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Spatial relationship between Ricania speculum and its natural
enemies based on the square variance analysis of cluster samples
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Abstract [Objectives] To analyze the spatial relationships between Ricania speculum and seven spider species under
different block size conditions. [Methods] Block square variance analysis, grey correlation, spatial aggregation intensity
index, population aggregation mean and the p index were used to analyze the spatial distribution of R. speculum and the seven
spider species in the Baihaozao tea garden, Hefei, Anhui Province. [Result] Correlations between the peak of the mean
square deviation of seven spider species and R. speculum indicated that the latter had the closest spatial relationship to
Erigonidium graminicolum (0.781 1), Clubiona japonicola (0.692 8)and Neoscona theisi (0.688 7). When the basic block
sample number, K, was 1, 2, 4 or 8, the diffusion coefficient C increased continuously with increasing number of basic samples
in the cluster, then decreased continuously in a uniform and random manner. There was no significant difference in the spatial

distribution of R. speculum and the spider species when the basic sample number X in the cluster was 2, 4, 8 or 1. The
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population aggregation of Ricania speculum was in most cases > 2 and the result of intraspecific factors alone. When the
population aggregation mean, A, was positive, that of the spider species and R. speculum increased with increasing basic
sample number in the agglomeration. The minimum range of the aggregation of individual clusters of R. speculum as
determined by the clustering method indicated a minimum of four basic samples in each cluster. [Conclusion] The results
provide a scientific basis for determining the optimum sample size for sampling Ricania speculum and its natural enemies.

Key words Ricania speculum; natural enemy; space relation; analysis of square variance of cluster sample; grey relational
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Fig.1 Dynamic changes in the number of Ricania speculum and 7 natural enemies (2015)

y Ricania speculum  x, Tetragnatha squamata  x, Tetragnatha maxillosa
X3 Erigonidium graminicolum x4 Misumenops tricuspidatus X Theridion
octomaculatum  xg Clubiona japonicola x; Neoscona theisi

The same as the following table and Fig.
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Fig. 2 Dynamic changes in the number of Ricania speculum and 7 natural enemies (2016)
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Table 1 The mean square deviation [MS(i)] of Ricania speculum and its 7 natural enemies in different size clusters
2015 2016
Date  Species Basic sample number in block Date  Species Basic sample number in block
2 4 8 2 4 8
6.20 y 1.5833 1.0833 0.6667 2.5417 | 5.12 y 3.1667 27500 2.1667  6.0000
X 51667 56250 32500 1.0833 X 43333 53750 8.0000 3.7500
X 50417 42917 85833 11.0417 X2 37917  1.0417 1.6250 0.2083
X3 1.0417 03750 0.5000 1.0833 X3 1.2500 0.8333 2.0833 1.5417
X4 04167 0.2500 0.0833 0.0833 X4 0.8750 0.7500 09167 1.0417
Xs 1.2917 1.7500 0.5417 2.1667 Xs 1.0417 1.0000 0.5000 2.2083
X6 1.3333 32917 1.5416 0.2083 X6 1.7083 19583 19583 0.7083
X7 14167 1.0833 0.2917 0.0833 X7 25417 19167 0.8750 3.3333
7.04 y 0.5417 03333 03750 0.5417 | 6.14 y 36667 51250 35417 1.0417
X 25000 2.8333 8.0417 3.3333 X 6.2500 3.7083 10.6250 7.5417
X3 3.5833 6.1250 122500 6.2083 X 11916 7 43333 11.0000 1.2083
X3 04167 04583 09167 1.0833 X3 0.5833 12083 22913 6.0417
X4 1.2083 0.3750 0.5000 0.4167 X4 0.0417 0.0417 0.0417 0.0417
X5 1.0417 03333 0.7917 25417 Xs 1.8333  0.7917 04167 1.0417
X6 2.7083 3.6250 1.8750 6.2083 X6 0.8750 1.5417 12917 22083
X7 2.0833 24583 2.5833 2.2083 X7 19167 12917 1.7500 0.2500
9.26 y 0.6667 0.7083 0.1250 0.2083 | 6.29 y 33333  1.7083 32083 1.0833
X 2.1250 2.0000 6.1667 6.2083 X 43750 0.8750 03750 0.7500
X 3.7083 1.5833 09167 0.0417 X2 18.2917 232083 154167 1.0833
X3 0.3333  0.4583 0.4583 0.0833 X3 0.7083 09583 14167 0.2083
X4 0.2083 0.2083 0.2500 1.0417 X4 1.5417 12500 23333 21667
Xs 2.6667 09583 2.7500 1.0417 Xs 1.9583 35417 32917 4.7083
X6 3.2083 3.0000 32500 3.0833 X6 1.8333  2.0833 04583 0.2083
X7 1.2083 0.3333 0.7500 2.2083 X7 25417 29167 33333 13333
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Table 2 Number of basic samples in a block
at peak mean square variance

