201741 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5548 & 55 L

doi:10.6041/j. issn. 1000-1298.2017.01. 023
RUBCK GE B T TR R BB IET R

kEH OFXA EAH BEFERT kTE
(1. WAL B A% 5 50T R2% B, BRI B2 712100 2. PUALA BB K%K RS FSEIT, BRI B2 712100,
3. LR RRE SR BT B, L3 100048)

FEE . IR 1K o3 ROk 43 75 A SOBOK AT O E A TS B, R E A LA L KB
2.0.2.5.3.0.3.5.5.0 g/L. 5 Fr A [ @ fL B AL 3, DAZR AR K AL FRAE X JE, 22 A8 72 h 25K B A B 25 i 7E AN [F)
J5 ) b 0 d OB B B B A b BE 3 QR e 3 R G DB/ TE 3.0 g/ L AR BTN SR B dn K AE, HLRUBK Ak B 3 #
EREE B K T 728 Kb 71 8 2 A B B LA Kostiakov AR, A R BME T 16 BE (1 59 K 2 5519 K5 W/
P NBIE BN W0 5 38 S 8 DUROITE A S Sl ) D AS BT 4 K, 7 W i A Ak ok B e KM, B ER X T AP
ARARDG | 5L B PR IR 4310 s A8 S5 RIS 1 338 5 T - 389 3% 6 0 5 28 TR K AL B0 2 [ G J 38 1 2 5, T R 2 AR W A B2 1y 4
R LR 3 it B T O AT, I A E R R FR R L, HRZ R =,

KRR T A% KER A BUEFE

FESES: S152.7 X ERERIRAD: A XEHE: 1000-1298(2017)01-0175-08

Characteristics of Water and Salt Movement in Soil under
Moistube-irrigation with Brackish Water

ZHANG Kemeng' NIU Wenquan'® WANG Youke'? XUE Wanlai®® ZHANG Zizhuo'
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Institute of Soil and Water Conservation, Northwest A&F University, Yangling, Shaanxi 712100, China
3. Beijing Water Science and Technology Institute, Beijing 100048, China)

Abstract; In order to explore the movement characteristics of water and salt in soil under moistube-
irrgation with brackish water, an indoor soil box simulation experiment was conducted under five different
mineralization degree treatments with distilled water as control in 72 h. The results showed that with the
rise of mineralization degree, the maximum migration distance presented a trend of first increase and then
decrease in different directions and reached the highest when the degree of mineralization was 3.0 g/L.
And the distances of wetted front under treatments of brackish water were all greater than that of distilled
water. Then the cumulative infiltration was substituted into the Kostiakov infiltration equation and the
infiltration coefficient showed a trend of rise first and then fall with the increase of mineralization degree,
while infiltration index continued to decline. The soil conductivity was increased constantly to all around
with the moistube-irrgation zone as axis and reached the peak at the wet front. The desalting area was
related to the shape of the wetted body and distributed in circular shape. There was no significant
difference in the average salt content of soil profile between brackish and distilled water after infiltration.
The desalination radius was decreased linearly with the increase of mineralization degree. Both surface
and bottom convergence phenomenon existed and the salification in soil surface was more serious under
moistube-irrgation.
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Tab.1 Physical and chemical properties of soil
+ B B
75 R0 A% URL 5 e 43 50 % IRy & B b LR
5 SR/ %
0.02~2mm  0.002~0.02mm 0 ~0.002 mm % (pS+em™h)
32. 064 56. 088 11. 848 Foy JTORG HE £ 39.0 267 0.3
M R T B B %

K* Na* Ca®* Mg * cl- S0; - HCO;
0. 154 3.185 0. 469 0. 461 1.520 0.948 1. 800

L2 K57k R

BIF 5 IR K K S 8B (05 R 3 A T
TR BE R0 0% B L ( Sodium adsorption ratio, SAR)
2 A~ b5, NIKOS 48 L B L /N T4 T 3 ¢/L
ZAFN AR AR OK I SAR X+ 3k 53 3 A B
WEER RS R ) A R T SR
FHY SAR IIfi FAH A 14 (mmol/L) ", Sy jhk 62 il 5 &
ARG K 9 SAR SR A 14 (mmol/L) 2,
A AR F13 3 3 B 38 b X b B K R S 21 R
s5, i1 NaHCO, \Na,SO, ,MgSO, ,MgCl, , CaCl, B i 1M
B, AR R IR T AN 2 TR .
1.3 HBEE

TR E i A AR B 2 F O A IR
TR (K x % x5 )H 120 ecm x50 em x 50 cm,
HJEE O 10 mm A HLIEHS . L AG P I AT A B
A2 09 25 mm {9 XF R /DAL CBE 46 b 250 mm ] 75

