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Tab. 1

Physical properties of tested soil

1 A TRVRL AR (19 UL 2H 1R/ % B E FH [ ¢ 7K ik AN K R
(2 ~0.02 mm) #5(0.02 ~0.002 mm) K5( < 0.002 mm) /(g em ™) /% /%
R+ 32. 064 56. 088 11.848 1.35 23.6 39.0
x2 AETHEKRRLFEM
Tab.2 Ion content of water with different mineralization degrees g/L

URA: S Na* Ca?* Mg** cl- HCO; S02-

2.0 0.4298 0.081 4 0.072 0.2762 0.624 6 0.516 0

2.5 0.5372 0.1018 0. 090 0.3452 0.780 8 0.6450

3.0 0.644 7 0.1221 0.1080 0.4143 0.9369 0.774 0

3.5 0.7520 0.1425 0.1260 0.483 4 1.093 1 0.903 0

5.0 1.074 5 0.2035 0.1800 0.690 5 1.5615 1.290 0

1.2 HEKE

IR AR AR B (A1) o R
AR R JREE S 10 mm {1 A BIL 3R 1A, A 1A RE A
120 cm x 50 cm x50 em (& x T8 x /5) o 46 W5 ) g
A HARN 25 mm FXFR/NSL (B 246 E 33T 250 mm,
D59 15 mm) o PR E S B [, 32 S 4R e
Fe 3K 3, HERE A AR 25 em®, B2 70 em, A
B E AR AT, S WUZ A8, BAR N 25 mm, N 2 Oy )R
J& 0. 06 mm {9y il 2 7 f5E , 3% 1R A o 9 i 7
B B &) T % 4R R AL, AL H AR N 10 ~
900 nm, fL % BE 2 10 J5 A~/ em® | 4N g JG 45 Aii 4
12 3G IR A AR . AR K E S AR K Y
9120 em, #F H g 2 K R g8, 1 H 0] iR
LA 5 ERO AR B B i
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Fig. 1
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2.9% ) BN LA R BT B, DUAE T 5870 $ i, 21
PSR AL 35, By 1k 3K 2y 28 ko il 7 rpad
S A ) B 22 38 7 5 1) e 0 b PO B K Lk o AT
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{EL, >R 1] SPSS A= [n] 4 454 50 73 A7 | Excel /E 1R 1 (4 JE
AR B s B LK a3 o A B L TE o

2 ZREGMW
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Fig.2 Wetting front variation of different mineralization degrees
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V=am'L (1)
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AR 3 56 5 3, X TR R B T 4 3 R i
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Tab.3 Fitting parameters of « and b under

different mineralization degrees

WAL/ (g-L7") a b R?

0 3.287 0. 862 0.971
2.0 6.503 0. 150 0.995
2.5 6. 980 0.774 0.99%4
3.0 7.784 0.810 0.987
3.5 6. 531 0.764 0.995
5.0 6. 265 0. 138 0.995

HBTE 8% LA .

2.2 B EECEAENEZN
2.2.1 XKV E B RS 1 52

WA FETAEABIRE K, A B YR
(72 h) ALy 3.0 g/L A8 KKV 18 5 iz %
B e K, 58] 15.48 em, W ALEH 0.2.0.2.5,
3.5 f15.0 g/L AB /KB KR IEE S B 0 B AH Y
Ay Bk 12.40 12,84 13,84, 13.74 F1 12.80 cm,
Bl 3 A A0 Ak BE 2% 40 N KO fie R T B2 i B8 R
L6 P4 B A B 7K B 7K T i K I e As 75 R A
B — BRI BETE A B W I B R 5 B
WAE Gz, RN ANBRET 3.0 o/L ABIKIIKT
M B R IR B AR 2R R, 2. 5 ¢/ L KRR B iE
BIFEIRZ,3.5 /L Wia BBIEE IS /N T 2.5 ¢/L,
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Tab.4 Comparison between predicted and measured wetted soil volumes
WAL/ 31 h 48 h 72 h
(g'L7") P/ m’ Bl e/ m® RS % LA/ m’ M/ m® BRI % S/ m? B /m®  R%E/ %
0 0.0299 +£0.002 0.028 7 4.01 0.043 2 +£0.003 0.044 2 2.31 0.0594 +£0.001 0.061 0 2.69
2.0 0.0324 +£0.006 0.0331 2.16 0.0519 +£0. 009 0.048 2 7.13 0.0704 £0. 008 0.0655 6.96
2.5 0.0392 +£0.002 0.040 1 2.30 0.053 6 £0. 006 0.0511 4. 64 0.074 5 £0. 009 0.070 2 5.77
3.0 0.051 0 £0.005 0.0501 1.76 0.076 3 £0.008 0.0710 6.58 0.097 5 £0. 009 0.0913 6.36
3.5 0.034 6 £0.001 0.0351 1.45 0.048 0 £0.003 0.048 7 0.62 0.066 7 0. 006 0.070 1 2.10
5.0 0.032 8 £0.003 0.0324 1.22 0.044 4 £0.001 0.043 6 1.80 0. 059 8 0. 002 0.0585 2.17

