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Abstract– Biofertilisers based on microorganisms can improve 

the soil environment, contribute greatly to the growth and 

sustainable production of crops, benefiting the environment and the 

quality of human life. The objective of the research was to conduct 

a bibliometric analysis on the use of microorganism-based 

biofertilisers for agricultural crop growth and yield from January 

2011 to September 2021. Data was collected from the Scopus and 

Web of Science databases, and processed using VOSviewer 

software for the generation of bibliometric maps. The analysis was 

based on 1245 research studies and the results showed that the most 

widely used types of microorganism-based biofertilisers for 

agricultural crops are nitrogen-fixing biofertilisers such as 

Azotobacter, Rhizobium and Azospirillum sp. In both databases, 

India and China were the first countries in the world to publish 

studies related to the topic. In addition, it was found that 

Aspergillus flavus biofertiliser (phosphate solubiliser) at a dose of 4 

ml/kg effectively promoted the growth and yield of maize (Zea 

mays). The journal with the highest scientific output was "Indian 

Journal of Agricultural Sciences" and the subject area with the 

most publications was "Agricultural and Biological Sciences".  It 

was concluded that biofertilisers based on microorganisms can be 

used in agricultural systems to improve growth, yield and nutrient 

accumulation in various crops. 

Keywords-- bibliometric analysis, microorganisms, 

biofertilizers, crop growth, crop yield. 

 

I.  INTRODUCTION 

Currently, chemical fertilizers are used in agricultural 

practice to increase crop production and meet the demand for 

food due to human population growth [1]. These fertilizers 

contain hazardous compounds that result in poor soil quality, 

low crop nutrition and contaminate the water table [2]. The 

main fertilizers added to crops contain nitrogen (N) and 

phosphorus (P), and research indicates that almost 35% of N is 

used by crops and more than 50% of P becomes pollutants that 

end up in water bodies and natural environments [3]. 

In China, farmers apply excessive amounts of fertilizers 

because of their hope to maintain higher grain yields [4]. 

However, excessive application of nitrogen fertilizers does not 

increase crop yields; on the contrary, it causes a series of 

environmental problems, such as soil acidification, air 

pollution, increased greenhouse gas (GHG) emissions, and 

eutrophication of surface waters [5]. In Peru, in recent years, 

the yield of some crops, such as camu-camu fruit, has 

decreased due to the reduction of certain indispensable soil 

nutrients, N, K and Mg, generally caused by flooding and the 

absence of new fertilizer technologies [6]. Similarly, Ref [7] 

found that vitamin C concentration in fruits such as melons, 

apples and citrus is affected by lack of macronutrients and 

excessive nitrogen fertilization. Therefore, studying 

biofertilizers that can maintain and increase production and 

synergistically protect the environment is a major challenge. 

In view of this, studying microorganisms as biofertilizers is 

crucial, since several studies indicate that biofertilizers 

promote plant growth when applied directly to seeds or soil 

[8], In addition, microorganisms help improve nutrient 

absorption and increase crop yields. [9].  

Biofertilizers are inoculant microorganisms, defined as 

microbial preparations that include live or dormant cells [10]. 

The most widely used worldwide to improve soil properties, 

nutrient availability and crop yield are Rhizobium, 

Azotobacter, Azospirillum, Bacillus, Pseudomonas, 

Mycorrhiza, etc. [11]. These biofertilizers can be classified 

into nitrogen fixers, phosphate solubilizers and mobilizers, 

micronutrients and plant growth promoters [12]. 

Within the nitrogen-fixing biofertilizers are 2 groups of 

microorganisms: free-living belonging to the genus 

Azotobacter, Azospirillum, Anabaena, etc., and the most 

studied symbiotic rhizobacteria are the Rhizobium of the 

Rhizobiaceae family (Rhizobium, Mesorhizobium, 

Azorhizobium, Bradyrhizobium, Sinorhizobium and 

Allorhizobium) [13]. Other types of biofertilizers, such as 

phosphate solubilizers are composed of Pseudomonas, 

Bacillus, Rhizobium and Enterobacter, together with 

Penicillium and Aspergillus fungi [14]. On the other hand, 

microorganisms capable of mobilizing phosphates are 

arbuscular mycorrhizae, ectomycorrhizae, etc. [15]. Also, the 

best-known plant growth promoting rhizobacteria are the 

genus Pseudomonas, Azospirillum, etc. [10]. 

