29 EFBIHM6~11H

IV 4

JOURNAL OF MOUNTAIN SCIENCE Jan. ,2011

2011451

TEHES: 1008 -2786 - (2011)1 -006 — 06

BEUREBHMARERREAXTRERENXE

> g 1 ) s 32 e ¥
AEE EMERT R AR
(1. FLIRR R M SRR 8%, HH Al 220 730070; 2. HRE XL EAWR, H# KR 733200;
3. spEA BB R BTl BHEEBT T, LK 100091)

H B REMNRESHREBHMESREKEMEEREZ —, DUBENLKRRRRBFBIRHX H5), R
SMABEFIE AT SR, I TR 6 a A THMBRREN, S REVN: A\TERERPNERLT A
RTERMOREBE R, SRS ST FENS AR SR TER A XRE S, B A TRy R FE
HEMSHEE TR, IEHERNUSEERESKY, TEEE + BHEHERBE LS HEREUE, 4T
BN ENB S SRR EEMGEO0~10 em 2, REFHKT 0 ~20 em +HEEKEBALRK,4 AT
BT+ K A A R B R 30 ~50 em + ERIKA SR IOKAWE T ER TR M. H5XATHML
REBBEARRE, BERCHEE  EBENEE N MEAAHE S,

XK@ B A TR BVE R R AR E L

hES%E: Q143,5181 XREARIRE: A

Vol 29,No. 1 ppb ~11

BUIALESREEREALEEHOL L
ASHESERNEREE, MATHBRBHER
SEHRTN A SR E B LRER" . ATR
BEARENREER B RARES NNE
B CHERBELR, EREEMES AT HREE
KN, RERR MY E A FIRE & 95
B EAE R EHY BRI EESREN ZH
HRREHRXEE R Bk, AEORMHAE
% Ty Fh gt R LB B AH 0 WE R E MR
B ORERMFEBEHNEERE! S, Bt
EBRERE MR SRR R —E LS FIk
TERIBHEGH R IFES B MEF B, TN
KEESEAERTE S E K E AR ENS
HEEMR S MEEL LK EHXESREKRR
AHLEN, ETR¥TEXHRK LK RF
T ETERE A YR AT A, BB S

HBERE LSRR ERE RN RREE, ERE
TR SR AR TR LK, A 3G 18 £ 2 4 0 03
FELH SRR 2R A BT RS , IR X AR
T TRt & 5 i o 0Kk 5 B BOvE B as B9 i A
REXMARRATE A BEEREEFHEX
A ASCLARRE L AR B B 4 0 T4 2003 4R
BOATERRE, R T ATEFTEFHRAET B
BHHLBEE 9 WAL IR S AE PR THRERE S5 4
BTAEYBRATRI KBS EER, KBS TA
R S T 4t B 9 B B M FUIK 038, 9 R
RN R T R GRS Bk E AR
PSR,

1 #RST%

1.1 KEXHR

3 B 3 Received date) :2010 - 06 - 01 ; 2 [5] B3 ( Accepted) : 2010 -10 - 12,
E 215 F ( Foundation item) : E % H R P 5475 H (No. 40971039) ; K +— FAH X 3 219 H (2007BAD46B07) ; H W & B St RITR

I Nature Sci

H(1011FKCA157) , [Supported by the Nati

Jation of China (No. 40971039), National 11th Five-year Technology

Support Projects (2007BAD46B07) , Technology Support Projects of Gansu Province( 1011FKCA157). ]
& R ( Biography ) : RUB B (1967 -) , B, HARBA, 1§+, 88 HRH A RKE LS F 55 L 5K, [ Zhao Chengzhang, male, bom in
Wuwei, Gansu province in 1967, Ph « D, professor, work mainly on restoration ecology and ecological economy. ] E — mail; zhaocz@ nwnu.

edu. cn, Tel: 13919388615

* % iR f£% ( Author for correspondence) : 85 30 [ Yang Wenbin ] ,E — mail: nmlkyywb@ 163. com