£2 HEREFARTVLERBKNERSTFRE

Tab.2 Ion content of water with different

mineralization degrees mol/L
WAL/ FEAE T
(g:L7') Na* Ca®* Mg * Cl~ HCOy S0; -

2.0 0.4298 0.0814 0.0720 0.2762 0.6246 0.5160
2.5 0.5372 0.1018 0.0900 0.3452 0.7808 0.6450
3.0 0.6447 0.1221 0.1080 0.4143 0.9369 0.7740
3.5 0.7520 0.1425 0.1260 0.4834 1.0931 0.9030
5.0 1.0745 0.2035 0.1800 0.6905 1.5615 1.2900

15 mm) A B Vi 77 28 3 i R AR K gk T, ik
$e Ay O, 4R A AE E K Sk, HORE A R 25 em®
70 em, (AN XUZ 450, BLAE 25 mm, 2R
£ 0.06 mm, 3L H A2 10 ~ 900 nm A%, 482 R T
G A PR A2 DA IO R . O K E S 48
KB 120 em, HF 11 3 3 H2 8K R G0, o
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Fig. 1 Schematic of experimental equipment
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Fig.2 Changing curves of maximum wetting front
with different mineralization degrees of saline water

in different time
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Tab.3 Transport distance of wetting front under

different salinities in different directions after 72 h

cm
WAL/ (g L7y aEEMF SN KI5 1)
0 13.60° 11.60° 12.40°
2.0 13. 82" 14.30" 13. 82"
2.5 14.93" 13.36" 13. 84°
3.0 16.94° 15.82° 15. 48"
3.5 13. 47" 12. 68" 13. 74"
5.0 12. 65¢ 12.34°¢ 12. 80°

TE < [ B0 B R AS ) 57 B 38 m 28 5 3%, P < 0. 05, R I+l o
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Tab.4 Effect of mineralization of saline water on

infiltration parameters of Kostiakov model

BRI/ (g L") k a R
0 2.086° 0. 850" 0. 999
2.0 3.162" 0.801" 0. 997
2.5 4.162¢ 0.791°¢ 0. 999
3.0 5. 546" 0.775" 0.998
3.5 3.391°¢ 0.773¢ 0. 994
5.0 2.748" 0.834° 0.999
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Fig.3 Relationship between salinity and radius

of desalination in soil
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Fig.4 Changes of soil EC value with soil depth for

different mineralization degrees of saline water

4354 26. 8 28.82 29.93 31.94 28.47 27.65 cm,
Xof BE 4 3 1) R S AR Bl AR A A B K
IR - 5 e Y R A R B TROROK R A8 1) 1 T 4 T
UL, B R 43 Bl A B R e Ak R TR L Y
AARAE DL 5 22—, U K S0 T 4 o A 5 R
RIEAR . 1B h oy FLER 267 pS/em S - 3EHI 4G
ORI R B 0 B R KT R R
AR B WA WE K B Ak B 3 2% )2 B R IR
W Bl Z BTN o A AEBE R )2 11,9 em PN, IS HB [ B
AEAEARER HL 2 18 7K Ab 35 HC Al Rl /K A B A, B3
T HE LR 23 Bl K B TS 2 18 7% [6) i A7 7, (R R 2
T 5 R

5 a6 235 AR AN TR 6 TR KT B S AT
S em Ak A S FI T F S LS 300 A, W] 20 i
A B XoF e T S AR A RS, | BT S T, 7R
KA FRA 2 G R T LR i %, B A
— 28 WIVEERAE I, 1 ) T AR K R B D AN () AR EE
Homy IR SR R 2 S BIAS [ A
FERE AT e R AR B35 (P =0.149) ,1E
WAL /N TFETF 5.0 o/L HEFRJZE 25 cm 4 L3
(135 L S 38 2 Ak B S e A T B A (H 2 )
(0 22 S AN W 3, TR WY R R Bk AT E R Ak B A
2.0~5.0 g/L INX LIS HHENZNERA
R ABAE GO R A 0 05 20T R TR R B £ 2 R 4y
SARE—EMER(ES),

FS5 HARWEELZ S5 00 R 73
Fo AEMAFREE L ZZ M S RE 2=
5 (P<0.05),5 cm Zb P3R5 HAL A +
B2 B, YR 25 em 40, T 15 em F1 20 em 2
SRE 20 em A1 10 em 285 K 83 FUSR K
AB L BE K AR 15 em A0 vl BT FR 4
A, 785 em F1 25 cm AbFRER N ™, 10 ~20 cm

Y HL RN TR I A T R (K 1,267 uS/em) , i
WY 8 A P R 23 AR, 745 20 3R 3 5 S 20 o T
AbFR ZR b5 g PR PR R RIZ AR Z ORI B4,
HER R ERERTIRZERENI .

350
— WIhfE

300

250

200

100

FHOTHH RS - om )
2

w
(=}
T

0 20 25 30 35 50
AL (g 1)

(IR -9 pent SR SR A |

Fig.5 Effects of different mineralization degrees

on averaged EC value in soil profile
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Tab.5 Average EC value in different depths of soil

by irrigation with mineralized water
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