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eIt ik
Biol SRR
Bio2 TR H R 2
Bio3 R M (Bio2/Bio7) (X100)
Bio4 LB 1 M A Al A o 2
Bio5 A B i
Bio6 % H AR
Bio7 IR A # (Biob—Bio6)
Bio8 i 77 IR R
Bio9 TR
Biol0 A IR
Bioll VR 2V IR
Biol2 AR K R
Biol3 I ) B K A
Biol4d e T H oK
Biol5 R 7Kk 7y M AR S R B
Biol6 o 1 7 o K At
Biol7 TR
Biol8 e AR K 1
Biol9 IV PR A
Vegetation T e 1
Soil ey
Altitude Ik

1.3 TR s KT

W & SRR A A ORI BT BOHE 5 A MaxEnt
3.4 1R R BLE B, BEHILIE I 7526 43 A0 B aiE Al
SR T A 2500 RN AE , IR IR U190k (Jackknife) 11
B T b A 0 4% o B RE A B ) 448 i 4% R R AR Y )
W4 . BEE RS 1 000K, B E A 10K, KA
PR I BRA B E ™ o R 20 AR RRAIE M 42 (re-
ceiver operating characteristic curve, ROC) X} MaxEnt
R 32 B3 25 R AT AR 56, ROC iy 28 DA BH % R (B 1 —
RS ) N B AR AR, L BH M CRBURREE ) S DA b, 31551l
LT mE M (AUC)H . 4 AUC{H A T 0.70~0. 80
IRF, DA h T &5 5 55 R 24 AUCE A T 0. 80~0. 90
IF, A R T 4 SR AR ME 5 24 AUC B R T 0. 90 B, 1A



FASHE O H 1 ¥OJE 5 B 2025 4F 47

Sy I 235 A of
L4 BEZHUHMESTHERFHH 0.9 -
# MaxEnt 40 #7153 £ B9 asc SCEAE Arcgis 10. 2 gj I
Ak i Raster #% 20, F FH Arcgis 10. 2 25 [6] 43 # T. B % 0.6
FA K T HBEATE R KRSy . B IPCC 45 4 63T w05
0.4 |-

T B Ja 45 20, 4 4 A th B S B A A 1 ol & sscsc-aun

TR FRAUC=0.

WL At ST A M B0 AN A K 4 S 3 A 02} ® i r o 200

T HI 25 55 (LR S A ArcGIS 10,2 22140 45 1 OF ol

F| H Raster Reclassify D 6g , 48 1A [7] 45 9408 A= X 431
I B 25 & Jackknife K6 56 1 5Tk 3 43 A7 25 2R 1 42 52
M) 4% At I B0 3 AR A3 A 0 S PR B AR AR A U R
TEAE 3 A B AR AE AN [8] 32 5 R 458 28 6 b i o) iy pih 6, 4R
AT o A 90 B B8 7 i 7R FH I

2 HBRESMW

2.1 MaxEnt&E §ER TR

B F MaxEnt 52 8 #4513 32 17453 (1 AUC 43 HF
S5 PR, 4 HUR ROE A XIS R I 25 BdlE (1 AUC
{E 0 0. 940, M 48 1 AUCHE R 0. 942(E 1),
2.2 HMEBALSHEENHHNRESTE

JI 913K 55 MaxEnt 858 8 %5 PR 55 A% &5 (1) 5 2% 3R
WA, 4l P A A o AT AR R I A A B K A IE
FAL I 251 25 A 0 25 e e, M 25 KT 1L 0

| | | | ,
0.0 0.1 0.2 03 04 0.5 06 0.7 0.8 09 1.0
LR EaRE
1 MaxEnt &= ROC ¥ %
Fig.1 ROC test of the MaxEnt model

ALY 2508 25 KT 0.8, Z 1K 3 TAERRAE 4~ 09 1w
FRUR T 0. 87, PR AF 7K 2t % IA Oy SR 5 T 4 it B e 4y
Aii (9 B A BRI S F (1B 2) o 45 A 3R 58 78 1 0 46 il
B 4) A 5 1 DTk R ORI B9 T R L, A R OK
AR HAR R S A R A A 5T R R 4
S R 40.2% . 17% . 15.7% . 15. 6%, 2 3t 51 #ik % ik
88.5%, ME® TR RSN A AR, WKEHETE
{H &IP3 R e BRI e
G340, 7% (42, 9% (8% , X A AR KA .
WM, 334 AN PR 35 AR kR S e A% B R O A I R R R

(£ 2).

B U BRI R AT

Vegetation
Soil
Altitude
bio 7
bio 6
bio 4
bio 3
bio 18
bio 14
bio 12
bio 11
bio 1

0 0.5 1 1.5 20 0.5
IERAE I 2R3 i

W3 £

1 L5 2 0 0.5 1
32 TARRAE 2T A9 TH AR

2 Maxent ARG TS EZ MM TIEKRE

Fig. 2 Jackknife test of the importance of environmental variables in MaxEnt
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Table 2 Contribution of the environmental variables to the

MaxEnt model
5 Tk Eg%f
AF K 40. 2 1.1
AR 17 40.7
HE73 15.7 42.9
% H AR 15.6 8
SEIRE (Bio2/Bio7) (X 100) 3.4 2.2
% YR 2.1 0.7
S A 2 1.8 2
AR & 0.9 0.9
ik 0.9 0.3
T 27 P AR Al AR v 25 0.8 0.2
+ 1 0.8 0.8
e T H Bk 2 0.8 0.1

