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Characteristics of climate change and its influence on growth
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Abstract: To gain insight into the characteristics of climatic change and its influence on the growth period of crops
(spring wheat and com) in the Shiyang River basin, the meteorological data of five agricultural meteorological stations
during 1951—2009 and the growth period observation data of crops in Wuwei City were analyzed using linear contrast
analysis, Mann-Kendall trend test and mutation test analysis, Arcgis spatial statistical analysis, Morlet wavelet analysis,
and SPSS statistical analysis. The results showed that there was an increasing tendency of temperature in different areas of
Shiyang River basin in last 60 years, while the monthly, quarterly and annual mean precipitation increased (or de-
creased) to different extents. The significant change periods of mean temperature and precipitation were 3 ~5 a, and 1 ~
3 a, respectively. Precipitation was the main meteorological factor that impacted the length of milky stage of spring
wheat, however, there was no significant correlation between temperature (precipitation) and key growth periods of com.
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Table 1  Overview of meteorological stations

TGk 1K /m ERY i N/ A 1k FORHC B /a
Meteorological station Elevation Longtude Latitude Beginning and ending year Number of years
B Wawei 1525.0 102.92 38.08 1951—2009 58
) Mingin 1367.0 103.08 38.63 1953—2009 56
AR Gulang 2072.4 102.90 37.48 1959—2009 50
L3450 Wushaoling 3045.1 102.87 37.20 1951—2009 58
A E Yongchang 1986.7 101.97 38.23 1959—2009 50
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Table 2 Change of annual mean temperature in Shiyang River basin

during 1960—1979 and 1990—2009
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Fig.2  Abrupt change of temperature in Shiyang River basin
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Table 3 M- K trend test for annual mean temperature

in Shiyang River Basin

v 5 Station Z, 8 e Trend
R Wuwei 3.7667  0.028345 I F#a % Rising
) Mingin 5.2661  0.039457 I F#a% Rising
¥R Gulang 4.5972  0.035615 I F-#a% Rising
L8445 Wushaoling  3.2043 0.01625 [-THE % Rising
KB Yongchang 4.256 0.026892 I F % Rising
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Table 4 Change of annual mean precipitation (mm) in Shiyang

River basin during 1960—1979 and 1990—2009

SE-¥R% 7K B Annual mean precipitation

S \
OB TR R am oww ke
Wuwei Mingin  Gulang Wushaoling Yongchang

1 1.6 0.7 3.1 0.9 0.6

2 2.6 0.5 5.9 2.5 1.4

3 5.3 2.4 15.0 7.7 4.3

4 8.2 5.2 24.3 17.2 7.4

5 14.6 8.8 38.5 36.1 18.2

6 17.7 12.0 42.6 59.2 23.7
1960—1979 7 28.1 23.4 61.4 91.6 38.8
8 39.3  33.2  70.9 81.8 39.2

9 29.2  20.2 64.1 60.7 37.9

10 13.2 8.2 25.8 17.6 13.1

11 5.4 2.8 11.4 3.6 4.3

12 1.0 0.3 3.0 .9 0.6

1 1.8 1.2 3.4 3.1 1.7

2 2.2 0.8 5.4 5.0 2.1

3 8.1 2.9 19.6 13.2 6.3

4 9.2 5.6 26.1 16.9 9.0

5 18.1 11.8 39.4 40.9 21.5

6 22.8 16.0 44.4 57.2 29.8
99072009 5 341 264 619 886 521
8 37.6 25.6 69.5 88.4 45.3

9 28.5 20.7 54.7 61.2 34.4

10 9.6 6.3 22.4 22.4 9.8

11 2.9 0.9 8.1 3.6 1.9

12 1.6 0.4 3.4 1.6 0.7
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Table 5 M - K trend test for annual precipitation

in Shiyang River basin

i a5 Station Z, B 3 Trend
R Wuwei 2.6812 1.0294 T Rising
) Mingin 0.7366 0.1986 - FH#a# Rising
TR Gulang -0.0162  -0.0250 FFE## Decreasing
L8504 Wushaoling - 1.0332  —0.6087  FFE#H Decreasing
JK B Yongchang 2.9727 1.0862 - TFH#a# Rising
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Table 6  Correlation analysis of critical growth stages of spring

& 7

wheat with meteorological factors in different periods

AHW
Growth stage

RRER

Meteorological factor

LEESE

Correlation coefficient

HATH

Jointing

R

Booting

I

Flowering

T
Milky

H - SO PR
Mean temperature during
emergence o jointing stage
- BTSRRI K
Mean precipitation during
emergence to jointing stage
i - R R
Mean temperature during
emergence to booting stage
T - 2R SRR A
Mean precipitation during
emergence to booting stage
- TR
Mean temperature during
emergence to flowering stage
i - TAEE R ek
Mean precipitation during
emergence to flowering stage
H Y - FLAE Gl
Mean temperature during
emergence to milky stage
T - LA K R
Mean precipitation during
emergence to milky stage

-0.204

-0.143

-0.036

0.237

0.344

0.115

-0.067

0.39"

: % FR P<0.05, * x F/R P<0.01, 7,
Note: * Significance at P < 0.05. * * Significance at P <0.01.
The same for Table 7.

2.3.2 MNERAFTHOY A RGBT EKRET
WA, R 7 W] LA RIS B - R
PR CEEREK A AR B . TS
— FRAEIA V-2 SRR K AN B, H3Y
R G . FLAI S I - FLEUE S SR AR OGP
AwE, HSAARE, 5 - FLAUPE oK G A
P NTE N

KT EXXBEFHRSTRMESKERMEXES T
Table 7  Correlation analysis of critical growth stages of corn

with meteorological factors in different periods

EXER TBER LiEESEY/

Growth stage Meteorological factor Correlation coefficient

H - SO G
Mean temperature during
emergence to jointing stage
T K
Mean precipitation during
emergence to jointing stage
H - TEAEN T
Mean temperature during
emergence to flowering stage
T - TP ARSI R
Mean precipitation during
emergence to flowering stage
R - LB R
Mean temperature during
emergence to milky stage
R - LB K
Mean precipitation during
emergence to milky stage

0.175
P
Jointing
0.138

-0.010
iR

Flowering

-0.031

-0.358
Milky
0.171
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