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Abstract ; Integrating functional and phylogenetic diversity provides valuable insights into ecological selection strategies,
spatial distribution patterns, and mechanisms of diversity maintenance in plant communities. Additionally, investigating the
mechanisms underlying plant community assembly in mountainous regions support the conservation of plant resources and the
ecological environments. While most previous studies focused on combining species diversity and phylogenetic diversity to
reveal community assembly mechanisms, fewer have considered both functional and phylogenetic diversity simultaneously. In
this study, the plant communities at varying altitudes in the Beishan mountains of Kuqa were investigated. Patterns of
phylogenetic and functional diversity across altitudinal gradients were analyzed by integrating functional trait data and
phylogenetic information. Environmental factors influencing these diversity patterns were identified to reveal the mechanisms
driving plant community diversity and its maintenance in the study area. The results showed: (1) The functional richness
index (FRic) and functional evenness index (FEve) exhibit a “single-peak” pattern with increasing altitude, peaking at
2300 m above sea level; The Functional Dispersion Index (FDis) followed a “unimodal” trend, initially decreasing and
then increasing with altitude, with the highest value observed at 3100 m above sea level ; The Rao’Quadratic Entropy Index
(Rao’Q) showed a monotonic decrease with increasing altitude. The phylogenetic diversity index ( PD) exhibited a “single-
peak” pattern, initially increasing and then decreasing with altitude. The phylogenetic structure index shifted from
overdispersion to aggregation. Overall, competitive exclusion was the primary mechanism driving the assembly of low-altitude
communities, whereas habitat filtering was the dominant factor influencing the construction of high-altitude communities.
(2) The phylogenetic signal K values of species functional trait indicators in the plant communities of the study area showed
that, except for plant height, the K values for all other traits were less than 1. This indicated that environmental
heterogeneity has a stronger influence on the functional traits of plant communities than evolutionary history. (3)
Redundancy analysis showed that altitude is the primary factor influencing the distribution of plant communities in the
Beishan mountains of Kuqa, followed by mean annual temperature, soil available potassium, soil ammonium nitrogen, and
soil water content. Stepwise regression analysis further revealed that mean annual temperature significantly influenced the
phylogenetic diversity index (PD) and the net relatedness index ( NRI). The net taxonomic index ( NTI) was primarily
affected by altitude and nitrate nitrogen. Functional diversity indices were influenced by altitude, soil nitrogen and

phosphorus, as well as soil water content.

Key Words: Kuga Beishan; functional diversity; phylogenetic diversity; environmental factors; altitude
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THY BRI AR FE R BIRRIIRGKR T 2 HERE 0 HEAL I A BE S Wi 75 b Z REMEAR Jm, TR]
SIIREZHEMERDIAOC ™ Zhang 5@ i REK B FE T IESIWHHRME T RER T LHEMRGR B4,
$87R T A& LA LAR IR AL Laity 55008 I A b X 1) 2 REME SR BOHEA T U, R IR e %
B LR A Z R AR T A A R SR, S I R R E Z R RE 2 R Uy
WESEREAD AT AE—E (RBRYE | BLZ5 & RGEK T ZREER I REZ AR MR 2 R RE A AL
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RN BR S m O X R R R T AT R M JE T RSN, 1R /NRUE 1S m A B S
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1.1 AR5 XA

PEZEACILAL T 58 88 4 57K B30 X R PE a0, K W m B b B, B KR b b 2 M A 40°46'—42°35'N |
82°35'—84°17'E , MEHR L 922—4550 m,4000 m L (i LG LAEFIE >4 R ol BT X R b e T 1 3L 5 7
K CEMEARTERIX P EA I XA T, BRI AR D , 1 X ZAEF [K Rl 243 mm, B3R BT ROk %
SR Ja W A KRR T SR s AAF BRI R BRI 25 K, JE AR I A B L A, A P AR
AR, R4 BB R LK 193 km, A PGRERS 164 km, HA L F PR IE F TS5 FE4 Il 1%
FUA I h A B AT A HR 2 DL FE R L ) AR AT o 2 BRI ERTUR
( Kalidium foliatum) 3563 ( Peganum harmala) E#SHE ( Geranium wilfordii ) \#5%% )L ( Caragana sinica) 55 ( 3
1),
1.2 M E

