERIALS AND METHODS

1. Source of insects:

Samples of cotton leaves which infested with Aphis gossypii nymphs and
adults were coilected in paper bags from cotton plants grown in Beni-Suef,
Behera, Menofia and Gharbia Governorates during April and May months of 2008
year. The adults of Bemisia tabaci were collected by using special aspirator from
the same Governorates during June and July of 2008. The insects were released
on cotton plants grown in plastic pots in separate rearing chambers under
standard conditions (2642 °C, 70+5% R.H and photoperiod of 16:8 hrs L:D) for 24
hrs. The adults were collected to insecticides treatment and the infested plants
with white fly were maintained under the laboratory condition until the immature

stages reach to the last nymphal instar.
2. Treatments:

Aqueous emulsion of recommended concentration of each insecticide was

prepared and then diluted to nine seriai concentrations as foliows:

- Actara (25% WG Thiamethoxame neonicotinoid insecticide agonist the nicotinic
acetylcholine receptor) used at concentrations 200, 100, 50, 25, 12.5, 6.25, 3.13,
1.56, 0.78 and 0.39 ppm.

- Best {25% WP Imidacloprid neonicotinoid insecticide, binds the postsynaptic
nicotinic receptors in insect central nervous system) used at concentrations;
187.5, 93.75, 46.88, 23.44, 11.72, 5.86, 2.93, 1.47, 0.73 and 0.37 ppm.

- Confidor (20% SL Imidacloprid) used at concentrations; 100 50, 25, 12.5, 6.25,
3.13, 1.56, 0.78, 0.39 and 0.20 ppm.,

- Imidor (20% EC Imidacloprid) used at the same concentrations of Confidor,

- Marshal (25% WP Carbosulfan carbamate insecticide cholinesterase inhibitor) used
at concentrations; 375, 187.5, 93.75, 46.88, 23.44, 11.72, 5.86, 2,93, 1.47 and
0.73 ppm.

- Polo (50% SC Diafenthiuron insecticide and acaricide is an inhibitor of
mitochondrial respiration) used at concentrations; 375, 187.5, 93.75, 46. 88,
23.44, 11.72, 5.86, 2.93, 1.47 and 0.73 ppm.

- Applaud (25% SC Buprofezin insecticide and acaricide has hormone disturbing
effect) used at the same concentrations of Polo.

The leaf-dip-bicassay (O'Brien et a/, 1992) was used to evaluated the toxicity
of alf tested pesticides to A. gossypii females and B.tabaci adults. The last nymphal

instar of whitefly on cotton plants were sprayed with pesticide solutions by using hand
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glass atomizer. Mortality was recorded after 48 hrs. of treatment and corrected
according to Abbott (1925). LCsq and slope value of each pesticide were determined
as Finney (1971) and the toxicity index was calcuiated as Sun {1950).

3. Biochemical techniques:

Hundred milligrams of cofton aphid females and whitefly adults of different
field strains were homogenized in two milliliters of 0.9% sodium choride solution in ice
jacket. The homegenated tissues were centrifugfed at 6000 r.p.m for 15 min. then the
supernatant used in determination of total protein content by Biuret reaction (Henry,
1964).

- Esterase isozyme patterns of each aphid and whitefly sample were separated
oh non denaturing polyacrylamide gel electrophoresis into groups based on their
relative mobility (Davis, 1964). Thirty microlitters of each supernatant were mixed with
equal volume of 5% sucrose solution. After preparation of separating (11%) and
stacking {4%) gels, the samples were lpaded on wells of stacking gel. The
fractionation process was carried out at 4°C, 60mA constant current and terminated
after sample tracking dye reached to the end of the gel. The gel was stained for
esterolytic activity by 0.1 gm a-naphthyl acetate as a substrate in 3 ml acetone and
0.1 gm fast blue RR sait in 200ml of 0.1 M phosphate buffer pH 6.5 (Sell et a/., 1974).
Esterases were classified on the basis of inhibition by esterase inhibitors (Azodrin,
Durshan, Eserine and Paraoxon) examined on the gel before staining. The gel was

