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Effect of Mulched Drip Irrigation with Brackish Saline Water on
Soil Water Repellency Characteristics of Saline — Alkali Field
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Abstract; A two-year field experiment was conducted to investigate soil electric conductivity (EC,.),
soil pH value, and soil water repellency (SWR) in response to mulching method (M1 fully mulched,
M2 . partially mulched) and dripped irrigation frequency with brackish saline water in the Hetao Irrigation
District under arid growing conditions. SWR was assessed by using the water drop penetration time
(WDPT ) method, and soil-water repellency characteristic curves ( SWRCC ) were built. Resulis
demonstrated that SWR and EC. showed a significant positive correlation in mulched drip irrigated saline —
alkali field; while it was not so obvious between SWR and soil pH value. Under the experiment condition
with weak alkaline and brackish irrigation water, WDPTs of the soil near drip emitters were decreased on
the 7th day after each drip irrigation at low irrigation frequency; whereas, WDPTs of the soil away from
drip emitters were increased on the 7th day after a single irrigation. WDPTs were overall decreased after
high frequency irrigation (once every three days). SWRCC in mulched drip irrigated saline — alkali soil
can be well fitted by Gaussian and Lorentzian equations. The SWRCC curves showed that drip irrigation
showed no effect (P <0.05) on 6, (the volumetric soil moisture when WDPT was maximum ), whereas
significantly changed 6, ( the volumetric soil moisture when WDPT was less than 5s). Lorentzian
equations showed better performance for SWRCC regression than Gaussian equations, and 6, and 6, can
be obtained from Lorentzian curve. The research result can provide assistance for utilization of drip
irrigation with brackish saline water and water repellent soil.
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YR S (3
UL (%) Lorentzian 8.330 4. 870 10. 230 0. 863 <0.000 1
Gaussian 11.785 6.975 10. 963 0. 824 <0.000 1
U HE 5 (b g
SR (BRI ) Lorentzian 12.925 6.975 10.514 0. 893 <0.000 1
Gaussian 5.774 5.799 10. 940 0.795 <0.000 1
AT R S (TSR
PSSR I ) Lorentzian 6.217 5.956 10. 516 0. 834 <0.001
Gaussian 7.340 7.561 10. 779 0. 875 <0.0001
ET' ;.‘ N 2 —. i. =3 'H
R (LIRE) Lorentzian 7.917 7.658 10. 403 0. 870 <0.000 1

Hy 004 25 5 AT A0, Gaussian B3 A B R 7E
0.795 ~ 0.875 2 |f], Lorentzian £ % ) & 1 R* 1
0.834 ~0.893 Z[a] (K 9.5 2), #lt Gaussian &
AU, Lorentzian #5#) GE T 47 8l &5 WDPT — 0 (R R .

Lorentzian #5575 X} &5 7 7K 28 Bt WDPT [ 4 & 2R 5
1M Gaussian 8 A Xf & & K 2 (K T 20% ) B
WDPT (48L& RO R AR (B 9) , X J& Gaussian f5 Y
WG RBORE ZE W R A
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AT GE R K 5 55 8 R K (pH (i
7.73, B PR Ny 1.32.dS/m) o IR+ (pH
9 8.16 ~8.68) . BV HE X £ 4 Bk VES pH (E
Y A8 AN 3, R AN AE R4 I A B TR A
I, T AT VEE X 6 4 K pHAH 0 R ok o E IR G
5 BRSOk A A, LI WE A B K E
(36 mm) AR B, B U 9 T T A 38
PR /N (R I A 42 5 B 39/ F 30 em) L #h 4y
T VE % K IR 2 b, I R AR IR A L, A
WFSEHEBE K 1 pH (45 800 8 pH (1022 96 R
K, B AR T ok p L {4 T R K 4 % 3R Sk B
T B At 400 S OB AR T B I A A R
S pH I A8 A6 5 R A0 ALY o SR A
WERE T, S K RN TH G I TR R B R LA
2 TN HL R S8 O T T, 05 28 £k A K i
BT T 1603 9 Sk b . e ab o OB 3 b B
TLEC, ERZ R BB KM TR, X —
S oy T R K B B S — O T RO R E A
X B T /0 L 26 & 7 3, b R 1 5 T J5E PR 4 ) 3 ek 26
Gt K 43 A W 1) 5 v 38 % P S3A

SR KV A P R A 4 3 B B M R
KA pH A ERAM DL B Bk R AR ERE L
S LSRR B e K, X B R R R R
(A HLITE & B S R SR A I R S B o 9
T, g F Y 3 35 KR L SR DL Je pH 2 3%
() 230 25 A8 AL AT, DR AR TR 5 B B 5k 3 AR AR AT
FHOE IR KPR IR . A LR AR AR R
e i B R OK MM 412 & i S A PR B S R
— R T e AR B 2K AR T B R
513 R AR P B R T 7 R M kA P
FRRPEN 3= 852 g a0 . AR wEge b
A BT 0 R U T2 S 2T, LR N E AR B
(65 A o K IR R S A WA ) 3 A S A i A
a2 e KR L C =0 20 4% (£5 A1 6 15 1% i 3%
5 h 1740 ~ 1600 em ™) A KL C =0 453 551 &
+ 0 R K M. R K 2 31 & Bk o R e R ok
P ROk b — i B R pH (T A
W, 3R R MEAUUE )2 1S EC, 2 IEA
o B — 77 TS PR AR BE A pH fE, %2
EC,. o X 8 7K 43 96 3 By o 2 o S 2 3 (1R 2.3) 5
— 7 T, 32 )2 S I B R TE B 4% 1R IR R
pH B A LI 2 4 (A 2 0 AR ) o 3 2 B
Wi SWR ) I 72 22— T 33 A 3k 78 7 K ek i)
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E Ca’ B TS CL At R R K AR
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TR ORER HHOK AR R T Y
HET B 2 e SR BUE KR (0,) i, JLF BT A + 3940
SR — W R OK T BE % I )
T, R K M S B e 0 X AN i A AT LA
SR KRR 2Rtk 0, R, B — R KR
T AE % WDPT JG i i e /K 43 28 fb it 72 £
8K PER S AL . 2 BT X SWRCC L HF J& 1 A
GBS R Ay B 5 R & B SWRCC 12 # i
2k, H WDPT — 0 5% % 7] | Guassian %  Lorentzian
7 il Lognormal 45 B 5K . R R 3 %7 GAO
AU RO A 1 RPAE 0.230 ~0.815 ],
ARFRWA K R @ T FRBF5E (0,834 ~0.893)
ok B R PR A SR 56 19 A R K PR A S L HORE
R AR X S R KR 1 25 R S R
(19 23 6] A8 57 1k 2 B . AS BF 90 25 S R W, HE I
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2 (P <0.05), VERHEIJEN 45 S Sk 180 A6 9 3% 1
(A (43 777 A R K P T3 ) 5 AT S S A A 32
TR A7 00 5 5 (Gl SRR A PR R AR OR 2 1
i) & SWRCC W AE 7 A4 1 IR IR o A B 9 4 1) 1
6 T A2 4 A AR LA X - S8 12 T 4 A
R E O, R, T 6, RZ I, KR 4
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Wi+ 2009 15% 0 T H ALK 2% ~4% . A
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T SRR X 0 6, , 3 2 W E G - R 43 1 4
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