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Impacts of climate change on dominant pasture growing season in Central Inner

Mongolia
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Abstract: To monitor change, protection and utilization of the grassland environment and assess the effect of regional
climate change on grass growth, we investigate the relationship between the dominant pasture growing season in typical
grassland and the change of climatic factors. Based on phenological observation data during the growth period and
meteorological observation data for Stipa krylovii Roshev and Leymus chinensis (' Trin. ) Tzvel in Central Inner Mongolia from
1983 to 2009, we analyze the relationship between meteorological elements such as temperature, precipitation and typical
plant phenological period using statistical methods. The analysis revealed the following. 1) Average temperature had a
significant increasing trend in spring, summer, autumn and the entire year, and the spring trend was 0. 71 —0. 84°C /10 a.
Precipitation decreased in all seasons except spring. Climate change had warming and drying trends over the last 27 years in

the principal grasslands of Central Inner Mongolia. 2) The green-up stage had a trend toward delay and positive correlation
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with precipitation during April for Stipa krylovii Roshev and Leymus chinensis (Trin. ) Tzvel at Xilinhot. However, green-up
had a trend toward advance and had negative correlation with temperature and precipitation from March through May for both
grass species in Xianghuang Banner and Chahar Right Back Banner. The green-up of dominant pastures advanced 3—5. 1 d
and 1.3—2.1 d for Stipa krylovii Roshev and Leymus chinensis (Trin. ) Tzvel, respectively. 3) The yellow and withered
period had a trend toward advance and negative correlation with temperature between August and September, and positive
correlation with precipitation. With a 1°C temperature increase, this period advanced 1. 7—10. 7 d for Stipa krylovii
Roshev, and Leymus chinensis (Trin. ) Tzvel advanced 3.5—11.3 d. 4) The growing period for the aforementioned grass
species lengthened, and was significantly positively correlated with average temperature from April through October. The

growing period for Leymus chinensis (' Trin. ) Tzvel shortened and was positively correlated with hydrothermal coefficient.
Key Words: central Inner Mongolia; climate change; green-up and wilting date
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Table 1 Inter-annual change trends of mean growing seasonal air temperature and precipitation at each climate station (1983—2009)

Sy BEFE Xianghuangqi BARIEAF Xilinhaote %X 4R Chayouhouqi
Meteorological Elements K R K R K R
Ty s 0.071 0.535* 0.082 0.551*" 0.084 0.651*
Ty ¢ 0.068 0.549 * 0.064 0.445 " 0.075 0.635**
To_10 0.075 0.482* 0.072 0.492 " 0.077 0.516*
Rsy_; 0.508 0.183 0.475 0.176 1.036 0.536*
Ry g -2.216 -0.333 -2.007 -0.221 -3.344 -0. 400
Ry_1o -0. 154 0.045 -0. 680 -0.247 0.623 0.184

# P <0.05; # % P<0.013Ty 5 To g To_g FIRy_5 Re_g Ry_ 1o APFRTE B KETVHSURABEKE K AR R R
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Fig.1 Inter-annual change trends of mean annual air temperature and precipitation at each climate station( 1983—2009 )
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Table 2 Linear trends and their significance levels of growing season length of dominant grass species at three stations( 1983—2009 )

E - AT R P
Time ihterval Pasture K R K R K R
A R/ d LA Stipa krylovii 0.116 0.032 -0.607  -0.283  0.477 0.581*
Mean growing season length Fri Leymus chinensts -0.648 -0.303 -0.322 -0.195 0.346 0.370 "

FFE X 1983—2009 45 FQ AT 55 F1 = R S35 o H 318G W 08 A 405 1) AR AR AR AE | B8 B RIS SR s WA, T
BT R A B A SR, 2 IO AR A 1 25 ) AR A A R B A%, AT RS O B 4 A B G
AR FA S, TR 2 A 3 B A F],3 Al v FOET 58 B R 012 S 4R AT A 4 (R 38 Ak 5]
WK ER R H AR 3 5 0 BRSP4 R AR AT 3 7 B R IR A JE I, TR H Ty
FHAE 3 4EHT 1. 3d F10. 4d(P<0.001,P<0.05) , i FE PRIEFEF B0k H I AR A IS i PE ka5 H ok
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Fig.2 Change of the seedling and withered period of Stipa krylovii (1983—2009)
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Fig.3 Change of the seedling and withered period of Leymus chinensis (1983—2007)
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Table 3 The correlation index between the date of the germination and the climate factors at three stations during (1983—2009)

