55 42 55 21 S & 7 i Vol.42,No.21
20224 11 A ACTA ECOLOGICA SINICA Nov.,2022

DOI: 10.5846/stxb202110152910
TESRAY, SHARARE ST AR, BRObR, 18R B3R — it 2 A T B A1 B AR SR S ARAE A R WA 3L A A 24, 2022,42(21) :8809-8817.

Dong S J, Ma S M, Zhang D, He D J, Zhang L., Yan H.Suitable distributions of three species of Eremurus in Xinjiang and their responses to future climatic
changes. Acta Ecologica Sinica,2022,42(21) :8809-8817.

ME-MREENEESHEENARIEZMLDN
M 1z

FTHE Dk TRk R E R
2 AR, TREFEWASESLEE, SNES LB ReaAE S E S8, AT 832000

FE 5% B AU A0 TR 3 Fhs a4 Bl 7R 28 R BE ( Eremurus altaicus ) KHAR M RS R ( Eremurus inderiensis ) Fl1 5 ¥ 7l 2
5 ( Eremurus anisopterus ) P B 430 B HH A S S A5 1) T GEMR N | XoF 57 8 e R 4 PR IR i 4 A R SRR A B X,
AL T 64 A~ H AR 05, 0k T 6 A 80 2 /NI R T4 , LA MaxEnt BEECFTHIERE B R G ArcGIS SRR T 24
HIAENE 5T 3 Fhd R R AR 2835 BOPE SRS IR 3 FIAE ) 43 A0 Y 325 R SHEREL Y T F0 3 Dl B2 R 1436 ‘R AT X Rk
AURASAL (2001—2040 4F 2041—2080 4F | 3 Tl 32 A S HER 57 SSP2-4.5 I =4k e 28 PR AR ) BT REMRI I . 45 R 3R
(1) FEHESMET 3 Al B S AE T R 18 B R A AR R 25 5 R Bl BB B R B0 A TR AL 25 R I B | Bl 7R 2= 1 v B
THETES ZR PG50 L 5 PR A i g B 35 400 1 R 1L v BB A S O - Y DX Y b K B o AR VDB P R R U0 5 (2) ST A Bk
(1—25mm ) FZERRI T BT IR 282 R B ()35 B0 A0 5 U B 2 0 M AR Bl 8 0 (1150—1672) FBERR G T P Fh v A= 7 8 B )3 B 4%
A 5 (3)2001—2040 4F-F1 2041—2080 4T, 3 Flft Jo& B {130 ‘B 40~ A 2 A 157 228 4 YR 48« W) 7% 20k JB 3 i) O 1Ly AU T R o B 2R W 0 L
b A U RELAVA o e e R S S 0 8 ) oy R BT oy D T e R A R

SRR R 5 B 3 L 5 RS AR AL IR B A T

Suitable distributions of three species of Eremurus in Xinjiang and their responses

to future climatic changes
DONG Sujun', MA Songmei” ", ZHANG Dan', HE Dajun', ZHANG Lin®>, YAN Han’

1 Xinjiang Production and Construction Corps Key Laboratory of Oasis Town and Mountain-basin System Ecology, College of Life Sciences, Shihezi University,
Shihezi 832000, China

2 Key Laboratory of Arid Land Landscape Ecology, Xinjiang Production and Construction Corps Key Laboratory of Oasis Town and Mountain-basin System
Ecology, College of Science, Shihezi University, Shihezi 832000, China

Abstract: In China, Eremurus altaicus , Eremurus inderiensis and Eremurus anisopterus are only distributed in Xinjiang.It is
of great significance to the distribution, utilization and scientific protection of ephemeral plant resources in Xinjiang to study
the suitable distributions of Eremurus altaicus, Eremurus inderiensis and Eremurus anisopterus and their possible responses to
future climatic changes. A total of 64 natural distribution sites, 6 climate factors and 2 topographic factors were collected in
this study. MaxEnt model and ArcGIS software were used to simulate the ecological suitability of the three species of
Eremurus under current climate scenario. To investigate the dominant factors influencing the distribution of the three species
and their numerical ranges, and to predict the possible responses of the suitable distribution of the three species to future

