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I ncreasing crop productivity
and maintaining a clean

environment are major
challenges to agricultural
scientists in the 21st century.
Besides that farming in rainfed
Tripura is a a high risk activity
and characterized as complex-
diverse-risk prone type. An
intensive natural resource
mining and continuous
degradation of natural resources
(soil, water, vegetation) under
conventional agriculture
practices will not ensure farm
productivity and food security for the
coming years. To meet these
challenges, crop production practices
need to be modified for obtaining
higher yields and minimized
environmental pollution. The

paradigm in crop production
for maintaining the
sustainability, improving soil
health and clean environment
with proper residue
management. Conservation
agriculture practices are
designed to achieve
sustainability by
implementation of sustainable
management practices that
minimize environmental
degradation and conserve
resources while maintaining

high yielding, profitable systems, and
also improve the biological functions
of the agro-ecosystem with limited
mechanical practices and judicious use
of external inputs. Resource
Conserving Technologies using locally
available resources encompasses
practices that enhance resource or
input-use efficiency and provide
immediate, identifiable and
demonstrable economic benefits such
as reduction in production costs,
saving of irrigation water, fuel, labour
requirements, and timely establishment
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Conservation agriculture (CA) is a new paradigm in crop production for maintaining the
sustainability, improving soil health and clean environment with proper residue management. It is
possible to get about 397-513 kg/ha of lentil seed yield and extra income 11588 - 16308  ` /ha to the
farmer and increase their cropping intensity 200% from existing 100% following conservation
agriculture practices like reduced and zero tillage cultivation of lentil in rice fallow. The rice
productivity in successive years increases due to fixation of nitrogen by leguminous crop (lentil), addition
of organic matter due to better residue management and improvement in physico-chemical and
biological parameters of the soils.
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Reduced tillage lentil without irrigation

management of crop residues and
improvement of soil fertility is a key
component of sustainable cropping
systems. In order to keep production
system in different land situations
sustainable, conservation agriculture
based on minimum/zero tillage (no-
till), residue retention/incorporation
and crop diversification is an
alternative to conciliate agriculture
with its environment and overcome
the imposed constraints of the climate
change and high input cost.
Conservation agriculture is a new
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of crops resulting in improved yields,
soil health and income. Conservation
agriculture is characterized by
following linked principles:
• Minimum mechanical soil

interruption or reduction in tillage
- The ultimate goal is zero tillage
or controlled till seeding for all
crops in a cropping system if
feasible.

• Retention of adequate amount of
crop residues or permanent
organic soil cover on the soil
surface: The ultimate goal is
surface retention of sufficient crop
residues to protect the soil from
water run-off and erosion,
improve water infiltration and
reduce evaporation to improve
water productivity, increase soil
organic matter and biological
activity and enhance long term
sustainability.

• Diversification of crop species
grown in progression and/or
associations or use of sensible crop
rotations: The ultimate goal is to
employ economically viable,
diversified crop rotations to help
in moderation of possible weed,
disease and pest problems,
enhance soil biodiversity, take
advantage of biological nitrogen
fixation and provide farmers with
new risk management
opportunities.

• Improved economic benefits and
livelihoods from sustainable
conservation agriculture systems:
The ultimate goal is secure farm
level economic viability and
stability.

Major advantages of conservation
agriculture are purported to be
reduced wind and water erosion of
topsoil, increased water use efficiency
through improved water infiltration
and retention, increased nutrient use
efficiency through enhanced nutrient
cycling and fertilizer placement
adjacent to seed, reduced oscillation
of surface soil temperatures, increased
soil organic matter and diverse soil
biology, reduced fuel, labour and

depth at 5 m interval creates the
desirable soil moisture situations and
use of crop residue or rice stubble in
zero tillage to reduce the moisture
stress. Reduced tillage can be more
beneficial with one light ploughing
with power tiller to break the surface
crust and soil pore continuity to
reduce the capillary water loss
through evaporation.

Advantages of reduced and zero
tillage
• Timely sowing of lentil after

harvest of rice.
• Residuals moisture from rice crop

is conserved and used for second
crop.

