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The predicted geographical distribution of Bursaphelenchus
xylophilus in China under climate warming
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Abstract The potential geographical distribution of the pest nematode Bursaphelenchus xylophilus in China was predicted
by CLIMEX using a historical climate dataset (1971—2000). The results suggest that B. xylophilus has a wide range of
suitable habitat in China. All provinces except Heilongjiang and Jilin have suitable habitat for this pest and about 2/3 of
this is highly suitable. The nematode’ s northern limit of distribution is predicted to reach the Tongliao region of Inner
Mongolia and its western boundary is predicted to be the Rikaze region of Tibet. The potential geographical distribution of
B. xylophilus during the next 30 years (2010 —2039) under a global warming scenario was also predicted by CLIMEX
based on the simulated climate dataset TYN SC 2.0 provided by the Tyndall Centre for Climate Change. The predicted
future geographical range of B. xylophilus under this scenario is larger than that estimated from the historical climate data,
with the predicted northern limit of distribution reaching the western parts of Jilin. The western limit of distribution may,
however, remain unchanged.
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Fig.1 Flow diagram of research methods
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Table 1 CLIMEX parameter value of Bursaphelenchus xylophilus

AR R KW AR, W E B A M & RS
B,k 1R,

CLIMEX Z#{ A CLIMEX Z:%{ ZHE
CLIMEX parameters Value CLIMEX parameters Value
KRR E (DVO) 0 ¥ 130 T 46 AR R A IR BE BB (TTCS) s
The lower temperature threshold(DVO) The cold stress temperature threshold ( TTCS)
EHE N ER(DVL) s v [ria AR K (THCS) 0.05
The lower optimum temperature(DV1) The cold stress temperature rate( THCS)
G HRE ERR(DV2) - P30 T 46 FR R (Y B (TTHS) 35
The upper optimum temperature( DV2) The heat stress temperature threshold ( TTHS)
RE ol E (DV3) 13 P8 R A (THHS) 0. 002
The upper temperature threshold( DV3) The heat stress temperature rate( THHS)
A R (PDD) 150 T 38 FF 45 AR SR 1 B B (SMDS ) 0.00
Effective degree days(PDD) The dry stress threshold (SMDS)
R s B Y R AR 4 R (SMO) 0.2 T ia B SR B A (HDS) 0.05
Lower soil moisture threshold ( SMO) The dry stress rate( HDS)
T EK H i B LR T R (SML) | P38 JF 4R FR SR 1 B (E (SMWS) s
Lower optimal soil moisture( SM1) The wet stress threshold (SMWS)
HK it 2 R R (SM2) 5 P38 B R A (HWS) 0.0015
Upper optimal soil moisture (SM2) The wet stress rate( HWS)
K e B o B e I (SM3) 3

Upper soil moisture threshold (SM3)




- 240 - W B B4R Chinese Journal of Applied Entomology

49 %

AR 12 B A 2 UM 0000 A8 b £ U 4 i B Y
ITINCE S /A - e N 1 ¢ SR ES NI I N G RS
SEBR A SUAH AL, Horf CLIMEX HAF A9 H A 9
ARGl R S b b 2 R R R X, BT P X {E
15 50. 25 ; [ By Al A1 A 1) B2 op 0 (CABI) YA
WIS K4 (CPC) b Ag s b 2k i A 56 [ 43 A T
34 /4 (http ://www. cabi. org/cpce/) , CLIMEX H
A H 30 AN 101 AR o A, O 45 51 B
FNIZ 30 AN E S R 2 i B I AR X, BT S-S {E
K26 ,40A 6 A uli s ELE R 05 b [ Jr s AR Hud
i B 58 AN MOl JRY 2011 4R 2\ A (1) 5T # b
2 U DX, IO 45 5 W 7R 1 O e B AR X, BT P8
{Eik 46,

22 ESBEEHTRMEZRAERENEES
FEERX
4 42 3R 7 3 ) 0 3 A DX T &5 2R e 2 By

70°E 80°E 920°E

100° E
1

o R B R YR A PE T A M 2 R TE 3R Y
AU A XTI, R R e VL bR TR AR X
B, H A2 A8 T XA A A D, ELAS A 2 R A 3R
el 0 A i A AR AR R, 29 2/3 AR AR IX Ol
A X,

o R A DX T AT R ] R U7 M X, A T
BT TR CEE B s m L s W T
VU HITE Y1 IR PG b 20 0 X AR Y B A X T
PRI AL 2 BOBR AR AL AR A O X A1 B9 B A i IX
VLR, 73 A0 AR 7R B o 4 DX T R 7 g S L I Bk
P ¥ Jey 3 M DX T A VA A S o M X T b
AR R 5 T v A 2 4 FR 2 DX TG BG4 AR DX
JE AN B S HURY R B A X

HhRESE AR X A T 3R B b b AR A AR o
DX, 45 H A5 U1 R 7 3 531 52 S A SR S i X
e PG e 3 i DX 9T g e Il DX 2R P L

110°E 120°E 130° E
1 1

50°N+ 0 700 1,400 2,800
S — kT

40° N
30°N
2. d
] HEER
Non suitable distribuion
B R AR
Less suitable distribuion
PEIEER
20° N 4
o I:] Medium suitable distribuion

- EEEER
High suitable distribuion

10°N
— % /
Provinc boundary
............. HhE F e 5°N
Region boundary N a : P l
CWad s

N -50° N

-40° N

-30° N

T
90°E 100 E

—
110°E 120°

B2 SHESBEZEGTRAMERERENEBEESKELER

Fig.2 The potential geographical distribution of Bursaphelenchus xylophilus under current climate
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Fig.3 The potential geographical distribution of Bursaphelenchus xylophilus in the next 30 years
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