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Influence of climate warming on seeding time and cultivation
pattern of spring maize in Altai region
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Abstract: To reveal the rules of changes in seeding time and planting pattern of spring maize, based on the daily
temperature data of 7 meteorological stations in Altai region during 1961—2010, the spatiotemporal changes of the first
date, final date, duration, and accumulated temperature were analyzed when the temperature reached 10°C or higher,
using the methods of linear regression, accumulative anomaly, T-test and Kriging based mixed interpolation. The results
showed that accumulated temperature, duration, first date, and final date, all showed a significant increasing tendency in
recent 50 years, with the rates of 57.1 °C+ 10a~!, 1.6 d-10a""', 1.3 d-10a"", 0.3 d-10a"", respectively. All
changes took place in mid 90 s. Climate warming resulted in 3 ~ 8 day advance of seeding time and 6 ~ 11 day delay of
the growth of spring maize. Before the climate change, east Qinghe region was not suitable for the cultivation of spring
corn, nor the late maturing cultivars due to the incapability or the high risks in planting. With the climate warming,
planting areas for different varieties of spring corn gradually expanded eastward, and the cultivar maturities in different
counties and cities showed variations. The results showed that regions that were not suitable for planting now were capable
of planting early mature cultivars, regions that were planted with early mature cultivars were good for mid-season/late ma-
ture ones, and regions that used to have mid-season/late mature varieties were now to have planted with late varieties.
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Fig.1 Distribution of 7 meteorological stations in Altai region
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Table 1 ~ Accumulated temperature of different maturity maize

A A ANH] R IX R i g M 24
Varietal maturity Unsuitable region Early variety Midseason variety Middle-late variety Late variety
=10CHR =10°C accumulative temperature <2100 2100 ~ 2400 2400 ~ 2700 2700 ~ 3000 =3000
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Fig.2 Changes of the first date, final date, duration, and accumulated temperature when temperature reached 10°C and

higher, and their cumulative anomalies in Altai region from 1961 to 2010
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Table 2 T - test results of abrupt changes of the first date, final date, duration and accumulated temperature when

temperature reached 10°C and higherin Altai region from 1961 to 2010

RLEE Meteorological elements fifi[4] % Tendency rate Kzl &5 Check point ny ny ‘ to ‘
=10CHH =10%C first date 0.295 1996 36 14 3.3602% "
=10C4H =10%C last date 1.325 1994 34 16 2.7853" "
=10°CHrZE HEL = 10%C duration days 1.546 1994 34 16 2.1621"
=10°CHR = 10°Caccumulative temperature 57.128 1996 36 14 3.2923 %

et "R % "3 IFIRIET @ =0.01 Fll @ =0.05 Y F PR

Note: “* *” changes in the year at the significance level of 0.01 ;“ % ” changes in the year at the significance level of 0.05.
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Table 3 Spatial distribution of the changes of the first date, final date, duration and accumulated temperature

when temperature reached 10°C and higher in Altai region in recent 50 years

HUIX. Region #IH/d ZH/d R HH/d R/ C
First date Last date Duration days Accumulative temperature
W BT Habahe -8 5 11 303.8
HAJS Jeminay -4 6 6 287.8
A /R Burgin -4 5 10 257.9
A Fuhai -5 4 11 283.1
F[#Z& T Altay City -3 5 7 176.8
B 24 Fuyun -5 6 8 351.2
FHI Qinghe -4 6 6 311.3
EXT-HIE Average -5 5 8 281.7
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Fig.3 Spatial distributions of the changes in the first date and accumulated temperature when temperature

reached 10°C and higher in Altai region in recent 50 years
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