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Abstract; A monitoring sample site with 2 hm” of karst mixed evergreen and deciduous broadleaf forest in Mulun National
Nature Reserve was established according to the standard of CTFS (i.e., the Center of Tropical Forest Sciences) by the
Institute of Subtropical Agriculture. 22 indexes covering plant community, soil property, and topography were chosen to
study the relationships between the three factors through the analysis of traditional statistics, principal component analysis
(PCA), cluster analysis and canonical correlation analysis (CCA). The results indicated that the Mulun karst forest had
high landscape heterogeneity, high content of soil nutrients, abundant woody species, and rational community structure.

Variations were observed based on the indexes except elevation, Simpson index, evenness, and pH. Soil indexes were the
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primary factor to the ecosystem, plant community diversity and structure indexes were the second, topographical indexes
were the last. Based on the differences from the community types, soil fertility and topography, the forest was divided into
four groups through the cluster analysis. The third group with best optimized characteristics was mostly distributed in the
middle and upper part of shady slope with larger percentage of exposed rock, larger slope degree and greater elevation. High
correlation existed between vegetation, soil and topography. Between vegetation and soil factors, organic matter, nitrogen
and phosphorus primarily affected plant community structure. Between vegetation and topography factors, slope direction
and percentage of exposed rock were the major factors affected plant community structure and diversity. Between soil and
topography factors, slope direction and position directly resulted in the variance of soil organic matter, total nitrogen,

available phosphorus, and pH.

Key Words: vegetation; soil; topography; karst mixed evergreen and deciduous broad leaf forest
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1 #R5H®%
1.1 BFRXA

AIEERE B RGEHX (107°54'01"—108°05'51"E ,25°07'01"—25°12"22"N) it T/ PRI E R % B 18 &
AIPGILES, ST AR 8969 hm® | J& Baulsk it A JK S5 AR TRAR B % , BV o 37 JAGHE W ST 4 o 49 - MR IR S8 Ak, 4R
BRREER R, KRB ER, EYMHER I EE , EDRERE , B — MBI A LG v TR R
YEEHAEY) T 908 SRR 159 4,527 JB . H AP BREHEY) 67 F, B FHEY) 11 F, B FHEY) 830 Fh, 4EE R
R B Al STV BN SR A KA SR 78, 1% (38. 4% 1 12. 6% GRS 27 F, AP EX
TEHREARPHY 15 MU R R TR SR N & RS S, SRR LA T N W A, B
YRR 1028.0 m, MEXF 22 <500 m, ILAABEWY, J& B TR FERSRX . BRESTH(Q) 4 H 8N 3832 MI/m’;
YR IE 15—18.7 °C,1 A EHS IR 3.4—8.7 °C,7 AR FEHSIE N 23—26.7 C,4EHZ%18.1 C,
=10 CFHIE 4700—6300 °C , TTFEHH 235—290 d, 4FE[E T & 1638 mm ( LAVGIR 600 m JifE) , N2 (4—8 A M)
7 1207. 1 mm, 5 24EERER 73.7% ,5£2(9—3 A4y) J3430.7 mm, 5 26.3% , A (6—7 A4y) K 635.3
mm, TZ(12—1 F43) <30 mm; bR BAME , AHXEBE IR 80% —90% ; FZE L B & 874 mm, 5% X A 1L A 2L
EREERGE 80%—90% , L WTHFRA R 20% , HIRAR B THRAE AKEHNAKL, REAZ , BFEY), LREK
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WL RAE TR R A B (TR ik 3. 88—4.25 vhm® ,pH fH—f& K 6. 5—7. 0, AR S BN 5. 0% —
7.5%"%
1.2 FEARSL

