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ABSTRACT:

Toxicity of acetamiprid (mospilan 20% Sp), chlorpyrifos-
methyl (reldan22.5% EC) and pyriproxyfen (admiral 10% Ew)
against laboratory and field strains of whitefly, Bemisiatabaci was
studied. Evaluation of biochemical alterations of carbohydrate
hydrolyzing enzymes (amylase, trehalase and invertase)activity were
recorded and discussed as biomarkers for acetamiprid, chlorpyrifos-
methyl and pyriproxyfen toxicity in the both of strains of B.tabaci.
Results indicated that these compounds decreased the activities of
amylase and trehalase enzymes in laboratory and field strains.
Regardingto invertase enzyme, acetamiprid increased the activity
ofinvertase enzymein the two strains while chlorpyrifos-methyl
elevated the activity of invertase enzyme in laboratory strain,
pyriproxyfen reduced the activity of invertase enzyme in both strains.
Field study was conducted to evaluate the efficacy of tested
insecticides against the adults of B. tabacion tomato crop, during
seasons 2018 and 19 at Zagazig district, Sharkia Governorate.

Results showed that acetamiprid was the most effective
insecticide in both seasons, which achieved 86.81 and 88.20% of
reduction percentage in B. tabaci population, followed by
chlorpyrifos- methyl recording 77.17 and 81.82%, pyriproxyfen was
the least potent compound which recorded 59.58and 63.62% of
reduction percentage in the pest population in seasons 2018 and
2019 respectively.

Conclusively, it was proved through this study that the
neonicotined, acetamiprid was the most potent toxicant against b.
tabaci, so we used acetamiprid in B. tabaci management.

Key words: Whitefly, acetamiprid, chlorpyrifosmethyl, pyriproxyfen,
relative activity.
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INTRODUCTION:

The cotton whitefly, Bemisiatabaci (Genn.) (Hemiptera:
Aleyrodidae) is one of the most global destructive pests (Jiao et al., 2012;
Ghosal and Chatterjee, 2012). Whitefly is a sucking insect that suck the
plant Juice from more than 500 host plant species (Hunter and Polston,
2001), causing indirect damage of plant leaf by expelling honeydew which
is considered a base for black sooty mold fungi growth (Berlinger,1986;
EFSA,2013), the molds cause the suppression of photosynthesis and
reduce the market value of yield (Belinger,1986).As well as whitefly can
transmit more than 100 virus species (EFSA,2013) involving the tomato
yellow leaf curl virus (Ghanim and Czosnek, 2000),the sweet potato leaf
curl virus (Lotrakol et al., 1998) and the tomato mottle virus (Hunter et
al.,1998). In many agricultural systems, management of whitefly largely
relieson insecticides application suchas; Neonicotinoids ,organophosphorus
insecticides Ops), insect growth regulators (IGRs), carbamates and
pyrethroids (Sayed Abdul Rahman et al., 2000). Because of intensive
applications of chemicals, B.tabaci has developed high resistance to
conventional used compounds (Ahmed et al, 2010; Li et al., 2012).

Therefore, it is urgent to develop new or non-conventional
compounds to control highly resistant B. tabaci and to preserve their
efficacy by applying insecticides resistance management strategies
(Horowitz et al., 1998).

MATERIALS AND METHODS:

Tested insecticides:

Acetamiprid (Mospilan 20% Sp.) provided by Qingdao KYX
chemicals Co.Ltd.Chlorpyrifos-methyl (Reldan 22.5% EC) provided by
Syngenta Company. Pyriproxyfen (Admirall0%EW) provided by
Sumitomo Company.

Tested insect:

The whitefly adults of laboratory and field strains treated with Lcsg
value of tested insecticides were determined. They were 1.79 and12.14
ppm for acetamiprid, 3.61 and 35.92ppm for chlorpyrifos- methyl, and
6.25 and 49.52 ppm for pyriproxyfen for laboratory and field strains,
respectively.
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Preparation of Insects for analysis:

After treatments, the survival adults were collected from each
treatment and from control by inspirator after 24h for acetamiprid and
chlorpyrifos-methyl, and 72h for pyriproxyfen, and transferred into 1.5ml
micro centrifuge tubes Each tube was labled according to the tested
compound and control, containing (%) g of adults. Samples were stored at
—20°c untilbio chemical analysis.

