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Abstract: By continuous and rapid growth in industrialization 

as well as population, the agricultural lands are also becoming 
less and less continuously day by day which results in increase in 
the population of small land holders. In addition to this, because 
of continuous decreasing production the youth of the villages are 
also migrating in big cities for the employment, resulting 
decreasing manpower essential to perform various seedbed 
operations in the villages. Hence, it is the need of time for small 
farmers having small agricultural land and having less crop 
production to introduce the cost-effective farm mechanization so 
that they can improve production rate. Rotavator is the best option 
available to achieve this landmark as it is already proved that 
seedbed prepared by using rotavator gives highest benefit to cost 
ratio. For this experimental study the whole land of 9 acre area is 
divided into 18 plots of equal size in area. The combination of 
method of seedbed preparation and use of fertilizers were the 
preliminary criteria. The categories of fertilizer according to 
quantity are discussed earlier which are 50kg, 35kg and 65kg per 
acre respectively. The quantities of organic fertilizer used are 45kg 
and 60kg per acre of agricultural land for both seedbeds which 
are prepared manually and by using rotavator. The highest 
production of Pigeon Pea was obtained of 814kg was from the plot 
whose seedbed is prepared by using agricultural machine called 
rotavator and organic fertilizer; next highest production is 
obtained of 802 kg from the plot whose seedbed is prepared by 
using rotavator and the fertilizer used was chemical fertilizer. The 
minimum production of Pigeon Pea which is 690 kg was obtained 
in the plot whose seedbed was prepared manually and chemical 
fertilizer was used.  

Index Terms: Fertilizer, Plot, Production, Rotavator, Seedbed 
Preparation 

I. INTRODUCTION 

Rotavator can play an important role in double or multiple 
cropping systems where the time for land preparation is very 
less or limited. Rotavator is a tillage implement comprising of 
various types of blades like L-shaped, C-shaped and J-shaped 
mounted on flanges, L-shaped blades are preferred over 
C-shaped and J-shaped blades. This implement affixed to a 
shaft that is driven by tractor Power-Take-Off (PTO) [1]. It is 
used for mixing manure or fertilizers into soil and for seedbed 
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preparation. It offers an advantage of superior soil mixing, 
better pulverisation. It also saves time and money to prepare 
seedbed rapidly for multi season farmers [2].  

Rotavator is the best option available to achieve this 
landmark as it is already proved that seedbed prepared by 
using rotavator gives highest benefit to cost ratio. It is also 
proved that use of rotavator for seedbed preparation also 
saves time and money compared to other method such as use 
of cultivator or manually seedbed preparation done [3]. In this 
experimental study the whole land of 9 acre area is divided 
into 18 plots of equal size in area. The combination of method 
of seedbed preparation and use of fertilizers were the 
preliminary criteria for finalising the lots for study. Based on 
these parameters all 18 plots were divided in 9 different 
categories. Out of 18 plots two plots were selected randomly 
for each combination of method of seedbed preparation and 
use of type of fertilizer for the experimental study. The best 
combination of method of seedbed preparation and use of 
type of fertilizer is opted from the final combined production 
of two similar plots of 9 categories finalised earlier. The use 
of chemical fertilizer is divided into three sections according 
to the quantity of fertilizer used in agricultural land.  First 
category is as per the guidelines of the Agriculture Ministry, 
Government of India; i.e. farmer should not use more than 
50kg of chemical fertilizer per acre of land, second category is 
use of 35kg of chemical fertilizer per acre of land, and the 
final category for study is according to actual practice what 
farmers are using in the region i.e. 65kg of chemical fertilizer 
per acre of land. On the other hand the quantity of organic 
fertilizer selected for study is in two categories one is 45kg 
per acre and other is 60kg of chemical fertilizer per acre of 
land for both seedbed preparations were done by manually 
and by using rotavator [4]. 

