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Table 1. Characteristics of the apple orchards considered for the study of population fluctuation of
Chrysoperla carnea and its prey aphids

Chemical control Orchard Age of trees  Spraying numbers Active pests Used
pattern/Location area(m?) (Years) per season pesticides
Conservational
Yusuf Khan village; 3500 15-20 2-3 Cydia pomonella Diazinon
15 kilometers southeast Aphis pomi Imidacloprid
of Quchan Dysaphis gallica ~ Thiacloprid
Leucoptera scitella ~ Fenvalerarte
Panonychus citri Bromopropylate
Tetranychus urticae  Propargite
Conventional
Yusuf Khan village; 15000 8-15 5-6 Cydia pomonella Diazinon
15 kilometers southeast Aphis pomi Imidacloprid
of Quchan Dysaphis gallica Ethion
Panonychus citri Lufenuron
Tetranychus urticae ~ Phosalone
Spirodiclofen
Abamectin

laaesk s Chrysoperla camea Comesr ol i adllas (sl oks 43 5 i 55 K per 8 150 Slasuie —Y Jsulr

Helicoverpa armigera ; Thrips tabaci o7 Lo

Table 2. Characteristics of the tomato fields considered for the study of population fluctuation of
Chrysoperla carnea and its main preys, Thrips tabaci and Helicoverpa armigera

. Orchard .
Chemical control Spraying numbers . .
. area Active pests Used pesticides

pattern/Location (m) per season

Conservational

Kohneh Furod village; 3000 1-2 Thrips tabaci Imidacloprid

6 kilometers south of Quchan Helicoverpa armigera Diazinon

Conventional

Kohneh Furod village; 25000 3-4 Thrips tabaci Imidacloprid

6 kilometers south of Quchan Helicoverpa armigera Diazinon
Lufenuron
Indoxacarb

Alpha-Cypermethrin
Teflubenzuron
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Figure 1. Population fluctuation of different developmental stages of Chrysoperla carnea and its

aphid preys in two apple orchards sprayed with conventional and conservational strategies during

three different years
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Table 3. Correlation between the egg and larva densities of Chrysoperla carnea and its main preys in

apple orchards and tomato fields with different spraying patterns
Crop/Spraying pattern/ Year Aphids Thrips tabaci Helicoverpa armigera

Apple orchard/ Conservational r p r p r p
1398

Egg 0.442 0.086 - - - -
Larva 0.417 0.108 - - - -
Egg+Larva 0.416 0.122 - - - -
1399

Egg 0.11 0.684 - - - -
Larva 0.148 0.583 - - - -
Egg+Larva 0.206 0.44 - - - -
1400

Egg 0.106 0.656 - - - -
Larva 0.399 0.081 - - - -
Egg+Larva 0.303 0.193 - - - -
Apple orchard/ Conventional

1398

Egg 0.218 0.418 - - - -
Larva 0.521 0.038 - - - -
Egg+Larva 0.416 0.109 - - - -
1399

Egg 0.511 0.043 - - - -
Larva 0.609 0.012 - - - -
Egg+Larva 0.623 0.013 - - - -
1400

Egg -0.174 0.464 - - - -
Larva -0.143 0.547 - - - -
Egg+Larva -0.174 0.464 - - - -
Tomato field/Conservational

1398

Egg - - 0.253 0.312 0.498 0.0355
Larva - - 0.301 0.225 0.668 0.0025
Egg+Larva - - 0.252 0.328 0.598 0.011

1399

Egg - - 0.395 0.131 0.336 0.202
Larva - - 0.309 0.243 0.547 0.028
Egg+Larva - - 0.387 0.138 0.469 0.067
1400

Egg - - 0.201 0.457 0.821 0.0001
Larva - - 0.318 0.231 0.845 0.0001
Egg+Larva - - 0.253 0.343 0.861 0.0001
Tomato field/Conventional

1389

Egg - - 0.068 0.817 0.242 0.403
Larva - - 0.020 0.945 0.0744 0.801

Egg+larva - - 0.089 0.761 0.156 0.593
1399

Egg - - 0.149 0.581 0.363 0.166
Larva - - 0.065 0.811 0.143 0.598
Egg+Larva - - 0.044 0.871 0.384 0.141
1400

Egg - - 0.419 0.107 0.244 0.362
Larva - - 0.424 0.102 -0.143 0.596
Egg+Larva - - 0.445 0.084 0.215 0.422
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Figure 4. Taylor’s regression parameters to determine the type of spatial dispersion of the green
lacewing (Chrysoperla carnea) and apple aphids population in apple orchards managed with two
different chemical strategies

Pesticide use strategy n b+SE atSE R? F [t] Spatial dispersion
Conservational

Crysoperla carnea (Eggs) 48  0.11+1.12  0.12+£0.22 0.711  1132™  1.17™ Random
Crysoperla carnea (Larvae) 42 0.09+1.17  0.12+0.18 0.811 176.4™  1.98™ Random
Crysoperla carnea (Adult) 47  0.13+1.14  0.15£0.29 0.756  149.1™  1.08"™ Random
Aphids 47  0.07+1.34 0.03+4.10 0.893 383.3"™ 5.02™ Aggregated
Conventional