climatic changes (2001—2040,2041—2080, the society is a medium greenhouse gas emission scenario ;: based on SSP2-4.5
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shard socio-economic path).The research results show that; (1) Under the basic climate, there is great differences in the
suitable distribution of the three species in Xinjiang: Eremurus altaicus is mainly distributed in Ili River Valley, northern
foot of the Tianshan Mountain, middle of the Altai Mountain and the Western Junggar Mountains. Both of psammophytes are
distributed in the oasis—desert transition zone in the central Tianshan Mountains and the sandy land in the southwest of
Gurbantunggut Desert; (2) The maximum monthly precipitation ( 1—25mm) mainly limited the suitable distribution of
Eremurus altaicus, the temperature seasonal variation index ( 1150—1672) mainly limited the suitable distribution of
Eremurus inderiensis and Eremurus anisopterus; (3) During 2001—2040 and 2041—2080, the suitable distribution of the
three species of Eremurus show a decreasing trend as a whole; the Eremurus altaicus is reduced slightly towards the northern
foot of the Tianshan Mountain and the Western Junggar Mountains; Eremurus inderiensis and Eremurus anisopterus shrink

slightly towards the southern edge of the Gurbantunggut Desert.

Key Words: Eremurus; Xinjiang; suitable distribution; future climate change; driving factors
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Fig.1 Suitable distribution area of the three Eremurus under current and future climate predicted by MaxEnt model
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SSP1—SSP5 3t 5 Rl [A] B 48, A WF 5% e #% AU & R HE il v 2 i A SSP2-4.5, MR 38 1] K54k ) I
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Table 1 Eight environment variables and the relative information

AR EAES Variable abb. 38 Description B Unit
Bio2 T4 H 2% Temperature daily range C
Biod TELRE Z= 5 MR Ab AR 7 22 Standard deviation of seasonal variation of temperature PRUEZE
Bio6 Fe % A B IR Coldest month lowest temperature C
Biol3 e H FE7K B Wettest monthly precipitation mm
Biol4 fe 1 H %7K 1 Precipitation of driest month mm
Biol5 [ 7K 227 A fk Seasonal variation of precipitation AR 2R
Slope Wi Slope (*)
Aspect i 11) Aspect (°)

1.2 SRR AL

FIFH MaxEnt ARG BEHLZESE 75% 150 A5 B VE I ZREE T 4% 25% B s AE D | FH 46 20 A Y
AOERA I, FAZIE 5T 10 IR, SRIRZIRE TARRFEHIZL (ROC) R 5 AR ( AUC ) {ELXH AR UL B4 At P A T 3
W, AUC MBUETE N 0—1, {54 0.8—0.9, F/n B ARIBHURE B4 8, 40.9— 1.0, /R B8 RIS HURS B A
B0 R T O AR 2 SR A R RAL R R , S IR E R R SCER Y R AreGIS ZS B 44T T BT 5T A B
G3AT RAETSTE 3 A B B RIS B, O X S AR E 22 o RV 308 w, B4 p = o VRN BIME, X503 A4
X7 FAREA R 588 p=o+u FE R, K @A X Ml @ EE X,
1.3 ZICERSEARRLRE T AN ds AN AR RIS B 3 A

I 22 TR B AR L) 2 T A A A RS St 43 Ay B v B 55 A Sk Bk BB 5 DX 9 A A8 b B H S B R 7
FIH MaxEnt.jar SC{FH Y density. tools.Novel T EL4r 51 2001—2040 4F-F1 2041—2080 FHF5T X N6 4N M
(2 A N 52 AR/ N T 2008 AT ) BRI (S) 153 B Z S PG AR R THT . 25 S (0 IR, S {HBU)
FERTZ IS T (1) 25 50K, S (B 100.00 B, /R 625 5524 S (HN AR, FRZ KB E LA 14
15 TR AFI U R T S5 % X b 22 Al K IRl SR EBCRA AU B IR A S i 9, 49 31 0
AR B A AreGIS 10.5 AT ALANER I MaxEnt #5575 4= jl i) 55 A5 8 BTk 3 A B 46 o B2 (E A0 Mt
B IRBE PR T XA RUAB AL 4 BTk LA B ASE R X6 45 3058 DR T RO g =
1.4 8 PEREEEF I £ Mo Hr
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FEELHY 64 /> A SR A0 URITRE S 1Y 8 > AEEAE s #E 4T E W4 (PCA) 4387, PCA 43 BT FI ] R4.0.2 1 ggplot2
5EN

