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Study on Woody Plant Diversity and Ecological Function Groups of
Different Rocky Desertification Gradients in Beipan River Basin of Guizhou
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Abstract: The species richness of woody plant was investigated in an area desertified at different gradients
in Beipan River Basin of Guizhou Province via the method of cluster analysis, and the adaptive capability of
different tree groups was clarified according to the desertification of their habitat. The study results indica-
ted that: (1) the biodiversity expressed in families, genera and species decreased with the desertification
extent increasing. In specific, desertification increased the species number of the deciduous plants, the
nanophanerophyte and the microphanerophyte, but decreased the evergreen plants, the mesophanerophyte
and the megaphanerophyte. (2) Forty six dominant species were divided into 8 functional groups when the
Euclid Distance equaled 6. 5. There were 3 functional groups with 21 tree species in the area slightly deser-
tified, 3 functional groups including 14 tree species in the medium desertified area, and 2 functional groups
including 10 tree species in the heavily desertified area.
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Table 1 Basic information of sample sites

AR B TR e FE B G I R 8
Rocky desertifi- Soil thickness v s Vegetation Number of
) . egetation type
cation intensity /em coverage samples
Pl Pw,Pt,Cs,Ft,Mp,Ca,Ct,Ps,Cp 5 H F (1) I+ A bk
L >80 The arbor with dominant species of Pw, Pt, Cs, Ft, Mp, Ca, Ct, =80% 23
Ps and Cp
L Ps.Iy .Pw.Pf.Ad.Cpu.Sl.Mb.Cs % 3 ) i 57 A
SL 50~80 The shrubs with sparse arbor which dominant species are Ps, Iy, 60 % ~80% 23
Pw, Pf, Ad, Cpu, Sl, Mb and Cs
L)L PI.Pw.Ad.Rr,VI{.,Hm.Pt . RIl.Cm %} 3= 1% #HE
M 30~50 Herbaceous-scrub land with dominant species of Pf, Pw, Ad, Rr, 30% ~60% 23
Vf, Hm, Pt, Rl and Cm
PL Pf.Sd.Rp.Ad.VI.Mb.Hm %y 3= /) # B 9 72 A
ST 15~30 Open scrub-herbaceous land with dominant species of Pf, Sd., Rp, 15%~30% 15

Ad, VI, Mb and Hm

T L AE A 5L s SL. 52 B A7 A s ML it B A 154k 5 ST 38 B A7 AL s Pw. T 7 A s P 35 485 Cs. AN Fo B4 s Mp. BUBESE 5 Ca. g AR A5
Ct. W55 Ps. AL 5 Cp. JMIETF I 5 Ty, 1 BUI 5 PLJOB Ad. LLRRATF 5 Cpu. = 5t RS A 5 SL 52 48 5 8k s Mb. T ffil s R, 8oy T 3 4 VI B BR3E
o s Hm, 4 228 s RL S BL2S 5 Con, BUTAS 5 SA. FURIAE s Rp. P48, T A

Note: L. Latent; SL. Slight; M. Medium; ST. Strong; Pw. Pistacia weinmannii folia ; Pt. Pteroceltis tatarinowii ; Cs. Celtis sinensis ;
Ft. Ficus tinctoria; Mp. Mallotus philip pinensis; Ca. Choerospondias axillaris; Ct. Croton tiglium; Ps. Platycarya strobilacea ; Cp. Cla-
drastis platycarpa ; ly. Itea yunnanensis; Pf. Pyracantha fortuneana ; Ad. Alchornea davidii ; Cpu. Carpinus pubescens; Sl. Sageretia luci-

da; Mb. Mallotus barbatus; Rr. Rosa rubus; VI. Viburnum foetidum; Hm. Hypericum monogynum; Rl. Rhamnus leptophylla; Cm.

