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Effects of Deep Storage Irrigation on Soil Moisture
Dynamics of Summer Maize Farmland
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Abstract; In order to explore the feasibility of supplementing soil water and groundwater by using rainfall and
flood resources in flood season, the experiment was carried out in maize field plots from June to October
2020, monitoring the characteristics of soil water dynamic changes under one-time deep storage irrigation
with different planned water storage depths (T1: H, =60 cm; T2: H, =90 cm; T3: H, =120 cm; T4.
H,=150 cm; T5: H,=180 cm) and saturated water content as the upper limit of irrigation, and studying
the quantitative farmland water dynamics of groundwater replenishment, so as to provide the basis for formulating
the deep storage irrigation system for effectively replenishing soil water storage. The results showed that
deep storage irrigation could effectively replenish the farmland soil moisture. After 10 days of irrigation, the
average water content of 0—200 cm soil layer of each treatment increased by 11.90% ~40.85%, and the
water content of T5 treatment had the highest water content increase. With the increase of the planned water
storage depths, evapotranspiration of summer maize farmland increased first, then decreased, and finally
rose to the highest level, and the treatment reached the maximum in the 90 cm planned wetting layer. When
the planned water storage depths were 60 cm and 90 cm, the supplementary water was mainly used to

recharge shallow soil and farmland evapotranspiration, which was not conducive to soil water storage. When
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the planned water storage depths were more than 120 cm, the water supply of deep soil by irrigation and

rainfall was more than 243.39 mm, accounting for more than 27.29% of the total water supply. In conclusion,

deep storage irrigation was an effective irrigation method to replenish soil water, and selecting the planned

water storage depths above 120 cm for deep storage irrigation could effectively optimize the water resources

allocation and replenish shallow soil water storage and even groundwater.

Keywords: deep storage irrigation; summer maize; irrigation; soil water storage; planned water storage
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Rk 0 B /K AE 5 ) e S e Ve T 1 TR 2 3
EF AR AN L5 DUR 9 4 )2 4 S K e
et RS AR IS A i K T TBE T e P ] -
itk 38 R AKCE BT LI SR E 0—120 em £
JR KR, IR AT B gE 2 B R SR oK R AT I3
T K HE R T LARD 78 R K, 3k # 9R  K W IR L 2% i
S K R FH K P J& 1 B ASBIF 5% 26 B L 76 7R Ik
R FE R 5 T i 9 5 K o s e FH A K R i
JKIRBE X1 0—200 em 4% F 34 7K 1 4 2801 1
B B VT R i K R R B R, i K B o AT Gk
409.96 mm, H2E T AE TR AE RN 1T 7K i ]
AR . THE /K 45 Ak B 8 B K SR AR L AR — 5L
HEIKIG 0—200 cm + )22 - 3 4 38 5 /K 3 5 K &
SEMX . SRS T AL B K 4
FE A 1 23 (A RO A R b A AR ¥ L S 10 K, T4, T5
A B AN (] 4 J2 VR BE K R 25 R4 AT 5k 9.02 %6 Al
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RIL ) H A FEoK 2, T3 4 BEAE 0—-20,40—60,80—

60—80 cm Ah A HAth A J2 ¥k B 1 [A] 5K .
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A VE K X T R FE K B K H () )2 % K A
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FEK RE IR RRZE RS S 21 B R ORI AT IR
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TR ZEEAE AR E T2 A B ek 55 o (AT Bb 9 /K A /)N
[ T1 Ab B, AT A8 A B S A F 92 R FH ) % 5 00 TG
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JEWREE R 90 cm B, K 1 BRIBCR 16 A5 K S i it
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BRI 4 5K o B 2 R K A9 RN 4 T1. T2 Ab 7
(T 2 A K i B AR KL BD 120 em RA B3R 4i% K
TR 1) TR 35 VIE TR R 6 AR T it A7 o 2 £ 6K 4y . WE I
Ab B 5 B K 53 A8 R B B R I D T, 45 A B I
JZ A 7K 1t R BUAE ] — K P, B K R i b 3, +
K T AN FEURZ 1 HEK 4y, J5 1038 0 B TR 9K Ah
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A B AR TR K SRR R Horp T3 AR PR 2 1
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(1) R AR 75 VR 2 302 e K 1 2 T
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(2) K i X B KA 60 em 35 A% K BEEE Y
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K o DRI TR 5 R R T ) K R B AR 120 em 2
DL BRI T 207 HE K AEAE 1 m XKLL R4 H
T oK,

(3) A% T 7K 43R B A2 A 52 W) A58 K, AR BF 58 02 3K
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