R SR 0.029 9 0. 002 K78 3 Y IN B e (19 F- 2 fE + AR ofi e

0 g/L ABIKMBRIE R /N, FEABWIH 0.5 ~3 h
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5.0 g/LA /K 1 7K 718 i 8 is B8 IE B8 & i K F

18 [ —o—0 gL

16 F —2— 2.0¢gL

E —%=—25g/L
= 14 F =&=—3.0¢g/L
—X=5.0g/L
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Fig. 3

M 3b Al Y AR A0 K- 2 1 4 s
P AR B I A] S R R RO R (R 5) , AR LA
B KK i R 48 18 A% R 2 (A AE — E 22 57
TEANBII AR AL BE Z (0] A5 3R 28 e UK, JE
H13.0 g/L ABIKIIKEABHE Ny 5. 54 em/h, B 1
KT 0 g/L By K; MAEAB 5 2% 4k B 2 1] K
DR A 1 a2 B8 R ARG PR H BN . IR K
Ak B R KT 12 7 i s R T A K A BE X KT
18 ¥ 45 WO W B BB AL K B ds B 5 B 0
0.363, i " fk 7K HE B i 7K 12 3 R B0 8 K T i

RS AENBKTUETKEREEFESNEXA
MG SH

Tab.5 Fitting parameters of level wetting front migration

distance with time under different mineralization degrees

WALE/ (g L") £ A R?
0 1.921 0. 404 0.968
2.0 2.624 0.357 0.994
2.5 2.784 0.365 0.987
3.0 3. 111 0.358 0.974
3.5 2.646 0.368 0.991
5.0 2.565 0.366 0.993

0 g/LHI2.0 g/L Wiz B Eg . Ul WA fb /K B BE %
B ORI WAL S BT — R A A —
A I e R I 1 T B AL EEVE

6.0 T
h

~ 5.0 —o—0g/L
T —0—2.0¢g/L

= ——2.5g/L
o 4.0 —t—3.0 g/L
el —o—35¢L
® \ ——5.0g/L
R 30

9

&

=

5 >0

B

,
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0 20 40 60 80
I [i)/h
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7K - g I 1 5B FE AL

Level wetting front migration rule

K, H LR R 3.0 o/L B, KB # REUR K,
J3. 111,
2.2.2 0P )R R R AE RS L Y R )

Bl 4 ARG AT B 1 T sOR & s
Bl . &l 4a AT E0, 10 FE BB A bEE A
B I ) ) S T 3 K, HLA B 0 300 R 4 B B R
B, GBS . MAB IR B 450, 01k Bk
3.0 g/L AB/KIEHE I T8 B & 5k, N 16.94 cm,
2.5 /L ABKINIBHI B IR Z . TEABTI30 h, §”
LB R 0 g/ L iz B8 BE B /D, o AR IO h 1 i
BIEE T T Bl KB NMMRIKE 3.5.5.0,
2.0.0 g/L,9 ~30 h, {@ i 1 F iz B B Bk
FMER A 2.0.3.5.5.0.0 g/L;30 h & ABLH,
WALFE N 5.0 o/L 1315 B ol Al 18 , i3 B BBy 28 ol
/N X GO s B B NS A 25 5. BRI,
AR X 5 A BT S 104 BB A T R0 b 2 R L 14 o
X B BT R T A AR T 0 R AR S 30 h i
Jei o BIORS L R ik AT 36 3k 72 S e R BZE A8 30 h
e
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Fig.4 Vertical downward wetting front migration rule

