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The laboratory study was carried out in the Entomology
Laboratory/Department of Plant Protection/College of Agriculture and
Forestry/University of Mosul for the year 2021, the evaluation of the toxicity of
biocides included the fungal Beauveria bassiana (Bals.) Vuill at concentrations
(1, 3 and 5 g/l), the bacterial Bacillus thuringiensis var. kurstaki at
concentrations (1, 3 and 5 g/l), Spinosad at concentrations (0.15, 0.30 and 0.60
mm/l) and extract of Neem plant Azadirachta indica at concentrations (0.25,
0.50 and 1.00 mm/1) for the third larval instar of tomato leaf miner (TLM) Tuta
absoluta Meyrick (Lepidoptera: Gelechiidae) under laboratory conditions, 25-
27°C, and average relative humidity 60-65%. As for the study in open field, it
included surveying tomato fields and estimate the percentage of infected
plants, the secondary plant hosts of the pest, natural enemies, as well as
evaluating the installation of sticky pheromone and Ferolite traps and the
application of biopesticides in the control of TLM in Nineveh Governorate-
Nimrud and Rabi a districts for the agricultural season 2021-2022.

The results of the laboratory study showed that the treatment with the
bacterial biocide B. thuringensis at concentrations of 1, 3 and 5 g/l was
superior, as the lowest general average percentage of larvae transformation to
the pupal stage was 15.56, 2.22 and 0.00%, respectively, compared to the rest
of the concentrations of other pesticides and control, and in the percentage of
transformation of treated larvae to adults, and the lowest average percentage of
transformation was 5.33, 1.33 and 0.00% for 1, 3 and 5 g/l respectively
compared to the rest of the concentrations of other biopesticides and the
control.

The results of the field survey for the 2021 and 2022 agricultural seasons
in Nimrud district, southeast of Nineveh Governorate, showed that in the 2021
agricultural season, the average percentage of infected plants, leaves and fruits
reached 32.5, 30.5 and 15%, respectively, in the first field, as for the second
field, it reached 31.0, 26.0, and 13.0%, respectively, and in the 2022
agricultural season, it reached 23.5, 39.0 and 17.0%, respectively, in the first
field, while it reached 35.0, 50.0 and 25.0% in the second field. While the
results of the field survey for the 2021 and 2022 agricultural seasons in Rabi‘a
district, northwest of Nineveh Governorate, in the 2021 agricultural season,
showed that the average percentage of infected plants, leaves and fruits reached
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41.0, 50.5 and 20.0%, respectively, in the first field, while it reached 39.5, 36.0
and 13.5%, respectively, in the second field, and in the 2022 agricultural
season, it reached 35.5, 45.0 and 20.0%, respectively, in the first field, while it
reached 37.5, 47.5 and 21.5%, respectively, in the second field.

The results of the survey of the infestation of secondary plant hosts
eggplant (Solanum melongena L.) and pepper (Capsicum sp.) for the 2021 and
2022 agricultural seasons in the fields of Nimrud and Rabi’a districts in
Nineveh Governorate showed a clear decrease in the average percentage of
infected plants, leaves and fruits, and this indicates that the pest favors the
tomato crop over the rest of the plant hosts, the results of the field survey also
showed that no infestation or manifestations were seen in the weeds.

As the results of the field survey also showed, and through the process of
laboratory and field diagnosis, the predator Nesidiocoris tenuis Reuter
(Hemiptera: Miridae) was observed, and it preys on the larval ages of the TLM,
but it prefers the first and second larval instars and did not see that it preys on
eggs, pupa or adults.

The results of the effect of the installation of sticky pheromone traps on
the population density of the TLM in Rabi’a district-Nineveh governorate
indicated that the average number of adults caught gradually increased and
reached its highest average of 557.50 adults/trap in the second week of August
and then began to decline in the third week of August, the general average of
the caught adults was 473.00 adults/trap/week, it 1s noted from the results that
setting up pheromone sticky traps in the field had a significant effect in
reducing the average number of eggs/100 leaves, larvae/100 leaves, larvae/20
fruits, mines/100 leaves and percentage of infested fruits, which reached 4.25,
30.75, 2.50, 62.31 and 13.75%, respectively.

