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Predicting the potential distribution of Epimedium koreanum Nakai in Northeast China. XU
Xiang, XU Yao, XIE Ting, SUN Qing-qing, TIAN Yong-lan, ZHANG Hua-yong" ( Research
Center for Engineering Ecology and Nonlinear Science, North China Electric Power University
Beijing 102206, China).

Abstract: Understanding species distribution and its main influencing factors is important basis
for the rational conservation and utilization of wild resources. Epimedium koreanum Nakai is an
important medicinal plant resource in Northeast China. Predicting the potential distribution of E.
koreanum and clarifying the driving factors can provide scientific basis for the conservation and
exploitation of this species. In this study, we predicted the potential distribution and suitability
grades of E. koreanum in Northeast China based on 15 occurrence records, 19 climatic factors
and six soil factors using the Maximum Entropy ( MaxEnt) model. We found that the potential
distribution of E. koreanum were mainly located in eastern Liaoning and southern Jilin with an ar-
ea of 170270 km®. The core suitable habitats of E. koreanum were located in the temperate decid-
uous broad-leaved forests of eastern Liaoning and southern Jilin, with an area of 80102 km®. The
precipitation of the driest month and organic carbon content in topsoil were the major climatic and
soil factors influencing its potential distribution, respectively. Our results will provide scientific
basis for the habitat conservation and artificial cultivation of E. koreanum.
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Fig.1 Distribution records of Epimedium koreanum in
Northeast China
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Table 1 Climatic and soil variables
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HIHF (Xu er al. ,2017; (i3 3~5; K 2~4) 0 T2
PEHL 8 NFREE K T ( Bio2 . Bio5 . Biol4  Biol5 . T_PH
T_SAND T_CLAY .T_OC) I TR T

0.4

0.2 |

® -0.2

~0.6 A A i A )
-0.6 -0.4 -0.2 0 0.2 0.4

2 HEHEFE IS/ RNSEZE
Fig.2 Temperature space for Epimedium koreanum across
its 15 occurrence points
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Fig.3 Precipitation space for Epimedium koreanum across
its 15 occurrence points
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Fig.4 Soil space for Epimedium koreanum across its 15 oc-
currence points
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0.7 ~0.9 = [A] 1 B AR T80 75 0 %) o 1 A 38 v 55 AUC >
0.9 & WSS 7Y T i) o 1 P2 B2 5 5 ( Sweets, 1988 ; 4
IRAE 2014 FR 7245 2015) , fif FH T U192: (jackknife )
I3 BT 45 A 85 TR 0 i 6 VR O A A A I DR
MaxEnt F AU H A2 ZEAE 2 P (B 3 B I 2 1
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Table 2  Contribution percentage of each environmental
factor in MaxEnt modeling
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FH) BT E A 95.1% , 17 35 K 7 ) B R 5T ik
KK 4.8%.,

H G SR A3 A MR B A e T H [k e 1
TG K, B 22 )2 1 S8 LR 5 ot (%) 38 in i S 3
KIGUD (E6) , IR AW TE A0 XA PR
HE N T H KR >5.9 mm FIE)2 A PR & &

it Ti]
R
T R A A
TR TE B I AR
o SCIRAME A
0 150km
—

MaxEnt BE TN AEHZXESHE (a) MEH LB E (b)

Fig.5 Distribution map of Epimedium koreanum predicted by the MaxEnt model (a) and vegetation type (b)
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Fig.6 Response curves of the presence probability to precipitation of driest month and topsoil organic carbon content in

MaxEnt model
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Appendix Table 1

Xu X, Zhang HY, Xie T, et al. 2017. Effects of climate change

on the potentially suitable climatic geographical range of

Liriodendron chinense. Forests, 8: 399.

