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Temporal and Spatial Dynamics of Cicadulina
bipunctella Natural Populations

LI Xiao-zhen LIU Ying-hong ZHAO Zhi-mo ZHOU Li-fei

College of Plant Protection — Southwest Agricultural University =~ Chongging 400716  China

Abstract The K value of negative binomial distribution less affected by density was chosen to describe the spatial
and temporal patterns of the natural population of Cicadulina bipunctella Mats at three elevations. Spatial distribution
information of the population showed either clumped aggregated or uniform patterns during the period of maize growth.
The population of C. bipunctella distributed uniformity K <O at the last twenty days in April and spatial aggregation

K>0 in May then dispersal K <0 from the first ten-day period to the middle ten days of June and aggregation K
>0 again from the last ten-day period of June to the first ten-day period of July. The high elevation had the highest de-
gree of aggregation in May followed by the low elevation from the last ten-day of June to the first ten-day of July according
to the K values. Based on the coefficients of Taylor’s power law and Iwao’s M * — X regression the degree of aggregation

of the high elevation and the middle elevation were higher than the low elevation during the whole period of maize growth.
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Table 1 Characteristics of C. bipunctella among the period of maize growth
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Fig.1 Temporal changes of K value of negative binomial distribution

of the population of C. bipunctella on maize at three elevations

2 3
Table 2 Compare of the aggregation intensity of C. bipunctella population at three elevations
Taylor Iwao M*-X
Taylor’s power law Iwao’s M* - X regression
Elevation Sample number
lga b R a B R
High 175 0.565 1.444 0.996 0.212 2.765 0.977
Middle 175 0.475 1.464 0.995 -0.209 2.848 0.975
Low 175 0.424 1.462 0.976 0.033 2.578 0.877
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Appendix 1 Statistics and indices of patchiness of C . bipunctella population during the period of maize
growth n =175
/
Elevation ~ “7Pling pﬁ:ﬂ“’“’% N“}gﬁf}plz‘ff}"" s? c® Mo M /X K®
High 4.10 4.57 0.0457 0.0439 0.9600 0.0057 0.1242 -1.1418
4.15 2.85 0.0286 0.0279 0.9769 0.0055 0.1914 -1.2376
4.20 4.00 0.0400 0.0386 0.9655 0.0055 0.1375 -1.1594
4.27 4.00 0.0400 0.0386 0.9655 0.0055 0.1375 -1.1594
5.04 10.29 0.1829 0.3800 2.0776 1.2605 6.8920 0.1697
5.11 29.71 0.7829 3.6190 4.6226 4.4055 5.6271 0.2161
5.18 67.43 3.5143 24.1710 6.8779 9.3922 2.6726 0.5979
5.26 33.14 0.7371 2.0570 2.7907 2.5278 3.4293 0.4116
6.01 9.71 0.0971 0.0882 0.9081 0.0052 0.0536 -1.0567
6.08 7.43 0.0743 0.0692 0.9309 0.0052 0.0705 -1.0758
6.15 7.43 0.0800 0.0855 1.0690 0.1490 1.8625 1.1594
6.22 5.71 0.0629 0.0707 1.1254 0.1882 2.9942 0.5014
6.28 15.43 0.2286 0.3840 1.6798 0.9084 3.9737 0.3363
7.08 26.86 0.5543 1.3520 2.4391 1.9934 3.5963 0.3852
Middle 4.10 6.29 0.0629 0.0592 0.9424 0.0053 0.0839 -1.0915
4.15 9.14 0.0914 0.0835 0.9138 0.0052 0.0571 - 1.0606
4.20 12.00 0.1200 0.1060 0.8833 0.0033 0.0278 -1.0286
4.27 8.57 0.0857 0.0788 0.9196 0.0053 0.0621 -1.0662
5.04 52.57 3.0114 23.6780 7.8628 9.8742 3.2789 0.4388
5.11 64.00 2.4343 8.8220 3.6240 5.0583 2.0779 0.9277
5.18 58.29 1.6514 5.8150 3.5213 4.1727 2.5267 0.6550
5.26 16.00 0.1886 0.2570 1.3627 0.5513 2.9230 0.5200
6.01 6.29 0.0629 0.0592 0.9424 0.0053 0.0839 -1.0915
6.08 9.14 0.0914 0.0836 0.9138 0.0052 0.0574 -1.0608
6.15 7.43 0.0800 0.0855 1.0690 0.1490 1.8625 1.1594
6.22 7.43 0.0857 0.1020 1.1901 0.2758 3.2175 0.4510
6.28 14.29 0.1771 0.2160 1.2196 0.3967 2.2403 0.8063
7.08 28.00 0.4571 0.7320 1.6014 1.0585 2.3157 0.7601
Low 4.10 8.00 0.0800 0.0740 0.9253 0.0052 0.0656 -1.0702
4.15 20.00 0.2114 0.1910 0.9035 0.1149 0.5435 -2.1907
4.20 15.43 0.1829 0.2080 1.1372 0.3201 1.1503 1.3328
4.27 8.00 0.0857 0.0903 1.0537 0.1394 1.6262 1.5970
5.04 9.14 0.1314 0.2410 1.8341 0.9655 7.3478 0.1575
5.11 56.00 1.0343 3.5620 3.4439 3.4782 3.3628 0.4232
5.18 35.43 0.6457 1.3800 2.1372 1.7839 2.7612 0.5678
5.26 14.29 0.1714 0.2000 1.1669 0.3383 1.9735 1.0272
6.01 4.57 0.0457 0.0439 0.9600 0.0057 0.1242 -1.1418
6.08 8.57 0.0857 0.0788 0.9196 0.0053 0.0621 -1.0662
6.15 9.71 0.1371 0.2340 1.7068 0.8439 6.1552 0.1940
6.22 14.29 0.2914 0.6900 2.3679 1.6593 5.6972 0.2130
6.28 14.29 0.3257 0.9220 2.8308 2.1565 6.6212 0.1779
7.08 27.43 0.4330 1.3113 3.0284 2.4614 5.6845 0.2135

®

Ve=s/X9M = X+8 / X-1 9K=Xx¥ $-X
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Appendix 2 Relationships between indices of patchiness and population densities in C. bipunctella
High elevation Middle elevation Low elevation
Correlation R . R . R .

In $2 -In X 0.996 1366.678"" 0.995 1271.747"* 0.976 239.552°"

M*-X 0.967 174.512*" 0.975 234.316"" 0.877 40.147°"

C-X 0.925 71.098"" 0.944 98.672"" 0.797 20.840""

K-X 0.397 2.245 0.437 2.829" 0.216 0.589

M /X-X 0.228 0.657 0.509 4.200" 0.233 0.689
R Correlation coefficient F F F value * P<0.05 " P<0.01
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