The use of biofertilizers is a powerful alternative that can 

not only feed the emerging population, but can also avoid the 

harmful and irreparable effects of agrochemicals on the 

environment, and is affordable in economic terms [16]. For 

this reason, a bibliometric analysis of published and reviewed 

articles is of great value to identify trends and research 

networks of microorganism-based biofertilizers. 
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Therefore, the general objective of the present research 

was to identify the types of microorganism-based biofertilizers 

most commonly used for agricultural crop growth and yield, 

from January 2011 to September 2021, and as specific 

objectives:(a) identify the number of research on the use of 

microorganism-based biofertilizers for crop growth and yield, 

(b) identify the countries with the most research on the use of 

microorganism-based biofertilizers for crop growth and yield, 

c) to identify the journals with high scientific production on 

the use of biofertilizers based on microorganisms for crop 

growth and yield, d) to determine the thematic areas with the 

most research on biofertilizers based on microorganisms for 

crop growth and yield, and e) to determine the effect of 

biofertilizer doses on the growth and yield parameters of 

agricultural crops.  

II. METHODOLOGY 

A. Type of Study 

This bibliometric research was of an applied type, which 

seeks a solution to the problem posed based on the research 

findings. The quantitative approach was used since it used 

statistical tools to measure the interrelationships and impacts 

of publications within a given area of research [17]. This 

approach allows visualizing the co-citation network of 

journals and authors, the keyword co-occurrence network, and 

the co-authorship and country networks.  

B. Information Sources and Search Strategy 

The Scopus and Web of Science databases were used in 

this research. These databases are multidisciplinary tools, 

which are used because they contain most of the indexed 

journals, in addition to facilitating navigation and access to 

production documents in the context of scientific research 

[18].  

For the bibliometric analysis, the following search 

strategy was used ((Biofertilizer OR "natural fertilizer" OR 

bio-fertilizer) AND (agriculture or agricultural) and ("crop 

growth" OR "crop yield" OR benefits OR productivity or 

cultivation)). In addition, the keywords, subject area, language 

(English) and types of documents (scientific articles and 

reviews) published between 2011 and 2021 were included. 

C. Data Analysis 

The data acquired from the different databases were 

entered into the VOSviewer software and then processed in 

order to analyze and visualize the bibliometric networks. "This 

software includes the distributions of publication journals, 

authors, affiliations and most cited articles, as well as the 

frequency of keywords and their relationships found in the 

search engine" [19]. The results obtained from this tool were 

used to develop the analysis and give visibility to the 

bibliometric networks, this by generating maps of co-

occurrence, citations and co-citations of keywords based on 

bibliographic data on the use of biofertilizers for the growth 

and yields of agricultural crops. 

III. RESULTS AND DISCUSSION 

A. Scientific Papers Published in the Scopus and Web of 

Science Databases 

Figure 1 presents the Venn E. diagram to identify the 

number of articles and reviews extracted from the Scopus and 

Web of Science (WoS) databases. In the study of [20], they 

indicate that these citation databases are globally leading 

databases that compete with each other and are the most 

progressively used by researchers from different countries. In 

this research, the database that presents the highest number of 

research on biofertilizers is Web of Science during the period 

2011-2021.  

 

 

Fig. 1 Venn diagram to identify the overlap of documents in the databases 

B. Analysis of the Types of Documents in the Scopus and 

WoS Databases 

In the Scopus database, it can be observed that it is made 

up of articles (72%) and reviews (14%) of 592 documents 

(Figure 2). Likewise, in the Web of Science database, articles 

represent 90% and 10% tend to be reviews of 653 documents 

(Figure 3).  Similarly, [21] indicate that the highest percentage 

of documents in environmental sciences, agriculture and 

biological sciences are articles.  