M 4b "] AN TR 64 5 R T 4 T EL A R i
o 3 AR it I 8] 28 A0 8 FOREA R, B 0030, 4% 4k 3
AB R HAS WK BE AB I AR 38 58
REWAL/N e TRE. 3.0 /L ABKE Tz
o RIG LA R, AT 30 h,0 o/L ABIKIY I T
s R /N HEE 5.0 ¢/L AB KB T iz 7 B
BEZEH/NT0g/L,{H2.0,2.5F13.5 g/L ABKH
] T ia A% R 2 5 AN K X5 I 5 K s 78 R
Wit FF 1) 22 1 3 5 D AL ELAS TR) B e 52 9 1 4 7
LI s B AR g I ] e 5 O PR RO AR (3R 06) LT K
0 /L T .1 T 12 R 85 BOR T8 koK, 6™ kK (9
e E 0] T s B RV R R T K. X T4 4k 3
B, M0 LR 3.0 o/L I, 3 B 16) T iz B8 & BUr 4
B iR,
2.2.3 0 1) bR s B ML B S R

o 10 R T 2 Y b ) 75 KORs T R UK s B
HE, RS R R o AE S AR R B S 1 AR
PRL, P e B IS RS LA T SR
SRR AR R AEE R R BN . S BN Rl
AER IR s B A B Sa A,
6 il Ak B T 1 T 5 A 1A s A AL R R A

18
z 161
3
-‘Z#Z 14
B2t
15
¥ 10 +
< —— 0 g/L
B 6 —0—2.0¢gL
': —x—2.5¢g/L
E 4R ——3.0gL
B —c—3.5¢/L
b2 —x—5.09/L
0 20 40 60 80
I i1 /h
(a)

4 it A RE K IR ] A S, S ) 3 R B SR A s
P i AR AR R e PRI 18 . 5 I 1 B K O R B ) T
B AR 3.0 g/L AB K I I B 1) b 3s 58
WAL A K, I8 3] 15,82 em;2.0 /L ABIKINIE 12
iR =AY El = TR = N o | B N E N LI PP 2 5 e L
HI _Fas g, SR s A AL BN o, AR A B
I Ja) T 9 s AR Rl R B /MR IR 2.5 3.5
5000 g/L, BABEER, 5 1LE 0.2.0,2.5.3.0,
3.5 5.0 g/L ¥ i 85 2 L 1n) Fas B R B o e
11.63 .14.30,13.36.,15. 82 .12. 68 F11 12. 34 cm,
®6 ARENSKTETERRTIENESS5H@E
XEHUESH
Tab.6 Fitting parameters of vertical downward wetting
front migration distance with time under different

mineralization degrees

AL/ (g L) AH iR R
0 1. 865 0. 435 0.988
2.0 2.435 0. 395 0. 986
2.5 2.592 0. 401 0.992
3.0 2.694 0.418 0. 985
3.5 2.584 0.379 0. 994
5.0 2.580 0. 365 0. 996

i 1 [ L 2 B8 B 5% (em . h ™)

0 20 40 60 80

FS 2 b RO s R LR

Fig.5 Vertical upward wetting front migration rule
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M Sb ol LLE 75 A B 91, 8 1 B 2 1)
FIE R RBOK, BEE AB WE B K 3B RS
W b, g BT RE. EEDMIABSRES, HK
(0 g/L) A1 B 2 B 1] b0z B 8 R fe /D o (] I
B Fis Bl R 0 R RBOCR (KR T) ,
LI _Fiz B 5 R 0 A B A HE 0 T IR0, 3 K
EADEENEN TN Y 22 -k € T NI R0 O E N N T ey
¥ R BB/ T oK, T B A Eia ¥ R B B 1k
JEE RN 2 ST R I N RS 3.0 ¢/ L i
oKk, N 2.587,

xT AENEARTUETEERLEHESSHEXEA
B ESH
Tab.7 Fitting parameters of vertical upward wetting
front migration distance with time under different

mineralization degrees

AL/ (- L) AR iR R
0 1.651 0.452 0.981
2.0 2.567 0.437 0.992
2.5 2.568 0.412 0.992
3.0 2.587 0. 406 0.993
3.5 2.417 0. 400 0.988
5.0 2.361 0. 385 0.993

2.3 MRITAEZENZMN

6 JE AW LR AT L4 Rt A% B
AR R o HI [l 6 W] 0, Bl 2 VR /K B ) ) S K, 4%
A3+ R A B ORI . AR ABEER,
ALK RIF A BRI K TIEK 0 g/L A #, H
LB 3.0 /L Rit AB E A &K, kN
2.5 o/LFI13.5 o/ L fEABHI 30 h, 6 fLJE 2.0 o/L iy &
THABRRKF S 0g/LINERITABE;30h ZAR
S UL 5.0 g/L [ BIF A B B AW N, i &
KF2.0g/L b, 2ABLRE, T LERO,
2.02.53.03.5 M50gL ABKKNEITABE