F 2023 4 7—8 X2 1L XA TP AR S b JE A, ZE ¥R 1500 m—3100 m P LA 400 m S [H]Fg i & 5 4>
TR FE | BRI RRAE R 3 [n] M LA R AR AL ) b s 3 SRS AE L (20 mx 20 m) , i sk B
AFEHL R 245 B R BIESRAE T TR AR AP 2E B IaAs v RO i 5 76 B SRR T A 2k e 3 41
k&R 5 mxS m WIFEARKRETT  FEREEARKE T R BEMEAEIR AT SR B 5 A 1 mx ] m W ROASKE 7 XA R T
W) 2 FR B = el M 56 B R AT R A FE Sk, HHRE 15 DN TROREETT 45 A HEREE T Fil 225 A4
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F1 EFERLARBEREWEEAEMAN
Table 1 Dominant species composition of plant communities at different altitudes in Beishan Mountain of Kuqa

%1 Yo 4= B P AR ER) EEACHF (FEH)

Altitude/m Specie richness( mean+SE) Major dominant species( Important value )

UK Kalidium foliatum (1.934) | E5 & 4¢ Reaumuria songarica ( 1.881) (K345 Populus

1500 18.17+6.88¢ g )
* ¢ pruinosa( 1.802) R4 Hippophae rhamnoides( 1.696) RN L Caragana spinosa(1.542)
IRV Pe . il -5 78 L ¢ ant / ) X Sty
1900 58.04+12.78bc %T}tu_ Peganum harzz‘alaﬁl 704) ‘IJ T‘imX'%JL Caragana acanthophylla (1.693) %12 Stipa
capillata(1.615) BRAEPLTZ Oxytropis globiflora(1.589)
ZHBYE Gerani )i ji RS O ensis (1. ¥ 5% B Neotrini
2300 297 83+75.474 L Geranium wllﬁ)r(ilkl( 1.675) \%ﬁ*L pil Phl'or.noldcs pratensis (1.661) |32 % % Neotrinia
splendens(1.655) . KB Leontopodium leontopodioides( 1.292)
2700 202.67+35.62ab %%XQ-’)L Caragana Sl”w(i( 1/ 77'2) UK A'gropyron cristatum ( 1.575) REGLZE K 3% Argentina
anserina( 1.544) ‘FI& =42 Picea schrenkiana(1.476)
3100 118.17+49 01b B RS TR Phlomoides pratensis ( 1.845) | B L Caragana sinica (1.776) . K111 BB Carex

tianschanica(1.572) AL 3k Aconitum nemorum( 1.339)

NEING FRAR R B3 22 57+ (P<0.05)

13 W55k
131 FERCREE

XTRETT N AR RE A TR AR B DA B 5—10 BRA K B R B R AP MRE I bn R bR , MARfE
PR SRAR SER I AT DD RE AR FE AR B A2 5 7 TR S A b Y XTSRRI R AT R A, AR P
At 4 ANTTERAE TR TOHR U I BRI R 4% 20 o, K BT SRAE I AR EERR PN, ] S 56 % HEA T
FC NP K SEAME FTEARZRERPIFES 12 0, FEA)ZREMPIFES 114 ), FAZ REPIFE S
1065 153 , HoRARFPIRE S 1191 13,

TEREANIFIE DI, SRIBOS I HURE 125, 22 B R IR T 2% B T 51 1 1) o IXCSlR) ] A il R R 0—
30 em MYFR)Z TIE 200 g, X RALF Y HAAE S HEATARICIF AT M 200 =, KRR R A K FRTEEER
ZAT ARKA YRR 5 ik 80 H i, 4B U J5 R AT I 2L LIS AR AE .
1.3.2  HaYserERa &

