55 43 55 19 1) S & 7 i Vol.43,No.19
2023 4F 10 H ACTA ECOLOGICA SINICA Oct. 2023

DOI: 10.20103/j.stxb.202209012487

HONH , DA, ST TR A FY WRRI S, SR B B SRR 2 R O A SR B PR AR A A5, 2023 ,43(19) :8025- 8034
Dong S J,Ma S M,Zhang D,Zhang Y L,Chen Y T,Ma J Z.Geography distribution pattern and the environmental interpretation of plant species of Salsola
genus in Xinjiang. Acta Ecologica Sinica,2023,43(19) :8025-8034.

FERERBEY S HM LB S HIEERERERE

FARE, LS ik A RER RS DR

| A FREA MR R, SSRGS LA S REE S5, AT 832000

2 A ORI B, AR S L A S R A E AR, TRRGWESE SR E, AWF 832000
3 OB TR AR X R A, B ORSE 830049

HE I BIE (Salsola) JEFTHET 7 DX I A e 8 5 BB TR 2 — SRR BRI DX A SE i Al R AR B Aol , o P L T 52 XA
P2 SEBEA RSN, FETH8 A A1 33 RSB m YA I 741 A0 A8t , BRI TSRS Jey i A4 b o A
BERIER T YRl 5 (SR) IR PEAE R0 WE) RS IE AR AT PEFR KL (CWE) B A Ak =y . REIRCRE fE & K 70 7T 3¢
P AU A S S R R AN s AR I 6 38 19 R AEZSTA T, AH s BINAL [T AL (GWR) R 5T T HRdE
B3 B R = 5 R SRR (1) B T IS s R R AN R A AR T A ) R T B — B R
o AR L PG e ZR AR AR BB A A1 8, AL b 20 A R A9 24 SR A 22 ) L A ey ik B 68, o = 2 ) o L IX 0o T e
Wi IR U P 2 YRS ZK P S L 3t O L i K L Pl JU R 5% 5 (2) IOASURE A 48 ORIV IE ISR AT 1 15 808 o0 A i Sy 5 W b =
MG SR A — e 225, R R EAR v 0 A T W 7% e P AT A5 RS LR M P R 25 (3) GWR BERLZE SRR,
TE AR B | SRR TR A0 e 1 ) /K 2 ] 24037 3B 0 A 8 B2 R T B AR A P A A i R R

KR M T WP R R IR 1 MBS el SRR s PR S 1

Geography distribution pattern and the environmental interpretation of plant

species of Salsola genus in Xinjiang
DONG Sujun' ,MA Songmei” " ,ZHANG Dan',ZHANG Yunling’ ,CHEN Yuting” ,MA Jiazheng’

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

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

3 General Grassland Station of Xinjiang , Urumgi 830049, China

Abstract: Salsola is one of the most abundant angiosperm genera in the arid area of Xinjiang. Most species of Salsola are
pioneer species and constructive species in saline-alkali and desert areas, and have great ecological values for vegetation
construction and restoration in the arid area of Northwest China. In this study, we integrated the point grid method and
species distribution model to construct the distribution patterns of species richness (SR) , weighted endemism ( WE) , and
corrected weighted endemism (CWE) based on 741 occurrence points of 33 species of Salsola in Xinjiang. By selecting 19
ecological factors including 6 types of environmental energy, water resource availability, climate seasonality, habitat
heterogeneity, soil conditions and historical climate change, we explored the effects of heterogeneity of environment on

Salsola genus species richness based on a geographically weighted regression ( GWR) model. The results show that: (1)
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the species richness constructed based on the actual points and species distribution models are consistent, showing a
fragmented distribution trend of high in the north and low in the south, and high in the west and low in the east, but the
modeled results are more continuous than the results of point pattern method. The high-value areas of species richness are
mainly distributed in the southern margin of the Junggar Basin, the Junggar Xibu Shandi, the western end of the Tianshan
Mountains, the southern edge of the Tianshan Mountains southern vein, and the southern margin of the Tarim Basin; (2)
the distribution patternof the weighted endemism index and the corrected weighted endemism index are differs from the
distribution pattern of richness. The maximum value is concentrated in the southern margin of the Junggar Basin, the Ili
River Valley and the southwestern margin of the Tarim Basin; (3) The results of the GWR model show that the altitude

variation, soil pH and the driest month precipitation are the constraints of Salsola genus in Xinjiang.

