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Abstract ; Karst rocky desertification has become a very serious eco-environment issue in southwest China, severely hinde-
ring the local sustainable development of economy and society. Vegetation restoration is key to the rehabilitation of karst
rocky desertification and a series of comprehensive controls for rocky desertification have been carried out in karst areas. But
there are very short of the studies on plant community structure and species diversity of karst plateau basin ecosystem in
southwest China. And the responses of plant community structure and species diversity to the succession of rocky desertifica-
tion are still unclear. All these seriously hinder the control of rocky desertification. In the present study, a typical rocky de-
sertification ecosystem of karst plateau basin, Boluo small watershed in Qingzhen City of Guizhou Province, was selected as
experiment site. And five sample plots were set up for each degree of karst rocky desertification, namely, nil, potential ,
slight, and moderate. Then, the plant community structure and species diversity were investigated by ecological survey
method from 2013 to 2015. The results showed that the plant community structure of rocky desertification ecosystem was very
simple, only 58 plant species including 28 herbaceous species (belonging to 18 families, 24 genera) and 30 shrub species
(belonging to 17 families, 25 genera) were recorded, and 82.36% of them belong to monotypic genus. There are obvious
differences of plant community structure between different degrees of rocky desertification, and the plant population density
among different degrees of rocky desertification also varies obviously, with the order of slight > moderate > potential >
nil. The indices of plant diversity, evenness, richness and dominance all are low, and each of them has no coupling rela-
tionship with the rocky desertification. Along with the increase of the years, the plant community height, ground diameter,
population density, and shrub biomass show an increasing trend, but there are not significant differences between adjacent
years. The human disturbances on the ecosystem in study area getting weaker, the importance of dominant species tends to
decrease, and the vegetation shows a trend of positive succession. The results have important values for the restoration of
rocky desertification in karst plateau basin, southwest China.

Key words: karst plateau basin, rocky desertification, plant diversity, succession
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KATTIR L VTR FR g B 7Y iy e 107 A o AL 46 b b
A28 HIE DL W a K+ o T
S PR AR AR A 26°30.961'N,106°20.328'E , 3k
1271~1451m (% 1), BFFE X H AL 5 FH T 0 35k
Mgk , NJE ghsm 2z, 20 fikat 50 4F48,
TFRLARELAR , 3t e A o TP B A 8 A2 B AN [
JE BRE IR, S50 Y b s B0 E K A 2R R R
RO, A 20 AR W, % X St T AR AR
FEA TR, 5 52 2006 4F LISk, 520 7 &L F
MO TR AR A AL LR A A B TR IS N 9 A=
BIEEAG3 — & s, B AT, 1% X A 540 T R
d GV AR 13.1%, OB TE 2 2 B A ik b &,
JC WEAE R B R B A T AR 0 A1) E Y X
T AR 58.46% 16.86% 13.44% F1 5.99% , JE 1% il
5 TR B 5 X R T ALY 5.25%, 2013—2015

AR AR 14 °C WL 215 mm,4—8 A
B I8 B 2 4 AT R A Y 75% , JE I ARG R DR
7 AR A
1.2 ARF*
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ZE(2002) M TR A AL SRR bR e (R 1),
XA GT X AL PR AT PR AN B A B 5% X A Ak T
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B4R T BRSE H 5  2 JE R A B 05 D (G %E
)% ,2008) , FSHEITEARN I 2,
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Table 1  Classification standard of karst rocky desertification
AR — HOREE TR
AR S Percentage of iE%mﬁ e G2 M Average of soil
e Soil coverage Slope . .
Degree of rocky desertification exposed rock (%) (°) Coverage of vegetation thickness
(%) ¢ and soil (%) (cm)
JG Nil <40 >60 <15 >70 >20
T FE Potential >40 <60 >15 50~70 <20
BB Slight >60 <30 >18 35~50 <15
HFJE Moderate >70 <20 >22 20~35 <10
iR High >80 <10 >25 10~20 <5
5% FE Extremely high >90 <5 >30 <10 <3
®2 PRBFELRBRR
Table 2 Basic information of sample plots set in the study
A A FEEARER  PRYLRERE PR VRIS - s
F5 AL Average percentage Average of soil ~ Average of vegetation  Average of soil FeJr . i
Degree of rocky . Sum of Serial number
No. desertification of exposed rock coverage coverage thickness lots of plots
e (%) (%) (%) (em) P Y
1 7t Nil 0 83 81 32 5 P1-5
2 TS TE Potential 42 56 13 19 5 P6-10
3 2B Slight 62 24 22 15 5 P11-15
4 1) Moderate 71 13 20 10 5 P16-20

