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Geostistical Analysis on Spatial Distribution Pattern of the Larvae of Batocera hors fieldi
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(1. Key Laboratory for Forest Pest Control, Beijing Forestry University , Beijing, 100083, China;
2. Shandong Academy of Forestry, Ji’nan, Shandong 250014, China)

Abstract: Batocera hors fieldi was one of the most important stem-borer injurious insect in China, studies
on the spatial distribution of the larvae would further explain the mechanism of its outbreak and make ef-
fective control measures. Using geostatistics methods, we investigated the spatial distribution of the larvae
of B. horsfieldi in Fraxinus chinensis forest. The forests were divided into three types based on the num-
ber of larvae found in each tree: lightly-infested (8. 8%) medium-infested (22. 7%), and heavily-infested
(32.7%) forests. The larvae preferred to concentrate in the spaces of the tree height less than 1 m, how-
ever, it would be more than 1 m in the heavily-infested trees. Analysis of isotropic variograms indicated
that the distances of the spatial dependence of the larvae for lightly-, medium-, and heavily-infested forests
were 6.412,7.821 m and 7. 623 m, respectively, and the related intensities of local spatial continuity were
0.641, 0.894, and 0. 907, respectively. Spherical, exponential and Gaussian models were suitable ones for
the simulation of the spatial distribution of B. horsfieldi larvae in F. chinensis forest. The models all ex-
hibited significant aggregation distribution.

Key words: Batocera hors fieldi ; larva; spatial distribution; geostatistic methods

=B R 4 (Batocera horsfieldi) F )& T B fi Y A AR R L H A ED R 46 )
(Coleoptera) K& F} (Cerambycidae) , J& F& ¥ B 22 S FAE AR E N O 2 K db bR I K SR

Wi HH2014-11-23 {&ME BHH:2014-12-29

E&TH P EAETH (USDA-BFU-201304) ,

EZ /A AT & IS A DRSSO 1) - R A A 2% . E-mail: huyuhengsmile@163. com
x BIEEE FEF B RIEE U R E R AR . E-mail: Zhchxu@bjfu. edu. cn



166 VU b2 B 2 41 30 &

KA oA . FE S F W R (Populus) . I
(Fraxinus chinensis) ¥ (Ulmus pumila ) . ¥% #k
(Juglans regia ). 3 B ( Malus pumila ). %
(Pyrus) FIMRZE (Castanea mollissima )%, Holi
1 BT A B AR 4 O B R T 3 R R A R
IR EE AT, BT B NS BER A4 B 0F
FEHWR Iz AR 5 RS A LA 2 B IR T TH 1
A HE

TR B LR I S Bl 2 KRR R A A TR) 0 A A
Jay J2 ) FC AR A ML Ak O ) S AR R B LT BT YR SR )
AR AR . Mgt A 20 42 S50 AEAUB LZ
Jei B T g B A AR DL K AR
A LUk R A Mg R R TR T
S HoOR R 2 [A) A% Jm 3 A5 00F 5 v Ak B 22 4 2 [R) 508 1Y
PRIRE 14 1152 2 1 A B 3 BB 23 A B R RUBE T 1 25 ) 45
Hag R F 5 B R R 0 A1 A% Jm) A AR ST AL AR AL T
AR H R AR TR S e R
t B LS TR Ja 1) PR D 22 491, T ) T 0 125 0
BT 22 B R A &)y i) 25 [B) A Jag (04 BF 5 i DL ARG . AR SC
L I3 GE 127 T 3 X AN [R) 32 3 R R B AR R s B
KA 4y ORI 25 () A% =) R A7 ) A, LU O b RE 3 25
M 0 BT 3 A B S R

1 Bt KB

BT b BEAE 111 2R 8 AL B2 BIF 5 Bt 32 Bk b 8
AN U VA R/ SR RN o e P B LK VA
7 118°40"E37°11' N, - ¥4k 35 m, J&@ B I 4 &=
AR i PR A S A 3 SR 13°C L AR B4R JK B 600
mm, A KB 2 200 mm., HEF KA 2~3 m, &4
JCRE 195 dV . AE 2R A AL . DL A R A
P ERS Y S~ UL 2y

