H 75 2 3R 2010,30(10) :2630—2638
Acta Ecologica Sinica

BEITEREFTFERZZLUHEEH 30 £
1 # Pk B X SR I B Mg Kz

1 nd 1, * 2
£ A, R\, BERK
(1. PHHCRMBIE RSB E e, 2. P EBHEBEKFIMRK L ARFOIFERT , Bevitee  712100)

R PR XIRUR S IR SR W, BTT A E i X B AR 9 5 R R R, F IR A BRI K 7, AR E
A IR R AHTIR . I 1957 —2008 4F B SAREE A1 1982 —2008 4FFAEHEE ML MEMBORE, 047 T B LR R TRKX
M THEzF A SRR X SEE KRR 4REM S1a Rk, ZXFEFHEEH BT, MAEFR KRS
HEBD S PR E T R X SRR TSR, St R, iR K E PR X EZEAE AR B
W (P <0.01) , Ti4FFK & S EZE ER BFIEAR(P <0.01) RSB T R R XA AR AR,
PRIX K 9 2 SRR E H R A A KA 25 BB E PR R T, i3 X380 7 IR DL A A5 R BEA SR 2 -5 R A B4
KRR B LR ETRX 5 10 S EERE; UREL

Responses of vegetation restoration to climate change during the past 30 years in

enclosed grassland of Yunwu Mountain in semi-arid region of the Loess Plateau
CHENG Jie', HU Tianming"* , CHENG Jimin®

1 College of Animal Science and Technology, Northwest A&F University, Yangling, Shaanxi 712100, China

2 Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resource, Yangling, Shaanxi 712100, China

Abstract: Vegetation is a complex reflection of regional climate and environment. Determining the relationship between
grassland and climate changes and the key factor effecting on vegetation change plays an important role on vegetation and
ecological environment restoration. In this study, the climate data (rainfall and temperature) during 1957 — 2008, and
vegetation data during 1982 —2008 were analyzed to evaluate the relationship between vegetation change and temperature
and rainfall in semi-arid grassland of Yunwu Mountain in Ningxia in the Loess Plateau. The results showed that: During
1957 —2008, an upward trend in annual average temperature, and a downward trend of annual rainfall volume indicated
that climate in the Loess Plateau evidently trends warm and dry. Statistical analysis showed that annual average temperature
took significantly (P < 0.01) impact on variation of vegetation importance value, and there is an evidently (P < 0.01)
positive correlation between annual rainfall and vegetation importance value. Overall, consistently drying climate has a
serious effect on vegetation growth, and rainfall volume is a key factor effecting on vegetation growth in that region.
Therefore, improving regional water condition and enclosing grassland are efficient ways to accelerate vegetation restoration

and re-vegetation in semi-arid region of the Loess Plateau.
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Fig. 1  Variation of anomaly of Annual rainfall of Yunwu Fig.2 Variation of anomaly temperature of Yunwu Mountain in
Mountain in semi-arid of the Loess Plateau in the past 51 years semi-arid of the Loess Plateau in the past 51 years
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Fig. 4 Variation of species density in enclosed grassland of Fig.5 Variation of species density in grazing grassland of Yunwu
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Fig.6 Annual dewfall of 4 vegetations in enclosed grassland during 1993—2008
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Fig.7 Annual dewfall of 4 vegetations in grazing grassland during 1993—2008
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Table 1 Means and Std of Vegetational Importance value of constructive species and dominant species of Yunwu Mountain in Semi-arid region

20 4260 £ 20 4270 4EAR 20 A2 80 4ER 20 42 90 4EAR 21 {2

z?:ries The 1960s of The 1970s of The 1980s of The 1990s of The initial of
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KEFFE S, grandis 33.1+16.4 25.8+9.8 5.1x1.3 11.3 £9.6 26.4+5.9
JEREYKEL Agropyron dasystachys 22.3+10.8 19.0+11.2 4.5+2.2 2.1+0.6 1.7+0.7
JiBEVKEL A, cristatum 26.5+14.6 24.5+10.2 3.2+1.8 2.4x1.1 1.9+0.9
FFF . Hierochloe odorata 22.3+9.5 12.0£5.2 3.3+3.0 2.1+0.6 3.2x1.1
il i LR Poa sphondylodes 25.6 +10.2 14.9 £10.2 3.2x1.4 1.4 +0.5 2.3x1.2
HHRBCR P. subfastigiata 25.2+17.2 12.7+1.4 3.9+0.9 1.8+1.0 1.2+0.9
B2 S HbHF Androsace erecta 31.2+15.2 23.1+£10.2 2.3+0.9 0.8+0.6 0.6+0.4
H B E Carex rigescens 26.3 +£9.8 20.6 £12.3 1.8x1.4 1.0+0.4 0.7+0.4
HEFRFEE Cleistogenes squarrosa 30.9 +15.7 16.2 +7.6 1.2+1.0 1.3+0.4 0.8+0.8
'H B Thymus mongolicus 32.0+13.2 20.6 +8.3 4.1+1.7 1.8 +0.7 1.7+1.1
Pf /R Z& ¥y 4E Heteropappus altatias 33.2+9.9 20.8 +8.3 2.5+1.1 1.9+0.7 2.3+0.7
BB LI Potentilla acaulis 33.2+17.2 24.1+10.3 1.8x1.6 1.4 +0.7 0.9+0.7
FAEFBESE P. chinensis 13.6 5.3 9.2+2.3 1.4+0.7 0.8+0.3 1.4 £0.7
ZRHEPER P. multifida 20.3+7.5 10.1+8.9 1.6 +0.8 0.9+0.5 1.5+0.9
ZHTEBEH P. bifurca 22.3+10.3 12.7+7.5 2.5+1.3 1.0 0.7 1.1+0.4
BFTE Artemisia sacrorum 32.6+12.1 23.2+5.6 2.6+3.2 0.9+0.5 0.1+0.4
Wi A frigida 11.3+2.4 10.1+1.6 2.5+1.4 1.7+1.0 1.1+0.7
BFEE A capillaris 12.1+5.4 12.6 2.6 1.7+1.3 0.9+0.5 0.9+0.5
WBH A scoparis 22.0+8.2 15.2+8.5 2.9+0.9 1.9x1.1 1.4 0.2
25 A, giraldii 32.8+12.4 17.5£5.6 1.1+0.9 0.9+0.4 1.2+0.5
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SR SARAVR B L E RO 1A%, ORP R BE R LABE BRI EE 1 TH(3 £ 1.5)CH, ARBFFTE A AR
1800—2100 m 31 X FBF 5% , 50a IR AL LK 0 M5 i, 7E3 232 RV IR ETHT 29 0. 9°C, 3R 18 B
0.4°C/10 a, XFHAILREHFEAL A E HPTTEGRAN—B FEH SBRRM AL, R 51— RM LT, Bk
HE A S RER MRS R A2 . JEHR B AR GEXT TARAL R 59 3h 250 b 16 T 52 A1
FRIGES IR RIE RS o RE AT R T o X 4 255 W AR W W5 , AR 25 W P9 19
PIRRERAL T4 A0 X A Gt , 0 SR 9 AL R o A Y R A AR R AR S A
IR IR ™ o (B , X 20 A A5 At W SRIE , AR /00 R P 4% 1 1 28 A % 77 5 B 34 o 7 2 S i
7[R R