T« A TURCE B R 5T BP0 S 3t

Note: Data in the table are derived from field surveys.

FHXFRERE = (PSR B <100 ) /2T
TR AR5 5 AR 4B = (R %) 56 g B T
FRX100) /4= FB 4 Tl 10 50 6y v B T L5 A6 % 431 5 =
(PR ATUEE x 100 ) /42 ERY) R Y OB 5 FHXS 5
JE = (LR 4 ST 15 5 BE X 100) /4 355 4 Bl i S 2
R Z R AR G B = (RPN 5 X 100) /42
TR

*Wﬂ%m%@ﬁLL%éﬁﬁfﬁfﬁ%ﬁ
GERY/RENERE = Sy Yk S = G NS R A
1.2.4 #4h % o4 BEEHEY ZHM T L
THEE M. (1) Pawick E& EIEE,R=5;(2)

Shannon-Wiener 8§ %0, H = - 2 (PInP;) ; (3)
=1
Pielou 2484, E = H/InS ; (4) Simpson ff #

FEFREL, D—1—ZP2

ﬁ*sﬁﬁ@¢%ﬁﬁﬂPﬁ%ﬁlmAw
SNELRE T BT TP SAMAEO H ], B P, = n, /N,
n, NPIRR R AR, N O BEVE R A R B
(B ya V55,1995 ; T E B A% ,2017)
1.3 HERIESHH

JH Excel 2003 R AF X4 #0478 22 5 434,
SPSS 22.0 K i# 47 . H &K J7 2% 43 7 ( One-way
ANOVA) . HZ & A ( Duncan £:56) 2381 A [R] 45
AT A IR T [F]AF 53 A8 1 B i &5 /) R g i 2
FEPEARAE . ASTR A5 G0 A7 BEAK AR W R I 45 A8 R ) b
ZREE 25 THE A I R 25 R 3 a 9OF B (E
EL YIS
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2.1 HEY BRI T4 T B SR AR E

R ) Ao 8] A 45 2R L3R 3, P A A AR T AR
JEREY A 18 B} 24 J& 28 F, o AR Y Bl
Z N RAFH L Z B, R 4R AR A B} 5
AHE WS A B PR AT B 3E B, RAR R
PALA 17 Bl 25 J& 30 i, Horp i 2R ) o 2 A 4
B IRE) 7 8 8 Bl H O = AR AR
KB, WFIE X B o5 A AR R ) e, S 82.86%
HEAZRWRAIEMAEER SBRM . A58 K
MR AR R ZEAE2AdR L DRB O
B R . WA EEAE T BN, 7 255 (Lep-
torhabdos parviflora) . 7= ( Miscanthus sinensis) | a2
¥ ( Lolium perenne) 1.9 1% ( Miscanthus floridulus) .
F 4235 ( Trifolium repens ) SR WA J2 L S5,
DA N2 o BRI IEE ( Viburnum propinguum ) N
¥ F ( Cotoneaster hebephyllus) . E F H ( Itea yun-
W 1% ( Rosa cymosa) 55 W AR AR JZ 1
P Rh, H b LU 2R R0 24 B HE R P b K
A TEAN R A5 G AL IR HE R R 4
MEA W 2R, oA BALIR B (A Y VR R
AREEZLMRE B AR EE LR A T, A
B2 EELIRARL BRABE 75 BB SE 2 RE B9 2 R
T FEWTE AR T A0 AL IR BT b R VR R A
JBEEPIRH R R RSP Y
Mk, RAS 2 LU R A B A4S Tl R ) R
( Setaria viridis ) 55 1) F Ry A2 V) BE V& AL H A, AE
JEATRACIRES o AW RE v AR R T L PR
INBERL SRR E R TEAR Y T Ol 32 B JZE UM R RE
T ZE R YR AT
22 EYIBTEEMIY T EHEENARLETH
i
2.2.1 R ¥ B 5 EACIR S AL o B 3% 4 M) A
2211 MR S IE 3R 4 R BESE XA [ 45
RATEAC A D R v AR B35 22 %, oA
T R T A VA B B AR W T R R R R T
TETEFNGEE 0 AL, W TE A AL R 2 A B Ak ]
TR V& = L TC W i 22 57, b BE A AL PR B 1Y