II. MATERIAL AND METHODS  

For this experimental study the whole land of 9 acre area is 
divided into 18 plots of equal size in area. The combination of 
method of seedbed preparation and use of fertilizers were the 
preliminary criteria for finalising the lots for study which is 
shown in Table 2. The selections of plots were done randomly. 
Plots were selected in the group of two randomly for the every 
combination of seedbed preparation and use of fertilizer for 
this experimental study, and the final production of two plot 
of same category is combined to measure the total output and 
to compare and find which is the best combination of method 
of seedbed preparation and fertilizer used. 
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 The general guidelines for use of chemical fertilizer from 
Agricultural Ministry is 50kg/acre in agricultural lands as per 
the Indian soil testing manual released in 2011 by the Central 
Agriculture Ministry, GoI [5]. Urea is used as chemical 
fertilizer in this experiment available in the local market. 
When urea reacts with the soil, it gives the product called as 
ammonia; within the short time span 2 to 3 days (faster under 
warm conditions) ammonium ions gets formed by chemical 
reaction that takes place with water.  
Naturally available organic substance mainly consists of 
basically minor levels of minerals, clays, gypsum and mainly 
humic acid [6]. It eases organic material incorporation to the 
soil, it decomposes at faster rate by accelerating its nutrient 

utilization. The seedbed preparation of 10 plots was done by 
manually and of 8 plots wad done by using rotavator. The 
chemical fertilizer was used in 9 plots and organic fertiliser 
was used in 9 plots. The amount of urea used is divided into 
three categories. The categories of fertilizer according to 
quantity are discussed earlier which are 50kg, 35kg and 65kg 
per acre respectively [7]. The quantities of organic fertilizer 
used are 45kg and 60kg per acre of agricultural land for both 
seedbeds which are prepared manually and by using 
rotavator. The method of selection of plots for this experiment 
for the combination of fertilizer used and type of seedbed 
preparation is shown in Table 1. 
 

Table 1. Randomly Plots selection for experiment 

M1U1-35 M1O1-45 M2O2-45 R1U1-65 R2U2-65 R2U2-45 

R2O2-60 M1O1-60 R1O1-60 M2U2-35 R1O1-60 M2U2-50 

M1U1-65 R2O2-60 M1U1-50 R1O1-45 M2O2-60 M2U2-65 

Table 2. Method of seedbed preparation and fertilizer used 

Sr. 
No. 

Notation Description 

1 M1U1-35 Plot 1, manual seedbed preparation with use of Urea 35kg/acre  

2 M2U2-35 Plot 2, manual seedbed preparation with use of Urea 35kg/acre 

3 M1U1-50 Plot 1, manual seedbed preparation with use of Urea 50kg/acre  

4 M2U2-50 Plot 2, manual seedbed preparation with use of Urea 50kg/acre 

5 M1U1-65 Plot 1, manual seedbed preparation with use of Urea 60kg/acre  

6 M2U2-65 Plot 2, manual seedbed preparation with use of Urea 65kg/acre 

7 M1O1-45 Plot 1, manual seedbed preparation with use of organic fertilizer 45kg/acre 

8 M2O2-45 Plot 2, manual seedbed preparation with use of organic fertilizer 45kg/acre 

9 M1O1-60 Plot 1, manual seedbed preparation with use of organic fertilizer 60kg/acre 

10 M2O2-60 Plot 2, manual seedbed preparation with use of organic fertilizer 60kg/acre 

11 R1U1-50 Plot 1, Rotavator seedbed preparation with use of Urea 50kg/acre 

12 R2U2-50 Plot 2, Rotavator seedbed preparation with use of Urea 50kg/acre 

13 R1U1-65 Plot 1, Rotavator seedbed preparation with use of Urea 65kg/acre 

14 R2U2-65 Plot 2, Rotavator seedbed preparation with use of Urea 65kg/acre 

15 R1O1-45 Plot 1, Rotavator seedbed preparation with use of organic fertilizer 45kg /acre 

16 R2O2-45 Plot 2, Rotavator seedbed preparation with use of organic fertilizer 45kg/acre 
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17 R1O1-60 Plot 1, Rotavator seedbed preparation with use of organic fertilizer 60kg/acre 

18 R2O2-60 Plot 2, Rotavator seedbed preparation with use of organic fertilizer 60kg/acre 

III. MATERIAL AND METHODS 

Urea which is used as chemical fertilizer was found quite 
toxic to the health of Pigeon Pea plants and earthworm present 
in the soil. There was a significant correlation between the 
amount of Urea used and the productivity of crops in the 
agricultural land [8]. The quantity and quality of Pigeon Pea 
crops decreased steadily with the increase in the dose of Urea. 
Healthy plants and higher crop productivity of Pigeon Pea in 
the plots where organic fertilizer were used and prepared by 
using rotavator have provided better productivity because 

organic fertilizers probably provide effective nutrition 
directly to the crops and this might be the reason for the higher 
productivity. Plot wise total Pigeon Pea production output of 
seedbed prepared manually and by using rotavator also for 
use of chemical and organic fertilizer is shown in Table 3. Use 
of organic fertilizer instate of chemical fertilizer which not 
only improve Pigeon Pea production rate but also help in 
minimizing the enrichment of ground water, river water and 
lake water also reduces soil pollution caused by excessive use 
of chemical fertilizer. 

