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Abstract –  The study analyses agriculture research publication 
output for the period of 1970-2012. It is determined to observe 
the performance of a continent and country in a particular 
discipline of scientific research. This study deals from the web of 
science, applying the analytical tools part; Specialization Index 
(SI), Author Productivity, Authorship Pattern, Collaborative 
Index, Lotka’s Law, and Pareto Principle (80 X 20 Rule) have 
also been taken up to identify the research output of agriculture 
in the selected continents and special identification of Indian 
research. 
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I. IntroductIon

 In identifying the research performance in any area of 
science, it is essential to analyze the author’s productivity. 
The author’s productivity is determined by the scientists in a 
field.	Generally,	research	activity	is	carried	out	by	a	scientist	
or a group of scientists, depending on the nature and aim of 
the	 research.	 It	 also	 depends	 on	 the	 ability	 and	 efficiency	
of the involved scientists. This is based on their skills and 
talents. The analysis of the author’s productivity examines 
the prevailing trend in understanding the research process in 
any discipline of science.

II. revIew of lIterature

 Davarpanah  (2010) describes a model for measuring the 
strength and weakness of individual disciplines.  The model 
is developed based on the balanced approach. The model is 
tested on Iranian and Malaysian social sciences publications 
between 1991-2008 as a case study.  The result indicates 
that the differences in rankings for measures of publication 
output, citation distribution, and mean observed citation 
rate	are	large,	which	justifies	the	use	of	the	scientific	power	
index. Raghuraman, Chander and  Madras (2010) describes 
the  three-part study comparing the research performance of 
Indian institutions with that of other international institutions. 
They found that the institutions of national importance 
contributed the highest in terms of publications and citations 

per institution. Voracek and Loibl  (2009) reveals that a 
scientometric analysis of modern research on the second-to-
fourth digit ratio (2D:4D), a widely studied putative marker 
for	 prenatal	 androgen	 action,	 is	 presented.	 Key	 findings	
included evidence of publication bias and citation bias, 
incomplete coverage and out datedness of existing reviews, 
and	a	dearth	of	meta-analyses	in	this	field.	

 LaRowe, et al., (2009)  studies that the Scholarly Database 
aims to serve researchers and practitioners interested in the 
analysis, modelling, and visualization of large-scale data 
sets.	A	 specific	 focus	of	 this	database	 is	 to	 support	macro-
evolutionary	studies	of	science	and	to	communicate	findings	
via knowledge-domain visualizations. Lewis, Templeton 
and Luo (2007) investigates the measurement validity of the 
findings	 in	 the	 IS	 journal	 quality	 stream	 over	 the	 past	 ten	
years. The results of our tests for content, convergent, and 
discriminant validity, as well as those for parallel-form, test-
retest, and item-to-total reliability, were highly supportive. 
Bharvi,  Garg and Bali (2003)  analysis  1317 papers published 
in	first	fifty	volumes	during	1978	to	2001	of	the	international	
journal scientometrics indicates the heterogeneity of the 
field	with	emphasis	on	scientometric	assessment.	The	study	
indicates that the US share of papers is constantly on the 
decline while that of the Netherlands, India, France and 
Japan is on the rise. R. Revathi and S. Ravi examined India’s 
performance based on its publication output in Biodiversity 
during 1992-2009, based on several parameters, including the 
country annual average growth rate, global publicationshare, 
rank among ten countries of the world, national publication 
output, authorship pattern, high productive Indian Institutes 
etc.

III. objectIves of the study

 The major objectives are framed with the unique principle 
of the present study as mentioned below:

1. To identify the source and year wise distribution of 
Comprehensive and national Agriculture research output 
Scientists.
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2. To compare and to measure the analysis of continent with 
country-wise of agriculture research output performance.

3. To assess the institution-wise research concentration on 
agriculture of global and India level.

4. To test the applicability of Lotka’s law of author 
productivity	in	the	field	of	Agriculture.

IV. Methodology

 There are various sources contributing to the research 
output	 in	 the	 field	 of	 Agriculture	 by	 global	 and	 Indian	
Scientists. In this study the secondary sources are taken for 
analysis from the Web of Science online data base. The Web 
of knowledge is the search platform provided by Thomson 
Reuters	 (the	 former	Thomson	 Scientific	 emerged	 from	 the	
Institute	 for	 Scientific	 Information	 (ISI)	 in	 Philadelphia).	
The study period 1970 to 2012 is selected as the database 
is	available.	The	search	string	is	“Agriculture”	field	web	of	
science was used for the year’s from 1970 to 2012 download 
the records based the string.  