scanned and analyzed on Gel pro program,
RESULTS AND DISCUSSION

Efficiency of tested insecticides against field strains of the cotton aphid, Aphis
gossypii was shown in Table 1. The results indicated that the Imidacloprid Imidor
(20% EC) was sthe most potent insecticide on cotton aphid collected from Behera,
Menofia and Gharbia Governorates (LCs0=4.84, .7.08 and 6.21, ppm respectively and
100% toxicity index) while Confidor (20% SL) was the most effective on Beni-Suef
insects (LCsp = 6.75 ppm and 100% toxicity index). Following toxicity descending
order was Actara (6.75 ppm and 71.70%), Best (7.40 ppm and 65.41%) Confidor
(7.72 ppm and 62.69%), Marshal (12.92 ppm and 37.46%), Polo (17.46 ppm and
27.72%) and Applaud (24.94 ppm and 19.41%) in Behera, Best (8.09 ppm and
87.52%), Confidor (10.00 ppm and 70.80%), Actara (11.68 ppm and 60.62%),
Marshal (i3.09 ppm and 54.09%) Polo (19.95 ppm and 35.49%) and Applaud (25.79
ppm and 27.45%}) in Menofia, Confidor (6.85 ppm and 90.66%), Marshal (7.77 ppm
and 79.92%), Actara (9.04 ppm and 68.70%) Best (11.98 ppm and 51.84%), Polo
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{17.78 ppm and 34.93%) and Applaud (21.57 ppm and 28.79%) in Gharbia and Best
(9.73 ppm and 69.37%), Imidor (11.81 ppm and 57.15%), Actara (13.10 ppm and
51.53%), Marshal (13.28 pprh and 50.83%) Poio (18.32 ppm and 36.85%) and
Applaud (26.04 ppm and 29.92%) in Beni-Suef. These results revealed that the
neonicotinoids insecticides have highly toxic action on cotton aphid than other tested
insecticides. Wiesner and Kayser (2002) mentioned that Thiamethoxam was more
effective on Aphis craccivora than Myzus persicae and Locusta migratoria, because it
was highly active on Aphis nicotinic acetylcholine receptors in radiologand binding
assays. The carbamate insecticide {(Marshal 25% WP) has high toxic effect on Gharbia,
Menofia and Beni-Suef aphids. The insect growth regulator Applaud (25% SC) had the

lowest toxic effect on four Governorates aphid.

Table 2 show that Confidor (LCs0=1.68ppm and 100% toxicity index) was the
most effective insecticide against Beni-Suef whitefly, followed by best (2.27 ppm and
74.40%), Actara (2.46 ppm and 68.29%) and Imidor {2.65 ppm and 63.40%). Actara
(2.00 ppm and 100%) was the superior toxicant against Behera whitefly followed by
Best {2.12 ppm and 94.34), Imidor {2.16 ppm and 92.59%) and Confidor {2.23 ppm
and 89.69%). The same effect in Menofia with Best (1.88 ppm and 100%) foliowed by
Actara (2.03 ppm and 92.61%), Confidor (2.12 ppm and 88.68%) and Imidor {5.95
ppm and 31.60%) and in Gharhia with Best (1.71 ppm and 100%) followed by imidor
(2.07 ppm and 82.61%) Actara (2.18 ppm and 78.44%) and Confidor (2.51 ppm and
68.13%). Marshal, Polo and Applaud had very low toxic effect on whitefly from four
tested Governorates. Radwan and Zidan (2003) reported that Imidacloprid was
effective on adults of B.fabaci than Thiamethoxam, Diafenthiuron and Carbosulfan

when sprayed on upper and both surface of plant leaves of cotton seedlings

Data in Table 3 indicated that Confidor was the most effective insecticides cn
the last instar of B.fabac/ nymphs followed by Best, Actara and Imidor, while Marshal,
Polo and Applaud had low toxic effect on nymphs of four tested Governorates.
Imidacioprid is taken up systemically through the plant which reduced feeding of
whitefly nymphs and produced high mortality of them (Nauen et a/,1998). The last
nymphal instar of whitefly was more tolerant to the effect of all tested pesticides than
the adult stage. The newly hatched crawiers and the adult are more susceptible to
chemicals, but the waxy covering on the larger immature makes them more difficult to
cover thoroughly with spray material (James and Eizen, 2001).



