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ABSTRACT

The rate of population growth is one reason that the sweet potato whitefly
has become such a noxious pest. The effectiveness of an insecticide depends on
the methods, the rate and the frequency of application. It is apparent that the degree
of effectiveness of insecticides in the field correlate with the resistance status of
Bemisia tabaci. Resistance to Organophosphorous , carbamates and pyrethroids is
well established and involves a suit of mechanisms. In recent years, the need for a
greater diversity of different groups or classes of insecticides for whitefly control
having different mode of action become a must. Bioassays of whitefly field strains by
leaf dip were performed with the susceptible strain as well. De‘ermination of the
effectiveness of 20 insecticides typical of three foregoing year belonging to 7 classes
revealed that Insect Growth Regulators were in the first potency arrangement,
carbamate derivatives still effective and imidacloprid come up to the development of
resistance. In addition to all insecticides resistance levels tend to arise than before,
fenitrothion, chlorpyrifos-methyl and pirimiphos-methyl supposed to be neglect from
the future control.

INTRODUCTION

The tobacco whitefly or sweet potato whitefly Bemisia tabaci (Genn.)
can develope problem to various crops such as cotton lint stickiness, (Hector
and Hodkinson,1989; Naranjo et al.,1998), tomato irregular ripening disorder
(Schuster 2002) and squash silver leaf disorder (Chen et al., 2004), adding
up, a potential vector of over 70 different plant viruses as well as causes yield
loss. Intensive use of pesticides caused build-up of resistance (Prabhaker et
al., 1989). Then detecting insecticide resistance is very significant and
providing an early warning or some indication of the genetic potential for
resistance occurs (Roach and MC-kerzie, 1987). Also determining changes
in the distribution or severity of resistance is very important to make a
recommendation for pesticides least affected. Since decision aides for
insecticide use based on efficient sampling methods and action thresholds
have been applicable. The successful Integrated Resistance Management
depends on modifying the way that insecticides are deployed and reducing
the total number of treatments applied. Looking at the insecticides shifts
within the years and regions can infer how and when specific insecticide
works. In regarding the whitefly stage specific mortality from insecticides it
clearly identify the mode of action of the respective chemistries used however
conventional chemistries was capable of killing younger instars while IGRs
important for regulate the population density below the thresholds (Ellsworth
et al.,1995; Naranjo et al.,1998).

MATERIALS AND METHODS

The whitefly adults of Bemisia tabaci were tested for the susceptibility
to 20 insecticides, names profenofos (Selecron-Curacron 72% EC),
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chlorpyrifos-methyl (Reldan 50% EC), pirimiphos-methyl (Actellic S0%EC),
fenitrothion (Sumithion 50%EC), methomyl (Lannate 90%SP), Fenvalerate
(Sumicidin 20% EC), Lambda-cyhalothrin (Karate 2.5% EC), fenpropathrin
(Meothrin 20%EC), Imidacloprid (Confidor 20%SL), thiamethoxam (Actara
25%WG), pyriproxyfen (Admiral 10%EC), flufenoxuron (Cascade 10%DC),
lufenuron (Match 5%EC), pymetrozine (Chess 25%WP),  chiorfenapyr
(Challenger 36% SC), thiocyclam (Evisect 50%WP), Savona (M-Pede 49
%) , KZ-0il 95% EC, and CAPL-2 96.62% EC.

The resistance survey was conducted in August-September when
large number of insects was present in fields. Adults were collected in the
field with a custom-made battery operated suction sampler (Dittrich et al.
1880, and Ayoub 2001). Adults were collected randomly across each field
from two or more fields, randomly selected in a representative vegetables
growing area. The samples were pooled in one or two wide mouth glass jars,
which were kept in an ice box during the transport from the field to the
laboratory. Before bioassay tests, the jars were taken out of the cool box and
inverted upside down on a table for 10 min , so that the healthy individuals
would move to the top of the jar due to positive light. Weak and dead
individuals were discarded (Ayoub, 2001).

Survey of whitefly strains collected from four governorates: (Behera,
Dakahlia, Beni-suef and Fayoum) was done in three successive years in
summer was carried out. Results of whitefly adult responses from the studied
areas in Egypt were compared with each others within the same year.

The bioassay method as adopted by Dittrich and Ernst (1983), and
Prabhaker et al., (1985) whitefly adults exposed to cotton leaf discs which
were dipped in solutions of the formulated materials for 10 seconds then after
drying placed on a thin layer 1.0 ml of 2% agar-agar in Petri dishes. The
tested concentrations were prepared by diluting the formulated insecticides
with local tap water to the appropriate concentration. [A series of 10
insecticide concentrations were used at 0.5 fold, a constant volume of water
250 ml was measured]. Untreated cotton leaves were transferred to the
laboratory, cleaned with paper towels. Adults SPWF were carefully
immobilized with carbon dioxide, placed on a wax paper, and then transferred
to a clear plastic Petri-dish 50 mm @. Each Petri dish had 4 holes covered
with metal screen for good ventilation. About 50 + 10 adults were placed in
each Petri-dish; a rubber band was used to fasten the two parts of the Petri
dish together. Each treatment was replicated four times. The control was
tested with water only. The insects were maintained at temperature of 25 + 2
C® and 70 £ 5 % RH. Mortality counts were made after 24 hours for all
insecticides except for the 5 used IGR: pyriproxyfen, chlorfenapyr, lufenuron,
pymetrozine, and flufenoxuron for which the mortality counts were made after
48 hours. Natural mortality never exceeded 10% in the untreated check.