2 MBEFE

2.1 BAEAHE

2013 4 6—8 J , AL 4 32t 56 Hb 1) R /N B 11 0 R
(18 3 A 175 L SR B8 o JBURE 38 285 19 7 2% o DA RS AR 1)
B BRI AR I L m DL 1~2 m,
2~3 m 1l 3 m DA b 4 A B s 4y gt B
JE X ICHE S AL B R O DA Ry %% B 48 b o [R] B o A
B 4% 1 30 SR Al v g R 1 AR 1 R X 2 T
2.2 HEARk
2.2.1 F#AH5A FH SPSS Statistics 22. 0 Xf A
[ A s P 2 B R A &y He 4 A B X3 40 A kA T
LR T 2% BT (ANOVA) 5 £ # [ 8 (LSD) , ¥
S &y H T B A0 Y 25 S R (@=0.05)

2.2.2 FEF&i RSN Lo
(075 b, B DXk e A T PR, R S R AR e
Al LLiz FH 3l 2= B K 4 &) Ho e 5 aet— 2 ¥ 161 PN 25 [
3 A AR DG 43 BT AT I e L K ML L O o 2 A
IO 1) HL 3 B R SR

AR S bR B R O 2 22 PR TR ML SR T2
IS 23 ) AR S5 1 1) O R A, R R KAk AR i Z
() FI Z (e h) B 3G 57 J7 09 8507 30 B2, B XAk
A R 25 AR

ﬂm:ﬁﬁﬁgﬁﬂxrluwﬂz (D
Koy () HANT TEE S A 4k 2K O 22 R B0l . N
) S8 h 2 EN B X (s R B REE, Z ()
M ZCxi 1) 53 52 2 Bl x4 h A FEAS 0 46 2
oy B WA S FE R

AR S o B 23 (8] AR S M A B L R XA A
5 R T B DL R A AR R A R L
SRR R L EE S, s RECEH TAAEN
IR ZECH S MR 5 15 2 SRAE AR T R R
AR SR A R Ry O TP AE R BREE . 3 B (B R AR iR
FERE B (h) 1 728 Ak 38 B A2 2 B 1Y R RIO(E A8 FE 4 R
HUE ) e (8 1K 30 B8 08 8 10 R A [ Bl 48 75 25 6] AH
eV L
2.2.3 EFBHA LAY ML HFEITFEPA
S PR A B A AUL L o A B s () A Jm AR A A 45 A
A RAE AT TEFNRE g 53 A1 1 3R A L HE BOR L
R, DA K FRAF bR 2 Bl AL 50 A0 53 50 o A i) H 2 A
AT 46 248 5 bR B R 8 B R e RS 200, 48 [ AK
P (14 DR /0N i SR A B 85 48 T 3 R AR s R B R
B RE RO A 25 A e . Bk e R
FH IR R #4557 3 BEAR 4 U R AL R Bk 22 RSS,
7S AR R G R B SR /IR YR T IR o AT A5 3] 5 1 40
AR
2.2.4 =loAAEG AR WA (Kriging) 3% 2
b GE T2 1 F2 BN 25, T DA Sk b A A H B 55 (R] 43
kg R . INGETHRE S 1 Uk, g2 DA AR B A OC o A AR S
PR R 272 S R B30 i I B8 22 (8] A 7 19 45
P PR R IE S 6 A R X s A 6 X 38 A 728 ) UM AT
TeAm e PEAG 1 — Bl 5 % s DI AR B8 D2 ) 25 ()
o3 A B H SR 2R B pE L TG e VY A Al T — R
B TOERE IR S A R XAk AR e A T S
(] AF G o 25 BE R A 4y AR 1Y) 2 ] 43 A R 2 X
AR AR B JF BB B A — o 19 28 ) A OGPk .
L 7R 45 B R AU A AL JS L R 3 Kriging i
(B X 25 B K 2R &l B 19 2 (8] A% R 0 A7 4 {2
BT 7€ Surfer 8. 0 #RAF R SCHRF T Az Bl 23 8] 43 A 1A



5 530

WM HT 25« 22 PR IR A &)y 2 8] 2 A A% R ) e e T2 20 167

3 HEREAM

3.1 AEHMZREEELABRL
A M RO AR R sz AR DL LR 1,
3 AN AR A M A7 H RS 0 Y AR AE 7. 10~9. 84
em Z i) IR ELE 7. 32~10. 08 m Z[A], HRHEEE
M 527 T AR EERE) 43 Ry e B 52 b A2 RN 2
TG HRETE 8. 8% ~32. 7% Z A,
* 1 EEHBENERST

