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Apple orchard with drip irrigation (Stefan Michel)

Applying drip irrigation for efficient irrigation water use in varying contexts
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Drip irrigation substantially saves water compared to conventional furrow irrigation.
Here the technology is applied for different perennial and annual crops and with use
of different sources of water.

In the arid areas of Sughd region cultivation of most crops is possible with irrigation only. In
man?/ cases conventional furrow irrigation is limited or impossible due to insufficient
availability of irrigation water. Furthermore, conventional furrow irrigation is often connected
with problems which make irrigated farming unsustainable - high water demand causes
shortages for downstream water users and ecosystems, irrigation water can flush out
nutrients from soil or cause erosion, high amounts of irrigation water and insufficient
drainage can lead to waterlogging and where soil and/or irrigation water contain high
amounts of salt to salinization. From an economic perspective, the high amounts of irrigation
water required for conventional irrigation can be costly, especially where pumping from
sources to fields at higher elevation is required. Climate change impacts like increasin
aridity, chanlging seasonality of rainfall, reduced storage of precipitation as snow and glacier
ice and resulting irrigation water shortages during critical seasons require adaptationin
irrigated agriculture.

The broader application of drip irrigation is one way to address economic and environmental
issues of irrigated farming, while specifically addressing climate change impact. The major
effect of drip irrigation is the increased irrifation water use efficiency - “More crop per drop”.
This avoids or reduces the above explained impacts of conventional furrow irrigation: water
demand is massively reduced allowing irrigating fields and orchards in areas where water
availability would not allow for conventional irrigated agriculture; loss of soil nutrients,
irrigation induced erosion and waterlogging are avoided, salinization is much less likely and
occurs only in small extent in cases where highly mineralized irrigation water is applied (not
an issue in the described project region). The reduced need for irrigation water avoids conflict
with downstream water users and the needs of ecosystems. Under climate change impact
farmers applying drip irrigation have a higher security that sufficient irrigation water is
available and the drip irrigation technology allows for an adapted provision of water to the
crops in accordance to their physiological demand. Drip irrigation systems can be used to
apply the accurate dosages of fertilizer directly to the plants. This increases the effectiveness
of fertilizing and the efficiency in terms of costs as much less fertilizer is not taken by the
crops.

Drip irrigation is applied for various crops:

*perennial crops: orchards of apple, apricot, pear and other fruit trees, vineyards, lemons in
greenhouses;

=corn, onions, potatoes; and

*honey melon and water melon.

The high initial investment influences on the economic profitability of the technology. The
project demonstrated that drip irrigation can be used not only for orchards, where it has an
advanta%e over field crops, because there is no need re-install pipes every season. But it can
be used for crops such as melons, onion, sunflower and corn. In the case of honey melon and
water melon drip irrigation is particularly efficient due to the large area covered by every
single plant. Thus the distances between pipes and between drippers can be large to supply
each plant, but the plants with their long tendrils and large leaves effectively use the space
in between. In trials of onion cultivation the generally high investment needs, required
density of tubes and drippers and the comparably low market price made the technology in
not economically competitive under current circumstances.
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Drip irrigation can be applied with various sources of irrigation water. Compared to
conventional furrow irrigation even low amounts of irrigation water or water from comparably

costly sources can be e

fectively used. In the frame of the documented trials the following

sources of irrigation water have been used for supplying drip irrigation systems in addition to

water from irrigation canals:
*spring water collection with concrete reservoir;

*water from draw well, pumped to small water tower above the well and from their running
by gravitation to concrete reservoir, from where it is supplying the drip irrigation system;

*rain water collection from house roofs with concrete reservoir;

-irri%ation water withdrawn by large pumps from Syrdarya river and supplied via pipelines to

newly irrigated areas;

sirrigation water from household water supply system, stored in concrete reservoir during day

times of low demand.

The drip irrigation systems are equipped with manual (use of local irrigation water stored in
concrete reservoirs or barrels) or automatic (direct use of irrigation water from pipelines)

pressure regulation valves. At the outlets of reservoirs or at the pressure regulations device
fertilizer can be added and provided to the plants in exact dosage.
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Drip irrigation of lemons (Stefan Michel)
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Water supply and storage systems, densities of drip irrigation pipes

and drippers.

