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Abstract

In order to study hydraulic characteristics and their differences of SDI emitter in various textural
soils and to analyze effect of soil factors on emitter discharge, the experimental scheme was arranged in
the clay, loam and sand soil based on uniform design with mixed levels of three factors that were
respectively work pressure of emitter, soil bulk density and soil initial water content. The results show
that the rules of emitter discharges in three textural soils are the same. The discharge of SDI emitter is
slightly big at the beginning of irrigation, but it is reduced and tends to be constant after 1 ~2 min
when work pressure remains invariable. At the same work pressure, the discharge of SDI emitter is
smaller about 5~20 percent than that of DI emitter. The work pressure is higher, and the discharge
of SDI emitter is bigger, and the discharge of both SDI and DI are closer. Soil factors slightly restrict
emitter discharge. The lighter textured soil it is, the bigger emitter discharge will be. But discharge
reduction of emitter in three textural soils with increase of soil bulk density or soil initial water content
is bigger in sandy soil, smaller in loam soil and smallest in clay soil.
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Tab.1 Particle-size analysis of soil samples
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Tab.2 Measured values of experimental factors and SDI emitter discharges in three type textural soils
R L=y gL Bib 4
JF5  h/kPa y/grem ™ 00/% qgy/L-h™! h/KPa y/grem™ 00/%  qgy/LehT' h/kPa y/grem™3 00/%  qgy/Leh!
1 61.30 1.35 17.89 2.384 61.60 1.35 17.99 2.435 61.30 1.35 18.15 2.478
2 106.64 1.25 15.66 3.413 102.63 1.25 16.02 3.368 105.37 1.25 15.79 3.408
3 156.28 1.35 14.52 4.272 155.85 1.35 13.76 4.193 153.13 1.35 14.34 4.065
4 201.39 1.25 11.90 4.913 201.35 1.25 11.73 4.961 199.24 1.25 12.54 4.947
5 249.43 1.40 18.13 5.330 252.23 1.40 17.68 5.331 253.98 1.40 17.92 5.323
6 299.63 1.30 16.60 5.926 305.05 1.30 16.15 6.064 302.12 1.30 15.97 6.088
7 352.44 1.40 13.74 6.562 352.51 1.40 13.70 6.7006 353.92 1.40 13.82 6.680
8 369.79 1.30 12.23 6.738 368.80 1.30 12.03 6.892 378.04 1.30 12.35 7.241
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Tab.3 Regression coefficients and F value of
discharge equations in three type textural soils
T GRARBH
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Tab.4 Statistical test ; values of regression coefficients

T k a ¢ x

R -5.9738 —0.4485 —1.2624  38.2011
WL —10.1856  —1.4069 —2.4449  66.1756
Bib 4 -4.6420 -1.2373 —1.3701  35.7350
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Fig.1 Relations between SDI emitter discharges in various textural soils and work pressure for certain soil bulk density
and initial soil water content and relation between DI emitter discharge and work pressure
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Fig.2 Relations between SDI emitter discharges in various textural soils and soil bulk density for certain work
pressure and initial soil water content
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Fig.3 Relations between SDI emitter discharges in various textural soils and initial soil water content

for certain work pressure and soil bulk density
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(b) y=1.40 g/em®, h =100 kPa
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