Key Words: Salsola; species richness; weighted endemism; geographically weighted regression model; environmental

heterogeneity
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wildareas/ ) \ R4 b 13545 B (SoilGrids ) (https://soilgrids.org/) . I ECHE 4 437 K8 1 25 (8] 53 B
G —FRAEN 10 kmx 10 km, 4 FEARAS B[] A 25 (B 4E B2 22 HT R 2K Hmise B2 AL cor BRELXT 25 DMIFFE
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Table 1 The 17 categories and 25 research variables selected in this study

SRSl ik 23 ] 53
Category of factors Description Spatial resolution
WhERe T AR 30arc-second
Environmental energy factor el H f e ik 30arc-second
e ® H AR 30arc-second
TR TEZE 30arc-second
7K 43 ] A R SRR K 30arc-second
Water availability factor Bl H Bk 30arc-second
T H Rk E " 30arc-second
TR 30arc-second
He g5 TR T SEPRZEHLAE * 30arc-second
Habitat heterogeneity factor MR AR g < 30arc-second
TSR AR B S R B 2.5arc-minute
SR AR RO — 2.5arc-minute
B B RO 2.Sarc-minute
BRSO A i 2.Sarc-minute
TSR B A AR B R 2.5arc-minute
SEZET R T B T AR AR I 22 30arc-second
Climatic seasonality factor AR 2 30arc-second
R RN 2R S R A 30arc-second
ANKESHE T NS Fe % 30arc-second
Human activity factor N5 (¥ 30arc-second
+ R F T SRR R 30arc-second
Edaphic factor R a /= 30arc-second
T AR 30arc-second
3 s A A T3 S e AR Al 30arc-second
Historical climatic factor T S B TR AR AL 30arc-second

# il wx FoR R PAEXT 25 ANPGRS IR AT Pearson HHIEHEIHT , Bk 19 ANAE AR IR IR 5 + + 3RIR Arcgis RN 19 ANAE I EF 745 ]
FIAISE AT, G328 1 O A~/ 45k FH T sty BRAASL Jm] U A6 RO A 401
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%?fﬂi,@{j*ﬁﬂﬁ%ﬁﬁﬁ*ﬁﬂ*ﬁ%ﬂ E/‘J%%i Fig.1 AUC and TSS values of different species distribution
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Fig.2 Distribution patterns of species richness (SR), weighted endemism (WE), and corrected weighted endemism ( CWE) of the genus

Salsola based on point pattern and species distribution model
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2.3 BEXEYMEEERR SN TR R RMECR

4 JRy A ] [ AR M B 45 R 2 0 L A5 R0 T Y Moran”s 138500 0.90, Z {4 96.02( P<0.01) ; ¥)Fh /34
BRI Moran's T 8500 0.79, 7 {H>H 141.46( P<0.01) , Z {H¥# I BIE , (7 F 99% &5 X a1, H L ER
BRI FAHSCHR B KT 0( 3R 2) , R WGB3 40 10 14 630 8 FL W b =F & FEAE 25 (0] L IFARBEHL A0, 2 5
AL R ZRAR ) PRI P44 e b B AR [l S

#2 ETA®E.ZEWEEF GWR EEASHN=EBEXIEL Moran's I 5 Z H

Table 2 Moran’s I and Z scores of regression coefficients for each factor in GWR model

