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Abstract : Biodiversity research based on gradient change is one of the research hotspots in ecology. Analyzing
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the characteristics and driving factors of diversity patterns under different gradients is of great significance to re-
vealing community dynamics and construction mechanisms. In this study, we explored the pattern characteristics
of species diversity and phylogenetic diversity under different gradients by dividing surface water and groundwater
gradients(A, B, C) and analyzed the driving factors of diversity patterns and structures, using the Daliyabuyi
Oasis at the end of the Keriya River as the study object. The results show: (1) Species diversity is highest under
the gradient of low surface water disturbance and shallow groundwater depth gradient(B); Phylogenetic diversity
is lowest under low surface water disturbance and deep groundwater depth gradient(A), with the shallowing of
groundwater depth and the aggravation of surface water disturbance, the phylogenetic diversity of plant communi-
ties has increased and the phylogenetic structure has become more dispersed. (2) There is a significant correlation
between the phylogenetic diversity index(PD) and each index of species diversity, but phylogenetic structure in-
dices(NRI, NTI) were only significantly positively correlated with species evenness index(Pielou). (3) The drivers
of species and phylogenetic diversity patterns vary with surface water disturbance and groundwater depth gradi-
ents. Under low surface water disturbance and deep groundwater depth gradient(A), soil organic matter(SOM) was
the dominant factor driving the pattern of species diversity and phylogenetic diversity; Under low surface water
disturbance and shallow groundwater depth gradient(B), the dominant factor driving species diversity pattern is
soil pH, and the dominant factor driving phylogenetic diversity pattern is total phosphorus(STP) in addition to
soil pH; Under high surface water disturbance and shallow groundwater depth gradient(C), soil conductivity(TDS)
was the dominant factor driving the pattern of species diversity and phylogenetic diversity.

Key words : Keriya River; surface water; groundwater; species diversity; phylogenetic diversity

0 518

M REERRTE . WIFh S REME 15 R 5 K 5 2 REVE SR T B M B LR R SRS b 2 — 02 &
BEPERFIT S 00 2 AR R BT, ARG LR IR 025 [0 A0 b R . TR G R o REE I (L 5 T 0
Z AN R TR S B TEIEL S e b AR AL B R | A S
RHIPOEAE UGS, LS RIS AL 2 55 & B P50 A e A A A I FH TRV A 25 A AR DP9 2
T A, RER T SR SR SR 2 A B SR RY . RGK B SRR L Sk
ASHROLR o R S RERE BRI b 0 SR R S F0 15 8, L SCRES 7 2 0 23 90 T Ay W 1 R 40 % 3 Ak
X HEE L5 4 KOR B AT IS , S Bk S R T M R 7 5 A G B — M) Rt
b, BEE RS R T SRR A B TR R B R G R 45 | S R e R BRI BT
I 3 45 RGN HL R B 3RO | AT LTIVE I R0 5% 5 S M S A S5 MO O T30 0, T —
LI [ I WLRE A R R ZE WU =120 | S5 6h BARE SR SR JEE - A0 ) 43 A A4 T EL A S 5L

SR T S R ORI, 2 DA R ey B BB, LA — R B SER, FLLL < Bl
RAFAE T A ML AT BT AT S H0%) . R 2 USSR SR R 22 , K U 2 ) S S B T
SR IR EBLH A ARG, T A HO AR AR 19 ik HUREA AR (37 T i [ R 4t
T2 v TR A B SR b S M A o R . RN IR M T K R 20 | A KR 2
S 2K TH S RO R . —H RSV R T TR K FeBin i A RS, BTSSR T , SR
IR RS 8 RV X ER B M R AL A R AR . A SC LUk HUREAG RGN o BTS04, S et 7 M ek
H T KR N BT | AR BRI TR S REME 15 RS0 R B SRR RO AT, IR R AR T £
FEPERG RN 2 | SR RS R FRBS R T T X S 25 R0 S A v 0 40 P R T B 3L

