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Grovndnut production in the watershed

-

areas of north-eastern hills region of India

Anup Das’, D P Patel?, Jayanta Layek?, Subhash Babu* and Ramkrushna GI°
ICAR Research Complex for North-Eastern Hills Region, Umiam, (Meghalaya) 793 103

Groundnut, a potentinl cvop for the novth-eastern-vegion of Indin, incvease in avea and yield of
groundnut can make socio-economic upliftment of the farmers in the rvegion. In the complex,
diverse and visk-prone agricultuve of the novth-eastern hills vegion with soil acidity, low fertility,
undulating topography, rainfed agriculture and lack of soil and moistuve conservation measures,
groundnut is the crop that has the potential to rehabilitate soils in the north-eastern hills and
other aveas. Because of its leguminous nature, spreading plant type, and deep root systems, it
improves soil fertility, binds loose soil particles, veduces soil ervosion and conserves soil moisture.
Therefore, groundnut is considered as a potentinl crop for watershed planning in the north-
eastern hills vegion. Furthey, being leguminous in nature and velatively less prone to pest and
diseases, it’s a potential cvop for organic production in the novth-eastern region to sustoain
agricultural productivity and enhance income of the farmers.
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( ;roundnut (Arachis hypogea L.) is

not a traditional crop of north-
castern hills region of India.
However, it is a highly potential crop
under existing upland rice (Oryza
sativa) and maize (Zea mays) based
cropping systems. Groundnut seed
contains 44 to 50% edible oil, which
is extensively used as a cooking
medium, both as refined oil and
vanaspati ghee. There is a good
demand for confectionary groundnut
in the region. In north-eastern hills
region, groundnut is cultivated in an
area of 40,00 ha with a productivity
of more than 1,000 kg/ha, which is
almost similar to the national average
(1,178 kg/ha). Groundnut
productivity of 2.5 to 3 tonne/ha is
achieved under field trials conducted
across the north-eastern hills region
indicating its feasibility in the region.
It is grown in the region as a kharif
sole crop to enhance total
productivity, and also to enhance
income per unit of land area. It
performes extremely well upto mid-
altitudes (1,000 m above mean sea
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level) in the north-eastern hills
region. It can be a good substitute of
upland rice which hardly gives a
productivity of 1.5 tonne/ha. Further,
being leguminous in nature, the
cultivation of groundnut (Fig. 1) will
enrich soil fertility and enhance

productivity of subsequent crops in
the cropping systems. Substantial
enhancement in productivity of crops
in  succession of groundnut

production has been reported from
the research farm and farmers’ fields
of the north-eastern region.

Fig 1. Groundnut crop (ICGS 76 under terrace conditions in north-eastern hills region)

April 2018

31



Prospects of groundnut cultivation in
north-eastern region

Agriculture in the north-eastern
hills region is complex, diverse and
risk prone. Soil acidity, low fertility
status of soil, undulating topography,
rainfed agriculture and lack of soil
and moisture conservation measures
are some of the bottlenecks in crop
production. Groundnut is one such
crop that has the potential to
rehabilitate such soil. Because of its
leguminous nature, spreading plant
type, deep root systems it improves
soil fertility, binds loose soil particles,
reduces soil erosion and conserves
soil moisture. Groundnut is a
potential crop for sustaining
agricultural productivity in north-
eastern region as it is moving towards
organic farming.

The production potential of
groundnut is found to be 2.5 to
3 tonne/ha (pod yield) in rainy
season. Considering the low
productivity of rice and maize in
upland situations, groundnut can be a
good substitute for these cropping
systems. The farmer can grow
groundnut with minimum efforts as
it has got less management problems
than others crops like rice and maize.
Moreover, it requires less input for its
production except seed cost for which
farmers may maintain seed materials
for themselves. A crop of groundnut
without any fertilizer or manure
input can give a pod yield of about
1.5 tonne/ha under mid-hills
condition. The region is having a
good amount of pine forest especially
in Meghalaya. Under condition
where about 400 trees/ha exists and
branches are fairly pruned, groundnut
can be grown with a productivity of
1 to 1.2 tonne/ha with minimum
management. The increase in area
and yield of groundnut can make
socio-economic upliftment of the
farmers in the region. Groundnut
offers the scope of crop
diversification in the north-eastern
region. Its cultivation will not only
increase the productivity per unit area
but also will bridge the gap of
oilseeds production in the region.

