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Plant Community Characteristics of Herbaceous Layer in Artificial Vegetation

Restoration of Gold Mine Wasteland

YANG Hai-yu'** ,LU Xun'** ,LIU Xiao-lin' **" ,ZHENG Zi-long'”* ,ZHANG Jiang-tao' > ,CHEN Rui-feng'**
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2. Gansu Xiaolongshan Forest Ecosystem National Research Station s Tianshui 741022 ,Gansu s China ;

3. Gansu Key Laboratory of Secondary Forest Cultivation s Tianshui 741022 ,Gansu »China)

Abstract: In this study, artificial restoration vegetation and natural restoration vegetation of gold mine
wasteland in Xiaolongshan forest region were taken as the research objects. The species of herbaceous layer
were investigated by sample method,and the species importance value and diversity index were calculated.
The composition and species diversity of the herb layer under different artificial vegetation restorations
were analyzed. The results showed 1) there were 52 species of herbaceous plants belonging to 44 genera
and 17 families in gold mine wasteland, among them, 21 species belonging to 15 genera of Compositae,6
species belonging to 5 genera of Leguminosae,4 species belonging to 4 genera of Rosaceae and 4 species be-
longing to 4 genera of Umbelliferae were found. The adaptability of these 4 families was strong,and there
were more single genus and single species. 2) The important values (Iy) of Artemisia selengensis ,A. du-

bia sMedicago sativa and Anemome tomentosa were the highest in the community. Vegetation could be
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formed by different artificial vegetation restoration measures,and the Simpson index (D) and Evenness in-
dex (E) of each community changed little. 3) The changes of Margalef index (R),Evenness index (E),
Simpson index (D) and Shannon— Wiener diversity index (H) in the herb layer of Pinus tabuliformis for-
est with different restoration years were consistent with the growth of P. tabuli formis forest age,this re-
flected in the diversity index that increased with the increase of P. tabuli formis forest age at 5 a and de-
creased with forest age at 10 a. 4) Planting Larix kaem pferi +Robinia pseudoacacia and P. tabuli formis
+ Picea crassifolia could increase Margalef index (R) and Shannon — Wiener (H ), which were effective
measures for artificial vegetation restoration in gold mine wasteland. The results provide a theoretical basis
for the sustainable management of vegetation and the selection of vegetation restoration species in forest
mine wasteland.

Key words: Xiaolongshan forest region; gold mine wasteland; herbaceous layer; vegetation structure; spe-

cies diversity
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Table 1 Basic survey of sample plots

B M 2w 5 ZH M /m TR /em A 4% R AIE epg /()
1 106°11'35"E,34°20"1"N 1630 15 3 ARLE HAS P A - R 10
2 105°54'49"E, 34°20"43"N 1894 1 10 4F A i B 25 2 v 25
3 106°21'37"E,33°34'10"N 2175 25 5 AR MR AR T 5
4 106°21'14"E,33°41'4"N 2 311 30 SAEA AN+ B A2 A 0
5 106°13'41"E,33°36'25"N 1100 10 2 AR AN AR 20
6 106°11'50"E,34°15'10"N 1600 3 10 FA HRIKE 0

2.2 HMESEENREEZENE

Yy Fh B B AH (important value, IV, A HH Iy
R RIIBLF A

I.=(,+E.+H,+R,)/4 (D

A C, XL E, AR B H, AR &
BEsR, NARXARBE ;S B T B )RR AL
2.3 HFhEHEHENE

REVE YD 2 FF 1 00 7€ SR ] Margalel & ¥ 45
$0(R) ,Shannon-Wiener Z #3840 (H ) . Simpson
ZFEPEFEEL (D) \Evenness Y2 I E(E) 4 4~48
B AT

R=(5—1)/InN )
H=—[§]:]i (m%) (3)
Dzl—é(%)z D

E= [ i(%”/(lé) (5)

KF N RS AWM EEMZAGN, i 5
Yy E A,

B g8 v L B2 AR BT R Excel 2010,
SPSS 19. 0 5%,

3 HERE5 0

3.1 EXAEEYHE B AKX

FEVR A 19 40 12 5 A Bk, 2 o B A A
17 FF 44 J& 52 Bk 2>, Hrp LIZgRL 15 8 21 #f &2
BES5JE 6 Fl 544 RL 4 J8 4 P RTERM A B 4 Bl
F.ox 4 ANRH Y S 35 Bl AR BEVE MR
67. 3%, JABBLA G AP £, 1 SHEH 3 4F4E

H A i F R TAE B, O 21 B AR 55 54
i 2 AR AR AN N AR, R R R D
3.2 WHMEZESHN

IR RECGR D &0 KA FAZ Y Fh
HEAH IV>20 YA B KB (Artemisia selengen-
sis) JHLAR B (Melilotus officinalis) . B ¥ & (Fra-
garia vesca) AL E 15 (Medicago sativa) Fl /R
1% [l (Macleaya cordata) % 8 R, 76 45 ¥ W) BE ¥%
rh H EAE A K, O DL FGR, X R e R 2 B T AR
F TV 7E 10~20 ¥R W& (Erigeron acer) B
A (Fragaria vesca) KK E (Anemome tomento-
sa) TN (Taraxacum mongolicum) % 9 Ffr, &
BAE AR B AEMR T S0 AT B b g E AR A R
IV {E 5~10 WHIF A 16 F, IV<<5 (PR L, 18
BAHBAETE D E R AT . X PR s A A T A SR
AR
3.3 EXAEEYEKRE