1 FREEBER

o, R AT T ] A M R 2 A 5 — ORI , ARt 4E R B AR T EE N, 24530 km. WA
BRI FEE, 21T HASNEksmstn It , WA w3 FyhBifg s, 7R B MiE BUHEAR (KSR .
IZ SR DI B A38 7 16/ ~38 737 N, 81°05' ~81°46' E, MKTEL 100~1 300 mzZ [H], EAHEIFIZY342 km?. ik
R A PR ER U T A DX 3 Ay SR 8 R Wl T S A, AR BK I T 20 mm , W 7EZE K B T2 000 mm, 4F
Bilit12.1 °C, BRI 25K, St T 507 S N ER R BRI 2R 0 WARTTARGURRFE , BARAFAEFKIN S
HiAKIN A2 s N S B PN AR Jm R B B A AEAN R 58 B 1 b 2K I8 1B L0 . SN BEVE 2 i (Populus
euphratica) . FM ( Tamariz chinensis) . 15 (Phragmites australis) SR a0, AR Fapim s g 1
HR KM, SRR | H T KRR BB A S P T R T AR T M



55 4 S, A5 U BB SRIAEYIE RR R G T R A A% R SRSl A T 387

2 MRFE
2.1 HEFIAE

R T TR0 HE A N PR B S B X RV R S T I
20184EJEE , AR5 F2 T 18 =22 18 B (R T 0 T 74% 0 1
MR b pORE (B . S5 ITER S i
(AR A AR B AR ARG 2 0 DX S s T 5l AN
[ b K W, DA TR R ] 370 g b T 7K
TRWETN . e W R A e TRl AR 202 14F L 25, EE LAY
W BT I B T 194050 m x50 mAYEEHD , FF-R] 4
F4A~25 mx 25 mIIRETs , Hitre . TERMEDT i
TR TAE, 05 TR EGE . M iR
EFEAR. X T EAAEY) AL KB X, AR P B
U BE 751 mx1 mAYEA/NES, DLLE A AR
VI Z R | SR 35 AR bR, ZEXRTHURE AR 5
FEAMARIEA T 5 A5 R Hh S AR I A 2
fiF 5 T B AR B0 X I, TSR 15 7R A L WS
] () B ROJR A 1. IR A e b R BRAEAES S R Ty, 2P 5 R R B 2R EREOTR 5501 1
(B R HL G . A 4 o5 8 R GPSIC SR AR LI & A R .
2.2 TIEFRFAE

FEANEE L FPBEHLAZBUAL R M1 m A 350 , 43 M6)2 (0~5 cm , 5~20 cm , 20~40 cm , 40~60 cm , 60~80
cm | 80~100 cm) , KA [RIHI T (14 [F]l— VR BE LI T 7o A e, ME IR A 58 7, R4k
ARBUE NI T I 380 i 3R - 38RE Sl B e R B S W A N ORAT , T e i o, HLAAk
GG KE | pHIE R AL . 285 2.
2.3 HEFRIK. HTKEBEX S

XFE54E (2017—20214F) [ Landsant 81 BRI KRS AT T, HE4T BI(E S B 5 BT iRk 4y
TRARERRE , A A SRR 0 THRVER , AT AT

T
38°40'0"N

® HFKEEI
— Wi
o A

= novi

38°20'0"N

RGN 256 25 eI i Ak 5 18 ks /K I Y R
IKTPRRREE . ZAEMR , FoRTER UG P 1 )
IR TR, &5G R /K Wl LUk AR
K2 (4HE107) W FRHREEE , @i KSER
Fefr b FIK | T KSR PNEEVE BT PR R o B | “ ‘
(2. A: RHFOK TSR T KHEER ; B Kbk UK TH Surface Water Disturbance

KT G F KB C: @K T SEM T B 2 Ik TS TAER K EELE R
KIPTR 5 Sp: FEHLE S )

2.4 YMEBHEEITERE

TER SR AR A Y A BB AT S T, 2EEShannon-Wiener ZAEVEFSEL (H) . SimpsonZAEVESS
£ (D). Pieloudy5JBEH8EL (J) fERF ZHEMEIT R FZEFB. H . Shannon-Wienerdg BUR IR T H2% ,
FEIRII 25 R Rl 4 & B S A1 BE RS 0T FH AR IR Y080 B BEH L S5 A8 2 120 5 Simpsondg HORIE TR

ol A

SWD=In>» w;
R 35775 BT RFGPSTERE IS (v 1 P A AE A iR [
%, SIVFTSERIRE ST hatli LK Iiocs. 2 | /7 Msprr
5 w AR MEOTHE W B BR Y IR 5 SWDARE ; s )