Selection of varieties
For acidic soil condition of north-
eastern hills region, groundnut

varieties like ‘ICGS 76°, ‘ICGV
1697, ICGV 5305°, TICGV 86644,
TCGV 3098, ‘JL 24’ etc. showed
significant results without lime
application. Other groundnut
varieties like TCGV 88347 (medium
duration), ‘ICGV 92224’ (short
duration), TICGV 86742’ (drought
resistant) and ‘ICGV 86518’ and
TCGV 86252’ (insect pest resistant)
performed well at mid-altitudes of
Meghalaya. Besides groundnut
varieties like ‘BAU 13°, ‘GSMG 84-
1°, ICGS 76’ could produce a pod
yield of 2.8 to 3.0 tonne/ha under
mid-hills condition. The Directorate
of Groundnut Research, Junagadh is
constantly upgrading the varietal
requirements of the groundnut in the
region in collaboration with the
ICAR institutes and universities in
the region.

Sowing

Sowing of crop at optimum time
Is important non-monetary input for
obtaining a high yield. Sowing
operation of groundnut should be
carried out during late May to first
week of June. However, sowing can
be done up to first week of July using
short-duration varieties like ‘Girnar
1°. Shelling of pods for kernel (seed
materials) should be done few days
before sowing. Early shelling of pods
may lead to infection and loss of seed
viability due to high humidity. A
spacing of 30 cm X 10 cm is ideal for
groundnut. Sowing should be done
across the slope to reduce soil loss
due to erosion and conservation of
moisture. Because of its bold kernel
size, groundnut does not require a
fine field preparation. In hill slopes, a
fine seed bed will increase soil and
nutrient losses along with runoft.

Nutrient management

Groundnut does not require heavy
dose of nutrient supply through
tertilizers. Applcation of 20 kg N,
60 kg P,0; and 40 kg K,O found to
be optimum for groundnut
production in the region. All the
tertilizers are applied in rows at the
sowing. Nitrogen (N) is applied as
starter dose as the crop derives rest of
its N requirement later through its
nodules. Relatively higher dose of
P,Oj is required because available

Table 1. Effect of nutrient management
practices on pod vyield of
groundnut (var. ICGS 76).

Treatment Pod yield
(tonne/ha)

Control (no nutrient) 1.68

Recommended N, P,Os, 2.94

K,0 (20: 60 : 40 kg/ha)
Recommended N, P,05, K,O+
furrow liming @ 500 kg/ha

3.08

Farmyard manure @ 2.93
10tonne/ha

Vermicompost @ 5 tonne/ha 2.03
Mustard cake @ 1 tonne/ha 2.28

phosphorus in soils of the region is
very low. Phosphorus (P) is the vital
clement for promoting root growth,
nodulation and multiplication of
Rhizobium in groundnut. Single
superphosphate or rock phosphate is
used to meet the phosphorus
requirement in groundnut. Since
majority of the areas in the region are
ranked medium to high in K status,
application of K @ 40 kg K,O/ha is
found to be sufficient for groundnut.
Application of recommended NPK +
furrow liming @ 500 kg gave
maximum pod yield of groundnut
compared to other treatments (Table
1). Lime supplies calcium (Ca),
which is needed for better peg
(Gynophore) development. Furrow
application of low dose of lime
@ 500 kg/ha is found equally good
for achieving higher productivity.

Use of farmyard maure @ 10
tonne/ha alone or enriched with rock
phosphate or single superphosphate
@ 60 kg P,Os/ha increased pod yield
of groundnut (Fig 2). However, use
of undecomposed farmyard manure
or fresh cowdung should be avoided
to protect the crop from termite
infestation and fungal infection.
Application of lime 500 kg/ha (every
year) in furrow further enhanced
yield of groundnut. Application of
sulphur (S) through gypsum or
elemental sulphur (S) @25 kg /ha
increased the pod yield and oil
content of groundnut. Use of rock
phosphate as a source of P is a
feasible option for organic groundnut
production in acid soils of north-
eastern region.

Because of high rainfall, deficiency
of micronutrients were observed in
this region. Therefore, application of
both micro and major-nutrients along
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Table 2. Pod yield of groundnut (Var. ICGS
44) as influenced by sources of

phosphorous.
Treatments Pod yield
(tonne/ha)
Control (no nutrient) 1.88
Farmyard manure (FYM) 2.49
10 tonne/ha
Enriched FYM 5 tonne/ha 2.66
(mixed with RP 60kg and
incubated for 30 days)
Enriched FYM 10 tonne/ha 2.79
Rockphosphate (RP) @60 2.24
kg P,0Os/ha
Single Superphosphate 2.32
(SSP) @60 kg P,Os/ha
Rock phosphate (RP) + 2.77
recommended N and K,O
Single superphosphate (SSP) 2.73
+ recommended N and K
is necessary for groundnut

production. Application of zinc
sulphate @ 25 kg/ha along with
other nutrients enhanced the
groundnut yield. Response of
ammonium molybdate (1 kg/ha) and
borax (2.5 kg/ha) was also noticed at
mid-altitudes.

