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Abstract: The Taihang Mountain represented an important mountain range in eastern China and one of the country’s 35
priority biodiversity conservation areas. This study analyzed spatial patterns of forest community diversity across the Taihang
Mountain using 309 forest plots and nine indices encompassing species, phylogenetic and functional diversity. The results
showed that the altitude patterns of forest communities in Taihang Mountain showed significant diversity. Species richness
index (R), phylogenetic diversity (PD), and functional richness ( FRic) increased significantly with elevation, whereas
latitudinal trends remained indistinct. Further correlation analysis revealed highly significant positive relationships among the
three multidimensional indices (R, PD, and FRic) , indicating that communities exhibited both phylogenetic conservatism
and enhanced resource utilization through functional trait diversification. The key factors influencing the three-dimensional
diversity of the community were primarily altitude ( ALT) and mean annual temperature ( BIO1), with slope position

(SLOP) and precipitation of the wettest month ( BIO13) emerging as additional significant drivers. This study provided
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theoretical insights into the assembly mechanisms governing composition-structure-function relationships in Taihang

Mountain forest communities, while offering a scientific basis for optimizing and regulating community configurations.

Key Words: forest communities; phylogenetic diversity; functional diversity; geographical distribution pattern;

Taihang Mountain
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Fig.2 Altitudinal spatial patterns of forest communities in Taihang Mountain
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Fig.3 Latitude spatial patterns of forest communities in Taihang Mountain
3 itig

3.1 A[FGESE AR 2 [AIA% )R

W) 20 R 2 IR Jr s A W EA Dy S0 55 3R 85 D S IR RV R T 45 2R |l DAL S e b 0038 1 BRI T
MR E AR o Horp, LA ) 2R A TR BAOA Jm B O BB — B ORI e AR 3B S W ST I i, X TR AT
AR , CABFIEIESS T REE R T i R S S 00 L T3 7 AR se i — RS R 2
FEVE S Y Fh Z REPE RIS SR — 20, B PD 5 MPD YRR - 22l LA 5 X 5 2= ATE LTS ¢
A7 LI ZRMRRE T AR R I I R 2 A — B0, AR X T DI RE 2 RF PR A WG R R W 7 — o 22 5, Hoop
FDiv BEER (A8 Al R34 55 1 3 AAE I X LU A 5 45 58— 80, 1H FRic il FEve OS5 SREIFAE 22 57

FIERIAMTE £ SORAT 45 B2 BZ AT 3k 6°, PRt DX 33l A% S8 1 3t 2 AR HE 0I5 2% IR T 404
Jy AP FEAE SR i PRI T AR BT IE R BORAT IR 7 2R 2 BB W I 26 B 2SI R
TS WFTEAS T ZREPE RIS R 2T R AR T8 B3 RS AR SR, D SR IE TR A . YL
SRR ST RUBEAT 5 TR SORAT LA BE S A AR K B SR AFAR AT R BB 7R 26 BE BB R b i U A 1
XU Z2 R R 2R AR R B RSN, SR, DI RE AR PR ZE R Hh i) FDiv 45 BB 43 B3 R L 14 ¥ i
RGAEACREH: . DIBESHEIE AR A= WrievE b A4 Ffod i D REVEAR (LR HRAE B KR/ B A ) fE R v
RTINS R AR IR AR RS S AE S RO R R R M R RAT AR AR
TRV Y DI RE 22 REMEA BT A 203 B 25 (BT SRy, A S DR ] R DR AT L AL SV Aty g f) Rt i 2 791X
3 A X FR R R 2 2 e L AR AR iAo 2 e SRR IR R B T 2R 43 AL LLE B
AN TR BRI RAAIE | AT 48 e X 9 A R T O R E