%] (]

B
C

R KR R




388 B R (HARRIED) (FR3Es0) 20224F

W, AR AL AR ] A9 AT BE M AL P B Z R 5 Pieloudg B R YR ZEA DL BE 75 h o A 1935 5)
AR = F B HARA AT
H=-% PP,

D=1-%"P?,

J=H/InS,

Ko : PR RERE A AP E A S SRR
2.5 REABHEMEZHMUMRAZE

iR 4.1.279 “plantlist” 1, BLRMGETHEI IrA YFHESAPG THEFAEY) 228 R G A28, 7
B IEAFIE R R PIFh 4 55328 FH V. PhyloMaker” (i fT 258 & B IO ERY | I AMEGA 7.077, XSHE ALK 5
Gk BT AT (E13) .

Hexinia polydichotoma

Karelinia caspia

Inula salsoloides

Onopordum acanthium

Tamarix chinensis

Alhagi sparsifolia

Glycyrrhiza uralensis

Sophora alopecuroides

Populus euphratica

Phragmites australis

3 REEBKFNEFERFLEN GRINGHD

M RG KL T ZHAEIEE (PD) | HHE R RGRRIE (NRI) | HEGEMRIPEGO R (NTD) #TR
GUR B AT RS, BRI

PD=Y L,

NRI=—-1x[(MPDs— MPDmds)/SD(MPDmds)],
NTI=-1x[(MNTDs— MNTDmds)/SD(MNTDmds)],

L. LR L BRGNS STKBE ; MPDsFIMNTDs 50 V34 1%t 2 55 75 B 125 %) OR300 {14 7 5 0 A
EBRG K E B - NE ; MPDmds M MNTDmds R REHLI99UA I HH (- 35 s 6T 2R 48 & 5 I 8 il AH
ARG R BRI 3 SDNARERE . 2 NRI'S NTIRE SRR T0, MACEKREE R G R B SWE T RE;
FNRIS NTIES R /N0, MR RS LB BT A1 & NRISNTINER%ETFo, WREKRS
KB G T L.
2.6 EEEFHH

FEXTHLFRIK | Hb N IKORRIBE B IR 2R 5 R R B ZRE R IREN T3 T 0BT, RARIES Y
“vegan” FEIFAHFATDCAKE , Z5 4 WoREE — R EER/INT 3, HIHCR FH AR TAMAER I RD A ST B 4 7 i
A S AR i 2 A Z2 0. S HERR IR R 2 (AT REAAAE AR, ol s BRI e dni L Ze 2 Wi
FEHVIF> 10097 Z MK K, B 5 R EE a0 AR i, JFiE /2R 73] (Hierarchical Partitioning)
559997k Y BEAL EAA K (Permutation Test) b AN [FIf#BAR B (10 DTk 5 kR0



43

S, A5 U BRSPS R G AT 2R A R S K A T

389

3 HR5HMH

3.1 YIMS5RFLEZHEERRRE T BEYFE
ST HIFIK S A ) =FBBIE , THE T RIS BESE Nk Alpha 2 REVE R HRRFIE (3R1) . &5
W : 2B Shannon-Wiener 6405 Simpson & B2 [A] Y 22 AR B T— 20, BPOARHIZK T | B T KB
BT (B) M m, HSHEWIMEAE RS2SR . ERRIPielont S EIT I, S—HhE
(A) 5HE B (B) ZHZFAKR, “HFHRESTHE=ME (C) . LMK RS LT ZHER PDIEAE
BT (A) ffiX, HoRm B Z [ 3 B 1025 5 5 ¥l R ORGOCRITBNRI S i B Rl W] SR 2 00 R 98
WUNTIREFR AR R B WA, RYERT A5 I s 5.

