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Fig- 1 The mean annual temperature (“C) in the last 35 years from 1971 to 2005 in the studied region -
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Table 1 Temperature increasing trends and their significances

in Longdong region in four seasons
Longdong regi f

- E?
= ALK Lﬁfr%jd R ks
Seasons Region (C /a) Significance
PHIE (a) Xifeng 0.0598 0.3169 * % %
&F A . '
. FE.(b) Huanxian  0.0380 0.1939 * %
Spring
P (c) Pingliang ~ 0.0475 0.3069 % % %
HZE .
¥ (b) Huanxian 0.0134 0.0380 NS
Summer
Fii(e) Pingliang 0.0242 0.1582 *
VG4 (a) Xifeng 0.0435 0.2501 % % %
i 1B (b) Huanxi 0.0285 0.1498 *
N [uanxian . 0 .
Autumn
P (e) Pingliang 0.0320 0.2159 * %
P& (a) Xifeng 0.0764 0. 3446 * % %
£
. > FFE (b) Huanxian ~ 0.0642 0.3350 * % %
Winter
0.0630 0.3642 * % %

P45 (c) Pingliang

Te.xox % B (P<0.001); % » P (p<0.01); * [
BE(P<0.05);NS. AR (P>0.10), R,

Note: * * * extremely significant ( P<<0.001); * * significant ( P<~

0.01); * relatively significant ( P<<0.05); not significant ( P<<0.10). The

same as_below »
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Fig-2 Histogram of the differences between annual precipitations

and average precipitation from 1971 to 2005
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Fig-3 Histogram of the differences between autumn precipitations

and average autumn precipitation from 1971 to 2005
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Table 2 Changes trends and their significances
of growth dates of winter wheat

Bk e vty e
Esy=ling TR %*zﬁﬁ_}% , e
Growth Redi Linear trend R Sianifi
stage eglon (d /a) ignificance
PG (a) Xifeng 0.4123 0.3905 X % %
%ﬂ% FFE.(b) Huanxian —0.1946  0.0481 NS
Planting
-5 () Pingliang 0.338  0.0353 NS
PEI% (a) Xifeng 1.0408 0.5157 % % ¥
e
i 8 (b) Huanxian 0. 3346 0.0282 NS
Tillering
P (c) Pingliang ~ 0.5649  0.1440 *
f#1E4 P4 (a) Xifeng 0.1400  0.0154 NS
KA FFE-(b) Huanxian 0.1408 0.0168 NS
Growth
stopping *Fi5i(c) Pingliang ~ —0.3298 0.0502 NS
Tl (a) Xifeng —0.5238  0.2877 * %
N==4
BRI B (b) Huanxian —0.0438  0.0014 NS
Reviving
P15 (c) Pingliang 0.2947 0.0417 NS
Pl (a) Xifeng —1.0669  0.6025 x % %
#
E%’ﬁ }FE (b) Huanxian —0.9111 0.3506 % % %
Setting
Pt (c) Pingliang ~ —0.6088 0.2011 *
VPG (a) Xifeng —0.4715  0.4560 % % %
o
%ﬂmﬁﬁ FF8 (b) Huanxian —0.3015 0.0895 NS
Heading
5 (c) Pingliang ~ —0.4544  0.2688 ® %
PV (a) Xifeng —0.1185  0.0370 NS
LA .
8 —0.1746  0.0319
Milky B (b) Huanxian NS
F-i5(c) Pingliang ~—0.3614 0.1305 NS
Vil (a) Xifeng —0.5592 0.3676 * oK *
ﬁk‘%}hﬁ;ﬁ £ B (b) Huanxian —0.5469 0.2735 * %
Maturity
F-i5i(c) Pingliang ~—0.1614 0.0500 NS
2.2.2 AR ERFMER R A KT TR

RAUAIR], TARZ AR & /N A= 25 S e A IR AR [
RSP T &N EE T WA IR B
B NRBFFRX &N K R R AR R
AT AR A IR )~ B a] i H A
Bl BEEN, RFEZAR. O FEes 51w
ZS 0 A (1B 4 BB Bk~ 73 BE T 35 SE 4K 3R
B PRt R TR G B RO A I B AR, ©
VI P &Ry BES 2 2 A 0L IR BB I B A
E PR ER T~ U B 2 G V0 P A
HBAE Y, OB PEGRE R 4 T
WERTE ~ PRI AT I AR (L, D75 B4
~ LIRS HE L, FLR AR B G
HHBEA,