http ; //www.ecologica.cn



24 SRBEH A5 RATINARMREE S YRl 1 2R R BE 2R 09 23 [ A% SRy 20 A 979

R D J PD MPD NRI FRic FEve FDiv

1.0
R . 0.435 0.24 0.947 0.255 | -0.037 0.579 | -0.227 | -0.189

0.8
D *k 0.95 0.447 0.029 | -0.108 = 0.147 0.044 | -0.526

0.6
J *% “ 0.251 -0.02 = -0.064 @ 0.017 0.201 | -0.498 04

PD -0.183 | 0.519 | -0.252 | -0.199 L 0.2

MPD * ‘ -0.708 = -0.186 = -0.022 | 0.045 o0 ﬁk
K
oz
=

NRI ok . ‘ -0.001 | 0.045 | 0.052 r 02
- 0.4
FRic ‘ ok . * . -0.154 | -0.028

-0.6
FEve Fok EE3 3 * -0.069

-0.8
FDiv .

-1.0

E 4 FRLESHERESZEBEXE

Fig.4 The correlation among different diversity indices

#* P<0.05, ** P<0.01

3.2 A[FGESE SRR R B B AR

i AT AN R R R RS | R TS IR AR PER) 3 MR Y 518 R ZREELEE Y PD 488U )
BEEALKR, RUIKATIAEYREE AR 2 T IR i e ad 72, 38 5 AR 28 0 0 A S LA 7
Dy s At s p HA A S R PGS R IR, AHSCHTFE R T, ISR OEE X A AR 2 AR, BN A 1 I
AR RE A 1 A P R SCA R PRI AT ) T OR 55 oA A AR 2SRRI, W REAS M TR v 1% 28 2 MR E A B VS AR 5
FR AL

[l BEE PR Z AR Y R P850 S ThREZ FEME Y FRic HRECE M 3 EAHSC , e BIRAT ILARMER T i
it Z IBIAF AN BEELAME . Uff =R 5 BE AR E 1 Wi aod 1 1 2 RE PR 22 A A A i vo W00 ol 35 07 PR35 71 3 4 B UL
(RES), BUEREEDIRE S FEMEREZ AR T 3R ZREERY T 38805 T REZ RN FEve T8 EUR R 5 1E
FHOG , 1 3 W b A A BB ) 22 487 5 A A 1) T 2R 00 o ) % R A T 3 T 5 2 R A MR 3 S RE R IR ) 3%
WA, AP KB R M PD X 2 MEEUS S FEve F85UE W8 FUHE X T REE th T2 85 A TS
FOPFPFE T RS YR TR B AME R S48 . FRic 8405 PD F84UE B3 EAI G, 5 MPD 4542
F RO, ST ] 19 2 % 5C 28 80 W) S RE PR AR AE B 2R | (L T 00 B LB = 0 SR ELAM A . A BE T
LRSS bR R R A S R G IR AT — R LB AE S R MRS . AP
TV DIREZ AR IR 0ot 6] D RETEAR 0 S PR AIUE A 3, 3k 2> (A A B B 2 i D RE I 2% v X0 ) 9 DA
FHHLERESSR BT TR ST, BRI R R e 37 7 DR T ARARREIE I I RE R T4 i 22,
3.3 KATIIRRARAE VAN [F] 4E 5 22 R R 2 A 3%

FHRAE T4 R 7R RAT L ARARAE T A M Bl Z REE 5 ALT (BIO1 I BIO4 X 3 AN Tl R FAHSC, 5
BIO3 BIO12 il ASP i 3 AN ¥ 3 AH G %45 R 5 XRAT I A A SCRFTE BA — B>, AR ge s Rt —

http ; //www.ecologica.cn



980 JAE = 46 1

ALT SLO ASP SLOP BIOl BIO2 BIO3 BIO4 BIOI2 BIO13 BIO14

1.0
R *ok ok * ok *
0.8
D ok * * *
0.6
ok
7 : 0 - L 0.4
PD k% kk * * +0.2
£y
e
MPD ok ok * * FO s
=
NRI * k% * * +—0.2
. +-0.4
FRic * k% * * *%
-0.6
FEve
-0.8
FDiv *
-1.0

B 5 ARE%ESHFEEEESHERFHHEXHE
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