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Experment on soil infiltration properties under
w ater-controlled partial w etting irrigation
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(1 TheKey L aboratory o A gricultural Soil and W ater Engineering inA rid A rea o M inistry d Education,
N orttwest A & F U niversity, Yangling, Shaanxi 712100, China;
2 Center for A gricultural W ater Research in China, ChinaA gricultureU niversity,B eijing 100083, China)

Abstract: Through laboratory experiment,w e analyzed the il w ater movement under different treat-
ments of w ater-controlled partial w etting irrigation, fitting analyzed the relationship betw een the inflitra-
tion distance of w etting front and infiltration time and infiltration rate under different treatments by using
pow er function, and established the relationship betw een the cumulative infiltration and cumulative time
w ith Kostiakov infiltration model M eanw hile,w e obtained the technique paraneters assanbly range of wa-
ter-controlled partial w etting irrigation T he results indicated that,w e can use Kostiakov infiltration model
to describe the relationship betw een the cumulative infiltration and cumulative time accurately; the tech-
nique parameters assanbly range of w ater-controlled partial w etting irrigation w as the suitable perforation
ratio is about 14%, the submergence height is 7- 9 an, and the irrigation low lmit is above 70%.

Key words w ater-controlled partial w etting irrigation; w etting front; infiltration rate; cumulative infil-
tration; technique parameters
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Table 1 Particle size distribution of tested il
/mm /% /mm /%
Particle size Ingredient Proportion Particle size Ingredient Proportion
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Fig 2 Effect of thew etting front under submergence depth, perforation ratio and initial w ater content condition

a Submergence height; b Perforation ratio; ¢ Initial w ater content
2 (D) , ,
, (3)

[10]

[11]



230 ( ) 35

H(t) = at’ (1) R? Q 98 : b
“H (1) Pt ;a b 1, JH(1)
: H (t)
( 2) L L L
2
Table 2 Fitted result of the inflitration distance of w etting front and infiltration time in different treatments
h/an a b R2 P/am a b R2 6/an a b R2
3 39588 Q259 1 5 14057 Q3902 Q9927 8 53 2187 Q3283 Q9919
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Fig 3 Effect of the infiltration rate under submergence depth, perforation ratio and initial w ater content condition

a Submergence height; b Perforation ratio; ¢ Initial water content
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Table 3 Fitted result of infiltration rate and infiltration time in different treatments
h/an a b R2 P/am a b R2 &/an a b R2
3 10088 -1 Q 964 6 5 0835 - 09331 Q9659 8 53 Q08239 - Q9753 09532
5 13001 - 10087 Q9706 9 Q936 - 10306 Q945 12 64 1 557 - 12068 09414
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Fig 4 Effect of the cunulative infiltration under initial w ater content, perforation ratio and submergence depth condition

a Submergence height; b Perforation ratio; ¢ Initial w ater content
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