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What is SDI?
SDI can be defined as the application of irrigation below the soil surface by microirrigation emitters. If well
designed and properly managed, this system allows a high efficiency in water use. Water is applied directly to the
root zone of the crop so that water evaporation and potential surface runoff are reduced. When using fertigation,
nutrients can be distributed whenever the crop needs them and nutrient losses by deep percolation are limited.
Modern SDI systems were developed during 1970’s in Israel, and they often suffered from emitter clogging, root
intrusion, rodent damage and poor irrigation uniformity. During 1980’s, materials and components improved,
decreased in cost, and effective management and maintenance protocols were developed, supporting a widespread
SDI adoption . SDI systems are currently popular in agricultural regions suffering from water scarcity, and
successfully applied in different crops such as horticultural, deciduous fruits, grains and fodder. In Spain,
nowadays, microirrigation is used in about 50% of the irrigation land. In rice, the use of SDI is very scarce, and
few field tests using this technique exist in India, California (USA), Brazil, Spain and Italy. The use of SDI to
irrigate rice, a semiaquatic plant with a very shallow root system, without compromising the final yield, is still a
challenge.

Basic elements for the installation of a
SDI in rice field
The implementation of a SDI system requires a more
complex installation as well as continuous monitoring of
the hydraulics than traditional paddies. The elements of a
SDI system must include: pump, filtration system,
pressure gauges, flowmeter, pressure regulators, air and
vacuum release valves, mainline and submains, flushlines,
and driplines, as well as a programmer for automatic
system control and a chemical injection system to be able
to apply fertilizers and chemicals to prevent emitter
clogging.
The design of the system must take into consideration
specific soil hydraulic properties, crop water requirements
and irrigation water quality. Therefore, designs must be
carried out by specialized technicians. Figure 1 shows the
installation of driplines in a rice field in the Baix Ter area

Figure 1. Installation of driplines in a rice field.

How the SDI was implemented in
(MEDWATERICE)?
In Baix Ter (Spain): SDI has been tested in the Baix Ter
rice area during two and three experimental years in two
different fields with silty-clay (2020-2021) and sandy-loam
(2019-2021) soil textures, respectively. Emitters’ flowrate
was 1 Lh-1 with emitters spaced 0.3 m and dripline depth of
0.15 m in both fields. Different dripline spacings were
tested: 0.66 and 0.75 m in the sandy-loam field and 0.38
and 0.75 m in the silty-clay field.
Since rice has a shallow rooting system (Figure 2),
irrigation criteria was to maintain the soil the first 15 cm of
soil depth at matric potentials between 0 and -10 kPa
during the entire irrigation season, except for some days
before phytosanitary treatments and for two weeks
previous to the harvest in order to dry the soil and reduce
soil compaction.

Figure 2 – Rooting system and drip-line buried at 15
cm depth of the rice crop in a sandy-loam SDI field
in the Baix Ter (Spain)

Yield and irrigation water use for SDI
compared to wet seeding and continuous
flooding irrigation (WFL)
Adopting SDI resulted in an irrigation water reduction
compared with traditional wet seeding and continuous
flooding irrigation (WFL) of 20% and 50% for sandy-loam
and silty-clay soil textures respectively. SDI rice fields used
around 10,000 and 7,500 m3ha-1 in sandy-loam and silty-clay
soil textures respectively. Grain yields of 5,200 and 6,600 kg
ha-1 have been achieved in the sandy-loam and silty-clay SDI
fields respectively, similar to the average ones obtained in the
Baix Ter area with the traditional WFL. Water productivity
(kg of rice/m3 of water) using SDI in a silty-clay field
increased by 60% compared with WFL.

Figure 3 – General view of a silty-clay SDI field in
the Baix Ter (Spain)