3514 833.893 .1 171 .1 389,984 #1979 mm, i}t
1400 |
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Fig.6 Cumulative infiltration curves vs time
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BN 33.11; ABFEHCK 0. 806, 728 g 24 X {H /N T
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IR BN T 3 5 A 1 R B x5 0
5% 1 BV IR 45 10 T AKX BT A B 52 A R
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1400 &

y=33.11x 0806
1200 7 g2_953 o o
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g@\ 800 |
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Fig.7 Relationship between cumulative infiltration and time

8 Je AR AL LT L A8 SR B I ] A2 4k ¢
Fo MIE8 Al M, A [F) Ak PE A HE A A B I ] Y
A AR, N TT fi A5 AR Je i 1] Py £l BE i
BT 22, e AL T — 2 fH PR E A B R
TERANANB RS 0B/ T 3.0 /L i, 1A
BARETE RIEMK KR, B L€ 3.0 g/L i
ABRER SR T 3.0 /L i, B 1L B 1Y
Thim TIEAB R E WG . FEABHT 3 h, 7L E
H3.5¢g/LABKIKABFRRT 2.0 /L, k)5 2.0 g/L
ANBIKINE RBH KT 3.5 /Lo HH LK AT L
Pt LIER BRSO o/L I, A8 R
16,3k — 458 R B ARS B —8 EAB
i, LIRTRE A B R RBMRIKN 3.0,2.5,
3.55.0.2.0,0 g/L, LHEAB R X —2AL, Fmk
TABKT A BESAL T L 5K 73 B R 1, i
H2 B T S S A e o

7

NBH [(em-h™)
i B B NV e

0 Zb 46 éO 86
I l/h
8 R LR T A REE A 421k
Fig.8 Soil infiltration rate vs time infiltrated by

different mineralization degrees
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2.4 WNTBEEKESFHEMW

AN B KA A BE 1) AN 7] B0 1 3 A8 R Y 22
S, WAL IR IR E KRB i, B9 R ABLS
R PR B GO A A K D w5 em AL HE 5 ) b
ARV A A 1 T 4 4 5 K R 0 S, 48 I 22 4
IS KRS ME . HE 9 FTLLE B, ABKT
A B8 XoF 4 38 5 KRB o3 A A BRI S R, B S K
2814 e KB S8 H B AE AT RO, O 1o D 5 T k)
WEEE R CRT - 15 em) IS KR, Y 1L E
/INTF 3.0 g/ LB, 3 E oK S BE DT A0 BE A T Y
I A EE R T 3.0 /LI, 42 38 K 3Rl R B /MK
WH5.03.03.5g/L, 7 4LERS 0g/L A+ 1EF
P KB LR 0.2.0.2.5.3.0 i1 3.5 g/L 14
+ HEOF X E K R Ay B E 44.77% | 25.59% |
13.96% .3.86% F1 17.41% ; {86 ¥ F # (/N F
—15 cm) YW AL EE/NTF 3.0 o/L B, 4385 K Bl
A BE 09 v T n, B AR E R T 3.0 /L I AR
Ko &I, ABIKT LR 0.2.0.2.5.3.0.3.5
F5.0 g/ LI 1A 19 7 3 & 7K 343 5 o 17.32%
19.61% 22.08% .22.96% .21.93% F1 21.65% , +
T35 5 KR ) B KA B AE 0 AL 3.0 g/L i 4b
B AR 0 ¢/ L H9YE ZK AL B30 5 /)

\

30 TEIRT 2 3 30
45 K2 /%
B9 KRG T L& KRN A

Fig. 9  Soil water content distribution under different

mineralization degrees
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3.1 Bk B X0 E B 0 4 0k B B I

AP0 B X AR R A T AR T DR R i )N 4% Ak B
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W, IS KRR, AB KT I 5 R
REAH A RS 38 A D Bt ek I iz
By F2 B S R A A AR O A 2 it |
PEAT , H AT i) b R R AR A 2E AN K, R HERAL
Bt b DG SE AT O 3l 1T BR BE - s R A AR A W]
HLWR B AN 2k, I 8l & A A8 K S Fi e BJ7 1) E) A

