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1.1 HREXER

S DA T S BRI S 22 8 i Y+ £
T — BRSPS AR 27 Bt S g6 Sy, 3l
HHARFR N 41°47'17", E 111°53'46" , IR 5 1 456
m, RJE TR KRR AR, 24T ERR
34 °C, AVPHRERSAN6. TH8 =4,
FEPRWR RN 21,5, 24.0 i1 235 'C, =10 C
FIAERIR N 2200~2500 C., Z4AEHISEI &R
248 mm, 4FEYZEK 2947 mm, FEKEEEEH
TE6—9 J, iR/ R 70%LL 1.

SEYR X FE AR R AR A, R TR
BRI AR I SR e VA B, B AL Ry
1t &t 5 (Stipa  breviflora)+ 1% # + Jo 1 f + #
(Cleistogenes songorica), FHB = IR, X5
BEH 8 em, HAEBEM G, SN 17%~20%, Fi
KA =, YL FZ i 20 ZFEY YR A
o FERERCHEAEH S, DLRAR R IC L fa RO
Y o EEAEAE T BT R AE HTH & (Neopallasia
pectinata) . KM}k (Kochia prostrata) . 20 W %
( Allium  tenuissimum ) . 5 1 & (Allium
mongolicum) . W43 JL(Caragana stenophylla) .
3 & 2% (Salsola collina) F1 /N8 3 JL (Caragana
microphylla)% .
1.2 FEMRE

SRV R AR T AT AR S R G
MR SRS o SRR R AL B (IR 1SR ),
FPAb3E 6 KSR, 312 /MK, BA/RX (K-
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6 BRI N 25 LA IR L AN R S A A TN
W, R E Il B e BT AT LA
RACLLHMAER S I KT 48 ok S AR U A 8, 2
HATEPR EA ARG IR . TC2T S
% E A0 A 1E Kalglo B+ 2 Al A4, 85
MSR-2420, #i% 165 cmx15 cm, FEGHS M A
225 m, ‘FHCF 3 mxd m /NXEHEREA, KTH
BRORINFRIE 2000 W, FFHEIREZ 8 #4, M 2006
43 AR TR, 24 365 d ANk, &4
X RRIX B )R AL, MBI 2.25 m W2ede 1T Hi
LLAMKRIRIT AR I/ L TERARE] B “fBk T AR R
T R S o S T S A PR 28 W S e 2% . 7
BTN X P B AL 22— 2 0 2 SR B2 4R
3k, [AIHF R Omega 23 Al A = -5 HH-25TC
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LRI BB AN EE S, SRR b R R M

PrRh L nGEEAARIR], MR IR 10 M HRh, Xt
MEREHIEAT 13 R (3R 2). SXTIRFEMARLL,
HERAE b T /NS LA — R, T T A
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Table 1 Monthly mean temperature and soil moisture of different soil in warming and control plots

- His R C SRR %

10 cm 20 cm 30 cm 10 cm 20 cm 30 cm
R 5 16.92a 15.98a 14.51a 5.0la 4.74a 5.12a
apit 16.42b 15.41b 14.23b 4.65b 4.54b 4.99a
R 6 20.02a 19.07a 17.75a 8.11a 6.84a 5.36a
apit 19.59b 18.55b 17.53b 7.55b 6.47b 5.05b
R 7 22.60a 22.09a 21.29a 13.55a 11.23a 9.89a
apit 22.20b 21.59b 20.96b 12.99b 10.91b 9.59
R 8 20.87a 20.42a 19.96a 11.18a 9.73a 9.06a
apit 20.57b 20.24a 19.85a 10.19b 8.37b 7.98a
R 9 13.82a 14.33a 15.37a 7.97a 4.88a 5.22a
apiis 13.54a 14.26a 14.77b 6.62b 3.49 4.04b
B RSl 18.85a 18.38a 17.78a 9.16a 7.48a 6.93a
A 18.46b 18.01b 17.47b 8.40b 6.75b 6.33b

Fha, b AARSHBHIA A G-V EREFIR P BLZ [ LA BEKT (p<0.05)

®2 BEMTRERYMES R SFHEENZE

Table 2 Effects of warming on species composition and their characters in desert steppe