nanensis) ./

T YIRETS = BE 1 5 % AR A (2015) DF o 2
R, LR TR A R A A A A+
B AR X — e Wr, B & A WAL AR
I, = HEFRE A SERRAC S B, vk A AL R
O3 TV AR RN B A A 1 (R AR AE L 2015)
v BE A S A A 85 P R AR B T 5 R O
M RARZYIR A 80P A PR B AR A
Wy A o R MR, R TR R R A TR
X — 25 SR X B A Ak DX S B 1 A
FAERWE T , AR IS TR
2.2.1.2 KAMY O F R £ 4 Box, HYBEE
AR A )7 157 b A% A2 AN () 45 9 Y5 Ak A 5% ) A 7
B 255, A B IR AR Y VR KA R
¥ A B VR AR VR A WA A I
TRTE RV B Ak R 5 (%) R 0 B 8 R AR L ) F- 34
WA Z BTG 25, Y FEE AR AR Y T2 1
TRAEAN R A5 A BEAL AR B 1] 19 A8 Ak 5 40 ) B 75 =
ERIT KA — A B iF oy X A7 3
AR IR 5% 0 HE A BE 75 A AR ) SF- 35 b A% 5 A ) B %
FEAE—ERAE LR,

2.2.1.3 KAMEY YRR fEis R YT 25
MR SR ABAATEN ZFEEREN, H
it A1 Y5 A S T B N, A S A 4 SF- 359 96 i 2 P
Ry fbiash (F4), TABRMHREERN AR A MY
XL K T A A B AR, R A Ak
A B A b 25 S AN
2.2.1.4 YL FAYI R KA BLEREAR)E A
Pt 5 A A EFEE W BMEXCR, HLA
WAL AE A WAk ) B 2 A ) i B AR TR
AR AL (£ 4) , X —45 R F BRI
B AL A R R R AR R A R R
KAeAseh , T ILTRAZIE S, 42w K
WU, 25 A0 AL S G TE R 2 A 2 AR,
LB A S AR R B A 14, K 2 A ) i 2 O
WD B AR AR R T DL A A AR R X AR R
Yy FHE R 2 A 1 W 52 e O — B,

2.2.1.5 YRR A RE R R 4 W, AR 4
RABA Y PR S AR ESR, BAR
ToABAL X /N, 5% B A AL X B K, S5 5 T
() 3.32 i, B0 BE A7 AR RN R B AR A b R 2
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Table 3  Species of plant community in sample plots studied