ARWFFEREH 9 A H 09 AE ) D B8 1 R AR bR AT 0 €, B4 AW S B (Height, H) | PH& R & &
( Chlorophyll content, CHL) | Fb T FL ( Specific leaf area,SLA) I % & & ( Leaf phosphorus content, LPC) (I
- #5 i (Leaf kalium content, LKC) ' i % & & ( Leaf nitrogen content, LNC) "' F-fif & #& ( Leaf organic carbon
content, LCC) W " J&JE ( Leaf thickness, LT) 114 5i % 1 ( Leaf dry matter content, LDMC) , %% % &
(SPAD) R i #5228 Z M 2 {3 (SPAD- 502 meter, Minolta Camera, Osaka, Japan ) 7E - F i ik Ab 37E 470
SE 3 R CI-203 FA52CBOG - T ARSI R I 1T AR 5 PR (L) 28 A AR5 R ORS 22 0.001 mm) 7E I F A 1]
A A AT I 5 el H FE - JF ORSEE S 0.0001 o) FRERCAT - fisf i, 80°C 1 ML T~ 2 fH i, BRI Jy 185 i
TS (LDMC) = (MR T/ R B ) x100% ; e 1AL (SLA ) = MR A/ 8E, CRERE A 7118
J5 B LRy L 80 H G, I rh ) N SR R R ~ B T A I A T , it b ) € R T R TR B 4
H~AMIMRGEIE PSR IR ~ SR I (e, i i K & R SRR 1R ~ MGk
M
1.3.3  HHERLIN TR PRI E

I FFE bR 45 . 38 S % (Soil ammonium nitrogen content, AN) | + 3 4% ( Soil total nitrogen
content, TN) | 13 3% % ( Soil-available phosphorus content, AP) | 134> ( Soil total phosphorus content, TP) |
3R (Soil-available potassium content, AK) | 3£ 8 (Soil total potassium content, TK) | +IEAH S ( Soil
nitrate nitrogen content, NN) . 3 pH , +3 % /K& (Soil water content, SWC) , + 3 23R (Total soil salt, TS) DL &
+HEA HLIT (Soil organic carbon,SOM) . 2 R HIEARALAIHT) Xt 485k A B 1) - SR S EA 700 5 40 B0
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F KCI AR -HE By i L @ E0E AN T HC10,-H, SO, ARIA TN RE TN ; SR HI NaOH 2 $2- 5 BE4T LE (k52 AP
R FHBRES -FHER BT L G E TP 5 R JHECREEINE AK R JCHEIG R IE TK 5 SR XU A 2241055000k
JEZDE NN SR FHE 200 SWC; R 0 TS 6 F pH 100 a2 138 pH ; SR FH 35 4% 198 41 Rg 440 T
€ SOM,
1.3.4 SREAEHIZRI

A REHUAR P K (MAP ) AR 35385 B2 (MAT ) K M4 BRI 22005 5 WorldClim (it :// www.
worldclim.org) AR (K EEN 1 km) (31
1.3.5 RGLFMRIME

XA 2 ) T A P FhdE AT G T2 #  fif F TPL( The Plant List) ™34 ( https : //www. plantplus. en/pne ) X§ 4
Fh A AT IRTEAIAZ X, i R 155 P A9 V. PHyloMaker2” pRECELFG EEFEALA ) 3l 32« ggtree” PRI 2
GRBWHITRAME, AT APG WK RGN EALIL 74 MM ETE RELEW . REK
B LR SRR 23 SO, 1 R e BT, SRR 2R B TTIRI YOG &R, 2B R AB R 7 52
AL EER
1.3.6 FHERGK B ZHIEMIIBEZ FEE