x 1 FNERYMNSHEMESRRLAEEHMEERRBRK, tTABETHER

B Shannon-Wienerf&%%  Simpsonf§%l  Pielouds ) EFE 4L

W as
ZREPER L

ESHEN
G RRIEH

b el
PRGOS RIERL

A 0.704+0.030b 0.474£0.014b 0.902+0.020a 284.637+13.231a  -0.366£0.053a  -0.377%0.070a
B 0.903+0.064a 0.550+£0.024a 0.912+0.018a 357.158+24.444b  -0.575£0.053b  -0.566+0.074ab
C 0.733£0.052b 0.432£0.028b 0.73940.040b 357.5648+19.921b  -0.721£0.063b  -0.748+0.084b

I =S HOR R EEAFR A AR B ZRK . M /KR EE I 2 25 =M (P <0.05) .
3.2 YIMEZHEMERERE S HMERMBEXMESR

HEA TN R AR SEARDCHE AT Z B, DU AR ) A TE S PR T TS, 45RO AT & TR0
HSpearman AT k. AHCPE T4 SR Un R 47w .

Ik

- [ I>I<>I:< **I L1 I:kl* = L1 |>:|<>$|:o
N —0.70 | —0.53 0.61 0.44 -0.52 £~
<717 [ e e ¥k
- 0.91 —0.19 | —0.041| 0.45
H”" ~0.11 | -0.078 | 033 [°
° 2] [ Shannon %k T
2 X W Wiener 093 019
3 Be .
o0 8 **: <
A 038 |
* % 8 Pielou O
s o888 A
s T T g] ———2 T %ol o| T {"Fﬁ

4 YMEBHEESRKES TR Spearmantl X E
. FRRP <0.01 CRE), Ao 3%

YFh Z AT, Shannon-Wienerd§ 505 Simpson 8 BN B AU IEA IR (P <0.01) , Simpsonf§ (5 Pielou
PSR B R BRI IEAI G R (P <0.01) . RELK B LM, PDIREUS NRI | NTIHE R AR B3 0 1
HRKR, MNRIS NTHEZ B R RFRIEMARCR (P <0.01) . YR ZEMHE S RO T 2R
Z[8], PD¥8%45Shannon-Wienerd§%§ . Simpsonfg 2 A8 2 W& IEA KL R (P <0.01), SPieloudg¥z
[ A R ARSI R (P <0.01), MTNRI . NTIWA R G R B 4TS Pieloufs 82 8] 544K i 25 1Y TEAH
KXKFR (P<0.01) .



390 B R (HARRIED) (FR3Es0) 20224F

3.3 YIS HMERBNIRHEF o

FEACH K T SR F AR E T (A), AR LR T 35.51% 1R AR A SR ReE , Horp 135
AHUT A A TR AR 5, M26.58% , GBI 5 R I T2 R EIEE R B 2 SRk L R KB
TR RS R EEIR SR . AR IR T S T KRR T (B), MRS LA RE T 44.76 %1
PrFh ZAEVERS SRR, b RIEpHA S DTBRR iR, R23.02% 5 HUOR 2B 12.46% , [H TR E
RIS Es A R, A T p IR IZ B S N YR ZREER SR 1) R SR T, FEm oK TS5 i ™ KR IR
T (C), AR IR 747 73% YR ZFE A SRR, b T3 R R B A 23 59% R A TTER R, HJZIK
Ay EE B AGIRZE R R, AN H IR A TR S, M15.36% , (HIF A& BN, it R 5%
SN T YR A AR SR R IE Y IR B T (1&l5) .

