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B E: [86)] AHABRKERES THESEIERINEMEA KRG ESFIE, [FH] AT 2R LHRE,
oA 3 Ak s A E (0 g/l (S1) . 3 g/l (S2) #= 5 g/L (S3) ) #= 2 F#f4E iy £2#11F (FL) A=t Ldust
(FG) ) &AM THLERP NS EfREBEHNE, [ER] KO FHANSRE LA R4 EERBEEMN
BT EGI B EREKREBR NG TR, KRFREAEHREMERBRT LEGITERELEE 0, FL
I TH LA NS E, R A SRR FG LAY 22, Kostiakov 4 A T 245 3 d & 2 AP B 4256
THLERAAB T EASHRZ MR (R>099) . #i#E 20 d, FL AT 6 LA KEH ) TR AR
FAETH) FG &32; Bl—#EHAET, LBAKREMEMBKT LEGF B MEMR, [4Zit] MaKERSH £
A LK NE, LRREAFEH TR RERLSH LA REMERN. ST, #E 20d, FL &2 TF
o XIE I BL RH 42.95%~55.98%, W FG 43T 69 L3Pk 5 32.34%~43.29%. A& B3, FL

3T TF RT3 EE R TR FG & 45 7 T 4 22.38%. 18.54%74= 15.68%.
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1.1 RIE X

PRI T 2022 4 8—10 H 7ETN g K271 /K [l Py it
170 BRI X b AL S A VR T Z R AL SR X, 247
PR 157 °C, RN &SRR 43 °C, &
ISR AN 6 Co SEMKINAIZI )Y 120 d, TERE NN
240 d, FFHIBEKEL N 1 021.3 mm, FFZER
w28 900 mm, HEEEEZ)4 2 200 he A 1-13%
WHILAE R E TR RX, 35580k 4 o i
(0.02~2 mm) 24.5%. ¥7#i (0.002~0.02 mm)
72.6%-. Ziki (0~0.002 mm) 2.9%. 3550 Ak
DLEMLHN (NaCl) A E, 7P &ihaA
(4.020.10) g/kg™. RIGX bR+ 2LEKR)E,
4 S %04 525 pSlem, pHE A 8.1, ARG E RN
1.35 glem®, HHAMARIFE KR A 34.26%.

1.2 RBE&It

RIS B AR & 3K R I A AN
AR (B D . KBS ADSERN, SKRRENE
v 15 cm. =N 100 cm, AMEERGERRR, Llidst
KA NBE; LK SR IR v (4 X Rk
WM RS (TDR-MUX, ¥ , RIGFTHEEATK
hbrE, DMRUENIEEE: L/ H 8 mm BEJE MK
JiRE ML B AR AR, T B <TE <= A 40
cm>40 cm>90 cm. T HAHIEH%E 3 5IRESL,
1154y, FLEREIAN 1 om. Horr, AKCFJ7 RS ALIE
FEN 10 cm, HEE 7 AR A FLAZ MRS 2 5 g 1) SR 1
B MPEFE 5 cm &bJF4s, BEFE 5 om E 1ML
PR, M 13 A RESLITUHERRS 10 cm % 14
KA. WIS R IR FE B B R AL, #L
LI 3k v B A e 2, SR K R MR 5
BEAT BRI . B ES AR A B 10 cm BIRE
KE, BKBEESHEHEZRNEE 2 om. K. %
N 40 om (AT FLIEMR, SLKALINALE N 1 em, FLIE
FER 7 em. BR/KZZE &R T RKAUAE, .
%L AN 3.5, 3.0, 53.0cm.
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ZERINT G, 1R 1.35 glom?® f HH [A] 44 5% E 35 5
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WEiE Al Sk ) 40 em, e 58 R K A 1B
2

BUUE RSP 828, AP EKIE RS 15 cm,
IR 10 cm, A3 RECH 1, WMHEWIKTE N 25 cm;
L GEIHE (FG) IRE N 20 cm, [FIFERAEI A& IE
TE BRI AURS (2870 . EE/KARYE 0. 3. 5 g/L i3k
SYRFERAEE, SRR NaCl Mg KRS H . RIS
R KRR 1 IR, HERANBR Rk 5
cm, FEIETHRIETEZRE 60 om A E] K R A4
HER, TR B HE K 2 BTN 107 mm.
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Fig.1 Schematic diagram of experimental device
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Tab.1 Design of experiment

Ak BHE R TEARD L/ (g L)
FLI 128 (FL) 0 (SD
FL2 128 (FL) 3 (S2)
FL3 w2 (FL) 5 (S3)
FG1 #HE (FG) 0 (S1)
FG2 #WH (FG) 3 (S2)
FG3 F#E (FG) 5 (S3)

1.3 1BARNE R ETE S

T3k BRNB B SR : 75 35K
NS, 51420 60, 120. 300. 600 s (K E]
V) B T 3% F R VA T v A S e s I B .
W, BN BRE S ORI Z B 5 2], i
B R B A ORGP ZI B R . R IEKER A
Pi: fEH TDR-MUX 387K 2h 15 Il 22 Se 7 il B 04
FRAEFLALIN E %K m . 10, 20, 30. 40. 50 cm %
JEE AR I A A9 F T8 e I KR, B SR AR A 8] 43 5]
RHEKEER R 1hy 2d F120d,
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SPSS 20 #4777 Z 504
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Fig.2 Relationship curve between cumulative infiltration

amount and infiltration duration
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Tab.2 Fitting results of cumulative infiltration