WFFEAE P FEAE ESTR ARE E K B SRR TP X AR AR Ao X5 15 IX e 9 A 6y — 1 L 7 e DA 3 3 53 W
BTGP, AR TET AN 2 hm?  FBEAE1K 200 m, R PG K 100 m, B AL TET) 100 m x 100 m Sy 70 i) p 7. 05 A K
TR R RSO, B R B AR T (BN EAARIX) , R TR A /N 2544 ( Koelreuteria henryi) |15 %
K (Schefflera minutistellata ) | |~ V4 2% #£. % ( Rapanea kwangsiensis) . JU B & ( Murraya exotica ) | I M 1L 3 fZ
( Murraya euchretifolia) %A% ( Sinosideroxylon pedunculatum) 7= %t vi ( Ligustrum japonicum )% ; Fg T 100 m x 100
m(FEEH) , N BIR Y E, 1993 2 RIME KRG EHT 24, WENKRS ATHIHF(TIREK) , FEMMEL
AR ( Cunninghamia lanceolata ) | £ Z£ 1lj ( Maesa japonica ) | £ #£. K ( Euryeorymbus cavaleriei ) . 1 B ( Derris
trifoliata) T ( Liquidambar formosana) . /)\ i ( Alangium chinense) . H &K M ¥k ( Callicarpa longifolia var.
floccosa) 5 , FEHIITEERRELK , 1K 440. 4—562. 4 m, Y BT 553k 80°, B (PG B A P P L S R A6 O ) Sy
L, B APREE RIS 85% , D BRI 1IEF B T A A 4ERE . Jum ki, L REE, LHEHR L 45%
TR AK L o KRR, 2 AR EE KR
1.3 Mk E5HE

2007 4 7—12 A% CTFS k" #2527 2 hm? BWE S 4 4% 9% i W RS AR s 28 M I o ( 181 1),
LSRRI 7324 50 420 m x 20 m BREDT A7 B 4 A K JBAEBUK APRiC. 4120 m x20 m
FRIRE T FAR BI040 7 4 4~ 10 m x 10 m A1 16 4~ 5 m x5 m /MET o LS m x5 m /METS N B LA BT,
IR £t HEREAR 104 M0 42 (DBH) ( Diameter at breast height) =1 cm [IARAEY) A, iC FWFAFR A2
WS TENE S4B AR A KORBLSE , [RIEERT 20 m x 20 m FEJ7 AT W3R 1) B0 B BE A A AR R R T
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Fig.1 Location of the sample plots
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2007 4E 11 A 16 HAE 20 m x20 m FEHLAG 4 4> 10 m x 10 m A£ 77 78 Bl A BENLREL 5 MEA (0—20 em) %
B4 ik IRa BRI A 3 50 MRS SRAERT IR JG — KT 11 H 4 HBE(23.3 mm) , T2 HE™
B, LIRS HTIETRL 8 A4S, Horh pH M 1:2.5 LW EL/K R, BREETHIUSE ; A L B 4% FR A 2 & - S
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5 & N AR TT Rk s 4 P A NaOH JER-FHSEDT LU G35 & K I NaOH JERl- KAEYEBEE s B R
R 5 A% P ] NaHCO, 3R EC-ARSRPT L ks B K P MRS BR AR B K AEEBE R IIE o
L5 sk

KeBTA 22 D FEbRRISr o 3 AR B, Horp  MAHE AR N SR — R B (V) , B 4E F 8 B (X, ) | Simpson $5 %%
(X, ) \Shannon $E¥(X,) FISE (X,) FEBE (X ) FBE (Xo) VFIITENE (X;) FEIMAE (Xg) PR (X)) 5
TR EIER SR IR B (u) ,AHE pH(Y,) EHLE(Y,) 2 N(Y,) (& P(Y,) & K(Ys) Bl N(V,)
BOP(Y;) AL K(Yy) s B o2 =20 B (T) , IR (Z,) I (Z,) I (Z;) SE(Z,) cafiiRER
R(Zs) o mﬁﬁﬁ?ﬁ%*WﬂEﬁ%lﬁlﬂxﬁﬂZﬂﬁﬂﬁﬁﬁﬂﬂﬁt[:{ﬁJ LT 2R e *TE’Jﬁ%Fﬁﬂ%?@“”-i

E & R =S,Shannon 53 H = ZleogPL ¥)51 8 E = H/InS , Simpson L EIEH D = ZPL SO, S S

FECHE , Pi AF i FIAEXS EEEE, B Pi = Ni/N,Ni N5 i MR EZE, N ITE EE{EZﬂJ HE 2 {H =RDE
+RDO + RFE X" ,RDE N FEXI B, RDO A FAXT R EE (M Wi AR ) , RFE AR S5 o B A Bdie AL 21 A
E R AT RIS TS SEAR R T AE SPSS13. 0 KA 58 Al
2 H#RESH
2.1 IR Ve R MRS A S R G B R AR 2 S GE T

