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Spatial distribution of the Oriental migratory locust  Orthoptera

Acrididae egg pods studied with GIS and GS
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Xinjiang Normal University Urumqi 830054 China 2. State Key Laboratory of Integrated Management of Pest
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Abstract The spatial distribution of the Oriental migratory locust Locusta migratoria manilensis Meyen egg
pods was studied by integrating geostatistical analysis and GIS techniques. Data of egg pods were collected from
both spatial scales over two years of extensive surveys 450 m intervals for the whole study area then 50 m
grid for possible egg-laying areas which were located on the areas damaged by the locust plague or covered with
sparse vegelation. Meanwhile site ecological variables including vegetation coverage and soil parameters
salinity pH water content at 5 cm depth organic matter eic. were surveyed at these grid points. The
results showed that three site variables including vegetation coverage soil water content at 5 cm depth and soil
salinity were significantly different between sites with and without egg pods and the preferable ranges for L.
m . maniliensis oviposition were 0 —30% 10.1% —20.0% and 0.09% —1.99% for these three variables
respectively. No eggs were laid when vegetation coverage exceeded 50%  soil water content at 5 cm depth was
higher than 30% or soil salinity was above 3% . Semivariograms indicated that the distribution of egg pods
was in high heterogeneity. Spatial autocorrelation in egg pod distribution was at distances about 390 m. The
spatial distribution of egg pods was patchy and aggregated in the two years and could be best described using
spherical models. GIS risk assessment maps derived by block kriging displayed the probabilities of
occurrence of the locust egg pods at an area-wide scale. The results may provide useful information on planning

for sampling in the field tracking embryo developments monitoring targets and taking site-specific measures
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Sketch map of the study area with elevation as background

Fig. 1
and locations of 292 samples for 450 m grids (50 m grids not shown)
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Table 1 Relationship of locust oviposition selection
and environmental factors
EERl o
With egg pods No egg pods

AR ¥ 3 FE Vegetation
coverage ( %)

2002 20.7 68.5 9.24™"
2003 18.2 56.3 11.52""
A HE SR B Sl salinity (%)
2002 0.80 2.611 26.91™"
2003 0.70 2.26 20.87""
FHE 5 em 7 7K i Soil water
content al 5 em depth (% )
2002 15.72 25.40 13.54™
2003 16.77 29.31 17.46™"
pH
2002 7.1 7.76 3.65
2003 7.70 7.73 3.51
EER 1IN Organic matter ( % )
2002 1.91 2.16 5.61
2003 2.01 2.37 4.93

sxsy [E) AT BOME 22 58 S8 3% Data in the same row are significantly different
at 0.01 level. T [f] The same below.
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Fig. 2 Relationship of egg pod numbers and vegetation

coverage (A),soil waler content (B) and soil salinity (C)
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Table 2 Theoretical models of population variograms and parameters of the oriental migratory locust egg pods

S} Year i Variable HR{EHEH Theoretical model Cqy C+ €y a (m) Col/{C+ Cy) R?
2002 Pk Egg pod BRARELEY Spherical model 0.6687 2.4158 452 0.2768 0.839
2003 Btk Egg pod FRARFLA! Spherical model 0.2989 0.7756 328 0.3854 0.673

Co: B4 {H Nugget; €+ Cp:

M 2 T F W, AR KA BR L B 07 5 A9 25 [A]
B, 2002 E 1 2003 4K AR PR ER S ek Bl 2 1
HERREE HFEEHBEAR:(DREFEE5ES
fHZH C,/(Cy + €)FRH, 2002 4 U9 B 25 BF b REHL
HRTIEM2ZR LA EFEEN 27.68%, HF
BERITE 50 m LA FM/NREE L, H 25 (A] B A 5651
EA A )RS A B R EEN 72.32%, B2
FITE 50 ~ 452 m {7 REE ¥ 7Y 5 2003 4F T HE O
Boel BEALIR 2R 1k i) 2= 5 0 as (8] B AR 52 5 ) 25 1)
SRS 5N 38.54% F1 61.46% , 3 41 B FHAE 50
m A FAI/NREM50~328 m BORE F . (2) B4
AORCIE IC R I, 08 Hr B B ply 25 (A] § A 2R 51 A 2 (A
S REHS G E B A (> 60% ), (B F Ay 25 A 45 7
i Fl 25 57,2002 4F B %5 (8] B A 26 RUEE (452 m) BH iR
KT 2003 419 328 mo, X A BB SN FE 2003 4F Bk 02
7 B B A A I R AT X S R
i 7 2 35 2 30 em, BUMH 2 HOE BN 1B B L=
A& BN 3 T, SR R B 2002 F (R =
0.839) 728 5 sR AU AV LA 118 T 2003 4F (R* = 0.673)
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Fig. 3 Spatial patterns of locust egg pods

in Nandagang reservoir
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Table 3 Changes of some factors related to the oviposition
behavior of L. m. manilensis Meyen during 1960s and
1990s in the study area

Year
Parameters 1961 ~ 1970 1991 ~ 2000
Temperature °C * 11.83 12.99 3.01
Precipitation mm * 666.2 486.5 17.58™"
5 cm
13.71 13.90 4.22
Soil temperature at 5 cm  °C *
Soil salinity % " 1.02 3.08 25.97
S5 3
X 107m 0.42 13.00 11.04
Groundwater extracted”
N 10 Average value in ten years 1983 2003

Average value in 1983 and 2003 respectively.
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