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Abstract — The study was conducted in the district
Balodabazar-Bhatapara of Chhattisgarh state under Project
National initiative on climate resilience agriculture (NICRA)
by KrishiVigyan Kendra, Bhatapara through coordinating
institution ICAR-CRIDA Hyderabad. The trial of four year
was carried out during Rabi 2012-13, 2013-14, 2014-15, and
2015-16 on forty farmer’s field of NICRA Project adopted
village Bakulahi of Bhatapara block of the district with size of
trial is one acre. To evaluate the potential of conservation
agriculture to improve soil water balance and agricultural
productivity, the In-situ moisture conservation technique of
Natural Resource Conservation module under NICRA
project was demonstrated and calibrated using the data of a
field experiment in NICRA Adopted village Bakulahi,
Climatic vulnerability of the village is Draught. The average
annual precipitation at the site is 863 mm, 73% of which falls
during the growing season. The data collected from the field
were analyzed and the result of the study in respect of
percentage increase in yield in recommended practice
increased 10.62% over farmers practice. The average yield in
zero-tillage method was recorded 24.42 q ha' over
conventional sowing it is 22.08q ha'. The B:C ratio was
observed higher side in zero-tillage method is 2.56 as
compared to conventional method sowing of wheat is 2.03. The
additional wheat production from zero-tillage technology
gives about Rs. 6732/- per ha additional income. The finding
have clearly established that wheat sowing can be advanced at
least 10-15 days over conventional tillage system, enabling to
harvest an advantage that cannot be obtained by using
recommended varieties for late sown condition.
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I. INTRODUCTION

The district Balodabazar-Bhatapara is located at central
part of Chhattisgarh under Chhattisgarh plain agro-climatic
zone. The annual rainfall of the district is 1100 mm but the
study area Bhatapara block of the district in NICRA project
Adopted village Bakulahi, Climatic vulnerability of the
village is Draught. The average annual precipitation at the
site is 863 mm, 73% of which falls during the growing
season. The cropping intensity of the district is 130.91%
with paddy grown in kharif season and wheat, gram,
lathyrus in the Rabi season. However Mono cropping of
paddy is the dominating system. Among the double
cropping systems-lathyrus is important in the plains under
rain fed conditions. The cultivable area of the district under
upland is near about 24.22%, 50.83% is on midland and
24.94% under lowland. Swarna and Mahamaya are two

very popular varieties of paddy in the district. Both varieties
have 135-145 days duration. In the rainfed system, double
cropping is limited because of a lack of residual moisture
for the establishment of a second crop after medium to late
variety of paddy [18].

On-station and on-farm trials with ZT wheat in the rice-
wheat systems of the IGP have shown primarily positive
impacts on wheat crop management, particularly through
reduced input needs combined with potential yield
increases [3]; [6]; [8]; [11]. Effects on land preparation and
crop establishment that CT practices for wheat are very
intensive in India's rice-wheat systems. Due to the adoption
of ZT technology, the number of field operations for wheat
crop establishment (including tillage) decrease from an
average of seven to only one [8]; [9]. Effects on soils,
weeds, pests and diseases in ZT typically improves soil
quality in various dimensions, including soil structure, soil
fertility and soil biological properties. Rice-wheat systems
typically have low soil organic carbon [1]. ZT soils
reportedly have higher organic carbon contents than CT
soils, but also a lower pH (due to nitrification; [8] [9]). ZT
typically reduces the incidence of weeds in the wheat crop
[7]; [8]; [9]; [10]. In fact, ZT reduced the nematodes
population and enhanced both the earthworm population
and predator diversity and density in wheat [8]; [9].

The generally positive yield effects of ZT on wheat are
mostly due to: (i) timely sowing; and (ii) increased input-
use efficiency and weed control [12]. Terminal heat implies
that wheat yield potential reduces by 1-1.5% per day if
planting occurs after 20 November [3]; [13]; [15].
Approximately 30% of wheat cultivation is under late
sowing in the Indian IGP, and ZT allows for timelier
establishment. In direct sowing no planking is done and
therefore most of the because of seeds remains exposed in
the furrows and because of this energy required for
metabolic activities of monocot seeds is less. This leads to
early formation of seminal roots in 12-15 DAS. The
formation of seminal roots in 12-15 conventional
conditions is usually 15 DAS and become dysfunctional 30
DAS and crown root initiation stage is at 21-25 DAS.
Therefore seminal roots which enhance crop growth
formed 10-12 days before and are functional along with
crown roots for another 5-10 days [17]. Early growth
promotes higher yield in late sown condition also. Two
factors contribute to the overall profitability of ZT that the
value of the yield increase and the production cost savings,
particularly savings in land preparation and crop
establishment. Savings in irrigation pumping and inputs

Copyright © 2017 IJAIR, All right reserved
1016



may add to this.

