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Effects of irrigation with saline water on soil salinity and crop yield
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Abstract: As freshwater is increasingly becoming a short of resource, it is impending to seek other substitute water
resource for agriculture. A kind of saline groundwater with degree of mineralization (DOM) at 2 g/L to 5 g/L in 10—
20m underground layer was largely distributed at some of regions in Huang-huai-hai Plain, and these water were great
potential resources for agricultural utilization. However, it is an urgent key research project to be studied how to use these
saline water safely and effectively at present. The effects of saline water irrigation and combination with straw mulch on
soil salinity and crop yield were studied at mini-plot under winter wheat-summer comn double cropping system in North-
western Low Plain of Shandong Province. The results indicated that irrigation with DOM at 3g/L—Sg/L saline water for
two years in spring did not increased soil salinity. Salt from irrigated saline water could be leached by integrated fresh-
saline water irrigation and rain, so that total salinity in 1 m soil layer could be balanced annually. Wheat straw mulch
could improve soil salt vertical distribution in that salinity within 0—40cm soil layer maintained in a lower salt level
which reduce degree of salt damage to crop, and in tum, crop yield could be increased significantly. Two years mini-plot
experiment results showed that irrigation with saline water cooperated with straw mulch had no significant difference on
whole year crop yield compared to irrigation with fresh water, but resulted in yield decrease without straw mulch.
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Table 1 Effect of saline water irrigation on soil salinity in 2000 year

Abr T JZHFE Depth of soil layer (cm)

Treatment 0—20 20—40 40—60 60—80 80—100 0—100
Aof 0.073 0.095 0.094 0.073 0.080 0.083
Ags 0.132 0.190 0.100 0.111 0.133
Af 0.062 0.093 0.072 0.082 0.080
Ass 0.100 0.157 0.100 0.102 0.124
Af 0.070 0.100 0.091 0.091 0.092
Ass 0.079 0.137 0.119 0.099 0.099 0.106
Aqf 0.079 0.111 0.079 0.077 0.081 0.085
Azs 0.132 0.192 0.152 0.144 0.132 0.150
Aqf 0.083 0.114 0.082 0.081 0.079 0.088
Ays 0.141 0.191 0.111 0.120 0.141
Asf 0.082 0.083 0.080 0.090 0.091 0.085
Ass 0.139 0.141 0.132 0.121 0.113 0.129
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Table 2 Effect of saline water irrigation on salt balance within 1 m soil layer

FH Year AbFE Treatment SSB SSE SSE - SSB SFW SAS

1999—2000 Ags 0.493 0.376 -0.117 5.020 -5.137
As 0.494 0.395 -0.099 5.020 -5.119
Ags 0.578 0.391 -0.187 5.020 -5.207
Ass 0.505 0.465 -0.040 5.020 -5.060
Ays 0.450 0.356 -0.095 5.020 -5.115
Ass 0.403 0.34 -0.059 5.020 -5.019

2000-—2001 Ags 0.437 0.845 0.408 3.420 -3.012
Ajs 0.448 0.603 0.155 3.420 -3.265
As 0.521 0.616 0.095 3.420 -3.325
Ass 0.538 0.637 0.100 3.420 -3.320
Ays 0.426 0.700 0.274 3.420 ~3.146
Ass 0.476 0.577 0.101 3.420 -3.319

£ (Note) : SSB—#J 4 + HE£h & Soil salt at beginning of experiment; SSE—#¢] + 18 £h & Soil salt at end of experiment; SFW—E /KT AL R Salt

from irrigation water; SAs—+3EFEL & Salt accumulated in soil .
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Table 3 Effect of saline irrigation on salt content of 0—40cm soil layer in different period

A3 2000yr 2001yr
Treatment Apr Jun Sep Apr Jun Sep
Aof 0.068 0.070 0.046 0.078 0.083 0.039
Aps 0.069 0.179 0.052 0.083 0.203 0.160
Af 0.090 0.093 0.049 0.095 0.075 0.060
Ass 0.076 0.147 0.052 0.113 0.129 0.070
Af 0.084 0.090 0.050 0.114 0.086 0.070
Ags 0.129 0.167 0.052 0.125 0.109 0.09%0
Asf 0.081 0.090 0.049 0.104 0.090 0.060
Ags 0.082 0.157 0.054 0.148 0.163 0.100
Af 0.070 0.098 0.045 0.075 0.094 0.080
Ays 0.088 0.173 0.052 0.079 0.164 0.110
Asf 0.070 0.103 0.047 0.105 0.078 0.060
Ass 0.086 0.199 0.058 0.128 0.139 0.060
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Table 4 Crop yield of different treatments

gl /NE Wheat  EX Com £ 7= & Total
Treatment f s f 3 f s
Ay 6.70 7.68 6.13 3.28 12.83b 10.96d
A 6.92 6.45 6.65 6.13 13.57b 12.58¢
A 664 7.30 6.45 7.63 13.09b 14.93b
A3 8.06 7.87 8.20 7.70 16.26a 15.58a
A 5.94 6.63 6.38 7.85 12.32b 14.48b
As 6.31 6.71 9.16 9.48 15.47a 16.19a

T (Note) : f—3R7K Freshwater; s—#R7K Saline water.
ARFBFRRERBE (p<0.05)KF .
Different letters in each column means significant at p<0.05 level.

XtNE ERMAFEBWBRER T RY, SA0E
FEE B ES TRE=FE U AR BRLE
HARBBBEF TR, I Af 5 Ays L% (K
5)o Aps Aff LB EKF=REBMMERERHTHE
S TRESR, XTESAEEELT ERE
B0 cmBEAFEESHERB (WL, K
REZMHEA R

3 g

BE 75 PR HEATHh R 02 24 30 56 1 A 4
BZ—, KB LI RS 5, AR
GREBEN, ESHEYLETE 3~ S5g/L MBRKFE
JEXTYEM AT BT B AR, A R AR
B s BURAKME A A IR EE 40 i Rk K S
FTZ A AMEE, Im LRSS B AP EETE,

BB S AL EERN LRATBERER
BE5RMNER TR, ELBRYNARERT, £
T SRR M E R AR P I R A, 68 1
BREAGEERRHEBARMIL KT, BiEh 5%t
EMRfEE .

ATRER, BB ER RGN —ERE
R A, B, A AR K
— KBRS, B & — 40 B



634 R, 5 UK R BEXT TR S FVE Y B BT 5T 603

F5 FELEBED-REBERSH
Table 5 Crop yield component of different treatments

/N Wheat - EX Com
e M FRLK THE i R THE
Treatment Spike number Grains per spike 1000 — grain wt. Ear number Grains per ear 1000 — grain wt.
( x 10° No./hm?) (No.) (g) ( x 10* No. /hn?) (No.) (g)
Aof 5.05 36.8 42.4 8.00 304.0 250.9
Ags 5.73 38.0 41.5 8.00 248.8 163.2
Af 5.60 35.0 41.5 8.00 297.0 279.3
Ass 4.57 40.0 41.5 8.00 285.8 267.4
Af 6.38 29.1 42.1 8.00 283.1 239.4
Ays 5.74 35.3 42.4 8.00 297.7 320.4
Asf 6.40 35.1 9.2 8.00 303.9 344.4
Ags 6.05 36.8 41.6 8.00 318.7 282.2
Alf 4.57 34.3 37.4 8.00 325.9 287.4
Ass 5.51 34.0 41.6 8.00 ‘ 339.9 292.3
Ast 5.90 28.8 43.7 8.00 348.6 327.9
Ass 7.74 29.3 34.8 8.00 367.9 365.8
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