KH ARG A B ZHAEFEE( Phylogenetic diversity, PD) Kimfb RGt kK B ZHEM: . %58 BUR R BEE Y A E
REGERBW EHALs BB RS R SRS OE R IEEU( Net relatedness index, NRI) #1355 /1 i1 []
LK ZAGEL( Nearest taxon index, NTI) RHBIRETR R L T4 . il R RGOCRIEEB(NRL) 2R
T YRR Z 8] )7 35 R B ES (MPD) | sl R AR ZO0C RAEECNTD) &R RE MM SR 5 HoR %K
F AT (PR R A P-4 BE RS (MNTD ) B, NRI U E T4 Fp 2 8] (9 AR ALLEE , NTL W0 2 F AR BL A I g 51
BRI RGO B 2R BN R 58 K B 458 8Ol T R 155 0 picante” P (#1735 . 75 NRI>
0, H NTI>0 RUZAEIT NBEE RO R B4R A RS I8 T AR B th SR 4 O0C 2 BRI PR3
AR IR A # NRI<O, H. NTI<O, R REEL B 458 T 2000, BEVE DA R 500 R B0, Wy i)
) o S AR AR P E B VE A L B 2R 5 4 NRI=0,NTI=0, £ IIZFE R FE VR R R B 450
JEBERLY A B I SR 4O R RS BB 3

TEYIRE T% D RE 22 P PR R BUR Y 4 Fh Zh 68 22 PE 95 5, 6245 T B8 £ & J¥ ( Functional richness index,
FRic) DIHEE B ( Functional divergence index, FDis) \DIAE$ 5] ( Functional evenness index, FEve) 1 Rao —.
WIH R ( Rao' Q quadratic entropy index, Rao* Q) ' FRic F/8FEV% i BUAEW R A 5 4 14 2 BE 2 1] 1) %%
T FDis WO E] D AR Y B HORR 8 B0kR  2e BH AR A A AR R TR, T B X SR S A
SRR AR, PR A AR T4, IR SE G i B0 s FRve S35 A WIAEBE T4 BT o5 15 A0 Th BB 2 [R) A /N, R T
YIRh DI REPEAR 3 A0 (R X5 SI AR BE | FH R AR X AR 2567 25 1] 1) R FH AR BB | 19 5 g A0 30 ) A 2 07 25 T Ve A 5t
SR BEVE A = AR E MR ARG, AR MLt S 3mSR 0T R A RIE R 2 Dol
1.3.7 DRI RS F S

DIReMR I 2R 58 & B ORSFHER FH Brownian motion HEAUARALY) K AHA S VLEA TR0, FIFH R 4.1.2
[ “ ape” Fl“ picante” T2 ¥ G X058 X AP BEVE D REMR I RFE K B (55 K AHEA TR, 7E 2617 999 WK FfifL &
W, ST AR A S PR E R TR, MR IZ IR RE L B R 5 B3 (P<0.05) ", #K=
1, FRIIBEMEIR S R L B A BA LR WIFBENLIEAL , 755 A iz 2 i B HLE AL B s 45 K< 1, sl
FIINREPERIN R G K B 5 SRR 55 RIS e MR [ AL o K> 1, R BIRh I D REHR
TESEAE A b R L REAUSERY SBR R G L TR 7, WA I RE IR B PRSF
1.4 Hfnib s

JIT A BHETE Excel 2016 TS HEIE , DIREZHEAEREN R G K B ZHEHEEUH R 4.1.2 H1“FD” |
“picante” R FP AL 5 0 7 SE RO eI, g 1 H 0 23 D8 IR TR (1500—1900 m) | HH AR (2300 m) | & TR 4K
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(2700—3100 m) ,iz HHHZE J5 25081 (ANOVA ) K S e AN RV 4006 B L e ZHEMIR B R R L B 2
FRBUEAHA BEES T vegan” B2 7 B 5T I F 47 TR AT (RDA) |, B S5 A 7 5 DI RE 2 A1
8BS R LB 2RI B MR L &R 18 A8 AT it — 20 W S T RE 2 REE S B R ek & 2R
BREA WE MRS T, A G BRI S H I 7E R 4.1.2 Thsg s,

R2 REXESEEEHENDRSEEREEGTEAR

Table 2 Formula for calculating the index of phylogenetic structure and functional diversity

EfiR HHEAK SR XL
Index Calculation formula Parameter meaning

At MPD 3R P 2335 2 B 25 LI {EL, MPD,,,,

i ZCR G R RIER MPD,~-MPD 4, e ) " "
T NRI== gt SR RURBEHL 099 UGB B L Ty
= mds RIR,SD AhRifE%E