Socio-economic and system impacts both large and small
landholders adopt ZT [5]; [10]. For now though, the
technology has spread far more significantly and thereby
primarily benefited the better endowed areas. In much the
same way, the early adopters of ZT tend to be better
endowed (e.g. larger landholdings, better educated; [14]).
Using a conversion factor of 2.6 kg CO» emission per liter
of diesel [12] and a relatively conservative estimate of 35
liters of diesel saved per hectare, we estimate ZT annually
saving 91 kg of CO, emission per hectare. [2] have
highlighted that ZT with residue retention and 50% of the
recommended application of nitrogen / phosphorus /
potassium fertilizer could effectively half the total carbon-
equivalent emissions to 14 t CO; ha™! per year compared
with a high-input CT cropping system with residue burning
and organic amendments, due to improved nutrient use and
environmental efficiency.

II. MATERIAL AND METHODS

The trial was carried out during Rabi 2012-13, 2013-14,
2014-15, and 2015-16 on forty farmer’s field of NICRA
Project adopted village Bakulahi of Bhatapara block of the
district with size of trial is one acre. The machine Zero till
seed cum fertilizer drill was provided by Faculty of
Agricultural Engineering, IGKV, Raipur (In rabi 2012-13)
and CIAE Bhopal (In Rabi 2013-14 to 2015-16), under
central sector scheme of farm mechanization. The farmers
were selected on the basis of their past experience. Before
trial training were conducted to farmers about use of Zero
till seed cum fertilizer drill machine by the KVK scientists.
Yield effects, cost savings and profitability, socio-
economic and system impacts, climate resilience
environmental impacts and energy use pattern i.e. Energy
use efficiency (energy ratio), energy productivity, specific
energy [17], and net energy were calculated, as they are
shown in Equations 14 [16] were study on above trial.

Total energy output (M]/ha)

Energy efficiency = (1)

Total energy intput (MJ/ha) "
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Grain yield (kg/ha)
Total energy intput (MJ/ha) """

Energy productivity = 2)

Total energy intput (MJ/ha)
Grain yield (kg/ha)

~(3)

Specific energy =

Net energy = Energy output (M]/ha)- Energy input(M]/ha)
..(4)

Keeping in the view need, under rainfed farming to
increase area under double cropping in the district therefore
Krishi Vigyan Kendra Bhatapara has taken following
technologies i.e. Promotion of short duration varieties of
Paddy, Direct seeded line sowing of paddy and Use of Zero
Till Seed cum Fertilizer Drill (ZTSD) for Sowing of Wheat,
intervention by front line demonstration.

III. RESULT AND DISCUSSION

The zero-tillage technology is not remunerative but also
eco-friendly. It envisages 100 per cent saving in land
preparation as wheat sowing is done just after harvesting of
preceding rice crop without any ploughing. Thus in zero
tillage the soil is left undisturbed from harvest of rice to
sowing of wheat. The data collected from the field were
analyzed and the results of the study in respect of (i)
Percentage increase in yield and (ii) Benefit Cost ratio are
summarized below:

(i) Percentage increase in yield: the yield in
recommended practice increased 10.62% over farmers
practice. The average yield in Zero till seed cum fertilizer
drill method was recorded 24.42 q ha™! over conventional
sowing it is 22.08 q ha!. The difference of yield in ZTSD
and conventional sowing is justified in table 1.

(ii) Benefit Cost ratio: B:C ratio were also worked out for
both farmers practice and demonstration plots from sowing
to harvesting as given in table. The B:C ratio as observed
from table has been more in ZTSD field as compare to
conventional method of sowing of wheat. It is because of
reduction in primary tillage operation in ZTSD method as
well as due to higher production.