260 TR XA T

w2 %

®3 ZNEREZEHERAKTNH
Table 3 Changes of the days between different

growing stages of winter wheat

R 5 AR g
A Linear trend R L
Stage Station (d /a) Significance

prppgy PWE(a) Xifeng  —0.9692  0.4975  x x

Total H (b) Huanxian —0.3808 0.0801 NS
gouth st (o) Pingliang —0.2368  0.0617 NS
%ﬁﬁw Emﬁl : — 0.0
o % (a) Xifeng 0.2421 0. 0481 NS
FIEAK
Planting ~ ¥F&(b) Huanxian  0.3354 0.0897 NS
~~growth N o _
stnpping %()}:(c) nghang —0.4053 0.0705 NS
R~ V% (a) Xifeng 0.5586  0.4002 x % %
Gy EE
, FE(b) Huanxian 0.3812  0.0812 NS
Planting™
tillering ~ “F#ii(c) Pingliang ~ 0.2263  0.0178 NS
U™ p(a) Xifeng  —0.8007  0.2353 x %
IR K
Tillering’\“ %%(h) Huanxian —0.1158 0.0040 NS
growth . o _
qopping T () Pingliang —0-8947  0.1508 *
P (a) Xifeng ~ —0.6615 0.2214 % %
2 i
@ - ﬁﬂ - H (b) Huanxian —0.1846 0.0135 NS
Wintering
F-5(c) Pingliang ~ 0.6246  0.0761 NS
BRFE~  Plf(a) Xifeng ~—0.0354  0.0013 NS
ﬁ_k,‘%}* #FE (b) Huanxian —0.5031  0.1699 *
Reviving™
maturity  “F-#(c) Pingliang —0.4561 0.0919 NS
BE~ PEl(a) Xifeng 0.1231  0.0324 NS
BY 5B () Huansian —0.3392 0.1506 *
Reviving™
jointing  “F5i(c) Pingliang —0.6316 0.2227 % %
WA~ Vi(a) Xifeng  —0.1585  0.0410 NS
TR BB () Huansian —0.1638  0.0257 NS
Jointing™
maturity Pt (e) Pingliang ~ 0.1754 0.0309 NS
A~ P (a) Xifeng 0.3531  0.3865 % % %
#L;%@ ¥ H (b) Huanxian  0.2670 0.1865 *
Heading
~milky  “F{(c) Pingliang ~ 0.0930 0.0217 NS
?}lfw Fi%(a) Xifeng ~ —0.4408  0.3988 * % %
3 _
7 8 anxian —0.3196  0.2152 * %
Milky~ ¥ H-(b) Huanxian 5
maturity T~ (c) Pingliang ~ 0.2000 0.0731 NS
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Fig-4 The days of the growing stage of winter wheat
in different year in Xifeng
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Fig- 6 Yield of winter wheat in east Gansu from 1981~2005
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Characters of climate change and winter wheat ecological response in East Gansu

MAO Yu-qin'
(L. Institute of Arid-meteorology, CMA, Key Open Laboratory of Arid Climatic Change and Reducing Disaster of CMA »
Key Laboratory of Arid Climatic Change and Reducing Disater of Gansu Province, Larchou, Gansu 730020, China:
2. Qingyang Agricultural Meteorological Experimentation Station, Qingyang, Gansu 745000, China)

Abstract : Since 1971 year, the average temperature increased by 0. 0525°C/a in semi-humid plateau (Xifeng) and
0.0367°C/a in semi-arid plain ( Huanxian ), while in the transition area of semi-humid and semi-arid climate
(Pingliang) » the average temperature increased by O- 0411°C/a. The temperature increase was significant in different ar-
eas in four seasons, but not significant in the river valley (Huanxian) in summer- The most extent and significance of in-
crement is the air temperature in semi~humid plateau (Xifeng) in four seasons: and Pingliang next- The increment of air
temperature follows the order of winter>spring>autumn>summer- The precipitation of the years was decreased in the
plateau (Xifeng) and increased in river valley (Huanxian), but in the transition area of semi~humid and semi-arid cli-
mate (Pingliang), the precipitation of the years showed inconspicuous change in the study period- The precipitation in
study regions decreased in autumn- The climate warming had sameness but yet had difference to ecological response of
winter wheat in different regions in Longdong loess plateau- The sameness behaved that the date of growth-stopping and
milk-maturity had inconspicuous change: and the date of rise had an advance current distinctness- The date of planting
delayed but the date of reviving advanced obviously in the plateau (Xifeng), while the date of planting and reviving had
inconspicuous change in Huanxian and Pingliang- The tillering defer and the tassel advance was evident in Xifeng and
Pingliang, but inconspicuous in Huanxian- The date of maturity advanced and the number of days in the whole growth
duration shortened distinctly in Xifeng and Huanxian: but inconspicuously in Pingliang- In addition, the number of tiller-
ing was lessened in winter and the next early spring. so the death rate through the winter descended and the yield in-
creased significantly in Xifeng and Pingliang- The significant delaying of grouting period and shortening of maturity oc-
curred in Xifeng and Huanxian- Through colligate analysis. it was considered that the semi-humid plateau (Xifeng) had
the most conspicuous character of climate warming and the most significant biological effect on winter wheat -

Keywords . climate change; winter wheat ; ecological response; East Gansu