A SR FAREAS SRR 3 AR vEZE AR B R FAEL, 72 0 IX 8] S i B0 32 %8 D 4R 8L, 20501 P o R g /s
AR B S SR AL R I JFAR B . G BGEHH M HT R T (3R 1) , e H0T e e A b i 2 I R O
TIMEB R G Z B, T REE , 1395 05 B IR (BRax K Ah) , RAHEY i ZHEMEBOR , 45
HIAERS B WA Simpson $8%L FSJ B \pH ZERAR/N(CV <10% ) , A7 BR A7 #  Shannon 45 % T I8 =
BAHEAR(10% <CV<30% ), HAh 13 MEFRE R IREAER (CV >30% ) , H i HHERAREER T
AR S K o

F1 BHHEKETHEHELIHSERHSAESEIT ST
Table 1 Traditional statistic analysis for indexes in the karst mixed forest of evergreen and deciduous broad leaf

A% /ME RRE #E Rl SRVE:¢ L

A+ Factors

No. of samples Min Max Mean Std. Deviation = Median CV/%
¥4k Elevation/m 50 440.0 562.4 474.4 24.4 471.0 5.14
3 ) Slope direction 50 1 5 2.9 1.9 3 64.85
337 Slope position 50 1 4 3.0 0.8 3 26.33
BB Slope degree/(°) 50 5 80 49.2 18.1 52.5 36.86
#A1 %R Percentage of Exposed rock/% 50 10.0 98.0 71.3 20.1 85.0 26.00
$£EJE Abundance 50 4.0 61.0 27.5 11.1 26.5 40.32
Simpson $%¥ Simpson index 50 0.33 0.97 0.90 0.09 0.91 9.70
Shannon #5%% Shannon index 50 0.99 5.22 3.98 0.65 3.99 16.41
5] Evenness 50 0.50 0.92 0.85 0.07 0.86 7.58
B Density/ (plant/m?) 50 0.07 1.01 0.44 0.19 0.44 42.84
& Coverage/% 50 6.70 364.36 179.42 97.24 167.18 54.20
-3 51 Breadth of crown/m 50 1.00 2.82 1.85 0.44 1.84 23.93
SE-#Mf94% Diameter at breast height/cm 50 7.24 39.21 19.19 6.34 19.93 33.01
R Height/m 50 2.27 7.61 4.47 0.98 4.57 21.87
pH 50 5.76 7.68 6.96 0.48 7.10 6.94
A LR Organic matter/ (g/kg) 50 32.38 213.17 108.40 49.18 92.78 45.37
4> N Total N/ (g/kg) 50 0.28 11.16 2.57 3.02 0.72 117.28
4> P Total P/ (g/kg) 50 0.38 2.27 1.17 0.50 1.22 42.78
4> K Total K/ (g/kg) 50 2.00 11.66 5.39 2.34 5.10 43.35
Pif# N Available N/ (mg/kg) 50 206.98 1139.65 491.84 235.40 436.52 47.86
#%% P Available P/ (mg/kg) 50 1.96 36.01 11.44 7.68 9.42 66.94
#%% K Available K/ (mg/kg) 50 45.07 268.12 122.77 60.15 103.07 48.99
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2.2 IR R Ve R MRS A S R G M T

R W R T QALK 2 H AR (R R AL A B A S AR [RURE B — O 1%, £5 B TG BT SR AR S LA AR, BB
LRE RBRIEOR 2B IIE B o AMEITR I A RUBE , 40 KA 5 9% 1 R TR SSAK 50 41> 20 m x 20 m A
TR (9 AN) AR (8 ) FIHIE (5 ) it 22 N8R E E R AR (R 2) , BT 9 A~ E Ao %t 77 2/
B TTRR AR S 85% , 38 % 90. 15% , FE SR BT AR B o 2 E Mo M TR AR ELBU , R BAWE 745 2R
MAEBRGEA RN, A T Z BN EEAZEERSE TR0 5, £ E5 S LR =%
ZEIIR R H—ERI BB AR (0.760) (285 (0. 824) (HHA (0. 905) FE AL P(0.908) f K,
R ENTERR S WA ESREPA T EFA, REENIERHE T, 42650 = W ER 8
BT R pH 2R M FEE, /TH 0 L5 SR 5 55 — M B Ay & LA Simpson $5 5K
Shannon FE ¥ S BEAERUR A, 55 T E M 9 B LM B AL ELBIR, 35 0. 759, FREAT T M AR AR ¥ R 1k
GaRT, ENEESRGE P WAL T B Z ML ; 55 T B B8 BE AN SR 7N 0% P e 0 L B A2 7
B RER, RENRE SIS BT EES RGP A TR E AL FrA I A 7 B RO B 3 H B
TESRL N LR , R BT X0 W 07 45 0 DA 3t 45 T ) TR SR AR 25 R G M R AR X B/

