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Effects of irrigation frequency on soil water distribution and
water use efficiency in wheat field under drip irrigation
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Abstract: The field experiment was carried out to investigate the effects of different irrigation frequency (once every
4, 7 and 10 days) on soil water distribution and water use efficiency (WUE) of wheat under drip irrigation in North Xin-
jiang. The results showed that, when the irrigation amount was 375 mm, high irrigation frequency (once every 4 days)
induced a relatively high water content and water storage in surface soil (0 ~ 40 cm) during the whole growth season of
wheat, but caused an inadequate moisture in deep soil (40 ~ 100 cm), Low irrigation frequency (once every 10 days)
was beneficial to the infiltration and lateral seepage of water, and induced a relatively high water content and water stor-
age in deep soil, however, the water content and water storage in surface soil was low due to delay of water replenish-
ment. Overall, mid irrigation frequency (once every 7 days) was beneficial to the uniform distribution of irrigation water
in soil profile and was good for crop growing. Under mid irrigation frequency, the yield of wheat was increased by 7.6%
and 13.5% respectively, and the WUE was increased by 2.6% and 9.9% respectively, compared to those under high
and low irrigation frequency. It was suggested that irrigation with an amount of 375 mm and a frequency of once every 7
days be an appropriate drip irrigation mode for wheat under local climate condition.
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Table 1  Irrigation management during wheat growth season
HE— PAT—Hh A A —7L A FLAA— I AF W
Emergence — jointing Jointing — tasselling Tasselling — filling Filling — maturation Growth period
e 04 - 04—04 - 30 05-01—05-23 05 -24—06 - 15 06 - 16—07 - 03 100 d
Treatment  u ., R v YR . R o U ; . HEK R
reatmen WK $E ES WK IR ‘bﬁg E3 HEIK IR B Eﬁg E3 KRB Eﬁg 3 KA m *
. JK A /m . 7K /m L. 7K /m L. 7K /m L. Total
Irrigation o Irrigation - Irrigation - Irrigation - Irrigation L.
. Irrigation . Irrigation . Irrigation . Irrigation . 1rrigation
times times times times times 3
amount amount amount amount amount/m
H 5 10.0 7 12.5 6 14.6 2 12.5 20 250
M 3 16.7 4 21.9 3 29.2 1 25 11 250
L 2 25.0 2 43.8 3 29.2 1 25 8 250

Y HLMLL ARSI L . T IR
Note: H, M and L represent high, mid and low irrigation frequency, respectively. The same as below.
1.3 MEmMBEAZ* 1.3.2 tesmsekzegne  FE/KE(ET, mm) R
1.3.1 B3gAKEMNE  BFEERE 100 em, HEE20  KEEATETTE.
em BURE 1 Uk, BT 2000 148 Bk i, B/ X ET = SW, + P+ 1+ G- Ry- D, - SW,
3WHEE , TE/NEAFR AT E S KE, A X, Sw, . Sw, 2518 Beh R IX 3 &k =
[Fi) A2k 3R 5 30 7 O HE K ] B S0 v TR , BB (mm) 5 P oW B BE PN R BB /K i (mm) 5 1 0 HE /KR
WIS 2 K, PRI 26 3 ROIIRREEE S K (mm); G Ry B BE N 3R 7K X1 9 #6 /K 1) #b 45 i
W5E o JBORE R M AR RE T B Gl VA5 /N EATE (mm) 5 Ry D IRE B P X I 1 b T 728 3 & (mm)
(BEBSWEAT 7.5 em) P13 2 F/NEAT I (BE RS IVE D, NETEBNAR X TR 2 B T 5= (mm) o B T30
H22.5 em), R ZKAZAE 20 m DATF, BT AR /)N H P-4 ik
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Table 2 Soil water content in wheat field under different drip irrigation frequency

4 )2 HEWT hAT bl X
Soil layer Under drip irrigation tape First row beside drip irrigation tape Second row beside drip irrigation tape
/em H M L H M L H M L
0~20 15.74 15.28 13.67 15.48 15.21 14.06 14.48 14.57 14.17
20 ~ 40 16.05 15.68 14.51 15.86 15.62 15.26 14.71 15.28 15.56
40 ~ 60 14.56 15.03 15.28 14.22 15.16 15.54 13.07 14.26 15.27
60 ~ 80 13.68 14.75 16.12 13.27 14.59 15.87 10.13 14.08 15.43
80 ~ 100 12.42 14.34 16.68 12.24 15.13 16.24 9.08 15.02 16.18
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Fig.1 Water consumption during whole growth period of wheat

under different drip irrigation frequency
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Fig.2  Soil water storage in 0 ~ 30 em and 30 ~ 100 ¢m soil under different drip irrigation frequency
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Table 3 Yield and water use efficiency (WUE) of wheat

under different drip irrigation frequency

R PR/ (kgrhm™?)  FEZKE/mm WUE

Treatment Yield Water consumption /(kg*hm™2*mm~')
H 7143a 538 13.28a
M 7686a 564 13.63a
L 6771b 544 12.44h

TE - [ 5Btk o A ) 7 B R R AR P ) 22 57 1.5 (P < 0.05)
Note: Different letters in same columns represent significant difference

at P <0.05 level.
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