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Experimental research on drip irrigation uniformity at low-pressure
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Abstract; [Objective] The study was done in order to improve low-pressure drip irrigation uniformity.
[Method) The experiment was conducted to study the influence of lateral inlet operating pressure, lateral
length, terrain slope and lateral diameter on irrigation uniformity at low pressure. The experimental data
was analyzed with SPSS. [Result] The result shows that,irrigation uniformity increases as lateral diameter
increases,decreases as lateral length increases, decreases as terrain slope increases on uphill slope and in-
creases firstly and decreases later as terrain slope increases on downhill slope. There is no significant statis-
tical difference between lateral inlet operating pressure and irrigation uniformity. Lateral length,lateral di-
ameter and terrain slope have a significant influence on irrigation uniformity. The influence of lateral length
is more significant than that of lateral diameter, and the influence of lateral diameter is more significant
than that of terrain slope. [Conclusion] Irrigation uniformity can be improved by increasing lateral diame-
ter,decreasing designed flow rate of emitter and dividing the land into several zones according to terrain el-
evation.
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Table 1 Experimental factors and levels of drip irrigation uniformity

% Factor

K- EX=3 = 4 /kPa oF AL T s /Y -
Jr TEEAD A/ kP TR K /m BEMBRE /% T /mm
~eve Lateral operating Field slope along .
Lateral length Lateral diameter
pressure the lateral
1 20 40 —5 16
2 40 60 —2 20
3 60 80 0 25
4 80 100 2 32
5 100 — 5 —
T MU 3 U B 36 A8 4l 1 38 B O TE AL 5 JUOE I e G 30 W, =8 45l 8 0k B2 O £ s ST 3l B A Rl R 0,
Note: Field slopes are uniform. Positive values are for downhill laterals,and negative values are for uphill laterals.
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Fig.1 Sketch map of experiment equipment

1. Inlet valve;2. Overflow hole;3. Water tank;4. Pump;5. Flow regulator; 6. Flow dividing valve;

7. Pressure regulator;8, Pressure meter; 9. Filtration equipment; 10, “T”shaped bracket; 11, Lateral
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Table 2 Statistics of irrigation uniformity at low pressure

95 6 B 15 X 1]

EES 7K Cu¥yfli/ % FRUE % 95% confidence interval
Factor Level Average Cu Standard deviation TR R
Lower bound Upper bound

£ O J)/kPa 20 84. 237 12.063 82. 657 85.817

Lateral operating 10 85.119 11. 245 83.539 86. 699
pressure

10 91. 602 2.560 89. 367 93.836

T K /m 60 90. 343 3.987 88.108 92.577

Lateral length 80 82. 949 10. 101 80. 715 85. 184

100 73.819 14. 874 71.584 76.053

-5 80. 543 15. 683 78. 044 83.041

A E s —2 84.566 12.088 82. 068 87. 065

Field slope along 0 85.513 9.971 83.014 88.011

the lateral 2 86. 069 9.764 83.57 88.567

5 86. 701 9.099 84.202 89.199

16 75.393 15.692 73.159 77.628

F R /mm 20 85. 464 6.798 83. 229 87.698

Lateral diameter 25 87.343 10. 477 85. 109 89.578

32 90.512 1.284 88.278 92.747

R PR N B O E S H=20 kPa 1 40 kPa FYMRE A T #EK Y 50 BE M G HE .

Note: The statistical values of irrigation uniformity at H=20,40 kPa.