• Reduce cost of cultivation.
• Saves fuel, labour and energy.
• Less erosion due to intact soil and

surface residue layer.
• Build-up in soil health due to less

disturbance and enhanced
microbial activity.

• Increase in cropping intensity (%).
• Higher net income.

Characteristics of lowland rice
ecosystem in hills

Lowland rice is cultivated during
April to November in Tripura
depending upon the amount of
rainfall. Main rice (Aman) is
transplanted during first fortnight of
July and harvested during November.
After rice harvest, the moisture level
remains high owing to release of
moisture from surrounding Tilla
lands. Cultivation of second rice is
not possible due to non-availability of
sufficient irrigation water. Under such

overall crop establishment costs, and
more timely operations.

Legumes are ideal crops for two
components of conservation
agriculture—soil cover and rotation—
either as a growing crop or as
residue. The major advantage of
legumes is the addition of fixed
nitrogen (N) to the soil and non
depletion of existing soil N reserves
because of their ability to meet their
own N needs through fixation.
Legumes contribute high quality
organic matter to the soil because of
their high N to carbon ratio and are
effective in breaking disease cycles of
particular cereal crops because of their
genetic dissimilarity with cereals and
thus host different sets of pests and
diseases. Many legumes are deep
rooted, contributing to nutrient
cycling and water infiltration in the
soil. Further, some legumes access
nutrients otherwise unavailable to
other crops, by mechanisms such as
dissolution by root exudates, and
render those nutrients available to
subsequent crops. Lentil is very good
crop for rice fallow for breaking the
monotony of rice monocropping and
cover the soil during fallow period.

Opportunity of reduced/zero tillage
for lowland rice fallow

Rice is the main staple food of
regions occupying an area of
2,32,160 hectare which is more than
90% of net cultivated area in Tripura.
The cropping intensity in the region
is varying from about 140-170%.
Conventionally, after kharif rice, fields
remain fallow in lowland, mainly due
to excess moisture owing to seepage
from surrounding hillocks during the
time of sowing of crops and mild to
severe moisture stress at the time of
flowering and grain-filling stages.
Draining water from rice field
completely at physiological maturity
(about 10 days before harvest) creates
favourable condition for successful
cultivation of rabi pulses like lentil,
lathyrus etc. A simple drainage
channel of 30 cm width and 20 cm

Table 1. Effect of reduced and zero tillage on
productivity and economics of lentil

Particulars Reduced Zero
tillage tillage

Seed yield (kg/ha) 513 397
Stover yield (kg/ha) 1,624 1,257
Cost of cultivation (`/ha) 12,575 10,775
Return from seed (`/ha) 25,635 19,848
Return from stover (`/ha) 3,247 2,514
Total return (`/ha) 28,882 22,363
Net return (`/ha) 16,308 11,588
B: C ratio 2.30 2.08
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situation, cultivation of low water
requiring crops like lentil, lathyrus
etc. is possible following reduced and
zero tillage after rice harvest for
enhancing cropping intensity, farm
income and livelihood.

Cultural practices for zero tillage
lentil in lowland rice fallow
• When rice crop reaches

physiological maturity, provide a
narrow drainage channel (30 cm
width × 20 cm depth) around the
standing rice crop at an interval of
5 m. This will ensure a fairly good
condition of field for sowing of
lentil within 15-20 days of rice
harvest.

• Harvest rice by leaving at least 20
cm standing stubble above the
ground uniformly.

• Weeds are killed by spray of a total
weed killer (Glyphosate @ 4 ml/
litre water).

• Herbicides should be applied at
least 7 -10 days prior to sowing/
planting operations.

• Open a narrow furrow using
manual furrow opener/wooden
deshi plough in between two rows
of previous rice crop and sow the
water primed seed of lentil.

• Plant to plant spacing in a row
should be maintained at 1-2 cm.

• This practice requires 40-45 kg
seed/ha

• Before sowing the seed in field,
soak the seed 24 hours in water
and then dry in shade for 4-6
hours.