MO 5 [ 3 R s R 58 @ & &, N I, e 4% 4b
SRR /A oy M I o K/ o R R R R GR N
BT T AR JBITE s 6 A8 0, 1T ) K
FE I FEBEE K TEEN FEBIES R M
TKOV-32 B W B X, (ELTE oy S48 0 3 O R Ok, IR £
VIE THE R Wl A K Oy R, EL AT DA 4 B P AR K S
JE 1 Sh I T BT RL 3 AN E 2 SRRk B
B I ) E K, A8 7K S W, 398 v i R
PR R4 A, AEL X T[] — Ak B 9 5% H A P A A
[7] , b A~ S8 DK L B i ] L 8 6 e 2 ) ) K R
S, S SO S L Sk X A 7 e
T L ARG IR 3 A R X H
209 1s 1 1 30 A TR R 350 T 30 AL BT | 3 9 A
SE AL A TR 7 o 3 5 I AR )
TR o 5 159 90 B S S T R o i 30 90 A = 30 fik ok
753, FL i K, B 7 I KR i K g T )
22 WK, FBOR I 17 F I8 B R I B K 1h]
B NS RN (Ul I 32 SRR NI INI
BRI . LA, AN U 50 0 i R TR < IR AR R, AT
fiE 5 7 ] ST A 06 R IR SR AR B AT
R S AR 2, BRI FLBR A A R N
1753, DR - S K SR B AE 4% 7 ) b 25 SR
3.2 THEXMRBREHESHEMAENZIG

1Ak J3E X TRl i 9 3 9 e 0 R LA W B
BABLEHRN R B AR 3 AT R 1S R B R AR
DL3.0 g/L k45 5, f S K S W/ I, % —
256 5 5 0 ZR 0 I OR K R K A 8 LI 45
W30, 3R P A K A6 BE X 1 3K 43 A8
A £ 5 W) =5 R 3 5 R 82 K S — T 3 5 ke
LY . AEA B, A PR
FRI T 0 52 6 L S A I P i 5 - 398 9 9 5 20 VR EE 1
S, A BOUUHL T 1 R 2 T 4, UL 2 ]
(9 HE R 7 B, 0 1 JEE 6 A8 1 5 ) T B % B A
R ) ZBEAE T, SR B TR IR AU 25 4, 5 50 1 0
AL IS 2 (45 1 K RE 3, BT AR 43 85
TAESEADFLE R AT LA R A Sk R K B 1 Y
JIF LATE A BRI, B Ak K b B 1 8 55 A% B B 1Y K
T K 0 g/ L Ab B0 s (HL B 25 5 AL BE 10 Th 5, ik A 1 48
H g Na " it o Bl 2 39 00 (% 2) , Na ™ J 5] 2 + 1
BALE TR, i T 88 T LA A, R AR M K
AKAL BE 2/, Na® 23 B 4 51K Wk b /9 Ca®" Al
Mg B 35S e vk 4 40 bk B AR B A R
JiE 25 A S R N8 K 2 B 0 B R R
Bt A5 HEA LB 3% S R, Bk S AL R i 3
FE W R H e A FLIR DR /IN A3 T I FF 9 0% L £ 38
F S8 B TR T 3o 0 F 38 o T 45 S B



170 & A Bl B ¥ i

2014 4

RIS B kP AE 2% R ECHIEABREN T
B2 T UL, R A K R K RS DR A
Bk AL BE A HEA S WOP Na ™ B0 R R e
33 FUENBRHASERKSSHHEMN

AL KA B Bt A B B E KTk 0 o/L
b3 R ALK HE R, 75— R b RRAS 1 I
TR S R TR AR Y 15 R R AR 4 b
BT — B4, b Wb R Uk 0 4 i e 5 42
P+ KB B, BT A ALK Ak BE g BT A B R
T AR A B 5 (E IR OR 2 T B BOR B A
K 3% S8 B Sy W A8 B ) 9 2 K 2R A R Y
Na™ 3§ 2, HE 17 5 B 50K B0 09 17 ik, 3% 2% 19 4L
B IR K S A B RS R S B AL 5.0 o/L AL
B R ABRAET 3.0 o/Lo Al WL, 5 16 K
R 0+ K 2 A R REAT A — A OE 6L B T
.

