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Energy input and output relationship in rice based cropping systems B.L. MANJUNATH1 AND C.J. ITNAL2 1. Sr. Scientist (Agronomy), 1C AH Research Complex for Goa, Old Goa-403402, Goa. 2. Former Director of Instruction (Agri.) and Emeritus Scientist (ICAR), University of Agricultural Sciences, Dharwad. Abstract: A field experiment was conducted in ICAR Research Complex at Goa, during 1999-2002 to study the energy input-output relationships of different rice based cropping systems with recycled manurial resources in a split-plot design with three replications. Among the cropping systems tried, rice- brinjal system received relatively higher energy input (23,135 MJ ha-1) that too from the non-renewable energy sources (14,909 MJ ha-1). However, the treatment could also yield substantially higher energy output (1,57,269 MJ ha-1). The use of recycled manures particularly paddy straw with mushroom spent substrate accounted for higher energy output although it recorded higher energy input (21,062 MJ ha-1). Rice-brinjal cropping system recorded better energy efficiency with additional input of energy in terms of irrigation which was mainly due to the higher productivity of the cropping system. In contrast, rice-sunnhemp and rice-fallow systems revealed lower energy input but ultimately their energy output was also lower.



Introduction Farming uses energy intensive technologies for maximizing the productivity. The problems of energy consumption, shortage and environmental pollution have created an urge for processing organics for energy and plant nutrient recovery. Besides this, efficient utilization of renewable energy resources may play a key role in insulating Indian agriculture against any possible oil crisis in the world. The concept of integrated energy production and use management is based on research findings, that farm income is greatly enhanced by increased use of energy produced on the farm (Surendra singh et al. 1997). For practice of integrated energy production and use-management, sources of energy available on the farm are to be used and it should form an integral part of the various activities and products of the farm. The integrated energy production and use management has been shown to be the most viable means of increasing agricultural production. Hence, convincing farmers and researchers to think in this direction is essential.



Keeping these things in view, an attempt was made to assess the energy input-output relationships in a rice based cropping system involving residue recycling from the locally preferred crops suited to the agro-climatic conditions of Goa. Material and methods A field experiment was conducted during kharif-rabi seasons of 1999-2002 in ICAR Research Complex at Goa. The soil of the experimental site was sandy loam, acidic in reaction, having moderate levels of N (292 kg ha-1), P2O5 (37.9 kg ha-1) and K20 (264 kg ha-1). The experiment was conducted in a split-plot design with three replications. The recycled manurial resources from the rice based cropping systems and allied agroenterprises of dairy, poultry and mushroom production viz. farm yard manure, poultry manure, paddy straw with mushroom spent substrate (in 2:1 ratio) along with a control (no recycled manure) formed the main plot treatments. Rice (variety Jyothi) based cropping systems suited
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Table 1.



Energy unit conversion equivalents for direct and indirect sources of energy



Sl No.



Components of energy



I 1.



INPUTS Human labour Woman Animals Chemical fertilizer



2. 3.



4.
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Man Woman hour Bullocks Nitrogen Phosphorus Potassium FYM kg (dry wt) Superior chemicals All crop seeds Poultry Feed



5. 6. 7. 8.



Organic Manures Poultry manure Chemicals Seed Feed Irrigation



II 1. 2. 3. 4.



OUTPUTS Grains Paddy, Cowpea, Groundnut Forage grass/straw/stover & haulms Sunnhemp stalks Brinjal fruits



Unit



Equivalent energy (MJ)



Man hour 1.57 Pair hour kg kg kg kg (dry wt) 0.6 kg kg (dry wt) kg ha. cm



1.96



120.0 14.7 12.9 143.8



kg (dry wt) kg (dry wt) kg (dry wt) t ( fresh wt)



14.7 12.5 12.5 1.00



14.05 60.6 11.1 6.7 0.3



Mittal et al. (1985)



to the location viz. rice-groundnut (variety DH3-30), rice- cowpea (variety V-118), rice- brinjal (variety local Agassaim), rice-sunnhemp with rice- fallow system as control constituted the sub plot treatments. All the crop residues were incorporated in situ after the crop harvest. The recommended dosage of fertilisers were applied both for rice and rice based crops. All the crops were grown under residual moisture except brinjal which was raised under protective irrigation as per the local practice. Practically no rain was received during the crop growth period of rice based crops. The total energy for rice production system was calculated from the total material input energy plus their required operational energies in terms of renewable and non-renewable sources by each component in the system using equivalents of energy as per Mittal et al. (1985) and the same is presented in Table 1. The amount of output energy was calculated from the yield and biomass residues. Energy



efficiency was worked out taking into account the input and output energy for each treatment adopting the method given by Dazhong and Pimental (1984) as Energy output (MJ ha-1) Energy efficiency = ——————————— Energy input (MJ ha-1) Specific energy of the system was calculated in terms of energy required to produce a kg of rice grain equivalent and expressed as MJ kg -1 Energy input (MJ ha-1) Specific energy = --------------------------------Rice grain equivalent yield (kg ha-1) Results and Discussion Energy input The details of energy input for different cropping systems and recycled manures are presented in Table 2.
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Table 2. Energy input in rice based cropping systems. Energy input (MJ ha-1)



