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Abstract [Objectives] The study aims to clarify the potential distribution of Dendrolimus tabulaeformis in China to reduce
the economic and ecological losses caused by the spread of the pest. [Mehtods] In this study, we used CLIMEX software,
combined with the known geographical distribution and biological data of Dendrolimus tabulaeformi and Pinus tabulaeformis,
to predict the global potential distribution of the pest and its host plant under historical climatic condition (1987-2016) and
future climatic condition (2071-2100). Besides, we analyzed the impact of climate change on the climatic suitability of the pest
and its host plant. We also identified the impacts of host plant on the climatic suitability of the pest. [Results] The results
show that the pest had a suitable distribution area in all continents (except Antarctica) under historical and future climatic
conditions. The marginal region was widely distributed, while the very favorable region was only distributed in some areas,
such as the United States and China. Furthermore, the potential habitat of the pest tended to move northward, and the total
suitable area increased in the future. The host plant only had slight impacts on the potential distribution of the pest.
[Conclution] We clarified the impact of climate change on the potential distribution of D. tabulaeformi and provided a
theoretical basis for the future monitoring and control of the pest.

Key words Dendrolimus tabulaeformis; climate change; potential distribution; host plant, CLIMEX4.0.0

* Supported projects ““ 7z 2018YFD0600201
ok First author E-mail ou_ya@bjfu.edu.cn
kAL [F] Co-corresponding authors E-mail zongsx@126.com xuezhen@uoguelph.ca

Received 2018-10-26 Accepted 2019-06-24



- 1383 -

Dendrolimus punctatus tabulaeformis

Tsai et Liu Lepidoptera
Lasiocampidae
1-3
1988
13
1987 2003
Pinus tabulaeformis
Pinus massoniana Pinus
thunbergii Pinus armandii Pinus
bungeana 1987
1987
4000 hm’
1990
4
2016
CMIP5 5
ARS 1986-2005
0.3-4.8
Allen et al. 2013
2011
Leslie
PDFS ARMA

1990 1991 1992
1993 1993 1997
1999 2016

CLIMEX

1 MRERFZE
1.1 B RRY
1.1.1 CLIMEX #&#! CLIMEX

1985
CSIRO
Sutherst Maywald 1985
CLIMEX
Kriticoset al. 2015
Ecoclimatic index EI
Growth indices GI Stress
Indices SI Limitation conditions
Moisture
indices MI Temperature indices
TI
Dry stress DS Wet
stress WS Heat stress HS
Cold stress CS 4
CLIMEX EI
PDD

Diapause indices DI
Kriticos et al. 2015



- 1384 - Chinese Journal of Applied Entomology 56

EI EI
0-100 EI 0
EI 100
EI http://www.diva-gis.org/Data.
30
Kriticos et al. 2015 12 B
1.1.2  ArcMap 5 ArcGIS 1.2.1 SHRERMFERMRMIESTRE
Environment System Research
Institute ESRI 1978 GIS I A
ArcGIS Desktop
ArcGIS 2000 2000
Inverse distance weighted IDW 2003 2005
CLIMEX EIl 2012 2016

40°W 0° 40°E 80°E  120°E  160°E

g z
2 2
g
!
wv
z
| 2
z 2
£l
7ol
i 15
oo' L)
« s
. ] P : .
I k. .- R
Nl N Lo - ; Ire)
7 HRiE S A ey <
Sl =TT EE . T 025005000 10000km f\

160°W 120°W  80°W _ 40°W _ 0°  40°E _ 80°E _ 120°E  160°E

B OZ
2 . =
o~
Z
o% L
Z
I 1o
Z on
]
St
P
I 12
n| |
ol
on
kit N 2
GBIFit %

70°S

N
0 2500 5000 10000 km A
160°W  120°W  80°W  40°W  0°  40°E  80°E  120°E  160°E
1 SARERMFTEEYRNRESKES A S Hi
Fig. 1 Geographical distribution of Dendrolimus tabulaeformis and host plant Pinus tabulaeformis
A.

B. GBIF

A. Geographical distribution of Dendrolimus tabulaeformis. Shadows represent distribution records obtained from literature.
B. Geographical distribution of host plant Pinus tabulaeformis. Red points represent distribution records from GBIF.
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® 1 HMEHRFBN CLIMEX 2%
Table1 CLIMEX parameter value of Dendrolimus tabulaeformis and Pinus tabuliformis

CLIMEX Obligate Dendrolimus Pinus
CLIMEX parameter Temperate diapause  punctatus tabulaeformis
KA EIRE (DV0) Lower temperature threshold (‘C) 8 8 7 8
DV1 Lower optimum temperature () 18 18 18 20
DV2 Upper optimum threshold () 24 26 30 30
DV3 Upper temperature threshold () 28 31 35 35
SMO0 Lower soil moisture threshold 0.25 0.3 0.1 0.05
SM1 Lower optimal soil moisture 0.8 0.7 0.7 0.15
SM2  Upper optimal soil moisture 1.5 1 1.5 1
SM3  Upper soil moisture threshold 2.5 2 2 1.5
TTHS Heat stress temperature threshold () 30 36 40
THHS Heat stress temperature rate (week DY 0.005 0.005 0.005
SMDS Dry stress threshold 0.2 0.1 0.05
HDS Dry stress rate (week ) -0.005 —-0.005 —0.005
SMWS  Wet stress threshold 2.5 2 1.5
HWS  Wet stress rate (week ) 0.002 0.002 0.002
PDD Effective degree days 600 0 1900 0
DPDO Diapause induction daylength 11 14
DPTO Diapause induction temperature 5 7
DPT1 Diapause termination temperature 7 10
DPD Diapause development days 90 90
(DPSW  Diapause summer or winter indicator 0 0
LT1 Daylength at no growth 10
LTO Daylength at maximum growth 15
16.06%
7.66%
1.47% 28.03%
6.93% 19.74%
2.38% 5.91%

9.05%
524% 1.43% 2.39%
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Fig. 2 The potential global distribution of Dendrolimus tabulaeformis
A. B.

C.

A. The potential global distribution of D. tabulaeformis under historical climate conditions. B. The potential global
distribution of D. tabulaeformis under future climate conditions. C. Area of the potential global distribution of D.
tabulaeformis under historical and future climate conditions.
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Fig.3 The impacts of climate change on the climatic suitability of
Dendrolimus tabulaeformis and Pinus tabulaeformis
A. B. EI

EI EI
A. The impacts of climate change on the climatic suitability of D. tabulaeformis; B. The impacts of climate change on the
climatic suitability of P. tabulaeformis. Red represents a positive EI difference; blue represents a negative EI difference; the
depth of color in different regions indicates the sensitivity to climate change.
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Fig. 4 The projected global potential distribution of Pinus tabulaeformis
A. B.
C.

A. The potential global distribution of P. tabulaeformis under historical climate conditions. B. The potential global
distribution of P. tabulaeformis under future climate conditions. C. Area of the potential global distribution of P.
tabulaeformis under historical and future climate conditions.
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