WK ES BEMBEBENRR IR E S, AR L K3 5 Bl 6 A5 Bl 1503 2 1) 8



210 P BB K 3R AR

537 &

U/ S FENUIE S A o 9 7K 49 20 I 6 4 ol T o
ORI IR NS (7o 5 TN S B A R B = B
TE A 22 19 58 EAE I 30 35 26 P o R i 0 6 4 e
REL458 2 X633 Sk A T 0 000 592 ol 2 — BORY . Bl B
F8 184 T A Sk 19 52 B AR K Sk Al 8 i K Sk (B
A o AT 6 ol 7 % 20 JB2 i 39 38 6y 38 DR T Dk /s 5 4L
SEAE TR AT i B 3 X 6 A7 B L4 Ok B AT b
AR A — R R 3 P PN 9 Sk 52 B A 7K Sk i 25
BT K S 0 15 58 i 25 i J3E 9 4 DR T 328 25 i /) R K
5 JRE A 3 2 A 38 0 T A AR Y R —
SE fELJ 2 35 B 31 Sk T A e 0 i 22 B4 52 Wi s
i B A R BELA 2K 1) 52 o i Ry S DR A Sk
S BR AR 7K Sk i 2 K Sk 0 1 B 2 3 ) 38 R
1713328 A0 18 O o 4 7K 149 50 R 2 I 49 52 8 A T D/ ) )

A TR AR T 26 1 A A 58— 330 %E  nl f 98 7K 2
S FEAE IR B R K AH o T A6 5 1) 38 B A Ll
THE 7K 492 JBE 3 B U {9 4 2 O R H B
2.2 BEREMNEXKHEENZMEE

3 AT B BE IR N WK X A S Y
Tr 25y HraE R . 3R 3 W LA L fE 9500 1 E 15
A AR ANAZ I B A BE 1R R K 8 A
PR 33X R O i b A B A Sk L T
Sk 9 52 PR i R B A B 2 R T IR AP AR L AR
FE A 2% A AR T B 7 S S B U Y B AR 2 A5 B A
HR R 7 S A 2% /1N 3o AR i 2 IR T T 7 6 X 9 T8
3t R B — 0 AN R W e 3R BN T ) Y
AR X JHE K 14 20 2 £ B2 W AN I

®3 EEHOENMEKEIEZL MO T ESDHN

Table 3 Analysis of variance between inlet pressure and irrigation uniformity
A A —
it 2 K 5. i 2 37 J5 Fl - ¥or % F{H P{H Eta - {H
; . Degrees of N .
Source Sum of squares Mean square F value Prob. Eta squared
freedom
B =
BRI DETT 44. 964 4 11. 241 0.227 0.923 0.002
Lateral operating pressure
PR2% Error 19 102.524 385 49.617

¥ :a=0.05, F#I,
Note:a=0. 05. The same as it for the following tables.
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Table 4 Analysis of variance between each factor and irrigation uniformity

i 2 F- 75 A F

P % - ¥y % F{E P1{A Eta ¥ 778
Sum of Degrees of
Factor Mean square F value Prob. Eta squared
squares freedom
Py TS
ﬂé. A 762.766 4 190. 691 3.728 0. 006 0.092
Field slope along the lateral
A BT L e
BRI 8 037.58 3 2 679.2 52.376 0. 000 0.515
Lateral length
o= 7
EEER 5118.68 3 1 706. 23 33. 355 0. 000 0. 403
Lateral diameter
E -
{EﬁDEJJ4 31.135 1 31.135 0. 609 0.437 0. 004
Lateral operating pressure
"2 Error 7 570. 64 148 51.153

H1ZE 5 ATRUAE . B HE R 100 kPa
P B Al A 3 T K X 50 B R AN S 3 1 T
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Table 5 Analysis of variance between slope and irrigation uniformity at 100 kPa pressure head
~ =y 5 Eta Vs
2 3 Vﬁ\%?b% EIFHE? ¥l 2% F i P i dq‘:]:r{ﬁ
Sum of Degrees of Mean Eta
Source F value Prob.

squares freedom square squared

F A% b T bl

BRAUNE 184. 359 4 46. 09 0.799 0.530 0.044

Field slope along the lateral

%% Error 3 980. 76 69 57.692
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Table 6 Multiple comparison of average irrigation uniformity

on different slopes at low pressure by S-N-K method

A& K ¥ Cu

Factor Level Average Cu
—5 80.543 a
e —2 84.566 b
}ie?d/iflz)ieﬁﬁio/n;lhe lateral 0 85.513 b
2 86.069 b
5 86.701 b

W AR FHRRESFADE,
Note: The same letter indicates that there is no obvious differ-

ence among every group.
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