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Table 1 Grain composition of experimental soil

H. 42 Diameter(mm) <1.0 <0.5 <0.25 <0.1

<0.05 <0.025 <0.01

<0.005 <0.002 <0.001

% # Content( %) 99.60 9.20 98.87 98.60

89.15 56.58 28.02 11.34 2.82 0.90
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Fig.2 Soil cumulative infiliration curve
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Fig.3 Infiltration rate curve of film hole
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Table 2  Correlation of film hole infiltration time and increased infiltration ratio

t(min) 0 20 40 60 80 100 120 150 180
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Table 3 Comparison of calculated and measured

values by the models
KME

I Measured BR A2 A3 MR
Eigenvalue © Model 1  Model 2 Model 3 Model 4
value

S {f(mD) 94.11 90.95 93.19 91.02 90.77
Mean value
BRRE(%)

Max. deviation 8.85 3.81 9.63 8.22
FHRE(%)

-116 -0.74 -0.47 =217
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Mathematical models for single-line interference infiltration of
fertilizer solution in film hole

DONG Yu-yun!, FEI Liang-jun’, MU Hong-wen®
(1. Colige of Civil Engineering, Lanzhou Jinotong University, Lanzhou 730070, China; 2. Institute of Water Resources,
Xi’ an University of Technology , Xi’ an 710048, China; 3. Gansu Design Institute of Electric Power , Lanzhou 730050, China)

Abstract: Based on lab. experiment, characteristics of single-line interference irrigation of fertilizer solution in film
hole were analyzed. Four mathematical models were presented based on different measured data, such as Kostiakov mod-
el, piecewise function model, reduction volume model and increasing infiltration ratio model for film hole fertilizer solu-
tion single-line interference irrigation. Keostiakov model is based on the infiltration parameters of film hole single-line in-
terference infiltration which are known; Piecewise function model is based on the infiliration parameters of two stages of
film hole single-line infiltration-film hole free infiltration and interference infiltration which are known; Reduction volume
model is based on the rate of reduced infiltration that film hole single-line infiltration compared with film hole free infiltra-
tion and the parameters of free infiltration which are known; Increasing infiltration ratio model is based on the rate of in-
creased infiltration that film hole fertilizer solution single-line interference infiltration as compared with film hole single-
line interference infiltration and the parameters of fresh water infiltration which are known. The four infiltration models
are effective models for film hole fertilizer solution single-line interference irrigation through the measured data. The eal-
culation precision of piecewise function model is the most accurate. The calculation precision of three others’ is relatively
less accurate. The models may be selected in the light of measured data.

Keywords: film hole irrigation; fertilizer solution; single-line infiltration; infiltration characteristic; mathematical model



