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Classification and Ordination of Fengshui Woods on Karst Hills of Guilin

HUANG Qicheng’?,MA Jiangming'"
(1 College of Life Science,Key Laboratory of Ecology of Rare and Endangered Species and Environmental Protection, Ministry of
Education, Guangxi Normal University, Guilin, Guangxi 541004, China; 2 Xishuangbanna Tropical Botanical Garden,Chinese A-

cademy of Sciences, Menglun, Yunnan 666303, China)

Abstract: Based on community investigation on karst hills of Guilin,and used two-way indicator species a-
nalysis (TWINSPAN) and detrended canonical correspondence analysis (DCCA) to quantify classification
and ordination of Fengshui woods communities on karst hills of Guilin, we explored the relationships be-
tween plant communities’ distribution and environmental factors. The results showed as below: (1) domi-
nant species of tree layer of Fengshui woods communities are mainly Cyclobalanopsis glauca ,Croton xiao-
padou , Canthium dicoccum , Cinnamomum saxatile , Mallotus philippensis, Sinosideroxylon peduncula-
tum , Sapium rotundi folium , Albizia kalkora , Loropetalum chinense , Pittosporum planilobum ; Dominant
species of shrub layer are mainly Bauhinia championii . Decaspermum esquirolii » Alchornea trewioides ,
Sageretia rugosa s Millettia cinerea , Jasminum seguinii ,Millettia pulchra ;Dominant species of herbaceous
layer are mainly Carex tristachya , Teucrium pernyi ,Onychium japonicum ,Ophiopogon platyphyllus. (2)
29 Fengshui woods plots were classified into 8 different association types. Both TWINSPAN and DCCA
made the consistent results, DCCA ordination preferably reflected the ecological relation between the com-

munity types and environmental factors. (3) The axis 1 of DCCA mainly reflected the change law of slope
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aspect. From left to right of the figure of the DCCA ordination, there had the transition of slope aspect from

shady slope to south-facing slope,along with the light intensity and dry-hot habitat strengthened,and the

altitude gradually reduced. The axis 2 mainly stood for the change of the slope degree and slope position,

the slope degree was steeper,and the slope position had the transition from downslope to upslope,along

with the rock bare rate increased. (4) The changes of slope aspect and slope degree were the mainly ecologi-

cal factors which influenced the heterogeneity of Fengshui woods structure and distribution on karst hills of

Guilin.

Key words: Fengshui woods; TWINSPAN classification; DCCA ordination;karst hills of Guilin
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Table 1 General survey of sampling sites in the study area

v oL o HARER Y pap = 35 TR I fr

FF i 5 . iﬁ}g.{iﬁ . Rock bare Slope Slope Elevation Slope

Plot code Geographic location o ot
rate/ % aspect degree /m position
1 25°19'04"N,110°25'37"E 80 NWs8*® 40° 269 T Lower
2 25°19'04"N,110°25'37"E 75 N 40° 269 I Upper
3 25°19'03"N,110°25'44"E 85 E 35° 235 1 Middle
4 25°19'03"N,110°44'04"E 85 NES8° 35° 235 1 Middle
5 25°19'02"N,110°25'49"E 75 NE21° 30° 240 T Lower
6 25°19'02"N,110°25'49"E 90 NE17° 35° 235 F Lower
7 25°19'07"N,110°15"18"E 60 NE61° 25° 196 T Lower
8 25°19'07"N,110°15'18"E 80 NE61° 25° 196 T Lower
9 25°18'30"N,110°15'44"E 90 N 45° 247 1 Middle
10 25°18'29"N,110°15'42"E 70 NW10° 35° 245 F Lower
11 25°18'29"N,110°15'42"E 70 NW6° 35° 245 F Lower
12 25°18'29"N,110°15"42"E 60 NW45° 40° 214 T Lower
13 25°18'32"N,110°15'56"E 80 SW18° 75° 280 I+ Upper
14 25°18'32"N,110°15'56"E 80 SW18° 50° 272 I Upper
15 25°18'32"N,110°15'25"E 80 SE12° 40° 250 1 Middle
16 25°18'30"N,110°15"44"E 80 N 30° 247 I Upper
17 25°18'51"N,110'25'48"E 80 NE30° 26° 226 h Middle
18 24°55'25"N,110°31'24"E 70 SW45° 45 207 1 Middle
19 24°55'25"N,110°31'28"E 60 SE30° 35 215 1 Middle
20 24°55'27"N,110°31"17"E 75 SW40° 40° 183 th Middle
21 24°55'26"N,110°31'20"E 75 SE10° 40° 215 1 Middle
22 24°55'23"N,110°31'28"E 40 SW20° 30° 140 T Lower
23 25°16'04"N,111°19'38"E 65 NW69° 40° 226 I Upper
24 25°16'04"N,111°19'38"E 80 NW69° 40° 220 I Upper
25 25°16'04"N,110°19'38"E 80 NW50° 40° 266 th Middle
26 25°16'04"N,110°19'38"E 80 NW75° 35° 245 F Lower
27 25°18'51"N,110°25'48"E 90 NW60° 30° 226 th Middle
28 24°49'55"N,110°23"16"E 70 NW84° 40° 151 T Lower
29 24°49'27"N,110°23'36"E 80 SW23° 35° 163 T Lower