HYE
B4 B s Important value
Family Genus Species
2013 2015
FARZ Herb layer
ARAEL Gramineae T2 )& Miscanthus T Miscanthus sinensis 40.25 42.95
TS M. floridulus 35.19 36.82
VR Lolium MBS Lolium perenne 37.5 37.5
F & Setaria W& RE Setaria viridis 22.36 23.78
%%} Compositae & Artemisia 4 & Artemisia dubia 5.37 9.2
1 A. carvifolia 15.21 19.94
IR & Conyza FB % Conyza japonica — 2.3
LK E Ixeris F IS Ineris polycephala 3.58 3.07
Y5 E & Cichorium HHE Cichorium intybus — —
I} Leguminosae M E Trifolium M 42505 Trifolium repens 35 35
KB F} Preridaceae KBRS Pteris HREDE Preris multifida 22.36 17.64
IRBAEE P. vittata 25.05 25.31
B HEF} Ranunculaceae HLEAL B Anemone HFHRAE Anemone vitifolia 6.26 6.14
5 EPRFl Blechnaceae $1H & Woodwardia ¥ Woodwardia japonica — —
% %%} Scrophulariaceae JTZEEE Leptorhabdos J7 25 E Leptorhabdos parviflora 43.83 46.79
HVLIHE)E Brandisia KVLHE Brandisia hancei 2.68 2.3
H 4R Liliaceae H4E Lilium YFE A Lilium brownii 3.58 3.83
B2 i Bk B} Lindsaeaceae 5 5R )& Stenolomn R Stenoloma chusanum 14.31 10.74
4B R Umbelliferae 1% b8 Daucus A% N Daucus carota 2.68 3.83
AKiBF} Lardizabalaceae JNH JRE Holboellia JNHIR Holboellia latifolia 5.37 4.6
PR} Preridiaceae WRIE Preridium BWR Preridium esculentum 15.21 16.87
AR Liliaccae T&JE Lilium B 4 Lilium brownii — —
£ 77F} Caryophyllaceae 18 1% 5% )@ Myosoton 1817 3% Myosoton aquaticum 3.58 3.07
VP E B} Cyperaceae ZERE Carex EINE Carex callitrichos 19.68 18.41
BRE L C. stenophylloides 16.1 14.57
/NEERL Berberidaceae /NEEE Berberis H A% /NB¥ Berberis thunbergii 1.79 2.3
#BF} Smilacaceae HHLE Smilax 2L Smilax china — —
LB Rl Boraginaceae Bl ¥ g Cynoglossum fBI34E Cynoglossum amabile — 6.14
ARAZE Woody layer
i #Ft Rosaceae BT IS Rubus WIBURE Rubus biflorus — 2.3
K& Pyracantha K Pyracantha fortuneana 6.91 6.91
#7158 Rosa INBFBE Rosa cymosa 10.36 13.82
LWk R. mulriflora 3.45 3.45
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HHLAH
4 4 s, Important value
Family Genus Species
2013 2015
¥i-FJ@ Cotoneaster Bli 4T Cotoneaster hebephyllus 19.58 17.27
BEJE Amygdalus Bk Amygdalus persica — —
BB Pyrus JEAL Pyrus pseudopashia — —
15 J& Armeniaca YUFT Armeniaca vulgaris — —
/NBERL Berberidaceae /NBEJE Berberis H A< /NBE Berberis thunbergii 9.21 8.06
FEHEFl Guttiferae G226 E Hypericum G228k Hypericum monogynum — 1.15
G4 HF H. patulum 3.45 3.45
TR} Leguminosae WK T8 Lespedeza KWK T Lespedeza formosa — 1.15
APl Caprifoliaceae JEHEJE Viburnum BRAZIEHE Viburnum propinquum 31.09 32.25
BERIEHE V. foetidum 3.45 4.61
G ILIZERE V. chinshanense 5.76 6.91
flZ* %} Rhamnaceae HEMHEIR Sageretia MG Sageretia thea 3.45 3.45
2} JLHJE Berchemia 5 JLE Berchemia sinica 2.3 2.3
244 Bl Myrsinaceae BRAT B Myrsine AT Myrsine africana 14.97 16.12
I P} Coriariaceae HRJ& Coriaria 52 Coriaria nepalensis 2.3 2.3
A%} Cupressaceae MIARJE Cupressus HIA Cupressus funebris 2.3 2.3
FEFR} Lauraceae RZETFIE Litsea ARZFETF Litsea pungens 3.45 3.45
FINEL Araliaceae W AW Hedera W A2 Hedera nepalensis 2.3 3.45
kit Al Palmae FitlJ&E Trachycarpus ki Trachycarpus fortunei 1.15 1.15
(% H#RL Saxifragaceae FUE Tiea A Ttea yunnanensis 20.73 23.03
225 %} Rutaceae EWUR Zanthoxylum W Zanthoxylum bungeanum 2.3 2.3
YFAERL Z. simulans 1.15 1.15
IR E JE Toddalia “IBHE L Toddalia asiatica — 1.15
L FF} Elaeagnaceae AT & Elaeagnus HIFRF Elaeagnus pungens 4.61 5.76
ZF} Moraceae W@ Ficus MR Ficus tikoua 1.15 1.15
# Pl Buxaceae BF B3 A6 )& Sarcococca 9F 53 4 Sarcococca ruscifolia — 2.3
T =" R
Note: “—"indicates the missing data.