Campylotropis macrocarpa; Sd. Sophora davidii ; Rp. Rubus parvifolius. The same as below
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Fig.1 The number of families, genera and species of
woody plants on different intensity grades in the rocky

desertification area of Beipan River, Guizhou
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Fig. 2 Proportion composition of evergreen and deciduous
tree species on different intensity grades in rocky

desertification areas of Beipan River. Guizhou
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Fig. 3 Proportion composition of phanerophyte subtype

plants in rocky desertification area of Beipan River, Guizhou
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Fig. 4 Plant composition proportion of phanerophyte

subtypes with different rocky desertification grades
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Fig. 5 Cluster results of ecological functions of dominant
tree species in rocky desertification area of

Beipan River, Guizhou

T RERE th /M 0 R ER (Phyllanthus bodinieri) . A
(Mallotus barbatus) . KM 2 ¥ (Callicar pa macro-
phylla) . = 5% (Caesal pinia decapetala ) . 4 22 Bk
(Hypericum monogynum) , [ H & (So phora davi-
did) MW Wrightia laevis) # . it 7 Ff, X
S A TR B A BE A DL Y BH 3 3 Ml 3 1) LA
PR3 3 5 AR 05 2 DURR e 00 28 o L DL it ALl
KRR Z 6 1500 m LAF 5 1% 28B4 KU R
B AREARS R RN D ERBILIFEAR
HEMAEB YRR .

THRERE I 2 B2 A 5 Ak BH S v o £ 3 11D < i
IBE R i % 52 4K (Buddleja of ficinalis) | W5 i 4
(Corylopsis sinensis) & 11 JEE (Viburnum chin-
shanense) Mo 45 ( Populus adenopoda) |\ 52 F i 28
W (Koelreuteria bi pinnata) & i ¥k (Quercus vari-
abilis) . 5 5% (Coriaria nepalensis) Fl M (Salix
wallichiana ), 3631 8 Fl, X BeFh w4 K T 1
JEATEAC LA (35 L B 1) DL B3 Ry 32 5 A2 06 AL DL v
LAY L DR AL F 5 AR K iR R 2]



33 BB SN AL B VU (8] i 5 1Al DXCOR A W) 20 4 1R M AR S T RERE F 5 529

ML 1500 my iR KT R HEARK 4 F L 2 —
DT IR G B RS T RE R

TIRERE IV (o B2 A 985 Ak PR 3 7 o SR 28D < i )
AEBE iy ML 88 (Mallotus philip pinensis) PG5 2%
% (Spiraea chinensis) fR K & (Dendrolobium tri-
angulare) | ¥ | (Vitex negundo) Fl E & (Croton
tiglium) R SE 1 5 B 3K 280 A2 KT P EE £
TACEE G LA B3 B 1] LA PR 32 5 AR 06 B LA/
EALEE R A AV B 3 AR K TR AE 1 500
KU s iZ M AR & — A KRB g AR AR
SIIRERE,

HRERE V O B2 A7 AL BB 2 380 < ik 3
BEBE HFE RAT (Nandina domestica ) R 3 %% (Ster-
culia lanceolata) . F 8 . LB F (Murraya exotica) |
K ( Pyracantha fortuneana ) Fl #f 2% 1l (Maesa
japonica) WL FLit 5 Fp, ZEBHARK THEA
TEAG LA (035 b L 35 1 LB 3 A 32 5 A 36 B D /N i
FRFE LSRN E IR ZAE 1500 m LR
A KB BR B B TR RS AR A HEAR e — > LA
KRy E WA B HEH

TIRERE VI i B2 A AL B L B 3 2 = AD < it
TIRe #F B 22 Ui i L 2 Bk 3 2 (Viburnum  foeti-
dum) . F &L (Tirpitzia sinensis) fl1 % ik & X (Cy-
clobalanopsis multinervis) f i, it 4 Fp, XL Fp
AR T B A AR LR A S M s B L BH B
s AETER LN AL N L LAy R KT
1500 m DL F Al s i S BEBR 2 k75 X R Ae R HAR
BN R A ERBIDEAR N E A S RERE .