i« SE ARKFIHGE. A0 SW. b3 NE. R AL N AU NW. oy . R IA .

Note: * :SE. South-east aspect; E. East aspect; SW. South-west aspect; NE. North-east aspect; N. North aspect; NW. North-west aspect;

The same as below.
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Table 2 Important values of main plants about tree,shrub

and herb of Fengshui woods on karst hills of Guilin

YFh Species M IV

H Xk Cyclobalanopsis glauca 15.450 9
/NE . Croton xiaopadou 7.662 4
5 A Canthium dicoccum 7.358 0
Fl#E Cinnamomum sazxatile 6.207 0
HUBESE Mallotus philip pensis 5.895 6
MG Sinosideroxylon pedunculatum 5.888 4
[ -5 41 Sa pium rotundi folium 5.328 6
& Albizia kalkora 4,554 8
W& Loropetalum chinense 3.593 0
it | Pittos porum planilobum 3.500 2
NG FILEE Croton euryphyllus 2.569 9
Tree layer G W Radermachera sinica 2.453 8
BREE Croton lachnocar pus 2.039 3
KM Celtis sinensis 1.630 8
WA Cephalanthus tetrandrus 1.515 8
E VK Decaspermum esquirolii 1.437 8
5§ Diospyros cathayensis 1.3361
HA& W Paliurus hemsleyanus 1.269 8
WAL Boniodendron minus 1.264 9
Wit # iz Clausena dunniana 1.244 1
KB Acer coriacei folium 1.143 4
W& K Pistacia chinensis 1.122 5
T W Bauhinia cham pionii 8.701 3
HLBESE Mallotus philip pensis 6.818 7
FH W HE Cyclobalanopsis glauca 5.2950
YK Decaspermum esquirolii 5.062 4
218 1 RFF Alchornea trewioides 4,667 2
4 MG E Sageretia rugosa 3.237 3
KBRS Millettia cinerea 3.043 9
EM R Jasminum seguinii 2.792°5
i B & Millettia pulchra 2.663 8
/NE & Croton xiaopadou 2.186 6
WA W Albizia kalkora 2.102 8
£ L% Cinnamomum saxatile 1.945 3
HEAR BEE Guihaia argyrata 1.682 5
Shrub layer i 14 iz Clausena dunniana 1.5417
H I & [ Tarenna depauperata 1.517 1
3G W Radermachera sinica 1.483 7
KB Acer coriacei folium 1.429 5
ALK Boniodendron minus 1.368 6
A L o1 Ligustrum tenui pes 1.357 8
TMi 12 T Salacia sessiliflora 1.352 6
f1 5 W Mallotus re pandus 1.242 1
it | Pittos porum planilobum 1.2130
#Mi Sinosideroxylon pedunculatum 1.176 8
T B % Gaultheria leucocar pa 1.170 5
AN Celtis sinensis 1.158 7
Wi kE A Photinia chihsiniana 1.002 2
ZHEE Carex tristachya 14,242 1
L ERBE Teucrium pernyi 9.448 3
WS Onychium japonicum 8.767 5
FE S B 55 Ophiopogon platy phyllus 8.620 7
ﬁ[@ﬂf@(éﬁ)ﬁ Adiantum caudatum 4,961 8
" RN EL Preris multi fida 3.872 8
Hiéﬁitr JEHE Arthrazon hispidus 3.710 1
1% Themeda caudata 3.636 8
M Selaginella involvens 3.079 0
445 Pogonatherum crinitum 2.687 3
T 8% Senecio scandens 2.6715
Wit & Drynaria roosii 2.500 0
KK E Oplismenus undulati folius 2.176 7
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necio scandens)  FHL#E 5 (Mallotus philippensis) K141
B I FRFT (Alchornea trewioides ) 55 3 BEAS JZ 1 L 4 Fp
=R A RN AR R, FE B A R Oy B I B
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jap()nicum JE
T X AR-RLBE 58 4 g 08-S 1 A& AR+ =
e A ﬁﬁﬁ M (ASS. Cyclobalanopsis glauca-Mallo-
tus philippensis + Bauhinia championii-Teucrium
FEFETT 3.4.5.6.7.8
AT FEARZPEEFN T KR 322 AR F A
1% (Cinnamomum saxatile) \ 1 FL A (Boniodendron mi-
nus) /)N B SIS R (Loropetalum chinense) 28, i AR
JE AR S R0 ARRRE S FR  » F2 BEAEAE R O 209 1
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UKL S Y OB 7 5 B AS 2 R DE SR g I LU A LR A
SREEE R, AR RO 25 (Lycoris anrea) | 4x
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ginella uncinata) ,

