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Water — Salinity Distribution Characteristics in Wetted Soil of Moistube
Irrigation under Different Pressure Heads and Soil Bulk Densities

LIU Xiaogang ZHU Yifei YU Xiaodi LI Yilin TANG Jiankai YU Liming
(Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: In order to investigate water — salinity distribution characteristics in wetted soil of moistube
fertigation, the infiltration experiment of moistube irrigation was carried out under different pressure heads
and soil bulk densities, the 0.3% potassium nitrate solution was used in infiltration experiment, and
three pressure heads ( HI.0:1.0 m, H1.5:1.5 m and H2.0:2.0 m) and three soil bulk densities
(D1.00:1.00 g/cm’, D1.15:1.15 g/cm’ and D1.30:1.30 g/cm’) were designed to study the water —
salinity distribution and spatial variation traits in wetted soil of moistube irrigation. The results showed
that pressure heads and soil bulk densities had significant effect on average contents of moisture, NO, -N
and K" in wetted soil. Under the same soil bulk density, compared with H1. 0, the sectional area of
wetted soil of H1.5 and H2.0 was increased by 13.50% ~ 21.61% , average contents of moisture,
NO, -N and K* were increased by 3.69% ~ 10.71% , 7.80% ~ 10.95% and 7.29% ~ 17.49% ,
respectively, and uniformity coefficients were increased by 7.65% ~ 18.63% , 5.22% ~ 13.63% and
9.34% ~21.89% , respectively. Under the same pressure head, compared with D1.00, the sectional
area of wetted soil of D1. 15 and D1. 30 was decreased by 5. 76% ~9.21% , average contents of moisture
and NO, -N were decreased by 15.73% ~21.54% and 8.08% ~ 10.97% , but average content of K"
was increased by 34.89% ~64.79% , and uniformity coefficients of moisture, NO, -N and K* contents
in wetted soil were decreased by 9.02% ~ 11.45% , 4.04% ~ 7.25% and 7.09% ~ 11.54% ,
respectively. K* distributed intensively around moistube and accounted for 40.80% ~ 61.41% of
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distribution area of wetted soil. Average contents of the moisture, NO, -N and K” in wetted soil of

moistube irrigation and the horizontal distance from moistube conformed to the four-parameter Log —

logistic model. The research results can provide theoretical basis and practical reference for moistube

fertigation.

Key words: moistube fertigation; soil bulk density; pressure head; wetted soil; water — salinity

distribution ; four-parameter Log — logistic model
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Fig.2  Soil water distributions of moistube-irrigated wetted body under different bulk densities and pressure heads
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Fig.3 Soil NO, -N content distributions of moistube-irrigated wetted body under different bulk densities and pressure heads
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Fig.4 Soil K* content distributions of moistube-irrigated wetted body under different bulk densities and pressure heads
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Tab.1 Characteristics of soil water and salinity distribution in moistube-irrigated wetted body
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Tab.2 Fitting formula of soil water and salinity contents in moistube-irrigated wetted body using four-
parameter Log — logistic model
TR, KK/ Ty 5k HE NOS-N i THEKT
(grem ™) m want R? want R? wans R?
38.6750 - 1. 688 5 150.246 8 -0. 8378 359. 528 7 -40.920 4
1.0 )‘=1-6885+1 +10—0.1441(20.9856—/) 0.99 )‘:0'8378+1 +10—0.107l(20.4359—1) 0.99 )‘=40'9204+] +|0—ﬂ.109<4.809571> 0.9
38.7852 -2.6345 163.240 8 -0.429 4 476.300 6 -37.825 6 ,
1.00 L5 )\=2-6345+—1+10_0_2289(2z_8693_,) 0.97* /\:0~4294+l+l()-o.w24(21.7oos-z> 0.99 )‘:37‘8256+1+10-0.1124(3.3922-/) 98"
39.200 1 -4.303 3 B 178.5922 -0.1079 . 496.762 6 -29.228 4 .
2.0 A :4'3033+] +10 0204203343 -1) 0.98 A =0. 1079+1 110 -0-09%(20.794-1) 0.98 )‘:29‘228‘“'1 410 -0-080 143905 -1) 0.98
33.4848 -0.599 1 139.2959 -2.9443 429.656 9 -36.220 7
L0 )‘:0'5991+1 +10 -0 1119202557 -1) 0.98 )‘:2'9443+1 +10 -0 1186(20.1863 1) 0.98 )‘:36'2207+1 +10 -0-BB8@TST-D) 1.00
34,4837 -0.8% 6 144.0212 -2.6702 485.632 -37.189 8 ,
1.15 1.5 A =0.8966 +1+10_0_“32(2O_3634_,) 0.97* A=2-6702+1+10-o_|242<20.|357-/) 0.98 )‘:37'1898+1+10-0,|7s9(5.3755-/) 0.99"
35.36 -0.0209 B 144.0212-0.8993 . 466.9393 -37.421 7 B
2.0 )‘:1'0209+] +10 -0 1015(22.2268-1) 0.99 )‘:0‘8993+1 +10 012230133 1-1) 0.99 )‘:37‘4217+1 410 -0 170480714 -1) 0.98
31.4314-0.0312 124.507 1 -4.7575 458.934 4 -38.264 4
1.0 A=0.0312 +1 +10 ~0-0908(20.2841-1) 0.98 A =4.7575 +1 +10 -0 1965195783 -1) 0.99 A =38.2644 +1 410 02788048 1) 0.99
32.7356-0.8939 135.074 6 -2.044 3 524.058 1 -34.5335
1.30 L5 )‘:0'8939+1+10-o.1%1<2o.4347-/) 0.98 A:2'0443+1+10—0.l428(l9.7653—l) 0.97 )‘:34'5335+1+10-0,1<>92(c.327|-/) 0.97"
20 L1688 + 35.3572-1.6388 0.99* 1 20,086 + 153.9879 - 0. 086 0.08° A=33.4383+ 527.780 5 -33.438 3 0.96"