0.28 -

0.30 024 g
ok
L sk

5 0254 020 b 024 Wk
= 5] 5
= 3 3
5 g < 020 f

0204 = 016 °
._E S E 0.16 |-
= o01s 2o} g
™ = &
ol $# Mo012F
= s E
¥ 010 = 008 RE
= = =
=~ = = 008}
# = &

e =
0.05 004 | ooa b
0.00 0.00 0.00
SMC pH SOM pH TDS SOM STP TDS SOM STN SMC
AR T Soil environmental factors AR T Soil environmental factors L HEFAEEHF Soil environmental factors
&) (B) ©)

5 MMHESHFMERDASITERS R SERNHER

3.4 RELXBESHMUEBHMERHIETHIT

TEARH K TS VR I R KHEVRBE T (A) , IR LAR RS T 28.86 % 1 R GE & T ZHREMS RFE. Horpr .
AP PR TTER R R, OM19.57% 5 HUOR KR, BAT6.13% M BRI STk ; 3 HAY BTk )
WA, K13.16% ; HHEAHURTE BHAGE h R R ELE R, REE T SRR TE I N R 22 1% N 79K 3],
FEARH K T 53R FOKBERBAEE T (B) , AR REILARRE T 54.93% M R Gk B ZHEMEMS RRHIE. Jorfr: +
HEpHEA 25.20% A B STk R s HROR 134w, HAA16.46% 0 AIh sikR s I B AGI0 LS R 0, 2%
FAEE T RG LB ZREVERS R RS H 7. FEm K TSR TR E T (C), IREEAR LRt
T34 3% M ARG K B ZHEERS R RHIE . Horh 1 8 SR A S BTRRS o3 o bR, 19.56% , HOE R IR 4R

W, R TSI RGUR T SRS R EE N T (F6) .

025 028
e
024 020f %

0.20 4

0.20 -
0.16

*

0.12 -

0.16 -
0o 012k
o 0.08 |-
= 0.08 I <
0.05 4 k : 008
0.04 - T
0.00
STN

FUMERER Individual effect
FlfF R 3 Individual effect
FAR AR 2 Individual effect

0.00 0.00
SMC pH SOM pH TDS SOM STP TDS SOM SMC
“EHEFREEPE - Soil environmental factors +HEF I T Soil environmental factors - HEIRFEH T Soil environmental factors
(&) (B) ©)

6 RHABZSHMRDADITEXRSESERIGIEER
. *FRP <0.05.

4 it it

4.1 HFRK. HTKBEETLTHIMZ S HIERE
A XK G IR B RSB L, TR N [R5 TR 3K S R K R, IR AT ik HUREAR (R ER N



55 4 S, A5 U BRSPS R G AT 2R A R S K A T 391

TEZAEVERS R SRR . WrFh R, (SR TS T /KR — BT (B) R TS A 2P
FEAFR R, AR IERE EIn R FK TR T (C), Prfh i R AR k29 i, Shannon-Wienerd§%4
5Simpsonf§ BU MR N 558 —FRE (A) [Fl—KF, HISIEEFRERE o =B B N AIGE. B2 i TREE Hb
FORTHLRIIEIN , Fo eV 2 AR | Tt Rt i Z AR A A o 27, QiSO DA 25 A S A i T
TR B X —BRBE DN, X5 S e $AOR BT A 37 S5 3 BRI A S K 2540 T 5 R F i A i A% )=y 1 A8 A BF
TR T2, WWANAE TR, B[R] AL MR K T30 B AT K 18 36 DX 38, R S R s 5z X
B AR X B XA DG, KK XS 2 (i 3R AR | (AU T R B8 77 28 1 i AcAE i it il
DX ) 25 A TRARAE DA 19 A I D) e B s R e, 3K PRI 220 ] BB RS R 3 U o 22 R PR AT g T2 Ji PRI 1290,
4.2 REEEEHTHURERKE

