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Effect of deficit irrigation with saline water on soil water
salt dynamic and seed maize growth

YUAN Cheng-fu', FENG Shao-yuan®*®
(1. Jiangxi Water Resources Vocational Institute, Nanchang 330013, China;
2. College of Hydraulic, Energy and Power Engineering , Yangzhou University , Yangzhou 225009, Jiangsu, China;
3. Research Centre for Agricultural Water in China, China Agricultural University , Beijing 100083, China)

Abstract: In order to explore the use mode for groundwater resources and research the effects on soil water salt dy-
namics and maize growth, the field experiments of deficit irrigation with saline water for seed maize were conducted during
2012 and 2013 in the Shiyang River Basin. Set up total nine treatments included three water levels wl, w2 and w3 as
1ET,, 2/3ET, and 1/2ET, and three salinity levels s1, s2 and s3 as 0.71, 3 gL~ and 6 g+ L' respectively. The re-
search results were indicated that under the conditions of deficit irrigation with saline water, due to different irrigation wa-
ter quantity and salinity level, the soil water salt dynamics have showed different characteristics. The soil water content
under deficit irrigation was lower than sufficient irrigation and higher than fresh water irrigation. The salt was accumulated
in deeper soil under sufficient irrigation and major accumulated in the surface soil and root zone layer under deficit irriga-
tion. The soil salinity was moved with water under deficit irrigation with water quantity as 2/3 ET,, and when using the
salinity level 3 g+ L~ for irrigation in short term, the soil salinity would not be largely accumulated in the soil. There-
fore, if irrigation amount was controlled about 2/3ET, and the water salinity level was not more than 3 g* L™, the effect
on seed maize growth was small and yield decrease was less than 11% . So the purpose of reasonable use saline water and
water-saving irrigation could be achieved.
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Table 1  The soil basic physical and chemical properties

1JZHE/em kL % R/ % Fiki/ % AL/ (g kg™") =] B i - S b 432
Soil depth Sand Silt Clay Organic content Textural class of international system
0~20 59.46 28.58 11.96 2.60 W+ Sandy loam
>20 ~ 40 58.33 29.47 11.21 2.64 W+ Sandy loam
>40 ~ 120 43.35 42.63 14.02 5.69 Fi#+ Clay loam
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Table 2 The irrigation schedule for each treatment in 2012
Jb g {@/kﬁﬂt&*“ TEK 2B Irrigation quota/mm {‘E{Eﬁﬁﬁﬁ
Treatment Salinity of irrigation Trrigation quota
water/ (g L) 06 - 06 06 - 30 07-21 08-13 08 - 31 /mm
wlsl 0.71 120 120 120 120 105.0 585.0
wls2 3.00 120 120 120 120 105.0 585.0
wls3 6.00 120 120 120 120 105.0 585.0
w2sl 0.71 80 80 80 80 70.0 390.0
w2s2 3.00 80 80 80 80 70.0 390.0
w2s3 6.00 80 80 80 80 70.0 390.0
w3sl 0.71 60 60 60 60 52.5 292.5
w3s2 3.00 60 60 60 60 52.5 292.5
w3s3 6.00 60 60 60 60 52.5 292.5

Hwl w2 w3 23 BRI T KB BT, 19 1.2/3.1/2;81 2.3 43 BIAC R FE MK T L 0.71.3.6 g° L' FA,

Note: wl, w2, w3 was denoted 1, 2/3, 1/2 of crop water requirements (ET,); sl, s2, s3 was denoted irrigation salinity leve as 0.71, 3, 6 gL.™". The

same as below.
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Table 3 The irrigation schedule for each treatment in 2013

b . Eﬂ(ﬁf ﬁc}ﬁ HEIK E#i Trrigation quota/mm /E{E%%%ﬁ
Treatment Salinity of irrigation Irrigation quota
water/(g*L™") 06 - 05 06 - 30 07-20 08-10 08-29 /mm
wlsl 0.71 120 120 105.0 105.0 105.0 555.0
wls2 3.00 120 120 105.0 105.0 105.0 555.0
wls3 6.00 120 120 105.0 105.0 105.0 555.0
w2sl 0.71 80 80 70.0 70.0 70.0 370.0
w2s2 3.00 80 80 70.0 70.0 70.0 370.0
w2s3 6.00 80 80 70.0 70.0 70.0 370.0
w3sl 0.71 60 60 52.5 52.5 52.5 277.5
w3s2 3.00 60 60 52.5 52.5 52.5 277.5
w3s3 6.00 60 60 52.5 52.5 52.5 277.5
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Fig.1 Dynamics of soil water content under same salinity level and different irrigation quantity treatments
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Fig.2  Dynamics of soil water content under same irrigation quantity and different salinity level treatments
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Fig.3  Soil salt cumulant for each treatment in 2012 and 2013
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Table 4 The yield and its component factors

PR i v "2 "3
Yield index Year sl s2 s3 sl 2 s3 sl s2 s3
Tl 2012 146.5 139.2 136.6 133.0 135.8 133.7 130.4 130.9 128.6
K /em
Ear length 2013 142.5 134.9 129.4 131.7 129.5 121.9 120.3 119.5 114.5
S/ 2012 43.3 44.2 42.6 42.3 42.1 41.2 40.4 40.0 41.5
T/ em
Ear diameter 2013 41.1 43.2 40.4 38.6 36.5 35.0 35.5 36.6 36.7
HAHE /g 2012 45.7 45.2 44.0 44.2 43.9 44.2 42.2 42.4 40.6
100-grains
weight 2013 40.5 39.7 37.9 38.7 38.2 37.8 37.5 37.7 36.8
TYIRE /g 2012 267.3 264.8 253.5 244.6 231.1 237.1 214.4 200.7 216.3
Dry matter weight 2013 242.0 240.1 237.9 235.2 227.8 218.9 203.8 176.3 174.6
774/ (kg hm™2) 2012 6767.8 6507.7 6440.1 6487.5 6341.0 5741.0 4885.9 4659.5 4436.1
Yield 2013 6425.0 6050.4 5962.9 5846.6 5765.3 5082.4 4600.7 4269.2 3915.8

x5 FEREMBERNAZESNER
Table 5 The ANOVA results of yield and its component factors

P 2012 2013
Yield F-i P-i F-fi P-fi
index F = Value P - Value F - Value P - Value
s w 4.01 0.04 427  0.03

Ear length s 0.47 0.64 4.71 0.02
/cm

WX s 0.44 0.78 5.35 0.00

e W 8.23 0.00 1.27 0.30
Ear diameter s 0.11 0.89 7.46 0.00
/em WXs 1.13 0.38 2.38 0.08
R W 120.64 0.00 0.96 0.40
100-grains s 13.85 0.00 2.41 0.12
weight/g wxs 5.3 0.0l 176 0.18
TR W 5.64 0.01 1.78 0.19
Dry matter s 0.27 0.77 19.9 0.00
weight/g wxs 014 097 1.5 0.1
g W 76.65 0.00 1.24 0.31
Yield s 4.52 0.04  37.06 0.00
/(kg'hm_z)

wWXs 0.46 0.76 8.52 0.00

T P <0.05 KT 12 s w ARRMEBKC L s IORHERD K U o
Note: The difference is significant at P <0.05. w is represented the ir-

rigation quantity, s is represented the irrigation salinity level .
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