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Effects of cluster size on the spatial distribution of Monolepta hieroglyphica
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Abstract Clarifying the influence of cluster size on the spatial dynamics of Monolepta hieroglyphica in tea gardens
helps provide the basis for scientific sampling. In combination with the results of blocked quadrat variance and ag-
gregated-intensity analysis, the regularity of spatial variation, diversity and intensity of aggregation pattern of
M. hieroglyphica in two tea plantations were studied. The mean square variance of different cluster sizes all exhib-
ited 1—2 peaks: When there were 1—8 basic samples (K), the diffusion coefficient C and the aggregation mean
A increased with the increase of K, and the C and A decreased with the increase of K in other patterns. The ag-
gregation degrees with the basic sample number K as 2, 4, 8§ and 1 were all lower than 0.05. There were 1—2
kinds of different scale aggregation spaces in the tea garden. The spatial distribution was regular, and the mini-
mum area for individual group was two basic samples (that is 4 m?), which provides the scientific basis for selec-
tion of the best sample square.
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Fig. 1 Population dynamics of Monolepta hieroglyphica

in the tea garden
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Fig. 2 The mean square error (MS(i)) of Monolepta
hieroglyphica in the ‘Wuniuzao’ tea garden under the
conditions of different cluster sizes
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Table 1 The aggregation intensity index of Monolepta hieroglyphica under the conditions of

different cluster sizes in the ‘Wuniuzao’ tea garden

BBy c o Ik
Year Date Remarks
1 2 4 8 1 2 4 8

20154 04-26 25 11250 1.3490 0.7120 0.2800  1.0750 11140 0.9024 0.9024  C{&HWkiiE
05-10 42 1.1553 13766 21741 3.0714 10612 1.0748 1.1156 10748 m=23,nm =00,
05-24 17 0.9186 0.7004 1.1884 0.4117  0.8308 0.7472 0.9966 0.8719  Foos=1.51
0608 84 0.8944 1.3247 1.9429 22500  0.9592 1.0306 10442 10179 m=ll.m=co,
06-20 74  0.6754 0.9681 0.8649 1.5135 0.9204 0.9817 0.9774 10004 Foos=LT3
07-04 45 0.9420 0.5879 0.5200 0.0667  0.9482 0.8770 0.9244 0.9363 7107
08-02 15 12261 0.7454 0.9200 1.8000 1.2800 0.7466 0.9067 1.oso Tew— 22
10-11 42 0.9068 1.2208 1.3714 15000 0.9251 10340 1.0204 1.0000 '”F_Of:;;)
10-28 39 12743 1.7413 1.9538 2.3864  1.3161 1.1834 10966 1.0454 .

2016 4 04-11 30 23145 27482 28154 62308 17673 L4674 L2071 L2aze  RYHRET
04-28 33 11265 0.8678 1.4364 3.5455  1.0578 29256 1.0358 1.1240 FIWHRifETTIA:
05-30 38  0.8742 11388 19369 0.5000 0.8976 L0138 L0970 0.9474 PL_)puin ot
06-14 26 0.8763 0.9091 0.8923 0.7308  0.8521 0.9231 0.9408 0.9408 .
06 - 29 15 12261 1.4727 26800 56000 1.2800 1.2800 1.4933 1.5467 — <1355,
07-29 8 0.9565 0.9091 0.8000 0.8750 0.7501 0.7500 0.7500 0.8437 3
11-19 72 20580 31515 5.0000 9.0417 13241 13148 12639 L2095 «_ TRA
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Table 2 The difference of aggregation degree and the mean A value of population aggregation under different