Table 1 Basic information of the survey stands
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Fig. 1 Statistical characteristics of the vertical distributions of the
larva of B. hors fieldi in different forests (a=0.05)
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Table 2 Analysis of spatial distribution pattern of the population for the larvae of B. horsfieldi
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Fig. 2 Variogram and overlaying the contour and vector plots of the population number for the larva

of B. horsfieldi in lightly infested stand of forest

H1 2 BT A 4l H Rl R A 119 O it S (2 F T T
WAL LA 2 3 v &y R SR DL B f 3 A
PO AR B2 A T AR - B R 1 19 &0y O 2 Sk RO Ky
fig BT R FREAFR, JLAUE A RE N
SR PO ) 1 ] A SR R T e/ [ S R
TR M 4 H A SR AR B R R s () RUBE L ] T T

0.577
0.433

I
Iy 0289

0.144

0.000 ! : L
0.00 7.52 15.05 22.57

16 R B &/m

B . R 3 AR S pR B AR ek BT LR
B, Y SRAEMBE (L) K B AR (A=7. 821 m) ZJ5 MR
BB R AT E TR G (sill=0. 536) B, ¥ %
MRS PIAT 2 7 A BE 25 =7, 821 m 5 &)y H Fh BES
NS TAT 25 (O 06 R Bl a5 1) LA g kL B
H AT REPE R B

e
== S

0 5 10 15

B3 HEZEMTZRRFYEAHBETASHNEREHESRAEEELTE

Fig. 3 Variogram and overlaying the contour and vector plots of the population number for the larva of

B. hors fieldi in medium infested stand of forest

3.3.3 EELEFK mhER2ME4NLED.EE
2 EH AR 2 B R A Gy BRI 04 S5 0 0L AR R SRy A B
R, Yo 280 R Ry 0. 740, U8 B 4h 1 1) 25 [a) 4 A
LA I 38 2 PR AR P o HL i o I %) 3 KT Dl
INEBERI LA AN TRIES T EZ R, LR

(AN 7. 623 m,3X BB 76 55 B 32 F Moy AR 2 A
M2 B <<7. 623 m B = BE R4 4 R A A —
SE 1 25 [E)AH G B 0GR . e AR s [a] B A
FKILGNT 2 BE R A 4y ML 25 [ A8 S5 M 1) i 8 3 o ik
90. 7 %6 TiF B &y B 23 6] 43 A7 A% Jmy Ay AR 58 1 3R 4 43



5 530

WM HT 25« 22 PR IR A &)y 2 8] 2 A A% R ) e e T2 20 169

fii o 3 HUREHL AR IR M b 4l ORI . %R
M BB AE (Co ) ™ Az B4 1] 8 J5L DR AT« a6 45 1 5 A
B -3 m DAL B HESE AL BORE S8 T S 5 A T3 A —
SE TR 2 5 I L N R B VA 2 BE R A HEAT R T T
T RE S R H 4 HUR 23 A

H1 2z IR A 4l HRf R A 114 O i 2 (2P 1 T
QAT LA 5 1200 i e &y R SR A A A i T3 R 11 8 1Y
Iy HRF 3 S B LA R o3 A TR S KT R R
RAL SBCEA S . LA IR A R SR S0
T DU o 0y S 094 50 8 3 /1 » [ S R 12 il &y o
Fihy SR 5iR BER 2 1) RUBE, Wi B 7 Y O 1) .
P 4 28 e o R 228 Al H m] LR B 2 R AR (]

2.34 O

m|
O D.-. |
1.76 | = e
O o
Bl 0 = O
R117 b
0.59 |
1 1 1
0.00 8.66 1732 25.98
8] % B 24/m

FECDIRFNEFR(A=7.623 m)Z /5 HH 17 m A4
SRV IR IR O] I E N T P S SRR i
KRIGREEN BT LIS FHE LT T
TR S S (sill=1. 764) (0 J& I 1% A 8
SRFEFE B R 9 m A2 A B A R B (2. 34D, i DU i
SR RE RS (h) 4k 25 1 R AR 5 ok H00(E A AR AR 1 A5 4k
FRAR AN BH S BT LA RS AR A 9t 07 3 224 184 Kl B
s [ R . R i A H 2T 1m B bl DUE L i %
18 3 A % B R TR R T BB Rl 52 A — B
X 2 B R A B RO ™ B A — 2 R, DA
177 8 5% W JHL &y | 1) 233 ) 43 A

25_“‘ N
WAy £
ey P

20 & ALK
15

10 wad A e,

5 pheTr

*
B R

SR RIS 0 et N IS O
OB ONAO RN AD R ON NS

PRNRAR I il

0 5 10 15 20 25

4 EEFTENRPZHRGYAMBETASANERAYBESXAESELTE

Fig.4 Variogram and overlaying the contour and vector plots of the population number for the larva of

B. horsfieldi in heavily infested stand of forest
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