feg i 2s2e, BN — BRI A RO 22—, YR A e v S R AL, 7
HIERE b, TR N RER B EWAATE— DM, RUE SR 7 22 B i e, S8R
SR B EREN R MRS AR F 22 255 AR, SERE LK B EWESE0EEey . 35
T, BfiE R ARG ML R K SRR 2, 2 T S8 YR T R B IR A9 ZEK , SRIMAFTT4S R
NNRIS NTIREZEREAR, REKR B REL, KT PR A A7 P 22 R EAE B 5
PREAR, RATEXWMHE TR TmE P F I, SEA N se FrHEBRE AR T8 b4l 1T = 7. HTF5
FFENE, e PR E A T Re ST KA S A AR ME SE G R IS nm s g, e LW S SR ARG A
BB REERY . 1E 3 EHEE PN — IR F 50 2402 22 W N EGE EE ik RES o, IR A Rk
B EEMI Y A B I 2R RS R TR 1S B, W0 K 4ot AE i T - HERRE AT, 22 BEPLERE R R, X
FE—E R LR T i Ee iR Py, WRXME S R Gk B S5 B I BREL 5 I IRl B DA A Ve AR
HRET I TS RAER (Environmental Modification) , B2 BB BEME RIS Fh e il , R A B 45t
Refe N IREES R R, AT, TCie R T A WIER ST S HERR D 2R R B IE S  E il , P15
WREHHAEZOEN. FiL, £5)F00F5EH, i A e el 75 ALY E S AR R AT 98 X3k A9 TAE &
S, HETRRE H A TH AR 7R VD BN bk PR T AL A SR S AL
5 %51t

(1) e HURERT R [BDE s ak A AR SN v, PR AP E TR SRR TP S v T /K HERBR B T SR AkAs
Jay. VACMSEER , MoK T4 A0 580 5 1 N K IR RIS  Z8E60E . BRE RSk & 2 REEEAR
MK TSR N K IEER BT fefIK, FfE Mo T K HRIR AR R S 3K TR, RELE B 2 ER I
T H RS R B AR

(2) R KRB ZHMIREL (PD) SYFh M5 M HA BEWNAHX R, MRS K T ST 5L
(NRI . NTI) A5 Fh Z PR R P i Pielouts) 5 BEAFTE 3 I IEARDCOC AR .

(3) FEMRH K TR SR T /KGR T, IRSIIFh ZHE S R G L B ZFEM R I £ R 100 315
HHU ; FEACHIFRK T 53 T KRBT, IKsShFh ZREvEAs R nd £ 18 H3pH, IEh RS A EF 2
FEPEAR R Y 32 TR B L IEpHAMAAT 2 5 7E M b FK T30 S P /KSERESEE T, WRShfh 2t 5 R ek
B A R 3 7350 - 8§ 3R

SR -

(1] Sektm, . A RIS AR LHIAT Tt R 0], ZEAS244, 2016, 36(15): 4557-4572.

(2] PR, KM, T, 5. TIREZ RN R ZRE XTI 2 55 MBS A A 2 T (3] AR AE AR 244, 2019, 43(3): 217-226.

(3] FALLE. YR SR ZREPEL). AR ERENE, 2000, 8(2): 215-226.

[4] TUCKER C M, CADOTTE M W, CARVALHO S B, et al. A guide to phylogenetic metrics for conservation, community ecology
and macroecology[J]. Biological Reviews, 2017, 92(2): 698-715.

(5] ARLLE, Eog, SRIRf, S5 BEE ORI A RTIE IR SRR AR SRS S I REIE TS RETTIE ). AR ZREE, 2011, 19(3):
275-283.

6] HITH, BislE, B5W, 5. PN S NS 1S R 2R E RS R sE T [J]. AR, 2019, 38(6): 1611-1619.

(7] EVER, OO, KN, S SRR S LU S Y RS DI REZ R R R GER T ZARERIS (0], AR, 2020,



392 B R (HARRIED) (FR3Es0) 20224F

29(5): 889-900.

[8] MISHLER B, KNERR N, GONZALEZ-OROZCO C, et al. Phylogenetic measures of biodiversity and neo- and paleo-endemism
in Australian Acacia[J]. Nature Communications, 2014, 5: 4473.

9] PU Z, DAYA P, TAN J, et al. Phylogenetic diversity stabilizes community biomass[J]. Journal of Plant Ecology, 2014, 7(2):
176-187.

(10] WE3CZE, AR, R SR TP DKW R A R L AR AR Rl A S R G R B A AR (D). AR AR, 2018,
38(24): 8708-8716.

(11] fEI818, ZEWeTE, TIN5, . K AL TR SSHOR RIEES My BE VS R G0 R B AT RE MRG58 1), 4738244, 2017, 37(22): 7503-
7513.

(12] ZEffsh, TR, T, 55 LT ARRIBRL AT 1 2 L v R O v 2R 50 A B 450 B HAEEHIL (7). TR ARk R4, 2018,
52(1): 50-58.

