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 an innovative technology for coastal saline soils
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Mono-cropped saline soils of coastal region of India can be converted into double and triple
cropping through the adoption of zero tillage potato technology. In this practice, potato is sown in
the wet field on the same day, the preceding monsoon or kharif rice is harvested. As a result, there
is efficient use of residual soil moisture. The tubers are covered with paddy straw, which act as
thick mulch to conserve applied irrigation water and prevent soil salinity development. Early
sowing and harvesting achieved by this practice helps in taking another rabi pulse crop like green
gram. This system increases the cropping intensity, yield and profit of farmers.
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IN MOST of the coastal region
   of India, cultivated land are
low-lying(76%), flat and due to
heavy rain, there is drainage
congestion in wet season (kharif)
while soil salinity and lack of good
quality irrigation water in dry season
(rabi) result in mono-cropping. Long
duration rice is the sole crop grown
during kharif and most of the land
remains fallow during the subsequent
rabi. With the initiative taken by
Central Soil Salinity Research
Institute, Regional Research Station,

Canning Town in collaboration with
Commonwealth Scientific and
Industrial Research Organization
(CSIRO) of Australia under the
Australian Centre for International
Agricultural Research (ACIAR)
funded project, an innovative
technology for cultivation of
potato(Solanum tuberosum) after
kharif rice under zero tillage (ZT)
condition was developed during rabi
in 2016-17 and the findings were
validated in the farmers’ fields during
2017-18. With this technology,

potato is sown on the same day after
harvest of rice in the wet soil
compared with conventional tillage
(CT) practice of sowing potato in
ridge and furrow method.

Time of sowing of Zero tillage potato
On the day rice crop is harvested,

potato can be sown in the wet soil
by Zero tillage (Figs 1,2) method,
however, there should not be any
standing water in the field. To
facilitate early sowing, the land
should be drained two weeks before

Fig. 1 Seed tubers of Kufri Pukhraj Fig.  2 Sowing of potato just after rice harvest
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and late blight and tolerant to
Sclerotium wilt. KufriPukhraj potato
was grown both under conventional
tillage (ridge and furrow method of
cultivation) and Zero tillage (direct
sowing of potato tubers to the wet
soil) practices. In ridge and furrow
system, ridges were made at suitable
distance by the use of spade and
tubers were planted in ridges at 4 cm
deep. Under Zero tillage practice,
sowing was done in the wet soil just
after harvesting of kharif rice. Seed
tubers were first allowed to
germinate (Fig 1) and then large-
sized tubers were cut into pieces with
at least two germinating eyes. The
tubers were sown at 10 to 15 cm hill
to hill and 30 to 35 cm row to row
distance (Fig 2). The tubers were
covered with dry compost/farmyard
manure, and then NPK fertilizer (10-
26-26) is applied (Fig 3). Over the
compost a thick layer (20-30 cm) of
paddy straw (available in plenty in
the coastal area) was laid to coverthe
entire area. The residual soil moisture
helped in better germination of
tubers (Figs 4 and 5). Due to better
soil moisture conservation the
growth of potato crop was

sowing lines are marked with the help
of a spade in Zero tillage method.
For ridge sowing pulverization is
done, soil is brought to fine tilth by
giving a number of ploughings
followed by planking. Thus, there is
significant investment for labour and
tillage under conventional practice.

Selection of seeds
Potato is propagated from seed

tubers which should be pure, healthy,
and uniform in shape and size. Tubers
are sown either in whole or cut into
pieces of 40 – 50 g in weight. Small
size tubers produce virus infected
plants. Tubers with sprouts of about
1 cm long at the sowing are suitable
for early growth of plants above the
paddy straw. Tubers should not be
rotten, shriveled and should be true
to the type. Certified seeds from
authentic source should be collected
for obtaining higher yield.

Variety and sowing method
The ‘KufriPukhraj’ variety of

potato was used in this study, because
it is an excellent source of vitamin C,
potassium, and fiber. ‘KufriPukhraj’
potato is moderately resistant to early

harvest of rice. Generally, the long
duration rice grown in this region are
harvested in the first week of
December, however, with
introduction of medium duration rice
varieties and drainage, the harvesting
can be done earlier. Early sowing of
Zero tillage potato helps in its
growth under low temperature
regime, which is needed for less
disease incidence and higher tuber
yield. Under conventional practice, as
the land is ploughed after drying of
the soil, so the sowing is delayed by a
month. Under the new technology,
potato crop grows well in cool
weather, low temperature, high light
intensity and short days, which are
conducive for better tuberization.

Soil preparation
Though in conventional

cultivation practices, potato crop is
not suitable in saline, heavy textured
and wet soils, with Zero tillage
technology, it was proved that it is
possible to grow a successful potato
crop in these soils. Soils of
Sundarbans are acidic nature (pH 5.0
– 5.5); therefore, scab disease is
prevented in these areas. Before

Figs.  3, 4 and 5: Covering tubers with farmyard manure and straw;germination after covering and emerged plants

Fig. 6 Comparison of ZT and ridge sown potato Fig. 7 Foliar spray of nutrients in ZT potato
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sowing and third and last irrigation at
the tuber formation. However, in this
region, during rabi there are occasional
rain, so the irrigation is deferred
depending on the rainfall events.
Conventional cultivation practices
require five to six irrigations to raise a
successful crop, which farmers hardly
can afford due to shortage of good
quality irrigation water. Early sowing
was achieved by Zero tillage resulting
insignificantly less irrigation water
needed by the crop(Table 1).

