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Influence of brackish water on the soil sat regime and
yield of winter wheat and summer maize

Mao Zhenggiang* 2, Yu Zhengrong' , Ma Yongliang*
(1. College of Resources and Environmenta Sciences, China Agricultural University , Beijing 100094 , China;
2. ChinaLand Survey and Ranning Institute , Beijing 100029 , China)

Abstract Drought and fresh water shortage are the main limited factors of sustainable agricuture development in the
North China Han (dso referred to as the Huang Hua Hai Aain or 3-H Fan) . The scarcity of fresh water forces farm-
ersto use shdlow sdine ground water. The risk of soil sdinity would increase. This paper describes the changes of
soil sdts and crop responses to brackish water irrgation based on field experiments from October 1997 to July 2001. It
was found that brackish water irrigation resuted a rapid accumuation of sdts, notably in the upper 80 cm soil layer.
The maxima eectrica conductivity (EC) of 20 40 cm soil layer exceeded 20 mS cm’ ! The sdts were leached from
150 cm during the wet season. With the totd precipitation of 550 mm and addtiond 250 mm irrigation water with high
qudity , dl the sdtsin 80 cm soil layer of a sandy loam soil were leached. Irrigating with brackish water , the average
yields of winter wheat and summer maize were 91 % and 92 % of the recorded maxima respectively , but only 67 %
and 89 % if non-irrigation. Irrigation with the brackish water for three years, the yield of winter wheat was about 92 %
of the maximum. The experiments confirmed that brackish water irrgation was economicadly attractive to farmersfor a
short term. Ecologicd hazard may occur in long-term use of the water. The average electrica conductivity lower than
8 mS cm tinthe 20 60 cm oil had no significant effect on the yield of summer maize. The yield woud sgnificantly
dedine if the ECwas 10 15 mS cm” ! at dry year. However winter wheat yield woud decrease by 10 %.
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Table 1 Badc il propertiesd the experiment fidds
/ N/ N/ P K/ / ! % / % ! %
(@em™® (gkg'’) (mmkg'®) (gkagh) (kgD (gkg )
0 35 1.46 0.11 48.7 7.088 4.86 9.080 9.78 77.94 12.28
35 85 1.43 0.088 5.674 4.747 7.111 8.82 73.68 17.5
85 145 1.42 0.076 6.324 4.673 7.047 8.66 79.59 11.75
145 200 1.39 0.071 6.169 4.936 8.331 2.83 63.1 34.07
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2 1999 —2001 . cm 4.28 11. 38
Table 2 Treatments and part of the irrigations from 1999 torfg?l ms om- 1 ’ D
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A B [ D E F 7mScm?
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510 9 @0 %0 0 %0 emt; 1 1 60 80 cm
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‘1013 60 60 60 2000-07 , 5mScm*
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2001-0405 50 50 50 50 50 o 100 ’ '
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Table 3 Actud and relative vieds of winter wheat and summer maize during pas years
/ / / /
(kg hm™ 3 I %  (kg-hm ? I %  (kg-hm ? I %  (kg-hm ? | %
1997 —1993 1998 1998 —1999 1999
A 6532 9.2 10 364.8 105.1 7173.8 88.1 5651.5 77.6
B 5643 81.4 9460.8 96.0 50943.5 73.0 4842.8 66.5
C 7 074 102.1 6605.0 81.1 6875.0 94.4
D 6931 100.0 9858.1 100.0 8147.0 100.0 7281.6 100.0
E 6513 94.0 6416.8 88.1
F 6 485 93.6 10977.1 111.4 7680.9 94.3 6698.8 92.0
1999 —2000 2000
A 8 947.7 91.9 8587.3 90.6 7551.3 91.3 8201.2 2.4
B 7905.8 81.2 6497.3 78.5 7151.8 80.5
C 8737.5 89.7 8074.5 85.2 7472.3 90.3 7474.8 84.2
D 9740.0 100.0 9481.5 100.0 8272.8 100.0 8873.7 100.0
E 4576.8 47.0 9469.3 99.9 5544.9 67.0 7943.0 89.5
F 7691.1 79.0 7285.6 88.1 8838.0 99.6
3 6 , , ,
10%
67% 89.5%;
A 91. 3% , ,
92.4%, C 3
90.3% 84.2% 1999 —2000 10% 15% ,
26.4 mm, 5 ) ( ECe)
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