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Study on the water consumption characteristics and water production
efficiency of summer corn under film hole irrigation
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Abstract: Through the field small plots experiment, has studied the impacts of irrigating frequency and irrigating
volume to the water consumption, yield and water production efficiency of summer corn under film hole irrigation. The re-
sults showed that: The jointing stage and heading stage were the key stage for the corn water requirement. The water con-
sumption was increasing with added irrigating volume under the same irrigating frequency. The water consumption intensi-
ty was added with increase of the irrigating frequency at the same irrigating quota. The corn yield with total water con-
sumption showed a good parabolic relation. The com water requirements with better yield and high water production effi-
ciency were 2 546 m’*hm~2 to 3 410 m’ *hm 2 by the film hole irrigation. Compared with the film hole irrigation to the
common border irrigation, the water consumption was decreased 6.2% , water production efficiency was increased
23.3% , and yield was increased 15.9% under same irrigation condition.

Keywords: film hole irrigation; summer corn; water consumption characteristics; water production efficiency
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Table 1  Irrigation treatments of maize

sty ff%7k%§ﬁ KU ?féé‘l‘%%%)ﬁ
Treatment Irrigation quota Trrigation Irrigation norm
/(m*+hm~?2) times /(m*+hm~?2)
1 375 3 1125
2 375 4 1500
3 375 5 1875
4 525 3 1575
5 525 4 2100
6 525 5 2625
7 675 3 2025
8 675 4 2700
9 675 5 3375
10 M

675

W

3
(border irrigation) 375

1.2 7%k
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Table 2 The maize water consumption ET' in each growth stage under different irrigation treatments

B - 0 P - ik it - R HESK — A
Seeding — jointing Jointing — heading Heading — filling Filing — maturity EEF W
A3 FEAK
Treatment FEk FERBEL FEK FEKBEL FEK FEKBEL FEK FEKAEEL Total ET
ET Module ET Module ET Module ET Module p
/mm index/ % /mm index/ % /mm index/ % /mm index/ %
1 39.25 19.33 70.30 34.62 64.22 31.63 29.27 14.42 203.04
2 36.47 16.27 72.89 32.52 68.88 30.72 45.93 20.49 22417
3 45.52 17.76 91.87 35.84 72.14 28.15 46.79 18.25 256.32
4 35.75 15.42 101.68 43.87 56.67 24.45 37.70 16.26 231.80
5 37.95 14.41 104.15 39.55 59.91 22.75 61.35 23.30 263.36
6 52.83 17.61 104.06 34.70 73.78 24.60 69.25 23.09 299.92
7 36.65 13.57 134.04 49.64 51.26 18.98 48.10 17.81 270.04
8 43.49 14.87 125.66 42.97 57.25 19.58 66.02 22.58 292.42
9 72.93 19.86 138.85 37.81 86.25 23.48 69.22 18.85 367.26
10 101.83 26.10 130.52 33.45 74.02 18.97 83.80 21.48 390.17
Eﬁ;&ﬁiﬁjﬁjﬁ 44.54 16.57 104.83 39.06 65.60 24.93 52.63 19.45 267.59
R3 AREALEEREEETMEAFRKEE R/ (mm-d™')
Table 3 Daily water consumption intensity R of maize in each growth stage under different irrigation treatments
. CITRES S S T A . AP ORI
Treatment Seeding — jointing ~ Jointing — heading Heading — filling Filing — maturity (’Zr‘:flji;tm: fnl‘:]:;y
1 1.57 2.51 3.26 1.05 2.10
2 1.46 2.25 3.28 1.64 2.25
3 1.82 3.28 4.81 1.67 2.90
4 1.43 3.63 3.78 1.35 2.55
5 1.52 3.72 3.99 2.19 2.86
6 1.95 3.72 4.52 2.12 3.08
7 1.47 4.79 3.42 1.72 2.85
8 1.74 4.49 4.12 2.36 3.18
9 2.92 4.96 5.12 2.47 3.87
10 3.92 4.50 4.93 2.99 3.98
H%;I;ftﬁﬁ 1.76 3.71 4.03 1.84 2.85

X2 33 AR B LR K B BT RR K
SR SRR 515 -
ET; = 0.686w + 2.698n + 114.472

112<w<337,3<n<5 R>=0.963 (3)
R = 0.007w + 0.022n + 1.193
112<w<337,3<n<5 R>=0.948 (4)

SRR S 9 A, BUR & P KF-2h 0. 01,
ol B A5 280 0.798, 1T LAE R ) P 5 2

BTG FAH O R B A LA R Ao
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Epp=A)

2.2.1 HEARZFAFEAALGHH K1 FRHE
IKURECN 4 YR B AS TRV 7 R 0 T oK A 7 0] R A
JKEFFE AR EE ML I 1 ()P T LI 43 3R
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L B 1) R LI TR AT R A 7 B B
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Fig.1 Cumulative water consumption and water consumption intensity in different irrigation quota
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Fig.2  Cumulative water consumption and consumption rate in different irrigation frequency
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Table 4 Maize yield and water productive efficiency

fh s FEIK i FEE 7J<5}$?E'i‘5l$
Treatment ETy Yield Water production
/(m’+hm~?) /(kg*hm=2) efficiency/ (kg m~?)
1 2030.4 4503.18 2.22
2 2241.7 4935.91 2.20
3 2563.2 5621.34 2.19
4 2318.0 5314.09 2.29
5 2633.6 6387.14 2.43
6 2999.2 6322.21 2.11
7 2700.4 6356.37 2.35
8 2924.2 6825.64 2.33
9 3672.6 6601.11 1.80
10 3901.7 5696.48 1.46

XFHE AL PR 5 FIAL PR 8, Ab BE 8 A A HE 5 H pe
7% A HIEBE K AL BE 5 380 28. 6% , 3 N
IR TR A3 PR s 5 /e BRI, DAY 7K i g 7
ZEA RS A HE S HUALBE 8 SR .

XFECALEE O FALFE 10, [EFLE FE mERE £ KK 4y
He PR R 23.3% 3877 15.9%
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Fig.3 Relation of yield and water consumption amount
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