Treatment



Renewable



Non-renewable



Total energy (MJ ha-1)



M0



CS 0 CS1 CS2 CS3 CS4 Mean



3492 6536 4559 5923 4473 4997



5768 8343 8036 14909 5768 8565



9260 14879 12595 20832 10241 13561



M,



CS0 CS1 CS2 CS3 CS4 Mean



4992 8036 6059 7423 5973 6497



5768 8343 8036 14909 5768 8565



10760 16379 14095 22332 11741 15061



M2



CS0 CS1 CS2 CS3 CS4 Mean



3702 6746 4769 6133 4683 5207



5768 8343 8036 14909 5768 8565



9470 15089 12805 21042 10451 13771



M3



CS0 CS1 CS2 CS3 CS4 Mean



10992 14036 12059 13423 11973 12497



5768 8343 8036 14909 5678 8547



16760 22379 20095 28332 17741 21067



M0 M1 M2 M3



-



No recycled manure + Recommended NPK Recycled FYM + Recommended NPK Recycled poultry manure + Recommended NPK Recycled paddy straw + Recycled mushroom spent substrate+ Recommended NPK



The use of recycled manures particularly paddy straw with mushroom spent substrate (M3) accounted for higher (21,062 MJ ha-1) energy input. However, the increased energy was from renewable sources (12,497 MJ ha-1), as paddy straw along with mushroom



CS0 - Rice-Fallow CS1 - Rice -Groundnut CS2 - Rice - Cowpea CS3 - Rice - Brinjal CS4 - Rice -Sunnhemp



spent substrate was available within the system. The non-renewable energy input was nearly constant (8,565 MJ ha-1) with all the recycled manurial treatments due to application of recommended fertilizers.
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Table 3. Energy output in rice based cropping systems Energy input (MJ ha-1)



Treatment



Total energy (MJ ha-1)



Renewable



Non-renewable



M0



CS0 CS1 CS2 CS3 CS4 Mean



76226 91056 93823 144989 91345 99488



8.23 6.12 7.45 6.96 8.92 7.54



2.20 2.58 1.69 1.86 2.17 2.10



M,



CS0 CS1 CS2 CS3 CS4 Mean



77697 95452 98411 149710 91684 102591



7.22 5.83 6.77 6.70 7.81 6.87



2.58 2.44 1.86 2.09 2.51 2.30



M2



CS0 CS1 CS2 CS3 CS4 Mean



77303 95523 94782 147314 92185 101421



8.16 6.33 7.40 7.00 8.82 7.54



2.27 2.12 1.57 2.10 2.23 2.06



M3



CS0 CS1 CS2 CS3 CS4 Mean



81500 97139 106233 187063 96307 113648



4.86 4.34 5.29 6.60 5.43 5.30



3.58 3.37 2.69 2.25 3.52 3.08



M0 M1 M2 M3



-



No recycled manure + Recommended NPK Recycled FYM + Recommended NPK Recycled poultry manure + Recommended NPK Recycled paddy straw + Recycled mushroom spent substrate+ Recommended NPK



Among the cropping systems tried, ricebrinjal system received relatively higher energy input (23,135 MJ ha -1) that too from nonrenewable energy sources (14,909 MJ ha -1). The requirement of non-renewable sources of energy for the system was relatively higher than the renewable energy as a result of higher energy involvement with irrigation, which ac-



CS0 CS1 CS2 CS3 CS4



- Rice-Fallow - Rice -Groundnut - Rice - Cowpea - Rice - Brinjal - Rice -Sunnhemp