PR B RIS R AR N IS 2 B S B R
BHE R E PR W AUEE F AN TR
T VBT IR 19 U6 M A AT 2 B Y DX B R S O A A
BXIRAY S 1, AR B 60 B R IR B RFLEL i

JBR 3¢ BL 45 My o3 A5 8 2 5 A SE L D PR T 9 P AR
], FERHZE MIRAT O EL X AN

B DX B B R HOIR B A (1 4) ¢

Go it A JF) AR X o AT A, R BN G R IX
FIX 1. 86X 107 km*> YK ik ‘B

(2.73X10° km?) >3

0.9 -
0.8F A
0.7
0.6
0.5
0.4
0.3
0.2
0.1

T

teleR

0 ; . . . . . . .
-56 33 121 210 298 387 476 564 653 741 830
A FA K i/ mm

0.7r1
0.6 [
0.5
0.4

TEAERER

0.3
0.2
0.1 -

0 1 I I I I I I 1
0 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500

4K /m

1. 73X 10" km?® 43 A 1 AR, 3 A P 7 3 2E
T 3.59%10° km?(£ 3).

A7 T LS E

3 i
AW 5T iz F MaxEnt #5850 1l il 35 1 & B 5 08
FETE B DK 3 A7 36 TR, 3 43 17 4 3 B REAE AN [ X3 TS
Az SR R A R B LE T U 0 B A AR B . R
MaxEnt 5 175 2] ity )1l & A 50 19 ROC i £
Y057 F BE ML FI h Ze 9 05, FLUIZR 500 A0l ik 4 4
() AUCAE 43 51 4 0. 940 ,0. 942, 2 Fb Fifi L 700 {E 0. 5
R, Uk B T 45 SRR B T A B
A R OK O DHREEEQ%EE’JE%I%””
Shrestha % & 8L, J& JA /K 4 B 5 500 47 52 1k B 52 )
BR L AEB AL F AR 0 R T A Bk &
737 B R R 2R Y M e K R A UL Ry A A
S RS 42 BR A HUEL Ay A 5 A e R i A 3 L TR
b4 B d =R IO ORI R ) S i A G
WEEAES S 5 BRI AL, A U Bl A7 I
FIRE K B 520 o A 98 R 52 ) 7 96 4 dUEL 4y
A B PR 855 72 e B OR AR [ OK B AR SE AR R
B H B AR, FR B AR i BT STk R A F 88. 5% .
AR RAEN kB R AL T R SR ARS8 R
0771
0.6 [

0.5
0.4

TEAER

0.3 -
0.2 -
0.1+

AR C

0.7
0.6F D
0.5
0.4

0.3

R

0.2 |
0.1}

0 1 1 1 1 1 1 1 1 1
-33 -31 -29 -27 -24 -22 -20 -18 -16 -13 -11

fe?® H i AiGii/ C

B3 ZHEETSHIETENAHLE

Fig.3 The response curves on dominant environmental variables of Chinese Cordyceps
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Predicting the potential habitat of Chinese
Cordyceps in Qinghai Province based on
MaxEnt model

LIANG Jing"?,LI Xiu-zhang',ZHANG Zheng-xi',CHEN Jian-bo', TANG Chu-yu',
WANG Tao',LI Yu-ling"”
(1. College of Animal Husbandry and Veterinary Sciences , Qinghai University, College of Agriculture and Animal
Husbandry , Qinghai , Xining 810016 ;2. Ningzxia Zhihuiyuan Shi Winery Co. ,Lid. ,Ningzia, Yinchuan 750021)

Abstract: [ Objective] With human activities and global climate change, the province's Chinese Cordyceps re-
sources are facing a risk reduction. It is important to predict the potential distribution of Chinese Cordyceps in Qinghai
province for the sustainable use of Chinese Cordyceps resources and the stabilization of the economic income of farm-
ers and herdsmen. [ Method] Based on 62 geographical distribution points of Chinese Cordyceps and 22 environmen-
tal variables, the maximum entropy model MaxEnt and the geographic information system ArcGIS were used to simu-
late the geographical distribution of Chinese Cordyceps, analyze the impact of environmental variables on the distribu-
tion of Chinese Cordyceps, and divide the suitable growth grade and analyze the environmental characteristics of the
suitable areas. [Result] The results showed that the AUC (area under the curve) value was higher than 0. 9 and the
model had high accuracy and was suitable for habitat suitability prediction of Chinese Cordyceps. The main environ-
mental variables affecting the distribution of Chinese Cordyceps were calculated using the Jackknife cut method. The
calculation demonstrated that the main environmental variables affecting the distribution of cordyceps sinensis were
annual precipitation (613~727 mm) , annual average temperature ( —2~3 °C) , altitude (3 800~4 500 m) and the
lowest temperature in the coldest month ( —13~—11 “C). The cumulative contribution rate of the above environmen-
tal variables is 88.5%. The analysis of suitable areas showed that Chinese Cordyceps was mainly concentrated in
Yushu City, Zadoi County, Chindu County, Nanggen County and Qumarleb County in Yushu Tibetan Autonomous
Prefecture, Madoi County, Maqgen County, Gade County, Darlag County, Jiuzhi County and Banma County in Guoluo
Tibetan Autonomous Prefecture, Menyuan County in Haibei Tibetan Autonomous Prefecture, and Dulan County in
Haixi Tibetan Autonomous Prefecture. [ Conclusion] The results show that the MaxEnt model can well simulate the
geographical distribution of Chinese Cordyceps, clarify the influence of environmental variables on the distribution of
Chinese Cordyceps,and provide reference for the conservation of Chinese Cordyceps resources.
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