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Feasibility Analysis on Heat Resources of Silage Grain Double Crop Corn

Planting Model in the Lower Reaches of the Yellow River
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Abstract: In order to understand the heat resources in the lower reaches of the Yellow River and design a new
double cropping corn planting model of silage grain. Based on the daily average temperature data of Yucheng com-
prehensive experimental station of Chinese Academy of Sciences located in the irrigation area of the lower Yellow
River from 1961 to 2020. This paper systematically analyzes the historical trend change characteristics of the num-
ber of days in the possible growth period, the initial date sequence, the ending date sequence, the active accumulat-
ed temperature, and the effective accumulated temperature of corn, as well as the combination mode of different ma-
turity types of silage grain corn, and compare the new dual season corn planting mode of silage grain corn with the
traditional dual season corn planting mode. The results showed that the interannual increasing trend of accumulated
temperature and days of possible growth period of corn in Yucheng area was significant in recent 60 years. Accord-
ing to the available heat resources and the maturity type of corn varieties, the suitable planting modes of double crop-
ping corn in Yucheng area are early silage early maturing grain corn, early silage medium maturing grain corn and
medium silage early maturing grain corn.
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Fig.1 Variation trend(a) and M=K test(b) for =10°C active accumulated temperature in corn growing season from 1961 to 2020
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Table 2 Active accumulated temperature of corn in different decadal periods

N ML SZ

0y ARG SR (C - d) Ml A R2 P

Year Active accumulated temperature Linear regression equation P value
1961-1970 4552.2+199.2 y=—8.74x+21 731.84 0.02 0.73
1971-1980 4459.1+125.0 y=—11.71x+27 586.85 0.07 0.45
1981-1990 4553.7+138.3 ¥=10.18x—15 655.10 0.04 0.56
1991-2000 4616.7+179.4 y=21.23x-37 752.01 0.12 0.34
2001-2010 4770.7+127.5 y=-12.02x+28 876.80 0.07 0.45
2011-2020 4728.8+162.1 y=-12.92x+30 767.81 0.05 0.53
1961-2020 4613.5+190.7 ¥=5.16x-5 660.19 0.22 0.00
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Fig.2 Variation trend of growing season days of corn(a), initial day sequence(b) and
ending day sequence(c) in corn growing season from 1961 to 2020
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Table 3 Changes of growing season days of corn growing season in different decadal periods
i AR HH) L mA T © PIH
Year Growing season days Linear regression equation P value
1961-1970 210.8+9.4 y=-0.50x+1 187.59 0.02 0.13
1971-1980 212.1+6.7 y=-0.39x+990.33 0.03 0.42
1981-1990 215.9+8.8 y=0.78x—1 336.40 0.07 0.31
1991-2000 217.4+6.6 y=-0.02x+265.78 0.00 0.73
2001-2010 223.5+7.9 y=—1.22x+2 666.56 0.20 0.89
2011-2020 220.0+£9.0 y=-1.25x+2 736.32 0.16 0.48
1961-2020 216.6+9.2 y=0.22x-211.52 0.16 0.07
x4 AEFNRREERTEERSZVIRAFEN
Table 4  Changes of initial days of growing season days of corn growing season in different decadal periods
&y H 7 AR TR = PAE
Year Sequence Linear regression equation P value
1961-1970 96.4+9.0 y=-0.28x+644.36 0.01 0.81
1971-1980 94.0+4.6 y=-0.08x+261.62 0.00 0.88
1981-1990 90.3+4.7 y=-0.04x+174.53 0.00 0.94
1991-2000 92.1+4.1 y=-0.25x+587.95 0.03 0.63
2001-2010 84.5+7.0 ¥=1.07x-2 066.85 0.19 0.20
2011-2020 91.6+9.1 y=1.60x-3 133.20 0.25 0.14
1961-2020 91.5+£7.7 y=—0.13x+353.47 0.09 0.02
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Table 5 Changes of ending days of growing season days of corn growing season in different decadal periods

6 f A P . Pl

Year Sequence Linear regression equation P value
1961-1970 306.2+4.4 ¥=-0.78x+1 830.95 0.26 0.68
1971-1980 305.1+4.8 y=-0.48x+1 250.95 0.08 0.64
1981-1990 305.2+6.0 y=0.74x—1 162.87 0.13 0.48
1991-2000 308.5+6.2 y=-0.27x+852.73 0.02 1.00
2001-2010 307.0+8.0 y==0.15x+598.71 0.00 0.20
2011-2020 310.6+4.0 ¥=0.35x-397.88 0.07 0.26
1961-2020 307.1+6.0 ¥=0.08x+140.96 0.18 0.00
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Table 6  Different varieties assortment with different accumulated temperature

A AL

Variety assortment

=10°CHE BHBUR(C-d)

=10°C active accumulated temperature

=4 900 W~ B —r B P L RL_RL
4600 ~ 4 900 e N N
4400 ~ 4 600 N R N e
4300 ~ 4 400 - rh-RL R
4100 ~ 4 300 -t R
3900 ~ 4 100 fL-

TE AL IR e e R R AP RN TR ] o L P I R A AT T =1 0°CHE S AR 43 34 2 300
2500.2 800°C-d-
Notes: Early, medium, and late ripening represent different maturity types of corn varieties. The active accumulated temperature required for sow-

ing early, medium, and late maturing varieties to maturity is =10°C, which is 2 300°C-d, 2 500°C - d, and 2 800°C - d, respectively.
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Fig.3  Growth period changes of early maturing silage corn with different mature grain corn from 1961 to 2020
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Fig.4 Changes in growth period of medium mature silage corn and different mature grain corn from 1961 to 2020
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