 

 

Fig. 2 Types of documents in the Scopus database 
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Fig. 3 Types of documents in the Web of Science database 

C. Types of Microorganism-Based Biofertilizers Used for 

Growth and Yield of Agricultural Crops 

Table 1 shows the data according to the type of 

biofertilizer based on microorganisms and the methodology 

used for different agricultural crops. According to the results, 

the different types of biofertilizers used for the growth and 

yield of agricultural crops in different research studies can be 

seen. Most of the studies worked with bacteria that fix 

atmospheric nitrogen (BFN) and increase the N content 

available to plants, among the organisms that stand out are 

Azotobacter bacteria, Rhizobium sp that fix N up to 184 

kg/ha, and the genus Azospirillum. This is followed by 

research on phosphate solubilizing biofertilizers such as 

Enterobacter cloacae, Bacillus subtilis and Rahnella aquatillis 

bacteria. Similarly, Ref. [22] in their study of biofertilizers for 

agricultural production determined that the most important 

microorganisms that have been used in the formulation of 

biofertilizers are Rhizobium, Azotobacter, Pseudomonas, 

Bacillus, vesicular-buscular mycorrhizae and Azospirillum. 

Ref [23] studied Azospirillum bacteria and determined that 

these bacteria fix N up to 10-20 kg/ha, improve both mineral 

and water intake and increase root development, promote plant 

growth and improve the yield of maize, rice, wheat, millet, 

sorghum and bajra crops. However, the amount of N provided 

by BFN will vary with plant species and environmental 

factors, which will ultimately determine successful 

colonization [24].  

 
TABLE I 

TYPE OF BIOFERTILIZERS BASED ON MICROORGANISMS USED FOR AGRICULTURAL CROP GROWTH AND YIELDS 

Type of 

Biofertilizer 

Type of 

crop 
Application method Function 

Name of the 

microorganism 
Observations 

Reference 

(Authors) 

Nitrogen fixers 

Rice 
Seed inoculation before 

sowing 

Increase soil 

nitrogen content 
by fixing 

atmospheric N 
and making it 

available to 

plants 

Rhizobium 
The N content in the soil 

increased (184 kg/ha) 
[25] 

Wheat 
Seeds treated with liquid 

microbial consortia 
Azotobacter 

Productivity and nutrient 

profile increased 
[26] 

Peanut 
Inoculation with 

suspension strains 
Rhodopseudomo

nas palustris 

The content of N (770,22 

mg/kg) and K (236,85 

mg/kg) 

[27] 

Rice Inoculation with seed 
Anabaena 

variabilis 

Increased N content by 

approximately 36%  
[28] 

Guava 

(Psidium 
guajava 

L.) 

Application of the 
biofertilizer mixture 

around the trunk 

Azotobacter 
chroococcum, 

Azospirillum 
brasilense y 

Bacillus 

megaterium 

Nutrient content 
increased: N (0,5%), P 

(0,5%) and K (1,17%) 

[29] 

Chickpea 

and maize 

Application before 

sowing 
Rhizogold 

Significant improvement 

in the content of N 

(2,79g/kg), P (0,61g/kg) 
and K (1,56g/kg) 

[30] 

Sugarcane 
Seed inoculation before 

sowing 

Azotobacter 

chroococcum 

Available N content 376 

kg/ha 
[31] 

Stevia 

(Stevia 

rebaudian
a Bertoni) 

Irrigation by immersion 

after transplanting 

Rhodopseudomo

nas palustris 

The content of N (2,5%), 

P (0,7%) and K (4%) 
[32] 

Eggplant 
Root immersion of 

seedlings 

Rhizobium sp., 

Azotobacter sp., 
Azospirillum sp. 

Nutrients available: N 

(364kg/ha) and P 
(27,70kg/ha) 

[33] 

Green 

chickpea 

(Vigna 

mungo L.) 