HF H M JR) Point pattern YIBh A R Species distribution model
Factor Moran’s | Z Moran's | Z

T EE 2 P AR AL bR UE2S Temperature seasonality 0.828176 34.87383 0.945566 168.769096
% H B KR Min temperature of coldest month 0.751113 31.66149 0.891946 159.200803
Fe i H P T & Min temperature of coldest month 0.515383 21.80475 0.903782 161.327695
F T H W & Precipitation of driest month 0.707758 29.85726 1.000969 170.879006
R 7K 7545 P28 B R 3L Precipitation seasonality 0.774591 32.66418 0.97122 173.345501
FF48%L Drought index 0.350834 14.99303 0.775297 138.491659
SIPRZE R Actual evapotranspiration energy 0.436649 18.495 0.897622 160.212653
A48 % Human Footprint Index 0.750027 31.61159 0.801575 143.079854
B 1 Jti ke Kk A2 1 M- K

E:ﬁiﬁiz:iii *ill;iia(f\(/ersity dex 0.716609 30.19905 0.78793 140.632974
S RS R 5 7

o R S B —

;:fﬂiiﬁeﬁ?;%}lnﬁ vegetation index 0.827572 34.91083 0.523217 93.405428
0TV T e ke FE R e

Eiﬁiﬁﬁiji&’i dex amplitude 0.712125 30.00588 0.699553 124.87177
R A B 8 B e 1R 22

S‘:‘:f d’jijﬂﬁffgfﬁf vegetation indes 0.761885 32.10711 0.644094 114.986859
TR AR IR Altitude variation 0.674437 28.47322 0.842787 150.438156
PHE]F 3 i Cation exchange capacity 0.802058 33.8665 0.585914 104.60343
F IR Soil pH 0.842869 35.50201 0.624388 111.443153
+ A MUK & B Soil organic carbon content 0.792687 33.44114 0.598208 106.798942
JJ7 1 9 BE A5 Ak Historical temperature change 0.781018 32.88465 1.022539 182.50115
i 5B [ A8 1k Historical rainfall change 0.425852 18.04798 0.926268 165.366945
FH B richness 0.8951631 96.024965 0.792336 141.461499

b PR ANAL BB A2 SR T | SRR Rl 3 A B Y R 4351 0.93 ,0.78, ALCe A 4351 241 -1600.30
—17518.56 , Ui I PR AL B B im0 5 B o TR AR | - SJER 080 AR T B /K B0 B30 S W F 43 A 4 SRy
A W5, HAezs ) b BA B2 R 3) o AJER M85, - 50A HLER & f 6 323 B 4r i i B
B—Em(E3.4),

FEF AT ) i BRANAS R AR 2 SR R | AR B S KA RTARAS M | AR D s A AR AR
T 5 2P FX1 % B0 B Y Fh 42 & FEAS Jm B B 3 1 e ), TR B E v AR A RS % R SR PG L L R
LUV i | R 1L A JOk e 2 I R b R 2 55 b X LA B R s () 22 St (1R 3) o b R AR I | - SR il
JE T SRR RE A A X P e e R A 5 M A S R A M R 2% K L A VKR % A E R s T A BRI
R e WEVE IR M 2% B R MR 2 2o Tl VR (1 3) o ELARUE, TR 728 MR FH A A5 XA
T NE IR 7 b R 2 | VS 21 VG S L1 b AR R L e TR 5% 5 BT ) B e A A S I WG L b | O L 9 i R AR A G
P, HAEIE BUR 4 5 2t 2 I — 8 AH OGP 5 - 3B 0B 7 o VS I PG 38 Ly by O L) G oty K L g Ok i 2% RO
HURZE VY R -5 Y00 =F 5 S R R G 5 g o T AR P A DX A o S R b TG R 2% R 1L e Tk e 2
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Fig.3 Standardized regression coefficient of variables with high correlation coefficient between species richness and point pattern model of

Salsola in Xinjiang
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