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Fig.1 Ecology and environment status of the study area

YEZ A 0 —W1(1975-) 55, W AR FHA, BB TR, W5 05 1) - BRAKES B S5 ML



8 AR A R e e e

2016 4F- 9 H

1 HR#X 5H R F %
1.1 HEXER

W58 DX T AR &, L e B N 25 68,
T+ T X Ik K 60 ~200 m A HbAY. 8 T
MR 2R WS, Z A RARF RS 17.5~18.1 °C,
TCF A 280~290 d, H BEHF%L 1 372~2 095 h, F-3Y
TJE 76% ~82%.

1.2 A =E

1.2.1 #abuayk 5 RAE 7 &

2009 4 8 H Fhh) H R v TR A DU R R R
(1) AL JE) FI# e 34 A A 7 AR — By i
TR, BT o3 0 A T 0 R T 20 R b B R S
WX AT IE BAR IO L RIEAS TR B 25 S A A IR 4%
PERYTE RE , B2 ] DL IBURS: 5K I [A) RUJEE 1) BF 52 485
R R A 5T R I SE ik e 3 A
AN]R8 B B e A 4 v SR P I ) B 4 091) i
15 41~ 20 em~50 em HYRESS 3k 45 AFEDT  IEHTY)
FEVR R BE (Wi B R WIRE Mt b R i AR
AEfEbR
1.2.2 #HHE 5%

HEE = RS AR 10 65+ RH 0 35 B+ AF R 3 +
FAXT SRR ) /4

Y= BT (S) . Shannon-wiener ZREM:F5
B (H) Simpson ZFEAEFEEL(H') | Pielou 2] FE 4R
@Z(E) \Simpson i@’ﬁfi?‘éﬁ(ﬂ) 5 Simpson e
BHU(D) WIS k57 Sk

KR R 7 220 M1 (one-way ANOVA ) Fllf
/N 3 25 S (LSD) 3B A [ R i B o F 22 4
P2 8] ) 28 5 5 e R rh Bir G B s 2 o 3 I A
8124 E.

2 HREGAA

22.1 AREHHBELADENS
PR R (3R 1) BE BT, 1 2R
SR R A YR A P ) B RN (P<0.05) , BT
A 43 ) A R R S AR ) B R 44.73%
F133.41%; h AW HE Y W i, 41, 64% FI
26. 78%. 1A=L A= Wy ek K/ N g 4T ( 128.09
kg.hm™) > J5 ¥ (106. 00 kg. hm™) > i ] (67.12

kg.hm™) (P<0.05) ; FA A W) A= 0 £ 19 K/ NIBUT Sy
Hii81(207.43 kg.hm™) ST (116.95 kg.hm™) >J5
#(105.93 kg.hm™) ( P<0.05).

K1 FRRENEEESAEY KA LAY TR

Tab.1 Changes of above-ground biomass in different plant

categories at different successive stages kg.hm™
. thAAEY) hEEMY BAEY
g B Py /lé\ I=x Lt = .
BOHOR REME g wi R
B 641.30 ¢ 67.12 ¢ 457.23 ¢ 116.95b
rhi 1433.64 b 128.09 a 1098. 12 b 207.43 a
Ja i 1919.29 a 106. 00 b 1707.36 a 105.93 ¢

RGNS R 7 B8 3R R AR TR BRI AR AN [ Vi Br o B 2 5 Wl 3
(P<0.05).5% 3 4.

222 RREEENEREZHMEZGEEETNH

R R (3K 2) BB S T B TE 0
STofhy BRI 25 AR %) E B e 2E N (P<0.05).
0 BRI A 2 AR T B A% A 4y il Sy v B RN S B
MY 88.85% .51.34% 5 45.12% .36.40% ; ¥ &
5 ZE AR A 00 o OB B R Y 52.00% 5
38.09% , 25 R UL, BilE TR IE AT, T R S5 0 2F
HRAEAF I RE VR v 1) 468 X8 (0 50 e A A R A 2
M) ZEAR OO AR R B2 1 s g AL A AE B 2
M T R ALH 22 S B ST S B4
A6 | 21 2 R 5 55 1 EE E (R AR AN () 1 R B B
A= AR AR L.

