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Response of temperature change with winter wheat phenology
in weibei dry plateau areas

CHENG Guo-feng, DOU Shen, XU Wei
( Meteorological Bureau of Xianyang City, Xianyang , Shaanxi 711200, China)

Abstract: Through the observation and analysis for the measured data of winter wheat in four agro-meteorological
experiment stations as Yongshou, Fengxiang, Pucheng and Xunyi in the weibei dry plateau areas from 1971 to 2010 and
the meteorological data in 30 Counties and City’ s Districts in corresponding periods, have obtained that: In recent 40
years, the temperature evidently increased in these areas, especially the temperature increase in Winter and Spring sea-
son, were the most remarkable. Affected by climate change, the sowing time and wintering period of the winter wheat was
delayed, but the turning green period, jointing stage, heading stage and the maturation period total were advanced. A-
mong them, the turning green stage was the most distinct. Shown by the correlation analysis, except the growth stage be-
fore winter, the Wintering period as well as the Spring season, each interval with the average temperature in growth peri-
od has close relationship. Furthermore, the relationship in Spring was more obvious than in Winter. But expressed in the
growth period interval, the wintering period of winter wheat was obviously decreased. While after turning green period the
growth stage interval has no any obvious change. It can be concluded that: The climate warming will be useful the winter-
ing crop to safe in Winter season, also reduce the impact of freeze injury to the agricultural production. Further more the
temperature increase will be added the accumulated temperature for the agricultural production, it will be lengthened the
crop growth period and useful to increase the multiple crop index. In other hand, because variety rate of temperature in
Spring season will be rather big in dry plateau area, so advancing growth stage will cause the increase for the crop freeze
risk, especially if the flower stage of the fruit trees suffer the freeze injury, will be cause serious threat for the yield. If
the temperature in Winter season continue to increase, will cause the winter wheat stripe rust spore and fruit diseases and
pests, to bring big difficulty for the prevention and control of pests and diseases. Therefore, the climate warming will be
produced deep influence for the agricultural production in dry plateau, so should be caused high attention.
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Fig.1 Change curve of yearly average temperature
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Table 1  Monthly Average Temperature in Weibei Plateau Areas in Each Decade

43 Month

FEAR Decade A

9 10 11 12 1 2 3 4 5 6 Total
1971—1980 166.3  114.5  47.1 ~11.7  -28.0 -39 5.8 1193 165.2  218.9 108
1981—1990 168.4  111.9  44.4 -85 -23.1 -3.4  47.0 116.2  171.0 2102 107
1991—2000 175.5  110.2  47.6 03 -22.3 1.7 55.2 125.8  175.6  218.0 114
2001—2011 2.4 17.2  53.7 -7.1  -19.5 18.8  74.7 132.3 18.0  228.7 118
1971—2011 170.3  113.6  48.6 -6.9 -24.1 6.0  57.2 123.9  173.4  219.2 110
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Fig.2  Change trend in vegetative growth stage and

reproductive growth stage of winter wheat
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Table 2 Correlation of interval days in each developing stage with each climate factor of winter wheat
BT ~ KT P ~ SRR

Turning green ~ Jointing ~
jointing stage heading stage

il ~ A
Heading ~
maturation period

S
Growth stage

AR

Before winter

Wintering period

[% 7K Precipitation 0.062 0.411" -0.075 0.588" * 0.643% 7
SIS Average temperature 0.002 -0.388" -0.8"" -0.662" " -0.633""

Acuity 0°C af(‘(l)lorgj/z\l{(% temperature 0.771% -0.382 0.135 0.87° 0.889
S emto afczx lﬁfﬁiimpemm 0.721" -0.432 0.39 0.85" 0.723" "
10 em SRR 0.71" " 0.582 0.321 0.889 0.843" "

10 em to accumulated temperature

1 Note: * ¥ P<0.001; ¥ P<0.1,
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