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Impacts of climate change on phenological phase of herb in the main grassland in

Inner Mongolia

GU Runyuan'”,ZHOU Weican', BAI Meilan® ", LI Xicang’, DI Ruiqi’, YANG Jing’
1 Nanjing University of Information Science & Technology , Nanjing 210044, China
2 Inner Mongolia Autonomous Region Climate Center, Hohhot 010051, China

Abstract; Phenology is the most intuitive signal of climate change. Changes in phenology reflect changes in climate and the
natural environment. To both understand and manage the impacts of climate change on ecosystems we need to search for
ways to forecast climate trends and for ways to mitigate climatic deterioration. We used statistical analysis, meteorological
data and typical plant phenological periods in different grasslands to study the relationships between phenology and
meteorology. We studied Kalimeris indica (L. ) Sch. -Bip. , Sarcozygium xanthoxylon Bunge, Stipa baicalensis Roshev and
Leymus chinensis ( Trin. ) Tzvel. in meadow grasslands, typical grasslands and desert grasslands in Inner Mongolia from
1983 to 2009. First, the analysis considered the phenology of these plants of the grasslands of Inner Mongolia, looking at
three stages, the return of green sprouts, the blossoming stage and the stage at which the plants became yellow and
withered. Plants in different grasslands are responding differently to climate warming. When the average temperature in
spring ( March to May) increases by 1°C, the flowering period will be earlier by 7.2, 4.1, and 2.5 days in typical
grasslands, desert grasslands and meadow grasslands, respectively. Second, the phenological phases of these grassland
plants are closely related to climate change. The date when green sprouts appear and blossoms form is significantly

negatively correlated with the cumulative temperature in spring ( March to May) , and is positively correlated to daylength.
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These dates are also influenced by precipitation in different grasslands. The date of the yellow withered stage is negatively
correlated with average monthly temperature before withering and yellowing in desert grassland and typical grassland. The
date of the yellow withered stage is closely related to precipitation and daylength prior to withering and yellowing in meadow
grasslands, but is not significantly related to temperature. Third, with climate warming, the growing period for K. indica
has shortened. The growing period for S. xanthoxylon, S. baicalensis and L. chinensis has lengthened with the length of the
growing period for S. baicalensis in typical grasslands increasing the most. The duration of the growing period in desert

grasslands also increased while the growing period in meadow grasslands showed the least amount of lengthening.
Key Words:; grassland type; phenological phase; climate change; phenological phase response
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Inner Mongolia
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Fig. 4 The change trend of cumulative temperature anomaly during March to April and the period of seedling in typical grassland
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Table 2  The correlation index between the date of flowering and the climatic factors during 1983—2009 in the main grassland in

Inner Mongolia

fede BT R B LR N R
Representative species Impact Factor The Desert The typical Tthe Meadow
grassland grassland grassland
oy TR 3H -0.3091 -0.4733 -0.2821
Kalimeris indica 4 A -0.2040 " -0.6463 -0.7868
(L. )Sch. -Bip 3—5 A -0.4543 -0.7799 -0.6778
Rk it 3H -0.2421" -0.1221" 0.0100 *
4 A -0.2364 * -0.4852 0.1064*
3—5 A -0.2905 -0.4684 0.1088*
H BRI £ 3H 0.0036 * 0.4531 0.2205 *
4 A 0.0618* 0.4247 0.2040*
3—5 A 0.0402* 0.4089 0.2386

# A 0. 05 A {F BRI YA B3 N 1

3.3 AR ARAE WA B 5
B XA ) B AG ORAF TR B SO DGO 2R, Fovh, A B0 S 6 5 B T 1 S 2 S 3R
Tk )R DG 2R B0 {8 v T LA I B TR 7 BRI SC R B (3R 3) o XN B X Ul AR SRR B
LS XA A0 B S0 52 e ) LT T 8 28 BRAE A U THT - — i R TR T (AR ) o 2 2 i R - SR T 2% A
i, R B R K 35 G T BORG E AT ; —IRAR P AT AR A K B e T B, BT AR Y T e il
®3 AERLSERREAEYVEFHBESEZRMNEXRE(1983—2009 4F)

Table 3 The correlation index between the date grass withered and yellow and the climatic factors during 1983—2009 in the main grassland in

Inner Mongolia

FRFEYFh S - B B FiE B R A F ) T B
Representative species Impact Factor The Desert grassland The typical grassland The Meadow grassland

H= RS W 7-8 A -0.2320" -0.1658 * -0.1179*
Kalimeris indica (L. ) Sch. -Bip 7-9 H -0.2787 " -0.2210" -0.1170 "
8—9 H -0.3006 -0.5515 -0.0421 "

Rk 7—8 A 0.1975* 0.2271* 0.4132

7—9 A 0.1311* 0.2261* 0.3735

8—9 H -0.0797 * -0.0342 " -0.4709

H R £ 7-8 A 0.0516* 0.0453 " 0.4345

7—9 A 0.1159* 0.1398 0.4231

8—9 H 0.1632* 0.1002 * 0. 4661

BiE B FH
BE P R AR 7—8 A -0.2001 * -0.1659 0.0173 "
Sarcozygium xanthoxylon Bunge 7—9 A -0. 1834 " -0.2210" -0.0327
Stipa baicalensis Roshev 8—9 A -0. 1486 * -0.2353 " —0. 0005 *

Leymus chinensis (Trin. ) Tavel [ 7K 2 7—8 H 0.0402* 0.3271 0.3026

7—9 A 0.0680 * 0.2261" 0.2716
8—9 H -0.0526 -0.1342" -0.2066 *

H R4 7—8 H 0.0853 " 0.0453 * 0.3434

7—9 A 0.0324 * 0.1398 * 0.3556

8—9 H 0.0162* 0.1002 * 0.2975

# AL 0. 05 I {F BEAS IR A A .3
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