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Effects of saline water irrigation on soil salt dynamics and
yields of wheat and maize in low plain of Hebei province
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Abstract: A 3-year field experiment was conducted in Hengshui and Quzhou experimental stations in the low plain
of Hebei province to investigate the effects of border irrigation with 2 g+L ™' saline-fresh blending water on soil salt dy-
namics and yields of wheat and maize. The results showed that the irrigation with 2 g*L ™" saline water caused a signifi-
cant salt accumulation at the principal root layer (0 ~ 40 e¢m) and 0 ~ 120 cm soil layer during the 3-year irrigation peri-
od. Compared with fresh water irrigation, the 3-year average soil ECe value under saline water irrigation in Hengshui and
Quzhou was increased by 0.092 dS*m ™" and 0.091 dS*m ™" respectively at O ~ 40 cm root layer, and by 0.051 dS- m~!
and 0.147 dS*m~" respectively at 0 ~ 120 cm soil layer after the harvesting of winter wheat; it was increased by 0.059
dS*m~ " and 0.127 dS*m ™! respectively at 0 ~ 40 cm root layer, and by 0.082 dS*m ™' and 0.131 dS-m ™' respectively
at 0 ~ 120 cm soil layer after the harvesting of summer maize. On the whole, there was no significant difference in the
yields of winter wheat and summer maize between the freshwater irrigation and the 2 g-* L~! saline water irrigation. So
from the perspective of long-term safe use of the saline shallow groundwater to relieve the crisis of freshwater resources,
the constant monitoring on soil salt dynamics and regular salt-leaching by freshwater irrigation is very essential.
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Table 1  Physical and chemical properties of soil in plough layer

W v HOHE/ % HEYE BB EHA
Experimental Soﬁﬂ% Organic pH %Ti/]‘? %%d/zo Available N Available P Available K

field H fexture matter 0 ° /(mg-kg™") /(mg-kg™") /(mg-kg™")
kS . R Sk 1.410 8.3 0.102 0.100 62.7 20.6 121.9

Hengshui Clay loam
i 3 B L EREE

Quzhon Sandy loam 0.800 7.5 0.110 7.090 48.7 3.8 96.0
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KEERKERE X, R 5 F) F T K i B
2 LT'RBEK REESEERKBZKREX ., BRE
KK AR RS, B4R 58 ¥ A 6] b 2 A K &
FEAE S e H B E EE AR B, fKhEE
KM EIL AR 495 kg hm 2, T E AL 8% 300 kg-
hm ™2, AL 60 kg-hm ™2, B BB /NE EXF
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Table 2 The precipitation and irrigation amount during growing periods of wheat and maize from 2008 to 2011

o Fi HEH R KR KT H] Mok
Experimental field Year Precipitation/mm Date(Y - m - d) Irrigation/mm
2008 - 10 - 08 75
2009 - 04 - 10 75
2008 ~ 2009 660.4 2009 - 05 - 20 75
2009 - 06 - 16 75
&k 2009 - 07 - 28 75
Hengshui 2009 - 10 - 07 75
2009 ~ 2010 490.3 2010 - 04 - 26 75
2010 -05-125 75
2011 -03-17 75
2010 ~ 2011 501.4 2011 - 4 - 27 75
2009 - 04 - 09 86
2009 - 05 - 04 86
2008 ~ 2009 488.1
2009 - 06 - 12 100
2009 - 08 - 13 80
2010 - 04 - 07 90
1953 2009 ~ 2010 423.0 2010-05-30 90
Quzhou 2010 - 06 - 18 90
2011 -03-03 99
2011 -03 - 18 90
2010 ~ 2011 427.1 2011 -04-15 100
2011 -05-17 100
2011 - 06 - 14 97
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Table 5 The effect of 2 g* L™ ' saline water irrigation on growth and yield components of winter wheat