Table 1. Efficiency of tested insecticides against field strains of the cotton aphid, Aphis gossypii (Glover)

S3QIDLLIISNI QIONLLODINOIN 30 103443 JIXOL IHL OL

Beni-Suef Behera Menofia Gharbia
Insecticide LC50 (PPr) Sooe Toxicity LC50 (PPm) 5 Toxicity index (ll;ii)) sio Toxicity index | LCS0 (PPm) Slo T"’;St‘/
S.E. P index (%) +S.E. ope (%) +S.E. " %) s E i "(1%))(
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(ZSEZSLP) 1967.:1 1.26 69.37 :':26 1.56 65.41 *8'2(?32 1.54 87.52 | i 11.15:5 1.63 | 51.84
Acta;:é)%‘”f’ i3211°1 105 51.53 :'17.'24 1.63 71.70 32283 1.56 60.62 f‘;; 139 | 68.70
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Table 2. Efficiency of tested insecticides against field strains of the white fly, Bemsia tabaci {Genn.)

Beni-Suef Behera Menofia Gharbia
Insecticide T
LC50 _ LC50 o LC50 e LCS0 o
(PPM) Slope TOXIC(lE;j index (PPM) Slope TOXICIE}’ index (PPRY) Slope Toxqu}f index (PP} Slope TTome)( index
$S.E. ) 3S.E. (%) +S.E. (%) +S.E. (%)
Imidor (0% EC) | 283, | 173 63.40 £38 | 148 92.59 Pha LSS 31.60 201 164 82.61
Confidor (20% 1) | 5, | 1es 100 R AT 89.69 22 | veo 88.68 258 | e 68.13
Best 2,27 2.12 1.88 171
(255 WP) Lithe | 149 74.40 Zid | s 94.34 S8 0 16 100 Jdde | 1et 100
Actara (25% WG) | 5%, | 129 68.29 20 | 14 100 S50 s 92,61 Ky P ) 78.44
Marshal 5% wP)  f&75 1 138 8.96 255 | 1 6.77 B4 | | s S| 131 3.47
: : ) J
|
Polo 32.95 48.22 57.47 61.29 1
(509 5C) e T 1.17 5.10 M2 18 4.15 AW 3.27 A | 1z 2.79 }
Applaud (25% 5¢) | 1833 1 119 1.42 R TIIRE 1.64 o043 | 17 1.13 BLE | 113 1.30 1

S.E.=Standard error

e 38 NYMAYYE W W NYIiE

£6¢€



Table 3. Efficiency of tested insecticides against last nymphal instar of field strains of the white fly, Bernsia tabaci (Genn.)

