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Abstract

For the sake of rational exploitation and utilization of shallow layer underground saline water in
Huang Huai Hai Plain, through the serial saline water farm irrigation experiment during the years of
2003 ~ 2005 at Nanpi Ecological Experimental Station of Chinese Academy of Science in Hebei Province,
irrigating winter wheat with saline water of 3 g/L, the long term effect of soil salinity, soil solution
content, electric conductivity as well as winter wheat yield irrigated with saline water were analyzed. The
objective of above works is to establish a rational saline water irrigation program of winter wheat in North
China and to supply a theoretical basis for utilization of saline water. The results showed that the salt was
cumulated on upper soil layer when the saline water of 3 g/I. mineralization degree was utilized
continuously, and plant would be subjected to salt stress, especially, in the rainfall deflection crop year.
Yield will increase when irrigated with saline water comparing with that of dry farming and the yield is
higher with three times irrigations than that of twice. The repeated saline water irrigations should be avoid
if the precipitation is small.
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S8 11 PRAL P BRI A6 /N 32 7 R G S

1 HEXEHR

/N TH R I K A3 R VR 32 BT KK B K RN
T 3 E A AN AR TR K2 450 mm A2
A0 TG I R 8 9402, 4 i A 49y b A 6
INE-F KA, BB /DX RN 6.6 m?
(2mx3.3m) R E K 172. 5 kg/hm” , Ff JiKe it
B /N HEAT 20 ~30 em BHAE, 3 57 ME IC AL , 43 5k IR
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R I, R 5 X T 5 1 1 Sk $h AL 2 A
K FEAE AR 7,10 F1 12 A4y, X =4 H iRk
2 BT R Y 41.29% , B W a2 AR
MR 10% 24 KR EERER R 3.5 ~4 £,
Bi o s+, A RN 0.08% ~
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Tab.1 Basic physical properties of soil and classification of soil

. , & RIRL S BT 53 B % - N ‘
FE il BEE/ cm ] o ) - 8 o 3t 43 2
d=0.02 mm 0.02 mm > d=0. 002 mm d <0.002 mm
0 ~67 60 22.5 17.5 bR S L
M
67 ~100 52 20.8 27.4 RS+
F2 1995~2005 ENZEKBANBABEKER
Tab.2 Monthly precipitation at different growth stages for winter wheat from 1995 to 2005 mm
i aib %
10 11 12 1 2 3 4 5
2002 ~2003 21.7 0 7.9 0.2 1.9 10.9 53.4 18.4 114. 4 720.3
2003 ~ 2004 212. 4 23.6 2.3 3.4 8 0 46. 8 51.2 347.17 488.8
2004 ~2005 15.2 5.1 16 0 14.9 0 3.4 24.8 79.4 312.8
1995 ~2005 47.0 8.2 4.2 4.3 9.5 8.0 21.5 28.9 131.5 527.5
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Tab.3 Mineralization and salt constituent of irrigation water

E, HCO; cl- 03~

Ca2+ Mg2+ Na* +K* E*—,HSFI—

R H SAR
/dS*m™"  /mmol-L~' /mmol:L™"  /mmol-L~" /mmol-L~" /mmol-L~' /mmol-L "' /g+L~!

IR K 1.3 7.9 4.2 0.4 2.4 8 2.1 0. 84 0.92

WK 7.4 13.1 42.4 27.2 7.6 33 42.1 5.131 9.34

E B K 4.5 10.2 21.2 16.8 2.8 10. 6 24.2 3.0 9.34

JINZE R AT SCE R AR P K AT S E e H
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Soil salt content variation vs time of soil irrigated with saline water of 3g/L from 2003 to 2005
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Fig.2  Soil salt content variation vs time of soil irrigated with freshwater from 2003 to 2005
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Fig.3 Salt content of soil solution irrigated with saline water from 2003 to 2005
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Fig.4 Relationship between soil salt content and electrical

conductivity irrigated with saline water from 2003 to 2005

y =0.301s (2)
K y—— ARG 5% ,dS/m

S5 R B SR N U A= o N S e B R g s
ZIEMH RS E R B E . RS R
T EAPRER , T R - S F S 3 AR R 2 TR YOG
FRAT AR B - 0 & B IEAER L gErh & s
(S s, O iR T AR 7 (S 15 3 R i

2003 ~2005 4Ef LR RS LT EZ
V) 74 R G 6 28 1) 748 A0 U8 B T 3 S T TR R K ) 1
() AR 7 A T R e, AT 5 BT i A R TR B ()
Mg, —HE R R R W22,

3.1.3  FEWEK Y SAR X - HE K JE Na® Mg’ A
Ca’" {5 i)

SAR J& A i E K 2 5 3 BH B 138
JO7 ) R S5 1 0 10 DRI TR K A R T — AN Kk fk
SAebn, R KRN

SAR=[Na®]/./0.5[Ca’" ] +0.5[ Mg’ "] (3)
P& B 1 B AL mmol/T,

TE7KH €17 24 600 mg/ L 24716 &0 T, AR 4l SAR
H— K K 50 R 4 G ARBAK, SAR {E/NT 4, ff 1]
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Fig.5 Upper soil layer ionic content of Na* ,Ca’" and Mg’ " irrigated with saline water from 2003 to 2005
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Fig.6  Winter wheat yield of dry farming and saline water
irrigation from 2003 to 2005
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Y.
CRY=7‘><100% (4)

A Y—— ORI AT T & /N
Y —— B HE R A /N 1

2 CRY > 100 W}, Yi B1iZ AL A 45 T 77 & 19 $2
1, SR F 7 i 3 . CRY I fEL R B T 78
(IEV S S WUE (7T s A TP G

H1% 4 AT LI 2003 4R 75 4/ 32 8 B P Ui
JRIK B AR A& /N F IR 77 B R 89.23% , L iRk
IKHEBR R = AR 11, 77% , [AAE, 2004 1 2005 4 1
FAXE PR 4 B R 79. 45% F1 72 15% , A X 77 R
% ,2003 ~ 2005 4F /)4 /N E 7 i 2 B A
2003 4F 2004 4F 2005 4F, 332 [ S 2003 4E 2k F K
AR BT LURAS TR /N 22 2 K 9 2 i B UsoK , (ELIE
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Tab.4 Relative yields of winter wheat during past years

%
HE 2 iRk 2 WK
2003 4
AR 7 100 89. 23
WIS 3 WiRIK 3 K
2004 4
A% 7= i 100 79. 45
ES 3 WIRIK 3 WJFIK
2005 4
A X 7= 100 72.15
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