R2 EIHSSVHETFHRER HERS TEME

Table 2 Factor loading, eigenvalues and cumulative contribution percentage of principal component analysis

F /43 Primary components

A+ Factors

I if il \% v Vi VI VI X
¥4k Elevation/m 0.081  -0.031 -0.014 -0.092 0.316  0.037  -0.100 -0.001  0.892
Yir1ii Slope direction -0.324  -0.003  0.422 -0.070 -0.445 -0.441 0.239  -0.031 -0.209
437 Slope position 0.180 0.011  0.38 -0.046 0.102 -0.149  -0.542  0.031  0.609
¥ Slope degree/(°) 0.018  -0.006  0.248  0.093  0.109 -0.095  -0.867  0.093  0.149
?:fi age of Exposed rock/% 0.271 0.087 -0.148  0.006 0.369  0.252  -0.690 -0.238  0.033
¥ Abundance -0.051 0.386 -0.066 -0.160 0.759  0.081  -0.332 -0.054  0.161
Simpson 443 Simpson index 0.120 0.895  0.008  0.110  0.298  0.191 0.049  -0.0401 -0.022
Shannon $§%¢ Shannon index 0.081 0.785 -0.022 -0.041  0.514  0.164  -0.213 -0.024  0.073
P59 Evenness 0.110 0.954  -0.041 0.086 -0.085  0.121 0.026  0.060 -0.057
¥ Density/( plant/m?) -0.024 0.111  0.034 -0.046  0.939 -0.029  -0.051 0.055  0.175
% Coverage/% 0.253 0.180  0.064 -0.144 0.532  0.613  -0.162  0.279  0.155
-0 Breadth of crown/m 0.280 0.223  0.045 -0.089 -0.046  0.878 0.025  0.207  0.051
ﬁﬁiﬂfat broast height/em 0.202 0.140 -0.187 -0.039 -0.079  0.839  -0.042 -0.177 -0.060
F-HE Height/m 0.270 0.080 -0.145  0.003  0.186  0.871 0.081  -0.039 -0.064
pH 0.290 0.054 -0.856 -0.051 —0.061 0.161 0.139  -0.057 -0.014
AWK Organic matter/ (g/kg) 0.760 0.098  -0.221 0.187  0.081 0.250  -0.263  0.294 -0.027
4 N Total N/ (g/kg) -0.330 0.016 -0.602 -0.075 0.156  0.053 0.277  0.414 -0.384
4 P Total P/(g/kg) 0.824 0.123 -0.159  0.187  0.020  0.323  -0.030 -0.050 -0.090
4 K Total K/(g/kg) 0.107 0.038  0.079  0.757 -0.189  -0.092 0.009 -0.388 -0.305
Wi N Available N/ (mg/kg) 0.905 0.110  0.148 -0.012 -0.031 0.155  -0.132 -0.148  0.172
AL P Available P/ ( mg/kg) 0.908 0.040 -0.097 -0.039  0.043  0.246 0.044  -0.009  0.121
A K Available K/ ( mg/kg) 0.084 0.107  0.005  0.928 -0.026 -0.051  -0.078  0.158  0.064
FEGEAR Eigenvalues 3.622 2.660  1.685 1.615 2.674  3.278 1.976  0.693  1.631
RBATR R 16.46 28.55  36.21  43.55 55.70  70.60 79.59  82.74  90.15

