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Effect of re-vegetation types on colonization and growth of biological soil crusts of dump-
ing site in open pit coal mine of Heidaigou. ZHAO Yang, ZHANG Peng”*, HU Yi-gang,
HUANG Lei, HU Rui, LIU Mei-ling (Shapotou Desert Research and Experiment Station, Cold &
Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences
Lanzhou 730000, China). Chinese Journal of Ecology, 2014, 33(2) . 269-275.

Abstract; During August to September of 2012, a survey on coverage and thickness of biological
soil crusts (BSCs) was carried on a dumping site in the open pit coal mine of Heidaigou in Inner
Mongolia. Fifteen woody plots with a size of 10 m x 10 m, 45 herbage plots with a size of 1.0 m
x 1.0 m and 150 biological soil crusts plots with a size of 0.2 m x 0.2 m were set under five re-
vegetation types of arbor, arbor + shrub, arbor + herbage ( Gramineae) , arbor + herbage ( Legu-
minosae ) and abandoned farmland. The results showed that the total coverage of BSCs was more
than 50% under each of the five re-vegetation types. The algae crust coverage under arbor and
arbor + herbage ( Leguminosae) re-vegetations was 56% and 43% , respectively, being higher
than under other re-vegetation types. The moss crust coverage under arbor + herbage ( Gramine-
ae) re-vegetation was 34% , being higher than under other re-vegetation types. The thickness of
BSCs under arbor + shrub re-vegetation was 0.55 cm, being higher than under other re-vegeta-
tion types. Vegetation restoration is beneficial to BSCs colonizing and growth at the dumping site
of the open pit coal mine, and re-vegetation types and vegetation coverage significantly influence
BSCs coverage and thickness.

Key words: dumping site; biological soil crusts; coverage; re-vegetation.
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F1 Schrodt (1979 ) 4B T € [# Kentucky ZR#F Beaufort
F5 b 20 {20 50 AR XY LR R AL, 12 X
TR R AR AR X 1Y) 70 £, RIS ER R
P XK £ 2 1w AL GA 49. 09 km®, 55 X T X
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32500 t - km™ - a”', B X KT RE S L
B R A RTT SRR 1.4 ~2. 8 /%, W 7ER" X
AR R A 7 gk R SR G TR K AR Y R
BERW A e R BS54 S @ I sE i
BOWNEZ—,

H W) 325 B2 (biological soil crusts, BSCs) 42 H
B K BESSAERR AR Y S I P R R A
KA AE YA 5 SR 2 OR AR AR A= W IR I 45 1%
BTy B AR E AR & T AR 2 R G A R
FEOUL Y L BHFE (Belnap & Lange 2003 ; 2537 7€,
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— PR A R B AR AR R T IR BUE
J& | AR R T R AN EO IR AR RS
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(1990) W5 M1 , A BSCs % 15 A 145 T BSCs 74
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Table 1 General condition of the plots

B Hb 2R AR AR (a) FEEA T B SRk MRATHE
(# 1k 2012 4F) (em) (m)

AR 1995 17 T+ AR 452.11+76.00 2x3

T AR +TEAR 1995 17 T+ V0 ik 497.33+107.42 2x3

FeAR+RA (RAR}) 1995 17 BliiE 7= 82.3162.72 2x2

FAR+HAR(EE 1995 17 i+ U FTHE 573.92+26.50 3x3

5 1998 14 lITES 78.21+17.68 4x5

# JUOF A BRI, 2 [,

F2 HBHEMO0~20 cm TEBUMER

Table 2 Physical and chemical properties of the plots in 0—20 cm soil depth

b 2SR FHLF (g - kg™") B&(mgN-gh) BBE(%) HIERFE (g em™)

AR 3.81£0.15 0.16+0.01 4.75+0.71 1.27+0.03

oA + HEAR 4.74+1.46 0.20+0.01 4.57+0.17 1.25+0.01

Tk + A (RAR) 2.69+0.97 0.20=0.02 4.21+0.80 1.33+0.07

oK + A (FRH) 2.55+0.85 0.21+0.02 2.410.51 1.35+0.02

&5 7.61+1.19 0.45+0.04 3.84+0.79 1.200.03

1.3 B4

2012 4 8—9 H AT Hr A JH A, #5175 Pl
PEELE AL RITRAR TR AR +HEAR TR+ FA (RAR
B FEAR+FA(GRE) FETEH (FEHb R IR FIHEA £
BAb AR DL 1 MR 2) , 7E B AR B AR
HFEHLEE 3 S 10 mx10 m BIRETT T A 75 K
FEAR A REE P08 3 A 1 mx1 m
FE T IRA AR A 10 4~ 0.2 mx0.2 m AIFE
J5 TR A BSCs, 43 ) 8 25 B 5 v Af 4 1) 35 B
BSCs AYZH BRI JELFE RN 35 B, BSCs FY 35 B I 1 R
FHRVERE, kTR W28 9% (2012) , i A AL 5
210 4>, Hip AR Ty 45 A4, HEARKE DT 15 4, BSCs
FEJ 150 4,
1.4 B