Crysoperla carnea (Eggs) 50 0.04+1.42 0.08£0.49 0.963 1271.7 105" Aggregated
Crysoperla carnea (Larvae) 29  0.07+1.29  0.15+0.27 0919 3214 411" Aggregated
Crysoperla carnea (Adult) 39 0.07+1.23  0.09+0.18 0.898 3365"  3.28" Aggregated
Aphids 19 0.06£1.28 0.03+3.90 0967 5254 495" Aggregated

** indicating b is significantly greater than zero in F test
ns, * and ** indicating b is not significantly greater than 1 and b is significantly greater than 1 at the five percent
probability level in t test, respectively.
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Figure 2. Mean population density of different developmental stages of Chrysoperla carnea and prey
aphids in apple orchards managed with two conventional and conservational chemical strategies
during three different years (Means followed by same letters are not statistically different in each

species).
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Figure 3. Population fluctuation of different developmental stages of common green lacewing
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(Chrysoperla carnea) and its two main preys, Thrips tabaci and Helicoverpa armigera in tomato

fields sprayed with conventional and conservational strategies during three different years
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Figure 4. Means of different developmental stages of Chrysoperla carnea and its main preys Thrips
tabaci and Helicoverpa armigera population in tomato fields managed with two conventional and

conservational chemical strategies during three different years (Means followed by same letters are not
statistically different in each species).
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Figure 5. Taylor’s regression parameters to determine the type of spatial dispersion of the green
lacewing (Chrysoperla carnea), Thrips tabaci and Helicoverpa armigera in tomato fields managed
with two different chemical strategies

Pesticide use strategy n b+ SE atSE R? F [t] d_SpathI
ispersion
Conservational
Crysoperla carnea (Eggs) 45  1.13+0.06 1.43+0.04  0.883 334.1" 2.10° Aggregated
Crysoperla carnea (Larvae) 40 1.16+0.04 1.45+0.02 0.964 1054.1™ 4.37™ Aggregated
Crysoperla carnea (Adult) 32 1.55+0.49 0.72+0.04 0.244  9.92**  1.11™ Random
Thrips tabaci 43 1.31+0.03 1.07+0.04  0.956 921.8” 2.10" Aggregated
Helicoverpa armigera (Eggs) 32 1.35+0.11 2.31+0.06  0.821 142.8" 3.07™ Aggregated
Helicoverpa armigera (Larvae) 28  1.31+0.17 1.77+0.04 0.683 59.1** 1.78™ Random
Conventional
Crysoperla carnea (Eggs) 41  1.18+0.05 1.62+0.06 0.942 649.5™ 3.91™ Aggregated
Crysoperla carnea (Larvae) 33 1.12+0.04 1.39+0.04 0.961 780.9"™ 3.05™ Aggregated
Crysoperla carnea (Adult) 23 0.92+0.32 0.006+0.0004 0.275  7.95* 0.23™ Random
Thrips tabaci 37 0.987+0.04 1.11+0.05 0.934 509.5™ 0.29™ Random
Helicoverpa armigera (Eggs) 29 1.06+0.08 1.37+0.07 0.856  167.7" 0.72™ Random
Helicoverpa armigera (Larvae) 25 1.17+0.02 1.75+0.02 0.991 24761 7.37" Aggregated

*and ** indicating b is significantly greater than zero at the five and one percent probability levels in F test,

respectively.

ns, * and ** indicating b is not significantly greater than 1 and b is significantly greater than 1 at the five percent

probability level in t test, respectively.
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Abstract

In a three-year study, the population density and spatial dispersion of the common green lacewing,
Chrysoperla carnea and its prey pests (Aphids, Thrips tabaci and Helicoverpa armigera) was
investigated in apple orchards and tomato fields under two different conservational and conventional
chemical managements, in Quchan, northeastern Iran. The chemical management pattern had a
significant effect on the population density of the green lacewing, so that the highest density was
observed in conservational pattern in both apple orchards and tomato fields (0.178 and 0.546
individuals/leaf or plant, respectively). The pattern of chemical management in apple orchards also
changed the spatial dispersion of the green lacewing, so that its eggs and larvae population had random
dispersion in conservational (with Taylor’s coefficients of 1.12 and 1.17, respectively) and aggregated
dispersion in conventional (with Taylor’s coefficients of 1.42 and 1.29, respectively) orchards. While,
the spatial dispersion of this predator was aggregated in both conventional and conservational patterns
in tomato fields. In apple orchards, the increase in the green lacewing population after the
implementation of conservational spraying could not prevent the increase in aphids’ population, so that
their population increased significantly compared to the conventional pattern. In contrast, population density
of the T. tabaci and H. armigera in tomato fields did not have much difference in conservational and
conventional chemical patterns. Therefore, in tomato fields, it is recommended to replace the
conservational spraying pattern with conventional spraying, but the conservational pattern should be
used along with other complementary methods in apple orchards.
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