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Community stability analysis for the oak-pine mixed forest in Qinling Mountains
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Abstract; Oak-pine mixed forests is one of the most typical types of forest in Qinling Mountains, and it’s stability plays an
important role in the biodiversity maintenance, carbon and water balance, and climate regulation in the Qinling Mountains.
Common constructive tree species of oak-pine mixed forests in Qinling region include Pinus tabuliformis, P. armandi,
Quercus aliena var. acuteserrata, and Quercus acutissima. Community stability of the pine-oak mixed forests is of great
importance to their eco-functions regarding biodiversity maintenance, water-carbon balance, climatic regulation, and water-
soil conservation in the vast area of Qinling Mountains. However, quantitative evaluation for the community stability of pine-
oak mixed forests is presently lacking. The aims of the present study included: (1) to evaluate community stability of oak-
pine mixed forest; (2) to explore the relationship between community stability and biodiversity of pine-oak mixed forest;
and (3) to clarify spatial distribution pattern of oak-pine mixed forest community stability. Twenty-eight forest plots were
selected from a typical oak-pine mixed forest community in the Huoditang Forest Area in Qinling region and surveyed based
on the theory of multi-indicator multi-factor comprehensive evaluation. 28 community indicators were investigated in 28

plots, and were analyzed by PCA to get stability index values ( F') in Huoditang forest region of Qinling Mountains. F values
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were clustered by Ward clustering method, and the cluster groups were cut by Mantel- optimal number of clusters ( Ward
clustering) . Stability classes were classified according to the cluster groups. The results showed that: the stabilities were
divided into three grades: high stable plots: F value was from 0.66 tol.13, average stand age was 58, accounted for total
plot of 39.3% , medium stable plots; F value was from —0.28 to 0.34, average stand age was 46, accounted for total plots of
42.8% , low stable plots: F value was from —2.34 to —1.26, average stand age was 42, accounted for total plots of 17.9%.
Among first 3 main components, diversity indexes of shrub and herb layer, elevation, soil moisture physical properties,
stand density and DBH of dominant tree species undertook large load, and were key factors that influenced community
stability. F' value was significantly negatively linear fitted Shannon-Wiener index of the tree layer, and positively linear fitted
with of Simpson index of shrub layer and species richness of herbaceous layer ( P<0.01). Multivariate curve fitting reached
significant levels between F values and elevation and slope (R>=0.786, P<0.0001). Greater stability of pine-oak mixed
forests was in the habitats at the elevation of 1212—1708 m, and slope of 31—49°, if elevation was above 1900 m,

stability of oak-pine mixed forest would be sharply decreased.

Key Words: oak-pine mixed forest; community stability; biodiversity; environmental factors; principal component

factor analysis

ZUG IR B AR Y 2R B AR R XN R K AL TRZK IR R SR AR IX AARRIR ACARTE AR (5 Z8 0 bR IX AR AR I
TR 60% VUL, &2 0 e LB ARIMPE (RIS 22—, EE A AETREAR 1300 —1800 m ZZ 1], UL (1) LA A Ay vl
WA (Pinus tabulaeformis) A1 ( Pinus armandii) RV 4 4% ( Quercus aliena var. acuteserrata) 55 | 2 VIMMRIRZE
AREHCRAEMREE R 34, X R AR E PR R R B RIS A W) AR AR K Uy K &
PRAF DL ROK 500 5 55 A2 S R 55 D RE Y A4, oA e PEPE I %t T Z2 IS IABRIR SR ] s 28 AR S 3L 5K
HAAEREX,