counted for nearly 60 per cent of the total energy requirement for the crop production as is also reported earlier by Jayanthi (1995). In contrast, rice-cowpea system was moderate in its energy input (14,898 MJ ha-1) without much dependence on non-renewable energy (8,036 MJ ha-1) sources.
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Energy output The mean energy output varjed among the recycled manures and cropping systems and the same is presented in Table 3. Higher energy output (1,13,648 MJ ha-1) was recorded with recycling of paddy straw and mushroom spent substrate and was followed by recycled FYM (1,00,199 MJ ha-1). Energy output was the lowest when no manure was recycled (99,488 MJ ha-1). Recycling of paddy straw with mushroom spent substrate recorded 14.2 per cent higher energy output over no recycled manure treatment. Among the cropping systems, rice-brinjal system recorded considerably higher energy output (1,57,269 MJ ha-1) and was followed by rice-cowpea system (97,562 MJ ha-1). Higher productivity of the crops in the sequence both in terms of economic and biomass yield with the application of recycled manures accounted for higher energy output. The lowest energy output (78,182 MJ ha-1) was recorded with ricefallow system. Energy efficiency Energy efficiency gives the energy produced per unit of energy invested. The mean energy efficiency was the highest with recycled poultry manure and when no recycled manure was applied (both 7.54) while recycling of paddy straw with mushroom spent substrate recorded lower energy efficiency (5.30). Rice-sunnhemp system was more efficient in energy conversion (energy efficiency 7.75) while rice alone was the next best in order (7.12) which was mainly due to the lesser energy input involved in contrast to the energy rich outputs. Rice- groundnut system recorded the least efficiency in terms of energy (5.66). However, rice-brinjal cropping system had better energy efficiency even with additional input of energy in terms of irrigation which was



mainly due to the higher productivity of the cropping system. Specific energy Specific energy of a cropping system which indicates the energy required to produce a kg of rice grain equivalent, followed a trend similar to that of energy efficiency. The specific energy pooled over years revealed that the energy required to produce a kg of rice grain equivalent yield was the least with recycled poultry manure (2.1 MJ kg-1) and the highest with paddy straw with mushroom spent substrate (3.08 MJ kg-1) among the recycled manures. Rice-cowpea system was found to be the best with least energy requirement to produce a kg of rice grain equivalent yield (1.95 MJ kg-1). In contrast, cropping rice during kharif and fallow during rabi season recorded the highest specific energy (2.66 MJ to produce a kg of rice grain) among the cropping systems. References Dazhong, W. and flow through in China. Environment,



Pimental, D. (1984). Energy an organic agro-eco-system Agricultural Ecosystems 11 : 145-160.



Jayanthi, C. (1995). Sustainable component linkage and resource recycling to lowland integrated farming systems. Ph.D. Thesis, Tamil Nadu Agricultural University, Coimbatore. Mittal, U.K., Mittal, J.P. and Dhawan, K.C. (1985). AICRP on energy requirements in agriculture sector. In : Research Manual on Energy Requirements in Agriculture Sector, Coordinating Cell, Punjab Agricultural University, Ludhiana, pp.20-23. Surendra Singh, Verma S.R. and Mittal, J.P. (1997). Energy requirements for production of major crops in India, Agricultural Mechanisation in Asia, Africa and Latin America, 28: 13-17. (Received : September 2003; Revised : January 2005)



























[image: Input-Output Relationship between 47 Project Management ...]
Input-Output Relationship between 47 Project Management ...












[image: Recursion Output Input]
Recursion Output Input












[image: Input - Output Problems.pdf]
Input - Output Problems.pdf












[image: Input-Output Design.pdf]
Input-Output Design.pdf












[image: Input-output logics - Semantic Scholar]
Input-output logics - Semantic Scholar












[image: Input - Output Problems.pdf]
Input - Output Problems.pdf












[image: Input-output logics - final text]
Input-output logics - final text












[image: Module5-Input Output Storage Devices.pdf]
Module5-Input Output Storage Devices.pdf












[image: Multiple-input multiple-output (MIMO) spread-spectrum system and ...]
Multiple-input multiple-output (MIMO) spread-spectrum system and ...












[image: Name: Rosetta Index: Abstract Data input and output ...]
Name: Rosetta Index: Abstract Data input and output ...












[image: Multiple-input multiple-output (MIMO) spread-spectrum system and ...]
Multiple-input multiple-output (MIMO) spread-spectrum system and ...












[image: A convenient and accurate parallel Input/Output USB ...]
A convenient and accurate parallel Input/Output USB ...












[image: Globalization of Inflation and Input-Output Linkages]
Globalization of Inflation and Input-Output Linkages












[image: Force feedback computer input and output device with coordinated ...]
Force feedback computer input and output device with coordinated ...












[image: 1.3.1 Input,Output, and storage devices.pdf]
1.3.1 Input,Output, and storage devices.pdf












[image: imm 8-60 Input-Output Module.pdf]
imm 8-60 Input-Output Module.pdf












[image: An Exploration through Input Output Model]
An Exploration through Input Output Model












[image: IO in I-O: Size, Industrial Organization and the Input-Output Network ...]
IO in I-O: Size, Industrial Organization and the Input-Output Network ...












[image: IO in I-O: Size, Industrial Organization and the Input-Output Network ...]
IO in I-O: Size, Industrial Organization and the Input-Output Network ...















Energy input and output relationship in rice based ...






Abstract: A field experiment was conducted in ICAR Research Complex at Goa, during. 1999-2002 to study the energy input-output relationships of different rice based cropping systems with recycled manurial resources in a split-plot design with three replications. Among the cropping systems tried, rice- brinjal system ... 






