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Table 1 Potential environmental variables affecting the distribution of M. of ficinalis

R4 REE AR i (E] PR
Code Environmental variable Code Environmental variable
biol Annual mean temperature Elev Elevation

bio2 Mean diurnal range Slo Slope

bio3 Isothermality Asp Aspect

bio4 Temperature seasonality S_GRAVEL Subsoil gravel content

biob Max temperature of warmest month S_SAND Subsoil sand fraction

bio6 Min temperature of coldest month S_SILT Subsoil silt fraction

bio7 Temperature annual range S CLAY Subsoil clay fraction

bio8 Mean temperature of wettest quarter S_USDA_TEX Subsoil USDA texture classification
bio9 Mean temperature of driest quarter S_REF_BULK Subsoil reference bulk density
biol0 Mean temperature of warmest quarter S_0OC Subsoil organic carbon

bioll Mean temperature of coldest quarter S_PH_H,0 Subsoil pH (H,0)

biol2 Annual precipitation S_CEC_CLAY Subsoil CEC (clay)

biol3 Precipitation of wettest month S_CEC_SOIL Subsoil CEC (soil)

biol4 Precipitation of driest month S BS Subsoil base saturation

biol5 Precipitation seasonality S _TEB Subsoil TEB

biol6 Precipitation of wettest quarter S_CACO3 Subsoil calcium carbonate
biol7 Precipitation of driest quarter S_CASO4 Subsoil gypsum

biol8 Precipitation of warmest quarter S_ESP Subsoil sodicity (ESP)

biol9 Precipitation of coldest quarter S ECE Subsoil salinity (ECE)

Note:S_indicates subsoil properties (30 =100 cm).
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Table 2 AUC average values and standard deviation of MaxEnt

model under different climate scenarios

T 5 AUC PR+ bRifER)
Climate scenarios AUC average values (£ SD)
Current climate (1970 —2000) 0.988+ 0. 005
SSP1-2. 6 (2041 —2060) 0.985+0. 005
SSP2-4.5 (2041 — 2060) 0.986 +0.003
SSP5-8. 5 (2041 — 2060) 0.986 £ 0. 005
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Table 3 Environmental factors for MaxEnt modelling
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Cod Environmental Contribution Permutation Suitable Optimum
ode variable rate/ % importance/ % range value

biol9 Precipitation of coldest quarter 47. 4 2.2 111.3-209. 3 mm 156. 8 mm
biol Annual mean temperature 28.9 60. 1 19.9-29.1 °C 21.8 C
biol2 Annual precipitation 10. 0 5.4 1585.7—-3781.7 mm 1 857.1 mm
Asp Aspect 5.7 3.4 North slope,northwest slope North slope
S GRAVEL Subsoil gravel content 1.8 2.2 8.5% -31.7% 29.9%
S_BS Subsoil base saturation 1.7 1.0 0.0% -61.1% 11.0%
bio2 Mean diurnal range 1.7 22.4 3.7-7.8°C 6.4 °C
Slo Slope 1.6 1.2 7.2°-27.0° 14.0
Elev Elevation 1.1 2.1 5.4-415.4 m 126.4 m
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Fig.1 Jackknife test result for environmental factors
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Fig.2 Response curves of the key environmental factors
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Table 4 Suitable growth area of M. of ficinalis under climate condition

WCHE S ) L 5 e Bk K S Ll ik (REE L AR
M TR LA L CRR A LB K A b A5 L K BT, P
Ly B A T M T - A5 AT /D R A X A s
WA X Ak 23,48 X 10" km?, ¥ 0l A4 X i 2%
O3 FEAEPAET IR TV R L AR TR
i 5 b A /D A3 A 5 ARG 2R X A2 O 51,38 X
10" km* , 2434 T R VL PG A A W7 VL A b [
3Ca) ],