AFEN THE B E AT A2k T &0 K 58 3
T TR 1 (A ) A KRR AR B AR B R (B 1)
PR BETT T . 5 6 5 [ AR IR S AR MR L AN W) T AE
WK 15 bt B A . 2 B v R B B AN [ R K A
(] 22 5 AN 3% (P >0, 05) % .1 5
FE b H A 35 i b 4 R B2 T 4 S R b+
TAZEEARHOR 5 5 A M AL 25 A 1 (P <Z0. 05) 5 4f
PRI 4 SRt RS B ER T
1SR H A Y& i FA + RIRE 2 S AR R 5 A
FAZE A (P<<0.05) . 5 AR B, AT
H 2% 3 b+ SRR R A + = A2 25 e 1 1 e, RE 6%
it v AR R R RRE AE G E



56 PR 2 B 2 37 &
FR2 AEAMEEHEREZEYR B . FMAK
Table 2 Family.genus and species composition of herbaceous layer in different vegetation restorations
_ ‘ ‘ \ WL R o AT
T 3 25 5 SEMEURE SIREY R SR Fh o
HF GF R I ait KA/ %
1 10 18 21 6 3 1 3 13 61.9
2 6 8 8 2 1 0 5 62.5
3 9 13 13 3 1 0 0 4 30. 8
4 8 17 18 5 3 3 0 11 61.1
5 4 6 6 3 0 1 0 4 66.7
6 9 19 20 10 2 2 1 15 75
it 17 44 52 21 6 4 4 35 67.3
*3 AAGCEEHERAEEYEEHE
Table 3 The IV of herbaceous plants in different restoration vegetations
FEHE 1 Fedth 2 FEdth 3 FEth 4 Kb 5 Fedth 6
Yrfh v Yy v Wy v /L v Wy v /L v
K 36.69  FOKFE 22.81 BRIUHTE 20.35 HALETE 21.33  JNREVER 55.37 4R 26. 54
%3 6.90 HPRIAE 22.81 K 18.63 4R 13.79 UK 52.82 Rk 17.78
BIAK 6.69  BTOtiER 11.30  RAH 12.00 —43% 7.51 WA 14.90  BOGLERH 9.49
HALH 1 6.44 B 10.18  FFHIIRR 8.94 =M 7,49 HPRLES 13.80 iR, 5.88
HHLT 46 5.70  BAMLE 9.91 k¥ 7.98  Hmzrh 6.93 FEHiE 11.01 447 5.42
RS 1.98  EBIHR 7.7 MBS 6,71 JMEFHE 4.98 KEH 7,74 W 3.85
ihE 4.46  =NpE 3.94  ZERHiHE 4.95 BRHE 4,82 9 45 4k 3.67
AT 3.45  DRREE 3.32 M 3.80 & ILSF 4.23 G A # BE 3.47
BLIE 2.83 AAEH 3.76 B 3.93 H kAR 3.37
K&K 2.81 LR P 3.66 HAAF/H 3.61 Y 2.92
g R T 2. 60 HEk 3.60 K 3.23 K&K 2.67
SHH 2.54 B 3.25  MfE 3.10 Hi3g 2.55
bk 2.54 5K 2.36  WPRIAE 2.81 %55 2.43
ITRERIE 224 — K 2.79 PNAE 2.07
WA 3 2.07 MEFEKFK  2.73
FORRR 2.02 HEw 2. 69
A 3 2.42
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5 (Carex duriuscula) &N T (Geum aleppicum) (372> FL TG (Angelica pubescens) . K 2K (Carpesium abrotanoides) W JK F (Cnidium
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Fig. 1 Growth status of herbaceous plants in different vegetation restorations
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Table 4 Changes of plant diversity in herbaceous layer

B R 5 2
P M4

R E D H

4 3.69 0.11 0.90 2.62

6 4.13 0.92 0.87 2.48

1 3.91 0. 89 0. 84 2.41

3 2.61 1.04 0.96 2.32

2 1.52 0.96 0.84 1. 84

5 0.87 0.84 0.67 1.30
£5 ARREERMMRERREY S ML

Table 5 Plant diversity index of herb layer in Pinus tabuliformis

forests with different restoration years

) - REAFEIR /a
Wy Fh 2 R PE 4R 5L
2 5 10
R 0. 87 2.61 1.52
E 0. 84 1.04 0.96
D 0.67 0.96 0. 84
H 1. 30 2.32 1. 84
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B ER M (Sorbaria sorbifolia) . & 4 F (Rubus cor-
chorifolius) % APl , 33Kl 25 4 F 5 58 B 45
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