Table 3. Plot wise Pigeon Pea production 

Sr. No. Notation Plot wise Production Total Output 

1 M1U1-35 341kg 
690kg 

2 M2U2-35 349kg 

3 M1U1-50 365kg 
728kg 

4 M2U2-50 363kg 

5 M1U1-65 348kg 
698kg 

6 M2U2-65 350kg 

7 M1O1-45 346kg 
692kg 

8 M2O2-45 346kg 

9 M1O1-60 360kg 
719kg 

10 M2O2-60 319kg 

11 R1U1-50 400kg 
802kg 

12 R2U2-50 402kg 

13 R1U1-65 374kg 
748kg 

14 R2U2-65 374kg 

15 R1O1-45 379kg 
760kg 

16 R2O2-45 381kg 

17 R1O1-60 411kg 
814kg 

18 R2O2-60 403kg 
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Figure 1. Plot wise Pigeon Pea production

IV. CONCLUSIONS 

 Experimental study of the whole land of 9 acre area which 
is divided into 18 plots of equal size in area was done. The 
combination of method of seedbed preparation and use of 
fertilizers were the preliminary criteria during the 
experimentation. The highest production of Pigeon Pea 
obtained was 814kg from the plot whose seedbed was 
prepared using agricultural machine called rotavator and 
organic fertilizer. Next highest production obtained was about 
802 kg from the plot whose seedbed was prepared using 
rotavator and the fertilizer used was chemical fertilizer. The 
minimum production of Pigeon Pea of 690 kg was obtained in 
the plot whose seedbed was prepared manually with the use of 
chemical fertilizer. Hence the risk of soil and water pollution 
is minimised by using organic fertilizers. Also the effects of 
harmful chemical sprays will be eliminated by use of organic 
fertilizers. From above experimental study we can conclude 
that the category having combination of both organic fertilizer 
as well as rotavator for seedbed preparation for sowing should 
be adopted for higher crop production and higher benefit to 
cost ratio. 
 
  
REFERENCES 

1. S.K. Mandal, Dr. B. Bhattacharya, Dr. S. Mukherjee, Optimization of 
Design Parameters for Rotary tiller‟s Blade, Proceedings of the 1st 

International and 16th National Conference on Machines and 
Mechanisms, IIT Roorkee, India, 2013, Dec 18-20. 

2. Ashok G. Matani and Ankush D. Bhishnurkar, Effectiveness of 
Rotavator towards Cleaner Environment and Enhanced Agricultural 
Productivity, Indian Journal of Science and Technology, Vol 10(28), 
DOI: 10.17485/ijst/2017/v10i28/116237, July 2017. 

3. G.U.Shinde, J.M.Potekar, R.V.Shinde, Dr.S.R.Kajale, 2011, Design 
Analysis of Rotary Tillage Tool Components by CAD-tool: Rotavator, 
International Conference on Environmental and Agriculture 
Engineering IPCBEE, Singapore, 15.  

4. Ashley Leach, Stephen Reiners, Marc Fuchs, Brian Nault, Evaluating 
integrated pest management tactics for onion thrips and pathogens they 
transmit to onion, Agriculture Ecosystems and Environment (Science 
Direct) December 2017. 89-110. 

5. Divya J and Belagali S.L., Effect of Extensive use of Chemical 
fertilizers on Nitrate and Phosphate Enrichment in Water resources of 
Selected Agricultural Areas of T.Narasipura Taluk, Mysore District, 

Karnataka, India, Proceeding of International Conference 
SWRDM-2012, 43-47.  