 Download PDF 



















 106KB Sizes
 1 Downloads
 158 Views








 Report























Recommend Documents







[image: alt]





Input-Output Relationship between 47 Project Management ... 

WPD WPD WPD WPD Dlvrbls; WPD WPD WPD WPD WPD. PR Doc Upd. PMP ... Input-Output Relationship between 47 Project Management Processes.pdf.














[image: alt]





Recursion Output Input 

Recursion. Output. Input. Page 2. void foo(string str). { printf(â€œ%s\nâ€�, str); foo(str);. } Recursion w/out a Base Case. Page 3. Factorial n! = n * (n - 1) * (n - 2) * â€¦ * 1 ...














[image: alt]





Input - Output Problems.pdf 

... ace rate gem fan cast. e) There will be no such step as the input gets rearranged before step-7. Directions (6-10): Study the following information to answer the given Questions. A words and Numbers Arrang-ement machine when given an input line o














[image: alt]





Input-Output Design.pdf 

Page 1. Whoops! There was a problem loading more pages. Input-Output Design.pdf. Input-Output Design.pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





Input-output logics - Semantic Scholar 

25 May 2000 - performance of the stock-market today, and outputs an analyst's commentary; or facts about your date and place of birth, with output your horoscope readings. In these examples, the ...... Amsterdam: IOS Press, Series: Frontiers in Artif














[image: alt]





Input - Output Problems.pdf 

... gets rearranged before step-7. Directions (6-10): Study the following information to answer the given Questions. A words and Numbers Arrang-ement machine ...














[image: alt]





Input-output logics - final text 

May 25, 2000 - its consequences, then apply G to them, and finally consider all of the consequences of what is ...... Amsterdam: IOS Press, Series: Frontiers in ...














[image: alt]





Module5-Input Output Storage Devices.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Module5-Input ...














[image: alt]





Multiple-input multiple-output (MIMO) spread-spectrum system and ... 

Mar 9, 2011 - Networks,â€� First Annual UCSD Conference on Wireless Communi cations in Cooperation ...... Additional objects and advantages of the invention are set forth in part in the ...... approach that of a Wired system. A space coding ...














[image: alt]





Name: Rosetta Index: Abstract Data input and output ... 

neural network analysis and provide more accurate predictions when more ... in conjunction with the pore-size distribution model by Mualem (1976) to yield the ...














[image: alt]





Multiple-input multiple-output (MIMO) spread-spectrum system and ... 

Mar 9, 2011 - (10) Patent Number: US RE43 ...... and Spread Spectrum Systemsâ€�, MacMillan Publishing Company,. NY, 1985 .... 1800-1805, Sweden. Cimini ...














[image: alt]





A convenient and accurate parallel Input/Output USB ... 

Therefore, computer controlled experiments require accu- racy and consistency ... host computer periodically queries input devices for state changes. Detection ...














[image: alt]





Globalization of Inflation and Input-Output Linkages 

Abstract: Inflation is highly synchronized across countries. This paper in- vestigates one possible source of inflation synchronization: trade in interme-.














[image: alt]





Force feedback computer input and output device with coordinated ... 

Nov 16, 2004 - Conference on Human Factors in Computing Systems, pp. 21425. Rubine, D.H. (Dec. 1991). .... terms of computational speed, memory, storage and display. However, the interface between users and the computer ...... bus 922 using, for exam














[image: alt]





1.3.1 Input,Output, and storage devices.pdf 

computer is able to work because there are instructions in its memory directing it, instructions that direct. the computer are called software or computer program. The physical parts of the computer that you can. see and touch, such as the keyboard, 














[image: alt]





imm 8-60 Input-Output Module.pdf 

imm 8-60 Input-Output Module.pdf. imm 8-60 Input-Output Module.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying imm 8-60 Input-Output ...














[image: alt]





An Exploration through Input Output Model 

Jul 15, 2007 - ... a particular sector. Higher the degree of betweeness implies that sector has ..... To understand the structural positions of different economic sectors in India, we present the network ..... Public administration. 0 0. 0. 68. 0. 67














[image: alt]





IO in I-O: Size, Industrial Organization and the Input-Output Network ... 

4 days ago - âˆ—I would like to acknowledge helpful comments from Axelle ArquiÃ©, James Best, Florin Bilbiie, Paul Beaudry, Ariel Burstein, Vasco M. Carvalho ... This is a â€œsmall worldâ€� network: a few nodes are ...... Barkai, Simcha, â€œDeclining














[image: alt]





IO in I-O: Size, Industrial Organization and the Input-Output Network ... 

Dec 31, 2017 - oligopolistic competition are shown to be dramatically different from the monopolistic case both at the sector and ... These changes in prices and output propagate to the other sectors through the I-O network. The increase in ... follo


























×
Report Energy input and output relationship in rice based ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