Fare MR AR E 5 SRR — DL S MERRIE . 1955 4F MacArthur £ HBF 9% FoE VA& |
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SEMED S PTG MG VA 2 T AR Ak, O B AT R AN R e MRS SR IR
BV RAE T ARMBEE AR E ERY 3 R BE RIEAN J7 ik s (1) M. Godron &g MR 1, JEARE ZRAREE DS o T A
W) 4 A RS L 1) BRBUARE AT Godron B MEFE B BEI& Ra s MEHEA T /0BT 070 I AN RE /R
B S PRy T A R RS e PR LB 5 (2) WU 5 LU BARZE G 1Tk o ok B RSB X LU 3 A P-4 i I PN 45 TR S
o5 0 b 81 R ERDR AR 9 45 AR RE T 7 b A 10 5 B s A R LT R M T B v 1 e TR) Bh 2S5 (3) £ 5 T
o ARZAEETEXT FRMEEE VA (Y S b BT PP R ARIR 2R |, 38 FTRORI T | 2 o 41 Ay TR
PRARTEIS (RE MR ATV . 12O E B IR 2 (R PRI S ik A — e i E e, 55
S ARZ 2B R = AR M M B, 24 i ARGR IR R R A BV AR R i e A
NIEFEA —AGE— RN R MR 10— SR B R, T B ARARAE A ) BRI B LA 45 T
FUAT A TAA RN A RER W SEPP M AR e E v

ZRIRFARRIR ZZ AR 20 42 60—70 4R AU 2ok N RARA T8, 738 0 Mo Be 5| F 1 A2 A v A ( Larix
principis-rupprechtii )\, XFMAIFZ BTG , Zoid 48 1 5F L MROR AR RO Ar, HoRS e MR B G, 11 24
HAREVER) T E PR A MLE | FARRIR SSARTEZR U8 I3 AT HEROR0 BE R, 2R M3 52 % TR AR IS BE 3B 1) X R 1P
FATFENR 7 XL R EUAR DA SCRRHRIE AR SCUAZE IS KBS AR DA [V A B2 AR TR S MO BIF S8 X6 42, 3 ik
Xf 28 IMARIR SR 28 BEVE = bR ST B2 B B PE A TR AR IR R 0 HAR e MR AT 255 VAN, 2R 1)
Tl LIPS AR IR SRR E RS2 R 3R AR PR Y 25 [B) 20 A RRAE B 7E N RIS BRIX A BR IR AS bR i T R SE 2278
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http ; //www.ecologica.cn



2566 H

2
He

Eild 35 %

1 #MREFE

1.1 ARSI HESL

TG X 35k 7 B VG 23 0 R AR A 25 2R 45 [ 5K AN 0 I A0F 5 i BT 7 %) K st S8 AR IX 57 1 23 18 R 31 v Bt
(33°25'—33°29’'N, 108°25'—108°30"E ), %MK X J& T v [ i b S £ A g A 2 8 X, APl 8 —
10°C , - R R 2200 —3100°C 5 TEARGH 199 d; 4 [ 7K 900 —1200 mm , 4F-7% & 1 800—950 mm,, [X b3
Wt L 3ABENS , WY B2 35° e A s B R B R L AR R+, LR R Y 45 —105 em, pH {H— i 7E
5.14 — 5.81, MYFEEL B EFRIK 93.8%, 20 40 60 —70 44, il MUy #4742 T 19 ZR Ak 32 4%
BUAE R 1k 22 R R A SR R AR U AE AR, A3 A A vp FLTR B A, o B — 52 T AL N TR R BRIR
AT, EZE A3 TR 1300 —1800 m [ H L ity | 3522 BERFRFP AT TR ( Pinus tabulaeformis ) B0 Hk
( Quercus aliena var. acuteserrata) FIE LIS ( Pinus armandii) %5
1.2 Rk
1.2.1 HHRE 584