Table 1: Analysis of Zero tillage and conventional method (average data of four years)

Yield % Parameter* . C(.)St o.f Gross Net
. % change in| cultivation Cost return .
Treatment change in (No. of Parameter B:C Ratio
(q /ha) Yield Panicle/m?) (Rs./ha) (Rs./ha) |(Rs./ha)
Ti 22.08 243 15222 30685 15463 2.03
10.62 8.65
T2 24.42 264 13298 33918 | 22195 2.56

Ti: Farmers practice (Conventional system-After harvesting of paddy tillage operation and sowing)
T,: Recommended practice (Zero tillage system-After harvesting of paddy direct sowing of wheat by ZTSD)
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Table 2: Analysis of sowing parameters, time and energy
use pattern in wheat production for Zero tillage and
conventional method

Parameters Zero tillage|Conventional
system _[tillage system
Sowing parameters
a. Bulk density (g/cm?®) 1.63 1.52
b. Moisture content (%) 16.80 15.20
Time required
a. Preparatory tillage (h/ha) Nil 7.25
b. Sowing (h/ha) 2.15 2.05
Diesel consumption(l/ha), 6.50 28.20
Tillage+Sowing
Energy use pattern
a. Total direct energy used (MJ/ha) | 366.02 1587.94
a. Total energy input (MJ/ ha) 10131.21 11734.31
b. Total energy output (MJ/ha) 133869.15 | 137077.45
c. Net energy (MJ/ha) 123737.94 | 125343.14
d. Energy ratio 13.21 11.68
e. Specific energy (MJ/ha) 4.19 5.31
g. Energy productivity (kg/MJ) 0.24 0.19

Data regarding time requirement under different tillage
and seeding systems as well as direct seeding of wheat by
zero-till fertilizer seed-drill are given in Table 2. The time
requirement (h ha') for seed bed preparation and seeding
of wheat crop 9.30 and 2.15 under conventional and zero
tillage systems, respectively. This clearly indicates that
time saving under zero tillage was 76.88 percent over
conventional system (Table 2). The fuel consumption for
seedbed preparation and seeding of wheat crop under
conventional system was 28.20 whereas it was 6.50 1 ha™!
for zero till fertilizer seed drill system the percentage saving
of fuel under zero till fertilizer seed drill system was 76.95
percent compared to conventional system. This showed that
zero tillage system of wheat sowing may be considered as
fuel efficient compared to conventional system.

g ¥ : e o e
Fig.1:FLD visit by AICRP Wheat, Scientist

yi e pf fervafarm
. I(!_) b g s e

Fig.2:FLD (Zero-tillage Wheat) at NCRA village
Bakulahi
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The total direct energy used for tillage + seeding in both the
zero tillage and conventional system were 366.02 and
1587.94 MIJ h-1, respectively. The conventional system of
seeding (tillage + seeding) required 4.34 times more energy
compared to zero till fertilizer seed drill system for sowing
of wheat. However on the basis of total energy input for
wheat cultivation under conventional method was 1.16
times more compared to improved method of seeding (zero
till fertilizer seed drill). Economic analysis shows that zero
tillage system resulted higher net benefit compared to
conventional system and it is very well reflected through
higher benefit cost ratio (2.56) as compared to conventional
system. Comparing the energy parameters it was in zero
tillage received higher energy ratio (13.21) and lower
specific energy (4.19) compared to conventional system.
Combining the factors like higher energy ratio, lower
specific energy and higher benefit cost ratio, it may be said
that the cultivation of wheat under zero till fertilizer seed
drill was found better compared to conventional sowing
and results proven that, zero tillage is the Climate
Resilience Based Natural Resource Conservation
Technology for Wheat in the Rice-Wheat Cropping Pattern.

IV. CONCLUSION

The zero till fertilizer seed drill was found energy
efficient and cost efficient compared to conventional
sowing of wheat on the basis of energy ratio, specific
energy and benefit cost ratio. As timely sowing of wheat is
a major problem in Rice-Wheat cropping pattern. The use
of zero tillage technology besides being economical, time
saving, energy efficient, manages weeds, soil along with its
moisture and advances sowing time. Adoption of zero
tillage technology enabled farmers to plant wheat about 10-
15 days earlier conventional practice. Early planting
resulted in 11% additional grain yield over conventional
practice. The average yield in zero-tillage method was
recorded 24.42 q ha'! over conventional sowing it is 22.08q
ha!. The B:C ratio was observed higher side in zero-tillage
method is 2.56 as compared to conventional method sowing
of wheat is 2.03. The additional wheat production from
Zero tillage technology gives about Rs. 6732/- per hectare
additional income. Short duration varieties of paddy with
line sowing and use of zero seed cum fertilizer seed drill in
seeding of Rabi crops; increase the prospect of double
cropping under rainfed condition. The farmers were
convinced of the above interventions.
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