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Abstract

This work was conducted to assess the effectiveness of three bio- insecticides (Spinosad,
Abamectin and Thiomethoxam) against the mature stages of the whitefly (Bemisa tabaci):
Aleyrodidera. HomoPtera . The results showed all pesticides it was active in decreasing the pop-
ulation density of adults in first day after spraying, after which its effectiveness it started to de-
crease after the 3rd and 7th day of spraying, on the other hand, the lowest population density of
nymphs was recorded from day 7 onwards after 2nd spray with pesticides. 17.42 adults/10 leaves
and 9.82 nymphs/16 cm2 was the lowest population density after 2nd spray of pesticides com-
parison with the durations before spraying and the 1st spray, which reached rate of population
density (55.14 and 25.37) adults 10/leaf and (47.93 and 21.8) nymphs 16/cm2 respectively, Spi-
nosad pesticides were characterized reduced the population density of adult after (1 and 3) days
for each of the 1st spray, which reached an average of (2.11, 3.77) insects/10 leaf and (1.66, 2.66)
insects/10 leaf for the 2nd spray respectively and for the nymphs at the 2nd spray after (1, 3,
and 7) days, which reached an average of (8.66, 4.88, 3.88) nymph/16 cm2 respectively . The
present results it shows the effectiveness of the biological agents used (bio-pesticide) and demon-
strate that biological insecticides can be used in the management of whitefly by following safety
instructions for the use of insecticides and choosing the right time to harvest the plants this is to
avoid harm from pesticides as much as possible.
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1-Introduction

The whitefly Gennadius (Bemisia tabaci) of the order Hemiptera and the Aleyrodidae family are insect
pests widespread in most parts of the world. (America, Europe, Africa, Asia, then Australia) has a wide plant
hosts range and causes harm and threat to most economic crops due to its direct and indirect damages, as this
insect has the ability to transmission of more than 110 plant pathogenic viruses (1,2).This insect infects a
wide range of plant families , among the plants most susceptible to infection with this insect are tomatoes,
cucumbers, okra, cotton and eggplant(3, 4, 5, 6, 7, 8, 9).

The nature of the damage that this pest causes to plants is by attacking the phloem sap and sucking the
sap and secretion of toxic substances, which negatively affects the plant by reducing the synthesis process
photosynthesis, plant yellowing, leaf fall. There is also the presence of honeydew on the infected plant parts
It becomes a catalyst for the growth of some molds and their negative effects on plant. The insect contributes
to the transmission of many pathogenic viruses, including BGMV (Bean golden mosaic virus),
TMOV(Tomato mottle virus), (TYLCV) Tomato yellow leaf curl virus .great losses for crop caused by these
viruses in terms of quantity and quality of production (3,10).
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The cause behind the increased the importance and risk of this whitefly is the speed with which it forms
resistant strains for chemical pesticides, it has strains resistant to carbamates and pesticides organophos-
phates, pyrethrins, and neonicotinoids. This is because it has several different mechanisms for resistance to
these pesticides, and the effect may be genetic in the organism in response to selection pressure (11,12).

whityfly affects vegetables, watermelon, cotton ,fruits and citrus .because of the importance of the insect
and the damage it causes, many methods have been used to combat it especially chemical pesticides, as they
are an effective and quick-acting method. imidacloprid has been widely used to control whitefly and has
achieved good results in controlling these. It works to inhibit its development during its annual life cycle and
its movement between crops (13).

Due to the side effects of chemical pesticides on the environment and their impact on humans, in addition
to that the whitefly is characterized by the rapid formation of strains that are resistant to chemical pesticides
(14). researchers have moved towards the need to search for other alternative methods with similar effective-
ness achieved by chemical pesticides and at the same time safe for humans and the environment and inex-
pensive ,biological control played the largest role in achieving these goals (15) . In view of the importance
of this insect pest locally and globally, and due to the lack of sufficient studies have been carried out. This
study aims to evaluate the effect of bio-pesticides (Spinosad, abamectin and Thiomethoxam) in mature stages
of whitefly.

2- Materials and Methods
2-1-Studying the effect of bio-pesticides in the population density of the B. tabaci .

This work was conducted in two greenhouses at the Medical Technical Institute / Kut on cucumber plants
during the autumn season from September to December / 2020. The land was divided into five lines where
cucumber seeds were cultivated. The expanse between one plant and another was 50 cm, after which the plant
was left to infect with insect pests (16). After the infestation appeared, and after 30day after planting, and
when adult population density is reached 7-15 adults per leaf, the plants were then sprayed with bio- pesti-
cides,at a rate of three replicate of each pesticide, using a 2-liter hand sprayer. The population density was
calculated at the day before spraying, as well as After (1, 3, 7) days of spraying, and re-spraying one week
after the first spraying(2).

2-1-1-Studying the effect of bio- pesticides in the population density of B. tabaci adults

population density of adults on cucumber leaves early in the morning was calculated by counting directly
on the underside of the leaf after leaf gentle turn in ten leaves before and after spraying (2).

2-1-2-Studying the effect of bio- pesticides in the population density of B. tabaci nymphs

nymphs population density was calculated by calculating the number of nymphs per 4cm? of cucumber
leaves, four parts for each leaf and for every ten leaves, the cucumber leaves were transported to the labora-
tory in a plastic bag, and the nymphs were calculated under dissecting microscope before and after the spray-
ing process.
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2-2-Toxic action of bio-pesticides in nymphs and adults of B. tabaci

We measured the effectiveness of pesticides (spinosad, abamectin, thiomethoxam) at the field concentra-
tion (0.5 ml/l) and at half the field concentration (0.25 ml/l) in whitefly mature stages on cucumber leaves,
three plants were sprayed for each concentration (treatment) and three plants were sprayed with water alone
(control).Ten leaves were examined under the microscope, and the The relative effectiveness of insecticides
in decreasing adult and nymph numbers was calculated. after (1,3,7) day after spraying.

