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Abstract: Using Geographic Information System ( GIS) technology and geostatistics ( GS) methods followed by simulation,
we analyzed the spatial structure and distribution of Bemisia tabaci ( Gennadius) in Xinjiang. We also conducted a parallel
analysis using traditional statistics. Results from the two analyses revealed that the spatial distribution patterns of B. tabaci
( Gennadius) on cotton were aggregated; that the aggregation degree fluctuated over time; and that the proportion of spatial
variation had a random component. Using frequency distribution goodness of fit tests, the negative binomial distribution with

its parameter set at zero frequency had the closest fit for predicting this species’ spatial distribution in Xinjiang. Results
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from the GS analysis of the variation in distribution areas and of adult diffusion patterns suggested that the adults of B.
tabaci ( Gennadius) were spatially correlated in cotton fields. The degree of randomness ranged from 19.22% to 49.99% ;
the distance range of spatial dependence varied from 32 min to 6372 min July and then fluctuated between a distance of
2000m and 3000m. B. tabaci ( Gennadius) populations initially invade cotton fields downwind from their over-wintering
areas. Thereafter, the distribution was largely affected by wind direction. It is a classic case of insect distribution caused by
winds. Vertical distribution on cotton plants of B. tabaci ( Gennadius) was influenced strongly by the effects of the warm
temperate zone and of the continental arid desert climate in Turpan. The population initially damages the top leaves, and
then proceeds to feed on leaves in the middle and bottom part of cotton plants in the field of downwind, whereas the damage
will start with the middle and bottom part of cotton plants in the field of upwind. Once a population is established, its

success is based on its adaptability of B. tabaci ( Gennadius) to the characteristic climate of the Turpan region.
Key Words: Bemisia tabaci ( Gennadius) ; geostatistics; spatial distribution ; population dynamics
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Table1 Interpolation methods and parameters of models

R 2 -
wem  En pameeste UG RN e ek e
Date Model spatial Elre;);ndence (C+Cy) (€ (Cy) (C))/ (C+Cy)%
07-01 #5 % Exponential 32 77 62.2 14.8 19.22
07-15 #5 % Exponential 66 89.7 76.9 12.8 16.64
07-22 #5 % Exponential 84 103.5 85.9 17.6 17.00
07-26 #5 % Exponential 108 117 91.9 25.1 21.45
07-29 #5 % Exponential 6327 212.5 106.3 106.2 49.98
08-02 #5 % Exponential 5343 232.3 116.2 116.1 49.98
08-05 #5 % Exponential 2298 232.9 116.5 116.4 49.98
08-09 #5 % Exponential 2391 257.6 129.2 128.4 49.84
08-12 #5 % Exponential 2874 302.7 166.7 136 44.93
08-16 #5 % Exponential 3090 344.7 192.4 152.3 44.18
08-19 ER#Y Spherical 1916 347.1 173.6 173.5 49.99
08-22 ER#Y Spherical 3171 403.6 109 194.6 48.22
08-26 #5 % Exponential 1987 429.3 214.7 214.6 49.99
09-01 ER#Y Spherical 1250 423.5 211.8 211.7 49.99

£2 BHRHSWHTFHESY
Table 2 Characteristic parameters of classical analysis Methods

_ SRR
maam T e TOSESEE o OFEEL ok
Date ) 25 Mea.n' crowd/mean Ca value ) K value
density(M * /M)