It was also noted from the results of the evaluation of the installation of
sticky pheromone and Ferolite traps in the population density of the pest in the
Nimrud district-Nineveh governorate that there were three peaks of the pest’s
flight activity on dates 5/7, 2/8 and 30/8 with averages of 141.16, 298.0 and
489.0 adults/trap/week for sticky pheromone trap and 171.0, 363.0 and 487.0
adult /trap/week for Ferolite trap, respectively, it did not show significant
differences between the two types of traps in all the studied traits, and the
Ferolite trap differed significantly in all the studied traits compared to the field
without traps (control), while the sticky pheromone trap did not differ
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significantly from the control in the average number of larvae and pupae/100
leaves and the average number of larvae 20 fruits, but they differed
significantly in the rest of the studied traits, and the results showed a significant
and clear effect of the two types of traps in reducing the average percentage of
infested fruits compared to the field without traps, as it reached 12.24, 10.00
and 18.46% for the sticky pheromone trap, the Ferolite trap, and the field
without traps, respectively.

As for the evaluation of the application of biopesticides at the
recommended concentration in the control of TLM in Nimrud district for the
agricultural season 2022, the results of the field evaluation, through the first
and second sprays, showed a reduction in the average population density of
larvae in leaves and fruits, Spinosad was significantly superior to the rest of the
biopesticides and the control, and the lowest general average of the effect was
recorded as it reached 9.88 larvae/100 leaves and 0.88 larvae/20 fruits, the
results also showed the superiority of the second spray, as it recorded the
lowest average of 17.24 larvae/100 leaves and 1.76 larvae/20 fruits, compared
to the highest average of 18.36 larvae/100 leaves and 2.10 larvae/20 fruits for
the first spray. The results also showed a reduction in the average number of
mines in leaves and fruits, as Spinosad was significantly superior to the rest of
the biopesticides and the control, and the lowest general average of the effect
was recorded as it reached 16.09 mines/ 100 leaves and 1.03 mines/ 20 fruits,
the second spray was significantly superior, as it recorded the lowest average of
25.30 mines/100 leaves and 1.85 mines/20 fruits, compared to the highest
average of 28.16 mines/100 leaves and 2.36 mines/20 fruits for the first spray.
The results also showed a decrease in the average percentage of infected plants,
as Spinosad was significantly superior to the rest of the biopesticides and the
control, and the lowest average was 10.07%, and the superiority of the second
spray, as it recorded the lowest average of 13.55% compared to the highest
average of 14.96% for the first spray. It was noted from the results of the study
a reduction in the average percentages of the infested leaves and fruits, as
Spinosad significantly superior the rest of the biopesticides and the control, and
the lowest average was 13.69 and 5.47% for the infested leaves and fruits,
respectively, and the superiority of the second spray, as it recorded the lowest
average of 22.13 and 9.31% for the infested leaves and fruits, respectively,
compared to the highest average of 25.69 and 12.06% for the infested leaves
and fruits, respectively, in the first spray. In general, the results of the study
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showed significant effects of the biocides on the studied traits compared to the
control.

The results also showed the superiority of Spinosad over the rest of the
biocides for the first and second application in the average percentage of
relative effectiveness in reducing the population density of larvae in leaves and
fruits, as the highest average was 72.3% and 70.6%, respectively for the first
application, and 81.8% and 69.5%, respectively, for the second application.
The results also showed the superiority of Spinosad over the rest of the bio-
pesticides for the first and second application in the average percentage of
protection of leaves and fruit over control, and the highest average was 62.8%
and 60.65%, respectively, for the first application, and 76.91% and 73.58%,
respectively, for the second application.
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