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Abstract

Spatial distribution of different natural enemies of the cotton aphid, Aphis gossypii Glover, was
determined by fitting data to either Poisson (random) or negative binomial (aggregated) distributions and
calculating dispersion indices, during 2002 and 2003 growing seasons in cotton fields of Gorgan, northern
Iran. Based on R? and p-values of regression analysis, for most of the natural enemy groups, Taylor’s
power law generally provided a more adequate description of variance/mean relationships than lwao’s
patchiness regresson model. Natural enemy populations, especially parasitoids, cecidomyiid species and
coccinellid eggs, were aggregated during most of the growing season, and negative binomial models
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generally fitted the data sets better than the Poisson series in cotton fields. Percentage fit for some species
such as larva and adult stages of chrysopids, adult stages of Coccinella septempunctata L. and Scymnus
p., and spider species, showed a digtinct tendency to the Poisson digtribution and low values of Taylor’s
b index. There were no sgnificant relationships between k (a measure of the amount of clumping in
negative binomial distribution) and mean values, indicating the existence of a common k for the most of
the natural enemy groups. These results can provide a reliable basis to develop proper sampling plans for
estimating or classifying natural enemy populationsin cotton fields of Gorgan.
K ey wor ds: Aphis gossypii, natural enemies, population, spatial distribution, cotton fields, Gorgan
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Table 1. Taylor's regression parameters for different natural ‘enemies of A. gossypii in cotton
fields of Gorgan, during 2002 and 2003 growing Seasons:

Natur al enemy groups b+ SE R? (Adjust) F t df
Chrysopid species (eggs) 1.42 +0.073 0.884 382.5* 5.75** 50
Chrysopid species (larvae) 1.20+0.039 0.955 938.5* 5.13** 44
Chrysopid species (adults) 1.06 +0.041 0.960 657.5* 1.46 27
;?;;('e;‘d lid species (larvae and 1.42+0.076 0.913 394.1 5.52+* 35
g‘(’m;e”a septempunctata 143 + 0,058 0915 387.4* 2,24 36
Orius spp. 1.19% 0.090 0.818 176.35* 2.11%* 39
Cecidomyiid species (Iarvae) 158+ 0106 0.843 221.74* 547 a1
Parasitoid (L. fabarum) 1,88+ 0.084 0.954 501.27%  1048** 24
Spiders 132+ 0.235 0521 3153 1.36 28

* Table entries are significant at thelevel of P<0.05 for Ho: b= 0
** Table entries are significant at the level of P<0.05 for Ho: b= 1, t = (b-1)/SE,, DF = N-1
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Table 2. lwao’s regression parameters for different natural enemies of A. gossypii in cotton
fields of Gorgan, during 2002 and 2003 growing seasons.

Natur al enemy groups p+SE R? (Adjust) F t df
Chrysopid species (adults) 1.72+0.394 0.401 19.05* 1.83** 27
Coccindlid species (larvae "

and pupae) 1.74 + 0.461 0.287 14.3 1.605 35
Orius spp. -7.09+7.04 0.0003 1.01 1.149 39
Parasitoid (L. fabarum) 21.9+98 0.308 5.00* 2.13** 24
Spiders 1.16 + 0.147 0.684 61.53* 1.088 28

* Table entries are significant a the level of P<0.05 for Ho: f= 0
** Table entries are significant at the level of P<0.05 for Ho: = 1, t = (B-1)/SE 3, DF = N-1
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Table 3. Percentage fit of the data of natural enemies of A. gossypii to both aggregated and
random dispersions;. using. three indices of dispersion, during 2002 and 2003
growing seasons.in cotton fields of Gorgan.

