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Effects of climate warming on winter wheat growth in Tianshui City

LU Li-li,ZHAO Guo-liang,GAO Qiang,SONG Jian-rong, YUE Wei-yun

(Institute of Agriculture Sciences of Tianshui , Tianshui,Gansu 741001, China)

Abstract: [Objective] This study analyzed the effects of climate warming on the growth of winter
wheat in Tianshui City to reveal the response of winter wheat to climate warming and explore the suitable
sowing period for local winter wheat and changes in winter wheat belt. It could also improve planting struc-
ture adjustment and food security. [Method) Using meteorological data in Tianshui City, Gansu Province
(annual mean temperature,negative accumulated temperature,and ground temperature) ,and winter wheat
growth data from the Institute of Agriculture Sciences of Tianshu in 1979—2007, the equation of relation-
ship between wheat growth period and temperature was regressed with DPS software. [Result] Annual av-
erage temperature,average temperature,and ground temperature increased while absolute value of negative
accumulated temperature decreased from 1979 to 2007. Annual mean temperature, negative accumulated
temperature,and the average temperature were negatively correlated with growth period of winter wheat,
and average temperatures in winter and spring were negatively related to seeding-shooting period. As the
increase of average temperature during growth of winter wheat since 1979, climate warming decreased the
durations of shooting stage, spiking stage,and maturity stage shortened by 4. 261,2. 759,and 4. 811 d/10a,
respectively. Seeding — shooting period and spiking — maturity period were shortened as well while

shooting— spiking period was extended. [Conclusion) Climate warming significantly reduced the growth
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period of winter wheat in Tianshui.
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Fig. 1

Variations of average temperature and annual temperature anomaly {from

1970 to 2009 in Tianshui City,Gansu Province
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Table 1 Regression equations between each growth stage of winter wheat or anomaly (y) and
average temperature () from 1979 to 2007 in Tianshui City,Gansu Province
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Y Spiking y=—0.275 92+236. 860 0 —2.759 0.127 9
JEA Maturity y=—0.481 1x+289.690 0 —4.811 0.360 9" *
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S — R Spiking— maturity y=—0.205 3xr+52.833 0 —2.053 0.150 5
W E S Anomaly of seeding y=0.001 8x+0.062 7 0.018 0.000 5
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Fig. 7 Changes of winter wheat whole growth period with mean temperature and negative accumulated

temperature from 1979 to 2007 in Tianshui City,Gansu Province
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