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Geostatistical analysis on spatial distribution of Holcocerus hippophaecolus eggs

and larvae

ZONG Shi-Xiang, LUO You-Qing", XU Zhi-Chun, WEN Jun-Bao, JIA Feng-Yong (The Key Lakoratory for
Silviculture and Conservation of Ministry of Education, Beijing 100083,China). Acta Ecologica Sinica,2005,25(4) :831~836.

Abstract ; The seabuckthorn carpenterworm, Holcocerus hippophaecolus Hua, Zhou, Fang et Chen has been a severe boring
pest of seabuckthorn in Inner Mongolia Autonomous region, Liaoning, Shanxi, Ningxia and Shaanxi provinces in China in
recent years. Larvae cause damage primarily to stems and roots of seabuckthorn. Spatial characteristics were analyzed using
geo-statistical methods for population of carpenterworm larvae in two woodlands with different damage levels and egg masses in
heavily-infested woodland in order to effectively control the insect and to further study the spatial distribution of its population.
The result showed that the damage level caused by the carpenterworm differed significantly in the two woodlands. Only 20% of
trees in lightly-infested woodland were infested compared with 70% in heavily-infested woodland. The percentage of trees with
6 or more larvae was 6. 9% for the lightly-infested woodland and 31. 9% for the heavily-infested one. Analysis of the isotropic
variogram indicated that the distance of spatial dependence of the carpenterworm larvae was 7.3 m in the heavily-infested
woodland and 87.418m in the lightly-infested one, while the intensity of local spatial continuity was 0.914 and 0.178,
respectively. Intense spatial aggregation of larvae was observed in the heavily-infested woodland, while random distribution

was observed in the lightly-infested one. In the heavily-infested woodland, 72% of trees were found to have egg masses,
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ranging from 1 to 11 per tree. We used 4 different types of theoretical models (spherical, exponential, Gaussian, and linear
will sill) to represent the observed spatial correlation of egg masses and found that the exponential isotropic model fit best with
3. 6 m spatial dependence and 0. 876 intensity of local spatial continuity. Intensive spatial aggregation of egg masses was found
in the heavily-infested woodland. The aggregation was primarily centered at the center of the woodland and spread from there
to the entire woodland.
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Fig. 2 Histogram of density for the carpenterworm larvae in the
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Fig. 3 Histogram of density for the carpenterworm larvae in the
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Table 1 Parameters of variogram models and spatial distribution of the population number for the seabuckthorn carpenterworm larvae

i BLHR AR
C ) o )
Forest types Theoretic model o ¢ a Silt C/sumCRd R RSS Distribution
BERE KUEXEEEER BEDLA AR
0. 0. . . . . .
Lightly-infested Linear without sill model 926 2 87.418 1.127 0.178  0.855 0.136 Random
&
Eﬁ&% i&ﬁiﬁ&nﬁﬁﬁ 0. 105 1.121 7.3 1.226 0.914 0. 56 0. 009 ﬁﬁﬁ.ﬁ
Heavily-infested Linear with sill model Aggregation

* Co J 4 % ¥ Nugget,C X #t# Height of arch,a 375 72 B 25 6] X #i 16 B Range,Sill Jy 8 & 18 Sill,C/Sill (%) K %5 [A] B 7 Spatial
variation, R? JHL5E B ¥ Decisive coefficient, RSS J35% 2 F 75 M Residual sum of square
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Fig.4 Variogram(a) and indicating diagram (b) of the population number for the carpenterworm larvae in the heavily-infested woodland
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Fig.5 Variogram(a) and indicating diagram (b) of the population number for the carpenterworm larvae in lightly-infested woodland
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Table 2 Distribution of the carpenterworm egg masses in samples
BB (ind. )
4
Number of the egg masses 0 ! 2 3 5 6 7 8 9 10 1
B 185 95 70 60 39 18 6 6 5 1 1
Frequency (tree)
b g
HAEOD 38 18.5 14.4 12.3 8 3.7 1.2 1.2 1.1 0.2 0.2 0.2
Percentage
0,
REERNE D) 38 57.5 71.9 84.2 92.2 95.9 97.1 98.3 99. 4 99.6 99.8 1
Accumulated percentage
%3 PRAEGBRANEREY IHERRANEGSE
Table 3 Parameters of variogram models of the carpenterworm egg masses at four theoretical models

ﬂﬁﬁ@ ) Co C a Sill C/Sill(%) R? RSS

Theoretical models

f*ﬂﬁgﬂ 0.24 3.452 2.6 3.692 93.5 0.613 0. 811

Spherical mode!

%&ﬁﬂ 0. 46 3.242 3.6 3.702 87.6 0.617 0. 802

Exponential model

ﬁ%ﬁﬂ 0. 659 3.034 2.252 3.693 82.2 0.614 0. 807

Gaussian model

L
AEAEGERT 0.34 3.352 1.9 3.692 90. 8 0.613 0.812

Linear with sill model

Co H4& ¥ ¥ Nugget,C #tE Height of arch,a A5 BI 25 84K # 3 B Range,Sill % &8 Sill,C/Sili(%)

R?  YRF R Decisive coefficient,RSS # % ¥ 7 M Residual sum of square

25 |6} 45 B Spatial variation ,
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Fig. 6 Variogram(a) and overlayed maps of isoline and vector of the carpenterworm egg masses(h)
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4.1 FMZERERR2ARANAEA URAZBRSUMHBHEANTHIFHEREABRKNER. EEEZERS AR
RANRELSH MEREZERIANNENSA . TEERATREEZERSANROFERR ATERZHLIAER
BRMBEE. NSRS GHERAEEESERSPERABBNTRIREN.

4.2 UHEAEBRBRGBHEEFIAHERD ANEREBHEYESEE X THESHRIRE SR AE S HE LR
URBAL IR EE X . R EENKEA, DK ERE, SERTFRAR, KW M RESILEL. MERSWIAMTESH,
HTARRGIR  UHEKHEE EARLAEA. E 2002 FEARMALE KV HRBRE 1.5~2.0om Z£4, FrLAGMY &
MEESHERETESSEXE—-EWEA  FEELFN AT MUBE.
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