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Abstract – The paper analyses scientific output of plant 
biology discipline of Scopus databases during 1980-
2013. The analysis indicates that highest number of 
journals and international collaboration, subject wise, 
top authorship pattern, year wise relative growth rate 
and doubling time of records in year wise and top most 
productive journals. The major research is focused on 
plant biotechnology, plant biology, agriculture plants, 
and plant science. A total number of 26111 records for 44 
years between 1970 to 2013were retrieved from Scopus 
databases. The study explores the quantitative analysis 
of research performance of the plant biology research 
output in world level. The study aims to ascertain the 
growth of literature, top authors, relative growth rate, 
source wise publications identification of prolific authors, 
country wise, affiliation of research and core journals of 
plant biology.
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I. IntroductIon

 Job Satisfaction is the most valuable assets of any 
employees. Job Plant Biology is the science of Plant life 
and a branch of biology. In the 19th century new techniques 
were developed for the study of plants, including methods 
of optical microscopy and living cell imaging, electron 
microscopy, analysis of chromosome number, plant 
chemistry and the structure of enzymes and other proteins. 
In 20th century biology exploited the techniques of molecular 
genetics analysis DNA sequences to classify plants more 
accurately. 21st century. Plant science is molecular genetics 
and epigenetic, which are the mechanism and control of 

gene expression during differentiation of plant cells and 
tissues. In modern horticulture, agriculture and forestry, 
plant propagation, breeding and genetic modification in the 
synthesis of chemicals and raw materials for construction 
and energy production, in environment and the maintenance 
of biodiversity.

 Modern botany construction upon the gene-chromosome 
theory of heredity that originated with Gregor  Mendel  
(1822- 1884). Autust Weismann (1834-1914) proved that 
inheritance only takes place through gametes. No other 
cells can pass on inherited characters. In 20th century 
developments in plant biochemistry have been driven by 
modern techniques of organic chemical analysis, such as 
spectroscopy, chromatography and electrophoresis. With the 
rise of the related molecular-scale biological approached of 
molecular biology, genomics proteomics and metabolimics, 
the relationship between the plant genome and most aspects 
of the biochemistry, physiology morphology and behavior 
of plants can be subjected to detailed experimental analysis. 
Morphology recognizes a continuum between the major 
morphological categories of root, stem, leaf and trichome. 

II. revIew of lIterature

 Garg et al (2011) analyzed 32574 papers published by 
five countries in plant genetics and breeding research during 
the 2005-2009. The research output of highest number of 
publications followed by USA and china. The total output 
of highest published article of USA UK, China, India Brazil 
and institutions wise, international level and shared of co 
authored papers in this study .

 Srinivasa Ragavan, Surulinathi and Neelakandan 
2012 depict the scientometric parameters for Medical 
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Plant research during the period 1973-2009, a total of 
1265publications were published at national level. 

 Kirti Joshi, Avinash Kshitij, Garg 2010 studied the field 
of forest mycology indicates that the number of publications 
have increased significantly during the year 2004-2008. A 
total 3313 publications scattered 619 journals title from 50 
countries and 839 institutions highest rate of annual growth 
of published articles.

 Shri Ram 2011 defined Artemisia is a herb that yields a 
naturals component as Artemisinin used for the treatment 
of medicinal plants. The database indexed in the Pub Med 
Database for the period of 15 years (1996-2010. It has been 
found that publications on this subject grew to 712 percent 
in 2010 as compared to 1996. The most contributed journals 
of publications in the country of China. In India, Central 
Institute of Medicinal and Aromatic Plants (CIMAP), 
Lucknow, Uttar Pradesh is a leading contributor of literature 
on Artemisia. 

 Harish Kumar Tripathi, Garg 2014 depicts that scientific 
output of India in the Discipline of crop science as reflected 
by the coverage of three different database i.e., Scopus, 
CAB, ISA during 2008-2010.The highest number of papers 
was published in the crop. Environment and Ecology, 
Indian Journal of Agricultural Sciences and research on 
Crops were most preferred journals used. The Research 
is focused on soil climate and environmental aspects and 
agronomic aspects. The authorship pattern reveals that co-
authored papers accounted for 72% of total output.

III. reSearch obJectIveS

The purpose of this study was to investigate the demographic 
characteristics of the plant biology research output. It 
specifically focused on the following 

1. To study the year wise distribution of papers growth 
rate literature of plant biology research output relative 
growth rate and doubling time.

2. To examine the authorship pattern distribution of 
contribution and ranking of authors

3. To analyze the country wise production of documents.

4. To studied the source wise documents of plant biology 
research output.

5. To analyze the subject wise distribution of articles.

IV. Methodology

 The study is limited to all plants science for over all 
database were collected from Scopus. The Relative Growth 
Rate (RGR) is the increase in the number of articles / pages 
per unit of time. The overflow of papers represents one 
aspects of the general growth of scientific communication. 
Wooster (1970) has estimated the number of journals 
that existed in the world at any one time, where as some 
estimates of number of papers published annually.