• Treat the seed with rhizobium and
PSB @ 200 gram packet of each
for 10 kg seed.

• Apply 20 kg N (40 kg urea), 40
kg P2O5 (250 kg SSP) and 20 kg
K2O (30 kg MOP) for one hectare
of field area.

• Fertilizers and seeds are placed in
the narrow furrows created by a
‘V’ shaped furrow opener.

• Cover the seeds with the soil after
placing fertilizer and seeds.

• Alternatively, the water primed
lentil seed can be broadcasted in

• Fertilizers and seeds are placed in
the narrow furrows created by a
‘V’ shaped furrow opener.

• Cover the seeds with the soil after
placing fertilizer and seeds.

• Urea or DAP solution (2%) (20 g
urea or DAP/litre of water) may
be applied as foliar spray just
before flowering.

• Rest of the cultural operations
(weeding, application of
pesticides, life saving irrigation if
required) are done as
recommended.

Results
On farm demonstration on

reduced and zero tillage cultivation of
lentil in rice fallow after harvest of
rice under NAIP was conducted at
Maracherra and Balaram, Dhalai
Tripura. Fifty farmer beneficiaries
were selected for lentil cultivation
after harvest of rice. All the farmers
are grouped in two categories:
Farmer for reduced tillage cultivation
of lentil with a total area 4 ha and
farmer for zero tillage cultivation of
lentil with a total area 4 ha. The
WBL-77 variety of lentil was testified
for both reduced as well as zero
tillage. Results showed that the
growth performance of lentil was
good under both reduced and zero
tillage system. Reduced tillage
recorded higher seed yield (513 kg/
ha), stover yield (1,624 kg/ha), net
return (16,308 `/ha) and B: C ratio
(2.30) as compared to zero tillage
(Table 1). This may be due to
moisture stress in zero tillage fields at
flowering and grain-filling stages
However, total cost of cultivation was
lowest with zero tillage cultivation of
lentil. The cultivation of reduce and
zero tillage lentil gave extra income
11,588 – 16,308 `/ha to the farmer
and increase in their cropping
intensity 200% from existing 100%.

SUMMARY

Conservation agriculture is a new
paradigm in crop production for

the field just one week before rice
harvest if soil moisture condition
is good (only moist field and no
standing water). However
requirement of seed is higher in
this method, about 50 kg/ha.

• The lentil seeds get germinated
before rice harvesting.

• Urea or DAP solution (2%) (20 g
urea or DAP/litre of water) may
be applied as foliar spray just
before flowering.

• Rest of the cultural operations
(weeding, application of
pesticides, life saving irrigation if
required) are done as
recommended.

Cultural practices for reduced
tillage lentil in lowland rice fallow
• Provide a narrow drainage channel

(30 cm width × 20 cm depth)
around the standing rice crop at
an interval of 5 m during
physiological maturity of the rice
crop. This will ensure a fairly
dried field for ploughing within
10-15 days of rice harvest.

• Harvest rice by leaving at least 10-
20 cm standing stubble above the
ground uniformly.

• Plough the field 1or 2 times
through power tiller for breaking
the surface crust and destroy the
existing weed plants.

• Sow the lentil by opening a
narrow furrow using manual
furrow opener/wooden made deshi
plough at 25-30 cm row spacing.

• Plant to plant spacing in a row
should be maintained at 1-2 cm.

• This practice requires 30-35 kg
seed/ha.

• Before sowing the seed in field,
sock the seed 24 hours in water
and then dry in shade for 4-6
hour.

• Treat the seed with rhizobium and
PSB @ 200 gram packet of each
for 10 kg seed.

• Apply 20 kg N (40 kg urea), 40
kg P2O5 (250 kg SSP) and 20 kg
K2O (30 kg MOP) for one hectare
of field area. (Continued on page 36)
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huge population, India had targeted
to harvest 230 million tonnes of food
grains by the year 2002. There is
acute shortage of fodder in the
country and availability of forage is in
the extent of 60 percent of the
desired need, but there is no scope to
increase more area under cultivation.
Similar is the case for fuel
production. An ideal combination and
utilization of the natural resources,
perhaps through agroforestry system,
the countries projected target of food,
fodder and fuel wood can be
achieved on a sustainable manner.