4.2 HERFEETREXKEE ILASIENES , Y 2 B B R R B2 ek o SRk, HR P 2R
Xt b 525 R X RS S AL , VRS AR B AR R BEIE B T 525 I X R BR 85 , SUGE B A% A AR KX A9 3
BEARF, Do e X P AR AL A R TEXT IR AR & DL B I 2%, 6 RS A A2 A, M AT RE R SRS R
GERBEEN o TRX AR R TR AS IR 5 R AR R B i R R B AR A 32 W K 50, 7E 400—S500mm )
Y PR BE 43 5 28,23 15 #Rk/m® ,300—400mm ()58 B P32 BE 45 0 14,18 .8 B/m® o (H SRR
WEHZI TGS K EEZRA R R RS 5 8 R 2 BT RS, OV AS A5 R g
FNEIREY) , BRI , A RSP R F BB T 7oh, A —HE FEREYEETIER
BT A R TR X Rt TR A AR SRR IO E , R XHIR BE AL AR R R o {EL B b
WREEMIT AR, B RGAE RAAITEERES, B0 - BB 5 3 1 [ 0 2 o i 400, R v 2 AL
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SRR REIA 33 Fh/m’, TR BIAE U 10. 6 Ff/m? , B A3 shnek B AR Y35 i 78 RIAE S AR 3h i 4 14
TXHABRG PR ks R BA R KE N
4.3 BAKEEYERSBPHEEREENMAO N ETREMXNZFLENERKEGIEFEENE L, &
K — 7 THI A] AR i R B T B AR P K 4 5k, B i ZE R K AR BGEAE A K A RS T —
J5 1, SR K AT B A TR M Y BK R E AT, B A AR R R B LI, 2 5 T 8K P
TP AR ST I R R K s T B U R /N A% 3R BB R R R R e T R A&
R, X —RRE AL, 16 FEEEER RS S AR Y ) FRK S R BCR B, Ky v o R > %
B> EER > RAFR, B EHFE KBS BB RAFL 0. 065, G FL 0. 401 357} 0. 267 . Hi & F} 0. 224
(mm/d) , EEARFEEF NIRRT 20. 0% —46. 2% , B 5 SR IR T b b AR D78 2 BE AR, 38K 70 0 + 3
RENRER R , MURTBEERE MR /NS, AR S (8] 58 K BE 45 3, 3 i Fn g S a7 ok 3, T HL g
R BEBEENRIEERS, X ~EALEELETRX BEHEMEZE,
4.4 a0 R B R K B AR BE N R AR B ER ZE A2 nn i R A B, A 20 HEZEFY 60 AR B 21 4L AwIi,
51a PE/K B3/ 40,31 mm, fEIE R 7.9 mm/ (10 a) ;B EFE 0.9 °C, F1iEH0.19°C/(10 a) , HEH T E(E
AR Ak R S B R K B PO AR T I T R B T RS B R B, HUCh R AR A
BHEY . XA AR HAL % 6 T R A S R RBER WM e —3 , i, S8R
TGN TMRERREME I, DRSMEEEESREEYZSHERTER, THHE HHEERX R
TR KA Z AR N T 2 A E . A XK FIRAR =, BEK & R AR FRER AR,
R B AR B TE R RE ) T I, A 5 5 YRR SRR, b R . R % IX R T B AL A %
TEH b X, SR B R R B A O AR R T o B, i —25 40 B 3R 55 R X A2 7= 7 i IR 4 4 R AR
F IR A S REZ AR WEENE,BKRESREE” IR (UHEL T TR¥ TR
HFEHASRG) WEERKSE T, # BN RS RGE ) 5K B B T <R RS RS
DR R EREB MR, AT 2 ERASRE AT BB & AR R K 4, BN AE B AE S RGUCRBUR P EE, R
A AL TN EY SRR B AL B RGERBIR
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