Beni-Suef Behera Menofia Gharbia
Insecticide
LC50 o LC50 S LC50 T LC50 -
(PPm) Slope- TDXIC(IE\/L )lndex (PPm) Slope TOXICEE//o )mdex (PP} Slope Toxlc(lg\// ;ndex (PPm) Slope Toxlc(lg}/ )lndex
*SE, +S.E, £S.E. ¢ *S.E. °
1.96 3.91 6.15 3.64
Confidor (20% SL} £031 1.33 100.00 £1.18 143 100.00 £0.96 1.35 100.00 £1.78 1.67 100.00
. 3.64 5.11 8.95 4.33
Imidor (20% EC} 111 1.25 53.85 £1.56 146 76.52 +1.04 1.27 68.72 £1.12 1.43 84.07
Best 2.53 4.18 6.73 3.86
(25% WP) £0.98 143 77.47 + 066 1.58 93.54 £1.25 2.08 91.38 £0.79 1.74 94.30
3.00 4.47 7.82 417
Actara (25% WG) £ 083 1.22 65.33 £1.00 1.17 87.47 £117 i31 78.65 £0.94 1.43 87.29
2744 46.33 39.25 54.50
Marshal (25% WP) £4.11 1.24 7.14 + 622 1.42 8.44 511 1.21 15.67 £415 1,25 6.68
Polo 58.32 67.71 62.18 75.46
(50% SC) £1263 1.18 3.36 £15.53 1.35 5.78 £714 1.17 9.89 £533 1.35 4.82
98.52 93.44 99.38 101.93
Applaud {25% SC) £13.77 1.24 1.99 £18.45 1.42 4.19 £16.36 1.11 6.19 £13.24 1.23 3.57

S.E.=Standard error
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Colorimetric determination of the total protein contents (Table 4) of B.tabaci
whole body tissues revealed that the concentration of proteins reached to 0.861,
0.896, 0.882 and 0.952 (mg/100mg tissue of insect) in Beni-Suef, Behera, Menofia
and Gharbia, resp. The lower protein level in B.fabaci tissues was recorded in Beni-
Suef and the higher one was recorded in Gharbia but the difference in protein level
between Beni-Suef and three other Governorates was insignificant. The same trend
was present in aphid tissues, there was insignificant increase in total protein reached
to 2.29, 3.82 and 8.40% for Gharbia, Menofia and Behera resp. than Beni-Suef aphid.
The highly significant difference in protein level (71.85%) was recorded in Gharbia
whitefly than aphid of the same Governorate. This difference reached to 68.30, 69.16
and 69.57% between whitefly and cotton aphid tissue from Behera, Menofia and Beni-

Suef resp.

Enzymes are the most widely used protein markers, when enzymes of similar
function are produced at different loci, they are referred to as isozymes. 1sozymes are
multiple molecular form with the same enzymatic specificity each molecule that is
synthesized and controlled by the same gene (Loxdale and Lushai 1998). Non-specific
esterases are formerly known to hydrolyze and also catalyze hydrolysis of a variety of
diversified insecticideal esters such as benzilic, carbamate compounds and pyrethroids
(Devonshire, 1991).

Nine esterase fractions were found in whole body tissues of B.fabac/ and
A.gossypil. Fig 1 and Table 5. Fraction no.1 ( relative mohility 0.021) was present in
B.tabaci only, this fraction is the specific one for whitefly. Fraction no. 9 (relative
mobility 0.31) is the specific enzyme for A.gossypii. Fractions no. 2, 3, 4, 5, 6, 7 and 8
(with relative mobility 0.048, 0.077, 0.10, 0.14, 0.18, 0.21 and 0.26) were commaon
esterases in both insects. There were no differences in number and position of
esterase isozymes between four field strains of B.tabaci and A gossypii. Moreover, the
esterase patterns of four strains of each insect were indentical but different in their
activity (intensity of bands). The densitometric scanning of esterase isozyme patterns
in the whole body tissues of A.gossypii and B.tabaci was revealed that the activity of
all esterase bands of Gharbia and Behera aphids was lower than those of Menofia and
Beni-Suef aphids, but the activity of esterase bands no 1 and 2 in Behera and Beni-
Suef whitefly was less than those of Gharbia and Menofia. These results may be
illustrate the difference in response of A.gossypif and B.tabacs field strains to the toxic
effect of tested pesticides.
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Table 4. Total protein content (mg/100mg) of the whole bady tissues of different field
strains of B.tabaciand A.gossypi.