T 2t A B R [ 4 R T B0 K R
Oy A B 25 5 SRR P B K R A AV Bl 8. 3% ~
24.6% W ALE R 0.2.0.2.5.3.0.3.5 F1 5.0 ¢/L
MR AR S 2 5 K R 4y o 17.32% (19.61% |
22.08% .22.96% F121.65% ,3.0 g/L kb F1 {4 1
F KR R, HLAR B2 00 1 () 5 K B Bk 4 A
F B £ B R, AS U 25 1 T 3. 0 g/ AL 38 S Bk

PLAY IR A Uik 06 1 A6 & N IR A8 3 R B+ B
PRI ZE I, B L, AE S braa Pl 5 A2 R
FEl N BEAT BT 5, () I 3k B2 45 45 A TR A 4 28 0 % A
Yy AT A 7 B B ok 5 B 3ok 5 90 R K B AR B[R] I
8 BT BT S U R AR R LI
B e A A A K , PR IE 1 8 iR, SUAE AR
1 R ROR

4 it

(1) Ff il 0 R 2% 0 °F 3 Vi 44 B 350 vl oA 3 B [
T, Ak 3 XoF 30 i A T2 AR S i 58 /0N T R 10 R A/
BWERW, ANBLHRN, TN 3.0 ¢/L i
TR R K, $2 80 A B K i 1k B2 RE 8 14 i + 3 i
KN/ A

(2) W A B X 1 Vi 48 3 % P B85 R A K Y
AU R A o i e B % o ¢ 7 NI s ) B O PPy 4
AR W RIE B, 0Ly 3.0 o/L B, Wi 5
FE45 7 1) 138 B8 BE B8 e K

(3) WAk K HEWERR 0% 1 I 4 Rt A B, B
HAB RS 3.0 o/L 45 5 2561 K5 o)
ORE A S P v e 2 ¥ o R K =l (Bl NI £
[ RET R NS B S5 WA N R V78 W B4 BT R R NS ]
BRI &SN

2 % X W

1 Quifiones-Bolafios E, Zhou H, Soundararajan R, et al. Water and solute transport in pervaporation hydrophilic membranes to

reclaim contaminated water for micro-irrigation[ J]. Journal of Membrane Science,2005,252(1 -2) :19 -28.

2 WSCE L H & AR CEE B KRB AT R[] KB IS K AR 4k ,2008,19(6) 60 - 63.

Yang Wenjun, Tian Lei, Du Taisheng, et al. Research prospect of the water-saving irrigation by semi-permeable film[ J]. Journal
of Water Resources & Water Engineering, 2008, 19(6) :60 —63. (in Chinese)

3 EFFREERIR T A ED. USUK TR E SN AN RO B TR LI R A R AR [T] . ROk TR 24,2007 ,23(2) 83 - 87.
Wang Dan, Kang Yuehu, Wan Shuqin. Distribution characteristics of different salt ions in soil under drip irrigation with saline
water [ J]. Transactions of the CSAE, 2007, 23(2) :83 —=87. (in Chinese)

4 FEHEE, AR IR, SF . BUK BT IR HE BN B R S R [T ] AR AR 4R , 2007 ,23(2) 1393 -397.

Wang Yanna, Hou Zhen’an, Gong Jiang, et al. Development and expectation of utilization of saline water resources in agriculture
irrigation[ J ]. Chinese Agricultural Science Bulletin, 2007, 23(2) :393 —397. (in Chinese)

5 Xiao Zhenhua, Prendergast B, Rengasamy P. Effect of irrigation water quality on soil hydraulic conductivity [ J].

1992, 2(3) . 237 —244.
Boyko H. Saline irrigation for agriculture and forestry[ M ].

Pedosphere,

Hague: Dr W. Junk. N. V. Publishers, 1968.:325.

Muhammad Ashraf, Muhammad Mazharsaeedz. Effect of improved cultural practices on crop yield and soil salinity under relatively

saline ground water applications [ J]. Irrigation and Drainage Systems, 2006, 20(1) :111 - 124.
8 ERAANERR, BREAK,SF. ENSMIUEOK A BUR A AR LT]. 1Rl B 47,2003 (8) 23 - 5.
9 EAJL, MM, LAY, SF. LIERI UG S K X RUBOK A B RIEZ W [T ] oK L R4 4R ,2004,18 (1) ¢ 51 -53.