B 3 A A R 2 1 43 BIHE SPSS 16. 0 A1 Ori-
gin 8.0 AT, B ZE T 200 H T LA FE
FITULI S5 Z [ B 22 5 (@=0.05)

2 HRE5HM

2.1 AFIEBECE 20 T BSCs 16 5 FAR R 35
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50% , L iHbs +E RORAG B + VDT RE BC B AR T Y
BSCs &35 B e i , 409 76% M1 77% H - Bc 8 4%
T BSCs Bhag BE [H ) 22 A 2 (B 1A) . i+
TAAFIAZ I + V04T RE BC B 2500 T e 2 45 e 1) 26 1 i
1, T LA B A T RS R B, A
H 56% 1 43% ;8 i K B B PSS, i 56 B m Al

30% , b E AT I A EC B S0 N el K 55 B (]
1B) ., JHIFA+F R0 B AR B 2R 25 B 1 35 8 e ey
03 T A B AR T Al B 35 Bl 34%
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PRI AR, BN 25% F123% i #EIS 4
F 1 S e (R ARG 55 BE 1 BRAEAG B + U0 R S A A
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2.2 R[REAEBEACE ST BSCs JE
ANTAIAE W% BB 45 1F R BSCs Y JEE ¥R 17
0.30 cm, H AR + V0 Bl & 5 T B9 BSCs JE B
e, 4 0.55 em, i 3 T HAB R & 55 F T BSCs
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2.3 BSCs i S 5 A AR P R R A AR ) 25 1
X BSCs w5 £ FIJEE BE 55 AR A W) F BEAS AL ) 5
JER RMEATER M) & B, T8 & BSCs AY M T5 1
TSR RIS NS 45 e 5 AR A KB ) 5 32 ) 22 EAH
KK FR BB 2 A A HE W) 35 B B 38 BSCs 1Y) 36 i
SN )| I (5N =T NS S B 7| R TAE ) O N
BSCs [ 55 B FI&F A 45 Bz 15 RO FE ) 25 2 [A] 2 B
FHOCIC R BERES B 5 WA R W) 35 14 [R] 1) C R A 5
T REKF(P=0.035)  BAgs i 5 A MY i
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Fig.1 Coverage and relative coverage of BSCs in different re-vegetation types
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Fig.2 Thickness of BSCs in different re-vegetation types
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3 Wiessie

A 1L B R TSR I ) R MR RSEIR , 7 v [ ) 22
At SRR — A E L H 552 B v B E ALY

A AR FRBE [A) T ( Krupskaya , 1992) o &5 K IR X b 3
FEAE R BN Sl AR S8 IR, RIS P R
PRI LA HE £ 37 T s W 0 HE g AR &
B EM S, RE LR E RS, FE A, -
B3 28R, AR T AR (BE F%,1997)
M B e S R G WK S B A BT
1, BRI A 1 SR AE S REIMIRE , B LIAE
PR N ATHRAY (Li et al. ,2013) , FERVKIZ AESR 55
R S AR Y0E T B0 AR e - B
feE v o B I3EFRIE (Li et al. ,2004 ;Zhang et al.

2012) . AHBEYK S [FAE BB A% 0 AR /N SR RRAE WEE
1235 ( Zhang et al. ,2013) . N TAHB IR
fRA S R YR ol Y B i 2 — , 7E Bk
AR SN T T2 B R (228 2R 55,2005 ) o 2% 8T o
(2012) FEVDHE S N TAEBE X AT R B, N T A B
3 ~ 5 45, BSCs JF IR #E Hb R 1 58, BSCs 2578l
DIt i o % N TAE g ST 40 ~ 50 4E ),
BSCs 155 B )35 8] 40% ~ 60% ,JEFERE| 1 ~2
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(R IN, BSCs 119 55 1 RS B S0 s i ka4, A
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Fig.3 Relationships between coverage and thickness of BSCs and woody and herbaceous coverage in different re-vegetation

types
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