FEZRUIS JCHBIEAR DX, BERRAAARTR S AR CTl bR AR LR B BRFURRER 55 ) VE A Fe Xt 42, 76 AR M 0 b Bt
FRRRMGAR WY BE B 1 SRR B A B BT AR 20 m x 20 m B9REHL 28 N (3R 1), TEEMREHL N1 E 5 m x
5mBEARFET 1 m x 1 m BFARFET A5 A, XTRARBAT R ARG R, A= R HE 2 i | RO L i 4% (i bm
R AR ) I SRR AR A A FR AR W Mafe BT & e AR BE AR SEAR FETC I A AR bR
FENLAE ; WEAR FNFLA Sl sk HoFh &4 2 B a6 B BR B MRS, W R R s (S) | Simpson 88 (D) |
Shannon-Weiner ?E%&(H ") Pielou i//]/;,]g( oo )Tgﬁﬂgﬁ‘%ﬁhtﬂ)(@(““ o

- SV TR 4 B RE A Tk R B TR AR P e A sk BORE AT 3 A4, 3k 84 A4, H 4N
20 em AH—)Z T4 ZHORE  BUCE R T2 AL (80—100 em) , FTHUE AR AR RARIC R RERAS N, IF7ERE HL P
X o7 SRAE L A I - S 1A, FH PR T4 AN ) 2 B I i o s B AR &, SEI AT B AT, Rk
R HIMET s, IR BRI ), IR E R FKE Rk E  BERKE JEBE LB BE L
BRUEE | R FLBRRE 3 T8 vk LSk e

R1 FUHRR X WA TR

Table 1 Background information of oak-pine mixed forest plots in Qinling Mountains

K& L& R e i) iNits AR LSRN

ﬁiﬁf% Longitude/ Latitude/  Altitude/  Slope/  Aspect/ Pfﬁiﬂ Stand age/ cano_py ( HMZIS?&)

(©) (°) m ) (°) a density Tree species/Count
1 108.564  33.564 1410 49 265 i 81 0.43 JBR 4 4E 3 3 3(15)
2 108.544 33.544 1454 25 210 h 55 0.88 R 43 3(34)
3 108.614  33.564 1164 31 90 T 45 0.78 B4 3(57)
4 108.542  33.526 1587 35 37 s 45 0.85 Bl 424 1(71)
5 108.584  33.568 1261 35 90 h 45 0.80 i 4 Bi 3(70)
6 108.584  33.568 1270 30 35 + 50 0.85 Bi 59 4(89)
7 108.599 33.566 1212 40 0 h 60 0.75 B39 3 1(54)
8 108.533  33.533 1393 42 270 T 50 0.45 JBE 3 3 88 1(42)
9 108.452  33.435 1680 30 75 = 45 0.75 WS BL3HE2(41)
10 108.430  33.430 1498 38 0 EX 45 0.6 Bl 49 4(29)
11 108.438 33.438 1533 28 350 T 60 0.87 i 4 3 2 42 2(40)
12 108.452  33.435 1635 25 340 T 60 0.72 433383 (23)
13 108.469 33.436 1810 27 30 h 60 0.78 i 59 3(51)
14 108.439  33.439 1708 35 80 L3 65 0.70 Blagk3ihi(el)
15 108.452 33.435 1702 25 355 h 50 0.60 Bi4h 2 1 2(43)
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~ - et P

BRGSO e A o A o Con (D

No. ) ) m °) ) Position a density Tree species/Count

16 108.471 33.438 1835 44 220 S 50 0.72 Bi2 182 Bk (68)

17 108.419  33.436 1582 38 20 LX 45 0.83 Bi 43 4(45)

18 108.547  33.563 1387 38 55 = 55 0.78 B4 B2 2(52)

19 108.460  33.456 1969 27 235 = 40 0.70 B2k 142 1(66)

20 108.438 33.438 1521 42 215 T 45 0.72 B2 9 2 42 1(48)

21 108.471 33.433 1643 33 25 T 45 0.75 B 59 1(63)

22 108.481 33.443 1768 20 0 T 50 0.75 i 39 342 2(39)

23 108.434  33.436 1658 29 0 L 24 0.65 B3l 24k 142 1(56)

24 108.454  33.438 1665 33 0 LX 26 0.85 Bi 43 4(71)

