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Fig-1 Schematic diagram of experimental apparatus
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Table 1  Grain composition of experimental soil

$74%2 Diameter (mm ) £ i Content ( % )

<1.0 99.60

<0.5 99.20
<0.25 98.87

<0.1 98. 60
<0.05 89.15
<0.025 56.58
<0.01 28.02
<20.005 11.34
<0.002 2.82
<0.001 0.90
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Fig- 2 Influence of fertilizer solution concentration

to the cumulative infiltration
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Table 2 Fertilizer solution infiltration equations under film hole

VB (mg/L) METTE v 2L R
Concentration Simulated equation Decision coefficient
0 7.,=2.9920 077 0.9973
300 7.=3.0825 (7" 0.9974
600 7,=3.1825 (750 0.9979
1000 7,=3.4196 078 0.9977

B Z KO 0. 01 354 12 M i &
B HLIfE A B ro F0. 6614, Yoz REL R® K
TSRS R SRR IS (2) REBCHT o FiiR A [F]
HE AR BEHRFL B [ 2 RN B S NS E] 2 [H]
IR,

2200 A AN TRV R B4 B L 1R SN B 23S
HEHGHR 2 AT & A E R B &

w ke = tet ko (3)

a, = pc (4)

K koy o 3BT KNS B R oo 08
WE R

XHE 2 AR T A A

k. = 0.0426 ¢ + 2. 9682 R*=10.9733 (5)

a, = 0.0011¢ +0.7573 R*=0.9949 (6)

e o BUEALH 100 mg/L,
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Table 3 Comparison of simulated and measured values by the model

fis &) Time (min)

A5 Cumulative volume

5 20 30 40 50 60 70 90
i+ % {H Calculated value(mL) 11.02 31.79 43.33 53.97 64.00 73.57 82.76 100. 28
SME Measured value (mL) 11.30 30.75 40. 85 51.64 62.70 73.85 83.00 104. 30
AHXHf 2 Relative difference ( ¥0) —2.48 3.38 6.07 4.34 2.07 —0.38 —0.29 —3.85
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Fig-3  Vertical wetting front transport curve
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Table 4 Vertical wetting front transport curve

equations of film hole center

LV FE (mg/ L) AT heE M R
Concentration Simulated equation Decision coefficient
0 R,=1.1732 /= 0.9970
300 R,—1.2595 ;011 0.9968
600 R,=1.4105 ;0-¥% 0.9983
1000 R,—1.5927 ,0-%* 0.9977

BUB MK 0.01, Xb&F 9 MR S £
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Table 5 Comparison of simulated and measured values by the model

BRI B} [ Time (min)
Transport distance 2 5 10 20 35 50 60 90
HEH Caloulated value (cm) 1.86 2.68 3.54 4.66 5.83 6.72 7.23 8.49
SZM{E Measured value (cm) 1.80 2.70 3.60 4.70 5.80 6.70 7.20 8.10
AHXTRZE Relative difference (0) 3.33 —0.74 —1.67 —0.85 0.52 0.30 0.42 4.81
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Fig-4 Vertical wetting front transport curve of interference center
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Fig- 6 Distribution of soil water content

at the vertical of film hole center
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Fig- 7 Distribution of soil water content

at the vertical of interference center
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Influence of fertilizer solution concentration on water transport
characteristics under film hole single —line interference infiltration

1 . .2 . .1

DONG Yuyun s FEI Liang7jun”> REN Jian-min
(1. College of Civil Engineering, Lanzhou Jiaotong University, Larzhou, Gansu 730070, China;
2. Institute of Water Resources, Xi' an University of Technology, Xi "ans Shaanxi 710048, China)

Abstract . Based on lab experiment under film hole single-line interference infiltration with different fertilizer solu-
tion concentration, cumulative infiltration volume, wetting front transport distance and the distribution of soil water con-
tent with different fertilizer solution concentration were studied- The laws of cumulative infiltration volume and transport
distance of wetting front increased with the increase of solution concentration were presented , mathematical models for cu-
mulative infiltration volume under film hole infiltration and wetting front transport distance were developed: the models
were verified by measured data, wetting front transport distance in the same time and the soil water content at the same
depth increased with the increase of solution concentration -

Keywords ; film hole irrigation; singleline interference infiltration fertilizer solution concentration; water transport

characteristics