T RERE I G B2 Ay A o 2 oy £ 8D <t DI REE
M E B H (Ttea yunnanensis) . B 52 i ( Lindera
megaphylla) 5T K VB B3 48 (Sarcococca rusci fo-
lia) AW 5 5 (Rubus parvi folius) ¥ i, it
6 b, K BEFh A NV BE 7 0 W] AR A T A A i EE A 4R
ATEEAL X5 B L B 8 R A TS R DL/ IN R AL 2F o
VLR AU £ A K F 1500 m DL s s iz 280
R ST IR AR AR AR e — AR R AL LI AR
N ERESIIRERE

T RERE I o B2 A A 7 i o £ 80 < WD RE A
A 41 & 1L BR - (Alchornea trewioides) . = i %8 E-
W LU FRFF (Alchornea davidii) Fla Rt i, it 4
Fifr o 3k S A K T B B AT AL I b L 3 1) O BE 5 2R
TR DL/ & A0 28 o 32, DL e B Oy 35 R TR
1500 m AR i KA KRBT AR HEAR S 2 7L 2
— I IR GRS IIRERE

4 3w oW

BIF 5 DX F [ PG g 0 HG 5 M 4 1 0 e 55 A A
PR A X2 — e F AR N XU RS2 . K
LR RS EUE S M D BB AR AL
560 J3E A5 A O PR A AN B (EL /N L 0B R R
Folt B0 5 T o A o A A o O A s R T AR
b ZREPE XTI PE AR . FRIR A A IR AUZ S5 1 3
/K FE T (H L e P 1K BE ) 22 KR » E A BT
5 BT 3T U T R B 2 I AT
RIS S bR e AR 7 ik 33 R AR 35K 2 RE ) o i
FRAK o3 IR $2 i+ B R PR ARG 26 [A) B A48 1)
/N SR B A AR DX G PEAR BR . B A 1A B 1Y
B AR A W 96 i 6 2 /D v o 25 AR 0 s b
3 ZF R ZF AR W el /L v o AR W L B L T L
2R R ROR IR | 9 I A9 AR5 AR 25 3 12 I B 1
B BB AU ST DX UK B 1 T AR o o I 22
A TR (0 0 /DN e 2 2 AL O T TR S A /DN L 41
7 2k R )

“WITERAET 2 H RS AL A TR AL R T
AT AEAS R B B A% A W R L R R R
T REMEAR LLIE A 47 AR BE . R 2 T REAHE B il 4
B DUT I R /N A0 25 O R AL X S
fiE n] AE 5 AR T 0 BEAL XA 4ERF ML A G )
ke HF TS BR AR e 2 0 O A 58 AL T I PR SR A PR 2 —
B AT TR AL SF 2 8] 57K B 26 22 AR K o ) — 5 2
SEGT R NI 25 S AR I L X 4 92 S AL ) e
DIREREAE Y B 0 A S . 7E R A EAL X, £
e KO3R8 IR A A AR X B LA R AL 2 R
AR EIZ TR 8N TR R 4 D) RE AR 2 N
R B AR PRI 25 7 5 T P B8 A 1A 2% 1 A N
28+ 22 0/ L ZF AR AR IS B TR R ¥ /N AR 35 S T
PhSi L A1 I8 A7 S A T F B R B P A 2 A
Y s 98 B2 A7 BEAG DX PR 0 26 PR die 22 o0 A BR B R L T
P XS K A 53 BE 7K S i BR 4P TR ) g
ALY DL it /NE R Oy T2 LR B /0N AR 5 B A A
Sl DL H SRR L SRS B /INTR R[] I e i
Foft of 5 1) 51 T A RE

A AL DA B 2R 58 0 57 3 A7 8 S R ol B
— LRG| Bl R (8 — ZR B ] AL, 5] a0 A K
JE SV PRSI B 25 M 51 b 4 2 AR AR P U E
T R THT AR LT 7K 3 B IS R T R b A 7 46
P B — BT R 2 L A A KR . S B ) Ay AR A
HRAREHITE T~ 8%, AR EEER