1M

B, % L KRS AR B E T R e 7

PRI X AL F 2 48 3% 1L b B K AL EL B SR 7 it 35
(37° 14’ 40" ~ 37° 20’ 13 " N,102° 58’ 04" ~ 103°
01 '04” E) %4k 2 420 ~3 306 m, B KKt T 5. %
BESE,EHSE 1.2C, K3 120 ~ 150 4,4
BFEK B 400 mm, & & 1 600 mm; 2FFILEM,
EEALE, K, AP IR E  FEE LR
B s T L BEAE + MR MUK £ WA
FHRRE WL IR SRR R, K
243 46 TP L BH3E R A i, A8k R 2
0.13 hm®, 2001 E XAV RERRNELT
AL E M E RS R X,

1.2 WARF*
1.2.1 RREE

2003 -04—06 ¥ 10° ~ 30° 1 & 75 Bt
WIREARKX , B T EIEHTE (Medicago sailva)
EALEM(A) EB B E (Elymus nutans) + %
HEREREBALEM(B) . 4% & ( Bromus iner-
mis) + EEEHERBALEM®(C) . BBXK(Poa
versicolor) + L HERBALEM(D)4 FATH
o EUEHFEREB/AHEN 15 ke/hm’  EHHE
MEBMEEWE LEER RRRBEBEHESN
11.5 kg/hm? 7.5 kg/hm® (15 kg/hm* 1 5 kg/hm?,
LR AN T AT 8, R R iME
HSATEATHR. KB XEEEE, MR
BRMEELE AERERE, 857 A L. PHH
Ui RNFIKREE, EREANETRL . RRE
gk SR8 R /N AR H 3T BR, TR R ELCK,
CK,,

L.2.2 WENBERFTE

1. #EEE 2008 - 07 - 05—10 7 %5 #¥ Hb ik
BR R, ST RIE 0 E Bt BE VR SR, I
¥ou: LA A B, A R B A R &, K
R ERAHY G YR, # K/ mxl
m,EH 6K,

2. MAKENE TWAERANER K
SHL BN E ¥ B LR 2 A
18 (RS0 cm’ ) 53 HI7E 0 ~50 em +IEE R
10 ecm RERRE LB, KEH . EAGEFE
ERE, KRB TENE L RS KE, 7£105CH
BAEARL24 h 5 BUHERE, TR LS KE,

. EMAEYENE Hhw EEYWERA
105CAFO.5h, RIS80CH T2 h A FLHEHER
18, TEWIRH b Ao B ad (a1t , &5 7 BEDLIEE 10

ARES LN 35 mm 45760 ~50 cm HIRFEE
B 10 cm BB, ¥ RENLHELE 40 HHMAL
S AR S, R ERRSCTHT 72 h
HE,EEERAEREREHNAER,
1.3 HESH

YHMEEME . BEMEUY) = (HAXTHFE + Hxf
=E + M EE) /3,

ZHEYEE : R A Shannon-Wiener 5 Z#4%
5% (H) \Pielou H5]EEFE ¥ (E) A Simpson (% &
By &E, HEARK:

Shannon-Wiener 2 FEMETE%L

H=- él,p.»lnpi
Pielou 2 5]E 55
H'

)
Simpson % B 5 %
C=3(p)’
Kb P RS MM EEHSREYHBEE
B2, S HHEMFHE,

2 HR50

2.1 BBETESEWENE

2316 a MIKE, AFEE EFBHHBEN
HEYERE R B KT (). ATEMBEDY
BEERTETBMAREM(CK,), £4FHAL
Fh RRR+ U EERBEHEGEEE R
K, 0 68.7% EHEH AR EMNBE R, EH
WRHE + EUE B RIBERANLELEE + RUEHTE
RIBE R T E 535120 87.5% 1 83. 3% .