by K a R

FL1 3.438 0.686 0.998 8
FL2 5.909 0.616 0.998 4
FL3 4.627 0.655 0.999 4
FG1 3.320 0.683 0.998 5
FG2 4.100 0.669 0.999 4
FG3 3.644 0.683 0.998 8
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Fig.3 Effects of different irrigation salinity and tillage methods on wetting front migration
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Fig.4 Effects of different irrigation salinity and tillage methods on soil moisture content
k3 LREKRERRF T E5HLE
Tab.3 Results of two-factor variance analysis of soil moisture content
B2 WG 1h WG 2d HEWESS 20 d
) P F P F P F
EKY AL BE 0.130 065 2.429 293 0.418 617 0.937 160 0.375 048 1.065 401
HHE 7 0.003 305 13.348 590 0.018 259 7.454 175 0.072 060 3.890 198
ZH 0.175 897 2.015 698 0.611 747 0.512 123 0.252 862 1.545 198

V£ P<0.01 F/R7E 0.01 K L2 R R, P<0.05F/R7E 0.05 K LERTE.

HE 5 (@ AIAL, HBUKEERS 1 h, AHFERR
KA, FL AHER IR SRET FG AbHE,
i FL2 4bFELE 0~50 cm /2 725 358 e S R b
FG2 B#K T 12.73%. HE 5 (b) w41, FUSZKEERR
2dJ5, FL1. FL2 Ab¥EF0 FL3 &b FEAE 0~50 cm )2
(T35 L SR AHELEBESS 1 h FBF T 48.50%. 39.88%
1 33.28%, T FG1. FG2 Ab¥EF1 FG3 ALBELE 0~50

4
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KEEBESG 20 d, 514G LR 2 (525 pS/lem) 4
Et, FL1. FL2 AbFEAT FL3 AbFELE 0~50 cm L2 1K)°F
I SR T T 55.98%. 48.88% F1 42.95%, Ifi
FG1. FG2 AbHA1 FG3 AL 55 FF% T 43.29%.

37.25%FI1 32.34%. HHZR 4 v, FHZER RIS,
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Fig.5 Effects of different irrigation salinity and tillage methods on soil salt content

B4 LRCFEREE T ENAER

Tab.4 Results of two-factor variance analysis of soil conductivity

B2 S 1 h WS 2d WEBESS 20d
P F P F P F
HERKT A RE 0.188 573 1.923 274 0.032 489 4.621 740 0.027 712 4.907 046
PHE T 0.165 177 2.184 388 0.000 137 30.191 430 0.130 000 78.501 500
ZH 0.969 643 0.030 907 0.226 982 1.682 208 0.010 66 6.789 663

7 P<0.01 R/RTE 0.01 /KF EEREZE, P<0.05F/RTE0.05/KF LEREE.
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FNGAARIE, 5 FRAEZ K0 A
RY], FL ACHLR B 80K RPN B 3 R RCR,
EJGEARKRENICT FG ALRE, F2 FL AbH R ik +
BEKERCT FG ALRE, X EMHEREEA K. W2t
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vertically rotary tillage on soil water and water use efficiency in

Effect of vertically rotary sub-soiling tillage and saline water irrigation on

water and salt movement in soil
ZHU Chengli*, YANG Hualei*, FENG Genxiang®’, HAN Li?,
WANG Ce', ZHAI Yaming', FENG Baoping®, ZHAO Tao'
(1. College of Agricultural Science and Engineering, Hohai University, Nanjing 210098, China;

2. Xuzhou Water Conservancy Engineering Construction Management Center, Xuzhou 221000, China)

Abstract: [ Objective] Vertically rotary sub-soiling tillage is a new cultivation method to improve soil water
storage. In this study, the effect of its combination with saline water irrigation on water and salt movement in soil
were studied. [Method] The experiment was conducted in a laboratory. It consisted of three salinity treatments
with salt concentration of the irrigation water being 0 g/L (S1), 3 g/L (S2), and 5 g/L (S3) respectively, and two
tillage treatments: conventional tillage (FG) and vertically rotary sub-soiling tillage (FL). For each treatment, we
measured the movement of water and salt in the soil. [Result] With the increase in irrigation water salinity,
regardless of tillage, irrigation water infiltration rate and advancing rate of the wetting front in the vertical direction
both increased first followed by a decline, while the advancing rate in the horizontal wetting front increased steadily.
Compared to FG, FL reduced the infiltration time by 8.70, 15.27 and 14.89%, and the advancing time of the
horizontal wetting front by 10.00, 17.39 and 20.95%, respectively, for salinity treatment S1, S2 and S3. The
Kostiakov model accurately described the relationship between the cumulative infiltration and infiltration time for
the two tillage treatments with R*>0.99. After 20 days since irrigation, the soil moisture content in FL was lower
than that in FG when irrigation water salinity was the same, while under the same tillage, the soil moisture content
increased with irrigation water salinity, despite at insignificant levels. After 20 days since irrigation, soil desalination
rate in FL was 42.95%-55.98%, compared to 32.34%-43.29% in FL. It was also found that for salinity treatment S1,
S2 and S3, the average soil salinity in FL decreased by 22.38%, 18.54% and 15.68%, respectively, compared to
those in FG. [ Conclusion] Saline water irrigation combined with vertically rotary sub-soiling tillage improves
irrigation water infiltration, advancing of wetting fronts, as well as soil desalination. For all treatments we compared,
vertically rotary sub-soiling tillage combined with an irrigation water salinity of 3 g/L is optimal.

Key words: brackish water irrigation; smash-ridging cultivation; soil water infiltration; soil water and salt dynamics
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