25 108.464  33.457 1908 28 170 iy 30 0.8 #2392 42 2(31)

26 108.463  33.457 1920 24 20 L 40 0.75 Bi2 A2 4]k 1(34)

27 108.456  33.456 1903 15 70 i 40 0.7 g1 HAbER 2 (58)

28 108.461  33.456 1893 25 90 T 60 0.85 2B 24 1(81)

W1 ATERG 7 00 k1, #R MU £1-c SR A g 1)

1.3 IMBRIRASMAR E MY ik
1.3.1 P FEARAR R L 2

R T AT B B P FARR IR SC AR IR 1 | e B 28 JHL A FE V& 45 KA R PR S5 SRR AE 1 R ARV R A
FRPR(FRARZ FER)Z FAR)JZYFI R B | Shannon-Wiener 5 %1, Simpson 54X Pielou 3157 BE 48 55, AR A B B
BT R RO LSRR TS M AR ST R B R PRI VR SR B, RIS IR OKOK
B/MEKE, BEROKE, BE LR, JEBE L) M PE M e br ik & | XHZ P 8 bRk R 34T 3 03
30T,
1.3.2 FUEMEF S by i

K E WS o Bk TR AR e YEE T 0T . 0%, WA — N, WS IR TR AR B AT b vfE 22 A e Ak ik
BT bR AT R IEA T S AT, DL BT BTk 85% LA B EAA, B WA m

X5 FE ML ST, m A FE W R, R A AT

Fi = Zeljal_ (i=1,23,-,m;j=1,2,3---28) (1)
b, FOE i DT IR s e, NRRAEIE] 55 o, OREHBER j A8 bR 0 DR i A 5 AR AR s v A S8 s X

(1), TR AR m A TR 1557

X m A TR AT IR AN, 15 20 4 RE AR IR S MBS 2 S Raoe e 8 F L, AR T .

F=aF +aF, +oF, + +a,F, (2)

Kb, FONBEERETELR B2 o ABEE R, BB R B STk S m A o Rt ot | o 1L
F\—F, AENEHE m A~ FER 1557,
1.3.3  FasE M e ARAFE 9] o3 U5 12

THE 28 DMEHMRIE ML AR e MR F 5 2R Ward SR 6% 28 A ML AR E HEHE 5k F
HIHATRIE, N TR AR 5 RIEHER T, 1 56T 28 ANFEHE 28 A FETE TR A e bn 1T Ward R348
J& R H Mantel - Fe A R A (Ward K28 ) 1 S LR ISR, BIV3E 3 25 A BF 0K 43 0T 53 0 i 4 B 5
SR AN BRI AR FEAY Pearson AH G AT , 1B AH G 28 B K ) A5 %5 7 A 2 BT Sl e e SR S ), LAk e
PERASTEEAE A 28 IMAE RS M B F (B SRR, (A 7 RS AR 53, RIS R o3 45 AL RV A A M v I 5
P ARIEAR R P R AR SF R A B v X 25 B R e PE A T PR
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1.4 Rttt S5Wmh 2R SR b

PERESE — F U T IR AR)Z ER )RR AR 2D 220 P48 B8 ey 2 K48 5 . 77 AKJZ Shannon-Wiener 48
B HEARZE Simpson FEEUFIFLA YR £ 5 BEFE AL S, 700 SHeE VLR B85 F @i vr mlH 8 IR I F e
PES VIR Z R E R
1.5 MMBRIRASARERE & VY 23 (8] 43 A1 20 B

VEPEER— T8 MO K rh fif i B O T RO ARy A A8 o BRE ML S 8 8 F AR AR i AT
Z G, 2 RS e Ve BB 5 R 2 ) 28R 1 40 Bt Z8 W A AR TR S MR s M 1Y 22 [] A LA
1.6 ARGtk

