10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Tillage Practices and Rabi Crops Affects Energetics of Rainfed Rice Based Cropping System of
Chhattisgarh

Abstract

In rice based cropping system, intensive tillage operations, which consume a huge amount of energy in
the form of fuel and labor, are carried out after harvesting of rice for growing the next crop. Modification in
tillage practices may not only reduce energy consumption but also could make the system more dynamic and
efficient. The present study involving four tillage practices and six different rabi crops was undertaken in strip
plot design with three replications to understand the effect of tillage practices and rabi crops on the energetics of
rainfed rice based cropping system. Results of study clearly demonstrated that zero tillage direct drilling of
seeds at 2" days after harvesting of rice with toria and minimum tillage and line sowing of seeds at 3" days
after harvesting of rice with Safflower recorded 40% less energy input and 59% more energy output,
respectively than Farmer’s practice-seeds and fertilizers broadcasting at 12" days after harvesting of rice with
Safflower. Among the tillage practices, zero tillage direct drilling of seeds at 2" days after harvesting of rice
recorded 63 and 74% higher energy productivity and energy intensity, respectively over farmers practice.
Among the rabi crops, significantly higher energy productivity, energy intensity and net energy (0.84 kg MJ ™,
6.74 MJ Rs ™ and 66.72x10° MJ ha™, respectively) were recorded under safflower. With higher energy
productivity and intensity, ZT direct drilling of seeds at 2" DAH of rice and safflower found best for the

energetic management of rainfed rice based cropping system of Chhattisgarh.

Key words: Rabi crops. Tillage practices. Cropping system. Energy productivity. Energy intensity. Specific
energy

Indian agriculture is traditionally a system of rainfed farming as about 53% area out of 139.9 million
hectare (Mha) of net cropped area [1] is still rainfed, produces about 45% of food grains and 75-85% of pulses
and oilseeds and a number of important industrial crops. Rice-based cropping systems is most dominant in the
Chhattisgarh region of India and for sowing of rabi crops after harvesting of rainfed rice, intensive tillage
operations, which consume large quantity of fuel and energy, are carried out to get desired seed bed for better
seed germination and further crop growth. Adopting modified tillage practices not only reduce the cost of
cultivation by reducing fuel consumption but also provide better conditions for growth and development of crop.
Therefore, the zero tillage (ZT) and minimum tillage (MT) practices are considered as a viable alternative to

conventional or intensive tillage [2] as ZT and MT remarkably reduce working time, fuel consumption, energy
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requirements and cost compared to conventional tillage (CT). In present scenario due to over exploitation of
natural resources (soil, water and energy) and offset the production cost and environmental footprints, the
conservation agriculture (CA) based crop production technologies are gaining attention to explore maximum
yield potential of rabi crops [3]. The CA based crop management practices also found to be effective for
increasing crop productivity [4, 5], profitability and energy use efficiency [6]. However, so for very few studies
focusing on effects of tillage practices and rabi crops on energetics of rainfed rice based cropping system have
been conducted across the globe. Therefore, looking into paucity of research data on enegetics of rainfed rice
based cropping system, a study was undertaken to find out the effects of tillage practices and rabi crops on
energetics of rainfed rice based cropping system of Chhattisgarh region.

A field experiment with 4 tillage practices (T,-ZT direct drilling of seeds and fertilizers at 2" days after
harvesting (DAH) of rice, T, -MT and line sowing of seeds at 3 DAH of rice, T;-MT at 6™ DAH of rice, T,-
Farmer practice broadcasting seeds and fertilizer at 12" DAH of rice in horizontal strips) and 6 different rabi
crops (Ci-buckwheat, C,-chickpea, Cs-lathyrus, C,-safflower, Cs-linseed and Cg-toria in vertical strips) was
undertaken at Research cum-Instructional Farm, Indira Gandhi Krishi Viswavidyalaya, Raipur, Chhattisgarh
during rabi season of 2014-15 in strip plot design with three replications. Geographically, Raipur is situated in
the centre of Chhattisgarh state and lies between 21° 16 N latitude and 81°36 E longitudes with an altitude of
298 m above the mean sea level. The soil of the experimental field was sandy loam in texture (Inceptisols), had
bulk density 1.48 g m®, particle density 2.57 g m® and porosity 41%, pH 6.6, organic carbon 0.72%, available
nitrogen 219 kg ha®, available phosphorus 16.70 kg ha™, exchangeable potassium 322.2 kg ha™ and normal
electrical conductivity. The crops varieties used for the experiment were JG-14 (Buckwheat), Prateek
(Chickpea), Bhima (Safflower), RLC-92 (Lathyrus), Indira (Linseed) and Toria-1 (Toria). The sowing of
different crop in treatment Ty, T, T3 and T, was done on 31% October, 1%, 4™ and 10" November 2014,
respectively. All recommended package of practices of each crop were adopted during study period. The
maximum and minimum temperature of study area during crop growing period varied between 25°C to 37.3°C
and 8°C to 21.5°C, respectively with 3 to 9.8 per day bright sunshine hours. However, the maximum and
minimum relative humidity in same period was recorded 94 and 22 per cent, respectively with 11.7 mm rainfall.
The energy inputs were calculated in MJ ha™ with reference to the standard values prescribed by Mittal et al. [7].
The other energy studies were done with the help of established equations are being mentioned as under:

