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Temporal dynamics and optimal partition of

aphids in an alfalfa field
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Abstract: Aphids are one kind of serious insect pest in alfalfa fields. In order to clarify the spatial distribution
pattern and population dynamics of alfalfa aphids in Qingdao, and provide a basis for integrated management,
aphid population dynamics were analyzed in a Qingdao alfalfa field in 2013. We studied spatial distribution pat-
tern and optimal partition using aggregation index method and optimal partition method, respectively. The re-
sults showed that the aphid population had two annual peak occurrences: late May and late October. The popu-
lation demonstrated aggregate distribution when at a higher density, and the aggregation intensity decreased
with an increase in population density. The population dynamics could be divided into seven periods using the
optimal partition method: initial stage (before April 6); developing stage (April 14 to May 11); quick-increase
stage (May 18—25); decline stage (June 1—8); secondary initial stage (June 8 to September 15); secondary
developing stage (September 22 to October 2); and secondary quick-increase stage (October 7—27). We dis-

cussed the characteristics and impact factors of each stage. Alfalfa aphids in Qingdao demonstrated aggregate
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distribution and the population experienced two peaks. The suitable control stages are early May and early Oc-

tober.
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Fig. 1 Aphid population dynamics in alfalfa field
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Table 2 Optimal partition of mix population dynamics of alfalfa aphids

1R 22 PR AR S8 s
Number of . . ..
Error function Results of optimal partition
clusters
2 5.071 7 1-8, 9-30
3 2.377 3 1-9, 10-24, 25-30
4 1.577 1 1, 2-8, 9-26, 27-30
5 1.067 5 1, 2-9, 10-23, 24-26, 27-30
6 0.774 1 1, 2-6, 7-8, 9-23, 24-26, 27-30
7 0.496 3 1, 2-6, 7-8, 9, 10-23, 24-26, 27-30
8 0.316 2 1. 2-6, 7-8, 9, 10-23, 24-26, 27-29, 30
9 0.213 7 1, 2-6, 7-8, 9, 10-22, 23, 24-26, 27-29, 30
10 0.161 0 1, 2-6, 7, 8,9, 10-22, 23, 24-26, 27-29, 30
11 0.109 3 1, 2-3, 4-6, 7, 8, 9, 10-22, 23, 24-26, 27-29, 30
12 0.087 7 1, 2-3, 4-6, 7, 8, 9, 10-22, 23, 24-26, 27-28, 29, 30
13 0.055 1 1, 2-3, 4-6, 7,8, 9, 10-17, 18-19, 20-22, 23, 24-26, 27-29, 30
14 0.033 5 1, 2-3, 46, 7,8,9, 10-17, 18-19, 20-22, 23, 24-26, 27-28, 29, 30
15 0.020 1 1, 2-3, 46, 7, 8, 9, 10-17, 18-19, 20-22, 23, 24, 25-26, 27-28, 29, 30
16 0.013 9 1, 2-3, 4-6, 7, 8, 9, 10-17, 18, 19, 20-22, 23, 24, 25-26, 27-28, 29, 30
17 0.009 4 1.2,3,46,7,8,9, 10-17, 18, 19, 20-22, 23, 24, 25-26, 27-28, 29, 30
18 0.005 7 1,2, 3,46,7,8,9,10-12, 13-17, 18, 19, 20-22, 23, 24, 25-26, 27-28, 29, 30
19 0.003 5 1,2, 3, 46, 7,8,9, 10-12, 13-17, 18, 19, 20-22, 23, 24, 25-26, 27, 28, 29, 30
20 0.001 9 1, 2,3, 45,6, 7, 8,9, 10-12, 13-17, 18, 19, 20-22, 23, 24, 25-26, 27, 28, 29, 30
21 0.001 4 1, 2,3,4-5,6,7,8,9, 10-12, 13-17, 18, 19, 20-22, 23, 24, 25, 26, 27, 28, 29, 30
22 0.001 0 1, 2, 3,4-5,6,7,8,9, 10-12, 13-14, 15, 16-17, 18, 19, 20-22, 23, 24, 25-26, 27, 28, 29, 30
1,2, 3, 45,6,7,8,9, 10-12, 13-14, 15, 16-17, 18, 19, 20-22, 23, 24, 25, 26, 27, 28, 29,
23 0.000 5
30
1,2,3,4,5,6,7,8,9, 10-12, 13-14, 15, 16-17, 18, 19, 20-22, 23, 24, 25, 26, 27, 28, 29,
24 0.000 3
30
1,2,3,4,5,6,7,8,9,10-12, 13-14, 15, 16, 17, 18, 19, 20-22, 23, 24, 25, 26, 27, 28, 29,
25 0.000 1
30
1,2,3,4,5,6,7,8,9,10-12, 13, 14, 15, 16, 17, 18, 19, 20-22, 23, 24, 25, 26, 27, 28,
26 0.000 0
29, 30
1,2,3,4,5,6,7,8,9, 10, 11-12, 13, 14, 15, 16, 17, 18, 19, 20-22, 23, 24, 25, 26, 27,
27 0.000 0
28, 29, 30
1.2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20-22, 23, 24, 25, 26, 27,
28 0.000 0
28, 29, 30
1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21-22, 23, 24, 25, 26,
29 0.000 0
27, 28,29, 30
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