X1 X2 X3 X4 X5 X6 X7

Year Date

2015 620 8 2 8 8 1 8 2 1
704 8 4 4 8 1 8 8 4
926 2 8 1 2 8 4 1 8

2016 5.12 8 4 1 4 8 8 4 8
614 2 4 4 8 2 1 8 1
629 4 1 2 4 4 8 2 4
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Table 3 Diffusion coefficient of Ricania speculum and its 7 natural enemies under different block sizes

Basic sample

Date (2015)

Date (2016)

Species o ber in block 6.20 7.4 9.26 5.12 6.14 6.29 Remarks
y 1 0.845 8 0.565 3 0.956 0 1.1739 1.370 2 1.1256
2 0.776 9 0.487 6 0.909 0 14121 1.524 7 0.9339
4 0.727 3 0.5273 0.500 0 1.746 7 1.8114 1.0727
8 1.409 1 0.636 4 0.875 0 3.200 0% 1.057 1 0.636 4
x| 1 1.404 1 0.857 1 1.9129% 12077 1.698 0% 0.749 4
2 1.588 2 1.013 0 23637 1.798 0%  1.5407 0.262 0
4 0.929 4 0.388 6 4.4499% 2711 1%  2.6948*  0.1294
8 0.411 8 1.1429 4.9375% 21667 23947 0.176 5
X 1 0.826 1 0.671 1 1.093 8 0.739 1 1.862 1*  1.713 0*
2 1373 1 0.862 4 0.564 6 0.509 1 1.545 5 1.828 3*
4 2257 1% 1.2400 0.2917 0.640 0 23333% 11867
8 1.727 3 0.687 0 0.026 3 0.175 0 0.5417 0.155 6
X3 1 0.809 6 1.037 1 0.782 6 1.041 0 0.766 6 0.799 3 n=23
2 0.545 5 1.3897 0.909 1 12139 1.200 0 1.083 9 Fozjzfﬁ
4 0.800 0 2.5428% 12000 18721 1.694 7 1.184 6 m=11
8 1.750 0 4.428 6*  0.500 0 1.823 5 3.842 1% 0.5385 Fozjjfm
X4 1 0.826 2 0.882 0 0.695 7 1.1345 1.000 0 1.532 0* m=>
2 0.636 3 0.4415 0.909 0 1.082 6 1.000 0 2.240 6* Fozj;;ﬂ
4 0.200 0 0.628 5 1.400 0 1.400 0 1.000 0 3.588 3* m=2
8 0.199 6 0.500 0 3.1250% 22727 1.000 0 4.470 6* Foﬁjlioo
Xs 1 1.000 0 1.0311 1.426 1 1.000 0 0.950 9 0.753 6
2 1.136 4 0.6753 0.800 0 12718 05178 1.090 9
4 0.700 0 1.4857 1.520 0 1.750 0 0.356 5 1.066 7
8 1.750 0 22143 1.252 0 4.1875%  0.5652 1.583 3
X6 1 1.1242 0.921 1 0.904 9 0.769 4 0.840 6 0.695 7
2 1.779 2 1.038 1 1.130 4 0.802 4 12727 0.704 5
4 0.8857 0.804 6 1.558 5 0.773 9 1.066 7 0.275 0
8 0.1429 1.8372 2.056 6 0.565 2 2.166 7 0.218 7
X7 1 1.0311 1.130 4 1.347 8 0.936 8 0.797 1 1.634 8*
2 0.753 2 12727 1.000 0 0.867 8 0.656 6 1.781 8*
4 0.2857 1.200 0 1.800 0 0.636 4 0.688 9 1.640 0
8 0.012 0 1.6250 43333% 14545 0.333 3 0.800 0
* * For the aggregation pattern.
2016 5 12 K 2 4 8 14 K 4]
2 41 50 , 2 K4 2.6 FEBRANMEET /A p 365
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Table 4 the |W] value of Ricania speculum and its seven natural enemies at K
is 2, 4, 8 and K is 1 under different mass sizes