Application by foliar 

spray 

Chlorella 
vulgaris 

Nutrient content in the 

soil: N (3,56mg/kg), P 

(25,4mg/kg), and K 

(446mg/kg) 

[34] 

Rice Soil soaking method Chlorella Nutrient content: N [35] 
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vulgaris, 
Spirulina 

platensis 

(0,24g/kg), P (1,81g/kg) 

and K (2,18g/kg) 

Maize 

(Zea mays 
L.) 

Soild treated with 

microalgae 

N (18,9mg/kg), P 

(14,29mg/kg) and K 
(60,86mg/kg) 

[36] 

Phosphate 
solubilizers 

Wheat 
Seeds treated with liquid 

microbial consortia 

Solubilize 

insoluble forms 
og P in the soil 

into soluble 

forms by 
secreting organic 

acids and 
lowering soil pH 

to dissolve bound 

phosphates 

Enterobacter 

cloacae 

Solubilized phosphorus 

and increased crop 
productivity 

[26] 

Rice Seed inoculation 
Phosphobacteriu

m (T10) 

Solubilized the available 

P content (11.8 kg/ha) 
[25] 

Wheat 
Commercial producto 

used as a biological 
Bacillus subtilis 

Improved P content 

(2kg/ha) 
[37] 

Peanut 
Inoculation with bacterial 

strains in suspension 

Burkholderia 

cepacia 

Phosphorus content 

(506,69mg/kg) available 
in the soil 

[27] 

Raice 

(Oryza 
sativa L.) 

Inoculation of sedes with 

each bacterial suspensión 
for 5 hours at room 

temperature 

Rahnella 

aquatillis, 

Enterobacter sp., 

Pseudomonas 
fluorescens y 

Pseudomonas 

putida 

Increased grain yield 

(7%), number of stems 
(7%) and plant height 

(20%) 

[38] 

Maize 

(Zea mays 

L.) 

Inoculation of seeds in 
spore suspension 

Aspergillus 
flavus 

The phosphate solubilized 

in 5 days in the amount of 

6,63 mg/kg 

[39] 

Eggplant 
Root immersion of seed 

lings 
Bacillus sp. 

Soil P content (27,7 
kg/ha) [33] 

Phosphate 

mobilizers 

Guava 

(Psidium 

guajava 
L.) 

Application of 
biofertilizer around the 

trunk 

Transfer 
phosphorus from 

soil to root bark 

HMA (Glomus 

mosseae) 

Soil available P content 

(0,47kg/ha) 
[29] 

Plant growth 

promoters 

(PGP) 

Sunflower 

(Helianthu
s annuus 

L.) 

Inoculation with bacterial 
strain 

Promote plamt 
growth, such as 

exopolysaccharid

e production, 
chitinase activity, 

phosphate 
solubilization, 

siderophore 

production, auxin 
production and 

ACC-deaminase 
activity 

Pseudomonas 
aeruginosa 

Improves crop yield and 
quality 

[40] 

Rice 
Inoculation of seeds with 

bacteria 

Enhydrobacter 
aerosaccus [25] 

Aspergillus sp. 

Lentil Seed inoculation 

Serratia 
marcescens, 

Bacillusmegateri

um y 
Pseudomonas 

fluorescens 

Increases the availability 
of nutrients or plant 

growth factors 

[41] 

Peppers 

(Capsicum 

annuum 
L.) 