V. analysIs and InterpretatIon

 The Table I describes the analysis of agriculture research 
output at Indian visual aid the following facts: It is observed 
that its relative growth rates have shrunk gradually from 1.09 
at 1973 to 4.43 in the year of 2012. The whole study period 
sample mean relative growth rate of 0.45. Contrary to this, 
the Doubling Time for Indian publication of all sources of 
agriculture research output has decreased from 0.64 in 1973 
to 0.16 in 2012. The doubling time for publications at the 
aggregate level has been computed as 3.47 years.

 The Table II describes that the researcher concludes from 
the overall percentage analysis that the year group of 2007 to 
2012	produced	highest	publications	in	the	field	of	Agriculture.	
The	first	year	group	of	1970	to	1976	has	very	low	number	of	
publications. The European continent establishes the highest 
publication among other continents.

 Table III indicates forty six (23.96 %) Asian countries 
(totally 192 countries) with 9766 (17.66 %) Agriculture 
research output compared to other continents. It is noted 
that	in	the	year	group	of	1970	to	1976	just	five	articles	were	
articles appeared and it rose to 6498 at the year group of 
2007 to 2012.  It indicates an increase in the level of the total 
research output in the selected area of the Asian continent 
with 85341 TCS.

tabLe i reLative groWth rate of agricuLture in 
gLobaL and nationaL research output
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 The year group of 1970 to 1976 (0.03); 1977 to 1982 
(0.19); 1983 to 1988 (0.34); 1989 to 1994 (0.48); 1995 to 
2000 (0.55) and 2001 to 2006 (0.82) were showed lower 
priority among the selected period to the given time span. 
There is seen no average priority during the selected periods. 
The year group of 2007 to 2012 (1.44) were indicates higher 
priority.

 The Table V indicates the continents specialized index 
value and showed how they are related with their publication 
with world level. All continent were don’t have specialized 
relation with the world output. Specialized index values are 
European continent (0.68); North American continent (0.92); 
Asian continent  (0.55);  African continents  (0.53); Australian 
continent has (0.83) and South America has (0.53) SI value is 
below 1. North American continent (0.92) has showed their 
publications levels have average specialized relation to the 
world research output because their SI value is nearly equal 
to 1.

tabLe ii distribution of year Wise vs. continents Wise research  output of agricuLture

tabLe iv priority and speciaLization index of asian countries

tabLe v speciaLization index of seLected continents research 
output on agricuLture
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	 The	 Table	 VI	 reveals	 the	 first	 25	 prolific	 authors	 of	
Agriculture research belongs to their highest productivity. 
It shows the total local citation scores; total global citation 
scores;	 total	 citation	 ranks;	 first	 author’s	 contribution	 and	
single	author	contribution	among	these	seventy	five	authors.	
In the present study, the authors are ranked on the basis of 
their maximum number of papers published.



tabLe iii research performance of agricuLture output by  asian countries

25 AJIST- Vol.2 No.2 July-December 2012

A Scientometric Study of Authorship Collaboration in Agricultural Research from 1970 - 2012



	 The	Table	VII	indicates	authorship	pattern	in	the	field	of	
agriculture	research.	Here	the	authors	are	classified	according	
to the number of research contribution. In this aspect single 
author 15325 (8.83 %) contributed papers are 15325 (27.71%) 
taken into the purview of this study. It is noted that out of 
55296 research papers envisaged in the study, two authors 
23246 (13.4%) team were contributed 11623 (21.02%) of 
articles	 and	 it	 is	 occupying	 first	 rank.	 29749	 (17.14	%)	 of	
three authors were contributing 9914 (17.93%) of article 
in	 the	field	of	 agriculture	 research	occupies	 the	 third	 rank.	
Followed by 28704 (16.54%) of four authors team were 