YR E S T oA ARSI A A, R TR
TR 2 B RN R A AR A AR A AR AR R A BE VR
R B A 5 AR B I /N DA G

222 REF R B EAMA L HELH  FRIX
A AL R A Y 2 FEPE Y 4 PP O AR AR, R
ZIX A RS R G T IR R K SR R v Ab

THRALB B (% 5) . MARSEHA BB Y)
ZAETESE B AT 2 & B M o, AR
BRI Z RIS B JC B 5 22 e M 2
L B E 8 BT AN TR) A5 A AR PR S A A
HR, MEEABERIE I, WS FE
JEFR RO B AR 3 i A A 3 T e B 4
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Table 4 Changes of plant community among different degrees of rocky desertification
i At
SZ A A -~ e e N = WP
AR BRI Rl ot SRRESE MREEMR R
Degree of rocky ~ Community height & ver:lge ?roun(d Average crown of  Herb layer biomass Woody layer biomass Population density
desertification (m) lame:lra;)tswoo ¥ woody plants (g-m?) (g-m?) (strain + m?)
2
(em) (m)
J& Nil 1.64+0.18a 3.31+1.27ab 4.31+0.30a 63.08+12.52a 0.1628+0.0156a 5.13+2.60a
WS E Potential 1.23+0.15b 2.26+0.56b 3.73+0.46b 53.96+5.22a 0.1570+0.1794ab 8.48+2.86a
B Slight 1.12+0.17b 1.80+0.32b 2.91+0.54¢ 148.28+14.51b 0.1347+0.0035b 17.02+4.16b
/1 Moderate 1.81+£0.27a 4.33+1.62a 2.55+0.42¢ 115.75+16.15¢ 0.0897+0.0037¢ 14.28+1.82h

. MR R R TR ERESS, TMETHRRAREER,0=0.05, T,

Note: Same letters represent no significant difference, different letters represent significant differences at 0.05 levels. The same below.

®S5 ARAERARURFEY SHFEEY

Table 5 Plant diversity indices of different degrees of rocky desertification surroundings

AL ZHEER R WA AR R FHEERK (U [
Degrees of rocky desertification ~ Shannon-Wiener index Evenness index Richness index Dominance index
J& Nil 2.70+0.23a 3.13£0.22a 7.47+0.81ah 0.25+0.11ac
5 HE Potential 2.65x0.21a 2.62£0.17h 7.56£0.69%a 0.360.10b
P Slight 2.75£0.28a 2.25£0.19¢ 6.73+0.60b 0.30+0.10ah
1B Moderate 2.72£0.26a 3.04+0.22a 7.46£0.97ab 0.16£0.08¢

BRI — AL 456 0097 X BT A) 8 A 25
R iR R e RS 5 B e Akl
A AR AL R B 1 T S B S R AR S 1 n ) X —
AR AR RS W5 X B A AR KR R A 2
BAGIE BN TAH B R B TR Rt AT G,

23 EYBELEMTNYMESEENERTANE
2.3.1 REVF o Ahsh BE % & B e R AL 09 F
¥yoiz R 6 Won, MY BT S B RUR A AE P oF
IR AR ) A B A8 Ak B A — 3ot B4 Bl AR A 1 1Y
TR S Bk A, R B 2015 4> 2014 4>
2013 4F, AR AR HE W Vi v BE RUR A AR ) °F- 3
AR TC 1 35 25 5 X AT B J2 T8 B e A 4+
JEUHE | SR AR OK DR IE e = BRI T A
AR, AT PR XA AR T, A b A 38
IR R BRI AT LAAS 203545 0