EEBAN M, 40,1987 A LR A BFSE O 1
Y2 REME SRR, E-mail ; xuxiang229@ 163.com
EERE K WM

Pearson correlation coefficients (r) among the climatic variables

K Biol ~ Bio2  Bio3  Bio4  Bio5 Bio6  Bio7  Bio®  Bio9 Biol0 Bioll Biol2 Biol3 Biol4 Biol5 Biol6 Biol7 Biol8
Bio2  -0.78

Bio3  -0.52 0.85

Bio4  -0.76 0.90  0.58

Bio5 0.86 -043 -028 -0.33

Bio6 095 -0.92 -0.66 -0.90 0.68

Bio7  -0.81 0.96 0.70 098 -041 -0.95

Bio8 094 -0.56 -036 -0.50 0.97 0.80 -0.57

Bio9 098 -0.87 -0.58 -0.88 0.73 099 -091 0.84

Biol0 095 -0.59 -0.40 -0.52 0.97 0.81 -0.59 1.00 0.86

Bioll 098 -0.87 -0.58 -0.88 0.73 099 -091 0.84 1.00  0.86

Biol2 -0.09 -0.08 0.13 -0.39 -0.44 0.01 -0.21 -0.34 0.05 -0.32  0.05

Biol3 0.18 -0.34 -0.07 -0.61 -0.22 0.29 -0.46 -0.11 032 -0.08 032 095

Biol4 -0.25 -0.03 0.06 -0.28 -0.59 -0.11 -0.12 -0.50 -0.10 -0.48 -0.10 0.94 0.84

Biol5 0.65 -0.57 -021 -0.80 0.32 0.67 -0.70 045 073 047 073  0.6] 0.79 038

Biol6 -0.03 -0.12 0.12 -043 -0.38 0.07 -0.25 -028 0.11 -026  0.11 1.00 097 091 0.67

Biol7 -0.45 0.17 021 -0.08 -0.72 -0.32 0.09 -0.66 -031 -0.64 -0.31 091 076 097 026 0.87

Biol8 -0.04 -0.10 0.13 -0.42 -0.39 0.06 -0.24 -028 0.10 -0.26  0.10 .00 097 091 0.67 1.00  0.88
Biol9 -045 0.17 021 -0.08 -0.72 -0.32 0.09 -0.66 -031 -0.64 -0.31 0.91 076 097 026 0.87 1.00  0.88

Bk 2 TEEFHEXRBUIER
Appendix Table 2  Pearson correlation coefficients (r)
among the soil variables

BiER 4 E RS 5B RO B F R EE
Appendix Table 4 Loading factors of precipitation varia-
bles used in the principal component analysis

HF T_BD  T_PH T_SAND T_CLAY T_OC AT S— sy S MY
T_PH -0.08 Biol2 -0.38 =0
T_SAND 0.83 0.35 Biol3 -0.37 0.27
T_CLAY -0.18  0.46 0.23 Biold ~0.36 ~0.25
T_OC -0.87 -0.08 -0.69 0.50 Biol5 ~0.23 0.76
T_GRAVEL 0.49 0.13 0.48 -0.62 -0.77
Biol6 -0.38 ~0
Biol7 -0.35 -0.37
HR3 ERSATHKBRFHOEG Biol8 -0.38 ~0
Appendix Table 3 Loading factors of temperature varia- Biol9 -0.35 -0.37
bles used in the principal component analysis
M7 S— S g P o % : 5= .
| i i WiES RS SR ERE TR
Bf"l 0.33 -0.15 Appendix Table 5 Loading factors of soil variables used in
B102 030 ~0.33 the principal component analysis
Bio3 -0.22 -0.36 — —
Biod ~0.29 ~0.33 HF &—EM BN
Bio5 0.26 -0.49 T_BD 0.495 =0
Bio6 0.34 0.08 T PH ~0 -0.581
Bio7 -0.30 031 T_SAND 0.436 -0.432
Bio8 0.29 -0.39 T CLAY ~0.236 ~0.66
Bio9 0.34 ~0 T OC 0.543 ~0
Biol0 0.30 -0.37 - e -
Bioll 0.34 ~0 T_GRAVEL 0.46 0.171