H R 84 ( Version 3.0.2, R Core Team) F1f Scale PR FAMRIEASMRIY 28 A~Z PF48 b FE 4T 45 U 22 b U
FEALFR SR IG AT 53538 (PCA) | X R 8 PR B HR EEUEAT Ward 38,12 /] vegan .ad4 Fll ape S5 140
HEAT Mantel -5 R ISHEEL( Ward F38) 4341, H Sigmaplot 24 ( Version 12.5, Systat Software Inc) X AR AE
MEE LR B EBUE SR HEAR SRR R AR, RO B S5 A7 [ H Dy BRU6 R4 R

2 EREH

2.1 AABRIRASARER E M F 4 4B
XEFEARJZ YTl F 0 BE A 28 A FARRIR SRRV i A S8 AR EAT RS20 AT (35 2) 1 8 A F2 ki i R AR BT
BRAIKF] 86.12% , 3T 1 85% , 675 1 28 MEARMIA KI5 B, L m =8, 8 A F Mok, Hif 3 MRHE
IRFNTTRRARBR, S — I ARHIEAR S 7.0, TR ST A R K, Ol 25.38% 5 55 —A> Tl I RRIEAR O 4.52,
TUHRRN 16.13% , 55 = AFFAEAR R 3.82, BTk %A 13.64%
£2 OIMFRSHEEE TS ER., RRENRATMRE

Table 2 Eigenvalues, contribution rate, and cumulative contribution rate of principal components for community stability factors of oak-pine

mixed forests in Qinling Mountains

FEAFAR Initial Eigenvalues

W o —_—
Components 23t Total LS B

Contribution rate/% Cumulative contribution rate/%

1 7.11 25.38 25.38

2 4.52 16.13 41.51

3 3.82 13.64 35.15

4 2.68 9.57 64.72

5 2.36 8.43 73.16

6 1.28 4.56 7771

7 1.24 4.41 82.13

8 1.12 3.99 86.12

3 PRI T X R S BRI IE S AR AR, 5 — E R HEAR)Z Simpson 45 %X, Shannon-
Weiner ¥4 . Pielou 345 B 48 Ky 28 i K, 739014 0.87.0.82.,0.86, Huk B H A Z Y Fp = & i .Simpson $5 %%
Shannon-Weiner $§ %, HAmr 38 R 50537110 0.76 .0.70 F1 0.74 /KB T AN RLBE I ZREPEFRBUE B, A IERON , &
BRI AR TR AR VEGE B o AN R AT BB R (-0.72) , S SKONE 3 26 — F o v, e Rk i
BEF KR DA E /DK R AR FLRR R 4 fif 20 R Bk, 7091 0.85,0.75,-0.73,0.70,0.65, 2
W 1 PR BT 5 5 = A v, ARG RO 4 AR A A 2R A, 43 - 0.75 R 0.73, ARk g3 5 E RN
AR Az 5 H Yy B UIR DG, IR AR A AR i e bs . 565 DU 3 B0 BRI 1 i 2 R AR OR, R 0.62, 1R B
FEARIRFE AR ; 55 T B TR AR Z W Fh 2 & AT Shannon-Wiener $8 507 4805 K, )2 T2 A Z W0 Z ¢
PEFEBR 3 5575 0, IR fr 28 o 5 - Ao, S 4 v 50 Ay 2 R R R, St TR ST O o
JNEWAH, FAZ pielou Y] Em AR,
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F RO o ARG E ML

ﬁﬂ14%%6%%@%@@%&%%W%ﬁM&%ﬁﬂo
PP L B AR MERENL A 7E-2.34 3 1.13 Z 6], 1 SFEHRE
(-2.34) .