Determinationof ~ carbohydrate  hydrolyzing  enzymes  activity
(amylase,trehalase and invertase)

Digestive enzymes were determined according to the modifications
of Amin (1998) to the method described by Ishaaya and Swirski (1976).

Data analysis:
Data obtained were analyzed by probit analysis (Finney, 1971) to
estimate ( LCs and confidence limits values ).

Field studies:

The field experiment was carried out at tomato field in Zagazig
district, Sharkia Governorate, during seasons 2018 and19;to evaluate the
efficacy of tested insecticides against Bemisia tabaci under the field
conditions.An area of about (11 Kirrat ) was divided into 4 equal plots (3
treatments in addition to control ). Treatments were arranged in a
randomized complete block design with four replicates.

The treatments were applied when the pest crossed the economic
threshold level (ETL) .Aknapsack sprayer (20 litter )was used and filled
with the recommended concentrations of each insecticide.

During application of insecticides, consideration was taken to make
sure that the whole entire leaves surface was sprayed since whiteflies were
attacked at the under sides of leaves, the plot of control was sprayed with
water. For counting the numbers of adults and immature stages, samples of
25 tomato plants were collected randomly from each replicate and placed
in paper bags then brought to the laboratory for examination, they were
examined one day before treatment, after 1,3,5,7 and 10 days for
(Acetamiprid and chlorpyrifos-methyl ), and after 3,5, 7 and 10 days for
pyriproxyfen. The reduction percentage were computed according to the
equation of Hinderson and Telton (1955).
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RESULTS AND DISCUSSION:

1. Biochemical effects of tested compounds on laboratory and field
strains of whitefly, Bemisia tabaci

a-carbohydrate hydrolyzing enzymes activities

Results in Table (1) showed the changes in the activity of carbohydrate
hydrolyzing enzymes (amylase, trehalase and invertase) of the adults after
treatments with different insecticides.

1-Amylase

Starting from amylase which hydrolyzing starch in the biological
systems in whitefly,B.tabaci. Certain insecticides caused a variable levels
of inhibition in amylase activity in the laboratory and field strains.
Acetamiprid appeared a slight inhibition (-13.07%) in the enzyme activity
in the laboratory strain, while the inhibition elevated to (-40.45%) of
enzyme antagonism in the field strain compared with control for each of
them.Continently the inhibition of amylase activity in the laboratory strain
was (-23.34%), which increased to(-31.02%)of enzyme inhibition in the
field strain after treated with chlorpyrifos-methyl. The decleration in the
activity of amylase enzyme was observed in the field strain after treated
with pyriproxyfen in a level of inhibition(-9.94%) as compared with
laboratory strain, which revealed an elevation in amylase high level in
amylase inhibition(-31.24%).

2-Trehalase

On the other hand, trehalase which hydrolyzing trehalose sugar,
inhibition of trehalase activity was substantially in the field strain,
recording (-43.42%) comparison with laboratory strain which appeared
(-15.11%) of delaying in the enzyme activity after treated with
acetamiprid, followed by chlorpyrifos-methyl which caused (-32.06%) of
enzyme inhibition in the field strain, and(-25.23%)in the laboratory strain.
Pyriproxyfen caused a considerable effect in the enzyme activity, recording
(-27.05%) in the laboratory strain, whereas the enzyme reached a weak
level of inhibition, recording(-18.86%)in the field strain.

3-Invertase
Regarding to the invertase enzyme, which hydrolyzing sucrose, the
rate of inhibition in the invertase activity was noticeable with pyriproxyfen
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in the laboratory strain,(-24.70%),whereas the enzyme inhibition dropped
to (-7.32%) in the field strain. Given to the inhibition in the field strain was
seen after treatment with chlorpyifos-methyl, recording (-17.31%) while
the laboratory strain recorded (8.78%) of synergism. Clear synergism
without any inhibition was observed in the field strain after treated with
acetamiprid, recording (7.79%)of enzyme activity in the field strain, which
elevated to (18.20%) of synergism in laboratory strain.

The present results are supported with Azabet al.(2011) who studied
biochemical effect of seven insecticides (acetamiprid, imidaclopride,
chlorpyrifos, profenofos ,botany grad, orizon (acetamiprid +abamectin)
and cloves oil) on the activity of carbohydrate hydrolyzing enzyme
(amylase, trehalase and invertase).