pernyi +Carex tristachya) ,

¥ (Pteris mul-

BT ARARCE I A L XUKORRHE P 4 5 11
TWINSPAN 43254 IR [F
1~29 NHETT 5 s D R R A N R 1 — 2 4L 7 8
Fig. 1 Dendrogram of TWINSPAN classification

for Fengshui woods on karst hills of Guilin
1—29. Code of samples; D. No. of classification;

N. No. of samples in group
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Table 3 The main characteristics of the TWINSPAN classification for Fengshui woods on karst hills of Guilin

REA 274 et W in) Yz HATRR A
Association Elevation/m Slope position Slope aspect Slope degree Rock bare rate/ %
T 269 T .. I Lower, Upper SW.S 40° 75~85
Il 196~240 F.# Lower, Middle NE 25°~35° 60~90
il 214~247 F ., I Lower, Middle, Upper N, NW 30°~45° 60~90

N 250~280 . = Middle, Upper SE.SW 40°~75° 80
V 163~215 F .7 Lower, Middle SW,SE 35°~45° 70~80
VI 183~215 F.# Lower, Middle SW.SE 30°~35° 40~60
VI 220~266 F.# . F Lower,Middle, Upper NW 30°~40° 65~90
Wi 151 T Lower NW 40° 70

ti fida) FAL T2 (Themeda caudata )&%,

I Aty A /N B 52 200 - P B 0 2 DA
(ASS. Cinnamomum saxatile + Croton xiaopadou-
Bauhinia championii-Ophiopogon platyphyllus,
BHEAETT 9.10.11.12 F1 16, Fr AR J2 L #Fp b A 1L
RN B, 32 R A O B i 5 48 (Sapium ro-
tundi folium) | J i A (Pittos porum planilobum)
AL A5 YRS 5 HEARZ AL TN A Je 20 - F2 B A AR b
FE L v (Ligustrum tenuipes) F55 M R 2 (Jasmi-
num seguinii) 5 3B A A7 LA /N T A R I 5
AR JZ B ICF5 A g ] it 3 B R 32 R AR A O D LA
BFBE . T B 6 (Senecio scandens) Fl = Fi 5 ¥4

IV BRAE /)y B -4 4 A e - e - — A
= R M (ASS. Sinosideroxylon pedunculatum ~+
Croton xiaopadou-Sageretia rugosa + Bauhinia cham-
pionii-Carex tristachya) , L $EHETT 13,14 f1 15, F¢
AR 2B Ry ek RN E L AR O e R
Fil « L& RN KUAR ) (Cephalanthus tetrandrus) 55 ;
AR 2GS by A - A A TR RN e 25U 2 S A AR A
S M 2Rt A 45 s REAR R AR AR O = RE AL RE,
B AR A R T B R L A RS

V. i R-58 B R-HE Bk 2Rk A P (ASS.
Canthium dicoccum-Decaspermum esquirolii-Adi-
antum caudatum) . BFEFETT 18.20.21 F1 29, F¢
AR BNy 8 A, T2 A R A 1l B A R
LIRET S Rl W L I AN PS8 N S £ SEE0 L P EA
T LR A I A R 2 L AT R R Y ST 5
A2 A Ny BE PR R L T A A AT R
R (Arthraxon hispidus) Fl 8 4E B 4 ¥ 5 (Ony-
chium japonicum) %,

VI HE R+ R Se-5 e R-= B A R RE A
(ASS. Loropetalum chinense + Mallotus philip-
pensis-Decaspermum esquirolii-Carex tristachya)

BAERETT 19 T 220 FF K JZ 1 35 Ph D ik A AR B

ge FHAE A TR G B R (Cornus wilsoniana) Ji#
Y/ (Cladrastis platycarpa ) F 6@ M 540 &5
PNARY RSN Sl R 3 N o S o ol [ A
(Photinia chihsiniana ) 1 [ 7 (Cinnamomum bur-
DEFRI S = RR AL, 32 BEAE AR R Ay I 8 R R
T,