- AT S B X 5 AEXT % AR R Eivl
R Xf R iR RIS R X BR R RIS R Xif B
Wi Artemisia frigida 6.15 8.95 5.9 9.86 2.83 6.86 5.06 11.33 4.99 9.25
AHR Kochia prostrata 1.94 2.15 8.34 6.51 4.82 6.51 10.15 6.04 6.31 5.30
JEALEN S Stipa breviflora 29.1 25.18 19.38 22.58 16.16 18.58 20.41 22.67 21.26 22.25
TetERa T Cleistogenes songorica 15.07 13.08 13.92 15.45 15.26 10.45 9.27 7.14 13.38 11.53
BT ECHERE Convolvulus ammanii 22.99 18.05 15.66 8.23 19.27 17.23 432 3.93 15.56 11.86
N2 Allium tenuissimum 8.03 9.55 6.3 7.31 10.82 8.31 12 10.21 9.29 8.85
S A Allium mongolicum 4.93 4.88 9.58 8.82 11.24 8.82 13.72 12.56 9.87 8.77
INHXS )L Caragana microphylla 0.75 0.28 0.06 1.1 0.55
M Iris bungei Maxim 0.39 0.91 0.91 5.22 1.86
Milt& Neopallasia pectinata 1.04 0.98 0.48 0.28 0.77 0.28 3.43 1.35 1.43 0.72
WX Salsola collina 10 16.02 20.15 18.78 18.77 2078  20.54 13.73 17.37 17.33
Be4iX )L Caragana stenophylla 0.39 0.98 0.98 2 1.09
KBS Lespedeza davurica 0.2 0.07 0.07 1.41 0.44
W& Artemisia scoparia 0.2 0.21 0.21 2.41 0.76
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WA TF T — T .
2.3 EBRXEELMINRNT

M 2006 =5 2008 AEXF I HL P BAE ST
REREIEAT TRFIE AT o MKHEAR R VR 10 A 3 U2
B, REHL R 18 AN BRI R R S A 4 DT RERE
FRISHE, REL, R, —TAEAMY. hE 3
AVE N, BEE RS 2 iR s, S5X)
HEAA EEmE AT B, HE R A B, R fIZy
RE P mEME R AT BEZES (p<
0.05), SXTRRAIEL, AR Ao 55 B AR TR AR H
BRI/, 228 R (o 5 FE AN 3, A
Gy B S REAH LA I, SRR R 25 57
ANRE  — AR o 55 AR R A I AR

*3 WERMNRREERRE., #E, FEK,
—ZEAEEYE BN

Table 3  Effects of warming on coverage of grasses, forbs, semi-shrub

and a biennial plant in desert steppe

FE %

Ei] REE RRE AR AR

W 18.30+£0.22a  48.55+0.73a  15.52+0.33a  23.63+0.81a
YR 28.75£0.25b  34.90+0.47b  19.35+0.58a  22.34+0.92a

EHHERERE, n=12, [F—FHRFFREFRR 225 13 (P<0.05)

2.4 EEXEYMERSEHEE

R R, YT N B AR TR Y
P NFXTIRRE L, SRR AR L, Mo B AR
WLT 5.26%, JRIEPIEAT 7.71% (B 1), 5
G R BARBIATE . N 0~30 cm M FAEWY)
AT, N R R AR K TR AR, 3
XA I T AR T 3.75%.
0~10. 10~20. 20~30 cm 1 JZHHL T A Yrit o1
KB (K 2), HETEREH R AR A3 T A 4
FEHATE 0~10 cm L2, X—FZEHTAEY
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Fig.1 Effect of warming on the live-vegetation biomass

and the fallen litter biomass
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Fig.2 Effect of warming on the belowground biomass

and its distribution

TEERAR R B N 15 3 80% L) . {H I
ST D O W ER =N P <10 LT o o 2 0 = 0 [V
(o BE EL BT AE 25 5% . BETRAEHL 0~10 cm + 2 Hb
FAYEEC Y 81.23%, /NTXF HRAEHLAY
86.07%; HIRFEHL 10~20 cm 1 )2 T 2E W4y
Bic L s T 0 IR AR, A 11.55%F0
9.16%320~30 cm HE IR FEHLAG /M LU 7.22% K F
XTREREHLIY 4.77%, AR (p<0.05),
2.5 BRI TEWESE YR SRR RN

