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1
F1 FARMREKBHNREREBS
PVFM Table 1 Specifications and blow points of different irrigation
A B emitters
AR T
(mm) (mm)  (mm) i (cm?) (kPa)
Py 1 250 18 10 141.3 29.3
250 18 10 141.3 29.3
Kostiakov Horton Philip 165 28 10 104.7 559
165 28 10 104.7 57.2
1.2
A B 2
1
(2 mm)
1.1 A B
2.8% 2.6% A B
PVFM ( )HL17 glem’  1.34 g/em’
[11]
F2 HiIXEIEMERYIEMR
Table 2 Basic physical properties of tested soils
(g/kg)
(%) (%)
A 30 100 870 2.8 47.7
B 46 168 786 2.6 36.9
1.3
1 50 cm 30 cm
3cm PVC PVFM A B
( 10 cm) 4
3cm / / -+
£ 4 Microsoft Excel Get
- ] g 0 Data SAS8.0
Ej 2
A Bk = 2
] i
F X 2.1
i % I i
% / - 2 2A
H Y/ t
i A
Ik \
% | 30cm B
% — A
e A v o 3 300 min 7.6ml B 5.2 ml
1 ERREREE
A B 46.2% PVFM

Fig. 1 Diagram of indoor experimental device
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Fig.2 Changes of cumulative infiltration (A) and infiltration rate (B) with time
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Fig. 3 Relationship between cumulative infiltration and wetting front
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Fig. 4 Relationship between infiltration rate and reciprocal of wetting front
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Table 3  Fitted parameters of cumulative infiltration, infiltration rate and wetting front
k a R/? B ky(cm/min) R’
A+ 0.188 1 1.3870 0.974 1 0.013 1 0.000 8 0.9453
A  +PVFM 0.219 8 1.042 8 0.988 4 0.088 9 0.090 4 0.957 1
B + 0.1332 1.575 1 0.9712 0.044 4 0.000 6 0.942 1
B +PVFM 0.136 7 1.509 1 0.976 0 0.060 4 0.044 3 0.984 7
k a B ks

2.3

[18]
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Fig. 6 Distribution of soil profile moisture after infiltration
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R4 IMSEBEMBESH
Table 4 Fitted parameters of three infiltration models
Kostiakov Horton Philip
y o R B S A R
A JZ+B - 0.046 5 0.639 1 0.997 6 0.004 3 0.1017 0.000 6 0.996 3
A E+PVFM 0.027 3 0.700 8 0.998 2 0.004 4 0.080 1 0.000 9 0.996 7
B Z+H 1 0.0143 0.7217 0.998 9 0.024 6 0.0330 0.001 0 0.999 6
B JZ+PVFM 0.0130 0.730 4 0.998 2 0.042 5 0.0303 0.000 9 0.999 8
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Fig. 7 Comparison of real time measured and Horton model simulated cumulative infiltration
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Infiltration Characteristics of Two Kinds of Negatively Pressurized
Infiltration Devices in Different Layers of Chernozem

DING Yahui', LONG Huaiyu', WANG Peng’, JIANG Yuzhou’, FANG Zhenjuan®

(1 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 2 Heilongjiang Bayi Agricultural University, Daqing, Heilongjiang 163319, China; 3 Collge of Life Science, Yangtze
University, Jingzhou, Hubei 434025, China)

Abstract: Based on the vertical one-dimensional infiltration under the condition of —5 kPa, the water permeability of pot
clay and PVFM in Chernozem zone A and zone B were analyzed. And the infiltration capacity, infiltration rate, humid peak and
soil moisture content were measured and used to test the applicability of Kostiakov model, Horton model, Philip model and
algebraic method of vertical one-dimensional unsaturated soil water movement in evaluating negative pressure infiltration, and
further compared the model parameters under different treatments. The results indicate: 1) PVFM can replace pot clay as negative
pressure infiltration device due to no significant difference in their measured accumulated infiltration; 2) Chernozem zone B has
worse infiltration characteristics, less cumulative infiltration capacity and faster infiltration rate decrease compared with zone A
in the same time; 3) In short time negative pressure irrigation, significant linear correlation exist between infiltration capacity and
humid peak, between infiltration rate and reciprocal humid peak, between humid peak squared and time; 4) When using negative
pressure irrigation, soil moisture contents within 15 cm up and down from infiltration device keep within 20%—33% with a
variation coefficient of about 10%; 5) Fitting calculation proves that Kostiakov model and Philip model describe better the
infiltration characteristics, while Horton model describes poorly in later period.

Key words: Different soil layers; Infiltration devices; Negatively pressurized infiltration Infiltration property; Infiltration

model
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