WAL,
(1.13),19 S ZE S

28 MREH R E R E

Table 3 Component matrix for community stability factors of oak-pine mixed forests in Qinling Mountains

EWINIER YN

BIRBOTAER BT A5 R AN5R 4 JoR A 3 A F 0 7
AT 3 A F M A5 0K 1 R M AR 1k

x3

28 AR RE PR LR A 1

MAPRR Z IR E M E FHTE R

IHER IR 10 5

A RBE

PELR BT B E R K
HEh =BT :1,8,14,6,7,5,
12,10,17,3,18,15,4,21,2,22,9,24,16,11,20,23,13,25,26,28,27,19.,

s A F T # Component matrix
Community variables 1 2 3 4 5 6 7 8
FARZEFEEE Arbor layer richness -0.58 -0.41 0.08 0.16 0.55 -0.04 0.21 0.08

e
FRAR simpson -0.55 -0.39 0.39 0.40 0.38 0.06 0.14 0.15
Arbor layer simpson index

2 she 2
FRAR shannon RS ~0.59  -0.43 0.26 0.28 0.51 0.00 0.16 0.12
Arbor layer shannon-weiner index -
lou =

FRAJR pielou 2 AR -0.33 -0.28 0.65 0.48 -0.09 -0.10  -0.02 0.16
Arbor layer pielou index
by N =S
‘M’;%? 0.04 -0.18 0.68 -0.32 0.18 0.16 -0.19 0.07
Shrub layer richness
AR o =Pe
TSR simpeon 3 0.87 0.12 0.09 0.14 0.17 0.13 0.13 0.21
Shrub layer simpson index -
I -
EAJZ shannon *E,';f& , 0.82 0.02 0.35 0.01 0.24 0.15 0.03 0.18
Shrub shannon-weiner index —
TEAJZ pielou 3%
AR piclou 5K 0.86 0.13  -0.02 0.19 0.15 0.09 0.18 0.21
Shrub layer pielou index -
BiAZE B Herb layer richness 0.76 -0.23 0.16 -0.02 0.14 -0.23 0.19 -0.35
e e
AR simpson H3 0.70 0.33 012  -0.11 0.48 -0.14 0.02 -0.21
Herb layer simpson index —
A2 sh L)

PAR shannon BB 0.74 0.16 0.17 -0.08 0.50 ~0.17 0.03 ~0.24
Herb layer shannon-weiner index —
= = . st liss
AR piclou ﬂ]/,jg 0.47 0.15  -0.19 -0.05 0.39 0.13  -0.42 0.46
Herb layer pielou index -
HBEABE Canopy density -0.15 -0.11 -0.31 -0.40 0.27 0.50 -0.15 0.00
HH4N TR Seedling number 0.07 -0.15 -0.40 0.21 -0.33 0.13 0.64 0.27
MATFEE Stand density -0.30 -0.26 -0.75 -0.23 0.20 0.01 -0.04 0.08
PRIHAART a2

1 2 ) .02 -0.4 ) ) )

The average DBH of dominant trees 018 0.28 0.73 0.0 0-49 005 0.03 005

L3 B
DA 541 v ) 0.08 0.49 0.56 -0.44 -0.13 0.14 0.23 0.17
The average height of dominant trees
FEIBPITRART B -0.18 0.51 0.26 -0.55 -0.18 0.14 0.21 0.20
Stand volume
Ml Stand age 0.05 0.21 -0.16 0.62 -0.32 0.18 -0.25 -0.20
Tk Altitude -0.72 0.07 0.46 -0.18 0.22 0.06 -0.01 -0.16
e Slope 0.46 0.20 -0.12 0.28 -0.06 -0.60 -0.09 0.32
B 1] Aspect 0.06 0.00 0.51 0.55 -0.17 0.19 -0.31 0.01
+-HE %5 F Soil bulk density 0.28 -0.73 0.37 -0.31 -0.14 -0.09 -0.05 -0.13
B KK Maximum water holding capacity -0.36 0.85 -0.11 0.27 0.22 0.05 -0.02 0.00
fe/MF7K 2 Minimum water holding capacity -0.46 0.70 0.14 0.02 0.17 -0.16 0.31 -0.19
BEH/KIE Capillary water holding capacity -0.53 0.75 -0.10 0.07 0.19 -0.18 -0.08 0.15
LB FLBE Non-capillary porosity 0.07 0.65 -0.03 0.44 0.19 0.39 0.06 -0.27
EEFLBRE Capillary porosity -0.60 0.37 0.21 -0.32 0.00 -0.34 -0.21 0.13