Intercultural operation
Zero tillage potato cultivation has

several advantages like no weed
infestation, less salinity build up due
to soil cover by paddy straw as a
result less irrigation water
requirement, no intercultural
requirement, no damage by rain, easy
harvesting, less cost of cultivation,
higher yield with better tuber quality.
Under conventional practice, there
were weed growth for which
weeding, earthing up and extra
irrigations were required. Also, in
conventional practice, due to late
sowing, sometimes the crop was
affected by salinity through the
capillary rise of salts from the saline
ground water (Fig 8).

Tuber yield and quality
Growth of tubers under Zero

farmyard manure @ 3-5 tonne/ha
provides balanced nutrient to the
crop. However, to supplement the
nutritional requirement of the
crop,compound fertilizer with
nitrogen, phosphatic and potassic
nutrients (e.g. 10-26-26 kg N-P2O5-
K2O) was applied as basal andfoliar
spray of water soluble compound
fertilizer (Fig 7) such as 19-19-19 kg
N-P2O5-K2O was given one month
after sowing. Second spray was given
at 45 days after sowing with the
above fertilizer and third spray was
given with water soluble fertilizer 13-
0-45 kg N-P2O5-K2O for better
tuber growth.

Irrigation management
Under Zero tillage cultivation

practices, thick layer paddy straw is
used as mulch,
therefore, it
s i g n i f i c a n t l y
reduces the
i r r i g a t i o n
r e q u i r e m e n t .
However, about
three irrigations
are required
under Zero
tillage method.
First, two weeks
after sowing,
second one at
five weeks after

significantly better compared to the
conventional ridge sown potato
(Fig 6). Since the tubers are formed
inside the paddy-straw, proper
covering of the tuber is the most
important practice in this technology.
Sub-optimum thickness exposes the
growing tubers to sunshine, which
results in the formation of solanine
(green colour potato).To avoid this,
care should be taken to use optimum
quantity and pre-used paddy-straw so
that this packs well and there is no
exposure to sunshine.

Nutrient management
Potato crop requires high nutrients

for proper growth and yield.
Application of dry compost or

Fig. 8 Soil salinity in ridge sown potato crop

Fig. 9 ZT potato at the harvesting stage

Fig. 10 Harvested zero tillage potato
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tillage occurred within the layers of
paddy straw. Since the tubers were
not in touch with soil, the moisture
content of tubers was less than that
grown under conventional practices,
where the tubers were harvested from
moist soil. As there was sufficient
organic matter application and no
chemical pesticides, the tubers had
better and longer keeping quality.
Tuber yield varied from 7.5 to 26.9
tonne/ha (mean: 19.02 tonne/ha)
under conventional tillage and 12.4
to 32.1 tonne/ha (mean: 20.17

tonne/ha) under Zero tillage
cultivation (Figs 9 and 10).

Zero tillage crop matured early
and due to this technology, there was
scope to take another rabi crop like
green gramin the same plot. Rice-
Zero tillage potato-green gram
system has great potential in
increasing the system yield and
farmers profitability in this region.
Inclusion of a pulse crop like green
gram also helpful for fixation of
atmospheric nitrogen in soil. As a
result, the soil-health is improved and

cropping intensity increased from
mono-cropping (100%) to triple
cropping (300%). Zero tillage potato
had a benefit cost ratio of more than
2, while in conventional practices it
was less than 1.5.

SUMMARY

Zero tillage potato cultivation is a
promising technology for cropping
system intensification in the rainfed
low lands in coastal saline region,
with limited use of irrigation water,
less labour input and higher yield.
This technology also resulted in
higher net return and BCR compared
to the conventional ridge and furrow
method of potato cultivation. With
adoption of this technology, there is
increase in cropping intensity to
300%, better use of carry over soil
moisture and rice crop residue.
Therefore, this is a sustainable
technology, which improve the
livelihood of farming communities in
coastal region of India.

1,2Principal Scientists, 3Senior Research
Fellow, 4Senior Scientist, 5 Director, CSSRI
and 6Principal Research Scientist, CSIRO,
Australia. Corresponding authorss’ e mail:
sksarangicanning@gmail.com

Table 1. Comparison of zero and conventional tillage potato

Particulars Zero tillage potato Conventional tillage potato

Input /ha Cost (`/ha) Input /ha Cost (`/ha)

Labour 120 24,000 240 48,000
Seed tuber 1.5 tonne 30,000 1.5 tonne 30,000
Irrigation 3 7,200 5 12,000
Tillage - - 4 6,000
Interculture 1 1,125 2 2,250
Fertilizer NPK, NK 3,300 Urea, SSP, 4,400

MOP
Organics 3 tonne 4,875 - -
Pesticides - - Fungicides 3,250
Cost of cultivation 70,500 105,900
(`/ha)
Mean yield (tonne/ha) 20.17 19.02
Gross return (`/ha) 161,360 152,160
Net return (`/ha) 90,860 46,260
Benefit cost ratio (BCR) 2.29 1.44
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