The unselected strain were reared and tested similarly for resistance
ratios estimation. The data subjected to computer program for analysis of the
LCs calculation. The results were corrected for natural mortality using
Abbott's formula (Abbott, 1925) before subjecting for the statistical analysis.
The resistance ratio (RR) for each insecticide in each governorate was
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calculated by dividing the LCs, of the selected field strain by the LCs, of the
lab strain, and divided to 4 categories beginning from 0 to 5 means
susceptible, 5 to 10 law resistance, 10 to 100 moderate resistance and 100 to
1000 high resistance .

RESULTS AND DISCUSSION

All susceptibility testes for all collected whitefly populations were
carried out in laboratory according to the leaf dip bioassay technique. The
ootained LCs, values are listed in Table (1).

According to the control breakdown occurred apparently when
resistance ratio were >20 fold. It could be position the insecticides
competence with reference to disregard or desire for future control.

Generally IGRs were in the initial category followed by thiamethoxam
which was more potent insecticide than the other classes except for novels,
followed with profenofos, methomyl, fenvalerate, fenpropathrin. Also 'ambda-
- cyhalothrin considered has potential of effective control except that resistance
ratio detected in Dakahlia 2003.

From the preceding data it could be concluded that CAPL-2 oil was

the most resistance insecticides when recorded high resistance ratios in all
candidate populations except for Beni-suef and Fayoum 2001. While the only
recorded M-Pede resistance ratio was the Fayoum 2003 strain. Clearly, from
the first and the third year, advance of resistance to imidacloprid were more
than thiamethoxam.
There is awareness that the newly introduced insecticides exhibit extremely
resistance, lufenuron and pyriproxyfen since RR were Beni-suef, 1500 and
933 in 2002 respectively, Fayoum and Dakahlia1386 and 3033. It was found
that chlorfenapyr was the most effective compound. In addition to the
apparent fluctuation in LCs; of this class of insecticides from the beginning
and the end of the susceptibility test which represent the presence of slight
increase in resistance levels. Regarding the assessment between whitefly
field seasons there is development of resistance to all insecticides from level
of resistance to another in each insecticide and in each class. There is slight
differences between tested sits. In general Fayoum governorate was contain
the most resistant population.

Fenitrothion the OP insecticide show evidence of high resistance
ratio followed by chlorpyrifos-methyl but pirimiphos-methyl recorded few
resistance ratio only with three collected whitefly population. Variation in
susceptibility to OPs compounds fluctuated in consistency within the
population in which the susceptibility increased in full-in addition highly
significant correlations were observed among responses to OPs

Resistance management tactic other than substitution of an
alternative control are often most effective when implemented at very low
resistance frequencies, after less far than 1% would repeatedly by cause
control failures because it depends on density, age structure, and resistance
frequencies. The pesticide efficacy threshold concept will be most useful only
when it is defined in upward scale of pest density and the frequency of
appropriate life stages.
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Pesticide alternations should be implemented is irrespective of population
density because these actions must be taken many generations before
control failure are likely to occur, (Mani 1985).The results agree with Roach
and Miller (1986) mentioned that when R gene frequencies>10%, resistance
is already established in the population. Despite this, alternation of
compounds from different chemical classes remains an entirely viable
resistance management technique since such a practice will always minimise
selection pressures. Horowitz et al., (1994) found that at LCs,, the resistance
ratio value after three successive applications of pyriproxyfen for suppression
of egg-hatch was 554 for adult emergence failure, the resistance ratio was
10.

Similar results attained by (El-kady and Devine, 2003) where
reported that the strains of whiteflies in Egyptian fields were little resistant to
OP’s profenofos and pirimiphos-methyl when compared with Sudanese
strain. And when they studied the resistance of B.tabaci to various
insecticides of some populations in Egypt, A-cyhalothrin gave (10-27 folds)
which was less than other Pyrethroids. All fields' whitefly populations were
resistant to Carbamate (20-50 folds) and aldicarb (40-80 folds). Carbamates
were widely used in Egypt and accounted for 31% from the total insecticides
used.

All these changes of LCsy’s values indicated high resistance of field
strains of whiteflies exposed to heavy exposure of pesticides. OF and
carbamate insecticides resistance may be due to modification to their
common acetylcholine esterase target site, but in current study the temporal
pattern of resistance suggest that carbamate and OP resistance are
unconnected.
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