201741 A Z?ﬂ[im‘ *ﬂﬁi’iﬂi 5548 & 55 L

doi:10.6041/j. issn. 1000-1298.2017. 01. 030

Tt AIE 178 72 O 32 iR Sk ¥ 2B XU B 55155 A 1L B 32

Ao Fxe RFST OEEE 2 o
(L W AAMRIE A K R EFBFSE BT . BT b e 7121005 2. T0AL A BRHEE k2% KA S5 R0 TR . DR 712100
3. R AR K (R EFBFSE BT . BT b5 712100)

FEE . DL 2 Bl 2 B I T Sk Oy BIE T X 4, SR T ECA 40 O Bk A L B/ AR S 40 A £ R (SEM - EDS)
X B AT G B (XRD) XA [5) 7K 85 1 JIE A3 0 s 3 = O A 3 I ) 3 T OB 30 B HC A °% 20 43 R AT 22 B8 43 T L F
FENE R P TR T8 5 4 Xoh U Sk 2 SR A R S RN o 25 SRR R 1 R e B ZE SIS R RN 5 R KU 1Y) B BT R
(P <0.01) , Vi i 25 14 % 5 5 1% 52 Wi 35 XU 2% IR 45 0 RS B 45 M 208 B 5 224 it I o 3 43 /s T4 T 0. 5% B, it IS Jm
T Sk 3 ZE RO BN B IR AL 5C RN R, it I8 T 8 43 3K 7E 0. 5% ~ 2. 0% Z ) B, 45 N0 Ak v 0 3 A4 el K
FVMRIR N BEIE IR R CHIE AL, 2 it IE BT A 4> BOAE 2.0% ~ 3.0% Z [a) B, BR R T R Sk U o R R
10.26% , % = T g AC (7. 85% ) FHIE (4.07% ) FIE G (2.74% ) ;M IR R HEF R LG E R LY R
TE LI Sy 43 535 IR ZE T L1 W0 5 7K rh 8 IORE DT s P 2R AR T ¢ 28 Ui MR 1932 Bk BE T 36 A A 4 BB O, W IE 2
Shy S B VR T 2 ) 2% B 1A SR T A o S Ak B I A TR I R R T O B s 4R R A L BE TUUE 3 BUR
RE T A BE )R 3k K T A 2 b R B A G I i Sk 1 TR XU S AT o i I R R A E U R B R Sk
NG KR AR [F) IE AR5 R TR Sk 3 26 R 229 T 108 FRPIL B [R] , Jon st 3 2 1) IRz o AR [, 06T 1 S ) g AT e 24 7
TR TS [F] (9 bt 3 28 8 R W

KR WWEGIC; Wk BEIE; B LI

FESES: S275.6 X ERFRIRED : A X EHES: 1000-1298(2017)01-0228-09
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Fertigation through Drip Irrigation Systems
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Abstract; The inducing mechanism of emitters clogging with fertigation was explored. A laboratory
experiment was conducted to investigate the influence of three factors ( fertilizer types, fertilizer
concentration and flow path structure) on anti-clogging performance of drip emitters. The intermittent drip
irrigation experiment was studied by using two flow path types of non-pressure compensating emitters
(arc-shaped saw-tooth and cup-shaped saw-tooth ), four levels of fertilization concentration (0.5% ,
1.0% , 2.0% and 3.0% ) and four types of fertilizer (urea, calcium superphosphate, potassium sulfate
and water soluble compound fertilizer) and the system was allowed to run for 20 h. The mathematical
analysis methods in combination with field scanning electron microscope ( FESM ), energy dispersive
spectrometer ( EDS) and X-ray diffraction ( XRD ) technology were then used to quantitatively and
qualitatively analyze the variations of the emitter’s average relative flow rate, surface topographical
characteristics and components of the clogging materials internal emitters. Results showed that fertilizer
characteristic was an important factor in deciding the emitter clogging type and degree (P <0.01), and

the influence of the two flow path structures on the accelerating effect of emitter clogging performance

Wk H . 2016 —09 —04 (&[] H . 2016 — 11 — 04

BEEWA: BRHEAUATRIH (2016 YFC0400202 ) Fil [ 5 H $A B Fe 45 H (51679205)

EE B X (1986—) , L, LA, B2 N GEB IS 51 K ARBISE , E-mail; wzx130807@ 163. com

BIEEE: 402 (1971—) 5B FF5E 5L, 4242 F 0, 32 %2 I 8K 4 68 8 = s0ORI 595 7K B R BF 5%, E-mail : nwq@ nwafu. edu. cn



513

XS 25 - G A 3R P s Sk 3 2 RS 55 75 e AL F

229

needed to consider the path structural size and style. The accelerating effect of fertilizer application on
When the

concentration was increased to 0. 5% ~2.0% , there were obvious changes in the quantities of outflow

emitter was not obvious when the concentration of fertilizer solution was less than 0.5%.

discharge occurred in phosphate-fertigation, which made it clog easily, followed with urea-fertigation, the
applicability of potassium-fertigation and compound-fertigation was better than that of the former. When
the concentration was risen to 2. 0% ~3.0% or higher, the clogging degree was so serious with urea-
fertigation, the flow rate was decreased by 10.26% , which was significantly higher than those of
phosphate-fertigation (7.85% ), potassium-fertigation (4.07% ) and compound-fertigation (2.74% ).
Fertilization can promote the clogging of the emitters. These fertilizer types had different water quality,
hence resulting into different emitter clogging risk and inducing mechanism. Emitters clogging with urea
fertigation were caused by the role of aggregation and adhesion with both crystallization of the molecular
urea state and suspended particles in the water. The adsorption function that particulate impurities to
phosphorus promoted flocculation while precipitation among solid particles was as a result of inducing
mechanism of emitter clogging with phosphate fertigation. The main inducing mechanism for emitter
clogging with potassium-fertigation was chemical precipitation because of the ion-exchange action, while

emitter clogging with compound-fertigation had the lowest risk. Therefore, fertigation with different

fertilizer types should adopt different emitter clogging controlling management strategy.

Key words: fertigation; emitter; clogging; risk; mechanism
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Tab.1 Quality characteristics of irrigation water during experiment

coD/ TDS/ TSS/ EC/ Fe/ Mn/ WL/ J=xidi- ¥4 il
28 pH {H
(mg-L_l) (mg'L_l) (mg-L_l) (MS'(:m_l) (mg'L_l) (mg'L_l) (mg-L_l) (mg'L_l) (CFU-mL™")
A 1.2~2.3 7.86 ~8.01 106 ~ 152 0.95~1.30 217.1~372.5 <0.05 <0.05 10 ~21 70 ~81 <1
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Tab.5 Composition mass percentage of sediment after irrigation %
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Fig.4 Surface XRD patterns of sediment in emitter-channel
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Fig.5 Electric conductivity and pH value of irrigation water with different fertilizers and fertilization concentrations
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