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Geostatistic Analysis of Spatial Pattern of Apocheima cineraius Erschoff

YU Hao', WANG Deng-yuan®, WANG Yun-bing', LU Wen-yan'

(1. Deportment of Plant Protection, Henan Institute of Science and Technology , Xinxiang 453003 , China;
2. College of Agronomy, Agricultural University, Urumqi 830052, China)

Abstract ; Apocheima cineraius Erschoff is serious pest in forest and fruit orchard in Midwest of China.
Spatial patern theoretics of Apocheima cineraius Erschoff population is important foundation of popula-
tion control. The Apocheima cineraius Erschoff adults and egg masses and 1st larvae population spatial
structure were analyzed with semivariogram method of geostatistics, the results as follows ;: The Apochei-
ma cineraius Erschoff adults and egg masses and 1st larvae population are all aggregated distribution,
and the rang is 49 m,18 m and 14 m,but they have different aggregating intensity and anisotropy. The
simulation distribution maps of Apocheima cineraius Erschoff adults and egg masses and 1st larvae pop-
ulation which was interpolated by Ordinary Kriging, showed good effect.

Key words: Apocheima cineraius Erschoff; spatial pattern; geostatistics; simulation

H R (Apocheima cineraius Erschoff) | J& 37
H ( Lepidopten ) U Bl ( Geometridae ) , [E 4k 4
T A M D R N R AR TR R TR ORI
St LY TR IR SRR B, ARz fE
TR VDAL B Bk S R D A
WA S R BT 1)/ N2 oK RS A
A BRI LA R UK . SRS
A NI 25 (8] Sy, itk — 2B e 2R G B A T i
SUESLA

Hi g T DA DA B Be S A L7

ks B35, 2005 - 08 —24

# FEATH . IR 4 H R T H 98B (0123014300)

22 PR T2 TR WFFOARLE A2 6] 73 A5 b B A Bl
PUHESCA S TR ARG, B RE A R R b A1)
FHEF A A5 R AL a2 B 5 8, 87 R PRI E A
WA SSHORB, BT AR T 2 i 5
DR, ATA R R R R AR 2 . WG R
B BRI 2= (B0 A% SR O AT TE , AN DSCRE A I o ) 2 ]
IR i T IR A G IR AR TR I R AR VL FI AN
RAETT W VESF PRI AR B0, AR SCiE M 5
Gt ISR N Y 23 [B] 254 DL T b AR A
Ao B 1 AR ARTA] Y 23 (B A5 L i 2

YEF TR . (1978 =) 55 IR (R BN DRI A1, EE A R S22 05T



304 P | N = 2= B2l
SRR PR TITIE B E T A 0<h<a (3)

1 #MREFE

1.1 Rl S R Ay ik

LA KT 558 R E b DX 1% B2 L1 LA A A b R R
HAWFSE X, A RE X AL 55 m x 75 m, A2 7 ~9
AT 6 ~ 11 m, 7E R FBR AT TR 2, DL sk
BT 0 SR R AR BB | B BB AR AR
XA E , VAMHLET AL 60 m x 100 m, B ¥4 6
~10 4F W 1 ~2.5 m, 76— IS & BUbR A A bk
P BRI 7 1) 30 em A4k 1 32, B F
P4l U | [REHC SR A2 78 A T R
1.2 Btk

25 (VR SRy A0 BT SR FH MBS 1127 v ) 2y 22 R
7 2 REUR MRS A A% O S8, el e
Xk P A B A5 IR 8 ) R 5 ) ) 25 7 R i 9 A
Y2 (B AR DGR RN 2 (B 544 BEA P 7 22 R H ]
S W

1 2
r(h) = WZEZ(%) -z(x, +h) " (1)

KA, NCh) R R 3 BB (x, 2, + h)
BB, z(x,) Al z(x, + h) S35 RNFES x, Flx, + h
SR I B (E b AR A RIS

0578 S R RSO 2 T SR T [ 2 ) AR 1
AT, R FHERRASE R X S8 A5 2 1192y 25 R
PTG BORBEEL A T

r(h) = ¢ +e[32 1 _12()]
a a

A, Co o H 4 BB, HRV/INAT e s 55 1)
BURREE ; C A GBE | HAR/INAT s W As 4% b i B
IR (C - Cy) IR (C - Cy) 7/ CWfERR
AR SRR L BFEAIF 5 Y0 Bl P e R A 23 8]
AHICT [ B2 S AE A8 S b BT (B LR, T €/ C
HIE AR AR e Y REALRR B | R 7E B S o BE AL A
ST B R o AR, R a(ERE) AR
(AR N FATA H e 2 (& + h) TRIAEAESS [ A G
AV 2(x) Hz(a + h) HEARRT

MARAT T HA A I A AR AR S R AR A AR A
Jei A FHAS 38 T HLRS T X AR DX R 7253 [ 47 {5
U, A BB R R ROl B — i 4l A s
(A% Jey 1421 7 255 eR 8 B A B ot B A A {EL A 40U 7R
M5 B R G A arcgis 8. 1 (P JRIEEL geostatis-
tics 158

2 ZBREHSH

2.1 FUEAS[ARS Jmy (142 7 22 pRAECEAR S A

FRAE I AR, o A R sk 1, KR
FUBERS R e — 1 4l B 21 O 22 pR K S T
BRI TR G, 2 B0 Ry RAE AU 1 25 Al A J=) |, HL
23 AR SHE AR (A3 VR S o A5 A 25 5.
RE/ N8 MU LR | B B — i 4 i 5 23
() AH SRR B H R B/ IME YR L BRI  — i 4l
B AR SETE 20 49 m, BIER N 18 m, — ik 4l
255 14 m,