cluster conditions in the ‘ Wuniuzao’ tea garden

Ay H 8 5 K A 1#|w| The |w| when K is 1 2
Year Date 2 4 8 1 2 4 8
2015 42 04 - 26 0.091 0 0.228 8 0.695 5 0. 960 0 1. 805 0 —3.936 9 —8.042 0
05-10 0. 087 6 0.3155 0.488 9 1. 656 6 3.265 4 6.056 3 12. 781 0
05-24 0.135 6 0.128 8 0.401 3 —0. 664 6 —1.249 5 2.763 6 —5.394 6
06 -08 0.196 4 0.387 9 0.461 3 —3.450 4 6.873 3 13.360 3 27.087 5
06 — 20 0.180 7 0.124 3 0.404 1 —2.984 7 —6.156 1 —12.251 9 24.470 0
07 - 04 0.2357 0.297 1 1.3239 —1.836 2 —2.606 3 —7.279 3 14. 626 6
08-02 0.248 8 0.143 6 0.192 0 0.492 9 —1.0615 —2.453 6 4.536 0
10-11 0.148 7 0. 206 8 0.251 6 —1.693 2 3.349 0 6. 748 9 13.835 0
10-28 0.156 1 0.2137 0.313 3 1.418 0 2.720 4 5.885 2 12. 004 6
2016 4 04-11 0.079 4 0.091 5 0.488 7 1.518 5 2.0717 5.763 9 11. 403 0
04 - 28 0.130 5 0.1215 0.573 3 1. 286 2 —2.668 0 5.310 5 10. 614 6
05-30 0.132 2 0.397 8 0.279 4 —1.5312 3.076 2 5. 780 4 —12.585 1
06-14 0.018 4 0. 009 0 0.090 8 —1.011 0 —2.107 0 —4.272 0 —8.528 6
06 - 29 0.091 6 0.310 0 0.759 5 0.492 9 1.030 5 1. 990 8 3.196 9
07-29 0. 025 4 0.089 3 0.045 3 —0.311 9 —0. 606 3 =1,238 7 —2.584 2
11-19 0.213 1 0.449 3 0.740 1 2. 306 4 4.690 4 10. 700 O 21.511 1
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Table 3 p index under the conditions of different cluster sizes of Monolepta hieroglyphica in the ‘Wuniuzao’ tea garden (2015)

BRI/ A BT TR /m?

Change in the Sample area

o TE%L  p index

number of blocks change 04-26 05-10 05-24 06-08 06-20 07-04 08-02 10-11 10-28 X=+Sx
1—2 2—4 1.1516 1.0885 0.664 7 1.1021 1.043 1 0.8059 0.213 8 1.142 9 1.230 8 0.938 2+0. 108 7
2—>4 4—8 0.6913 1.156 5 1.2454 1.057 8 0.973 0 0.9718 1.066 7 1.006 8 1.009 8 1.019 9-£0. 050 8
4—>8 8§—>16 0.9024 1.0341 0.7475 0.9201 1.0234 0.948 1 1.173 3 0.979 6 0.994 1 0. 969 240. 038 4
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Table 4 p index under the conditions of different cluster sizes of Monolepta hieroglyphica in the ‘Wuniuzao’ tea garden (2016)

RYFE T A /A AR/ m? P 4B p index
Change in the number of blocks Sample area change 04-11 04-28 05-30 06-14 06-29 07-29 11-19 X+Sx
1—>2 2—4 1.1676 0.7935 1.1302 0.9941 1.2800 0.7501 1.3056 0.927 6+0.151 2
2—>4 4—>8 0.946 8 1.1460 1.1801 0.9586 1.7066 0.7500 1.2130 1.128 7=0.114 4
4—>8 816 1.2781 1.2121 0.7978 0.9408 1.6000 0.9375 1.1551 0.990 2+0. 166 6
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Table 5 p index in the ‘Baihaozao’ tea garden under different cluster sizes of Monolepta hieroglyphica

088 p index

RERFEIT AL /A HED5 T AR AEAL /m?

2015 4F

2016 4%

Change in the number of blocks Sample area change s

08 -02

X+Sz

10-28 05-30 07-29 11-19

1—2 2—>4
2—>4 4—8
4—>8 8§—>16

1.1490 0.7407 1.009 8
1.2335 0.7407 0.800 6
0.9324 0.9630 0.956 6

0.9224 0.8889 0.890 4
1.2642 1.0371 0.9556
1.1995 0.8148 1.016 6

0. 933 540. 056 0
1. 005 32£0. 088 4
0. 980 54=0. 051 6
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