Accumulative percentage/ %
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2.3 VR G RS S R M B T
BN R H AR REANE T, RABETE
FHIERT 50 420 m x 20 m BESFEATRESHEE L ]
BRI E . AEARIE S 39 AE b SRR K o
T, IERFAT RIS WA THFRX (024 4 0
Hb) G AR (R 26 REHD)2 FhSH, BSCHIRAE T 2
FBERA SRB . ATARBERS 19 40 07KF, ATl 59
5yJg 4 B A BFANAR R, AR FRF 2
KEEL, WA R R AT, EWAR TGRS, ¢
AR B A R, H, S-St Rdem 2
i, LA REHD 15 B2, 3% F AR 6000 m?,1993 E kB 13
ZIEHRWET 18a, B T LA BRKMH LR A 24
( Celtis sinensis) .75 P ( Melia azedaeach) .SE W} (Rader- 25
machera sinica) FEZE 1L ERBR A (Rhus chinensis) %03 2§
(OUR ARV SR 55 — b L TR b, O Beb sy, 35
ERL3600 m*,1993 4EZ B EREHE 180, ERT 37
PIASA AR IR AR (Mallots barbatus) FE251l 41
FEMATHKAERERS; B =FIVPRETHE 2
AP (B 4 BBEsbAN) S REML 22 B RS
8800 m? , \ K T8 M BARTERAT , M IR e 3
BERD BN 48. 15, A& 0T /NSRS AER B0
SR, EEEK N 34.06.23.81 FI21.81 5k %
FAL B 5 A6 W 58 W 2% K (Handeliodendron 39
bodinieri) ,FEEAH N 9. 61 ;45 PUKE ALK 1600 m”, 3 47
AOPERE A B AL, AT , E BRI ) T AR A

K (Loropetalum chinense) . % 18 ( Pteroceltis tatarinowii) .

9.84 19.67 29.51 39.34 49.18

(=]

. . B2 BENESEHRAHBELIHESREREIN
R 2R 1t 7 ( Platycarya longipes) . & X ( Cyclobalanopsis Table 2 The dendrogram result of cluster analysis of karst

glauca) \/NHZEMFEE evergreen defoliate and latifoliate mixed forest

P GE T v E B A 4 FpISHY 2 [A] i 2 51
A2 R D EWRE., £3 8RB pH [EZHh, HAl 2238 n 2201 R K, A R AL F R R fE AR RIS AL Z
] () 25 S R] , 26 B 355 A R R A R S T R R SR AE B R A M BUB R AR . B TS AURR £ N Al
2 K ZAMY BT Tabn X EY 5 , TR AL 1K P , 5 IV R BIBR A AR 4 N FIEAL P 2 4h, HAl4s
PRI E I LA/, R B R B0 o 4L IH) 22 R BRHAKA B3 28 B S0, HoAh 3k Bk B &K, RLIER

R3 AMEBTB|UPERENEHESREE
Table 3 Mean and standard deviation of soil chemical index in the four vegetation groups

e AYLER 2N 2P £ K B N AP HAK

Groups bl SOM/(g/mg)  TN/(g/mg)  TP/(g/mg)  TK/(g/mg) AN/(mg/mg) AP/(mg/mg) AK/(mg/mg)
1 6.42 +0.10 63.53 +5.87 0.54 +0.04 0.73 £0.07 6.08 +0.80 385.01+29.87 5.18+1.05 128.26+19.38
I 7.48 +0.04 85.72 +3.64 7.21 £0.91 1.09 +0.07 5.88 +0.54 288.93 +£23.25 7.99+1.01 115.87 +11.38
Jil| 7.11 +0.06 151.87 +8.32 1.49 +0.31 1.62 +0.07 5.26 +0.38 690.40 £42.84 17.95+1.39 129.21 +13.13
v 7.01 +0.13 88.56 +5.56 5.71 £1.32 0.60 +0.06 2.37 £0.22  256.92 +30.64 7.33 +£0.32 82.37 £9.73
F 27.35** 29.50** 38.97** 36.30** 3.20* 23.03** 21.69 ** 0.76
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B SARK, SR PEAR SR 54 B2 RU R REVE S04 )0 (3R 4) BR Simpson 35 BRI 5] BE 2 5, HA S R A7 723K
KRIGZES MR S RS R B R R BRI BB I A b B3, A T 4>, A g4
Foels , TIRABTTHER , O v ARV R A 4540 LU S B 20 TR B = A A X

2.4 WEHRRHSRVE I IR

SEARAZS R GE B LT AR S AT

MY HRE T S I T RS HE R 7 2 1] SRR S AT 45 R AR 6, Hi 4 MR 7
2 RIRTTIREA 2 FL B 74.67% (80.71% \78. 10% , FARE R Bkt RF > AL BE R, BULTT#E T FM
Z I8 O3 ST AR B AR (3R 7) , o T = DU LA AR B R R M 0, PR RS — X L R A B AT A