530 o4t MO % M 40 &

TR A7 BEAL 5 B2 25 2 b YR A W) 22 R SR 2
DIRERE AT 4R B3 BT 44> A Bk 9 JEE S AU ) A
ASTIRERE - 1T LU A b fifp pe 70 v AL 0 ) b . — 1 IR)
T BV A T R 2 A T T L 2 W) o O R B
Ve AR . (B AP AR 28 N R T T R R
JE T Ll Fof ) A B T A T AR T O A IR A
FRTE M ER EIRABTFE . M Ah  F2 A ) A 5 Ak 8 2

SE K

(1] &4 DC. BRI P, AR M A, R i & LR R LT, b
AR .1990,9(4) ; 6-11.

FORD D C, WILLIAMS P. SONG L H. The definition of
karst and its development[ J]. Geography Translation .1990,9
(4): 6-11.

(2] EAEAS. w37 A v Ak ME 2 0 2 R LR 2 P i P LT DL o
[H 5%, 2002, 21(2); 101-105.

WANG S J. Concept deductionand its connotation of Karst
rocky desertification[ ] |. Carsologica Sinica, 2002,21(2) .
101-105.

[3] B ¥, RERET, LA, . Wik b XOR R 5 90 A0 Xt
IR A [T, T A AR . 2016,47(4) ; 557-563.
YAN P, XIONG K N, WANG H S, et al. Response of soil
properties to different grades of rocky desertification in Karst
areal J 1. Journal of Southern Agriculture, 2016,47(4); 557-
563.

(4] B/ T8 S [5] 45 G0 A 154 3 DX 57 7K 19 490 314k 2

AEXT LT ], Bh 2 R 5 T, 2015.15(12) « 21-27.
LU X X, LIU Z Q. Comparative study on the physical and
chemical characteristics of dripping water in caves in different
rocky desertification regions[J]. Science Technology and En-
gineering ,2015,15(12) . 21-27.

[5] XB %, & MH, Dk, 5. )RR A EAFEHR T SPAC

IR E R R B AR [T Bk 5 FF B, 2014, 42(2);
213-220.
DENG Y, HU Y, MA Z L, et al. SPAC water potential gra-
dient and its environmental effectin different rocky desertifica-
tion grades in Guangxi[J]. Earth and Environment , 2014 ,42
(2): 213-220.

[6] K& &k, RERET ., BFES, . MR /N TR 45 9 AL

AR S TR AL BRI hEK R, 2010,
(4). 17-19.
SUI Z, XIONG K N, MOU X H, et al. Integrated treatment
of rocky desertification at different levels with ecolocical engi-
neering techniques of small watersheds in Karst[J]. Soil and
Water Conservation in China , 2010,(4) . 17-19.

[7] WEEA, B, ERRWE. . VU R TR A A AL R
BRI Sk S R 2R v s s A LT VA . 2018,
38(1). 11-23.

SR GHEAT IR A B 05 1 AR S B as T Pk R A TEAR 22 1)
T QTG AR 4 B A S5 A o S8 R TE L RE DT AN BE
PEAE T A BT A RO IR AR B TR R — Rl A
Fe xR BEAR G 3t S W A B 22 A A 15 0 M 9 % 1 2R
T RETERS il XA 58114 5 T Je g 307 R 7 5 1k 3
DX B 28 0 S 57 B B Rl G L AR B S R A
ZEMIE.

WEN P C, SHENG M Y, WANG L J, et al. Temporal-spa-
tial dynamics for plant community structure and species diver-
sity of rocky desertification ecosystem in Karst Plateau Basin,
southwest Chinal J]. Guihaia, 2018,38(1); 11-23.