Restoring land degradation: The
recognized forms of soil degradation
are physical, chemical and biological
degradation. The physical degradation
includes soil erosion (by water and
wind), desertification, compaction and
hard setting. Chemical degradation
includes acidification and sodification,
biological degradation covers decline
in organic matter and reduction in
soil biological activity. The potential
of trees has been recognized and
given new focus to reclaim and
restore degraded lands. Agroforestry
is becoming widely called upon to
reclaim degraded lands.

Soil erosion: Taking appropriate
control measure we can control the
land degradation occuring through
erosion. Agroforestry is a very
potential agronomic practice to
protect the land against erosion. The
integration of tree component on

biomass of trees is in root.
Biological N-fixation: The

nitrogen fixation by the trees
represents a clear gain to the nutrient
economy. Luckily, there is no dearth
of NFT’s available in the Indian sub
continent.

SUMMARY

The Indian farming community is
passing through a hard time. There
may be several reasons. The primary
reason seems to be the fast changing
agro-climatic conditions which has
resulted in low rainfall pattern and
high temperatures. Many states are
even facing drinking water problems.
The basic reasons are less tree cover,
less forest cover and deforestation
process. Basic problems can be solved
with the adoption of agroforestry
systems. Tree-crop interface has an
added advantage because in their
association there is no competition
among them for plant nutrients and
soil moisture as both derive these
from different zones. Trees have a
deep-rooted system whereas, crops
have a shallow root system. Further,
giving greater preference to nitrogen
fixing trees (NFT’s), in addition
extending various benefits to its
associated components, it improves
the soil health. Various agroforestry
systems extend insurance cover to the
farming community, which is an
added advantage.

agricultural and pasturelands helps in
controlling water erosion. The trees
along with crops protect the soil
from water erosion due to its cover,
barrier and soil reinforcement
functions. The tree litter cover
reduces splash erosion and intercepts
sediment from surface water flow.
The planting of trees in the form of
windbreaks and shelterbelt has
become a common practice to protect
the soil from wind erosion. The
effectiveness depends on the height
and density of windbreaks and
shelterbelt.

Soil fertility improvement: The
trees maintain or improve the soil
nutrient status directly by addition of
organic matter and nutrients to the
soil, augmenting biological nitrogen
fixation and promoting efficient
nutrient cycling and indirectly by
controlling soil erosion.

Organic matter and nutrient
addition to soil: In agroforestry
system, major recognized avenue for
addition of organic matter and
nutrients to the soil is through above
ground biomass like litter fall/
pruning, twigs, branches, fruits etc.
and below ground biomass such as
roots. The litter fall/ pruning add
nutrients to soil, thus improve the
soil fertility status. Like above ground
biomass, the below ground biomass
of trees, i.e. root systems add organic
matter and nutrients to the soil.
About 20 to 30 % of total living

maintaining the sustainability,
improving soil health and clean
environment with proper residue
management. Conservation agriculture
practices are designed to achieve
sustainability by implementation of
sustainable management practices that
minimize environment degradation
and conserve resources while
maintaining high yielding, profitable
systems, and also improve the
biological functions of the agro-

ecosystem with limited mechanical
practices and judicious use of external
inputs. It is possible to get about
397-513 kg/ha of lentil seed yield
and extra income of 11,588–16,308/
ha to the farmer following reduced
and zero tillage practice in rice fallow.
The rice productivity in successive
years increases due to fixation of
nitrogen by leguminous crop (lentil),
addition of organic matter due to
better residue management and

improvement in physico-chemical and
biological parameters of the soils.
Therefore, the practice of reduced and
zero tillage lentil is a viable resource
conserving technology for Tripura for
increasing cropping intensity,
employment, nutritional security and
higher income. Realizing very good
potential of reduced and zero tillage
lentil in rice fallow large scale field
demonstrations would be undertaken
in farmers’ field.

Zero Tillage Cultivation...
(Continued from page 30)
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