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Summary

This study examined the life cycle of two types of ladybirds and their use
in the biological control of the poplar aphid in Mosul city¢ aiming to provide
alternative environmental solutions to chemical control that help reduce
dependence on environmentally harmful chemical pesticides¢ specifically
biological control. The study aimed to determine the predatory efficiency of the
seven-spot ladybirds (Coccinella septempunctata) and the eleven-spot ladybirds
(Coccinella undecimpunctata) in biologically controlling the poplar aphid. It
also included evaluating the effect of aphid population density on the predatory
performance of the two ladybirds and studying the interactions between larval
stages and different aphid densities to determine the optimal efficacy of each
type of ladybirds under controlled laboratory conditions.

The study results indicated that the larvae of the seven-spot ladybird
exhibited higher predatory efficiency compared to the larvae of the eleven-spot
ladybird. The average number of aphid nymphs preyed upon by the seven-spot
ladybird larvae in the first instar was 35 nymphs¢ in the second instar 32
nymphs¢ in the third instar 48 nymphs¢ and in the fourth instar 125 nymphs at a
supplied density of 20 nymphs/larva/day. At a supplied density of 60
nymphs/larva/day¢ the predatory efficiency for the first¢ second¢ third¢ and
fourth instars was 101¢ 72¢ 162¢ and 230 nymphs« respectively« compared to the
eleven-spot ladybird¢« which preyed upon 28« 24« 36¢ and 72 nymphs at the same
instars and density. At the supplied density of 60 nymphs/larva/day¢ the
predatory efficiency for the instars was 74¢ 42¢ 102¢ and 118 nymphs:¢
respectively. The study also showed a clear effect of aphid nymph density on
the predation rate< with the number of preyed nymphs increasing with the aphid
nymph population density.

The results also indicated that the highest predatory efficiency for the
larvae of the seven-spot ladybird was at a release ratio of 3:60¢ with an average
of 55.33 nymphs/larva« compared to the lowest predatory efficiency at a release
ratio of 1:20¢ with an average of 16.56 nymphs/larva. Similarly¢< the highest
predatory efficiency for the eleven-spot ladybird larvae was at a release ratio of
3:60¢ with an average of 52.33 nymphs/larva¢« compared to the lowest predatory
efficiency at a release ratio of 1:20¢ with an average of 15.67 nymphs/larva.
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Additionally¢ the results indicated that the larval development duration
for the seven-spot ladybird at a density of 20 nymphs/larva/day was 98 hours for
the first instar< 76.5 hours for the second instar< 80.5 hours for the third instar«
and 213 hours for the fourth instar. The total larval development duration at the
same density was 19.50 days. At a density of 40 nymphs/larva/day¢ the
development duration was 90 hours for the first instar¢ 70.5 hours for the second
instar¢< 78 hours for the third instar< and 125 hours for the fourth instar< with a
total larval development duration of 15.12 days. At a density of 60
nymphs/larva/day« the development duration was 78.5 hours for the first instar¢
58.5 hours for the second instar< 69.5 hours for the third instar< and 118 hours
for the fourth instar¢ with a total larval development duration of 13.50 days.

Regarding the eleven-spot ladybird larvae« the development duration at a
density of 20 nymphs/larva/day was 92 hours for the first instar< 75 hours for
the second instar< 79 hours for the third instar< and 152 hours for the fourth
instar< with a total larval development duration of 16.58 days. At a density of 40
nymphs/larva/day« the development duration was 76 hours for the first instar¢
68 hours for the second instar¢< 73 hours for the third instar< and 121 hours for
the fourth instar¢< with a total larval development duration of 14.08 days. At a
density of 60 nymphs/larva/day¢ the development duration was 71 hours for the
first instar< 53 hours for the second instar< 68 hours for the third instar< and 114
hours for the fourth instar< with a total larval development duration of 12.75
days.

The results also indicated that the fourth instar larvae of the ladybirds
were the most effective in predation at higher aphid densities¢ with a predatory
efficiency of 174 nymphs/larva compared to 28 nymphs/larva at the lower
density of 20 nymphs/larva/day. The interactions between the type of larvae and
the larval stage showed that the highest predatory efficiency was for the fourth
instar larvae of the seven-spot ladybird¢ with an average of 172.33 nymphs¢ and
the third instar larvae« with an average of 102 nymphs. The predatory efficiency
of the fourth instar larvae of the eleven-spot ladybird was lower< with an
average of 99.67 nymphs¢ and the lowest predatory efficiency for the second
instar larvae of both types of ladybirds was 54 nymphs for the seven-spot
ladybird and 34 nymphs for the eleven-spot ladybird.

The results also indicated that the seven-spot ladybird larvae were more
predatory efficient at the higher aphid density of 60 nymphs/larva/day¢ with a
predatory efficiency of 141.25 nymphs/larva compared to the lower efficiency
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of the eleven-spot ladybird larvae at 20 nymphs/larvac which was 40
nymphs/larva.

The results also showed that the adult emergence rate of the seven-spot
ladybird was 90% at a density of 20 nymphs/larva/day¢« while it was 100% at
densities of 40 and 60 nymphs/larva/day. Regarding the adult lifespan¢ the
shortest duration was 19.50 days at a density of 20 nymphs/larva/day« and the
longest duration was 43.50 days at a density of 60 nymphs/larva/day.

For the eleven-spot ladybird¢ the adult emergence rate was 100% at all
densities of 20¢ 40« and 60 nymphs/larva/day. Regarding the adult lifespan¢ the
shortest duration was 22.00 days at a density of 20 nymphs/larva/day« and the
longest duration was 37.20 days at a density of 60 nymphs/larva/day.

Regarding the sex ratio¢ the experiments showed that the sex ratio
was equal (1:1) for both the seven-spot ladybird and the eleven-spot
ladybird.

From the regression equation we prepared¢ it appears that the
attack coefficient for adult seven-spot ladybirds was greater than the
attack coefficient for adult eleven-spot ladybirds. As for the handling
time« it was less for adult seven-spot ladybirds compared to adult
eleven-spot ladybirds. Regarding the handling time for males and
females of both types of ladybirds included in the study¢« we find that
the handling time for females was less than that for males.
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