2 MRERSHH

2.1 3 R A TE AT O AR R AL A i

BEME RAOR ARSI T |3 il R R MaxEnt 28 -F-14 AUC fHI T 0.935 , R BIBIAIRIALL 45
B . Vb A AR e 5 S R L0 AT Y A R o B L, TR 2 R R S PR VDA
FA A XCRAT 25 5 (BT 1) o SEESUBET BT/ 8l R e 3 B0 A o 5 DX R TRTRR B9 19.46% , 46 T
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JesR AL A K ILACRE BT /R 28 1L BRI NS R P A L Ml (T 1) o e v BEE AR DX A /)N T RR A A AR B
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U, REA 5 B P A X TG A o ) IR 3 M 7 i 252 0 R S5 1L A LU TV e, 2R 22 SR Ll b Be iy oty ZR B3 o R VD T R
% Hoh i BEE A IX BB SR A TR I AC 3 b B - e a5 5T X R AR 0.60% , Sk
FRRE I3 A DA N HLURM R AR B B vy v R A X R R A A T B8 1 b B VD R 2, o RS DR TR
1 0.19% (K 1,%2)

2001—2040 4F-F1 2041—2080 4= A5 i 5= T, 3 Fh 2l F& F AR 4 0 385 A= i Bl 3 R 3 R 4 a3 (| 1)
2001—2040 4%, B JR Z& 0 2 e LA 1L i3 ‘0 AT DX 30 % R U0 Y 0 % B B 4 0l b T 2 o 32, 3 B0 AT DX E R
18 9.925% , 43 A B A 52 1) K 1L b 7 IR ES ) VY 300 110 b 408 D 35 5 2041—2080 4F- 93 ‘B 4 A1 K it — 20 e e Ak
LA I R B 114335 A X AR 2001—2040 4F44 45 Ik 20.984% , 3= 85 35 Bk 3 ‘1 4 A DX N 38 B 30 ek i Ak 5 2041—
2080 AF18 A= X5 )y SR P oy 47 V0 7 Bl % 0 46 U 58.112% , S B 038 AR X 2001—2040 45K 4 Uil
71.607% , B AR [a) VBV v 2 %0 445 1L ) LU T VD Fe b3 s, Ly B Il A X EEAR T 2K 52041—2080 43 AE AR
Mg g (& 1, 2) .
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Table 2 Changes in area of suitable areas of the three Eremurus at different classes under current and future climate conditions

LR 1] ANTE A XA 5 H % A X AR 5 L % e BEAE A X TR L/ %
Species Time Area ratio of unsuitable area Suitable area High suitable area
B JR 2%t P FEHERE] (1970—2000 4E) 77.57 19.46 2.97
Eremurus altaicus 2040s(2001—2040 4F) 79.80 17.46 2.74
2080s (2041—2080 4F) 80.36 16.98 2.66
HAR R FEAERT ] (1970—2000 4F ) 96.34 3.06 0.60
Eremurus inderiensis 2040s(2001—2040 4 ) 97.11 2.63 0.26
2080s (2041—2080 4F) 98.47 1.44 0.09
e R R FEERE] ( 1970—2000 4F) 98.65 1.16 0.19
Eremurus inderiensis 2040s(2001—2040 4F) 99.62 0.38 0
2080s( 2041—2080 4£) 99.46 0.54 0

2.2 FUN 3 b R ROIE B A Y BB (KT oA

(1) MaxEnt BRI A UK ) A 5~ S H B AR TTHR AR

S FN T EPENEIN S IR T i 3 o SR R e - I T PR N DR UN O (T B /S g
TR A Bk AR 1 SR TTERR 1K 74.89% , I3 SN 1 L X2 Ll M AR ) 1) o Al B — € R, STHRR O 10.9% . K
AP R B 14 A 2 P T S B M Sl B e T B K B R R S e Sl R A A
SR RCFIEE A2 | RERTTHRA 7251 84.7% 83.5% (£ 3)

R3 FM3HMEESHHEIERNETERETHE

Table 3 Main environmental variables affecting the distribution of three Eremurus and their contribution rates

o SR S % | P SFHEAE Rt k%
Species Environmental variables Contribution || Species Environmental variables Contribution
Bl /R 28 2 B T A Bk 63.3 S R TR =T P B4R AL 65.6
Eremurus altaicus 5l H Bk 11.5 Eremurus inderiensis ez 17.9
40| 10.9 et ARk 8.7
ML 2 B P e e R E 70.9
Eremurus inderiensis T H Rk 13.8
W 7.7
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Fig.3 PCA analysis of eight climatic and environmental factors of three Eremurus
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