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About the study
• Clogging of drip emitters due to formation of
CaCO3 scales results in reduced and uneven
discharge of water to plants
• Carbonate hardness in irrigation water is the
prime source of scale formation
• Increase in temperature and pH is known to
reduce the solubility of Carbonates
• Few researchers studied the relation between
emitter geometry and physical and chemical
clogging intensity in Labs. Ex: Li et al (2006)
Liu Yanfang et al (2015 & 2018)

Methodology
• SuGWM project facilitated drip irrigation usage
by farmers in four Gram Panchayats (GPs) in
Anantapuram district, Andhra Pradesh during
2011-2017

• Drip systems of 25 sample farmers from
Maddivarigondi GP were studied, after three
years of installation. Three samples (one strip
type & 2 cylindrical type emitters) collected for
analysis.
• Four major aspects of this exploratory field
study:
•
•
•
•

Discussions with Farmers
Field observation on clogging intensity
Water quality data analysis
Emitter geometry and clogging relationship
(Destructive and non-destructive methods)
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Results and Discussion
• Farmers perceptions and response to emitter clogging
• Role of ambient temperature
• Chemical quality of ground water
• Emitter geometry and extent of clogging

Farmers perceptions
• Three different companies provided drip units –
Godavari, Jain and Netafim – under APMIP scheme
of GoAP
• Farmers misconceived fluoride in water as reason
for clogging, but understand the relation between
white color scaling on the lateral pipes and impaired
discharge

• 16 out of 25 face moderate to severe emitter
clogging problem. 9 farmers disposed off the lateral
pipes to plastic recycling agents and 6 of them
purchased new, but cheaper laterals from local
market
• Farmers do not know acid treatment process. But,
reported that acids are not easily available
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Total number of famers interacted
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Average land holding of sample farmers (acres)
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Crops grown by farmers using drip systems
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Average land area of drip irrigation coverage per
farmer (acres)

Details
25
4.1
Chilly, Tomato and
Okra
2.2

Role of Ambient Temperature
• Anantapuram district has lowest average
annual rainfall (approx. 500 mm) in
Andhra Pradesh, also known for severe
summer Temperatures (46-48oC)
• Exposure to direct sun light and heat
resulted in more visible scaling around
emitter outlets

1. Strip type (Netafim)

2. Cylindrical type (Jain)

• Concentration of CaCO3 scale material at
the outlet was blocking the water
discharge by emitters
3. Cylindrical type (Godavari)

Chemical quality of ground water
• Data available for six
bore well sources for
June 2015 analyzed
• Most of the 25 drip
systems were installed in
2014-2015
• Moderate clogging risk*:
pH in 7-8 range and TDS
in 500-2000 range
• Severe clogging risk*:
Concentration of
(Ca+++Mg++) more than
40 ppm

pH

TDS
(ppm)

TH
(as CaCO3
ppm)

Ca++
(ppm)

Mg++
(ppm)

1.

7.20

397

232

44.8

29.2
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7.30

721

480

86.4

64.4
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7.20

556

288

64.0

31.2
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7.30

385

272

32.0

46.8

5.

7.60

552

304

32.0

54.6

6.

8.10

732

496

80.0

72.2

Sample
no.

* Clogging risk classification as per Bucks et al (1982)

Geometry of Emitters

• Longitudinal cross-sections and physical opening of lateral pipe done to
analyze the patterns of scale deposition
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Non-destructive Scanning
• Scanning Electron Microscope (SEM) Images for exposed parts

• Emitter Outlet

Conclusions and Way Forward
• Varying degrees of emitter clogging observed across sample farmers correlating with varying Total
Hardness levels

• Hardness level, ambient temperature and geometry of the emitters have significant role in
clogging intensity and patterns
• Scaling at the outlets of emitters is maximum and is primarily due to exposure to sun light;
accumulation of water drops after switching off the pump-set; and uneven outlet holes
• Smaller inlet openings and narrower flow paths are more prone to scale deposition
• Need for more sophisticated non-destructive methods (such as, HEX imaging, micro CT) to study
inner areas of the emitters.
• Redesign of emitters suitably may help to reduce emitter clogging
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