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Abstract: In order to understand the main factors influencing the flow of moistube and determine the
relationship between flow and pressure, in the case of different soil initial mass moisture contents
(13.83% , 15.49% , 16.27% and 17.72% ) and soil bulk densities (1. 18 g/cm’, 1.21 g/cm’, 1.24 g/cm’
and 1.26 g/cm’) , the completely random experiment design in field of arable land was used to test the
influence of different pressures (Om, 0.1 m, 0.3m, 0.7 m, 1.1 m and 2. 1 m) on moistube flow. The
results showed that the moistube had a weak and short duration of self-regulation function of flow with the
change of soil moisture content, which was about 44 h. The moistube flow was increased quickly and then
decreased to steady state, the soil moisture content was increased and then tended to stable state at the
beginning of irrigation, it would be in steady state when after 48 h of irrigation. Moistube flow was
significantly influenced by pressure, soil bulk density and soil initial mass moisture content. Moistube
flow was mainly controlled by pressure, there was a significantly liner relationship between pressure and
flow within a certain range (the water head was varied from 0 m to 2. 1 m) , the determination coefficient
R? >0.85, when soil initial mass moisture content and bulk density was increased, moistube flow kept a
downtrend, meanwhile the moistube flow change on the sensitivity of the working pressure was gradually

decreased. Moistube flow coefficient £ and flow b with zero pressure were not simply determined by the
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moistube’ s characteristics in the model of liner relationship between pressure and flow. The soil initial

mass moisture content and bulk density with moistube flow coefficient £ showed a significant negative

correlation respectively (P <0.05) , bulk density with flow b with zero pressure had a significant negative

correlation (P <0.05), Moistube flow coefficient & and flow b with zero pressure can be determined by

soil initial mass moisture content and bulk density, thus the moistube flow can be predicted. According to

correlation analysis and variance analysis, pressure was the most important factor affecting the moistube

flow, then the soil bulk density and soil initial mass moisture content was the least.

Key words: moistube; flow; soil; pressure; initial mass moisture content; bulk density
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Tab.1 Particle size analysis of soil samples
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Fig. 1  Schematics of moistube and experiment plots
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Tab.3 Moistube flow and flow coefficient of different treatments

eI IR B W R k/(em® m™2-h™") 1 A/ (em® sm b )

FKE w/ % P P2 Py3 P P P2 Py3 P
13.83 36.71 37.54™ 32.68 29.74 ™ 14. 44~ 12.27" 12.64~ 10.28 "
15. 49 35.82" 33.28 " 31.617 27.25™ 13.24~ 12.31" 12.21° 10. 66 ™
16.27 33.67 7 29.76 " 30.73 " 24.39 ™ 12.87" 12.49™ 12.44 " 10. 07 **
17.72 31.92* 29.83 ™ 30.29 ™ 23.99 " 13.61" 11.56 " 11.80 " 9.34™

e e )RS [ AR BEAE o] IR AL R P <0.05 Fl P <0. 01 JK-F B EMIK, Flle pyy o o Tl pyy 2091328 L HEA E O 1018 (121,

1.24 1.26 g/cm’

2.4 TEAEXNRENEM

T B R R Ty 2% 4 b R B, A T e A
A B (P <0.05) , Fifi 4 39 25 H A9 8
R A8 Ui B s (3R 3) o Pearson AH OG0 T
R, IR XS b F b 2 Y Pearson AH 3¢ R £k
S5 - 0.776, - 0.893, ¥y ik i FE K (P <
0.05) , B+, i i R A & A 2 080)
HA, 1d B Bl 9 2 T B, B0 A8 A AR A X
VEIE I M BURBE B 8 T R e ) S i s & X R
K3, 8 1.0 m R I 8F, it ¢ B0 55 T
HRBCE, S TN 1,00 g/em’ B, i B R EK
E 3/ 100. 01 em™/ (m®+h) |, k @9/ S 800 45 7%
Y HG h0 AE . BE R IEAR RIS R, R )
RN b WA SN
2.5 TEVBRESKENRENZ I

B R O 22 A i & PR, b R AR R R K
X O A U A W S (P < 0.05) , B+ 54
U JBT A 5 7K SR, R A O e R RN
H 2% 3 AL, BE) bh T 5 K R B e, i R Ak
T W b BEA Y s, 3BT BE
- ) G O R K R A B I R A U R R A X T
PEE DI M BUREE 2 28 N a R TEE T SiE 4k
PES R E A0 1O m S mE % TRa &R
Bk, Y R IR B S KRR A A 4y S I
BRECE /N 110 em®/(m® +h) kB8N T B0
U A A RN W R R TR
FWE b 5 L HEPIG i 5 /KR w ) Pearson #f

KRB R -0.523 . -0.225 58 kb M5 w £
AR i R Rk 5 0 i R K
A (w) ERFMELR(P<0.05),

[CeERCRIN e a7 EANE S A IS S SRS Al
FEREANTR] o A2 T 22 TN 3R 0 R e JEE i AN T 28 19 1 O
B BCR AR BRI 23 B e g ) B TR K
R AR E R E R (R 4)

%4 ENGRUBRELKE FESHAE

MEBWREBRXBKEMH ZSH

Tab.4 Grey correlation and variance analysis of

pressure, soil initial mass moisture content, bulk
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Tab.5 Regression model and parameters
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