07-01 8.990 5.965 2.972 1.972 6.965 0.507
07-05 12.681 8.284 2.884 1.884 9.284 0.531
07-08 12.743 7.682 2.518 1.518 8.682 0.659
07-13 15.131 8.766 2.377 1.377 9.766 0.726
07-16 16.454 9.031 2.217 1.217 10.031 0.822
07-19 17.161 8.935 2.086 1.086 9.935 0.921
07-22 18.832 9.396 1.996 0.996 10.396 1.004
07-26 19.758 9.519 1.930 0.930 10.519 1.076
07-29 20.777 9.783 1.890 0.890 10.783 1.124
08-02 22.026 10.262 1.872 0.872 11.262 1.147
08-05 23.315 10. 641 1.840 0. 840 11.641 1.191
08-09 24.433 11.029 1.823 0.823 12.029 1.215
08-12 25.344 11.329 1.808 0.808 12.329 1.237
08-16 26.891 11.884 1.792 0.792 12.884 1.263
08-19 28.187 12.347 1.780 0.780 13.347 1.283
08-22 30.134 13.097 1.769 0.769 14.097 1.301
08-26 31.573 13.562 1.753 0.753 14.562 1.328
09-01 33.347 14.054 1.728 0.728 15.054 1.373
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Table 3 Frequency distribution test
SRR A6 T Method of frequency test % P
IR A5 SRYRAS B binomial distribution frequency test 142026123. 8568 0. 0000
VAN 75 SR YA B Poisson distribution frequency test 34354839. 4364 0. 0000
IR SRR AR B 46%% Moment method 4195.6785 0. 0000
Negative binomial distribution frequency test FIRERY: Zero frequency 2133.8156 0. 0000
BAE MR Maximum likelihood 2311.7618 0. 0000
AL 75 SRYAR B Contagious distribution frequency test 59384.4223 0. 0000
VAN -Z I 4340 SRR A 36 Poisson binomial distribution frequency test 947475. 3748 0. 0000
B AU I3 Poisson distribution frequency test 41830.2333 0. 0000
R4 HRHRBHEMERNZXBIELR
Table 4 The results of cross validation for interpolation maps
P WHRRES
WE I B FTMRE  WRRE T FIIREE  MTRIREE PSR
Interpolation methods Date Mean RMS ) Mean Std RMS Std WEZRRE
Avg-Std
RES-Avg. Std
ﬁﬁﬁl%& 7.1 0.404 266.3 272.1 0.0007 0.919 -5.8
Simple Kriging
-jﬁ‘ =1 ey ),
Eﬁmlﬁ]ﬁl%& 7.22 -0.043 1721 1803 -0.0003 0.951 -82
Ordinary Cokriging
-jﬁ‘ ey ),
Eﬁﬁ_‘t‘*&& 8.5 -0.055 277.3 253.6 -0.0035 1.086 23.7
Ordinary Kriging
-jﬁ‘ ey ),
Eﬁﬁ_‘t‘*&& 9.1 0.087 185.6 177.1 -0.0008 1.049 8.5
Ordinary Kriging
2.3 MHEEBEEE CEISK HEEES R
AE(T AL H ~9 A1 H)BIXMBRER I RGERLES
£5 PAEHREHEE. LHRER
Table 5 Wind parameters during the period of investigation
W H Item N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
JAHR Wind frequency(% ) 0.80 0.50 0.99 0.70 2.83 3.23 2.98 2.47 2.32 2.32 0.83 0.66 1.02 1.39 0.40 0.50
FAINGE (m/s) 1.33 0.80 1.50 0.90 1.80 2.20 1.83 1.78 1.36 1.14 1.8 1.50 1.00 1.83 1.00 1.00

Average wind speed

M5 HTUAE HIAZERINE £ T R R AR MR R (ESE) , R SR 3.23% , K E-F R R E R

(SE) , Mg 2.98% , JAEMFHIRGE L. 1m/s, KU KGEBZRIE (B 1),

Mz [ g3 B L 1) BiEHS TR) A A R R 2 S50 I R R (3% 5) W7 LA AR BV 3 BB 3 - 72 U L R
HEER T BEELHEREEZEMRMES BT KB T X R, 7 A97EXEERE, MR
e FH BRAEA TR RO ) 1 3Bk, AR AL s RS /0w £, 1 A F P T8 2km s T2 XU R 08

8% , R AR ¥ XU AR FIZE 8 A HP AR R M B E

A F A BV AR AN A 2 R SR, AR RS IEAR AR P T RMKEE B B O, RIB YR RN
Mtk TR e 5, B R R, BET L3R Jr 323 s UKl , M B B KU , iR AR #E S AR A B9
EERM A BE MRS TR A ZBEE , R RN A R ER RO B EF BRI IR

BEMR BB REMES, TR O FEER & T L&,
3 itig

WST AR R RR o B 2 R A e B B PP B, 78 P T S R S R AT M. ROv E R = W 01 5
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Fig.1 Spatial distribution and dynamics of the Bemisia tabaci ( Gennadius) adults
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Fig.2 The vertical distribution of Bemisia tabaci ( Gennadiue) adults on cotton
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XA B AR M 7 F 2 3 O PR T P BHTAR AR X B A, AR AR P A A BB B 2 D Bk,
AT AR EURR R R B, R A AR B LA IR R R AR R LA R SRR B IR AR LB

IEMASTHI PR FR SR, it & 2 X &R BAR A B E A 7 AWIE 8 AJRMRIAH THL T
HREAR, B H HM R = M E BRI, 7R, 1] 685 ik 2 4 X Ry 9 BR IR Rt T B R
BARIEA 36, HhE B, PR R LI, SF MR 33m, GG BE BT H BK JSIBR  BR a2
KBRS RIGEERRE R, 2FRKE RA 16mm 4, 24F R BN FZ 3000mm, HIEREE 40%
T, RERE TR BB BRI BB, T BRRARR Bk & 2 3 X R IR IR AR PR E DL P R B,
T BRBEFE AR T R T S SR R B AR L TR R S X AT N IR o ANBR T 45 R ST My ke
FrEM HE SR ERARERER N, RN A S IG BRI 2
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