B.tabaci A.gossypii
Comparison between
B.tabaciand A.
Governorate Conc. of " .
Conc. of - gossypii protein
protein (mean Change protein Change content (%)
£5E) (%) {mean (%)
) +SE
) 0.861 0.262
Beni-Suef £0.032 0.0 + 0.028 0.0 (-} 69.57
0.896 0.284
Behera + 0.053 (+)4.07 +0.033 (+) 8.40 _ {-)68.30
0.882 0.272
Mencfia + 0.041 (+) 2.44 + 0.047 (+)3.82 (-) 69.16
) 6.952 0.268
Gharbia £ 0.066 (+)10.60 +0.027 (+)2.29 (-)71.85

S.E.=Standard error

Table 5. Refative mobility of esterase isozyme patterns in the whole body tissues of
different field strains of A.gossypii. and B.tabaci.

—
Relati A.gossyoii B.tabaci
elative
Band No. mobility vailue
(Rm) G | M | B | B | G | MF B, | Bs
| — T T
1 0.021 . i i - + + * +
> 0.048 + + + + + + + +
3 0.077 + + + + + + + +
4 0.10 + + + + + + + +
I,—_ﬁ r,,__
5 0.14 + + [— + + + + + +
6 0.18 + + + + r + + + +
7 0.21 + + + + + + + +
— [
8 0.26 + + + + + + + +
9 0.31 + + + + ) i ) .
Total band No, 8 8 8 8 8 8 8 8

{ + ) Present (- YAbsent  G: Gharbia Mf: Mencfia B: Behera  Bs: Beni-Suef
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Esterase
band No G- Mf; B. Bs. G Mi B Bs

Fig. 1. Polyacrylamide gel zymogram of esterase isozyme patterns in whole body
tissues of Bemisia tabaci and Aphis gossypif field strains stained with a-
naphtylacetate acetate as substrate. Lanes : G; , Mf; , B; and Bs; of A
gossypf, Lanes : G; , Mf; , B; and Bs, , of B.fabag collected from Gharbia,
Menofia, Behera and Beni-Suef governorates, respectively Esterase band

numbers are indicated on the left side of the gel.

Esterases have been classified according to their reaction with various specific
inhibitors. At least three classes of esterases can be identified based on the substrate
specificity and the inhibition test, cholinesterases inhibited by carbamtes and
organophosphates, carboxyl esterases (aliesterases) inhibited by organophosphates
only and aromatic esterases (arylesterases) not inhibited by carbamates or
organophosphates (Bush et al, 1970 and Augustinsson, 1961). Fig. 2 and Tables 6
and 7 illustrated the response of esterase bands to the specific inhibitors and their
type with a-naphtyl actetate substrate. Bands no. 4,5 and 6 in B.fabac from four
Governorates were highly capable for hydrolyzing a-naphthy acetate after the
inhibition with Eserine, Azodrin, Dursban and Paraoxon so that they were classified as
arylesterases. Bands no. 2, 3 and 7 were inhibited by Dursban and Paraoxon they
were classified as carboxylesterases. Band no. 1 and 8 were inhibited by Eserin,
Azodrin, Dursban and Paraoxon were classified as cholinesterases. These results may
be explained the tolerance of whitefly from four Governorates to Marshal, Polo and
Applaud pesticides. The results were agreed with those of Sun and Chen (1993) who
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mentioned that ten molecular forms of carboxylesterases with a-naphthyl acetate in
rice brown plant hopper, Nisparvata lugens. The three highly active ones were
purified and characterized, they served both as a catalytic protein of the hydrolysis of
some insecticides and a binding protein for the oxons of several Organophosphorus
compounds and possibly some Carbamates and Pyrethroids. It was proposed that the
gene encoding the enzymes was expressed to a greater extent in resistant than
susceptible insects. Byrne et af, (1994) stated that esterase and ACh-E enzymes have
been widely used as markers for resistance in B.fabaci with insensitive ACh-E
confirmed as the most important defense against Organophosphates and Carbamates.
Rooker et al.,, (1996) reported that the high activity of esterases involved in insecticide
resistance which caused by an enzyme overprouduction. This overproduction Is the
result of gene amplification and or gene regulation. In A.gossypii the inhibition
reaction revealed that all bands were inhibited with Dursban and Paraoxon, so there is
no arylesterase in aphid tissue. Bands no. 2,3,4,8 and 9 inhibited with Eserine and
other pesticides were classified as cholinesterases. Bands no. 5,6 and 7 inhibited by
Dursban and Paracxon were classified as carboxylesterases. Owusu et af, (1996}
mentioned that the tissues of cotton aphid contained concentrated bands of carboxyl

