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Geostatistical analysis on the spatial distribution of Batocera lineolata

( Coleoptera: Cerambycidae) populations in different types of ash tree forests
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Forestry, Beijing 100091, China

Abstract; Batocera lineolata is an important wood—borer pest in China, mainly attacking the trunk of ash trees Fraxinus
velutina, a predominant forest species in the Yellow River Delta, causing severe damage. In the present study, the spatial
distribution patterns of eggs, larvae, and adults or pupae of the B. lineolata population were analyzed using geostatistical
methods. The egg niche, frass hole, and emergence hole at four ash tree sample plots, including a city road greening forest,
yard greening forest, highway forest, and patch forest, were investigated. The results showed that the semivariogram curve
models of eggs, larvae, and adulis ( pupae) of B. lineolata populations in different types of ash forests were all spherical,
except the adults ( pupae) in the patch forest plot were exponential, and the spatial distribution patterns were all
aggregated. There were no obvious correlations between the aggregated behavior and living habitat of B. lineolata
populations. However, the geostatistical parameters of the spatial correlation of B. lineolata populations in different types of

ash forests were obviously different. The range (a), nugget (C,), sill (C,+ C) of eggs, larvae, and adults ( pupae) in
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the patch forest were lower than those of the other three types of forests. At the same time, the semivariogram model of

adults (pupae) at the patch forest was exponential.

Key Words: Batocera lineolata; spatial distribution ; geostatistics; ash trees
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Table 1 Basic information of ash survey stands
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BT ARE PEWEen  C T b R PEREm
No. plot Forest type Average DBH . ale o No. plot Forest type Average DBH . ale o

infested trees infested trees
1 IRIATIESR AR 14.38£0.72 45.00 3 IR 18.27+0.57 100.00
2 KE BE SR AL AR 15.66+0.0.36 75.61 4 bk 8.69+0.11 22.93
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Table 2 The statistic parameters of investigation data on Batocera lineolata attacking ash trees

. Gitahy PR S i} e e
Mo Satistic No. of ¥ 2 B/ME O ROKE PE BRER BRI 12355 i B
Forest type . d\ i tress Mean  Variance Min. Max. Median S.D. S.E. Kurtosis Skewness
tmaex surveyed
WA TiE SRR FEHIZINE 40 4.55 30.72 0.00 23.00 2.50 0.88 5.54 1.77 1.36
City Road greening HEZEAL 40 2.68 18.38 0.00 19.00 0.00 0.68 4.29 4.67 2.07
forest FIEFL 40 0.75 1.68 0.00 5.00 0.00 0.20 1.30 2.41 1.76
JRE BE LR ALK POz 41 4.37 22.99 0.00 15.00 3.00 0.75 4.79 -0.74 0.77
Yard greening forest HEZEAL 41 2.90 7.89 0.00 11.00 2.00 0.44 2.81 1.21 1.19
FAL 41 1.02 2.12 0.00 4.00 0.00 0.23 1.46 -0.53 1.03
N TN PN 41 10.66 95.83 0.00 30.00 9.00 1.53 9.79 -1.17 0.41
Highway forest HeZE AL 41 4.95 26.30 1.00 24.00 3.00 0.80 5.13 3.79 1.78
FAL 41 1.59 3.80 0.00 9.00 1.00 0.30 1.95 4.27 1.81
Ak Patch forest FEEZIRE 205 1.40 5.57 0.00 9.00 0.00 0.16 2.36 0.43 1.37
HEZEAL 205 0.73 4.04 0.00 16.00 0.00 0.14 2.01 24.20 4.46
AL 205 0.43 0.87 0.00 6.00 0.00 0.07 0.93 8.36 2.68
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Fig.1 Variogram of B. lineolata egg niche at different type ash forest
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Fig.2 Variogram of B. lineolata frass holes at different type ash forest
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Fig.3 Variogram of B. lineolata emergence holes at different type ash forest
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