 Scientific growth has involved not only increase in 
manpower and finance. The flood of papers represents one 
aspect of the general growth of scientific communication. 
Growth analysis is used analytical tool for 

The mean Relative Growth Rate (R) over the specific period 
of interval can be calculated from the following formula:

Whereas 

 1 -2 R  =  mean relative growth over the specific period 
of interval

 log e 1 W = Log of initial number of articles

Log e 2 W = log of final number of articles after a specific 
period of interval

 T 2 – T 1  = the unit difference between the initial time and 
the final time

 The year can be taken here as the unit of time. The RGR 
for articles is calculated

 Therefore 

 1-2R (aa-1 year -1) can represent the mean relative 
growth rate per unit of articles per unit of year over a 
specific period of interval.
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Doubling Time (Dt)

 There exists a direct equivalence between the relative 
growth rate and the doubling time. If the number of articles 
/ pages of a subject doubles during a given period then 
the difference between the logarithms of numbers at the 
beginning and end of this period must be logarithms of 
number 2. If natural logarithms is used this difference has 
a value of 0.693. Thus the corresponding doubling time for 

each specific period of interval and for both articles and 
pages can be calculated by the formul a:

 

Table 1 year wise relaTiVe GrowTh raTe liTeraTure in planT bioloGy
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V. analySIS and InterpretatIon

 Table 1 indicates that the year wise research output 
from 1970 to 2013. Totally 26111 scholarly contributions 
of papers published with all over the country for 44 years. 
Highest percentage of paper was published in the year 2012 
and 2013 respectively. In the year 2013 the publications 
percentage.

 Table 1 indicates that the relative growth rates for plant 
biology research output decreased in the year 1986 0.53 

RGR and 0.34 in 1987. The overall study period of has 
witnessed a mean relative growth of 0.179. Contrastingly, 
the doubling time for the publication of all sources of plant 
biology research output has increased from 3.465 in 1984 to 
2.390in 1994. The mean of doubling time for contributions 
for the periods of 1970 -1980, 1981-1992, 1992-2002, 
2003-2013 are 0.603, 1.189, 0.811, and 1.03 respectively. 
The highest period of doubling time mean value from 1981-
1992 1.189 means value. 

 Table 2 depict ranking of authors by number of 
contribution of publications. The first rank of the top 
Authors Barrett and Kiss J.Z published highest number of 
articles for the study period with 45 records. Second ranking 
author Lewis 39 records, Third rank of Authors 38 records.

 It is found that plant biology research is being conducted 
in 8312 institutions in worldwide. Table shows the list the 
top 25 organizations which contributed more than 200 
publications each. 

 Table 6 shows that university of UC Davis 471 (8.53%) 
, University of Florida 412, Cornell University 358 , CNRS 

Table ii auThor producTiViTy

Centre National de la Research Scientific 339 and UC 
Berkeley, University of Wisconsin Madison 318 and 302 
are the top contributors in plant biology research output. 
Most of the organizations which contributed more than 200 
publications other countries belong to USA. 

The research of plant biology as majority of publications 
came major countries of USA 11410 (43.70% ), UK 3203 
(12.27%), China 2948 (11.29%) Germany 2912 (11.15%), 
France 2326 (8.91%), Japan 2215 (6.68%) and followed by 
India 1538 (5.89%), Spain, 1243 (4.76%) Switzer land 423 
(1.54%).
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Table iii hiGhly producTiVe affiliaTion 

Table iV counTry wise producTion of docuMenTs on planT bioloGy research

Fig.1 Country Wise Production of Documents
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 Table  5 indicates the top ranking journals of biological 
chemistry published articles 1860 (7.12%), second journal 
of experimental botany 913 (3.50%), minimum articles of 
In Vitro Cellular and Developmental Biology Plant, Plant 
biology, Plant Biotechnology articles published from 400-
500.  Annals of Botany, Plant Biotechnology Journals, 
Proceedings of the national Academy of Science of the 
United States of America. Science, Nature, Plant Journals, 
Conservation Biology Molecular and Evolution and Journal 
of Evolutionary Biology are above 200 to 300 Journals 
published.

 Table 4 reveals that the plant biology research of top 
20 countries during the period from 1970 to 2013. The top 
country of United States of America was published the 
11310 (43.70%) contribution of publications and second 
rank of United Kingdom contributed to 3203 (12.27) 
records.  Among world countries the analysis shows India, 
Spain Switzerland is in the middle, and the bottom of 
Australia and Israel.

Table V ranKinG of journals in planT bioloGy research ouTpuT

Fig.2 Ranking of Journals in Plant Biology
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Table Vi subjecT wise disTribuTion of planT bioloGy

Fig.3 Subject Wise Distribution of Plant Biology
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 Shown in table 6 the subject classification gives some 
idea of newly –developed specialized branches of plant 
biology research during 1970 -2013. The table 6 indicates 
the majority of contributions appeared under Agricultural 
and Biological Sciences 14283 (34.14%), Biochemistry, 
Genetics and Molecular Biology 12606 (30.13%), 
Environmental Science 3426 (8.19%) , medicine 2852 
(6.82%), Immunology and Microbiology 1624 (3.88%) and 
Chemistry of Below 1000 publications and Mathematics 
472 (1.13%) .

VI. concluSIon

 This study deals with the scientometric analysis of 
plant biology research output (26111 records) as reported 
in SCOPUS Database during this period from 1970 -2013.  
The study shows that plant biology Relative Growth Rate 
decreased in the year 1986 (0.53) RGR (0.34) in 1987. The 
overall Study period increased from period of 1994 (3.465) 
and 1984 (2.390). The highest period of doubling time mean 
value from 1981-1992 1.189 means value.  The top Authors 
Barrett and Kiss J.Z published highest number of articles 
for the study period with 45 each records. The Affiliation of 
organizations which contributed more than 200 publications 
other countries belong to USA and to country of USA 
published 11410 records. The department wise published 
articles from Agriculture and biological Science, Genetics 
and Molecular Biology of most articles published. Journals 
published in biological science and experimental biology 
published most of articles contributed. Maximum number 
of articles published in Biological Science.
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