2 REREHBEZHBEE TR T
Tab.2 Changes of important values in the main plant

at different successive stages

ik HiT3Y) T J5 3]

MR EL Setaria viridis 40.09 ¢ 45.12 b 78.09 a
I ZEAR Cynodon dactylon 29.12 ¢ 64.54 b 80.00 a
IS Lysimachia christinae 14.32 a 9.43 b 5.12 ¢
2546 Dedranthema indicum 8.90 a 8.75b 5.08 ¢
13145 Kalimeris indica 8.38b  8.14b 17.26a
2% Coriria nepalensis 0.56 ¢ 18.54 a 11.25 b
7NHAE Serissa japonica 18.34b  15.62¢ 32.87a
I Vitex negundo var.cannabifolia  15. 46 a 10. 78 ab 6.13 b
KK 4 Abelia chinensis 0.76¢ 15.09a 11.46b
i Lagerstroemia indica 16.87 a 2.88 ¢ 3.27b
JERAEE Thalictrum petaloideum 0.00 ¢ 16.43 a 6.53 b
“FHEE Carex duriuscula 7.48b  22.17a  10.89 ab
i Artemisia frigida 9.98 a 8.34 b 0.29 ¢

AT AR AR A AN R B B 22 e 2 (P
<0.05).



EREC KR

W A . i PH 5 (8 e B i AR AV 52 X AL v 45 ) S Z2 R B S 9

2.2.3 REIEHM-BAMBEMF SR

WFaE £ (3 3), M B 3847, Shannon-wiener
ZAEPEFE R (H) | Simpson ZFEPEFE B (H') | Pielou
WA 483 (E) | Simpson ¥ 5 IS (E') 5
Simpson IR E (D) B3 /N (P<0.05) , A
H A5 R 1.06 F11.23 fi5;H',1.09 1 1.20
¥ E,1.09 F11.19 %, E',1.42 1 1.51 £%; D,0.70
F10.55 ff. M == & BEHE 0 (S) B R/NIBUT
H1(11.92) >Hi (10.08) > /511 (8.93) (P<0.05).

&3 RERERESA S AT
Tab.3 Bio-diversity of plant communities at different

successive stages

VH R B B S H H' E E' D

A 10.08b 0.91a 0.84a 0.89a 0.68a 0.16a
R 11.92a 0.8 ab 0.77b 0.82b 0.48b 0.23b
Ja i 8.93¢c 0.74c¢ 0.70c 0.75¢ 0.45¢ 0.29¢

3 9w

R 7 3R 3 e rp o b b A 9 A AR A B
BRI A A AR DA A 2
it B ML R ) 5 HL A AR SR A5 LU AR )
ZRENE R Sk A 25 2R G0 - A 5 T RE Y IE W R R
A CHEE LR AT 3E V% 2B 454 B & S A8 4k
AIPFA B T PR B R AP RS Bl B i S KT
BRI, BHEE AL AT B KR KSR AL Y
(A AT s TR TP U, A SRR A G, Bl R AR
Y5 RAE YRS T AP A KL, M
InT HH A O S, B AR A
B, SR TE L ERCE YR E R e L
ROt M LA RN (P<0.05).
DA, FRATT P A 712 X A Ak A s 75 8 v — A
FRRAE = 1K BV S5 R RS Rl Z R MK
- AR T RE R P B R A

S34b, 28 5 IR A R O B B R Yy R
FLE R A R A A e T R T, Sk
1) A= i 5 v T BB 5 32 AT 0 o SIS ) A 2 I
A TEEUR 5 1, B W 2 HE PR B e 1 5] B R A
TR 0, AT AR 5 R B M) 2R AR AT 3R K
JE) 4 38 A L B4, A i e R AR R A K AR
BRI, T ARSI E G S, YR AR A