tabLe vi proLific authors according to highest research productivity  (109547 authors and 5132 indian)
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contributed the articles 7176 (12.9 %); 22970 (13.24 %) 
of	five	authored	team	were	contributed	the	articles	of	4594	
(8.31%); 16542 (9.54 %) of six authored team were 2757 
(4.99 %) of publications produced in the area of agriculture 
respectively.  10388 (5.99 %) of seven authored team has 
produced 1484 (2.68 %) of research output; 6544 (3.78 %) of 
eight authors’ team were contributed 818 (1.48 %) of articles 
in agriculture; 4725 (2.72 %) of nine authored team were 
contributed 525 (0.95 %) of articles and 15283 (8.81%) of 
ten and more than ten authors team were produced the 1080 
(1.95	%)	of	related	field	articles.
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tabLe viii singLe vs muLti-author and degree of coLLaboration of agricuLture research output
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tabLe vii authorship patterns in the area of agricuLture research output
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tabLe ix  Lotka’s LaW of author productivity
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tabLe x shoWing institution Wise groWth rate of agricuLture indian research output 
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 The Table IX indicates the application of Lotka’s Law 
with respect to author productivity of agriculture research 
output. It is seen clearly from the table among the proportion 
of all contributions made single contribution 81585 (47.03 %) 
supremacy	high.	Further,	Lotka’s	Chi	square	model	confirms	
the source trend. It explains the fact that the tabulated value 
shows that observed authors’ value is higher than the expected 
value. Thus the present analysis clearly invalidates Lotka’s 
findings.	In	the	present	analysis,	productivity	is	attributed	to	
several factors. If a complete publication detail of an author 
is taken, Lotka’s Law testing may present a different picture. 
This	analysis	proves	 the	eighth	 (The	scientific	productivity	
of authors in the discipline of Agriculture research conforms 
to	 Lotka’s	 (n-value)	 inverse	 square	 law	 of	 scientific	
productivity) hypothesis.

 The Table VIII indicates the degree of collaboration in the 
research output on Agriculture. The degree of collaboration 
is 0.72 during the study period 1970 to 2012. i.e., out of the 
total 55296 literature published, 72% of them are published 
under combined undertaking. During the year 1970 to 2012 
the degree of collaboration was not a constant value, it shows 
differs of 0.13 and 0.86. It is seen clearly from the above that 
the degree of collaboration in producing research output on 
Agriculture research has shown an increasing trend during 
the study period since it is a new discipline. Based on this 
study, the result of the degree of collaboration C = 0.72. i.e, 
72% of collaborative authors’ articles published during the 
study periods.  
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 The Table X describes that among the 1753 Indian 
institutions, the top 20 (1.14 %) familiar institutions are 
contributing 36.99% research outputs, and the researcher has 
taken for analysis.  Remaining 98.86% of institutions were 
having	63.01%	of	articles	were	published	in	the	selected	field	
of agriculture. From  “IIT’s”  contributed more number of 
publications	117	(6.67%)	and	stood	in	first	rank	among	1753	
various institutions with 32 TLCS and 1131 TGCS. “Indian 
Agr Res Inst, New Delhi” has brought out the publications 
of 104 (5.93 %) and been second rank with 43 TLCS and 
966	TGCS	 in	 the	 selected	 field.	 “Int	 Crops	Res	 Inst	 Semi	
Arid Trop, Lucknow” has stood the ranks third in order at the 
71	(3.71	%)	in	reflecting	output	performance	of	agriculture	
research along with 36 TLCS and 672 TGCS measured 
from this mentioned institution. Remaining institutions were 
contributing below 70 articles in this subject of agriculture. 

VI. conclusIon

 The analysis of authorship pattern explains the extent 
of research contribution by the researchers. Generally, 
nowadays, research is carried out by a group of researchers 
rather than by a single individual. It indicates the growing 
popularity of collaborative research endeavor among 
scientists. The authorship pattern analysis explains the 
performance of Scientists contributing to the number of 
papers in given time span.  Many studies have analyzed the 
characteristics of the subject literature and have focused their 
attention on the quality and rate at which authors published 
in	their	respective	fields.	It	has	received	adequate	attention	in	
the present research.
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