Wang Quanjiu, Ye Haiyan, Shi Xiaonan. Influence of initial water content on slight saline water infiltration[ J]. Journal of Soil and

Water Conservation,2004,18(1) :51 —53. (in Chinese)

10 RAEZR, Eedu. M — 4B R0 M BUSOK A B RHAE [T ], Rolk T 274k ,2007,23(6) :21 - 26.

Wu Zhongdong, Wang Quanjiu. Infiltration characteristics of brackish water by one dimensional algebraic model[ J]. Transactions of

the CSAE, 2007, 23(6) :21 —=26. (in Chinese)

11 E£HE, £ SUsUKiEH#E T IREEE BRI [T]. Kk 2R 542117 ,2010,24(4) :59 - 68.

Wang Chunxia, Wang Quanjiu. Research on the transport characteristics of soil wetting front under drip irrigation with saline water



5 43 30 G B AL BE RS RO T LA R B 171

12

15

16

17

18

19

20

21

22

23
24

25
26
27

28

[J]. Journal of Soil Water Conservation,2010,24(4) :59 —68. (in Chinese)

T, LI, Bm . K E 8K RIS RRELT]. ARl TR %4 ,2009,25(5) ;14 - 19.

Xue Jing, Wang Quanjiu, Bi Yuanjie. Soil infiltration properties with slight saline water intermittent application[ J]. Transactions
of the CSAE, 2009,25(5) :14 - 19. (in Chinese)

FRAR , A 304, TR, 2. B HE R L TS IR R R R R P S [T ] DK R KR B2 ,2012,10(6) -32 - 38.

Zhang Jun, Niu Wenquan, Zhang Linlin, et al. Experimental study on characters of wetted soil in moistube irrigation [ J].
Science of Soil and Water Conservation,2012,10(6) :32 —38. (in Chinese)

M L BRI A6 AR B R i e X B i T s B e 1) 2 IR F AR [T ] Ak TR 4R ,2007 ,23(2) 88 -91.

Xiao Juan, Lei Tingwu, Li Guangyong. Laboratory experiment study on the effects of water quality and emitter discharge on wetted
soil geometry and volume[ J]. Transactions of the CSAE, 2007, 23(2) : 88 —91. (in Chinese)

AW AL, PV HE . R HE R Sk i SRR G R AT [T ] Rl AR 4 ,2006,22(4) 132 - 35.

Li Mingsi, Kang Shaozhong, Sun Haiyan. Relationships between dripper discharge and soil wetting pattern for drip irrigation[ J].
Transactions of the CSAE,2006,22(4) : 32 =35 ( in Chinese)

SRARAE BRI, SRR B, A5 i e S U A5 R R R A SRR SR [T ] ARolk AR 444 ,2002,18(3) 117 - 20.

Zhang Zhenhua, Cai Huanjie, Guo Yongchang,et al. Experimental study on factors effecting soil wetted volume of clay loam under
drip irrigation[ J]. Transactions of the CSAE,2002,18(3) :17 =20. (in Chinese)

FRRE R AT, S R AR X T R A i A IR E LT ] R0l T AR AR ,2006,22(12) <1 - 7.

Wang Chengzhi, Yang Peiling, Ren Shumei, et al. Laboratory experiment on the effects o f super absorbent polymer on wetting
front of drip irrigation[ J |. Transactions of the CSAE, 2006, 22(12) : 1 —=7. (in Chinese)

M AR 7K B0 R Bt K R HE A AT R R A K A i B SE [ D] b st b E AR KR, 2005.

HIE LG, 5855 0, 45 BK Sk 45 1R T K B0 IR i 1A 08 B BoK #h 20 A RO RE M [T . Alk BUAR 2% 4% , 2013 ,44 (5) . 101 -
107.

Xiao Juan, Jiang Peifu, Guo Xiufeng, et al. Effect of water quality on wetting front moving and salt-water distribution under
negative hydraulic head [ J ]. Transactions of the Chinese Society for Agricultural Machinery, 2013,44 (5):101 - 107. (in
Chinese)

R, EIL ABIRE LR LIS RAE A B F TR R g i [T ] R ALK 24 iz ,2010,41(7) :64 - 69.

Wu Zhongdong, Wang Quanjiu. Effect on both soil infiltration characteristics and ion mobility features by mineralization degree of
infiltration water[ J]. Transactions of the Chinese Society for Agricultural Machinery,2010,41(7) :64 - 69. (in Chinese)

FRE, ATEE, AR S I B AS B AR 1 AR SR I AT S [T ] 1 iE 4 ,2012,43(3) 1577 - 582.