2 4 nLUE G, HIRAEHLY Margalef &
JEFEEL . Shnnon-Winener #5844 . Sinpson $54(1%)/)s
TXFBRAERL, 1 Pielou 850K XA, MR EE

®4 BEMNTREREYH S EERRMm

Table 4 Effects of warming on species diversity in Desert steppe

el Margalef Shnnon-Wiener Sinpson Pielou

PR IR 185 bk EiE
HR 1.310a 1.95a 0.842a 0.85a
ROy 1.455a 2.15b 0.86a 0.84a

il 3P T BEFROR 2 5 B3 (P<0.05)
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FEFREC S R BEE R BECR IE H, BRI
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TR Pielou F8 =R AR E (p>0.05 ), FEIRLK:
PEATHT, WX REHL TR o, R AS AR
Ao AR RE e 2 iR AN RS, AR
FTRECT I, PRI R R B4 e i i, X
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TEARRRFE R, SRITEFAN B ARACAF T 4 AN B4R Y
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Aot U B 3R B T RAE A . (R AR
(A IE TR ASCR R B /N T AR AA S (2008 ), Ji]Aed
45 (2000 ), T4 (2004 ) R FHIT TR 1476 25 0F
T A RRRAUR . X EEE R TIE AR
I, CLrAMRIR AR F AR . K,
WL R SR R S T R R H AR AR
FAR 3, F KRR s> T I A R A
PO HOR A ORI AR, BRI b
FVRLAUL T AR R X e T 5, 6 A Ay 3
BRI LA FZR SR LA T 03~04 CAE
i, MRYPEFAE (2009 ) Fl Beier 45 (2004 ) AN
FIIEIRTE 0.3~1.2 CAASERERAF MBIl 2Bk
AR A AR I 25 0, LA I IR AR 1L
TFE 2ERAR G 0 AL

TC LT MR I R R B0 R R A 5 A BV 1Y
Ak, (HIEGIR T HEVE LR AL s el s
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DA AE R . HE Grime (2001 ) 5245
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Yyl L A s e, SR K R RICE R
NV IREE . A 35 R T R T
X — W43 35 B A S I S R

TEARBFFE T, B IRFE P A Hb | 2 5
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IR B RYARE . X5AMWME (2008) )]
VYA & Ll R AR T TR 4 R — 2, TS kR
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SE R HE S K R RRIRRES LI R ER AR A K
( Dubrovsky et al, 1998 ). & i & %L 1- %
( Edwards et al, 2004 ), 355424 PFIAF H ( Melillo
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W A e RS RS
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Effect of warming on plant community composition and plant species diversity

in the desert steppe
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Abstract: The effect of warming on plant community structure and species diversity was studied in the Stipa brevifora desert stppe
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by using infrared radiation method to simulate global warming. The results showed as follows: Compared with control (CK), the soil
temperatures increased by 0.39, 0.38 and 0.31 ‘C at depths of 10, 20 and 30 c¢m, respectively, under the warmed plots in the whole
plant growing season of 2012, whereas soil water content was decreased 0.76% . 0.73%. 0.60% in different soil depth, respectively;
The change of plant community height, density, frequentness and diversity was found due to the elevated soil temperature and the
decreasing soil water content. The structure of plant community has also been changed by warming. The warming significantly
decreased the important value of Artemisia firigida, but it significantly increased the important value of Convolvulus ammanii. In
addition, warming significant increased the coverage of grasses, whereas it significantly increased the coverage of forbs. No change
was detected for semi-shrub and annual-biennial. Warming significantly decreased plant community above- and below-ground
biomass allocation pattern transferred to deep soil layers. The below-ground biomass of 0-10 cm soil layers was lower in warming
than in control, but below-ground biomass of 10-20 cm was higher in warming (11.55%) than in control (9.16%) and 20-30 cm was
higher in warming (7.22%) than in control (4.77%). Warming led to the transfer of below-ground biomass from upper layer to lower
layer. Warming significantly decreased Shnnon-Winener index, but significant increased Pielou index by elevated temperature.
Warming significantly increased evenness of desert steppe, whereas no change on plant species diversity.

Key words: warming; desert steppe; plant community structure; species diversity



