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Spatiotemporal dynamics and survey sampling techniques of Aphis spiraecola
population in apple orchards of southern Xinjiang
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Abstract  Aphis spiraecola is a major pest in apple orchards of southern Xinjiang. This paper analyzed the

population dynamics, spatial distribution pattern, sampling number and sequential sampling of A. spiraecola in
apple orchards in the Aksu arca. The results showed that population dynamics of A. spiraecola in the apple
orchard presented an obvious single peak during May to August, and June encountered the population peak period.
During the period with the highest population, the spatial pattern of A. spiraecola in apple orchards was clustered,
and population density displayed no significant difference in different directions of the apple tree. The optimal

theoretical sampling model was N=t*/D?(163.90/m+0.16). Given the economic threshold of 1 500 individuals/

12 branches, the sequential sampling model formula was T, =1 500n =1 534 /n. Our results provided an
important scientific basis for the investigation and monitoring of A. spiraecola population in apple orchards of
southern Xinjiang.
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Fig. 1 Population dynamic of Aphis spiraecola
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Table 1 Aggregation indices of Aphis spiraecola

HURE S A BE m/ JE S RS I Ae A K AEFHERL C THARMC RIS
Sampling Gk/12 KD =0 BERE m = Negative binomial R A Dispersion m* /m
. Variance . s Cassie index .. .
orchard Average density Mean crowding distribution coefficient Patch index
1 258. 00 224 253.01 1 126. 20 0. 30 3. 37 869. 20 4, 37
2 2 955. 00 1226 813.76 3369. 17 7.13 0. 14 415. 17 1. 14
3 28. 00 816. 64 56. 17 0. 99 1.01 29. 17 2.01
4 113. 00 9 708. 29 197. 91 1. 33 0.75 85.91 1. 75
5 311. 00 26 254. 96 394. 42 3.73 0. 27 84. 42 1. 27
6 2 592. 00 2 490 398. 21 3 551. 80 2.70 0. 37 960. 80 1. 37
7 36. 00 1475. 21 75. 98 0. 90 1. 11 40. 98 2.11
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Sampling Gk/12 D : BERE m = Negative binomial BN Dispersion m* /m
. Variance . C . Cassie index .. .

orchard Average density Mean crowding distribution coefficient Patch index

8 4 212.00 3354 631.61 5 007. 45 5. 30 0.19 796. 45 1. 19

9 371. 00 51 534. 41 508. 91 2.69 0. 37 138. 91 1. 37

10 739. 00 142 543. 01 930. 89 3.85 0. 26 192. 89 1. 26

11 764. 00 163 259. 84 976. 69 & &Y 0. 28 213. 69 1. 28

12 1 744. 00 780 112. 61 2 190. 31 3.91 0. 26 447. 31 1. 26
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Fig.2 Relationship between average population density (m)

and mean crowding (m”* ) of Aphis spiraecola
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Fig. 3 Relationship between average population density (m)

and variance (S*) of Aphis spiraecola
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Table 2 Population aggregation value of Aphis spiraecola

=L

HUFEHL  Sampling orchard

Index 1 2 3 4

6 7 8 9 10 11 12

K%l v Function value 0. 27 13.60 1.37 2. 04 6. 81

REHEL A

Gathering mean value

116.10 2 818.23 19.39

4.75 1.20 9.94 4.73 7.04 6.53 7.16

86.53 283.71 2280.00 24.04 3949.74 326.18 675.95 694.64 1597.21
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Table 3 Optimum sampling number of Aphis spiraecola at different population densities

RFiIRZE D IEMAEE/ Bk Optimum sampling number
Admissible 500 3k / 10003/ 15003/ 20003k/ 25003k/ 30003/ 35003/ 40003k/ 45003k/ 5000:3k/
error 12 1% 12 #% 12 %% 12 ki 12 & 12 ¥ 12 ki 12 ¥ 12 % 12 ki
0.1 189 126 105 94 88 84 81 78 77 75
0.2 47 Sl 26 24 22 21 20 20 19 19
0.3 21 14 12 10 10 9 9 9 9 8
x4 SLAUMBAETFRMER
Table 4 Sequential sampling of Aphis spiraecola population
R TR )RR 2L 12 /S
Upper and Accumulated number of adults
lower limit value 1 2 3 4 5 6 7 8 9 10
EFE Upper limit T'(n)' 3 034 5169 7 157 9 068 10 930 12 758 14 559 16 339 18 102 19 851
TF  Lower limit T(:)" 0 831 1843 2 932 4070 5 242 6 441 7 661 8898 10149
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