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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 s 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
*
. N Rock bare Slope Slope Elevation Slope

Plot code Geographic location rate/ % aspect degree /m position
1 25°19'04"N,110°25'37"E 80 NW8° 40° 269 Lower
2 25°19'04"N,110°25'37"E 75 N 40° 269 Upper
3 25°19'03"N,110°25'44"E 85 E 35° 235 Middle
4 25°19'03"N,110°44'04"E 85 NES8® 35° 235 Middle
5 25°19'02"N,110°25'49"E 75 NE21° 30° 240 Lower
6 25°19'02"N,110°25'49"E 90 NE17° 35° 235 Lower
7 25°19'07"N,110°15'18"E 60 NE61° 25° 196 Lower
8 25°19'07"N,110°15'18"E 80 NE61° 25° 196 Lower
9 25°18'30"N,110°15"44"E 90 N 45° 247 Middle
10 25°18'29"N,110°15'42"E 70 NW10° 35° 245 Lower
11 25°18'29"N,110°15'42"E 70 NWe6° 35° 245 Lower
12 25°18'29"N,110°15'42"E 60 NW45° 40° 214 Lower
13 25°18'32"N,110°15'56"E 80 SW18° 75° 280 Upper
14 25°18"32"N,110°15'56"E 80 SW18° 50° 272 Upper
15 25°18'32"N,110°15'25"E 80 SE12° 40° 250 Middle
16 25°18'30"N,110°15'44"E 80 N 30° 247 Upper
17 25°18'51"N,110'25"48"E 80 NE30° 26° 226 Middle
18 24°55'25"N,110°31'24"E 70 SW45° 45° 207 Middle
19 24°55'25"N,110°31'28"E 60 SE30° 35° 215 Middle
20 24°55'27"N,110°31'17"E 75 SW40° 40° 183 Middle
21 24°55'26"N,110°31'20"E 75 SE10° 40° 215 Middle
22 24°55'23"N,110°31'28"E 40 SW20° 30° 140 Lower
23 25°16'04"N,111°19'38"E 65 NW69° 40° 226 Upper
24 25°16'04"N,111°19'38"E 80 NW69° 40° 220 Upper
25 25°16'04"N,110°19'38"E 80 NW50° 40° 266 Middle
26 25°16'04"N,110°19'38"E 80 NW75° 35° 245 Lower
27 25°18'51"N,110°25'48"E 90 NW60° 30° 226 Middle
28 24°49'55"N,110°23'16"E 70 NW84° 40° 151 Lower
29 24°49'27"N,110°23'36"E 80 SW23° 35° 163 Lower
. % . SE. ;E. ;s SW. sNE. sN. s NW, o °

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 T 4 _ +

and herb of Fengshui woods on karst hills of Guilin

Species v
Cyclobalanopsis glauca 15.450 9
Croton xiaopadou 7.662 4
Canthium dicoccum 7.358 0
Cinnamomum saxatile 6.207 0
Mallotus philip pensis 5.895 6
Sinosideroxylon pedunculatum 5.888 4
Sapium rotundi folium 5.328 6
Albizia kalkora 4,554 8
Loropetalum chinense 3.593 0
Pittosporum planilobum 3.500 2
Croton euryphyllus 2.569 9
Tree layer Radermachera sinica 2.453 8
Croton lachnocar pus 2.0393
Celtis sinensis 1.630 8
Cephalanthus tetrandrus 1.515 8
Decaspermum esquirolii 1.437 8
Diospyros cathayensis 1.3361
Paliurus hemsleyanus 1.269 8
Boniodendron minus 1.2649
Clausena dunniana 1.244 1
Acer coriacei folium 1.143 4
Pistacia chinensis 1.122 5
Bauhinia championii 8.701 3
Mallotus philippensis 6.818 7
Cyclobalanopsis glauca 5.2950
Decaspermum esquirolii 5.062 4
Alchornea trewioides 4,667 2
Sageretia rugosa 3.2373
Millettia cinerea 3.043 9
Jasminum seguinii 2.792 5
Millettia pulchra 2.663 8
Croton xiaopadou 2.186 6
Albizia kalkora 2.102 8
Cinnamomum saxatile 1.945 3
Guihaia argyrata 1.682 5
Shrub layer Clausena dunniana 1.541 7
Tarenna depauperata 1.517 1
Radermachera sinica 1.483 7
Acer coriacei folium 1.429 5
Boniodendron minus 1.368 6
Ligustrum tenuipes 1.357 8
Salacia sessili flora 1.352 6
Mallotus re pandus 1.242 1
Pittosporum planilobum 1.213 0
Sinosideroxylon pedunculatum 1.176 8
Gaultheria leucocarpa 1.170 5
Celtis sinensis 1.158 7
Photinia chihsiniana 1.002 2
Carex tristachya 14,242 1
Teucrium pernyi 9.448 3
Onychium japonicum 8.767 5
Ophiopogon platyphyllus 8.620 7
Adiantum caudatum 1.961 8
Pteris multi fida 3.8728
Herb layer Arthraxon hispidus 3.7101
Themeda caudata 3.636 8
Selaginella involvens 3.079 0
Pogonatherum crinitum 2.687 3
Senecio scandens 2.6715
Drynaria roosii 2.5000
Oplismenus undulati folius 2.176 7

- + (ASS. Sinosideroxylon
pedunculatum + Clausena dunniana-Millettia cine-
rea + Tarenna depauperata—Carex tristachya —+ Sela-
ginella uncinata) , 1 2.

