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Soybean Planting Division in Heilongjiang Province Based on Climate Suitability
XUE Zhi-dan', MENG Jun®, WU Qiu-feng’
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150030, China)

Abstract; In order to promote the optimization of soybean planting structure and develop soybean planting, a climate suitabili-
ty model considering temperature, precipitation and sunshine factors was established in combination with the actual situation in
Heilongjiang province. This study calculated the climate suitability of soybean planting based on the daily climate data of 32
meteorological stations in Heilongjiang province from 1998 to 2018 and the observation data during the whole soybean breeding
period. Then we divided the soybean planting areas of Heilongjiang province based on the calculation results and K-means.

The results showed that the soybean planting regions in Heilongjiang province can be divided into four regions. In the northern
region, soybean with strong cold tolerance should be selected adapt to the low temperature suitability. The climate suitability of
the central and southern regions is higher than the average of Heilongjiang province. The climatic conditions of the two regions
basically meet the needs of soybean growth and development. Finally we make recommendations of the regional soybean varie-
ties based on the results of regionalization and regional climate characteristics.
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Fig. 1 The meteorological observatory distribution

of Heilongjiang province
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Table 1 The minimum, maximum and optimum temperature at each growth phase of soybean (°C)
L FERh - HE - =t =HM - JFiE TFAE - 455 453¢ - Bk GOkL - A
Temperature Sowing-Seedling Seedling-Branching Branching-Flowering Flowering-Podding Podding-Seed filling Seed filling-Maturity
1 7.5 10.0 13.0 16.0 14.0 10.0
ty, 15.0 19.0 22.0 24.0 23.0 18.0
ty 26.0 30.0 32.0 32.0 30.0 26.0
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Table 2 The crop coefficient, water requirement and sunshine constant b at each growth phase of soybean

KEW A - Hi - = =HM - TFE FAE - 553 553 ~ Glokr BRI - B
Development period ~ Sowing-Seedling  Seedling-Branching Branching-Flowering Flowering-Podding ~ Podding-Seed filling Seed filling-Maturity
K, 0.45 0. 60 0.90 1.32 1.20 0.70
ET,/mm 26.90 95.70 18.90 155.61 66. 69 186.30

b 5.05 4.87 4.72 4.48 4.18 4.18
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Table 3 The mean of climate suitability of soybean sites in Heilongjiang province (1998 —2018)

w4 TR 15 B KIS ELE O RS
Station Temperature suitability Precipitation suitability Sunshine suitability
{5 Mohe 0. 1882 0. 5009 0.7303
FE] Tahe 0.3637 0. 4825 0. 6502
BAR Xinlin 0. 2826 0. 5254 0.7118
I35 Huma 0.6572 0. 4602 0.7938
Jk& 35 % Jiagedagi 0.5432 0.5180 0.7577
EZHE Aihui 0. 7286 0. 5029 0. 7826
T Nenjiang 0. 7442 0. 5052 0. 7889
PR Sunwu 0. 7003 0.4912 0.7313
4% Beian 0. 8055 0.5176 0. 7845
52111 Keshan 0. 8165 0.4979 0.7768
B Fuyu 0. 8448 0. 4484 0. 7530
F IR Qigihar 0. 8757 0. 4694 0. 8562
48 Hailun 0. 8164 0.5104 0.7842
W7k Mingshui 0. 8376 0.5222 0.7413
B4 Yichun 0.7186 0. 5476 0. 6989
#51%4 Hegang 0. 8205 0.5164 0. 6725
B Fujin 0. 8452 0. 4833 0.7238
#:3 Tailai 0. 8811 0. 4451 0. 8429
JLHk Beilin 0.8616 0. 5308 0. 7909
7235 Anda 0. 8754 0. 4827 0. 7700
By Tieli 0. 8082 0. 5600 0. 7540
FEAIYF Jiamusi 0. 8580 0. 5005 0. 7244
#2% Yilan 0. 8501 0. 5286 0. 6915
F i Baoging 0. 8774 0. 4829 0.7413
# M Zhaozhou 0. 8812 0. 4882 0. 8599
My /R 1% Harbin 0. 8912 0.5139 0. 7206
I Tonghe 0. 8360 0. 5286 0.7372
i 7% Shangzhi 0. 8528 0. 5500 0. 7409
X Jixi 0. 8621 0. 5063 0.7578
&k Hulin 0. 8689 0.5127 0. 7926
HFHT Mudanjiang 0. 8769 0. 5233 0. 6957
2253 Suifenhe 0. 7003 0. 4937 0. 6613
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Fig. 2 Spatial distribution of soybean temperature suitability during

the whole breeding period in Heilongjiang province
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Fig. 3 Spatial distribution of soybean precipitation suitability during

the whole breeding period in Heilongjiang province
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Fig. 4 Spatial distribution of soybean sunshine suitability during

the whole breeding period in Heilongjiang province
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Table 4 Zoning of soybean planting varieties in Heilongjiang province
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