3. MNTD 27 Fi 300 AH 4B 135 5 BE 25~ B0l
PR 4 - 22 FE g MNTD,-MPNT !
{%HXJE*EFWJ;J‘E»%i/%*Eﬁ NTI=-1x s mds {E , MNTD"“]H %%g$ﬁﬂ%m 999 75’\ E‘%ﬁ%)ﬁﬁ
Net neareat taxa index ( NTI) SD(MPD,.,) N NI

U AP, SD JhRiER
UIRe =5 BEAE AL FRi _SF, X SF,, RARBEE e NPEAR o B 5 3509 A 2500
Functional richness index ( FRic) a R 28], RAHEAR ¢ BZaXTHE .,

Y min(PEW- x ) b . _ .
UIRe¥ 5y BEHR AL Flve = fUs-1) s-1 K. S FRYREE L, PFW R Fh i nyim
Functional evenness index ( FEve) ve = 1 - 1 e Es)icy
S-1
St H SIS St o TR 9T o R R | F AL
Functional divergence index (FDis) "= 2‘ “ o Y SR
j=1

Rao YK pREK
Rao’ Q quadratic entropy index (Rao’Q) =

R FoR Y R B9 DI REMEIR 22 57
BE, P, PR YITR o R j RIARXS 2

2 ZHREHS

2.1 AR BAE YIRS PR K

AW 7T I A B FE A LAY 74 B S8 T 22 Bl 54 8, HP SRR ARRIY) 2 Bl 2 8 2 B BEARHIY) 7
BH11 8 15 Fh, A Y) 17 Bl 42 J8 57 Fp , L1235 %} Asteraceae ARASE} Gramineae F1 5 R} Leguminosae Sk E
(E1),

2.2 ANFGHRBEYFIIBEZ MR G L T 2N

L2 W BEE YRR DI 2R BT AR T = & B AR, FRic 5 FEve B LB, —H ¥BEE
PN 5L ST S BRAR )« B AR A 3 KPR TR 2300 m (M 7 ik BIEAE ; FRic F8E07E 34 1900 m 2300
m 2700 m 5 1500 m 3100 m Z [ 771 B3 2 5 (P<0.05) ; FEve $8807E#E4R 2300 m 574K 1500 m 1900 m .
2700 m 3100 m [H] 2% 5 12 3 (P<0.05) ; FDis BRI 55 52 e B AR s i A2 A ka3, 78 3100 m ZbiA B K,
2300 m AbiEE /N, FEER 3100 m 5 AR MGIR B /A 7E 0 2% 22 5 (P<0.05) ; Rao - Q Ui pR 5 b Vi 44 7t
IR N AR AR 1500 m b5 AR AR R I A 7E B 3 25 7 (P<0.05)

VIR BRI Z | RERH ZREEREE PD (AR (81 3) . Bl 3 AT %0, PD $8 83 TH e 2 e T 5
FAAR Y PRI AR fh A 35 FETREHR 2300 m AR AR5, 4K 2300 m 4b 5 1500 m 1900 m 13100 m [AI /7 7F B # 2
5 (P<0.05) , NRI 1 NTI b i 45 T o5 100 220 87 7, BIZEAR I B b DX 3R 80 Ay 15, T v v A e IX 96 B0k SR 4
45K, NRI ZEHFHK 2700 m 3100 m 5 1500 m 1900 m 1 2300 m [A] ¥ FE7E B 35 25 5 (P<0.05) ; NTI 7E¥Fk
2700 m 3100 m 5 1500 m.1900 m 2300 m [A£E7E B3 2% 5 (P<0.05) .
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Fig.1 Phylogenetic tree of plant communities in the Beishan mountains of Kuqa
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Fig.2 hanges in community functional traits diversity index at different altitudes in the Beishan Mountains of Kugqa

ANTR)/INE AR R ) 1) S 25 22 57 (P<0.05)

13 AK ,pH NN 1 MAT 5 Rao’Q #8%% .35 IEAH G (P<0.05) ; -3 AN ELE TN ,SWC TS Pl f& SOM 5
NRI NTI ¥ 5 2 F A5 (P<0.05) ; 13 TP AP MAT 5 PD FRic FEve & i Z IFAH XK (P<0.05) ; 13 AN
5 FDis £ B IEA K (P<0.05)