2015 2016
Date  Species Basic sample number in block Date  Species Basic sample number in block Remarks
2 4 8 2 4 8
6.20 y 0.0425 0.0755 02552 | 5.12 y 0.0924 0.1989 0.5016
X1 0.0616 02063 0.6133 X 0.1990 0.4043  0.2922
X 02540 0.5026 03688 X 0.1864 0.0720 0.7203
X 02332 0.0417 0.3497 X 0.076 8 0.2934  0.2803
X4 0.1306  0.7093 0.710 3 X4 0.0234 0.1051 03474
Xs 0.0639 0.1783 02798 Xs 0.1206 02798 0.716 0
X 04591  0.1192 1.0313 X6 0.0210 0.0029 0.1542
X7 0.1570 0.6417 22267 X7 0.0383 0.1933  0.2200
7.04 y 0.0739  0.0348 0.0592 | 6.14 y 0.1068 0.1396 0.1297
x| 0.0836 03955 0.1439 x| 0.0486 02309 0.1719 w24
X2 0.1254  0.3070 0.0117 X2 0.0834 0.1225 0.6706  [Wloos=11.9895
X 0.1463  0.4484 0.7258 X 0.2244 03966 0.8059 WO_O’S?ZM
X 03460  0.1694 02838 X4 0.0000 0.0000  0.0000 Imo.o?:;S‘)OZ
Xs 02116 0.1826 0.3822 Xs 0.3039 0.4908  0.260 1 n=3
Yo 00598 00676 03452 xe 02074 01191 04734  [Woos=3.5355
X7 0.0593  0.0299 0.1815 X7 0.0970 0.0729  0.4360
9.26 y 0.0252  0.6481 0.0443 | 6.29 y 0.0938 0.0245 0.2855
X1 0.1058 04221 04741 x| 0.5293 0.8782 0.7230
x 03306 06556 1.8639 X 0.0326 0.1835 1.199 4
X 0.0749 02137 0.2240 X 0.1523 0.1967 0.197 5
X4 0.1337 03497 0.751 1 X4 0.1901 04256 0.5353
Xs 0.2890 0.0319 0.0659 Xs 0.1849 0.1737 03712
X6 0.1113 02718 04150 X6 0.0063 0.4641 0.5786
X7 0.1429 0.1447 0.5839 P 0.0431 15879 0.3573
4 6 0.9959
=+0.048 2 2
p 0.933 7%0.116 5 Ectropis oblique hypulina Wehrli
K 1 p 0.903 6 Dialeurodes citri Ashmead
=+0.066 5
4 c 1
16 m* . NN
1602 3 #Hig5itie
2015 2015
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Table 5 Population aggregation mean A value of Ricania speculum and its natural enemies under different block sizes