4

F o

Mg S ¥ B BypRi R AR
Dominant grass species Impact factors K R K R K R
5 BET 5 Stipa krylovii T, , -4.22 -0.447* -4.12 -0.527**
Ts_5 -3.63 -0.485" -3.96 -0.575*"
Ry, -0.17 -0.473"
Ry -0.21 -0.420"
R, 0.05 0.445"
£ Leymus chinensi Ty, -5.09 -0.580 "
Ty s -2.98 -0.657 "
R374
Ry s -0.32 -0.423"
R, 0.06 0.442" -0.13 -0.404
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HEE T [CA P AT H A5 9 A 8—9 HM19—10 A PR E BE M A, 5 8—9 AF/KEZIEAHK
(P<0.01) , 5 HABS AN KRR T RASCER /N, X E AT SFEA, B 15 8—9 A R AR/ & 715
ST R SR BFEE 1°C FEK R/ 10mm, 5 CE 5 BA B 8173 5132 HT 10,7 d A1 12.2d, B ARG 4R 5 G
FE2P N H IS R 1A CRR BRI A0S 8 H AR (ARG ) AR 7K & (IEARDR ) AHOC REGA 3] I 2K
-, BRI IR A 3 I FRAT AN H W S R G T A A DGR B TN il A I i I A 8—9 H Yy
N

FHRHHT H S E AR SRR K A I R B D) (e 4) , HRR T 5 1 i 107 452 54 K 2 a2 1
NEABURR 3 ANl SRR H S 8—9 F VAR SC R B, U 8—9 F P3RS A X A R
i H A R OCEE R -, WA AT A1, 8—9 H PRI 1°C  BERE B MRTS R RN 540 Jo T = H B Ay H
B4 AT 11.3d 4. 1d F13.5d,

4 HWEHEHBAHRESKZEFHMERKXR(1983—2009 4F)

Table 4 The correlation index between the date of the grass withered and the climate factors at three stations during (1983—2009 4f*)

T A S T FRH BRI 4 A
Dominant grass species Impact factors K R K R K R
TE A Stipa krylovii Ty o -10.68 -0.821 ** -1.71 -0.417*
Ty -9.97 -0.543"*
T, -0.69 -0.407 "
T, -6.34 -0.730 **
Ry o 1.22 0.620**
Ry 0.08 0.384*
B Leymus chinensi Ty -11.28 -0.836 " -4.24 -0.394* -3.49 -0.503 "~
Ty 10 -0.24 -0.389"
T, -4.06 -0.490 "
T, -0.594 -0. 645"
Ry o 0.29 0.678 ** 0.09 0.415°

2.5 ARARA A ST AR R RSO AR R TR R

PORE AR R ZR A A i R X A AR AR B I B2 AN SR PR TR 75 -5 Bty H IR AZ AL, i BOER TR A A B
HIAEAL, R, PRI XU R A (R e 4—10 A P2l K B SOK IR ER B (T 5°C I v i) e
g Z A R H R Z L) N, SOUHAROR A K Z HOBEOH G 0 (36 5) |, 4 R R W], AN [R] o 5 i =
FORZE B SP AE R A AR N T I A — 2, HASCR BB,

TESEAT IR BB , o P 502 7 5 [ ) A A /A MR R R A S B M s SRR HE T o L
FRAARE KR I SRR R IEHDE(P<0.10) o ATUL 7R IE X8 BB A0 1 3 22 B2 U s IR A 4l
B RS = T EE A, S2PR 1, 1990 4F IR PRI Rl S 8., S 800 AT 2P A R B RFEHE K, X 543
AR AR — B T K B ER O K S A B, TR MR, S OB S AR K 3 B2 K PR
PEVRECLF SRR , Bt 7K AR ZR B0 KIMTAE A, 525 |, 2000 47 DK P 7K £ R B0 D i 4] |, S B0 [T
FERFREAE

TEHEBE BRI, 35 AR KT S KRR B IEAR SC R BRI, PRI X3 A R R B K R KL
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BERMTAE A, SEFR 1, 2000 4F LI Pt /K PR MO8 3] ., S BOR R AR 2 4, i Uil W 7K B
HEZM RN BN, AN A5 TR TG, AR R 5 U K KR AR B FH DG AR

K5 HEEKREESKEFHEXERY

Table 5 Forage growing season and meteorological factor correlation coefficient

b EALTSEE

Dominant grass species Impact factors HEst B AR

BE Leymus chinensi Ty 1 -0.084 -0. 143 0.254
Ry—1o 0.307 0.247 -0.131
Crr 0.330** 0.250 -0.162

T2 IS Stipa krylovii Ty 1o 0.350" -0.125 0.360 "
o -0.306" 0.343" -0.200
Crrr -0.337"* 0.349 -0.240

Ty_10Ra_io\Cryp 2PAIFRIR 4—10 H PR FK EHUK AR B A e 1) 3 1

3 iFig
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g2/ SRR AR R LSRR R AT A R R R T K R S A R R KR R LB 2k T
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AR TR FRRE AR SR S 3 5 AUIRAR L, K B R AR X s, SR AU T A e S B R
RSB A A4 F2 2N B R A I K S A R X e T 2 R ) A S A A A 0 e 2 R L K R
T A A Y RN A 7 A B SR S 5 T B F O B R IR AT, S — T, i T
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[, — el &5 , BEH A5 MR T RO SR, A A TSR B AR 3 0 B A R T e S,
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