R3 EFELLEVHRERNEZLEES

Table 3 The Phylogenetic signal of plant functional traits in the Beishan mountains of Kuqa

lijiittrii\l trait K P ;jljlzl(ﬁlrl%;lud\l traits Kk F
Y= E H 8.531 0.001 R A i LNC 0.076 0.063
M4k & i CHL 0.151 0.001 R B A i LPC 0.054 0.163
R RE LT 0.134 0.016 R B LKC 0.106 0.008
He MR SLA 0.289 0.193 R B B i LCC 0.055 0.150
4 5 7 & LDMC 0.054 0.131

H. WY Plant hight (m) ; CHL. M4 Z 53 Chlorophyll content (SPAD) ; LT. I JELJEF Leaf thickness (mm) ; SLA; oM HFR Specific leaf
area (cmz/g) ; LDMC: MF+# i & Leaf dry matter content (g/kg); LNC: M- A& S i Leaf nitrogen content ( g/kg); LPC. - 27 B Leaf
phosphorus content (g/kg) ; LKC: M F#1#5 # Leaf kalium content (g/kg) ; LCC:M F k7% & Leaf organic carbon content (g/kg)

H12% 4 T, SHEAY D RE ZFEME R R G0 & 5 ZREPEFS B0 i fi K = SR TR i3k, R oA - e sl
>IN SRR > 1 pH> B IS KE > T A P> T 18 e8> + S A > Il alw > + 1 0
R SAESE K> TS TR,

WRAEFEE YR D BE MR ZRE VR BRI R G0 R B ZREME AR B B IR T 1 32 40 Bl A 25 R W g4k AT
T IR SR X PD S BUEAE A5 M0 (R = 0.689 , AIC = 294 ) 3 NRI X 52 3|4 - B3 3 19 5. 35 5% i (R =
0.821,AIC=-44.72) ; NTI ZZ I F1 -+ HEA 25 200 B &5 (R* =0.853,AIC=-43.19) ; FRic &% T4 A%
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AT 53 Fe7R AR DX 18]

BN 35 K B B 25 B 52 (R? = 0.312, AIC = 13.53) 3 FEve A2 4F 15T 1 338 500 W9 3 i b 1 35 5 i (R =
0.529,A1C=-155.85) ; FDis 32 $I] -+ e 5 25 ZUF AL (1 72 3R Bk 2 (R = 0.6139, AIC =-53.07) ;Rao’Q —
U BREZ TR | 3 S AU B 52 (R = 0.738 ,AIC=-24.66)

F4 EFERLIEFEEFHEZERE

Table 4 Significance tests on soil environmental factors in the Beishan mountains of Kuqa

Ees78y ALISER R P Fi— T 5 A4
Soil environmental impact factor RDA 1 RDA 2
Alt 0.3764 0.001 0.9164 0.3329
NN 0.2677 0.025 -0.6748 0.1966
MAT 0.2573 0.002 -0.8887 -0.3667
pH 0.2373 0.005 -0.7489 -0.1706
SWC 0.1407 0.039 0.6616 0.0342
SOM 0.1317 0.041 0.7530 0.0747
AK 0.1314 0.001 -0.8665 -0.0129
TK 0.1241 0.082 -0.1015 -0.0013
AN 0.1163 0.066 0.7431 0.3600
AP 0.1054 0.142 0.6393 -0.3074
TS 0.0799 0.119 0.7253 0.1173
MAP 0.0583 0.713 0.4373 —-0.2820
TP 0.0119 0.401 0.5950 —-0.3499
TN 0.0053 0.436 0.5818 -0.0105
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% Soil-available phosphorus content (mg/kg); TP +3# 4 Soil total phosphorus content ( g/kg); SWC: +HEF K& Soil water
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IR R R A0 3 S, 2D S R RS O G AR RN A3 A AT SR AN T Y AR A W T i 2 A
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PEULAR  FEARBETE T, PD FIIRNF o BEAR AL Bl A 3 L& S 3 IEAOC G R (R 1,18 3), 78
TR AR DX, M) AN FAE AR | 56k XU A P S 25 7 B P A 2R T 24, R B B Rl RISR 2 G R 1
BOI RIS Y RS RR I R AL RS R G0 B A A TE AR 2 R R IR T 2R ¢
KB GBI EE | AL, NRL AT NTL RN — B, 138 BB V& 4 52 3 A= B 1k IR ST S HE 5 25 6 3
M, AV P 3 b DX 5 eV PGS RRE VR A 2 ) S MAESAC T i Y DX R B T R B 4l B2
G T O T S A HE R A AR, A X AT A Tt DX R E A 2B A, B Ak sh 7 S R A A
DAL s B IR TY (R R GE R B A W R A LRSI OR ST, T2 20 PO W) 32 210 25 O PR i iof A B D 2
BEPEREAEIE I R SR AP RN A7 T S BOR G R B A R

