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Study on water ecological adaptability of
typical grain crops in Shanxi Province
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2. Key Laboratory of Farming System of Ministry of Agriculture and Rural Affairs, Beijing 100193, China)

Abstract In order to explore the characteristics of water supply and demand and water ecological adaptability of
typical grain crops in Shanxi Province, based on the daily meteorological data of 28 national meteorological stations in
Shanxi Province from 1980 to 2018, Penman-Monteith formula was used to calculate the water supply and demand of
three grain crops: maize, millet and potato. On this basis, the characteristics of crop water deficit and water
ecological adaptability were analyzed quantitatively. The results showed that: 1) The water demand of the three crops
had a good coupling degree with the natural precipitation, but the natural precipitation still could not meet the needs of
crop growth and development, especially for potato, the irrigation water demand was as high as 248.96 mm, which
was higher than that of maize and millet in most parts of the province; 2) The water deficit index of potato was the
highest in southern and southeast Shanxi, which were 0.85 and 0. 78, respectively. In other areas, the water deficit
index of maize was the highest, 0.76, and that of millet was the lowest, 0.75; 3) The overall performance of crop
water ecological adaptability index was millet (1.22) > maize (1.07) > potato (0.77). The irrigation water demand
and water deficit index of millet were the smallest and the water ecological adaptability was the highest. From the

perspective of sustainable utilization of water resources, Shanxi Province should appropriately reduce the planting range
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of maize, appropriately increase the sowing area of millet, and control the planting scale of potato in areas with serious

water shortage.

Keywords grain crops; water supply and demand; water deficit index; water ecological adaptability
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Table 1 K. of typical grain crops in Shanxi Province
ety i erim O ey S

Crop Area Prophase Rapid growth Metaphase Anaphase Whole growth

period period

¥t Northern Shanxi 0. 30 0.62 0.94 0. 30 0.72

“&F T Central Shanxi 0.30 0.62 0.94 0. 30 0.72

Millet 329 Southern Shanxi 0. 30 0.61 0.91 0. 30 0. 69

W 7R Southeast Shanxi 0. 30 0.59 0. 87 0. 30 0. 66

%4t Northern Shanxi 0.50 0.79 1.08 0.66 0. 86

44 B H Central Shanxi 0. 50 0. 80 1. 10 0.68 0. 88

Potato sm e Southern Shanxi 0.50 0.83 1.06 0.50 0.91

< Southeast Shanxi 0.50 0.81 1.11 0. 65 0.88

4t Northern Shanxi 0. 30 0.72 1.13 0.54 0.78

Tk % Central Shanxi 0.30 0.71 1.13 0.50 0.77

Maize H Southern Shanxi 0. 30 0. 80 1. 10 0. 50 0.82

T %4 B Southeast Shanxi 0. 30 0.68 1.06 0.44 0.74
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AR K & 7 T R I EEA — B0 X
CRJE B T2 BH SR FNE th i) 2 FifE 9 0 75 K & 38
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LLPEAE 45 M X B8 1 44, T AR N K



% 10 1]

IR A - ol 7 4 S MR £ AR W K o3 A 2838 B PE AT 5T

83

SRR AT A B K A U SR R K L, B4
S LU VG A8 25 1 DX R0 AR 24 b T I K

BT A S R KA T N A R K B 5 A R K
A B S R G M R AR 5B T A R R K
AR R BT AN R A K G Y T SR, A
TEANTE 272,22 F1 270, 04 mm, HRBEERKER

AR K T KRR G B I AN S 48 F ROk, BRI, 7E
LU PG 48 DR R 43 b DX, b 4% S5 b A b 70 1) B T S K i
P36 v T K RIAR U FZAE R L R JH L
K B BETT . 3 RO B VR AE B I T Kb T A B R
FHOK & m 2K R D48 38 (248, 96 mm) > F oK
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F2 1980—2018 FILAHABRTEYH KRS HEFR
Table 2 Water supply and demand of typical grain crops in Shanxi Province from 1980 to 2018 mm
T K A KR K THEBE T K
i Water demand Effective precipitation Irrigation water demand
City BT DRE B BT DRE EX BT DRE EX
Millet Potato Maize Millet Potato Maize Millet Potato Maize
M Shuozhou 311. 00 326. 65 323.33 145. 14 132.08 149.72 242. 89 255. 24 251,49
K A Datong 320. 22 338.12 333.74 143. 82 135.75 148. 62 250. 32 263.07 260. 39
P M Xinzhou 308. 37 327.93 313. 41 146. 42 135.91 148. 38 240, 64 255.73 244,11
KJF Taiyuan 291. 20 319. 94 291. 56 135. 02 124. 00 135.19 230. 46 254,97 231,23
BT Lyliang 307.17 320. 21 307.72 142,01 112.27 142.26 243.12 261. 02 242,37
W Jinzhong 285. 67 309.13 285.72 142. 63 121.51 142. 67 223.47 245,93 224, 30
5% Yangquan 287. 80 313.52 288. 23 154. 14 134. 97 154. 30 221. 10 243.56 221,02
iz Yuncheng 332.62 276. 55 334.02 139. 44 62.41 139. 95 272.22 244,41 270. 04
If % Linfen 304. 29 266. 06 304. 14 143. 00 64.31 143. 00 242. 88 237.53 243. 28
£ 19f Changzhi 283,42 296. 28 283.78 153.18 99. 96 153. 29 218. 46 239.03 219.03
W9 Jincheng 288. 70 284.16 288. 64 155. 00 85. 66 155. 00 223.93 238. 02 224,62
ZE3MEYMREKRKESHNEKAYE —F £ 3 1980—2018 £ L AEHAEIRTIEY KRS T RIEH
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Table 3 Water deficit index of typical grain crops in

Shanxi Province from 1980 to 2018

il “&T L 55/

City Millet Potato Maize
#19 Shuozhou 0.75 0.75 0.75
KI[F Datong 0.75 0.75 0.75
P4 Xinzhou 0.74 0.75 0.75
KJE Taiyuan 0.77 0.77 0.78
B % Lvliang 0.76 0.78 0.77
B+ Jinzhong 0.76 0.77 0.77
FH IR Yangquan 0.73 0.74 0.75
iZ¥3§ Yuncheng 0.77 0.85 0.78
I % Linfen 0.76 0. 84 0.77
£3A Changzhi 0.74 0.78 0.76
Ik Jincheng 0.75 0. 80 0.76
¥J{H Mean 0.75 0.78 0.76
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Table 4  Water ecological adaptability index of typical

grain crops in Shanxi Province from 1980 to 2018

il “&F ey FK

City Millet Potato Maize
M Shuozhou 1.05 0.82 1.04
K JF Datong 0.99 0.78 0.98
1 Xinzhou 1.13 0. 87 1.09
K JE Taiyuan 1.15 0. 85 1.00
E# Lvliang 1.16 0.77 1.01
T Jinzhong 1.27 0. 87 1.09
BH 4% Yangquan 1. 40 1.02 1.23
iz Yuncheng 1.10 0.50 0.95
I % Linfen 1.22 0.52 1.05
£3A Changzhi 1. 44 0.77 1.18
T Jincheng 1.46 0.68 1.18
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