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Influence of urea on emitter clogging with muddy water fertigation
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Abstract: Three kinds of sediment concentrations (1.0 1.5 g+ L™ and2.0 g+ L") and three concentra—
tions of the fertilizers (1% 2% and 3%) were set up to determine the effect of urea on the clogging of the drip
in the process of fertigation and intermittent irrigation clogging test was conducted. The amount of discharge sedi—
ment and deposits sediment in the capillary was analyzed. The results showed that the application of urea to muddy
water drip irrigation had the effect of relieving drip clogging. The effect of fertilization on the clogging of the emitter
and the location of the main clogging was small. After apply urea to muddy water the number of completely
clogged emitters had declined while the number of partially clogged drippers had increased. The sediment content
in the drip flow increased with the increase of irrigation times then gradually slows down and tends to decrease.
Application of urea to muddy water improved the drip sediment transport capacity the greater the concentration of
fertilization the greater the capacity of the drip sediment transport the greater the discharge sediment rate. The
application of urea in the water had the effect of slowing the clogging of the drip and prolonging the effective irriga—
tion times of the dripper. When the sediment concentration was 2.0 g * ™' the number of effective irrigation with
the urea concentration of 1% 2% and 3% was 11% 89% and 100% higher than that of urea without adding u—
rea. After application of urea to muddy water changing the nature of the electrochemical properties and sediment
particle surface of muddy water muddy water stable aggregates sediment flocculation difficult to form the ability to
carry muddy sediment particles applied urea increased thus play a role in slowing the emitter clogging. The current

study can provide a way to alleviate the risk of drip clogging which using the Yellow River water and improve drip
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irrigation system efficiency.
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Fig. 1 Influence of sediment concentration and fertilizer concentration on coefficient of uniformity and relative flow rate
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Table 2 Position of emitter clogging
1% / /
Fertilizer Number of inlet clogging emitters/unit Number of flow clogging emitters/unit
concentration p,=1.0g L' p=1.5gL7" p=20g+L' p=1.0g-L" p=1.5g-L" p=2.0g-L"
0 1 1 2 3 3 3
1 0 1 1 2 3 3
2 1 1 2 2 2 2
3 1 1 0 2 2 4
3
Table 3 Type of emitter clogging
/% / /
Fertilizer Number of completely clogging emitters/unit Number of partially clogging emitters/unit
concentration p,=1.0g L' p=1.5gL7" p=20g+L" p=1.0g-L" p=1.5g-L" p=2.0g-L"
0 4 4 5 1 0 0
1 2 4 4 0 1 1
2 3 3 4 0 2 0
3 3 3 4 1 1 2
20 240 o 3% 10
2 (13 ).
3
4: 9 4: 11

o 1% 2% o
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Table 4  Comparison of emitter clogging type and location
1% 1%
Tet Ratio of completely clogging emitters Ratio of partially < n/1 %
ester . . u
Inlet Channel Outlet clogging emitters
This test 4.44 12.22 0 4.44 21.10
8 WU Ze-guang '® 19.72 25.22 3.61 8.06 56.94
10" 1] Kang-yong ° 38.18 18.18 0 9.09 65.45
4
21.10%
(56.94%) 10
(65.45%) 10
( 6. 6
o 10 . 18
3%
2.3
5) . ( 31
6) . 2) o o

5

Table 5 Sediment transport capacity of different fertilization

concentration and sediment concentration

6

Table 6 Average emitter discharge rate

1% /%
o 1% Fertilizer Emitter discharge rate
Fertilizer Sediment transport capa(:ity concentration p, = 1.0 g L -1 p, = 1.5 g L-l I =2.0 g L-‘
concentration 5 =1 0 gL' p =1.5g+ L7 p =2.0g*L"' 0 1 1 1
0 37.31 38.22 36.88 1 1.180 1.004 1.034
1 44.03 38.38 38.14 2 1.182 1.149 1.223
2 44.12 43.92 45.10 3 1.315 1.211 1.313
3 49.08 46.30 48.42
5
1.0
g+ L™ 3% . 2

31.5%
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