MIZREERORIGAAF , X — S5 S B2 H 0
FELREPEMZE R TS R R 2L AR
PRl P TR A 2 R — B S U A A [
BB, 25 Fof R 0 %ok A 25 P 05 ) R AT AR B R 22
SORENES ZRERA ZRICR MY P £
FEMEFF A SE e ACRAE D & O RUE 1, fETHE
ZHENE SRR E VERT A A4 26 102, VR L AU 5803
FRAAY T RIS, BATATG R T v 45 14 R 0 3
PO PR AR R X AR S A, DA 0
JOE 2% X IR A | K o0 45 A5 F B TR ) O 9 9 A
SE ST SR BRI 18] 1E u) 7 e A R

Sk

(1] SR pROCHE , PRAETT, 55, TG BRbk L R

HEVE 22 R 1R BE T R B B2 A9 AR A [T ] A W A 2 2 4
2013,37(5) :397-406.
Wu Ze-yan, Lin Wen-xiong, Chen Zhi-fang, et al.Variations
of soil microbial community diversity along an elevational
gradient in mid-subtropical forest [ J]. Chinese Journal of
Plant Ecology,2013,37(5) :397-406.

(2] <exmel], s M. OO 5 ) o AL D 1 v 2 4 S 22
PERIRZNE [J ] F0L A ,2010,27(4) ¢ 7-10.

Jin Xiao- ming, Han guo-dong.Effects of grazing intensity on
species diversity and structure of meadow steppe community
[ J].Pratacultural Science,2010,27(4) : 7-10.

(3] 77, AR A At [ 06 FH 2 3t 5% (0 P B st e
PR J]. F R ,2010,27(10) ; 10-16.
Yang Ning, Zou Dong-sheng, Li Jian-guo. The vegetation
restoration mode construction in sloping-land with purple
soils in Hengyang basin[ J ] .Pratacultural Science,2010,27
(10) : 10-16.

(4] B 7, 4R& A, o, 55 A BH 506+ el Bom Ik 2

AR SRR Y Y S TR AR [ D] AL A
2#,2014,50( 12) ; 144-150.
Yang Ning, Zou Dong-sheng, Yang Man-yuan, et al.
Dynamic changes of soil microbial biomass and soil
nutrients along re-vegetation on sloping-land with purple
soils in Hengyang of Hunan Province, South-central China
[ J].Scientia Silvae Sinicae,2014,50(12) : 144-150.

(5] B 7, 4R&A: o, 55 i BH 50 (5 o B 3 b el 9t
WAL B Be A R TR [ T ] A28, 2014, 34(10)
2 693-2 701.

Yang Ning,Zou Dong-sheng, Yang Man-yuan, et al.Changes
of the soil properties in re-vegetation stages on sloping-land
with purple soils in Hengyang of Hunan Province, South-

central China [J].Acta Ecologica Sinica,2014,34(10); 2



10 AR A R e e e 2016 4£ 9 H

693-2 701.

(6] B T A5z i, S5 7 B 5 0t e B A (7]

T A A S e T R ARAE [ D). P A 2 4,
2014,34(11) : 2 324-2 330.
Yang Ning, Fu Mei-yun, Yang Man-yuan, et al. Soil seed
bank properties under different land-used models on
sloping-land with purple soils in Hengyang of Hunan Prov-
ince, South-central China[ J]. Acta Botanica Boreali-occi-
dentalia Sinica,2014,34(11) . 2 324-2 330.

(7] BR B A 7 PH SR b e e W AR R % 4 0

T PEA LB B9 52 [ 1] 34 S B )~ 41, 2016,
24(5) : 568-576.
Chen Jing, Yang Ning.Effects of re-vegetation on active or-
ganic carbon pool of purple soils on sloping-land in Hengy-
ang, Hunan Province, China [ J ]. Journal of Tropical and
Subtropical Botany,2016,24(5) ; 568-576.

(8] J #5,%  &. RIERUEY ZRAPER I N R K5 Tr
EBUIR S R[] A2 HEE,2007,15(3) :306-311.
Zhou Ju, Lei Ting. Review and prospects on methodology
and affecting factors of soil microbial diversity[ J].Biodiver-
sity Science,2007,15(3) ;306 - 311.