R1 BREMRHE PR —RGBLFTERBEERSHRSHE

Tab.1 Model of semivariogram , parameters for the Apocheima cinerarius Erschoff,

adult, egg masses and 1st larvae in the spatial pattern

B FREAY BB ¢ HAMH BHE a e RERE/ % oA
stage model nugget sill range o C/c pattern
AL ﬁkﬁ.} 15.125 23.796 3 48.994 8.668 6 63.560 Eé;%
adult spherical aggregation
i BRIE x
s :kﬂ:/ 4.3004 5.7983 18.237 1.4979 74.167 %&ﬁ%
egg masses spherical aggregation
A Sk X
e I:kﬂ:/ 0.78579 1.54542 14. 427 0.759 63 50. 846 %%
Ist larvae spherical aggregation
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Fig. 3 Semuvariogram of Apocheima
cinerarius Erschofl 1st larvae
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Tab.2 Parameters of variograms for Apocheima cinerarius Erschoff in different direction

2 Stage AL adults

YU egg mass

— 4 1st larvae

J71H) 0° 45° 90° 135° 0°
LAY 2917 2917 2917 2917 297
model spherical spherical spherical spherical spherical

45° 90° 135° 0° 45° 90° 135°

297 2917 2917
spherical ~ spherical spherical spherical spherical spherical spherical

297 B WY HE

N
%F{l{ﬁ 24.4651 24.0751 24.4651 24.0753 6.8186 5.8546 6.8186 5.8546 1.14914 1.12761 1.14914 1.12761
si
WegfH C,
! 14.99 15. 404 14.99 15.404 3.5883 4.3268 3.5881 4.3268 0.80002 0.44564 0.80002 0.445 64
nugge
HE a
range 69.144  62.655 45.219 46.418 9.5827 20.904 19.982 18.193 35.56 14.496  19.308 14.372
S
%"é%ﬁf){ 0.3873 0.3602 0.3873 0.3602 0.4737 0.2610 0.4737 0.2610 0.3038 0.6048 0.3038 0.6048
(sill = Cy)/sill
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Fig. 5 The map of kringing for egg mass density

1)

E&ﬁﬂ@

Ee6 —igh Rz EigEEuE

The map of kringing for larvae density

(TE#%E 319 W)

Fig. 6



530

RGN, 55 - EVRRER 5 0 e ] K% L 52 PR 7R 0 AR SR IR B RE BT 7T

319

(8]

K240 1995 ,16(2) 80 —85.

ZIERE, M IFFE, HEKE. 10 Bl 0 6 R 8ok ik a0
BERL L[ D] AR ,2002,28(5) 149 - 51.
B8, EE, T4 Rk b2 LI
VLT, B4R ,1995,11(2) 239 - 43.

BLEAE HEWR. R R HR R ER 3 A EE
WFFE[T]. AERARN KF2F4H,1994,15(4) .58 - 62.
WZEZ, PR AR TR P2y v R R R A 4R
PI]. ELOE R ,1997,30(2) 165 - 69.

WA ST, A UAT . A 245 42 i o Ak B R0 iy 073 % T vk A 4

i

(9]

[10]

[11]

WL AP R4 ,2000,27 (4) 1349 - 354.
SUN Y P,JOHSON E R. Analysis of action of insecti-
cides against house flies[ J].J Econ Entomol. ,1960,53
(5).887 -981.
BRAL ARTDLHE, Bt R I AR X B R
FAEETE PRS2 [ )], A ROl R 272741, 2000,
19(1) .12 - 14.
MRS, AU, J3 oy e B 7 X S R 4 e 9 4 B
HREMEL) ] KR WIWT 5 5T % ,2001,12(6)
22 -26.

i
N
i
i
i

(E#E5E 306 TT)

(5]

[ &% k]

RS, EAIT . A RN 23 (8] 43 A B KA kE £R
WHEL ], BTEAO R 2004 ,41(5) :296 - 298.
FARA: 2B B FEAN 6 U2 (B A% R i 2 e 12
GrptLd]. AR, 1997 ,8(6) 1612 - 616.
JAEE ARy, AP bR geTH2 [ M. U5 B aE
Jitt:,1998.
RICHARD E R,DAVID J M, et al. . Geostatistical Tools
for Modeling and Interpreting Ecological Spatial Depend-
ence| J ]. Ecological Monographs,1992,62(2) ;277 -
314.

MICHAEL E H, ANDREW M L, et al.. Gestatistcal

Model for Forecasting Spatial Dynamics of Defoliation

[9]

[10]

i

Caused by the Gypsy Moth[ J ]. Environmental Entomol-

ogy,1993,2(5) :1066 - 1075.

LIEBHOLD A M,ROSSI R E,KEMP W P. Geostatistics

and geographic information systems in applied insect e-

cology[ J]. AnnuRev Entomol,1993,38.303 - 327.

FEAL MG R AR SFRR A [ M. bt

Bher A, 1999.

FAE%, B SE, A RS A — B B Y X IR

Peas A sy A L] TR (Rl S

HEATRERT) ,2000,26(5) 1465 —473.

B AR, TR 3. R HL B 2 [ 23 A B L B AE T5 0)

Bri]. A el K244, 2002, 21 (1) ;13 - 17.
Sl SRAEAS HAERE. FUE R ETE RS N 23 A 2
e[ ], B R ,2003,46(2) 171 - 177.



	0603007.PS
	07-1.PS

