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Maxent modeling for predicting the potentially geographical distribution of

Miscanthus nudipes under different climate conditions

LIAO Jianfeng, YT Zili, LI Shicheng,XIAO Liang”
College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128, China

Abstract; Miscanthus nudipes is the species which is highly adaptable to extremely cold and drought environments, and has
the potential of being domesticated to the species with highly ecological adaptability. Based on the current distribution of the
M. nudipes, using the Maxent model to analyze the potential geographical distributions of the M. nudipes in the Last
Interglacial Period, the Last Glacial Maximum Period, the Modern Period and in the future (in the year of 2070),
respectively. Meanwhile, based on the different species distribution models, this study quantitatively analyzed the changes
of suitable habitat areas of the M. nudipes under different climate conditions. The results show that 1) The temperature
seasonality plays a core role, which affects the geographical distributions of the M. nudipes. Additionally, the temperature
seasonality is 440—645, the lowest temperature of the coldest month is —8.5—0%C , the temperature annual range is 22—
30°C , the precipitation in May is 70—115 mm, the altitude range is 1630—3750 m, and the solar radiation in June is less
than 15,800 k] m™ d™', which provide the best factors for the growth of the M. nudipes; 2) The total areas of the best
suitable habitat of the species of M. nudipes is 632,184.45 km®, which include Sichuan, Yunnan, Guizhou, Shanxi,

Gansu, Hubei, Henan, Chongqing and Tibet Autonomous Region in China. Moreover, the distribution center is the central
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Sichuan, the northern Yunnan, and the eastern Xizang, respectively; 3) there will be a significant decrease of suitable
habitat area from 632,184.45 to 546,745.02 km® during the period from the Last Interglacial period to the year of 2070,
which will reduce 94, 867.23 km®; 4) From the Last Interglacial period to the Last Glacial Maximum period, the
distribution center moved forward to the southeast of China, and from the Last Glacial Maximum period to the future, the
distribution center will tend to keep stable. In general, there will be a tendency of the distribution center of M. nudipes
moving to the Last Glacial Maximum period distribution center in the future. In summary, the conclusion of this study
provided a theoretical method and evidence on the analysis of the origin and genetical evolution of the M. nudipes in the

following studies.

Key Words; Miscanthus; Miscanthus nudipes; Maxent model ; potential distribution
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Table 1 Climate variables used for modeling

AFHg Variable iR Describe AF & Variable Hii& Describe

Bio 1 AR 1R/ C Bio 15 K AR AL 5 25/ mm
Bio 2 BRI 22 A ¥t/ C Bio 16 AR K E/mm

Bio 3 e 25 AR IR 22 1 Bio 17 T2 KE/mm

Bio 4 AR T 2 Bio 18 R ZE - KK B/ mm
Bio 5 e H 0y e i/ °C Bio 19 v 2 -2k K 1/ mm
Bio 6 V% Ay B ik ¢ Tminl—12 1—12 H ffikif/ C

Bio 7 AR ARG L/ C Tmax 1—12 1—12 H i/

Bio 8 ST/ °C Tavg 1—12 1—12 A¥ik/C

Bio 9 BT ETHREE/C Prec 1—12 1—12 ARk E/mm
Bio 10 RBEFTIRE /C Srad 1—12 1—12 A KM@/ (K m™2d™")
Bio 11 RV Z I /C Wind 1—12 1—12 A X3/ (m/s)
Bio 12 AR B R B/ mm Vapr 1—12 1—12 H/K751RJE/ kPa
Bio 13 e A By Rk i/ mm Alt T Altitude/m

Bio 14 5T H R K i/ mm
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Fig.1 Modern distribution pattern of Miscanthus nudipes
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Table 2 Spearman correlation of environment variables

Biol5 Bio3 Bio4 Bio6 Bio7 PrecS Prec7 Srad6
Bio3 0.112
Bio4 0.005 -0.683
Bio6 0.059 -0.203 -0.353
Bio7 0.117 0.02 0.68 -0.721
Prec5 -0.002 -0.755 0.643 0.252 0.133
Prec7 0.358 -0.371 0.029 0.661 -0.335 0.393
Srad6 -0.162 0.448 0.019 -0.632 0.454 -0.32 -0.54
Alt -0.135 0.525 -0.203 -0.777 0.251 -0.629 -0.719 0.635
2.3 ROC HZREXT Maxent 55 SRS 5 K6 101
ROC £ &1 Maxent 4 F 45 REL, X Il 254 -
ST EIN A F OB Ry AUC 5, AUC fH oo (
—BAE 0—1 Z [, AUC fi17E 0—0.5 Z [k, LWIfER £ o7
BUM K AUC (7E 0.6—0.7 Z I, BB 2 ‘
%5 AUC 1 0.7—0.8, W BIIWAR — Ml AUC 1 0.8— & o gy e
0.9, FWIHHACR FLAF KT 0.9 BF, ZWIBORFACE X - Tkt
DT BT 1, Fe MR B Ak SR M2 AR TR gz 01 i
710 YA RS BOF- 3448, 15 51 ROC £k, H)l %k AUC 0

SEE K 0.987 ARl £0.002 (8] 2) | AN [F) AR R i 45
FasE vt . ARHRIEAN AR | A5 R ) A TR J3E 1 3]
THRFE K, 0 B T2 TR T 0 X2l 0 A 3 A A3 A 4
JER,
2.4 SENRRUZ TSR I R BE AR B

PR Maxent B 70X X2 11 e A5 1 BT ik 40 BT 45 2

40 %
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Fig. 2
nudipes predicted by Maxent model

AUC : Area under curve; ROC:Receiver operating characteristic
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Fig.4 Probability of survival between dominant climate factors and Miscanthus nudipes
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Fig.5 Spatial distribution for Miscanthus nudipes under climate change scenarios
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Fig.7 The core distributional shifts under different climate

scenario for Miscanthus nudipes
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