[9] JRHEAR MO 2R R L1 ) 28 B AR U K R TR TR AR A

AW P Dy BT T [ 1] ARl B2 B 5T, 2003, 16 (2) -
189-195.
Zhou Ze-fu, Lin Fu-rong, Song Ji-hong. Study on ecological
protective functions of water conservation forest managed
with different measurements[ J ].Forest Research,2003,16
(2): 189-195.

[10] ST, 0 7, Al oo Al FH 55 (5 o e e st A AR

SR LR D RE 2 R PR RY RZ e [ )]0 AR A
#2,2016,27(8) ; 2 645-2 654.
Wen Dong-xin, Yang Ning, Yang Man-yuan. Effects of re-
vegetation on soil microbial functional diversity in purple
soils at different re-vegetation stages in Hengyang, Hunan
Province, China [ J].Chinese Journal of Applied Ecology,
2016,27(8) : 2 645-2 654.

[11] 8 7,48 & A e, 8. BTN 2 ISR B Rl RS

HgAnzS (] At SR [ 1] P LA A 2 4%, 2011, 31 (10) -
2 100-2 105.
Yang Ning, Zou Dong-sheng, Yang Man-yuan. et al.
Structure and spatial distribution pattern of Taiwania flou-
siana population in Leigong Mountain, Guizhou[ J ]. Acta
Botanica Boreali-occidentalia Sinica, 2011, 31 (10): 2
100-2 105.

[12] B 7, 4B A A MIo0 55 40 5 €0 b e B 3 AN ]
PRIZ B BORIHRAE 5 R BT O R [T ] IR 257
#2,2013,24(1) ; 90-96.

[13]

[14]

[15]

[16]

[17]

(18]

Yang Ning, Zou Dong-sheng, Yang Man-yuan, et al. Rela-
tionships between vegetation characteristics and soil prop-
erties at different restoration stages on slope land with pur-
ple soils in Hengyang of Hunan Province, South-central
China[ J ]. Chinese Journal of Applied Ecology, 2013, 24
(1): 90-96.

Mo T AR T, S B SR L e R A R
TR B B - SRS PERFIERESE[ )] A8 R S
B4z ,2013,19(6) ¢ 1 516-1 524.

Yang Ning, Zou Dong-sheng, Yang Man-yuan, et al. Soil
enzyme activities in different re-vegetation stages on
sloping-land with purple soils in Hengyang of Hunan Prov-
ince, China[ J ].Journal of Plant Nutrition and Fertilizer,
2013,19(6) : 1 516-1 524.

Mo 7 AR AT T, A A 5 A e b b A
AN TR S 7 B - SR A W i i ) A A e L e B AL
T RISCR [T ] ESIREE#R,2013,22(1) ¢ 25-30.
Yang Ning, Zou Dong-sheng, Yang Man-yuan, et al. The
change of soil microbial biomass carbon and the
relationship between it and soil physio-chemical factors in
different restoration stages on sloping-land with purple
soils in Hengyang [ J ]. Ecology and Environmental
Sciences,2013,22( 1) : 25-30.

Mo AR A T, A A P 0 B b A [
RS B B e E T Z R iR fE [ ] ARl
Bl2#,2016,52(8) ; 146-156.

Yang Ning,Zou Dong-sheng, Yang Man-yuan, et al. Varia-
tions of soil microbial community diversity in purple soils
at different re-vegetation stages on sloping-land in Hengy-
ang , Hunan Province , South-central China[ J].Scientia Sil-
vae Sinicae,2016,52(8) . 146-156.

R A XN A AR A DAL X A AR AR B
SERHCEMZAENER R [ )] AR R ARl R 24, 2013,
34(2) .144-148.

Zhao Lan-fong, Hu Wei, Liu Xiao-feng, et al.Effects of bio-
organic fertilizer on biodiversity in rhizosphere soil of ba-
nana[ J|. Journal of South China Agricultural University,
2013,34(2) :144-148.