# K ¥ Hengshui # ¥ Quzhou

F£4 ZHAETREAE
Year Yield components of winter wheat YK Fresh water 2g-L! % K Fresh water 2 gL}
Bk & Plant height/cm 65.7a 68.7a — —
B K Ear length/cm 6.4a 6.6a — —
FH R/ NB/ 1 Effective spikelets per ear 13.5a 14.1a — —
2009 B {vEFBEH/ (J7H -hm™?) Ear number/(10* ears-hm~2) 720.5a 723.4a 489.0a 511.5a
FEA B /$L Grain number per ear 29.1a 29 .8a 22.7a 27 .4a
TR E 1000-grain weight/g 41.1a 41.2a 48.1a 48.7a
=& Yield/(kg-hm~2) 7456a 7501.6a 4202.1a 4585.7a
BK & Plant height/cm 58.8a 58.7a — —
B K Ear length/cm 6.9a 7.1a - —
A% /ME/ A Effective spikelets per ear 12.9a 13.5a - —
2010 BN ERBEE/ (T hn?) Ear number/(10* ears*hm~?2) 556.1a 539.5a 527.8a 495.1a
BB $ /B Grain number per ear 29.3a 31.1a 36.6a 36.8a
T HE 1000-grain weight/g 39.6a 40.1a 34.8a 35.5a
P& Yield/(kg-hm~2) 6321.3a 5858.3a 4766.0a 4526.5a
R H Plant height/cm 64.1a 55.4b - —
B Ear length/cm 6.7a 6.7a — —
A BN/ Effective spikelets per ear 14.6a 14.8a — —
2011 By EBUEES/ (T8 -hm~2) Ear number/(10* ears*hm~2)  541.1a 519.7a 679.2a 712.5a
BN B /$L Grain number per ear 27.4a 30.8b 28.8a 28.6a
FELE 1000-grain weight/g 46.0a 48.2a 45.9a 45.6a
=8’ Yield/(kg-hm~?) 6810.2a 5983.0b 8319.8a 8442.0a
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BEWKMEL, BAEER, 2010 12011 4, X1
MOSMER I SEK2 g L™ "IBE/KHBRAKTEM
MEHEANR ENENTEEFYADE,



140 T2 KRB %31 %
£6 2g L 'HRBAKERNEERERKN~RERNER
Table 6 The effect of 2 g+ L~ saline water irrigation on growth and yield components of summer maize
FEh EEXEEE 57K 3 Hengshui fh FE % Quzhou
Year Yield components of summer maize %7K Fresh water 2gL! %K Fresh water 2gL!
k% Plant height/cm 284.2a 281.3a — -
MK Effective ear length/cm 16.6a 16.2a — —
K Ear diameter/cm 5.2a 5.2a — —
2009 B4y T B4/ (B8 - hm™?) Ear number/ ( ears*hm™?) 61844.3a 61705.0a — —
B % /8L Grains number per ear 552.2a 532.5a 507.5a 554.1b
BB E 100-grain weight/g 35.2a 32.4a 32.8a 32.2a
P& Yield/(kg-hm~?) 11141.2a 10153.1b 10164 .4a 9793 .8a
& & Plant height/cm 267.2a 262.5a — —
MK Effective ear length/cm 15.0a 14 .4a - —
M Ear diameter/cm 5.1a 5.0a — —
2010 B4y R RE P/ (B8 -hm =) Ear number/ (ears* hm™?) 65154.8a 61366.7a — -
FERL /L Grains number per ear 523.3a 505.9a 498.5a 509.4a
HHLE 100-grain weight/g 24.7a 23.2a 60.0a 58.0a
P& Yield/(kg-hm™?) 7980.3a 7012a 10454 . 8a 10331.3a
& Plant height/cm 264.7a 262.0a s —
£ MK Effective ear length/cm 13.4a 13.4a — —
HH Ear diameter/cm 4.8a 4.7a — —
2011 B T ALRE S/ (B -hm ™) Ear number/(earshm™?) 72394.2a 67343.4b — —
TR/ $L Grains number per ear 466.5a 463.8a 581.0a 586.0a
HHE 100-grain weight/g 23.3a 24 .0a 29 .4a 28.3a
& Yield/(kg-hm~?2) 77177 .5a 7341.9a 10665 .0a 10435.0a
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