and cholin esterase isozymes,
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(4)

G Ml B Bs G: ME B: Bs;

. Paolyacrylamide gel zymogram of esterase isozyme patterns in whole body

tissues of Bemisia fabaci and Aphis gyssypii field strains stained with a-
naphtylacetate as substrate after using (1) Esering, (2) Azodrine, (3) Dursban
and (4) paraoxon as inhibitors. Lanes: Bs, , B, , Mf, , and G, , of B.tabaci
Lanes: Bs; , B, , Mf; and G; of A. gossypii collected from Beni-suef, Behera,
Menofia and Gharbia respectively.Esterase band numbers are indicated on the
left side of the gel .
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Table 6. Response of non-specific esterase bands to specific inhibitors in the whole
body tissues of different field strains of B.tabaciand A.gossypi.

Respone of esterase bands to inhibitors
( Relative (1) Eserine
Band No. mobility value ) -
(Rm) B.tabaci A.gossypii
Bs; B it Gy Bsz B, Mf, G,
1 0.021 I 1 I 1 - - - -
2 0.048 1 I N N | I I I
3 0.077 N N N N I I I I
4 0.10 N N N N I I I I
5 0.14 N N N N N N N N
6 0.18 N N N N N N N N
7 0.21 | I N N N N N N N
8 0.26 I I I I 1 1 I 1
9 0.31 - - - - I I I 1
{2) Azodrin
1 0.021 N N N N - - - -
2 0.048 N N N N 1 1 1 1
3 0.077 N N N N I I I I
4 0.10 N N N N 1 1 1 I
5 0.14 N N N N N N N N
6 0.18 N N N N N N N N
7 0.21 N N N N N N N N
8 0.26 )| I I 1 I 1 I I
9 031 - - - - I I i 1
{3) Dursban
—
1 0.021 I I I 1 - - - -
2 0.048 I I I I 1 I I I
3 0.077 I I 1 I I I I I
4 0.10 N N N N 1 1 I I
5 0.14 N N N N I 1 I I
6 0.18 N N N N I 1 1 I
7 0.21 1 I I I 1 1 I I
8 0.26 I I I 1 I I I 1
9 0.31 - - - I I I I
4) Paraoxon
1 0.021 1 I I I - - - -
2 0.048 I I I I 1 1 I I
3 0.077 I I I I I I I I
4 0.10 N N N N I 1 I 1
5 0.14 N N N N I " i I I
6 0.18 NN N N 1 I I I
7 0.21 1 | I I I 1 I I
8 0.26 I I I 1 I 1 I 1
9 0.31 - - - _ I I I I
{ - ) Absent { I ) Inhibition ( N )} Noninhibtion
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Table 7. Type of esterase enzyme bands in the whole body tissues of B.tabaci and

A.gossypii.
Relative mobility Type of esterase band
Band No. -
value (Rm) B tabac A.gossypii
1 0.021 Cholnesterase Absent
2 0.048 Carboxylesterase Cholinesterase
3 0.077 Carboxylesterase Cholinesterase
4 0.10 Arylesterase Cholinesterase
5 0.14 Arylesterase Carboxylesterase
6 (.18 Arylesterase Carboxylesterase
7 0.2 Carboxylesterase Carboxylesterase
8 0.26 Cholinesterase Cholinesterase
9 0.31 Absent Cholinesterase i
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