Wang Kang, Zhang Renduo, Zhou Zuhao. Experimental study on effects of soil properties on infiltration redistribution using
combined tracers of dye and iodine[ J]. Chinese Journal of Soil Science,2012,43(3) :577 —582. (in Chinese)

FRE TRATRE AR A AR S KRB AN B R B R SR T IR [T ] %4 ,2009 ,46 (4) 1603 - 610.
Wang Kang, Zhang Renduo, Zhou Zuhao,et al. Evaluation of method for visualization of heterogeneous soil water flow and solute
transport using iodine-starch staining[ J]. Acta Pedolocica Sinica,2009,46(4) :603 —610. (in Chinese)

FM T T TR AR R IR AR A IS AR T T ]t E RS KR K L ,2011(3) 138 - 40.

MR T E . K PO K e B A B BT S [ 1] LA 1998 ,35(3) 359 - 366.

Xiao Zhenhua, Wan Hongfu. Effect of irrigation water quality on soil hydraulic and physical properties [ J]. Acta Pedologica
Sinica,1998,35(3) :359 —366. (in Chinese)

R, E 2L, DR, DIy R [ M. db et S HE I AL ,2006.

W35 -V AP PIRET -1 LI A R 1 R R [ M. b st Bh2f A, 1986.

McNeal B L, Coleman N T. Effect of solution composition on soil hydraulic conductivity[ J]. Soil Sci. Soc. Am. Proc. ,1966,30 .
308 -312.

Abdel Gawad G, Arslan A, Gaihbe A, et al. The effects of saline irrigation water management and salt tomato varieties on

sustainable production of tomato in Syria [ J]. Agricultural Water Management,2005,78(1 -2) :39 - 53.

Effects of Mineralization Degrees on Soil Infiltration under

Moistube-irrigation

Niu Wenquan'? Xue Wanlai'”’
(1. Institute of Soil and Water Conservation, CAS&MWR , Yangling, Shaanxi 712100, China
2. Institute of Soil and Water Conservation, Northwest A&F University, Yangling, Shaanxi 712100, China
3. University of Chinese Academy of Sciences, Beijing 100049, China)



172 & ol HLOM ¥ R 20144

Abstract; In order to explore the impact of mineralization degrees on infiliration character of soil under
moistube-irrigation, an indoor soil box simulation experiment method was used to investigate the
infiltration character of soil water under five different mineralization degrees selectively. Results indicated
that the degree of mineralization had small impact on the shapes of soil wetted zone, and the wetting front
shape were similar to circle. Degree of mineralization had a relatively bigger influence on the volume of
wetted soil. The volume of wetted soil in mineralized water was bigger than that in pure water. When the
degree of mineralization was 3 g/L, the wetting front ( horizontal, vertical up and down) migration
distance was the farthest, which had a power function relationship with time. The mineralized water could
increase cumulative infiltration. However the relationship between cumulative infiltration and degree of
mineralization was not linear relationship. The cumulative infiltration and average soil moisture content
was the biggest when the degree of mineralization was 3 g/L. The results of this study provided reference
for the utilization of moistube-irrigation with mineralized water.

Key words: Mineralization degrees Wetting front Infiltration Moistube-irrigation
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Complex Collision Model in High-speed Gripping of Fruit

Liu Jizhan' Bai Xinxin' Li Pingping® Mao Hanping'
(1. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education,
Jiangsu University, Zhenjiang 212013, China
2. College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract. This paper focused on the special collision phenomenon of fruit gripping with its own
characteristics of continuous energy input and restrained deformation. The gripping collision process was
divided into three stages: constant-speed loading, collision decelerating and stress relaxation, and a
three-stage gripping collision model was put forward under the conditions of constant static loading
capacity and constant speed control mode, which was based on the stage dynamic characteristic of
gripping collision process and viscoelastic Burger’s model of fruits. It was proved by test that the
prediction of the peak collision force was feasible, and the predicton error under initial gripping speed of
19.2 mm/s was 1. 12% . By calculating with this model, it was found that time needed to grip fruit in
different ripe period under initial speed of 6 mm/s was 0. 62 ~ 1. 24 s, and further raising the initial speed
might have very limited effectiveness to improve the gripping efficiency. The peak collision force and fruit
deformation were proportional and approximately proportional to initial gripping speed, respectively.
Probability of skin rupture increased greatly with initial gripping speed. When initial gripping speed was
under 20 mm/s, probability of skin rupture of green ripening stage and early red ripening stage were the
greatest and the least, respectively. This three-stage gripping collision model may provide helpful
reference to discover the special law of gripping collision and to achieve high-speed safe gripping of fruits.

Key words: Fruit Viscoelastic High-speed gripping Collision Model