Energy intensity (MJ Rs™) = Energy output (MJ ha™)/ Cost of cultivation Q)

Energy productivity (kg MJ™) = Output grain + by product (kg ha™*)/ Energy input (MJ ha™) 2)
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Specific energy = Energy input (MJ ha™*)/ Crop yield (kg ha) ()
Net energy = Energy output (MJ ha™)- Energy input MJ ha™* (4)
The data obtained under study were analyzed by the method of analysis of variance as described by Gomez and
Gomez [8].

The highest energy input (6277 MJ ha™) was recorded under T,xC, followed by 5945 MJ ha™ under
T4xCy. The lowest energy input (2572 MJ ha™) was recorded under T1xCg which was 40% lesser than T,xC,
combination. These results are in agreement with the findings of Choudhary et al. [9], Khaledian et al. [10] and
Jha et al. [11]. The significantly highest and lowest energy output was recorded under T,xC, (86125 MJ ha™)
and T,xCq (22309 MJ ha™), respectively. These results are corroborated with the findings of Kumar et al. [12]
and Singh et al. [13]. With respect to energy productivity and energy intensity, T, recorded significantly higher
energy productivity (0.72 kg MJ™) and energy intensity (4.28 MJ Rs™), whereas, the lowest energy productivity
(0.44 kg MJ™) and energy intensity (2.45 MJ Rs™) was recorded under treatment T,. Mishra and Singh [14]
observed higher energy productivity and energy intensity in ZT-ZT system due to higher system productivity.
Yadav et al. [15] and Choudhary et al. [9] also noted the highest energy intensity under ZT sequence. Among
the rabi crops, significantly higher energy productivity and energy intensity (0.84 kg MJ™ and 6.74 MJ Rs™,
respectively) was recorded under safflower. However, lowest energy productivity (0.34 kg MJ™) was recorded
under the buckwheat. But, lowest energy intensity (2.29 MJ Rs ) was obtained under toria. Tillage practices
and rabi crops also recorded significant difference (p=0.05) for net and specific energy. T, yielded significantly
higher net energy (38.06x10° MJ ha™) over rest of the tillage practices but was at par with T;. Whereas, the
lowest net energy (25.97x10°MJ ha™) was recorded under T,. Among the crops, significantly higher net energy
(66.72x10° MJ ha™) and lowest net energy (19.29x10° MJ ha™) was recorded under safflower and buckwheat,
respectively. With respect to specific energy, T, (858.82) and T, (544.08) respectively recorded significantly
higher and lower specific energy. Significantly highest (1273.80) and lowest (344.35) specific energy among
crops was recorded in buckwheat and lathyrus, respectively. Honnali and Chittapur [16] reported higher net
energy returns in maize—chickpea followed by transplanted Bt cotton due more output energy and low input
energy associated with these systems. Mishra et al. [17] also reported similar research findings.

Results of the study indicated that among the tillage practices, ZT direct drilling of seeds and fertilizers
at 2" DAH of rice followed by MT and line sowing of seeds at 3" DAH of rice recorded maximum energy
productivity, intensity, and net energy. However, among the rabi crops, Safflower adjudged better with respect

to energy productivity, intensity, and net energy. Therefore, in conclusion, it may be said that ZT direct drilling
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of seeds at 2" DAH of rice with safflower was best for the energetic management of rainfed rice based cropping
system of Chhattisgarh. It is also suggested that further study of longer duration on similar line may be
undertaken with the inclusion of some more rabi crops for getting better insights about energetics management
in the rice based cropping system.
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