6. A. J. Reinecke, and S.A. Reinecke, ―Earthworms as test organisms in 

ecotoxicological assessment of toxicant impacts on ecosystems,‖ In: 

Edwards C.A. (ed.): Earthworm Ecology. CRC Press, Boca Raton, 
299–320, 2004. 

7. Serpil Savci, Investigation of Effect of Chemical Fertilizers on 
Environment, Sci Verse Science Direct, Procedia APCBEE, ICESD 
2012: 5-7 January 2012, Hong Kong, 287-292. 

8. M.S. Ullah, M.S. Islam, M.A. Islam and T. Haque, Effects of organic 
manures and chemical fertilizers on the yield of brinjal and soil 
properties, J. Bangladesh Agril. Univ. 6(2): 271–276, 2008, 271-276. 

9. Guangwei Huang, Planning for interrogative management of wastewater 
disposal,  irrigation water supply and fertilizer use: A case study in arid 
land of China, Journal of Water Resource and Protection, 9(3), 2017, 
482-492. 

AUTHORS PROFILE 

 
Ankush D. Bhishnurkar has Completed 
Bachelor of Engineering in Automobile 
Engineering from North Maharashtra 
University, Jalgaon, India 
and M.Tech. specialization in Production 
Engineering from Government College of 
Engineering Amravati, Maharashtra, India. And 
currently working as Assistant Professor in the 
Department of Mechanical Engineering. His 

area of interest covers Agricultural machinery, 
Manufacturing / Production Engineering and Quality Control.  He has more 
than 25 papers have been presented in IITs, NITs and other organizations in 
India and Published in national as well as international journals. He was 
awarded best poster presentation award at ChEmference 2015 at 
IIT  Hyderabad. He is a life member of   Indian Society for Technical 
Education (ISTE) 
 

  
 Dr. Ashok G. Matani is  Ph.D. (Mech. Engg). 
MBA (Marketing) Having total (Academic, 
Research, Administrative & Industrial) = 28 Years.  
Areas of Interest included 
Energy Conservation, Industrial Engineering, 
Productivity, Industrial Management, Operations 
Management, Entrepreneurship, Water 

Conservation and Environment.  
 
 
 
 
 



International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878 (Online), Volume-8 Issue-2, July 2019    

52 

 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: B1796078219/19©BEIESP 
DOI: 10.35940/ijrte.B1796.078219 
Journal Website: www.ijrte.org 
 
 

More than 100 number of research / technical papers [Presented / Accepted] 
in Seminars / Conferences organized in Indian Institutes of Technology / 
National Institute of Technology [IITs/ IIMs/ NITs].  3 Ph.D. scholars 
awarded Ph.D. degree from Sant Gadge Baba Amravati University and One 
Ph.D. scholar research work in progress. Reviewer  of  Conferences / 
Journals / Editorial Board Membership of Journals: National Conference 
Product Design, Manufacturing 
(NCPDM)2015@M.N.N.I.T.-Allahabad2015, 21st-22ndNov 2015.  2nd 
International and 17th National Conference on Machines & Mechanisms, 
iNACoMM 2015 @ I.I.T.-  Kanpur ,16th -19th December 2015. 
Indian Journal of Environment Protection, Varanasi , SCOPUS indexed 
journal,  International Journal of Mechanical Engineering & Technology ( 
IJMET) SCOPUS Indexed Journals,  Reviewer of Journal Resources, 
Conservation & Recycling published by  Elsevier. 
Delivered Keynote Addresses / Invited Talks/ Lectures   in various FDP / 
STTP / Refresher Training programs .Worked As Session Chair and 
delivered keynote lectures in various Interntaional / national conferences/ 
seminars organized in IITs/NITs .  Best Papers Awarded in Conferences / 
Seminars in IITs/ NITs : 
[1] National Productivity Competition 2015The Case Study Competition, 
3rd International Conference on Industrial Engg(ICIE-2015)@SVNIT  Surat, 
26-28th  Nov 2015.  
[2] Sixth Annual Research Symposium in Chemical Engg, ChEmference 
2015, Indian Institute of Technology(IIT), Hyderabad, 5-6th Dec. 2015 
[3] International Conference on Contemporary Design & Analysis of 
Manufacturing and Industrial Engineering Systems, NIT Tiruchirapalli [ 
TN] 18-20th Jan.2018. 

 

mailto:2015@M.N.N.I.T.-Allahabad2015

