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Abstract To understand the change patterns and the relationships between climate and phe-
nophase is of significance in instructing agricultural production and environmental monitoring.
This paper analyzed the change trends of the phenophase of herbaceous plants in different areas of
Inner Mongolia in spring 1982-2006 and of the air temperature at the prophase of the plants.
The models for predicting the first flowering date of herbaceous plants in mid-west and east Inner
Mongolia were established and the future changes in the first flowering date in the scenario of
climate warming were evaluated. Since the 1980s the first flowering date was advanced air tem-
perature was increasing and climate warming was more evident in spring than in winter. The
change trends of the first flowering date and air temperature had obvious regional characters. In
the mid-west area of Inner Mongolia the advance in the first flowering date and the increase of
air temperature were more evident than those in the east area. The first flowering date and the air
temperature in spring varied evidently in the two areas and the variation of the air temperature in
winter was more evident in the mid-west area than in the east area. The first flowering date was
negatively related to the prophase air temperature and the main affecting factor was the air tem-
perature in spring. If the air temperature raised 1.0 °C in the future the first flowering date
would advance 3.1 to 5. 0 days.
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Tab.1 Phenological observation stations the species the Fom : 5
period and the first flowering date of herbaceous plants in :‘ i, s
- T (] T

Inner Mongolia

1982—2006 5-11 4-20 5-24

1982—2006 5-16 5-6 6-7
1982—2006 523 5-1 6-20
1982—2006 5-6 426 5-16
1983—2006 5-15 4-20 6-0
1982—2006 5-13 5-1 525
1982—2006 520 52 6-2
1982—2006 5-19 54 6-3
1984—2006 5-18 57 6-7
1982—2006 6-8 521 6-30
1982—2006 5-25 4-25 6-15
1982—2006  5-7 429 520
1982—2006 54 424 5-17
1983—2006 5-14 4-25 527
1982—2006 5-16 5-8 524
1983—2006 55 4-16 5-18
1986—2006 5-8 420 527
1982—2006 5-17 5-10 6-3
1
18 2
2 17
18
-5.2d- 10a™' 25
13.4 d
P <0.05
-3.6~-16.2d- 10a™"' 25
9.0~38.8d
P>0.05
1.7d- 10a™’
0.5~ -4.4d- 10a™"
4.1d
3.2~10.6 d
1 1 2
P <0.05 -7.2.d
10a~!

18.0 d

Fig.1 Linear trend of first flowering date of herbaceous
plants in the study area

2
Tab.2 Change in first flowering date of herbaceous plants
in the study area

d- 10a”!
-5.3  -0.426* -13.3
-11.0  -0.845** -27.5
-7.1  -0.448* -17.8
-3.6  -0.435* -9.0
-16.2  -0.813** -38.8
-4.4  -0.443* -11.0
-4.8  -0.498* -12.0
-7.8  -0.640"* -19.5
-7.2  -0.660"* -18.0
-1.8 -0.172 -4.1
-1.4  -0.112 -3.5
-11.4  -0.781** -28.6
-3.0  -0.39% -8.1
-0.5 -0.083 -1.2
—4.4  -0.349 -10.6
-2.1  -0.345 -5.3
1.7 0.150 4.1

-2.9  -0.217 -6.1
-1.4  -0.120 -3.2
-3.1  -0.498" -7.8
-5.2 -13.4

* % P<0.01 *P<0.05
P >0.05

-3.1d- 10a”'

7.8 d
2.2
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Tab.3 Change in the temperature before first flowering date of herbaceous plants

C- 10a”! C C- 10a”! C
0.7 0.610" " 1.7 1.0 0.624"* 2.2
0.9 0.632" " 2.2 0.8 0.524"* 2.1
0.8 0.615* " 2.1 0.8 0.507 * * 2.1
0.6 0.515** 1.5 0.5 0.327* 1.2
0.7 0.528 " * 1.7 0.7 0.464 " 1.7
0.7 0.576 % * 1.7 0.9 0.584 " * 2.2
0.6 0.452* 1.5 0.7 0.474* 1.8
0.6 0.410" 1.4 0.8 0.471* 1.9
0.9 0.611"" 2.3 0.8 0.589 " * 2.0
0.6 0.397* 1.5 0.8 0.474~ 1.9
0.7 0.475* 1.7 0.6 0.254 1.2
0.3 0. 260 0.8 0.1 0. 042 0.1
0.5 0. 350 1.2 0.2 0. 157 0.6
0.6 0.428 * 1.5 0.3 0. 191 0.8
0.6 0.443 " 1.5 0.4 0.204 1.0
0.6 0. 380 1.5 0.3 0.183 0.8
0.5 0.294 1.2 0.0 0.017 0.1
0.5 0.283 1.2 0.1 0. 026 0.1
0.5 0. 257 1.2 0.0 0.010 0.1
0.5 0.402" 1.3 0.3 0.299 0.8
0.7 1.8 0.5 1.3
* % P<0.01 %*P<0.05
1982 18
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3 18 - .'
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4 p Fig.2 Linear trend of the temperature in spring in the
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Fig.3 Linear trend of the temperature in winter in the
study area
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Tab.4 Regression models of the first flowering date
R F SIG T
y=—-0.002 -5.034t; _5 0.789 38. 050 0. 000
18 y=-3.051t; s 0.700  22.079  0.000
2 8 10
2 5 d
Tab.5 Ahead days in the scene of different temperature
4 5 increases in the future
80 90 <
1.0 1.5 2.0 2.5 3.0
5.0 7.6 10. 1 12.6 15.1
90 3.1 4.6 6.1 7.6 9.2
1996 1982—1988 -0.653  -0.400
1988 1996
1996 t]] -2 t3 -5
1996 Y
4
0. 789 0. 700 SIGT <0.05 SIG
e e T >0.05
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Fig.4 Cumulate deviation of the temperature and the first
flowering date in the mid-west part in the study area 5 5
1C~3< 5.0~15.14d
—— RUEMBRET —o— FFRERPUET
70.0 r —A— X BEF BFEY 120 3.1~9.24d
60.0 0.0
B
50.0 0 g 3
5K 40.0 =
Bk 30.0 40 g
-6.0
19200 e -52d- 10a"' 25 13.4
£ 10.0 -8.0
0.0 1 1 1 1 ¥ -10.0 d
1981 1986 1991 1996 2001 2006
o
5
Fig.5 Cumulate deviation of the temperature and the first
flowering date in the east part in the study area 80
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-16.2d- 10 a™!
1.7d- 10 a”'
0.7 0.5°C- 10a”!
-11.4d- 10a™" 0.3 °C-
10 a~"
. 2006b.
25 2 277-280.
. 2006a.
17 3 541-544.
. 2004.
27 1 29-34.
.2007.
. 2005.
. 25 6 1275-1281.
. 2005. 50
. 24 2 123-130.
. 2002. 40
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