[8] # . ERRWF. BORHE, . ko AL Y 28
PERIEG R R M e R LT K AR FFBFSE, 2016,23
(5): 111-119.
LI R, WANG L J, SHENG M Y, et al. Plant species diversi-
ty and its relationship with soil properties in Karst rocky de-
sertification succession[J]. Research of Soil and Water Con-
servation , 2016,23(5): 111-119.

(9] Zars, #ieFE, & A&, % WIUEW X+ A Bk f
BIAE SRR S Z R0 2P DP9 LT ], K R AR DT ST, 2007, 14
(6): 318-321, 324.
LUO H B, WEI X H, LI S, et al. Preliminary study on bio-
productivity and vegetation features in process of rocky deserti-
fication, north of Guangdong Province[]J]. Research of Soil
and Water Conservation , 2007, 14(6). 318-321, 324.

(100 REFE, B/, AHE, S W VE R 0 0755 A 350 Ak ot XA

RPN SELT ] g MOl B K224, 2019,39(1)
100-107.
KANG X Q, WEI X C, LI Y F, etal. Study on species di-
versity of plant communities in Karst rocky desertification
ecosystem of southwestern Hunan[J]. Journal of Central
South University of Forestry & Technology, 2019,39(1) .,
100-107.

[11] sR7RZEE, E350, JRaRee, 5. St we ik i A 3 R R 4

WAL S5 G Y REIE D R AL BN 2 R PR AR AE LT ], VP RE R 2 2
W CHRBEF RO . 2015,37(6) : 48-53.
ZHANG C Q, WANG P C, LONG C L, et al. Species com-
position and biodiversity characteristics in peak cluster-de-
pressions differing in rock desertification of a Karst area in
Guizhou[]J]. Journal of Southwest University (Natural Sci-
ence Edition), 2015,37(6) . 48-53.

[12] AR, RERET . R0, 5. ST w0k A B Ak i X A
ZHEMES R E L) A 2l 2015, 35(2):
434-448.

SHENG M Y, XIONG K N, CUIG Y, etal. Plant diversity
and soil physical-chemical properties in Karst rocky desertifi-
cation ecosystem of Guizhou, China[]]. Acta Ecologica Sini-

ca, 2015,35(2) ; 434-448.



3 34

BB SN AL B VU (8] i 5 1Al DXCOR A W) 20 4 1R M AR S T RERE F 5 531

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Xl . By F. MY e MoROr s LT, hE R R
Rk, 2015.,45(4) ; 325-339.

LIU X J, MA K P. Plant functional traits—concepts, appli-
cations and futuredirections [ J]. Scientia Sinica ( Vitae),
2015,45(4) : 325-339.

P, xIStak, 0 #E. F. B R g TR R AR R Y Y etk
RS R N A mg [T F A S M. 2018, 42(5):
562-572.

ZHONG Q L, LIU L B, XU X, et al. Variations of plant
functional traits and adaptive strategy of woody species in a
Karst forest of central Guizhou Province, southwestern China
[J]. Chinese Journal of Plant Ecology., 2018, 42 (5);
562-572.

SIHE . BEAN, XIER. 5. B ke XY D e v AR
(8 S 5 SRk LT ). R AR 25254, 2011, 35(10) : 10001 008.
XIXQ, ZHAO Y J, LIUY G, etal. Variation and correla-
tion of plant functional traits in Karst area of central Guizhou
Province, Chinal[ J]. Acta Phytoecologica Sinica, 2011, 35
(10): 1 000-1 008.

AIRT, AR, %22 B AROR A DX Hr R AR AR T A A 4 20 g
BAyAE00]. Wb RR , 2015.54(4) : 843-847.

ZHENG Z Y, LONG C L. Plant functional types of Arbor in
Karst forest in Maolan National Nature Reserve[ J]. Hubei
Agricultural Sciences, 2015,54(4); 843-847.

HOPR T, T AR F L 5 22 e R R AR OIT A R R ) S R TR A3
(I, Aolk B FF % ,2014.28(5) ¢ 36-40.

