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Effect of pressure heads and soil bulk density on water

infiltration under moistube irrigation

ZHANG Guo-xiang, SHEN Li-xia, GUO Yun-mei
( College of Water Conservancy and Engineering , Taiyuan University of Technology , Taiyuan, Shanxi 030024, China)

Abstract: In order to investigate the relationship between water’ s infiltration and different pressure heads and bulk

density under moistube irrigation, treatmenst of three pressure heads (2.0,1.5.1.0 m) and three bulk density (1.20,

1.30,1.40 g* em ™) were conducted by soil culture experiments. Three indicators, accumulative infiltration, wetting

front and soil water content were measured. The result revealed that the accumulative infiltration of water was positively

related with pressure heads, but negatively with soil bulk density. The discharge of moistube was linearly related with

pressure heads under air and burying. The wetting front was an approximate circle with a moistube centre. The horizontal

movement distance and the vertical upward movement distance were larger than the vertical downward movement, and

gravity had certain effect on water movement under moistube irrigation. However, the effect was weaker and weaker with

the increasing soil bulk density.

Keywords: moistube irrigation; pressure heads; soil bulk density; water infiltration

VR — T4 ) 15 7K HE BRE A, I E B 7
OI R BB REIRTERE , A B — 2 M TR 17Kk, A
LR R T O VEYIAR DI I bR ok o), il
Ji ] 8 T 8 DR AR TR AR 25, AT 38 30 8 188 I A o
T RE R A DL 75 B BTAR, S M Tl o, AN FE B 7,
BIBATH AT LU A R ARAR P 1 2 7 AR
SFIRTEE TR X T A5 A e 8 I T TR Tt A
ALY S ol R % SR YL (57 RN T S N 1y
B8R oK LB JIE R AR T

%5 B #A : 2016-04-20

il B B K T RE AR

P RERE KA B R R R ) R A
LT o o TR RE R AR SRR AT o ks
SCELRERE , AN EIH AR AR RE R, SO 77K XA
T R SR o 7E R R A B i R B Y
Wi o B e 17Kk B3, AS St i Ak s 7 $5-t B
IR, AR TR LA B, W, A B
FIRF T PRy A1) 8 K P 1 [ s A% B T T 7SR 1Y
BRI AR, FEENEEN ERSBHZ —,©

E&WH: ERHRFIFEES (31271645) 5 INPHE RV BHE K555 H (20140311007 - 4)
YEE B IR EE(1991—) , 55 0T b K O, B LR A P9 07 [l S 5 /K HE R o E-mail: 1101960669 @ qq. com,
BEEE  HIE(1968—), &, INTHR T, 2%, T8 NS /K B3I 5 500 FHFFE o E-mail: shenlixia919 @ sohu. com,



68 T2 X AR AT

o535 &

S T A B R S RE RN AL RE 9 RN, % A i
P ABERE FEKRE T A TUE RS RHIE LA S 31
PURBAE A B % K . BFREm, Sk
5+ HORE R IE H, W s B R B B
T PR A /NS i ] — i g 4, Ok Ar A
B BAS TR M0/ 0N, TR Sy B - 40 25 A 3
T, AR g e O | L BN | AR AR
IR A BRI AR

H A NS R RIVEE 7 =0 86K s
SIALEAT IS, BB T R HOK 12 B 1%k
{ERCURI A B AR R 0 A 0 1007~ 100, T o6 T 4k i
VR I, U v X6 7K 43 A8 B i R 2 43 AT
BB BRI ST b T 5C T A I 5 25 A
TR s R, DR S R E
X S B W T AE 5T M AN T840 0 BRI 0 =
W FEBRLRLS , PR5E ) 5 1 S F O HE K
ST ANBIEZI A5 AR AR S8, LIRS i v
AR R — 24 SR LB S
1 MRS
1.1 ik tig

A3 A R E 1L PG 4 K D T AR BB X 3R o
¥t AT RIEE AR E, T 2 mm LR
i o 1 MS2000 Y380t 43 A B2 G 7 , A [F) R4
2% 0.02 mm < d<2 mm,0.002 mm < d<0.02 mm,d<
0.002 mm 4391l i 36.634% .43.008% .20.358% , &
15 1 o ] = 398 5 40) 3 B o, T 3 S TR Sy il
+o PR E KB (FRES KR, TN 2.26%, 1
k2 H 30.39% , H ) H K & 21.3%
1.2 REEE

PN e B LT B SN TN N K. 17 8
B A SR T AR . 15 Bl A A R AT
TR EHE 2 2 m, BRI K E R
AL WAL, AR R 100 mm, P35 38 i — 4R
A IR TR A T 1, ) PO A A I X B
T E AT R R K & K B R e = K,
HOR T 5 O A 2 A Y s 22 B TR R Kk, B
PR PR A3 o — AR B B 5 R R0, B N
Ui 55 7K % R 55, D4R K S R OKALE RE
VERZHA PR, (o 4 R A BUZ S5 1 1
ARG KA, W2 RETE 0.06 mm AO4EHIEB R,
FLFR R A2 A 07 3K T A ST A2 AL
FLBREELZ 10 T A - em 2 A YGRS BT K
BN 16 Bt PEE, MUAEKEXN 1 m, HEEN
16 mm, BEJEE 1 mm, 347 ph G-I T H0E E IR A B A

FIPEHE . AR A LB AR B, RSE 2 100 em x
40 em x 40 em (1 x B x &), 78 FL 00 1 A0 7
BATF—AHEAR 18 mm EFL,

N 9 W3 A
15 5 Glass tube
Rubber stop
- X Water room
o (% )
Maglot{e PE#f 7k
ottle PE conduit pipe
LA
Soil box
T 8)) 3B

Movable—
bracket

R 777777707 | Moistube
Through valve
1 REEE

Fig.1 Schematic of experimental equipment
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under different pressure heads
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Fig.5 Change of accumulative infiltration with time

under different soil bulk density
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Table 1  Fitting result of wetting front movement distance with time
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Soil bulk ok /M S Homogeneity
density Max. Min. Average
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1.40 16.34 9.06 12.80 0.851
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