£S5 EFELEDSHEERERS TEREEFHESEEAS T

Table 5 Stepwise regression analysis of diversity indices and soil environmental factors in the Beishan mountains of Kuqa

TiH RN R . 5 PRt P
Ttem Impact factor AlC R SE !
RYK B ZHEEAREL Al 294 0.689 0.261 3.823 0.001
Phylogenetic diversity (PD) MAT ** 39.251 3.484 0.002
AN ¥ 0.832 -3.817 0.001
TN ** 22.769 3.037 0.006
AK 0.271 -3.767 0.002
TK ** 13.021 2.906 0.008
Al s L B
ﬁﬁiﬁg diﬁ iiﬁf&( NRI) MAT *** -44.72 0.812 0.037 -4.173 0.001
e S EIRS . S is5 1 Alp** -43.19 0.853 0.001 9.934 0.001
Net neareat taxa index (NTI) NN ** 0.005 -2.997 0.005
e TR TP ** 13.53 0.312 0.081 3.655 0.001
Functional richness index ( FRic) AK* 0.002 -2.464 0.021
SWC** 0.048 3.105 0.005
UIReH 5] BEAREL MAT ** -155.85 0.529 0.007 -3.007 0.006
Functional evenness index ( FEve) AN* 0.001 -2.316 0.031
TN * 0.014 2.460 0.022
AP ** 0.001 4.733 0.001
TK * 0.005 -2.796 0.011
swe* 0.002 2.274 0.033
LfE B R HE R AN *** -53.07 0.614 0.001 6.917 0.001
Functional divergence index ( FDis) AP *** 0.001 -5.103 0.001
Rao Z K J R AR Alt ™ -24.66 0.738 0.001 -6.479 0.001
Rao’() quadratic entropy index (Rao’Q) AN ** 0.003 3.389 0.002

Alt; #K Altitude; MAT; 4EF-373E ) Mean annual temperature (°C) ; AN; 3£ 2550 Soil ammonium nitrogen content (mg/kg) ; TN 34
2 Soil total nitrogen content (g/kg) ; AK: THEHZLH Soil—available potassium content (mg/kg) ; TK: F3E447 Soil total potassium content ( g/kg) ;
NN +3EMAS Soil nitrate nitrogen content (mg/kg) ; TP: 342 Soil total phosphorus content (g/kg); SWC: + 37 /K Soil water content
(%) ; AP T3 HE Soil-available phosphorus content (mg/kg) ; AIC M7 ith i B E N, R b ks ZR 5, FR98 A8 B ORI Mol 42 25 + < P<O.
05; ** ;P<0.01; **=* ,P<0.001

32 UitERM ARG REHES

RERBESHHATHRMEYIIREERTE RS K E LRSI, BERESE = P Fp kAL 55 md b
REE BT IR SV A L A AR S AR AR R (R & B B BB MR E R B 55 (K>1,P<0.01)
FESEAE T R o R AR R G R B S AR R TR R G R B R BE R B L — Bk FTREUE T
M A G AR P T B ASIE E R BE A, B v AR W i % - R D R S AR AR Y il A T
HRBEARNERELEEY , REKR B ARTFERES , R LA LAY D) REdR 2 22 3058 57 Tt i 5
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