Dispersion | ndex

Natur al enemy groups S/Mean k Morisita
Agor. Rand. Aggr. Rand. Agor. Rand.
Chrysopid species (eggs) 70.6 29.4 80.4 19.6 34.0 66.0
Chrysopid species (larvag) 8.90 91.1 244 75.6 00.0 100
Chrysopid species (adults) 10.7 89.3 258 74.2 00.0 100
Coccinellid species (eggs) 96.3 3.70 97.2 2.80 885 115
Coccinellid species (larvae and pupag) 64.7 35.3 735 26.5 46.7 53.3
C. septempunctata (adults) 8.10 91.9 26.3 73.7 9.10 90.9
H. variegata (adults) 40.0 60.0 60.5 395 25.9 74.1
Scymnus spp.(adults) 34.8 65.2 40.4 59.6 222 69.4
P. quatourdecimpunctata (adults) 40.7 59.3 51.9 48.1 16.0 84.0
Syrphid flies (larvae) 62.8 37.2 65.1 349 410 59.0
Cecidomyiid species (larvae) 76.2 23.8 83.3 16.7 69.2 31.8
Parasitoid (L. fabarum) 74.3 25.7 90.0 10.0 82.6 17.4
Orius spp. 65.0 35.0 67.5 325 40.0 60.0
Spiders 27.6 724 48.3 51.7 3.40 89.6
Total natural enemies 98.0 2.00 98.1 1.90 90.6 9.40

Aggr. = Aggregated dispersion
Rand. = Random dispersion
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Table 4. P and F values of regression between aggregation index (k) (dependent variable) and
the mean density of natural enemies of A. gossypii (independent variable), and
estimated k. during 2002 and 2003 growing seasons in cotton fields of Gorgan.

2002 2003 k

C
Natur al enemy groups F P F P 2002 2003  Overall
Chrysopid species (eggs) 0295 0593 2090 0161 4850 0.942 4.76
Chrysopid species (larvae) 1820 0191 1.076/ 0312139 0.819 141
Chrysopid species (adults) 1230 0293 8020 = 0013 1045 - -
Coccinellid species (eggs) 1590 0248 1.060 0319 /0970 0.349 0.86
gsgg'e;‘d lidspecies (larvaeand 15 0671 42720 0147 3096 0599 130
C. septempunctata (adults) 3.520 0.830 0.653 0.428 7.141 0.624 7.52
H. variegata (adults) 0.118 0.735 2.107 0.163 8.431 0.315 6.58
P. quatourdecimpunctata (adults) - - 0.570 . 0.457 - 0.921 -
Scymnus spp.(adults) 1033 0.004 1830 0.190 - 0.158 -
Syrphid flies (larvae) 0.053 0.820 3.060 0.095 1.155 0.145 1351
Orius spp. 3.760 0.079 0.048 0.828 1.349 2.652 2.150
Cecidomyiid species (larvae) 0.688 0.419 0.220 0.644 11.93 0.047 0.048
Parasitoid (L. fabarum) 1.440 0.264 1.390 0.259 0.247 0.038 0.037
Spiders - y 0.121 0.731 - 14.28 -
Total natural enemies 0.151 0.701 10.24 0.003 6.370 - -
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Table 5. Percentage fit of the distribution of natural enemies of A. gossypii to negative
binomial and Poisson frequency distributions, using chi-square and T-statistics
goodness of fit tests, during 2002 and 2003 growing seasons in cotton fields of

Gorgan.
Goodness of fit test
Chi-square T-statistics
Natural enemy groups Negative Poisson Negative Poisson
binomial binomial
Chrysopid species (eggs) 98.1 51.0 96.1 3.90
Chrysopid species (larvae) 100 91.1 711 28.9
Chrysopid species (adults) 96.4 100 50.0 50.0
Coccinellid species (eggs) 815 185 96.3 3.70
Coccindlid species(larvae and pupae) 94.1 47.1 85.3 14.7
C. septempunctata (adults) 100 89.2 59.5 40.5
H. variegata (adults) 100 70.0 62.5 375
Scymnus spp.(adults) 97.8 48.8 78.3 21.7
P. quatourdecimpunctata (adults) 100 815 88.9 111
Syrphid flies (larvae) 95.4 55.8 86.1 139
Cecidomyiid species (larvae) 87.8 36.6 90.5 9.50
Parasitoid (L. fabarum) 88.0 28.0 92.0 8.00
Orius spp. 90.0 45.0 90.0 10.0
Spiders 98.7 79.3 86.2 138
Total natural enemies 66.7 17.6 88.7 11.3
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