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Geostatistic analysis on the spatial distribution of Trabala vishnou gigantina Yang

early stage larvae
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Abstract: Trabala vishnou gigantina Yang have been a serious leaf —eating pest of Hippophae rhamnoides in the Wuqi
county of Shaanxi in recent years. The spatial characteristics of T. vishnou gigantina early stage larvae were analyzed using
geostatistical methods in H. rhamnoides forests with different slopes and densities, for forecasting and scientific management.
The results showed that high levels of hatching occurred mainly in mid—June. Analysis of isotropic variograms indicated T.
vishnou gigantina early stage larvae spaced themselves 19.96, 9.45, 20.75, and 13.48 m apart in densely forested shady
slopes, open forests on shady slopes, densely forested sunny slopes, and open forests on sunny slopes, respectively, while
the intensity of local spatial continuity was 0.692, 0.613, 0.679, and 0.597, respectively. Semivariogram analysis revealed
the Gaussian model had the best fit in dense forest, while the Exponential model fitted best with the open forest, implying
an intense spatial aggregation pattern of T. vishnou gigantina early stage larvae. The reason for aggregation was mainly its
bionomics. As the maps with Kriging interpolation described, T. vishnou gigantina early stage larvae exhibited an obvious

edge effect.
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Table 1 General situation in the sample plots

p . . 4 e
- 353 S HR FHIR P B -
N Average
) Slope Average basal Average Canopy . .
Stand types . . . population density/
gradient/ (°) diameter/cm height/cm closure N
(i/#)
BAYE %% #K Dense forest on the shady slope 14 3.71 158.04 0.75 2.50
BAY AR Open forest on the shady slope 16 4.15 169.19 0.25 2.64
PBH3 % Ak Dense forest on the sunny slope 15 4.02 143.35 0.70 1.85
FH3% AR Open forest on the sunny slope 16 4.13 152.06 0.30 2.07
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Fig.2 Histogram of density for the early stage larvae in Dense forest
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Fig.3 Histogram of density for the early stage larvae in Open forest
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Table 2 Parameter of variogram models and spatial distribution for Trabala vishnou gigantina early stage larvae

YA *ﬂ ¥ S K TR 231q =
UEEES R o C A/m Sl C/Sill R Rss IR
Stand types Theoretical models Spatial pattern

2 [ ]
i '?W’nfi 4.800 10.809 19.96 15.609 0.692  0.988  0.137  RIEST
Dense forest on the shady slope Gaussian

(i K
Db FREBUE 2710 4288 945 6998 0.613 0994 00115 HLEHM
Open forest on the shady slope Exponential
H 3 2% [
PHI '?H’H’Efi 2.690  5.699 2075  8.389 0.679 0.918 0.254 RN
Dense forest on the sunny slope Gaussian

W B B TR
PR U 2490  3.696 13.48  6.186 0.597 0.862 0215 RS
Open forest on the sunny slope Exponential

C, REEEL ,Nugget; C: I 5t 6 (8 , Patial sill;A. 5 e , Range; Sill . HE {E; C/Sill; 75 ) 28 5, Spatial variation; R*. U E R , Determination
coefficient ; RSS; RIS ,Residual sum of squares
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Fig.4 Spatial variograms for Trabala vishnou gigantina early stage larvae
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Fig.5 Overlay map of isoline and vector for Trabala vishnou gigantina early stage larvae
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