ZHENG Z Y, LONG C L. Classification of plant functional
types based on dominant shrub species in Maolan karst for-
ests[J]. Development of Forestry Science and Technology
2014,28(5): 36-40.

B, WELC, TR, AL B P TR A A X IR AR AR
BT (3 25 0 D) A T B K B RE HE R Ay L], 74 ARl B
2014,43(3): 62-69.

GEL Y., YULF, YAN L B, et al. Evaluation of economic
function and classification of functional groups of tree species
at stone desertificated secondary forest of Karst area in cen-
tral Guizhou[J]. Journal of West China Forestry Science
2014,43(3): 62-69.

R B B HANVE S AL XA A A R R A
Prohnerel oy (], hEgeEE AR, 2014,30029) : 149-154.
LIY, YANG C, WEI X P, et al. The classification of plant
functional types based on shrub species in the habitat of rocky
desertification in Karst mountain region[ J]. Chinese Agricul-
tural Science Bulletin, 2014,30(29) . 149-154.

. ZIA, Bk . SR B b VI 0T R b X R
FHEMS S AR 2R LT AR Y R,
2019,39(2): 310-318.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

YE C. ANM T. ZHANG N, eral. Effect of afforestation of
Dodonaeaviscosa on native plant species diversity in Karst
area of Beipan River of Guizhoul[J]. Acta Botanica Boreali-
Occidentalia Sinica, 2019,39(2) . 310-318.

BRPOR ek A4, 4. J3EF RULSE %8 i 16 73
B HRMBTTET]. ARBRIT, 2018.39(2) . 19-25.

QIAN Q H, BAIX Y, ZHOU D Q, et al. Study on soil ero-
sion in Beipanjiang river basin based on RULSE model[ J].
Pearl River, 2018,39(2) . 19-25.

ATk, B R T GIS 5 RS HOAR ML £ 0 8RR A
RN L]] FE R 5 B, 2018, 43 (7).
178-182.

ZHOU X X, LUO H. Ecological environment quality assess-
ment of Beipanjiang basin based on GIS and remote sense[ J].
Environmental Science and Management, 2018, 43 (7):
178-182.

BEZ e AR, BIIR M, AL 2 B SR AL VL A 1
SURSAESPATLT]. M BRFL 2R . 2018.33(7) . 751-761.
FAN Y L, PANBT, HU Z B, etal. An analysis of tectonic
geomorphologic characteristics of the Beipanjiang basin in the
Yunnan-Guizhou plateau [ J]. Adwvances in Earth Science,
2018,33(7): 751-761.

My AR S AN SN R b 4 VO SR B R0 T e R S
HIPELT]. s 0 Aok BHE  1996,24(1) ; 55-58.

YANG C H, AN H P. Interpretation and mapping of vegeta-
tion types in nanpan and beipan river basins in Guizhou Prov-
ince[J]. Guizhou Forestry Science and Technology »1996,24
(1): 55-58.

RERET B VLR AR WEINRE A AR Y 8 R —GIS S
e DL 5t M A S ML Je st s S R L 2002,

5T RERR T AR R AR VLW TR R A XA TR A A A
T YIRE V8 X R RRAE B AR BE LT 1. SN O 5 K 2 4k (A R
BL2E M) . 2011,29(3) ; 9-13.

RONG L, XIONG K N, LI'J L. Characteristics of flora and

co-occurrence of all species among communities with different
rocky desertification degrees in Karst Huajiang Gorge[ ] ].
Jouwrnal o f Guizhou Normal University (Natural Sciences) ,
2011,29(3): 9-13.

SHAO G, HAYDEN S B P. Functional classifications of
coastal barrier island vegetation[J]. Jouwrnal of Vegetation

Science ,1996,7(3) : 391-396.

RS FRAME A IMOL dbET. b ROl R L 1981
55-58.
B FAEREIM] AR ®EEHE R 2008 106-120.

(3 & HT4L)