VI 7 AR A R S-S+ A i - = R
E R A4 5 & BB (ASS. Cyclobalanopsis
glauca + Mallotus philippensis-Millettia pulchra
+ Acer coriacei folium-Carex tristachya + Teucri-
um pernyi), WIEFETT 23.24,.25.26 F1 27, Fr R
JEDC T A 5 XIAR AR 58, 32 22 0 A= b Ol i 520
T BB 5 (Croton lachnocarpus) %5 5 VE AR JZ WAL
ST O i - AR B A O 219 1R
R I BS5E & 3 A 7 X1 RR FHRELARE 5 114 8 1

VI 75 08+ L B G295 L R R4 22 B+ oK
KB HE M (ASS. Pteroceltis tatarinowii + Croton
euryphyllus-Alchornea
crinitum +Oplismenus undulati folius) , BIEFETT
8. IEARBZLHEF N EHEEAA TG, FEMEAEF Y
R (Chukrasia tabularis) i F i i F0RE R 46 45,
HEARZ I H A R 218 LU RRAT o 32 2 PF AR i Oy i i 22
AR (Celtis sinensis) M #5 (Ficus tinctoria)
G 7 N

FEX) 8 ASHEMEAL L HEM T AV 2 A HE AL 12
ANEEH R A T RIAR A HLIAE Dy B A2 AT R
A Ty 15. 45 3 0T A 5 75 (KB A B 8
FR 3 I P AR AT G U0 T PR A R A U A
L KUK AR FE P AR 7 ) T S A . S Tl B A% 2 I
DL b T2 B AR AR R RN B A B I 25 S L W]
BV A 1L KUK OPR R 0 B 9 0 A 1 A TR RE DA

R,

trewioides-Pogonatherum
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2.2 DCCA #F

DCCA nfRUA & CCA 5 DCA 18545, Bk
HEY i FES ISR 58 CANOCO4. 5 314
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29 ST BT BG RBE I TR O 52X 29,5 S IR EE A
TR 29 BT RO 1~29 R0

HiHET 25 15 1 DCCA 9 — 4 H e |1 (& 2)
Bl 2 i S AR A A BRI 1 i Sk B Ak R BRAC R
PRI PR 5 HE P Al I B AE L SURE SR L i Sk R
FEAR A BT R T 15 HE 3 A SR P Fy /N s
JoRT Lk 5 Sk A HE P A A BSOS R o Sk A HE Y il
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160174 £ 019
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K2 Hebos A KUK AR R ) BETE 29 S FETT
H5®E RN DCCA 4y
NCHEAT AT O A @ BEAN ;L BV
O. FEANVL O BEANL @, FEAAN
Fig. 2 DCCA ordination plot of 29 samples for
Fengshui woods on karst hills of Guilin
/\. Association [ ; A. Association [[ ;<. Association [ ;
@. Association |V ;. Association V ;O. Association V[ ;
[]. Association \[ ; 9. Association V]|
F4 EREBALRAKKREWETE
DCCA HEFr 3 5 3R 88 B F Z 18] B9 16 5 56 B
Table 4 The correlation between the first three axis of
DCCA ordination and the environmental factors

for Fengshui woods on karst hills of Guilin

A Do FOR I B
# 4k Elevation —0.749 6 0.537 1 —0.078 5
I Slope degree 0.002 7 0.889 7 —0.1059
W) Slope aspect 0.905 6 0.337 8 —0.251 4
Wi fii Slope position —0.140 1 0.724 3 —0.112 6
EAMEE#E Rock bare rate —0.3653 0.256 7 0.809 0
P 5 58 IR O R B
Correlation coefficient between 0.915 0.832 0.677
species and environmental factors
FHRHRRY o002

Monte carlo test results

FPE Y 1E B 43 3 2R R BE I i HE ) il OE L R
AHIE R FR o HA XHE R /N 7R A ME R/

# 4 Bon DCCA iy = b 5 2 3R 58 [ 5 Z 18] Y
MR RE . G 2 ML 4 50 50— ZHP R
FRAOEAE 23 51 R 0. 501 F10 0. 301, ) 55 24 455 R - #H
K BB 4R 0. 915 0. 832, P Fh-4 55 56 R
525 BT 57 1% W A 2 B E
Ko Blimy IR A A — HE i 0 R Y O TR A 5 A
—HE P b 5 TR A OG b 3 ) 5 5 —HE R Al i A DR
FRBGEEF] 0,905 6,3 2 5245 R I A Oy 3 TE ARG
(P-value=0.002 0) ; iE 3k . F f1 #R 55 22 AL AR 56
—HE R b Y R X O (R 5O R R R O,
o R S A A DG R B — 0. 749 6, DCCA
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