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Research on soil spatial heterogeneity based on Locusta migratoria manilensis egg

pods spatial pattern in coastal locust areas
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Abstract The soil spatial heterogeneity was studied by integrating geostatistical analysis and GIS techniques based on
Locusta migratoria manilensis Meyen egg pods distribution pattern in coastal locust areas. Data of egg pods and soil
properties including soil water content at 5 ¢cm salinity organic matter and pH were collected from both spatial scales
over two years 2002 and 2003 of extensive surveys 450m intervals throughout the study area then 50m grids for possible
egg-laying areas which were located at the areas damaged by the locust plague or covered with sparse vegetation. Results

showed that 1 the spatial distribution of locust egg pods mainly located at middle- and east areas was patchy and
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aggregated. Egg pods in the field showed high heterogeneity and spatial autocorrelation was at a distance of about 390 m.
2 Spatial heterogeneity of autocorrelation in total spatial heterogeneity in soil water content at 5 ¢m  salinity organic
matter and pH were 76.15% 78.04% 57.19% and 61.85% respectively and the scales of spatial heterogeneity were
621 m 594 m 1014 m and 1368 m respectively. 3 Locust egg pods were mainly located at middle-and east areas where
soil salinity was lower <1.9% and soil water content was moderate at 5 cm 10. 1% —29.9% for locust oviposition.
Whereas no egg pods were found at west and north areas because of high soil water content at 5 em  >30%  and salinity

>3% . In a way the spatial distribution pattern of locust egg pods mainly depended on the soil heterogeneity at the
study area. 4 Spatial pattern maps of egg pods and soil properties drived by block kriging may provide useful information

on sampling in the field forecasting and monitoring locust plague and reclaiming the environment of locust areas.
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Table 1 Theoretical models of variograms and parameters of Locusta migratoria manilensis egg pods
C C+C, Cy/C+C 2
Variables Theoretical model 0 0 0 0 om R
2002
Fag pods in 2002 Spherical model 0. 6687 2.4158 0.2768 452 0.839
2003
0.2989 0.7756 0.3854 328 0.673
Egg pods in 2003 Spherical model
Cy Nugget C, +C Sill a Range R? Decisive Coefficient
2
ik N
patch Numbers of egg pods (m?) A
m [06~492
mE 030~10.6
E 0.1~0.3
0~0.1
Do
2.2
21 ‘
1975 O W XA The bounary of the study area
0.05 ~1 mm 0.01 ~0.05
mm <0.001 mm 2
Fig. 2 Spatial pattern of locust e; ods in Nandagang reservoir
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Table 2  Statistical feature values of soil properties
%
Statistical feature Numbers Max. Min. Mean S. D. C. V.
Water content % 289 49.90 5.50 25.07 7.02 27.99
Salinity % 289 5.92 0.09 1.27 0.59 46.35
pH  pH value 289 7.99 7.36 7.61 0.97 12.69
Organic matter % 289 4.73 1.40 3.38 0.52 15.28
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Table 3  Best-fitted semivariogram models of soil properties and corresponding parameters
Soil properties Theoretical model Cy C +Cy Cy/ C +C, a m R?
% Water content Spherical model 19.06 79.92 0.2385 621 0.741
% Salinity Spherical model 27.52 125.32 0.2196 594 0.826
pH  pH value Spherical model 6.12 16.04 0.3815 1368 0.945
% Organic matter Spherical model 9.23 21.56 0.4281 1014 0.907
Cy Nugget C, +C Sill @ Range R’ Decisive Coefficient
pH
3
LA R N FHek N
Soil salinity (%) A Soil water content (%) A
HE >3.0 m >30.0
B 2029 = 20.1~29.9
= 1.0~1.9 = 10.1~20.0
<1.0 = <10.0

N N
TIEHHR A +3% pH A
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= 1.01~3.99 mEm 7.60~7.89
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Fig.3  Spatial distribution of soil properties
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