Results indicated that these insecticides appeared different effects on
the activity of carbohydrate hydrolyzing enzymes, acetamiprid and
chlorpyifos methyl caused decrease in the activity enzymes.

Field studies:

Effect of tested insecticides against the adults of whitefly, Bemisia tabaci
on tomato crop under field conditions:

Data represented in Tables (2 & 3) showed the efficacy of
insecticides acetamiprid (mospilan 20% Sp), pyriproxyfen (admiral
10%EW) and chlorpyrifosmethyl (reldan 22.5% EC) against the adults of
B. tabaciat the recommended rate during the two seasons of 2018 and
2019.

Data in Table (2) showed that the reduction percentage in B. tabaci
population was recorded till 10 days after treatments. These data indicated
that all tested insecticides caused increasing in the reduction percentages
during all time intervals. Effect of acetamiprid started after one day of
treatment, recording (90.98%) and continued till the end period of 10 days,
giving (77.25%) of reduction percent, effect of chlorpyrifos-methyl
improved after 1day of treatment recording (86.15%) and marched at the
same trend till recorded(64.44% )of reduction percent at the end period of
10 days. Effect of Pyriproxyfen appeared after 3 days of treatment giving
(59.53%) and (50.28%) of reduction percent at the end period of 10 days.

On the other hand, acetamiprid introduced the highest mean of
(86.81%) followed by Chlorpyrifos-methyl at level of (77.17%) while
pyriproxyfen gave the least mean of reduction percent (59.58%). There
were significant differences between the three insecticides.
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Table (2): Reduction percentages in adults of Bemisia tabaciaftertreatments
with different insecticides on tomato crop duringseason 2018

Tested Recommended | Reduction %
insecticides rate Mean
lday | 3days | 5days | 7days | 10days | %

Acetamiprid 25 gm/100 90.98 | 93.06 | 89.07 | 83.70 | 77.25 86.812
209%SP liter water

Chlorpyrifos- | 1liter /feddan | 86.15 | 83.49 | 79.08 | 72.70 | 64.44 77.17°

methyl

22.5%EC

Pyriproxyfen | 75ml /100 liter | - 59.53 | 63.30 | 65.20 | 50.28 59.58°
10% EW water

Means in columns followed by the same latter are not significantly different ( P < 5%)
according to Duncan's multiple range test (Duncan,1955)

Table(3): Reduction percentages in adults of Bemisiatabaciafter
treatments  with different insecticides on the tomato crop
during season 2019

Tested Recommended Reduction %
insecticides rate Mean
lday | 3days | 5days | 7days | 10days %

Acetamiprid | 25 gm/100 | 93.12 | 95.15 | 91.10 84.92 | 76.74 88.202
20%SP liter water

Chlorpyrifos- | 1 liter/feddan | 89.45 | 87.44 | 83.97 78.04 | 69.66 81.82°
methyl
22.5%EC

Pyriproxyfen | 75ml /100 liter | - 61.47 | 65.48 67.35 | 60.18 63.62°
10%EW water

A,b,c Means in columns followed by the same latter are not significantly different P < 5%
according to Duncan's multiple range test (Duncan, 1955).

Data in Table (3) revealed significant differences between the tested
compounds against whitefly, during 2019. Acetamiprid achieved the
highest mean of reduction percent (88.20%) while the mean of reduction
percent of chlorpyrifos-methyl was (81.82%) and (63.62%) for
pyriproxyfen. The levels of reduction exhibited by acetamiprid,
pyriproxyfen and chlorpyrifos-methyl were increased more than that
obtained throughout the season 0f2018. These results were confirmed by
Naranjo and Akey (2005) who carried out two field trials to test the
potential of acetamipridin combating of Bemisiatabaci (Gennadius) in
cotton compared with (IGRs) pyriproxyfen and buprofezin.
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Results showed that after treatment with acetamiprid, the population
of B.tabaci became lower than that with pyriproxyfen, as acetamiprid is a
fateful compound in the control of B.tabaci.

Conclusively, it was proved through this study that the neonicotined,
acetamiprid was the most potent toxicant against B. tabaci, so we used
acetamiprid in B. tabaci management.
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