Use of biofertilizer

Groundnut is a leguminous crop
and can fix atmospheric nitrogen (N)
through its nodules present in the
root system. It can fix atmospheric
nitrogen equivalet to more than
100 kg urea/ha. Application of
Rhizobiuwm cultures NC-92, TAL-
1000, IGR-6 and plant growth
promoting rhizobia found to increase
pod vyield of groundnut. Application
of phosphorous solubilizing microbes
also influenced pod yield. Bacillus
polymyxa and  Aspergillus spp.
(Directorate of Groundnut Research
isolation) increased pod yield up to
600-700 kg/ha. Effective strains of
Rhizobium  and  phosphorus
solubilizing microbes (PSM) for
groundnut in non-traditional areas of
Meghalaya (Umiam, 850-950m msl)
were evaluated during kharif. The
pod yield of groundnut increased
markedly due to application of
Rhizobium culture. Application of
Rhizobiumn culture TAL-1000 and
IGR-6 increased pod yield up to 500-
600 kg/ha over control. Application
of phosphorus solubilizing microbes
also enhanced the nodulation and
pod yield of groundnut. Among the
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phosphorus solubilizing microbes,
pseudomonas and Aspergillus were
found to be most effective.

Integrated nutrient management

Carryover effects of nutrients from
one crop to the next crop needs to be
considered for any nutrient
management strategies as there is
likely to be a substantial residual
effect of applied nutrients to
succeeding crops. Under mid-altitude
condition of Meghalaya, application
of farmyard manure @10 tonne/ha +
10:30:20 kg NPK/ha to groundnut
not only gave higher yield of
groundnut but also left maximum
residual effect on succeeding crop
realized in higher yield of mustard.
Application of organic and inorganic
manures in judicious combination
not only increases the productivity
but also maintains soil health and
reduces dependence on chemical
inputs.

Weed management

Due to high rainfall in north-
eastern region, weed infestation is a
severe problem during kharif.
Groundnut should be kept weed free
up to 50 days after sowing. Two hand
weeding at 25 and 50 is optimum for
obtaining good yield of groundnut.
Application of  herbicides,
pendimethalin (35 ec) 1.0 kg a.i./ha
or butachlor (50 ec) @ 1.5 kg ai/ha
within 2-3 days after sowing as pre-
emergence followed by one
mechanical weeding or hand weeding
at 50 days after sowing is necessary
for controlling the weeds in
groundnut.

Plant-protection

Varieties like ICGS 76 groundnut
are mostly free from problematic
diseases. Tikka disease causal
organism (Cercospora personata and C.
arachidicola) of groundnut is
common in north-eastern region.

Adoption of crop rotation with non-
leguminous crops minimizes disease
problem in groundnut. Spraying of
bavistin @ 1 g/litre solution at 45 to
50 days of crop age will manage the
diseases. Alternatively,Chlorthelonil
(2.5 g/l) or Hexaconazole (1 ml/litre)
may be sprayed at 45 to 50 days after
sowing. Problem of root grub
(Holotrachia  consanquina)  in
groundnut can be checked by
applying Carbofuran (Furadan) 1.5
kg ai/ha. Soil application of
neem-cake @ 100 kg/ha also reduces
the grub problem.

Cropping system

Groundnut can be grown as sole
as well as intercrop with upland rice
(3:1 or 4:2 row ratio) and maize (1:1
or 2:2 row ratio). Intercropping of
groundnut with upland rice and
maize increases total productivity per
unit of ha. A yield of 600 to 800 kg/
ha of groundnut is obtained from
intercropping of groundnut with rice
and maize. In intercropping, sowing
of groundnut can be done together
with rice during May/June,and with
maize in last week of April. Even, it
may be sown after 20 to 25 days of
maize sowing between the two rows
of maize or between two paired rows
of maize.

Groundnut could be successfully
adopted as a companion crop in
rice-and maize-based intercropping
systems in Meghalaya and other
states of north-eastern region.
Experiments on cropping systems to
study the cropping intensity and
productivity of individual crop were
worked out and acceptable cropping
systems were evaluated. A 300%
cropping intensity with higher
productivity was possible with fodder
maize followed by rice + groundnut
and mustard. Maize for green cobs
tollowed by groundnut and mustard
was found profitable. Suitable
groundnut varieties identified for

Table 3. Maize + groundnut intercropping for higher productivity

Cropping systems Maize Groundnut Maize Equivalent
(tonne/ha) (tonne/ha) Yield (tonne/ha)

Maize sole 3.26 - 3.26

Maize + groundnut (1:1) 1.56 1.78 6.01

Maize + groundnut (1:2) 1.24 2.21 6.75

Maize + groundnut (2:2) 1.69 2.04 6.79

CD (P=0.05) 0.45 - -
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Fig 2.

intercropping are ICGS 76 and
ICGS 44.