ZHGREE BN A AR B YR
W, A EMERHPEEFERRER, EAR
RABH B S Fh K AR B A B A B 1 407
plants/m’, BEBFA L EMMENi# (p <0.05),
i IABEARUR B B M A T E i g T
Fl—¥R . RIEEHTERTHBRENESRMRITH
B OMBEE N 772 plants/m’, AR E K F BT
HRETE RARRE A 21.5%,

ALEMHEERBEEENTF 21.2~33.4 cm
ZE, EERTREAMRREM (p<0.01), A
THMHEZNERZREMEER, LTEE +
RKUEEEEMERRERTHRIMATER,
18 Jic b, 85t B 5 G2 AR, (UK 15. 8 em,
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BRI, LA E + EHEEHERBE
MR E AR AR 490.2 g/m’, B E® T HAtE
WA (p <0.01), L HHE BRI E, b
FEYREE 2523 o¢/m’ B ERBHFEPE
B R EEESARETYRBIN KT E4YE,
R FRAKR + B EEREBHE O AR,
2.2 EHEMEESHEY

BEE B E B B A AR E R RN BEE N
YA RE AR eSS AN EEER
RS, WS ERBUR N T B SR P 2y
A AERG, B E IR~ kRN SR
-8

B SRR (H) BN BT 145
B R TR A KR M (p <0.05) , TEEE
+ ELEERBESD FRR + EEEBREED
BUNTFBEH MR R BT (p <0.05) , H5E
EBR(E)RAANRREM > B> ATREE
Hi, EBMPE(C)RIANATIREE b > B
> KT H(F2),

Z116 a FIKE , KAREH Y EEFE . ZSHM
BERE, ENAEREER HERE, SARE
AL, ATESAESHAER BEtERE, B5%

B AR AL TR R BK R E R BT B
2.3 EMBEINEERGN

I THRERER 45 Xt IR 44 A AU BE 3
FEASHRAAMULWAEDHE, RREAHE
HAEI I RERFAE R — RIVHYIOA &, EBT A 8
BEFRE B ST M EA BT, EALFMAHEKE
TRE AT BB A B A7 B VR AR A 1 S SR
AR ZRNER. AT ETHR, FHEX DR
o R SR EFHEY (LP) |1 ~2 a EJR KR (AW) |
ZEARKE(PW) RIZFERE(PC)4 FIIRER
*H,

Bl 1BEMRI, RIEH R R ERA T
REBBEEREMARE HRHAEERR, SHEE
RER N EILHE PHEE MR ATIRER ., TR
BWE + FEERRER D LEEX + RREER
BEM RRR + FEEHRBEHSFAREN
H XA IIRERY, @A BRI R R B A= BOR, B
EHIREEEEEMEMOLER, &I BFER
KELRH 1 ~2 a EREERZ, BEERERS
FENR 12. 7% , T KRR AR A BHEY LS 2 k3
50% . &1 6a MIKEHAEK, REEFAHE
BALTE, SRR, RREBTER,

®1 EHBEEWEPNE

Table 1 The biological ch istics of grassland ity
RE N A B c D E CK,
Restoration measure
-3
75.0+7.3a 87.5+6.3b 83.3+4.1b 68.7 +8. 6a 59.2£9.4c 63.0 +4. 6¢
Coverage/ %
wE
T72 £46.2a 1230 +66b 1362 +49b 1209 +82b 303 £79c 1407 +51d
Density/plants m =2
Al 21.224.2a 28.3+3.8a 33.4%7.1b 23.7 +6.4a 15.8 £6.7¢ 17.529.2¢
Height/cm
gti&iz 252.3+14.9a 271.7221.3a 490.2+19.5b 168.3+17.7c 153.6t11.4c 134.1%15.3¢
Biomass/g m~ . .
E:FfTAREBEARERBE(P<0.05),
£2 EHEESANLEN
Table 2 The diversity index of grassland ity
Yk Z R
A A B c D E CK,
Species diversity index
S 15 0. 4a 13+0.4a 9+0.5b 11 £0.4¢ 11 £0. 1c 7+0.3d
H 2.30+0.17a 2.01+0.07b 1.51+0.06c 1.6420.07c 2.0310.12b 1.90 £0.07d
E 0.851+0.04a 0.79:0.03b 0.69+0.02c 0.69x0.03c 0.84+0.06a 0.92+0.05d
Cc 0.13+0.0la 0.24+0.01b 0.3210.0lc 0.31+0.0lc 0.18:0.04d 0.16 +0.03e