) (Croton

(Albizia kalkora)

xiaopadou) |

(Bauhinia championii) | (Se-
necio scandens) . (Mallotus philip pensis)
(Alchornea trewioides)
(Ophiopogon platyphyllus) (Onychium

japonicum)
II. - + - +

(ASS. Cyclobalanopsis glauca-Mallo-

tus philippensis + Bauhinia championii-Teucrium

pernyi +Carex tristachya) , 3.4.5.6.7.8

17, )

(Cinnamomum saxatile) | (Boniodendron mi-

nus) | (Loropetalum chinense)

b

(Millettia cinerea)

, (Lycoris anrea)

(Pogonatherum crinitum) (Pteris mul-

D=1| N=29

D=2 |N=16 D=3| N=13
D=4|N=7 D=5 [N=9 D=6| N=5 D=7| N=8

TWINSPAN
1~29 ;D ;N

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

Association Elevation/m Slope position Slope aspect Slope degree Rock bare rate/ %
1 269 . Lower.Upper SW.S 40° 75~85
I 196~240 Lower, Middle NE 25°~35° 60~90
m 214~247 . . Lower,Middle, Upper N,NW 30°~45° 60~90
N 250~280 . Middle, Upper SE,SW 40°~75° 80
V 163~215 Lower, Middle SW.SE 35°~45° 70~80
i 183~215 . Lower,Middle SW.SE 30°~35° 40~60
I 220~266 . . Lower,Middle, Upper NW 30°~40° 65~90
VI 151 Lower NwW 40° 70
tifida) (Themeda caudata) s (Cornus wilsoniana)
1. + - - (Cladrastis platycarpa) ;

(ASS. Cinnamomum saxatile + Croton xiaopadou-

Bauhinia championii-Ophiopogon platyphyllus,
9.10,11.,12 16,

, (Sapium ro-

tundi folium) | (Pittosporum planilobum)

H s
(Ligustrum tenuipes) (Jasmi-
num seguinii) ;
;
N (Senecio scandens) .

N, - + -
(ASS. Sinosideroxylon pedunculatum —+

Croton xiaopadou-Sageretia rugosa + Bauhinia cham-

pionii-Carex tristachya) 13,14 15,
N (Cephalanthus tetrandrus)
V. - - (ASS.

Canthium dicoccum-Decaspermum esquirolii-Adi-

18.20.21 29,

antum caudatum) o

(Arthraxon hispidus) (Ony-
chium japonicum)

VI. + - -
(ASS. Loropetalum chinense + Mallotus philip-

pensis-Decaspermum esquirolii-Carex tristachya) ,

19 22,

b

(Photinia chihsiniana ) (Cinnamomum bur-

mannii) ;
VI. + - + -
+ (ASS. Cyclobalanopsis

glauca + Mallotus philippensis-Millettia pulchra
+ Acer coriacei folium-Carex tristachya + Teucri-
um pernyi), 23.24.25.26 27,

(Croton lachnocarpus) ;

’

W+ - -1
(ASS. Pteroceltis tatarinowii + Croton
euryphyllus-Alchornea trewioides-Pogonatherum
crinitum +Oplismenus undulati folius) .
8, s
(Chukrasia tabularis) . 5

. (Celtis sinensis) (Ficus tinctoria)

8 , I Wz 12
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Fig. 2 DCCA ordination plot of 29 samples for
Fengshui woods on karst hills of Guilin
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Table 4 The correlation between the first three axis of
DCCA ordination and the environmental factors

for Fengshui woods on karst hills of Guilin

Ttem Axis 1 Axis 2 Axis 3
Elevation —0.749 6 0.537 1 —0.078 5
Slope degree 0.002 7 0.889 7 —0.1059
Slope aspect 0.905 6 0.337 8 —0.2514
Slope position —0.140 1 0.724 3 —0.112 6
Rock bare rate —0.365 3 0.256 7 0.809 0

Correlation coefficient between 0.915 0.832 0.677

species and environmental factors
P=0.0020

Monte carlo test results

. 2 . v M
3
TWINSPAN
R . TWINSPAN DC-
CA .
“ ”» DCCA
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