Unit: X 10* km®

A A 20508

iE A A LD i AR Future climate 2050s
Suitable area Indicators Current climate
SSP1-2. 6 SSP2-4. 5 SSP5-8. 5
Low suitable area Area 51. 38 44. 84 45.70 45.63
Area changes —6.54 -5.68 -5.75
Medium suitable area Area 23.48 23.18 23.31 23.13
Area changes -0.30 -0.17 -0.35
High suitable area Area 8.73 8.85 10. 69 8.98
Area changes 0.12 1.96 0. 25
Total suitable area Area 83.59 76. 87 79.70 77.74
Area changes -6.72 -3.89 -5.85

”»

Note:“ = ” indicates the reduced area compared to the current climate.
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Fig.3 M. of ficinalis potential suitable distribution under different climate condition [ Number:GS(2019)1822]
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Fig.4 M. of ficinalis distribution and high suitable area change under different climate condition [ Number:GS(2019)1822]
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Climate Change Effects on Suitable Area Distribution of Morin-
da of ficinalis by MaxEnt Model

JIANG Qinglian"*,LIANG Jianming' ,ZHANG Ming'*®,JIANG Lei' , WU Yufen',
SHAO Yanging' , YANG Jinchang®,SHAO Ling’ s WANG Jihua', TANG Guangda'" "

(1. College of Forestry and Landscape Architecture,South China Agricultural University, Guangzhou, Guangdong,510642, China;
2. Research Institute of Tropical Forestry,Chinese Academy of Forestry, Guangzhou, Guangdong.510520,China;3. School of Life
Science . Zhaoqing University . Zhaoqing , Guangdong,526061,China;4. Crop Research Institute, Guangdong Academy of Agricultur-
al Science,Guangzhou,Guangdong,510640,China)

Abstract: The fleshy root is one of the four famous southern medicines in China,with high economic and me-
dicinal value. We utilized the MaxEnt model and ArcGIS to predict the potential geographical range of M.
of ficinalis in current climate (1970 —2000) and three climate scenarios (SSP1-2. 6,SSP2-4. 5,SSP5-8. 5) for
the future 2025s (2041 — 2060) ,based on its distribution records of 25 valid specimens and 38 environmental
factors including climate,topography and soil. The dominant environmental variables that affect the distribu-
tion of M. of ficinalis were comprehensive evaluated according to the results of the contribution rates and re-
sponse curves. The results showed: (1) The MaxEnt model exhibited high prediction accuracy,with AUC val-
ues greater than 0. 985 for all four climate scenarios. (2) Four dominant environmental variables that contrib-
uted significantly to the distribution of M. o f ficinalis were precipitation of coldest quarter (47.4%) ,annual
mean temperature (28. 9% ) ,annual precipitation (10.0%) ,mean diurnal range (1.7%); among which, pa-
rameters of the ecological niche best suited for the growth of M. of ficinalis are 156. 8 mm,21.8 C,1 857. 1
mm,and 6.4 °C,respectively. (3) The current potential suitable habitat area for M. o f ficinalis is estimated
to be 83.59 X 10" km®. It is mainly distributed in Guangdong,Guangxi and other tropical and subtropical are-
as,with high suitable area concentrated in Guangdong (Zhaoqing, Yunfu, Huizhou, Heyuan) , Guangxi (Yu-
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lin, Guigang, Fangchenggang) , Taiwan(Hualien, Taichung) , Hainan (Baoting,Lingshui) and ect. The suitable
habitat distribution of M. of ficinalis will be contraction in all three future climate scenarios. Distribution
changes are more pronounced in the low suitable area and relatively stable in the medium and high suitable
area. (4) In the context of global warm, the suitable area of M. of ficinalis generally shows a trend of
"Westward expansion” and " Eastward contraction". Suitable areas are migrating from east to west, with
southwestern Yunnan being the main increase area. The results of this study on the distribution of suitable
areas can provide references for the selection of cultivation areas for M. o f ficinalis.

Key words: Morinda officinalis ; potential geographical distribution; MaxEnt model; climate change;environ-

mental factors
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