Maize + groundnut intercropping
(Fig. 2) in row ratio of 2:2 (6.79
tonne/ha) or 1:2 (6.75 tonne/ha) was
tound profitable in terms of maize
equivalent yield of the system (Table
3). All the intercropping proportion
of maize + groundnut recorded
significantly higher maize equivalent
yield compared to monocropping of
maize (3.26 tonne/ha). Intercropping
of groundnut with maize (wide-
spaced crop) improves soil fertility,
reduces soil loss due to runoft and
increases system productivity.

Mulching

Mulching is beneficial especially
during pre-rabi as it conserves soil
moisture, keeps the field weed-free,
and maintains soil temperature.
Polythene mulch (50 white) was
tound to be best for high yield of
groundnut during pre-rabi (Table 4).
Rice straw, grass mulch as well as
Ambrosia sp. and Eupatorium sp.
mulch @ 5 tonne/ha was also found
effective. On decomposition, organic
mulch materials add to the soil
fertility. During rainy season, it
reduces the soil loss due to erosion
along with runoft water.

ECONOMICS

Groundnut cultivation is more
economical than other crops like rice,
maize etc. in north-eastern region.
The cost of cultivation may vary
% 25,000 to 36,000 /ha depending
upon kind of inputs (fertilizer,

Maize + groundnut intercropping in terrace condition

manure, lime,
micro-nutrient
etc.) used in
production. On
an average a net
income of X
45,000/ha (R
30/kg pod) may
be achieved with
optimum
management
practices.
Income can be
further
enhanced with
processing and
value addition.

Constraints for groundnut production in

the region
For popularizing groundnut,

following constraints have to be
addressed in a systematic manner in
collaboration with research institutes,
state governments, line departments,
non-government  organization

(NGOs) and other development

agencies.

¢ Culinary use of mustard oil over
groundnut oil.

¢ Lack of market infrastructure for
groundnut.

* Lack of procurement and
processing facilities for groundnut.

¢ Non-availability of quality seed
materials and other inputs like
biofertilizer etc.

* Direct consumption of groundnut
by the local people is very less as it
is not a part of their food habit.

¢ Post-harvest problem due to heavy
rainfall.

¢ Prevailing land tenure systems of
hills states also do not motivate they
farmers either to make effort for
development of cultivable land or
diversification of crops.

Strategies for popularization of
groundnut in north-eastern region
Considering the low yield of
upland rice and maize (1.5 to 2.0
tonne/ha), groundnut can be a good
substitute for these two upland crops.
However, groundnut being a non-
traditional crop of this region, it has
yet to gain its momentum. To
popularize groundnut in the north-
eastern region, marketing and

Table 4. Response of groundnut to

mulching
Mulching materials Groundnut
yield (tonne/ha)
No mulch 1.23
Polythene mulch 2.35
Grass mulch 1.92
Straw mulch 2.00

infrastructure facilities has to be
created for procurement of produce,
supply of quality seeds and agro-
inputs.

SUMMARY

Field experiments and
demonstrations conducted across the
north-eastern hills region revealed
that groundnut is a potential crop for
the region. The crop under optimum
management condition gives at least
2.5 to 3 tonne/ha pod yield.
Recommended NPK + lime
application in furrow (500 kg/ha)
was found suitable for optimum
groundnut vyield. For organic
groundnut production application of
farmyard manure 10 tonne/ha along
with liming and application of
biofertilizer is recommended.
Groundnut varieties like ICGS 76,
BAU 13, GSMG 84-1 could produce
a pod yield of 2.8 to 3.0 tonnes/ha
under mid hill conditions of north-
eastern region. Maize+ groundnut
(2:2) and groundnut-rapeseed were
found profitable for enhancing
system productivity and conserving
soil health. On an average, a net
income of X 45,000 may be obtained
from a well-managed groundnut
crop. With adequate support for
processing, value addition and
marketing, groundnut can be a
potential crop for livelihood
improvement of hill farmers.
Groundnut has the potential to
conserve natural resources, improve
soil-health and enhance system
productivity and livelihood of farmers
in north-eastern region.

13Senior Scientists, Dlvision of Agronomy,
25Scientists, “Division of Crop Production,
National Institute of Abiotic Stress
Management, Baramati, Maharashtra.
Corresponding authors’ e mail: anup_icar@
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