1. Construction of water supply and storage structures (s u9Jl/cudqill: before irrigation season)
2. Installation of drip irrigation system (s_sll/cussill: early in spring)
3. Draining of water storages and drip irrigation system (s_uigll/cudgill: before cold season sets in)
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Construction of water withdrawal systems
Construction of rainwater harvest systems
Construction of water storage
Installation of drip irrigation systems ha 5,0 2800,0 14000,0
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Water withdrawal systems
Rainwater harvest systems
Water storage systems
Drip irrigation system orchard ha 5,0 7000,0 35000,0
Drip irrigation system onion field ha 1,0 20000,0 20000,0
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1. Refilling of water storage (s_is)l/cudsill: Depending on specific situation)
2. Regulation of water supply in drip irrigation system (s_sJl/cussidl: Permanently during irrigation season)
3. Control and cleaning of drippers as necessary (s_uwgll/cudgill: At least weekly)
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Varying, depending on crop and specific situation.

Varying, depending on crop and specific situation.

Areas of several hundred hectares additionally cultivated

(ongoing)

Absolute quantity of additionally available irrigation water
is not high, but due to efficient use actually possible
addtional irrigation is significant.

Actual consumption of irrigation water has not declined, but
unsatisfied demand declined.

Expensive on-farm infrastructure required

Workload for installation and maintenance is higher than
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for conventional furrow irrigation.
arolaillg ascloizVl ,LVI

ax>oloSVI ,LVI
oliod| dpeS
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(@] aldl sl welaxl 7 O Use of water from previously not effectively used sources -
rainwater from roofs, small springs, small wells.
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ol LI Gaaxil Use of drip irrigation for establishment of tree cover at
debris flow site.
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ol R Improved drought resistance by better availability,
regulation and efficient use of irrigation water
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wpasil ’ ol Avoided reduction of water availability due to use of water
efficient irrigation technology in newly irrigated areas.
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ol S olaxl Use of drip irrigation for establishment of tree cover at
debris flow site.
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] S oplaxl Use of drip irrigation for establishment of tree cover at

debris flow site.
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High establishment costs.
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Beyond the trials supported by the project the technology is now applied as standard irrigation technology in the newly irrigated areas of
Sayhun.
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e |Irrigation possible in areas with irrigation water supply insufficient

for conventional irrigation technologies.
e Low amount of irrigation water needed for effective irrigation.
e Potential of expansion of irrigated land use in previously non-
irrigable areas.
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e Same as land-user's view.
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Expensive initial investment External financial support;

Choice of most efficient options, use of cheap versions.

Costs of replacement of damaged parts of the system and access
to replacement parts External financial support;

provision of replacement parts
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Expensive initial investment Decrease of costs as market of
equipment becomes larger;

Provision of access to suitable financing schemes;

Application of the technology for crops with high cross margin per
area unit/per investment in irrigation.

Costs of replacement of damaged parts of the system and access
to replacement parts Capacity development on proper
maintenance, in particular draining before the cold season;
Assistance in purchase of durable parts via extension
services/procurement cooperatives.

b ...

wloglaall gol>

Stefan Michel
2019 .l 8 : guigill & s

wloglaall ;oo GamsiJl yo iV
Nodir Muhidinov - cuol,W éelsiwall 5,11 (8 Gauazio
Negmatjon Negmatov - (ol W olsiuwall 8,15Y] (8 sowasio

03)).%‘"

olily 62216 58 JolSI cauogll WOCAT

https://qcat.wocat.net/ar/wocat/technologies/view/technologies_4307/
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Approaches: Integrated farming on irrigated lands for adaptation to changing climate

https://qcat.wocat.net/ar/wocat/approaches/view/approaches_4316/

Approaches: Increased efficiency of irrigation water use to address climate change related water shortage

https://qcat.wocat.net/ar/wocat/approaches/view/approaches_4318/

Approaches: Disaster risk reduction and sustainable land-use by integrated rehabilitation of flashflood/debris flow affected site

https://qcat.wocat.net/ar/wocat/approaches/view/approaches_4320/

e GIZ Tajikistan (GIZ Tajikistan) - v luwSuz o

e Strengthening of Livelihoods through Climate Change Adaptation in Kyrgyzstan and Tajikistan

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
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