Table 4 Features of vegetation communities in the four vegetation groups

R4 AWABNERBFELEER

. _ W42/ cm
; 28 =
Fm i Slmr'Json $5%t  Shannon 5%k 5 wE X /% s/ m Diameter at WEE/m
Simpson Shannon /($/m*) Coverage Breadth .
Groups  Abundance R R Evenness K breast Height
index index Density of crown K
height
I 23.00+2.55 0.87+0.034 3.69+0.23 0.84+0.03 0.36+0.04 104.61 +21.07 1.55+0.12 14.49+2.07 3.51+0.21
I 18.33+0.94 0.89 +0.01 3.57+0.06 0.85+0.01 0.32+0.04 114.21 +15.47 1.76 +0.12 19.79+1.70 4.59 +0.17
M 29.50+1.09 0.93+0.00 4.20+0.07 0.86+0.01 0.46 +0.02 240.80 +£15.24 2.13 +0.07 22.44+0.76 5.06 +0.16
IV 54.00+2.86 0.93+0.02 4.80+0.24 0.83+0.03 0.87+0.08 269.13 +£26.26 1.62+0.10 17.64 +1.30 4.54 +0.36
F 29.35** 1.72 6.84** 0.67 20.05 ** 16.10** 8.50** 6.36** 13.47**
R5 AMEBOINER
Table 5 Landscape features of the four vegetation groups
] NG EvEES ik g NS kg
0. of samples 1n the slope position 0. of samples 1n the slope direction
BAH/ % No. of samples in the sl it No. of samples in the slope directi
E 3] %73 Y BE Percentage of -
Groups Elevation Slope exposed rock E th T L FH ;HKH ;H;ﬂ BH
Upper Middle Bottom Depression South e e North
south north
| 471.6 +6.9 54.0£3.0 65.7 £3.6 5 10 0 0 0 15 0 0
I 444.8 £1.7 26.1+7.1 62.2 +8.9 0 0 6 3 0 4 4
I 483.0+3.3 53.4+3.2 88.3 +2.8 6 16 0 0 0 2 2 18
v 503.9 +7.7 60.0+2.0 93.8 +1.3 2 2 0 0 0 0 0 4
F 12.6** 9.1** 10.1**
F6 EH. . TEMMMPHHTEX RN FARE
Table 6 Chi-square tests of canonical correlation coefficients among vegetation, soil and topography factors
RIAHR R
JADCARR i U BEAT BB
HF LRI Canonical FHIEME . - .
X K X Chi-square Freedom Significant Accumulative
Factors Typical vector correlation Eigenvalue
. value degree level percentage
coefficient
MY AT 1 0.749 5.891 84.953 72 0.141 34.65
Vegetation and soil 2 0.627 3.035 52.086 56 0.624 52.51
factors 3 0.572 2.092 32.148 42 0. 864 64.81
4 0.449 1.676 16.275 30 0.980 74.67
MY S HIE R T 1 0.771 5.413 72.753 45 0.006 38.67
Vegetation and 2 0.616 2.867 35.302 32 0.315 59.15
topography factors 3 0.489 1.911 15.525 21 0.796 72.80
4 0.257 1.107 4.191 12 0.980 80.71
TIESHIER T 1 0.764 4.379 93.431 40 0.000 33.69
Soil and topography 2 0.721 2.670 56.566 28 0.001 54.43
factors 3 0.546 1.870 25.709 18 0.107 68. 81
4 0.427 1.207 10. 836 10 0.370 78.10
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P F 5 A RS — X B R 551 0. 749 .0. 627 , 3R B H 355 — | — ML AU AR B AR AR
PR — SRR B RS K , (H B TR TR Gk I R SR TR B IS AR S RGN AR  TE SR
PN T AEEA IR AR O ST —F BT RRES B R B0 A B . BRT /I A%
HFH, FEE SR SR 3 MR SRR R AR R, HIEE T LR A ERE Kl
AR A B VLR AAE R P, ULEBAREE 250 A H A VUR A B A B ok, LA R B i 2 R i