(13] EBERs. T RIXERN S RGN SRUETE I I]. HPULZLRTSE, 2001, 4: 345-351.

[14] 5K%k, EEHE. Vb XA S K FIERI). Bramar s iy, 2003, 4: 10-13.

[15] ZHANG X, JIN X, BAI X, et al. Impacts of water resource planning on regional water consumption pattern: a case study in
Dunhuang Oasis, Chinal[J]. Journal of Arid Land, 2019, 11(5): 713-728.

6] Tz, ks, skl 5. FEEs g B TH KR RED]. PEKZE(TA), 2018, 18(2): 123-126+162.

[17] WAN Y, SHI Q D, DAI Y, et al. Water use characteristics of Populus euphratica Oliv. and Tamariz chinensis Lour. at different
growth stages in a desert oasis[J]. Forests, 2022, 13(2): 236.

[18] SHI H B, SHI Q D, ZHOU X, et al. Effect of the competition mechanism of between co-dominant species on the ecological
characteristics of Populus euphratica under a water gradient in a desert oasis[J]. Global Ecology and Conservation, 2021, 27:
e01611.

(19] 3K3Car, /N, Jeimde-RErAR, 55, YD bk PURE AR IS IR SR D R v RS AR 20T (3. BSR4 (FLARBR ), 2019,
36(3): 276-286.

[20] Bbfh, R7R40T. Shannon-Wienerd§ 4R I HCHE[T). P BB SI AR, 1999, 7(2): 120-124.

[21] PR, S, I, 4. Simpsontg EUHIShannon-Wiener P8 S8 THEE A 4347 B “FRBERLRL 7 [3]. FOlb AL, 2011, 28(4): 527-531.

(22] SRIEAA, FMEERN, TRERE, S5, BT d R il e S e AR R 2 R S R AR E D). K AR A, 2020, 40(2): 9-15+23.

[23] ZANNE A, TANK D, CORNWELL W, et al. Three keys to the radiation of angiosperms into freezing environments[J]. Nature,
2014, 506: 89-92.

[24] JIN Y, QIAN H. V.PhyloMaker: an R package that can generate very large phylogenies for vascular plants[J]. Ecography, 2019,
42(8): 1353-1359.

(25] ALE, frps, VL, % s IR SRR S REUR T ZREVEIE SO BE XA AS R S KB R 0], ZEZSSEAR, 2021, 41(3):
1148-1157.

[26] LAIJ, ZOU Y, ZHANG J, et al. Generalizing hierarchical and variation partitioning in multiple regression and canonical analyses
using the rdacca.hp R package[J]. Methods in Ecology and Evolution, 2022, 13(4): 782-788.

[27] BKIH, BRI, VRETUE, 55, B BRI YA RIS A0 T AE RIS AR A wIER 0], TR IXAH5E, 2016, 33(6): 1242-1248.

(28] SCTEHACBTATRL, AMHAS, TRifpi, 5. QRFEIIAE PO ALRIE (D). B s A i (H AR, 2019, 36(2): 182-191.

[29] i, Sk, BOHTR, 4. TTUKIE S TP e A ORI AKE B R B[] JK HARFE R, 2016, 36(5): 1-6.

(30 BRAER, KK, D30T BN S MBS VIR ZREE LRI R ). AR, 2014, 26(2): 112-117.

[31] WILLIAM A D, ROBERT A G. Plant paleoecology in deep time[J]. Annals of the Missouri Botanical Garden, 2008, 95(1): 144-198.

[32] MAYFIELD M M, LEVINE J M. Opposing effects of competitive exclusion on the phylogenetic structure of communities[J].
Ecology Letters, 2010, 13(9): 1085-1093.

[33] LIS P, CADOTTE M W, MEINERS S J, et al. Species colonisation, not competitive exclusion, drives community overdispersion
over long-term succession[J]. Ecology Letters, 2015, 18(9): 964-973.

(34] JHMZR, SRR T . HEE A H R PEEIE (7). MW A= 541, 2006, 30(5): 868-877.

RIEHRIE: KAM