Gosz ] R.Ecological functions in a biome transition zone:
Translating local response to broad-scale dynamics. In
Landscape Boundary-Consequence for Biotic Diversity and
Ecological Flow [ M ]. New York: Spring-Verlag, 1992
55-75.

Fensham R J.The grassy vegetation of the Darling Downs,
south-eastern Queenland, Australia, Floristics and grazing
effects [ J ]. Biological Conservation, 1998, 84 (3):
301-310.



3B 3 W A . i PH 5 (8 e B i AR AV 52 X AL v 45 ) S Z2 R B S 11

[19] Db, 20 R, 38 AR, 45 A IRV B B BERRAR TR 38 Ak different re-vegetation stages on sloping-land with purple
R e R 1] A 22K ,2013,32(3) « 558-562. soils in Hengyang City, Hunan Province [ J]. Journal of
Ma Hong-jin,Li Rui-xia, Yuan Fa-yin Y, et al.Stability of Hunan Ecological Science,2016,3(1) . 7-12.

Platycladus orientalis mixed forest communities at different (227 B0 2, w3 €, k4. iR fb W S e A Bl IR A2 s R P
successional stages[ J].Chinese Journal of Ecology,2013, HIERUEYIEYEIF ST [T MO RR 2, 2008, 44(7)
32(3): 558-562. 6-10.

[20] # T, 4R&4E ATER S EA T R E T+ Wei Yuan, Yu Li-fei,Zhang Jin-chi.Soil microbial charac-
P BRI S 5 R R R ()] RS teristics during succession of degraded Karst vegetation
%,2016,35(9) ; 2 361-2 368. [ J].Sientia Silvae Sinicae,2008,44(7) :6-10.

Yang Ning,Zou Dong-sheng, Fu Mei-yun, et al.Properties [23] BT, 5K #1, 082K, 5. 5 ARS8 + 153
of soil aggregates in purple soils during re-vegetation on SEHEMTIRE 2 R[] MOl BE 22,2014, 50 (4) .
sloping land in relation to soil characteristics[ J ].Chinese 22-31.

Journal of Ecology,2016,35(9): 2 361-2 368. Xiang Ze-yu,Zhang Li,Zhang Quan-fa,et al.Soil nutrients

[21] XURINE B 7.0 & AT BH T 28 (0 1 Fe B 3 b R[] ik and microbial functional diversity of different stand types
S BAEYI R R [ 1] A AR 2R, 2016, in Qinghai Province[ J ].Scientia Silvae Sinicae, 2014, 50
3(1). 7-12. (4).22-31.

Liu Chao-hui, Yang Ning.Stability of plant communities in

Effects of Re-vegetation on Species Diversity and Structure of Plant
Community in Purple Soils on Sloping-land in Hengyang

KUANG Yi-ming', GUI De-zhi', ZHANG Wei-guo', WEN Dong-xin’

(1.Qiyang County Guabang Mountain Forest Farm, Qiyang 426100, China;2.College of Science,Central South University
of Forestry and Technology , Changsha 410004 , China)

Abstract ; The re-vegetation stages were classified into successive early stage ,middle stage and later
stage by using an approach of spatial sequence instead of temporal sequence, and the plant community
characteristics and bio-diversity index in each plot were measured.The results showed that: (1) In the
process of succession, the total aboveground and middle-xerophyte biomass significantly increased ( P <
0.05) ,that of mesophyte were followed the order as middle stage>later stage>early stage( P<0.05) ,and
that of xerophyte were followed the order as middle stage>early stage>later stage(P<0.05); (2)In the
process of succession , Shannon-wiener diversity index( H) ,Simpson diversity index( H") ,Pielou evenness
index(E) ,Simpson evenness index ( £') and Simpson dominant index (D) significantly decreased ( P<
0.05) ,the richness index was followed the order as middle stage>early stage>later stage( P<0.05); (3)
The important values of dominant species such as Setaria viridis and Cynodon dactylon significantly in-
creased in the process of succession( P<0.05).1fig. ,3tabs.,23refs.

Keywords : successive; community characteristics ; bio-diversity.
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