232 REFHWEREAMET AREAEDIFEAR

R RERIRL (R 6) , ULIARI SR X EARFEY D,
PR RS o Ak T AR B B, 45 AR [ R 2 A ) ik
Tol 225 (AR AR 0y 35 I, V8K 2 A4 ) 52 LY
TS, R UL, A AL DX AR A A A K 28, AT
fE5 )2 IR RE ) 2547

233 REVFregram AR A & 6 Al HE
Yy aE 2 R S 0 B ST R] ) RS T AN DT 3
2014 4FF1 2015 4F (%) FhRE 25 B 4 51 B 2013
AEBETIN 26.18% Fl 52.58% , {H 45 4F ] it Fh i 2 15 14
TRFEES, X—45REBR T AR M AR)Z
Ayt B AT AR AR AR

2.3.4 M SHERIBHFIRTL K6 HR, LXK
2013—2015 4F 4 FhAf ) Z HE PR 46 B e 5 AF- 0 i 1
PIESES RN O S IR (E R NG ER Ay RS <]
W22 5, BRI . 2013 4 2 HEMEHE D
Z/NT 2014 4EFI1 2015 4 {H 2014 4FF1 2015 4F /Y
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Table 6  Changes of plant community among different years

O REVE RAKEY T2 Az HEARZ AW ik S
Year Community height Average ground diameter of Woody layer biomass Population density
© (m) woody plants( ¢cm) (g+m?) (strain + m?)

2013 1.29+0.28a 2.31£0.99a 0.1303+0.0289a 8.90+4.87a
2014 1.44+0.28ab 2.77+1.05ab 0.1355+0.0322a 11.23+5.05a
2015 1.62+0.40b 3.22+1.07b 0.1360+0.0314a 13.58+6.35a
x7T EUESHEEEBERTN
Table 7 Change of plant diversity indices among different years
0y SRR Yoy R HL TR MR EL
Year Shannon-Wiener index Evenness index Richness index Dominance index
2013 2.52+0.16a 2.61+£0.35a 7.26+0.82a 0.22+0.11a
2014 2.72+0.19b 2.73+0.37ab 7.32+£0.83a 0.27+0.12a
2015 2.88+0.23h 2.93+0.45b 7.39+0.82a 0.32+0.11a

ZHMIBC R EES . Q2013 5 EEIEHLE
F/NT 2015 4E (H 2014 SR 2] FEFR RS 2013
2015 AEXTE W 22 5 . O F & B EO
AR EIRBL R EN2ER,

3 Wik

3 EERERAMB—HERRUREEDE
EEINY TS M S REHE

IS DX AR LY ) g S o v D A b e —h R A
AL D A BIF FE 45 2R 8 75 321X 1) A ) R v 2
BONERFAR)R b R ARARZ S )R B ER
D o W R R £ R R AT D e A R g R e A
AETT /R X TR /N (2 R4, 2012) I 2470, {H
PO 2 A ST A W 30T A o L Y 5 Y B R 3
(ZFna5,2016) ZAK , wl bl 305 AN ] 4t 550 3 X
H T L SRR A B A 45l A 4 T Y 22 5
B2 TR R A KA R, SR KA
AL R 30T 4 D 0 AR MRORT L e B, IF 5T IX R AR )
Py e W AR T 0 SRl R B K AR W TR
(BT ,2016) ] PEARB IR AR AR (22 7%

85,2016 ) FT N % 2% it A= P g 07 5 2R AR () RUIgR
85,2012) 3k 10 B 200 0T 4 v A A AR R G A
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T B i 0 BRAIC, B T A A 1 B 2R AR IR B
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1L B B P 5 22 1 0 R D s AR PR = 21.129% (2 15 A
85,2011, f s v 37 4R b X T Ak B B AT W R TR
BT ol ) Lo ) B Sk v TR BRI
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AL K B35 T BR 1 T RE 9 04 A AR ) i R
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TGS H i T 32 200 R A B A R
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