¥ AT AAFEERARERBE(P<0.05),
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Table 3 The change of underg; d bi of grassland
mg/c[:”'h A B c D E CK, K,
0~10 1552.9 +102.6a  794.6 £51.5a 1833.6 +128.7a 1351.0:112.5a 1240.4 +135.8a 1891.4 x211.7a 1102z 124.4a
10~20 780.9+ 45.8b 520.1x+ 40.7b 1049.7 £67.5b 769.9x 46.3b 948.1+52.0b 995.4+49.2b  435.8+ 52.1b
20 ~30 675.8 £47.5¢c  421.7+ 28.3bc 937.9+94.8b 866.7+ 78.5c 556.8+ 30.0cd 714.31 47.5¢ 396.9% 36.4b
30 ~40 459.7 + 32.5d 494.61 41.0c  637.1% 49.0c 806.3+ 64.5¢ 597.3+ 54.2c 664.4 57.8d 628.6+ 50.4c
40 ~50 435.7x 36.4d  276.7+ 21.7d 661.5+ 47.5¢c 708.3% 60.2c 477.6+29.2d 640.1x 55.6d 261.5% 28.3d

SRR F BRI RER BE(P<0.05)
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Fig. 1 The functional groups of grassland community

HAth 3 f AT EHZER T BHA AR RAB D e
He,
24 FREMTEVRTEORR

HTEVERNZRSFFERBRERREYER
EERIBELEESFNERE, SEBLLRBT
EYBAHRLBERELER, TRE RAATE
B EXEER RANNNEBLBET ZHHE
ATHEERFIH(EX3). 0~10cm L EHTHE
MREK, 5 A 30.0~40.4% , FHIFHE, R
X ERNERMREESIHERE. 20 cm £ 2
RUTEYRTAARAD,

HIEHFERMRAUBE, AARENER, 25
WA TR S, RIEEFEHEEH0~10em +
BHEYERA 553 ¢/m’ BB KFHMBER(p<
0.01) ; KEEFEMNBAREBRNEM S, 218K
HAERRAEREBREREMKRNER LK,
EEEF + RUEEHREEHAE 40 ~50 cm 44
BAF30~40 cm, HHBEH 3.8%; EHK + %1
HHERETHEER R ROHSR . RREHEE
FEHFE BESREREBRESMN, THEZO
~0em)EYBRABKTFHUAEREHEREEY
B(p<0.01),0~10 ecm, 10 ~20 cm T+ EZR FHE
415k 38. 6% #120.3%

2.5 FiFEIHAAKROTERR
THOKPROER K B R TEARSE
BREGNGE R, R TRERESREMEE
WHERE, X R R AR E R RAAEFE
31457 RN b 2E €5 4 STl
WER FEHRALHESKBOAABREA",
B2 R RS REREER KT ELERR

B3O ecm +EF,0~20cm + ETBEEHE -

Ko BREHE + REBAHREA LEE£ +

REHEFERBEHMEAR + EEHFREH BT
WEKRAE20 om LU HBLR#, /DRSS K

BEERERBE MR/, 1B A K RRFRE

HE-3.3% ~3.0% 0, FUAHE, BRKEE

HARWEKBRTHIER

4 FMALE B BRI EHBRNER

30~50 cm TEMAD R BEERTRRAT M
(CK,) F/NEH(CK,) , RREMFAKIEE HBHE
F R KBBTRES N A TERE T
JREME , AT R E T LK RO, ik

41k 4 Soil moisture / %
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Fig. 2 The soil moi of grassland
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RS AR L T 2R
3 eSS4

PR ENRAEMEMAEN FEE LT
T KRERFRAET HYBHEEHMRER.
A A BT R M EABRRARE.
YIBETS OB 1 T UM RN B BB BE R BE TR 3
ARBRST YR H RS RE—ERBE L
R T BESRFIE, AR T BENE R B MRE
R, MR A R B R E N R
BN BHERE + R HERBE S A
#+ i%ité FRBEHNERR + EHEHREE
A FRRE AR AL, (B L B 4E £ R E R H
ThEERE, BEE P S AE R E B K TS B
HRHA, EREHABRE—, BEENERERMER
ER—F A, 5 RRIE 0 E X EEAT
B 7 a GYIREREES MBI RS RA 0L

