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Abstract: In order to understand the suitable distribution zone of Polygonatum kingianum, the potential
geographic distribution of P. kingianum under current conditions in China was simulated by using Maxent model,
and the suitable climatic condition for introduction and cultivation was anlayzed. The results showed that the AUC
of prediction model ranged from 0.974 to 0.980, showing Maxent model had good predictive ability. The potential
suitable distribution zone of P. kingianum was mainly located in Southwest China. The high suitable area was
about 81.34 x10* km?, accounting for 88.24% of distribution area in China. The largest high suitable region was in
Yunnan with 19.96 x10* km?, following Sichuan with 5.49=10% km2. The altitude distribution of 75% suitable
region was under 2 492 m, and the altitude above 3 400 m was not suitable for growing of P. kingianum. Based on
cumulative contribution rate of model and Jackknife analysis, the main climatic factors inhibiting the distribution
of P. kingianum were minimum temperature of the coldest month, minimum temperature in July, solar radiation
from March to August, precipitation of the driest month, precipitation of April and precipitation from September
to November. Therefore, it was suggested that subtropical zones with altitude from 1 400 to 2 100 m were the
most suitable areas for P. kingianum.
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Table 1 Climatic variables used in the study
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Fig. 1 Distribution region of wild Polygonatum kingianum predicted by Maxent model



%5

PR RS VAL A 5 & B T

443

# 0.59~0.40) 45 | = FE PG AL REB (VL A 5 2
FHAR BASTIHX), 178G e Je i (DY 1] R - A L — 4%
HX), B A A E Vs RS AR X (FEENE
% 0.40~0.20) 3= Z 50 A TVE PG ALAE L X, PO)1])R
(R L X ARSI HIX), SRMNBSARET R
WS ZAHARER. IR

FREE R 1 AR X R AR L) 92.18 <10% km?, 7
A b X3 A X AR 2T 81.34 <104 km?2, 54 FEiE A
X THI R 88.24% . P A %54 HH DL B 1) e P T AR X
TR R (19.96 x<10% km?), PU ) 1] ¥k 2 (5.49 x10* km?) .
P8 T 1 XA RT3 AR X AR 2 17.95 %104 km?, Ho
95.46% 1L IX 7 T pd « DUIAIST A BN, D5
RLT T PIBE BTN . E RS IR — s AR R B & A

R 2 WG A S

Table 2 Frequency analysis of altitude in different suitable regions
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Fig. 2 ANOVA analysis of suitability of Polygonatum kingianum among different altitude range. Different letters indicate significant difference at 0.05 level.
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Table 3 Percent contribution and threshold value of climatic variables
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P A TR 1% AT 1% SUNER(-EC) L&A
No. Variable Contribution rate Cumulative contribution rate Threshold value Unit
1 Srad06 29.80 29.80 14 969~17 968 kim2d?
2 precl0 28.40 58.20 0~246 mm
3 Srad08 15.50 73.70 13256~17 453 kI m=2d
4 tmin07 7.90 81.60 13.43~22.86 C
5 bio06 5.00 86.60 -5.0~22.9 C
6 prec04 3.60 90.20 23~175 mm
7 precll 240 92.60 30~289 mm
8 Srad05 1.90 94.50 14 686~18 194 kI m=2d?
9 prec06 1.30 95.80 150~450 mm
10 biol5 1.10 96.90 >65 —
11 biol3 1.00 97.90 >100 mm
12 bio02 0.90 98.80 4~22 C
13 bio05 0.60 99.40 -5~45 C
14 prec09 0.30 99.70 0~312 mm
15 prec05 0.20 99.90 0~175 mm
16 biol4 0.10 100.00 0~56 mm
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S1ad05
3,400
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Fig. 3 Results of Jackknife test in Maxent model
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Fig. 4 Response curves of solar radiation in May and minimum temperature in July
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“FHUR E (biol0) 4K 2. 2 IEAH (P <0.05, r=0.923).
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