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Irrigation of orchards by using low cost drip irrigation technique (&5 i8)
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Irrigation of a young orchard using locally available and low-cost materials for a drip
irrigation system in the Pamir’s arid zone

The system consists of a reservoir and polyethylene irrigation tubes and emitters installed
along the rows of trees. Water accumulates in the reservoir during spring and early summer

when there is no deficit in irrigation water. During the dry summer months water is then used

for drip irrigation. Located in the upper part of the system, the reservoir ensures water
pressure in the system. Due to the complex local topography, this irrigation method can be
used without water pumps since natural water pressure ensures normal functioning of the
system. Even though this water saving technology is quite effective, drip irrigation is rarely
used since both the construction and maintenance of the system are quite expensive. With
the introduction of this technology into the poor mountain communities of GBAO, the overall
objective was to make drip irrigation technology cheaper and more easily available to
farmers. The objective was achieved by the use of simple polyethylene irrigation tubes,
simple screws instead of expensive emitters, and natural water pressure excluding the
construction of a water pump station. Water is dripped directly to the roots of the trees, thus
excluding loss of water and soil erosion. Fertilisers can be added directly to the water
reservoir. This technology allows increased water savings of 50%, and 90% of fertilisers.
During the growing period trees are watered once every 6 days.

Purpose of the Technology: The purpose of this technology is to improve the water supply for
fruit orchards during the growing period in the arid conditions of the Pamirs where available
water is very limited.

Establishment / maintenance activities and inputs: Steps to implement the technology
include the following: dig holes for trees, plant trees, establish water reservoir, lay
polyethylene tubes, install emitters and regularly clean irrigation system.

Natural / human environment: The plot is located in an arid zone at the height of 2000m
above sea level. It is a high mountain area with typical brown soils and slopes up to 60
degrees steepness. Annual precipitation is quite low and mainly occurs in the autumn and
winter period. Summers are extremely dry. The main occupations of the local population
include agriculture and cattle breeding.
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Drip irrigation polyethylene tube with screw (Alab Abdulgodirov)
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The system consists of a reservoir and polyethylene irrigation tubes
and emitters installed along the rows of trees.

Technical knowledge required for field staff / advisors: moderate
Technical knowledge required for land users: moderate

Main technical functions: stabilisation of soil (eg by tree roots against
land slides), increase / maintain water stored in soil, water harvesting
/ increase water supply

Secondary technical functions: improvement of ground cover, increase
in organic matter, increase in nutrient availability (supply,
recycling,...), water spreading, increase of biomass (quantity),
promotion of vegetation species and varieties (quality, eg palatable
fodder)

Aligned: -linear

Vegetative material: F: fruit trees / shrubs

Number of plants per (ha): 400

Vertical interval between rows / strips / blocks (m): 1
Spacing between rows / strips / blocks (m): 3
Vertical interval within rows / strips / blocks (m): 3

Fruit trees / shrubs species: apricot, peach, european walnut, apple
Perennial crops species: alfalfa

Slope (which determines the spacing indicated above): 8.00%
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1. tree planting (0 @0  @first year)

2. mounting of drip irrigation system (I €0 @ before planting)
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equipment for irrigation system (polyethylene tubes)

BARE AR
L | EERARE
SHE TR 8 w |ROTE AN | ajic | ERERER
Somony)
N
Tree planting Persons/day 2.0 11.0 22.0 100.0
Mounting of drip irrigation system Persons/day 5.0 25.2 126.0
B
Tools pieces 5.0 1.2 6.0 100.0
Other Tools pieces 5.0 2.2 11.0
Polyethylene tube meters 2200.0 | 0.445454545 980.0
Watertank pieces 1.0 600.0 600.0
AEATRL
Tree seedlings |pieces | 360.0 | 0.675 243.0 100.0
AEREFAE
Fertilizer ke | 100 | 1.7 17.0 100.0
BARVTRERA 2'005.0
B B B0 0 0 7 450.56
BARYEES
1. sanitary cutting of trees (I #0 B every 3-5 years)
2. hay harvest (I 0  fthree time per year)
3. unclogging the irrigation tubes (I €0 @ every year)
BRI R
L | EERARE
SHE TR s wm |ROTE AN | ajic | ERERER
Somony)
N
Sanitary cutting of trees |Persons/day 0.6 | 16.66667 | 10.0 | 100.0
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Hay harvest Persons/day 1.0 9.0 9.0 100.0
Unclogging the irrigation tubes Persons/day 1.0 11.0 11.0
W&
Tools (Scissors) pieces 2.0 2.5 5.0 100.0
Tool for harvesting pieces 1.0 2.0 2.0 100.0
Tools for unclogging tubes pieces 2.0 2.25 4.5 100.0
Polyethylene tube meters 56.0 | 0.445454545 24.95 100.0
Water tank repair 1.0 10.0 10.0 100.0
TR
Seedlings tree replacement |pieces | 15.0 | 0.675 10.13 100.0
AR A
Fertilizer lke | 100 | 1.7 17.0 100.0
DAL F R 103.58
#1o0 FEM 00 23.28
0 0 0 3B
FPERE RSB KXTFSBEAHTE
<250 0 0 260mm per year, winter summer rains. Length of dry period is about
251-5000 0 #10 120 days.
32]'175008‘& ! z ij” Thermal climate class: temperate. 2 mounth below 5°C and 6
-1, v °
1,001-1,5001 | mounth above 10°C
1,501-2,0000 O
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>4,0000 [
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L SLMZHiI0  %k0 45kg per ha

oo /I SLMZ g0  #¥xi80kg per ha
water availability increase production of fruits
Dok SLMZHi0 %R0 5 centner/ha
oAl 7 B SLMZ fG0 #4020 centner/ha
grass between rows used for fodder
b0 SLMZ#70  ¥k0 bad
oA LA SLMZJg0  #ko high
before natural grass - after alfa alfa
o0 o0 7= SLMZ B0 %40 2- Sper hose
0 7 o SLMZ a0 #k0 6-15 per hose
increase of fodder production stimulate livestock
development
L SLMZ 0  %10.5 m3/hose
oA /I sEm SLMZJG0 ¥ 1-5m3/hose
sanitary cutting of tress
i Vo NI

SLMZHI0  #k00
0 20K SLMZ S0 #¥k0100%
increased water availability

0 FXdmo mMEo0 o 00 o SLMZ R0 %1 10%
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technology helps to use steep slopes
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decreased conflict related to irrigation water use
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increased incomes of poor farmers

W00

Livelihoods and human well-being

reduced /. improved After the implementation of the technology the households
were protected from negative influence of dry season.
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Increase of irrigation water availability will improve agricultural production and cover all the expenses that were needed for the establishment

of the irrigation system
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e Increase water resources for irrigation of orchards SRV R SiIE SR S YA R AT SR
-&&t AR S T IRA R A e The system has to be regularly cleaned from sediments use filters
Increases water saving up to 50% to clean water from sediments

e Opportunity to irrigate orchards during droughts and dry spells
(when there is no irrigation water available)

e Opportunity to apply this technology on steep slopes

e Reservoir can be filled with rainwater

How can they be sustained / enhanced? through installation of
rainwater harvesting system
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e Pamir Biological Institute (Pamir Biological Institute) - 32 FTifiH
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e Pilot Program for Climate Resilience, Tajikistan (WB / PPCR)
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