L Clements 2 48 3¢ H 38 8 B0 A 0 TRAR B %
REEN, HAFBEHBHREFREN, WEHBE
WHARE SN BRAE AR EESE" ", &
PREKEEETREAY S LB K NKES
HMEERMAALEFRRS R, B, %535 R X5
S5 8 KREXETHEHALITHER. &8
AT BT h BT HE, HRIE SRS
Rmghn, CRAFEAT B X", BR
KB RRBEE E F R KRB, A TH /R K
HEEWNE ARFEABRENNERE, 4
EBREAERE60% , BBLEMAHEEHR, 5H
AR AE R R R BRI A A SENHEE
Xo

TSNS X, R ARk, S
LS MBI TR0, R AETE Rk F B , BB S st Mt LA
Bl BrXKaEEREKE 400 mm, A TE A HE B
R, KA KR, B b B BRR TR A
Tl FHEBRNERK BREARESHEE, BN
BERZLAELMGT BLEZH, ATHBH
WTAYBRETHIGRR, RABKRELIHHE
POBREEEE + EAEEREE S, KA TE
WM TAEYBETRAE ., HRKIETR.
XIEMEKHEREPEARAEENER, 561
¥ . UL R+ f) B R A R AR BK R 3R
ES5h6, 4 f AT+ KBHNETHE
H14% ~10.1%, 4 /PEBEEF 1.7% ~
10.4% R EEEMEE + EEEEREE R B R

R+ FHEEREFHWEEST 10~50 cm £Z
B LR KE,

%1t 6 a KE , \LEAER T AR TET
MBS R, SIS HAR LR B 2 B R 10%
~30% ,3b FAY RN 8. 7% ~68.7% , R F$ 58
R, b, REEE + REEHHREBE
MR A b RS T A R R,
2/83.3% A TETREN B, BRI FEEE
MERHEIRBER, A SREERK, 5 KR
HAREM 2, 4 Fp AT+ e &K 8 A LR 37
FKIRINRE ST /D E A LR B B E R 51
REEEE + ZEEHRRBEHRAL TEAE
YRR R R RGN, HESKREME
b, DI REBELABI AR | SRR, BT BRI AL
BHR I ARUR B, v R I & BB 5T X A 1
B TURAE R, OB & U 7 ) L A E T
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Community Stability under Different Vegetations Restored of
Abandoned Lands in Alpine Areas

ZHAO Chengzhang' , DONG Xiaogang', SHI Fuxi', DA Guangwen®, YANG Wenbin®
(1. College of Geography and Envi Science, Northwest Normal University, Lanzhou 730070, Chinas
2. Tianzhu County Forestry Bureau of Gansu, Wuwei 733200, China;
3. Institute of Forestry Science, Chinese Academy of Forestry, Beijing 100091, China)

Abstract ; Stable community structure is one of the important symbols of the ecosystem reconstruction of abandoned
lands. Taking the de-farming regions of Hanquangou valley in eastern Qilian Mountains for example, and using the
ways of field investigation and laboratory analysis, we studied on the community stability about four artificial grass-
lands that planted under the conversion of cropland to forest and grassland project in 2003, meanwhile, took the a-
bandoned land and natural grassland as the control lines. The results showed that artificial grassland formed the
vegetation pattern was different from the abandoned land vegetation in a short time, the coverage, height and the
aboveground biomass were better than abandoned land and natural grassland obviously. Some of the artificial grass-
lands were better than abandoned land in species richness and diversity, and the functional group structure was still
dominated by perennial grasses, Bromus inermis + Medicago saliva grassland’s diversity index( H) was lower, and
grassland was at the high-yielding and stable stage. The grass roots are mainly distributed in 0 to 10 em soil layer.
Different grassland types of soil moisture were maximum in O to 20 cm soil layer, four artificial grasslands improved
the soil moisture, especially at 30 to 50 cm depth, and these artificial grasslands were better than abandoned land
in water conservation. Artificial grasslands did not form the thick grasses, and community stable was poorer than
natural grassland, the artificial grasslands have uncertainty directions in succession process.

Key words: abandoned land; artificial grassland; community stability; vegetation restoration; Qilian Mountains
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