The prepared solid broth 
(with more than 10^10 

g/dry weight of conidia 
from NJAU4742 conidia) 

and biological organic 

fertilizers were mixed 
with the air-dried soils 

Trichoderma 

guizhouense 

Increased crop yield and 

positively correlated with 
enzyme activities, soil 

organic carbon, total N 

and available P 

[42] 

Subilizer and 

K mobilizers 

Wheat 
Inoculation of seeds 

before sowing 
They solubilize 

potassium 

(silicates) 

through the 
production of 

organic acids 

Enterobacter 
hormaechei 

Improved nutrient content 
including K 

[26] 

Rice Inoculation with fungus Aspergillus sp 
Available K content in 

the soil (2kg/ha) 
[25] 

Zinc 

solubilizers 
Wheat 

Inoculation of seeds 

before sowing 

Solubilize zinc 
by proton, 

chelates, ligands, 
acidification and 

by 

oxidoreductive 
systems 

Pantoea 

agglomerans 

Improved micronutrient 

content including K 
[26] 

Lactic acid 

bacteria 
(Accelerated 

Stevia 

(Stevia 
rebaudian

Irrigation by immersion 

after transplanting 

Producers of 

lactic acid that 
promotes the 

Lactobacillus 

casei, 
Lactococcus 

Improves growth, 

performance and nutrient 
accumulation 

[32] 



22nd LACCEI International Multi-Conference for Engineering, Education, and Technology: Sustainable Engineering for a Diverse, Equitable, and Inclusive Future at the Service 

of Education, Research, and Industry for a Society 5.0. Hybrid Event, San Jose – COSTA RICA, July 17 - 19, 2024.   5 

biofertilizers) a Bertoni) descomposition 

of organic matter 

lactis, 

 

D. Analysis of the Types of Microorganism-Based 

Biofertilizers Most Used in Studies in Scopus and WoS 

Databases 

Figure 4 and Figure 5 show the amount of research on the 

types of microorganism-based biofertilizers published per 

year. In the Scopus database (Figure 4), the types of 

biofertilizers based on microorganisms most used for 

agricultural crops over the years are N-fixing biofertilizers, 

which represent the highest percentage, followed by phosphate 

solubilizers and plant growth promoters. Likewise, the WoS 

database (Figure 5) shows that the most used types of 

biofertilizers based on microorganisms are N fixers, followed 

by plant growth promoters and phosphate solubilizers. This 

research is similar to a study conducted by Ref. [12] where 

they explore the global trends in biofertilizer research through 

a bibliometric approach, referring that biofertilizers and the 

ability to fix nitrogen is the topic that has attracted the most 

attention among the different areas of research on 

biofertilizers. On the other hand, Ref. [43], in their 

bibliometric study of scientific production on biofertilizers in 

Cuba in the period 2008-2012, indicated that the most studied 

biofertilizers are Glomus, Rhizobium, Bradyrhizobium, 

Azotobacter, Gluconoacetobacter and Pseudomonas.  

 

Fig. 4 Trend of types of biofertilizers used for crop growth and yield as a function of years - Scopus database 
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Fig. 5 Trend of types of biofertilizers used for crop growth and yield as a function of years - WoS database 

 

E. Analysis of Scientific Research by Countries 

The leading countries in publishing studies on the use of 

biofertilizers based on microorganisms are India (193 

publications), China (65 publications) and the United States 

(45 publications) in the Scopus database (Figure 5). While, in 

the WoS database, India, China, Brazil and Pakistan are the 

countries in the world with the highest number of researches 

with figures of 184, 74, 55 and 51 publications, respectively 

(Figure 6). According to Ref. [44], India is the second largest 

producer and consumer of fertilizers in the world. Likewise, 

Ref. [45] reports that fertilizer consumption in India could 

double by 2050, which is why there is an urgent need for 

scientific research to support better nitrogen management in 

agriculture. Another country with greater scientific production 

related to the subject is China, which is the first country to 

make excessive use of chemical fertilizers to increase its 

agricultural production. Therefore, in relation to the problem, 

in 2015 an action plan for zero growth in the application of 

pesticides and chemical fertilizers was launched for this 

country, and by the end of 2017 more than 4,600 biofertilizers 

that were used with 151 functional microbial species/ strains 

were registered only with 8 generic names by companies due 

to rigorous safety evaluation [46].  