Date (2015) Date (2016)
Species _ Dasic sample 6.20 7.4 9.26 5.12 6.14 6.29
number in block
y 1 -0.8740 -0.3151 -0.3119 1.8557 1.358 7 1.349 5
2 - 17116 -0.627 7 -0.6513 3.573 2% 2.712 6* -2.7217
4 -3.5918 -1.734 8 - 1.0849 7.220 3* 5.412 3* 5.503 3*
8 7.228 T* -3.5457 -2.646 7 14.674 4* 11.637 1* -10.9709
X 1 2.089 2 * -1.7386 0.205 4 2.216 5% 1.514 6 -2.0477
2 39235 * 3.499 2% 0.988 8 4.125 5% 3.065 5% -4.1843
4 -8.2376 6.760 3* 2.501 1* 8.845 5* 5.372 4* -7.9833
8 - 16.864 7 13.952 9% 4.823 4% 17.698 3* 12.092 3* -16.6106
X2 1 -3.1596 -4.0030 1.564 5 - 1.609 6 2.618 7* 5.478 8*
2 6.219 6 * -9.5825 -3.1219 -3.2742 5.820 0% 10.908 5*
4 12.156 6* 19.120 8 -6.1145 -6.5412 11.560 0* 22.432 5%
8 25318 0% -38.2445 --123366 -12.9278 -23.848 5 -44.899 1
X3 1 - 04785 0.283 9 -0.1575 0.731 8 -0.740 0 -0.446 5
2 -0.759 0 0.4559 -0.470 5 1.3196 1.5415 1.063 1
4 - 1.5472 1.1185 0.934 0 2.387 4* 2.897 1* 2.062 1*
8 3.877 5% 0.771°5 -1.8350 5.492 9% 4.630 7* -42324
X4 1 -0.126 0 -0.5508 -0.2206 0.426 1 0.0417 0.622 4
2 -0.2636 -0.9326 -0.6517 0.8811 0.083 3 0.899 4
4 -0.5800 2.291 6* 1.268 2 1.668 2 0.166 7 1.876 4
8 -1.3720 -4.5850 2.603 2% 3.3982 0.3333 4.2514
Xs 1 0.483 4 0.579 3 0.711 6 0.483 4 -0.9422 -1.3971
2 1.256 0 -1.029 2 -1.634 1 1.273 9 - 1.769 8 2.969 7
4 -2.6010 2.268 5* 3.208 5% 23775 -3.6484 59780
8 5.002 5% 4.456 4* 6.642 2* 3.904 7 -7.4653 11.765 8
X6 1 0.828 6 -1.748 4 -2.15638 - 0.846 4 - 0.6650 - 1.269 2
2 1.3012 2.043 0* 4.388 8* -1.8123 1.4100 -2.5616
4 -3.4480 -7.0657 8.751 7* -3.754 3 2.978 0* -5.1982
8 5.075 0* 13.956 3 17.085 1* -7.4653 5.448 3*  -10.289 1
X7 1 0.5793 0.9350 0.2521 -1.3395 -1.0492 0.777 1
2 -1.0290 1.9556 0.543 8 -2.7329 -2.1189 1.305 8
4 -2.2643 3.934 0* 1.380 0 -5.3345 -4.4090 2.988 9*
8 -4.1199 7.918 8* 2.416 7* 10.759 1* -8.7800 - 6.6343
ERT 20
*) value greater than 2.
7
2
7
3 K 1-8
C
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Table 6 p index of Ricania speculum under different Block sizes

Date (2015)

Date (2016)

Change of basic sample

number in block 6.20

7.04 9.26

=|
I+
5]

=

5.12 6.14 6.29

2—1
4—2
8—4

0.793 4
1.190 0
0.892 6

0.8925 0.750 1
0.942 1

1.090 9

0.3750
1.1250

1.058 0
1.038 4
0.862 0

0.8375
1.013 7
0.914 6

0.903 6+0.066 5
0.933 7£0.116 5
0.995 9+0.048 2

1.090 3
1.043 0
1.090 4

K M

C
1968 Cc,="—=
X

C,<0
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