FH 5 1Y A T 958 — X B AU OC R B 31 0. 771 71 0. 616, Yt B b 55 — | — BRI AR B 3 %o A Bk
S— LA B AR K, B — X SRR R B TR B E KT . HUB R T R A R RO,
HR MBI AGR . HHHE 7P A 555 O 5E0E 73 B f2 Aor X i R 5 5 NS E TR,
HUCHFEEE . DAY E 1 35 i A 9R 28 2508 i X W 30 38R 0 I A B A R AR K
WP PR Z , FEE MBS S ESE,

IG5 — LR 56 BB S 0. 764 F1 0. 721, 3K 3] T R B E K, AT 0 43 A
T Z B AEAEAR R A . 1R T 2 F A YRR, ik A 8w pH (. HE B F 9 3 m

AL BT AR R, HU S BE ANk, BEBA EAT T X K 4 i 5 4 i %) 1 A9 2

SR A pH {H,

SRR, R

RT EH TR R TERN

Table 7 The composition of canonical variables among vegetation, soil and topography

MY R —
DY H 7Y AR
The 1%, 2", 3" and 4%

N— TN

canonical variables of

vegetation and soil

MY SHIBE— = =

VU R A B

The 1%, 2", 3™ and 4"
canonical variables of vegetation

and topography

TEEWEE— ==
VU R A B

The 1%, 2, 3™ and 4%

canonical variables of soil

and topography

=0.0035X, +0.0876X, +0. 0746X, +0. 0502X, +0. 0009X; +0. 1073X, +0. 1912X, +0. 196X +0. 1733X,
V, =0. 1135X, +0. 0005X, +0. 0474X; +0. 0002X, +0. 0971X; +0.2312X, +0. 0697X, +0. 0033X; +0. 0106 X,
Vs =0.0001X, +0. 0009X, +0. 0001X; +0. 0041X, +0. 0057X; +0. 0273 X, +0. 0694X, +0. 1175Xg +0. 1708 X,
V, =0.0074X, +0. 0251X, +0. 0002X; +0. 0066 X, +0. 0072X; +0. 0116 X, +0. 0093X; +0. 0004X +0. 0051 X,
U, =0.0137Y, +0. 191Y, +0. 0356Y, +0.4514Y, +0. 004Y; +0.2196Y +0. 1483Y, +0. 0269,
U, =0.0046Y, +0.055Y, +0.0003Y; +0.0001Y, +0.2591Y; +0. 0142Y; +0. 0263, +0. 0378Y,
Uy =0.2453Y, +0.052Y, +0. 0636Y; +0. 0447Y, +0.0135Y, +0. 1026Y; +0. 0092Y,
U, =0.0119Y, +0.0004Y, +0.0112Y; +0. 0015, +0. 0098, +0. 0062¥, +0. 0186Y, +0. 0061Y,
V, =0.2206X, +0. 0826X, +0. 1997X; +0. 023X, +0. 114X, +0. 363X, +0. 1583X, +0. 2047X, +0. 3146X,
V, =0. 1385X, +0. 0004X, +0. 0316X; +0. 0199X, +0. 1436X; +0. 0502X, +0. 0045X; +0. 042X, +0. 0417X,
¥ =0.0011X, +0. 0081X, +0. 0001X; +0. 0009X, +0. 0274X; +0. 006X, +0. 0174X, +0. 0174X, +0. 0488X,
V, =0.0059X, +0. 0049X, +0. 0044X; +0. 0023X, +0. 0001X; +0. 0055X, +0. 0089, +0. 0004X; +0. 0001 X,
T, =0.0255Z, +0.5015Z, +0.0156Z; +0. 02072, +0. 3799Z;
T, =0.2758Z, +0. 00217, +0.2306Z, +0. 16012, +0. 0323 Z;
T, =0. 02477, +0.0172Z, +0.0765Z; +0. 03972, +0. 0063 Z;
T, =0. 00527, +0.0034Z, +0.0023Z; +0. 00722, +0. 0145Z;
U, =0.4209Y, +0.0319Y, +0. 5498Y, +0. 075Y, +0.0076Y; +0. 093Y, +0. 0035Y; +0. 0087,
U, =0.0808Y, +0.5758Y, +0.0569Y; +0. 2674Y, +0. 1409Y; +0. 2776, +0. 4345, +0.0111Y,
Uy =0.0094Y, +0. 1929Y, +0.0042Y, +0. 0322Y, +0. 1824Y; +0. 0351, +0. 0829,
U, =0.0457Y, +0. 1841Y, +0.0033Y; +0. 4639Y, +0. 0942, +0. 5603 Y, +0. 4556Y, +0. 0072Y,
T, =0. 12417, +0. 1175Z, +0.8194Z, +0. 36442, +0. 0129Z;
T, =0.35647, +0. 83872, +01695Z, +0. 064Z, +0. 23767,
T, =0.1073Z, +0.0251Z, +0.5175Z, +0. 21617,
T, =0. 1382, +0.0052Z, +0. 00847, +0. 0089Z, +0.2802Z,

