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Crop structure optimization based on agricultural irrigation water demand calculation in the Yellow River Delta //
CAO Dan'?, YI Xiu', CHEN Xiaobing’ ( 1. School of Water and Environment, Chang’an University, Xi’an 710061 , China;
2. Key Laboratory of Coastal Environmental Processes and Ecological Remediation, Chinese Academy of Sciences, Yantai
264003, China)

Abstract: With the Kenli District of Dongying City used as an example, a study on the optimization of crop structure in the
Yellow River Delta was conducted. The water demand, effective precipitation, and leaching water demand of main crops in
each growth stage and the whole growth period were calculated, and water surplus and deficit of different crops were
analyzed. The results show that crops are ranked in the following ascending order according to the supplementary irrigation
water demand; corn, cotton, wheat, and rice; corn has the lowest degree of water deficit, and thus, the planting area of
corn can be increased appropriately or the rotation of winter wheat and summer corn can be replaced by planting corn( spring
corn and summer corn) twice a year; the planting area of cotton can be reduced in moderately and slightly saline-alkali
land, and drainage reuse or brackish water irrigation can be used for cotton planting because of its good salt tolerance;
irrigation water and water for salt washing can be mixed for rice planting, and then, the slightly saline-alkali land improved
by rice planting can be used for corn and wheat planting.
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>> [4]
b b b

s s
s P
s ’ s
: - (U180215) (2019YFD1002702 ) ; STS
(KFZD-SW-1124)
(1997—), , s o E-mail; 1169459719@ qq. com
(1974—), s s o E-mail; xbchen@ yic. ac. cn

- 154 -



70% (s1 )

[69] ,
[10-12]
[13-16]
1
. [17] 5 0~15cm
, 43.37%  30.16% ,
[18]
; 550 mm,
6—8 ) X
0[19] 5
[20]
( )
) [21]
[22] '
A ( %(2017) , 2016
’ 30% ’ N
4
89% .

2014 s N N
Crop Water
Requirements ,
2
[24]
ET
D _ = . 1
min 1 — LR ( )
. min ’ mm 5 ET(‘, ’
mm; Ly , % o
( )
2.1
ET(: ’
[25-29] », Penman-

Monteith ( P-M)

’

ET. = K,ET, (2)
ZK(A ’
2LET,
, MM

( Flood and

Agriculture Origanziation of United Nations, FAO)
[33] 1

9

N N Ay 4

’

1 K(‘ini A K(:mid K(‘,en(l )
K,
1 FAO

Table 1 Standard crop coefficients recommended by FAO

K(‘ini K(:mid K(:end
0.21 1.20 0.35
0.35 1.20 0.50
1.00 1.20 0. 60
0.70 1.15 0. 40

- 155 -



K, = Kopi + (Kmli - chi> L.
K, i ;L i
&K, l
;K l

2

Table 2 Starting and ending dates of crop growth stages

5 3 — 6 20 — 7 25 — 9 3 —
6 19 7 24 9 2 10 2
51— 5 3 — 7 20 — 9 13 —
5 30 7 19 9 12 10 27
520 — 6 19 — 7 9 — 10 7 —
6 18 7 18 10 6 1 15
m 3 — 11 3 — 3 22 — 5 1 —
1 2 3 21 4 30 5 30
2.2
b
[34]
o
b
[35]
o
[36]
9’
P, =aP, (4)
: P, ,mm/d; P, ,
mm/d;a o P, <3mm ,a=0;
3mm=P, <50mm ,a=1; S0mm=<=P, <
I1I50mm ,a=0.8; P, =Z150mm ,a=0.70,
2.3
b
b
b b b
e} b
b
o
b
Y o
[37]
R
D, o
L, =—=- 5

- 156 -

:D, ,mm; D, , mm; o,
, dS/m H
,dS/m,
a-e o] b
o-d 0-(-: ) :
o, =50, -0 (6)
[39]
0.9 dS/m,
(40] 4 o
a-(l 3 o
3
Table 3 Threshold of salt tolerance of crops
o./(dS-m™) a,/(dS - m™")
1.7 7.6
7.7 37.6
3.0 14. 1
6.0 29.1
2.4
[41]
P. - ET
I = ———= 7
i (7)
1 o I>0
y ;] <0 ,
3
3.1
4
4 , 5 o
3.2
s 196 1961—2000



4
Table 4 Irrigation water demand of main

crops in Kenli District
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