1110 0943216153 1)

1+10 -0.1336(19.7285 - 1)

1+10 -0.1842(7.4194 -1)

T FRTEP<0.05 KFEEFEE.



194 | 1 R A= 20174
Neps_A-D %i’aﬁﬁjﬁ,%ﬂ(%ﬂ%ﬁiﬂﬁﬂ%i@ﬁﬂfﬁm%iﬁ

1 +10"%00 S A 5K R NOT -N 5 e 2 M1 B 2 55 A A

(0si<f(x)) (4) KPR AT I /1N, B 25 S 2B A0 94 0 T 0

Krp I S5BOEE KT A——BE AR N K SR % 2 R Bk
D——F Gy R W2, MR TP BB s S5 i A5 K ST BE 8 10 4 KT 0B/ T D/ B

SE T R i 2 B A s A i T A AL G S AR A B 5 0 5 K B B

A—— S LW W TRV BB sk, Wi N S K S NOS -N A 5 (040

RO A B R A
B—— R AL TR R S0, A Y T R A il 2k
1 e KRR
C——— LY il 26 53 A X g /) A A
T2 EIAS M R KT 0.97, 5@ i
P <0.05 /)@ R K. PR, YR AR N KR
NO, -N I K" & 5 ¥ 5 2 i 48 7K F B 35 10 26 R
WS G IS HL Log — logistic #5181, /K k5 HIER
5 i RIS A 2T 5 5 o R TR K
S IR A K R R A
2.3.2  THEEKE NO, -N K™ & w#E 5K
B R

K5 S A 124 b 5 i A 9 A ] B2 K 3h &
mEI’Ji’JfE IS AR, K Sk R uzflﬂﬁiljwkfﬁé‘

20 R /N K T KT B (R AR L R ARt
R KAR /N, BB A 5 K R A W B AR AN TR
e

THE KR NOS-N 5§ KT FEENIAE
U 25 A JEC AL A5 B AS [ 7K 7 B i ok R 2 1 3
ito ZER BRI A E R, NO, -N i Y (E R
e 55 K R AT, T o 34 B B R 3 K
BTN . T KT i B E IS N S E K NO; -
N & 22 5 0 RO A BT A 1S hn (=2, 5 0T A K

FEE RS 15 em DASMSIIAN 235, I K 76 i 4
i 9L
3 it

K HE— MMHB‘Z?MWK%DHB [ 25 3t R 8 — Al

aaaaﬁﬁ

. EEf:’}i/i'nl -
(a) D1.00
1.0 m’
1.5 m3ZIi{E
2.0 m’

i
(b)

FEES/em
(d) D1.00

- =
==0)(0) m][J

15
FEES/cm
() D1.00

20

(h)

e

ISR L SHINTTRIN

f#p B /em

15
2 /em

D1.15

15

PR B /em
(e) D1.15

— 1.0 m#P &
———15 me ]

15 10 15
FEES/cm
D1.15 (i) D1.30

T S A5 A5 0L fby 2

Fig.5 Measurement values and simulation curves of average contents of soil water and salinity in wetted body profile
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