F T RGBT T O R W R A TE BB
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x4 BHFRETH 28 M EHRECREFENS R/ RREREAEHHAE

Table 4 Principal component analysis scores and ranks for 28 plots of oak-pine mixed forests in Qinling Mountains

=) SR AR
1 1.88 1.43 -2.74 2.37 4.05 2.40 0.12 -0.96 1.13 1
2 2.47 -2.02 -1.80  -0.39 1.83 -1.74 0.36 1.12 0.18 15
3 2.05 -0.95 1.82 0.54 -0.95 0.28 -0.39 0.51 0.70 9
4 1.85 -1.62 1.41 -1.06 -1.33 1.09 0.65 0.56 0.33 13
5 1.79 -1.81 3.42 0.23 -0.10 -1.21 2.47 -3.26 0.66 11
6 1.77 -1.26 4.23 -1.32 0.99 0.12 -0.57 0.54 0.91 4
7 -0.53 1.89 3.16 1.59 1.22 0.05 -2.69 -1.72 0.78 6
8 2.84 -1.29 -0.37 1.24 1.56 2.19 0.31 0.99 1.01 2
9 0.03 2.46 -1.76  -2.67 0.88 -0.06 1.01 -0.35 0.01 17
10 3.89 -0.47 -1.39 -1.72 0.55 1.07 0.01 -0.24 0.75 7
11 2.01 -0.89 -2.80 0.33 -1.21 -1.58 1.14 -0.12 -0.13 20
12 0.81 1.93 -0.80 2.81 1.38 -2.64 -0.05 1.06 0.83 5
13 -3.48 1.85 1.57 -0.76 0.85 0.56 1.42 2.18 -0.23 21
14 -1.09 4.74 1.86 0.89 -0.38 -0.55 0.20 0.45 0.93 3
15 0.61 1.61 -1.37 1.27 0.36 -1.53 -0.31 0.01 0.34 12
16 -1.86 2.71 -0.73 2.75 -3.48 1.48 0.58 -0.69 -0.11 19
17 3.23 0.28 -0.18 -1.56 -0.98 -0.34 -0.17 0.78 0.72 8
18 1.13 -2.22 2.76 1.79 0.32 0.10 0.77 1.02 0.68 10
19 -6.24 -3.17 -0.53 0.44 0.60 0.67 0.51 0.14 -2.34 28
20 0.57 -0.54 -1.56 1.67 -2.60 0.65 0.06 -0.83 -0.25 22
21 1.36 -0.45 080  -0.73 -2.03 0.40 0.37 0.19 0.21 14
22 -0.69 2.78 -0.35 0.08 -1.59 -0.64 -0.60 0.77 0.09 16
23 2.31 -2.10 -0.75 -1.23 -1.23 -0.39 -3.22 -0.10 -0.28 23
24 -1.98 3.95 136 -3.99 0.87 0.48 -0.36 -0.53 0.00 18
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27 -5.35 -2.29 -0.62 -0.21 -0.93 0.27 0.01 0.92 -2.16 27
28 -5.59 -2.85 0.63 0.09 1.75 -1.19 -0.38 -0.87 -2.02 26
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2.3 IABRIESSMBE VR RS TR SR Z R R OE R

& 3 AT Fa e MR LR SR BT AR )Z Shannon-Wiener 1850 AG I A i Z F&AK (R* =0.614, P<0.0001) ,
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Fig.4 The relationship between community stability and altitude and slope in oak—pine mixed forests in Qinling Mountains
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