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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 'and 2.0 gL~ ') and three concentrations 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 sediment and deposits sed-
iment 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 clog-
ging 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 clog-
ging of the drip and prolonging the effective irrigation times of the dripper. When the sediment concentration was 2.0
g*L™!, 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 urea. After application of urea to muddy water, changing the nature of the electro-
chemical 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
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water and improve drip irrigation system efficiency.

Keywords: urea; muddy water; clogging of dripper; fertigation; dripper flow
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concentration and sediment concentration

AR /% i '
Fertilizer Sediment transport capacity
concentration 5~ 1 0g["! g =1.5gL"" p=2.0gL"
0 37.31 38.22 36.88
1 44.03 38.38 38.14
2 44.12 43.92 45.10
3 49.08 46.30 48.42

M5 FTLLAE t, 5 ARMIEAE L, iR R )5,
T4k A VD vk Be T ¥ g, DM B 1.0
g L™V IRBEWREE Ry 3% B, i Sk e Wb ik g oK,
AR N PR R AL B = T 31.5% . Tk R Vb4 ik
FE I BERE RV B (3 R K. th TR VD% Ak
ANTR) AN )k B Sk ) R U B R AN TR, 5 IR

PRI AL B S BRHE AR RO ], ol T Sk 38 28, R
TSk LB AN R, Dy 7T H, AR AN [ Ak 2
SR SRR Vb T RCE R JE v HE L R, PR
Rt A A B4 HE )8 70 5 Y LU AL, 5 30 Sk
YIRS HEH 3 (R 6) 0 3R 6, T T H A it JE 11
TS Vb HE Y F 0, ELREA Tt RE e B2 58, Sk ¢
VD AR WAL HE Ry 39% I, 3 Sk P 0 1 H 6
BROR o E— 20 Ul B it AC A2 21 1 9 2% i Sk 3% JE 19 8%
Ho BRKPHEMIRER G, 8% T8 K8 e v
TURLR T A FL AL A PR o, HPR 3R 0 1 Bl 1/ T
YETDIORLE T 45 K40 P 8038 A P, BT AR, 7 Y 72
VRIURE 1 5 14, g v UKL BE #5414 it 7K i B 0 HE
H B TR v % R ) FURE XU Y0 HE S 5 A it
B, H Kt i A e B2 A 8 R 22 K
6 AR E
Table 6  Average emitter discharge rate
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Fig.2  Effect of fertilizer concentration on outflow sediment content
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Table 7 Correlation between outflow sediment

and relative average flow

TENEHIE /% HHKZEL Correlation
Fertilizer
concentration p0s=1.0 g L™ ps=1.5 g L™ 0;=2.0 g L™
0 -0.680" " -0.691" " -0.734""
-0.648" " -0.814"" -0.974" "
2 -0.571" " -0.836"" -0.914" "
3 -0.658" " -0.919" " -0.665""

% x FRFRTE 0.01 AKF B FAHC,

Note: * * represents a significiant correlation at the 0.01 level.
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