2-3-Statistical analysis

data was analyzed according to Complete Randomized Blocks Design (CRBD) as a factorial experiment
using the least Significant difference test (R.L.S.D.) below significant level 0.05.

3- Results and Discussion
3-1-Evaluation of the toxicological efficiency of pesticides in the population density of insect adults.

The results of Table (1) also show the effect of durations in population density, the lowest rate 17.27
insects per leaf one day after spraying , which significantly different from the durations after (3 and 7) days
, reached (21.08 and 25.84) 10 insects/leaf for each, respectively. Spraying also had a significant impact, as
the rate reached its lowest after the second spray, reached to 17.42 insects 10/leaf, which difference from
pre-spray and first spray, reached (55.14 and 25.37) insects 10/leaf for each, respectively. lowest rate reached
with spinosad pesticide at first and second spraying and after (1 and 3) days of spraying, reached to (2.11,
3.77, 1.66, 2.66) insects 10/leaf, respectively, difference significantly from the remaining treatments.

Table (1):-Toxic action of bio-pesticides in B. tabaci adults

Population density of Bemisia tabaci adults: insect/10 leaf

Pesticide Pre Reduction at days Reduction at days after Pesticide
spraying after 1%t spray 2" spray average
1 3 7 1 3 7

AB 55.14 18.88 20.77 25.55 29.88 19.22 28.11 28.22

SP 54.84 2.11 3.77 11 1.66 2.66 5.66 11.67

TH 55.43 37.33 52.66 56.33 13.77 27.44 28.44 38.75

average 19.44 25.73 30.96 15.1 16.44 20.73
55.14 25.37 17.42
RLSD 0.05 5.28 2.72
duration average | After(1) day=17.27 | After(3) day=21.08 \ After(7) day=25.84
RLSD 0.05 for 1.29

time duration

RLSD (0.05) to interaction between(pesticide*spraying*time)=3.72.

The results are shown in Table (2). There are significant variances in the impact of durations in nymphs
population density its lowest after 7 day of spraying bio- pesticide which reached 13.77 nymphs/16 cm?,
which differed significantly from the duration after (1,3), which amounted to (17.36 and 15.21) nymphs/16
cm?, respectively. The lowest nymphs population density was 9.82 nymphs/16cm? after the second spraying,
compared to before the spraying and the first spraying it reached (47.93, 21.8) nymphs/16 cm? respectively,
lowest population density also noted with spinosad insecticide treatment after the second spraying (1, 3, 7)
days after spraying , which reached (8.66, 4.88, 3.88) nymphs/16 cm? for each, respectively, which differed
significantly from the remaining treatments.
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Table (2):-Toxic action of bio-pesticides in B. tabaci nymphs
RLSD (0.05) to interaction between(pesticide*spraying*time)=5.03

Population density of Bemisia tabaci nymphs: insect/16cm?

Pesticide Pre Reduction at days Reduction at days Pesticide
spraying after 1t spray after 2" spray average
1 3 7 1 3 7
AB 46.06 24.33 22.44 21.22 9.66 11.77 9.33 20.68
SP 47.81 16 12.22 17.44 8.66 4.88 3.88 15.84
TH 50 23.88 28.33 23.88 21.66 11.66 6.88 23.75
average 214 20.99 20.84 13.32 9.43 6.69
47.93 21.8 9.82
RLSD 0.05 5.23 0.93
duration After(1) day=17.36 After(3) day=15.21 After(7) day=13.77
average
RLSD 0.05 1.24
for time
duration

Suggestions put forward in studies related to the pesticide spinosad were wide-ranging, especially when it
came to sucking insect pests such as whiteflies, (17) discovered the biopesticide spinosad most active in
decreasing whitefly density.

(18) record in study to evaluate impact of both the pesticide spinosad and the pesticide metarhizium an-
isopliae, Beauveria bassiana, and azadirachtin in whitefly population density (Bemisia tabaci) ,the high ef-
fectiveness of the pesticide spinosad in combating whiteflies population on tomato, compartion to the rest of
the biological factors and that the population density of the insect was reduced in all treatments to an extent
it ranges between 50% and 94.61%

In other research to evaluation of the biocides spinosad and azadirachtin on eggs and nymphs and adults of
the whitefly (Bemisia tabaci) in laboratory and greenhouses (19) arrived to these pesticides have an signifi-
cant effect and there is a clear reduction in fertility, egg hatching, and emergence. also causes great mortal-
ities in nymphs and adults of the whitefly, and the pesticide Azadirachtin has superior effect on the pesticide
spinosad.

(20) mentioned that spinosad pesticide caused heavy mortality in the third nymphal instars for whitefly, first
instar was most sensitive.

(21) showed the WG 25 thiomethoxam pesticide most active in decreasing whiteflies population density on
eggplant compare to rest pesticides used , accordingly, thiamethoxam gave the highest increase in yield.

Conclusion

from the current finding, it can be concluded that the bio-pesticides (Spinosad , abamectin , Thiomethoxam)
and their different concentrations were active in decreasing the population density of B. tabaci mature stages
under field conditions, The mortality rate is proportional to the concentration. These pesticides have different
modes of action, each bio-pesticide causes significant adverse impact in pest society. Such pesticides might
provide an alternate method to chemical control and the possibility of using it for works with other agents in
an integrated management program for whitefly management.
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