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Drip irrigation under plastic mulch for cotton production in Xinjiang province,
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Drip irrigation under plastic mulch, associated with drainage, to reduce water demand
and improve cotton yields in Xinjiang Province, China.

The dry climate and the long hours of sunshine make Xinjiang especially suitable for
production of high quality cotton, and as a result some 40% of China’'s cotton is grown here.
But there are two mainJ)robIems: shortage of water and salinization of the soil. Farmers who
use the traditional flood irrigation method, and don't have a drainage system, tend to
abandon their fields when they become too saline - and then they look for new land to
cultivate. A combination of mulching and drip irrigation can be very effective but still needs
careful management. DriP irrigation helps to save water for farmers - and for the
environment. But it is still very important to install a drainage system to dispose of surplus
water in order to reduce the risk of salinization of the soils. Every four cotton rows are
covered with transBarent polyethylene film and as a result approximately 80% of the ground
surface is covered by the plastic mulch. Plastic mulch and drip lines are placed with a
specially equipped tractor.

Purpose of the Technology: Low temperatures and dry soil at sowing, in combination with soil
salinity, hinder early plant growth. Plastic mulching increases soil temperature, reduces the
need for irrigation, and also helps control salinity in the root zone and suppresses weeds,
thereby increasing yields by 10-30% (and improving quality also) (Wang, R. et al., 2011). In the
first stages after sowing the climate is particularly cold. With plastic mulching the cotton
plants can be sown earlier, because the soil will not cool down during the night as much as
without plastic mulch.

Establishment / maintenance activities and inputs: For the establishment of the new
technology of drip irrigation under plastic mulch, it is simultaneously essential to install a
drainage system to avoid raising the groundwater level and causing salinity. For the
installation of the drip lines, the transparent plastic film and the seeding, a tractor and a
special tool for the installationis needed: one acre can be installed in a day. After the
emerging of the cotton plants, holes must be cut in the plastic film so that the cotton plants
can emerge. After harvesting, the drip lines and the plastic film must be collected and
recycled. If the plastic is left behind it will pollute the soils and injure livestock if they eat it.
Furthermore plastic residues in the soil can reduce subsequent yields, as roots are physically
inhibited. After the collection of the plastic residues, if there is no adequate drainage system,
the field needs to be flooded to flush the salt layer, which has accumulated below the root
zone, deeper into the soil. If the field is not flooded the salt will negatively affect the next
years' cotton plantation.

Natural / human environment: Southern Xinjiang is an arid region with 50 to 90 mm per year.
Most precipitation occurs between June and August. It is classified as a temperate cold desert
climate. For drip irrigation under plastic mulch, it is principally surface water that is used,
which is delivered to the field via channels from reservoirs to the fields. The reservoirs are
filled in summer with the floods along the Tarim River. The untreated surface water is of poor
quality - for africultural use only. For drip irrigation, the water needs to be treated to avoid
blocking the drip outlets. The overall technology is expensive, and only land user groups and
communities can afford the machines and the materials.
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system. (Shamaila Zia-Khan)

Detailed view of the drip irrigation under pIasic mulch. he big black hoses are the main water supply hoses for the whole irrigation
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There are double rows of cotton 20 cm apart, with a drip line
between. 40 cm then separates each double row. Two double rows
are covered by one length of plastic mulch. There is a small strip of
bare soil between each length of plastic mulch. Mulch covers around

Drip line

Plastic mulch

Drip line

Drip line

B Maﬂ%’%

Plastic mulch
Drip line

80% of the soil surface.

Author: Sha malla Zla-Khan

Location: Korla City. Xinjiang Province / China

Technical knowledge required for field staff / advisors: moderate (For
the easy and fast installation a tractor is needed)

Technical knowledge required for land users: moderate

Main technical functions: improvement of ground cover, increase of
biomass (quantity), increase of water use efficiency

Secondary technical functions: improvement of surface structure
(crusting, sealing), increase / maintain water stored in soil

Mulching

Material/ species: transparent plastic (Polyethylene), thickness: 0.08
mm

Quantity/ density: 7100 m/ha

Remarks: 1.4 m width in lines with spacing of 20 cm between lines

Change of land use practices / intensity level: Change from flood
irrigation to drip irrigation

Major change in timing of activities: Plastic mulch enables early
sowing of cotton
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1. Tractor (0 auz] aa!'nmuﬁ[lNone)

2. Drip line installation, plastic mulch and seeding tool ([ asz[] adwaaufAt sowing)
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3. Making holes for the (cotton) plants in the plastic mulch.Maintaining hoses ([ agg[] aa&*ﬂaﬂuﬁDAﬂer emerging)
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How can they be sustained / enhanced? It is subsidies by the '3&1808;! / 2:35} / 229035Y: mnﬁsus.g.u.usg eagc.gi‘lsua.gu
government. t9dtinauccitecuala
- - » - e Salinization of the soils is increasing The consequence is that the
fad9uc2uce2Y): mnﬁsus.l,l.u.uan 283&355112-13”¢33 fields are flooded after harvest in November/December to leach
e It helps to save water during the vegetation period and thus helps out the salt. The water used for drip irrigation plus the water to
to reduce the conflicts between the upstream and downstream flush the salts to lower soil layers add up to almost the same
farmers. amount as if farmers were using the original flood irrigation

technology. drainage system in the fields required.
How can they be sustained / enhanced? The technology (drip +

mulch) needs to be supplemented by installing a drainage system
in the fields otherwise there will be a build-up of salinity and
farmers will abandon land and move on.
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