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Background of Study

Previous Study without 
APLTV

• At 0% slope:
Highest CU =  71%
Highest DU = 53.5 %

• Much lower DU and CU   
under sloping conditions

• Recommmended the use 
of pressure regulators



OBJECTIVE

To determine the effect of using 
Adjustable Pressure-Loss Lateral 
Takeoff Valves (APLTVs) on water 
distribution uniformity of a low-cost 
drip irrigation system under sloping 
conditions



METHODOLOGY
•100 sq. m IDE Easy drip kit (10 m x 10 m)
•Submain Slopes: 0%, 10%, 20%, 30%, 

(Sl = 0%)
•Average Operating Pressure Head: 0.5 m, 
1.0 m and 1.5 m
•Sampled from 11 emitters per lateral for a 
total of 110 samples
•Direct volumetric measurement for 
emitter discharge
•3 trials per setting
•Sampling protocols developed by Dr. 
Jack Keller



Experimental Set-up
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The APLTV
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Sampling and Data Collection



Sampling and Data Collection
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Evaluation of Water 
Distribution Uniformity

Christiansen’s Coefficient of Uniformity

where:
CU = coefficient of uniformity (%)
q =  emitter discharge
M = average of discharge values




























n

i
i

n

i
i

q

Mq
.CU

1

101100



Evaluation of Water 
Distribution Uniformity

Merriam and Keller’s Emission Uniformity

EU = (qLQ/qmean)100

where:
EU = emission uniformity (%)
qLQ = average of the lowest quarter of 

the  observed discharge values 
qmean= average of observed discharge 

values



RESULTS



Average Emitter Discharge

Slope 
(%)

without APLTV Adj with APLTV Adj

Average Pressure Head 
(m)

Average Pressure Head 
(m)

0.5 1 1.5 0.5 1 1.5
10 3.43 4.65 5.97 3.35 4.85 5.51
20 3.30 4.76 6.25 2.61 3.82 4.03
30 3.13 4.89 6.08 2.55 3.43 4.06

Q unit in lph



Maximum Emitter Discharge

Slope 
(%)

without APLTV Adj with APLTV Adj

Average Pressure Head 
(m)

Average Pressure Head 
(m)

0.5 1 1.5 0.5 1 1.5
10 6.05 6.47 7.40 4.47 6.62 6.85
20 6.04 7.47 9.07 3.61 5.01 6.05
30 6.14 8.05 9.09 3.54 5.25 6.11

Q unit in lph



Minimum Emitter Discharge

Slope 
(%)

without APLTV Adj with APLTV Adj

Average Pressure Head 
(m)

Average Pressure Head 
(m)

0.5 1 1.5 0.5 1 1.5
10 1.54 2.62 3.18 0.87 3.52 3.88
20 0.11 1.37 3.34 1.31 1.96 1.08
30 0.00 1.01 0.84 1.10 1.86 1.70

Q unit in lph



Coefficient of 
Uniformity (CU)













Distribution Uniformity 
(DU)













Summary of t-tests for CU @ alpha=5%

Slope Head P-value Remarks

10% 0.5 0.0429 significant improvement

1 0.0052 significant improvement

1.5 0.0036 significant improvement

20% 0.5 0.0022 significant improvement

1 0.0048 significant improvement

1.5 0.0629 no improvement

30% 0.5 0.0006 significant improvement

1 0.0025 significant improvement

1.5 0.0090 but no improvement



Summary of t-tests for DU @ alpha=5%

Slope Head P-value Remarks

10% 0.5 0.0459 significant improvement

1 0.0101 significant improvement

1.5 0.0337 significant improvement

20% 0.5 0.0025 significant improvement

1 0.0025 significant improvement

1.5 0.0100 but no improvement

30% 0.5 0.0013 significant improvement

1 0.0002 significant improvement

1.5 0.0697 no improvement



CONCLUSION
Water distribution uniformity of the 100     

sq m microtube type drip irrigation system   
generally increases significantly with the   
use of  APLTVs

 CU and DU generally increase with      
increasing head and increasing slopes

 CU and DU can not be further improved by 
APLTVs at  a head of 1.5 m for steep slopes

 Extremely low and high emitter discharge 
value are avoided with APLTVs

 In general, the inclusion of APLTVs as a   
built-in component of the low-cost drip   
irrigation system can potentially increase 
crop yield and productivity
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