3 Zigfnitie

“BiA (CAEAL) ALV (VPBEAL) ™ 2 5 23R FE VG 350 3t X T 548 5 R A WA K A 25 PR A T e g i 2
98 e J R A 7 T MK iy M RAHT R X — IR A BE R B R SR %

B SS B RR PR 55
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3480 g & ¥ ik 30 &

HR RN | Z R E AN ELE K G AR AR U | S R AR, KR b B S (] A A 4 LR S S
JRPESE FPEAB/NFMFECESREAIRE MR SO Lk st X A ORI A RZE A KA A Bk b 48
B b BB R BEREAL , — ELBALXE LMK , T2 A st P TOUAR 78 ¥ B E BT 0 K 9 I I YR S AR X UL
T, ZMBEFEE ETET . TR, B F AR AL+ 3R , 4 K5 FRAIEAS B LB
FIESE K LR TE, SRR TR, A S B 2 A 5, BARE R R i S A ST R REA B B8 1k

ARHRERPNE RS BRI, & AR A R B oA AR S IR Rl R A P dee 5 W S
P A TR AR B R TR0 B A Sk i IR R SR, R — IR R 8 R 2 AT BB AR AR BT IR R H (45
R 2 RERE LR AR AR E MR AR S R . ASCEETARIE 2 hn” S5 I TRE 3t , LA S TR0 e AT 4 5%
WLEATE R RBE , 2 TCGE AT F-BHa /R T W iripide At A2 25 R G0 B AR AR B 13 ST AR LA
PR, LAGESE S 0re ) A [RIE G X SR A L sk SR A S

WEHTRR SR M R SSR A S R G R A, DR E R EAES, HRSBMRE. E
PO IEAHIL K 22 N EARH , BRIGAK Simpson 188039515 \pH ZEF AN KD, Hifth 18 NMEIRI R P 3R EEAE
o ERAATERY, Ga LREER T RZASREN LR T, BAEENERER, AR SR
B T A B R R A PRSI TR R G P U A T UK BT, T e DA 3 3t ) 0 3 S R X R 2
R, SR

R B 2207 FEAs 50 ML RIS, LT AREER] 19 A J97KF-R0 70 4 A28, ELARBE T g K80 £
AL PR G225 . HAPSH 1 A ARILAh kB2 JE B RIK R AR AR ST, 56 2 28 i
AbALTE B AHE AR B U A AR T ARSE Y, 55 3 28 AL e T b b3 TETFR 8800 m” fryJFAE AR, BEVE 4510 5 2,
THRAEIR o 57 4 2 7Y R S IO T AR/ N SR A SRR, T BE U , 3R BRR ,  BE RN BE K, (E R | A AR
R IR/, i SRR O

IR R RV ARSI AE S R AN EE RS R T MR B IR R AW RN, A
WA R IR T 3R (o B, ) A ) RS 2 S v S By, T 8¢ 4 ) E S AE Oy e 77
WIS o TR 8 3 X 7K BABE YR A BT 20 O R e AR O, T R AR B O A A 2 ORI VR 26 B . [RTUG, A
V-3 Ip = Z R EAE A, LR R R . SLRIASC TR B, L3 T2 — TRV B A g R T
F— LRI B AR R BGR 0.749 0. 627, A YU R B R BN AR R R 045, RIRAIE Y 2
BT BL T W A RARAEER, SUN b -9tk 2> I S E RS Toa A 4882 P, 3o RACa £ Kk g2t gk
WEITR, FIE T A 9 6] A S RIAR G R BUR K (B SRR B3 . A5 1P IR 1 O 5F — X S AU A 5%
RHC 0.771, B BE K, EEREW A A REREMAMO RSN EEE, LRz
(B35 — X LA SC R BOYIR B TR E K S A A IR RAA YUR SRR, A Tram A b
FRE AL F1 7K F e o
B BB E L XA SIS R B
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