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Tab.1 Technical parameters of emitter
S T Ak T UL A 22 FEHE A W i kLS
71/kPa /(L-h™") /% it 1% /mm $&/mm Y&/ mm K:/mm
(5] ok ok K 2R 30 1.75 1.53 ¢ =0.9354p%°18 16 0. 80 1.00 144. 00

VE A E SO o T K G A
1.2 RIigit

A E A 2012 4 8 H 23 H JFih #2013 4
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T — R K R

Jiti BB 3% B F, (R AR ) (F, (255.0 kg/hm”) |
F,(382.5 kg/hm*) #l F, (510. 0 kg/hm*) 4 4> /K F,
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Tab.2 Quality of irrigation water
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2R pH fE
/(mg'L_l) /(mg'L_l) /(mg'L_]> /(MS'(:m_l) /(mg'L_l) /(mg'L_l) /(mg'Lfl) /(mg'L_l) /(cfu-mL™")
VigIE 0.48 7.54 1 090 0 1295 0. 094 <0.05 284 520 0
T : COD g b2 75 Uk s TDS g ¥ A 1 181 44 80 5 s TSS Jy BB TR VAL s EC i 3%
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Tab.3 Statistical data of discharge change of drip emitters

K Jiti e 2 i priE i 9€
sk 1 4B /(LehTY) IR/ % DNBUA /%

F, 1.72 1.51 0 0
f F, 1.64 6.23 3 4.76
Wi F, 1.67 4.55 1 1.59
F, 1.61 8.20 3 4.76
SR RF 1,66 5.12 7 2.78

F, 1.72 1.53 0 0
W, F, 1.65 5.69 1 1.59
F, 1.62 7.31 3 4.76
F, 1.58 9.47 4 6.35
SEH/RA 1,64 6. 00 8 3.17

F, 1.71 2.30 0 0

W, F, 1.68 4.16 0 0
’ F, 1.50 14. 16 8 12.70
F, 1.55 11.61 6 9.52
SEH/RA 161 8.06 14 5.56
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BEMKET AL R R A P {E Sy 0. 005, 15 B it

L 2 6 R 7K g S 2 O R ) R R s A S 2 K T
IR P AE S 0. 301, R 1K 2 8 3 P K-,
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Tab.4 Analysis of variance for total test data

T 22K PR OBME ¥ FE P

K 0.016 2 0.008 1.262  0.301

i A 0. 109 3 0.036  5.567  0.005

MK EE x HEAE R 0.036 6 0.006  0.910  0.504
2% 0. 156 24 0. 007
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Fig.2 Distribution of emitter clogging material

(a) WERTH (b)) WEHH (o) WEREH (d) FEKX

2.3 EXBRENEBEBENSN

fife ) R K A i WL B U IE N B0 3% ZE 1 ol 22 4K
Py ORI @R R 3 Bl s R 2 R . 22
G S A7 40 P B W i il S 220K W D Lk oK AR AT
T A R AR I A B9 LK A T TR KO 4 T
b A0 e A T AT E A I R N, R T E K A
AL AT T 2 T A AR SR P o UREAR ) Jo fh Ja
U B, LT S DB LS I B E S Uk (L HORE AR 5/
(2501 mm) , 5 3848 JO A7 HAUEBR

A [vi) Ak 320 55 T ) 8 8 K A E Ao 2 | HE
FYARTR) , B R TR I [R] A 0 0 A 22 57, BOAS [R) Ak B
2 2 18] 3 2 W) o i) 2 BOR o)  — B, U2

% 9

MR A 25 . I PPkt 1 R 17 5 58 B
(1) 3 2 W) 1RE BEAT 5 S 47 il A B WL, O X
T A R B AT REIE AT, HEEM PR A
R AR TE A TR) WL A% 20R B9 SR S5 R 3
Ao MEI 3a [ FHH A @B REh LAY A
50 wm {9 BRCR FURL 218, /N B 2] H 451 B i
Fho B 3b O Hor— AN BRRBURL ) 3% 12 35, nT LA
A ORI THRLES , A5 B 2 LR E, E B
Py HE R B o KR L 3 TR 2 20 000 A i ] i
FEE BN AR (9 2 L AR B R (B 3e R OTHEN)
FRANA — R AE — & AL A BRIk, BAR 4
7200 nm (P 3c H[E ) o

3 %9EY) FESEM 4%
Fig.3 FESEM micrographs of emitter clogging material
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Bt d AR R B BESFOLRAF M . K2 A
B FEME K pH AR 7. 45 3% 40 2 fie 2E Bk 7R 55 A
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Tab.5 Composition and content of white powder %
LR C 0 F P Mg Al Ca Si Fe
e 1 27.99 28.11 11.92 11.45 7.19 5.37 4.16 2.17 1. 64
ke 2 24.77 29.09 12.38 12.31 7.36 5.37 4.96 1.81 1.95
ke 3 18.03 34.08 10. 80 15. 67 7.43 5.27 4.04 1.58 3.10

T % 9 R
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Clogging of Labyrinth Emitters in Greenhouse Fertigation

Liu Yanfang' Wu Pute'® Zhu Delan' Zhang Yan'
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Institute of Water-saving Agriculture in Arid Areas of China, Northwest A&F University, Yangling, Shaanxt 712100, China)

Abstract; Emitter clogging caused by simultaneous irrigation and fertilization (fertigation) has negative
influence on the normal operation of drip irrigation systems. This study was carried out to determine the
effects of fertigation amount and irrigation amount on labyrinth emitter clogging. Additionally, sediments
in the labyrinth passage were analyzed by field emission scanning electron microscope ( FESEM) to
determine their composition. Results indicated that average discharge of the emitters decreased between
1.51% and 14.16% with the increase of the irrigation or fertigation amount after operating the drip
irrigation system for 21 weeks. Statistical analysis showed that fertigation amount significantly affected
emitter average discharge (P <0.01). Dissection of the clogged emitters revealed that the sediments
located in the front labyrinth passage comprised primarily of sealing tape, insoluble fertilizer particles,
and white powdery chemical precipitation. The chemical precipitation was found to be constituted of
carbon, oxygen, phosphorus, calcium, magnesium, and other minerals. Consequently, emitter clogging
was mainly caused by the combined effect of physical and chemical clogging.

Key words: Greenhouse drip irrigation Fertigation Chemical clogging Sediment composition



