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Spatial distribution of Scythropus yasumatsui adults and
sampling techniques for this species in the Jujube growing
region of Northern Shaanxi
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Abstract [Objectives] Scythropus yasumatsui Kono et Morimoto is one of the most important pests of jujube trees. In
recent years, S. yasunatsui irruptions in the jujube growing region along the banks of the Yellow River in North Shaanxi have
caused enormous economic losses to the jujube industry of this region. The aim of this research is to determine the spatial
distribution pattern of S. yasumatsui adults in the region, and develop effective sampling techniques for this species, thereby
providing a theoretical basis for more accurate monitoring, prediction and control of this pest. [Methods] We selected 5
representative jujube fields as sampling sites in Jia County in 2015, and evaluated five different sampling methods (five-point
sampling, double diagonal sampling, chessboard sampling, parallel sampling lines and Z-shaped sampling). The number of
adult weevils on each jujube tree was recorded using stratified sampling. The suitability, representativeness and variability of

the five sampling methods were compared and analyzed using t-tests. The spatial distribution pattern of S. yasumatsui adults in
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the jujube region was studied using aggregation indices, Iwao’s m* - m regression analysis method and Taylor's power law. The
theoretical sampling number and a sequential sampling model for adult weevils was determined using Iwao's theoretical
sampling and sequential sampling formulae. [Results] All five sampling methods were effective but the parallel sampling
method was the best. S. yasumatsui adults have an aggregated spatial distribution in the jujube growing region of Northern
Shaanxi. The basic component of the distribution was a group of individuals; individuals attract each other so the greater the
density the higher the degree of aggregation. The reason for this aggregation is either some environmental factors or an innate
tendency of this weevil to aggregate. The optimum theoretical sampling model was N=t/D* (18.995/m+0.020 3) and the
optimum sequential sampling model was TO',TO'E”> =30n+47.53n . [Conclusion] The parallel line sampling method was the
best for investigating the spatial distribution of S. yasumatsui adults which was found to be aggregated. These results provide
basic data for monitoring, predicting, and the effective and sustainable control of S. yasumatsui in the jujube growing region of
Northern Shaanxi.
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Table 2 Comparison of 5 kinds of field sampling methods of Scythropus yasumatsui adults

s f0.05 df .
Sampling Sampling Standard  Standard (.:VA Degree of I .
methods number Sample  4eviation error Variation - Total sample fi 004y, Value  Fit
mean coefficient ¢ s test value
. . 15 69.333 34.056 8.793 0.491 0.838 14 -0.209 Fit
Five points
Double 20 75.500 35.706 7.984 0.472 0.594 19 0.542 Fit
diagonal
27 70.704 33.200 6.389 0.469 0.942 26 -0.073 Fit
Chessboard
. 45 68.689 32.638 4.865 0.475 0.613 44 -0.510 Fit
Parallel lines
Z 7 pattern 33 73.152 34.691 6.039 0.474 0.745 32 0.328 Fit
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Table 3 The aggregation index of spatial distribution pattern for Scythropus yasumatsui adults
C
2

m S . 1 Ca K m* *
. Diffusion . . . . m*/m  L/m
Sample Sample mean Variance . lindex C,index Kindex Mean crowding m*
coefficient
1 58.200 1171.171 20.123 19.123 0.329 3.043 77.323 1.329  1.017
2 63.533 1260.124 19.834 18.834 0.297 3.373 82.367 1.296 1.016
3 72.067 1 460.495 20.266 19.266 0.267 3.741 91.333 1.267 1.014
4 55.000 1 115.000 20.273 19.273 0.350 2.854 74.273 1.350 1.018
5 68.733 1 473.495 20.914 19.914 0.290 3.452 88.647 1.290 1.014

Aggregation degree >1 >0 >0 >0 >m >1 >1
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Table 4 The analysis of aggregation average and sample mean for Scythropus yasumatsui adults

Sample Sample me;nn K 2K 4 Aggregation aV)(;rage
1 58.200 3.043 6.087 5.437 51.985
2 63.533 3.373 6.747 6.097 57.412
3 72.067 3.741 7.481 7.821 75.342
4 55.000 2.854 5.708 3.070 29.588
5 68.733 3.452 6.906 6.253 62.261

x5 FXGRATERBREE THREERHMEYK

Table 5 The optimal sampling number in different densities of Scythropus yasumatsui adults

/ The number of adults estimated
D

Permissible 20 30 40 50 60 70 80 90 100 110 120 130
variation

0.1 738 373 251 190 154 129 112 99 89 81 74 69 64
0.2 184 93 63 48 38 32 28 25 22 20 19 17 16
0.3 82 41 28 21 17 14 12 11 10 9 8 8 7




3 : - 591 -

5 6
5 10 15 20 25 30 35 40 45
50 T
242 FRMERDT Ty 6
T3, Ty = nmy £ty nl(a+ Dmy +(B-Dmi] 5 mp 30/ Ty, Ty =
o B Iwao m*-m 30n +47.53Vn 30
=196 myg n 1161
640
mo = 10-30 ( / 30
) a=18.995 B=1.0203 =196 1 161 640
5 6

Ty, Ty = 1y +1.96\n[18.995m, +0.020 3m3] 6

R6 FERRMHAFRMHER
Table 6 Sequential sampling table of Scythropus yasumatsui adults

/ Number of jujube tree

Control threshold 5 10 15 20 25 30 35 40 45 50

T, 111 186 256 322 386 449 511 572 633 692
=10 7, - 15 46 80 115 152 191 230 269 309

I 150 256 355 450 542 633 723 811 899 986
o1 7, 1 45 96 151 209 268 328 390 452 515

T, 187 323 450 573 693 812 929 1 045 1159 1273
=20 7, 14 78 151 228 307 389 472 556 641 727

T, 222 387 543 694 842 987 1131 1274 1416 1556
o2 7, 30 114 208 307 409 513 619 727 835 944

Ty 257 451 635 813 988 1161 1332 1501 1 669 1837
=30 7, 44 150 266 388 513 640 769 900 1032 1164
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