 

 

Fig. 6 Number of research papers published according to countries - Scopus 

database 

 
Fig. 7 Number of research papers published according to countries - WoS 

database 
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F. Analysis of the Main Journals with the Highest Scientific 

Production 

The journals with the highest number of articles on 

microorganism-based biofertilizers in the Scopus database are 

"Science Of The Total Environment" (14 publications), 

followed by "Ecology Environment And Conservation" (12 

publications) and "Frontiers In Microbiology" (12 

publications) (Figure 5a). On the other hand, in the Web of 

Science database, the scientific journals with the highest 

number of publications are "Indian Journal of Agricultural 

Sciences" and "Journal Plant of Nutrition" (23 publications), 

followed by "Agronomy Basel" (19 publications) (Figure 5b). 

On the other hand, in the bibliometric study exploring global 

trends of biofertilizers by Ref. [12], they indicated that the 

"Revista Brasileira de Engenharia Agrícola e Ambiental" was 

the first in the list with the highest number of articles 

published on the subject (14 researches) and, "Semina-

Ciencias Agrarias" was the second journal with 10 

researches". 

 

Journal 
Number of 

documents 

Science Of Té Total Environment 14 

Ecology Environment And Conservation 12 

Frontiers In Microbiology 12 

Journal Of Plant Nutrition 12 

Communications In Soil Science And Plant 

Analysis 
11 

Pestology 11 

Scientia Horticulturae 11 

Agriculture Ecosystems And Environment 10 

Industrial Crops And Products 10 

Sustainability Switzerland 10 

Fig. 8 Journals with the highest scientific production - Scopus database 

Journal 
Number of 

documents 

Indian Journal of Agricultural Sciences 23 

Journal of Plant Nutrition 23 

Agronomy Basel 19 

Legume Research 14 

Communications in Soil Science and Plant 

Analysis 
13 

AppliedSsoil Ecology 11 

Biocatalysis and Agricultural Biotechnology 9 

Frontiers in Microbiology 9 

Science of the Total Environment 9 

Journal of Soil Science and Plant Nutrition 8 

Fig. 9 Journals with the highest scientific production - WoS database 

G. Number of Publications per Year in the Scopus and WoS 

Databases 

From the 592 documents in the Scopus database and the 

653 documents in the Web of Science database, the variation 

of research publication during the period 2011 - 2021 is 

presented quantitatively. In the Scopus database, a constant 

trend is observed between 15 and 37 studies published from 

2011-2013, and in the years 2016, 2018, 2019, 2019, 2020, 

2021 this trend increased by 54, 62,111 and 125 studies, 

respectively (Figure 10). Likewise, in the Web of Science 

database there is a constant trend of increase between 4 and 5 

publications per year in the period 2011 - 2015, for 2018, 

2019, 2020 and 2021, the number of publications was 70, 

93,144 and 135, respectively (Figure 10). This reaffirms that, 

research concerning the use of biofertilizers for growth and 

yield for agricultural crops has been increasing over the years. 

In contrast, a study by Ref. [43] on the scientific production on 

biofertilizers in Cuba in the period 2008-2012, recorded a 

decrease in publications, and the highest productivity occurred 

in 2008 and 2010. In contrast, in their study by Ref. [12] they 

indicated that it is evident that research on biofertilizers is 

increasing in importance from the following years, having 

80% of 344 articles on biofertilizers that were published 

during the period of 2015-2019. 

 

  

Fig. 10 Trend of scientific production per year in Scopus and WoS databases 

H. Number of Studies Published by Subject Area in the 

Scopus and WoS Databases 

Figure 11 and Figure 12 show the top 10 subject areas 

with the most publications in the Scopus and Web of Science 

databases, respectively.  In the Scopus database, the most 

representative thematic area is "Agricultural and Biological 

Sciences" with 346 researches, "Environmental Science" with 

194 researches, followed by "Biochemistry, Genetics and 

Molecular Biology" with 111 researches. On the other hand, in 

the Web of Science database, the thematic area "Agriculture" 

(286 researches) has the most publications, followed by "Plant 

Sciences" (131 researches) and "Environmental Sciences" 

(118 researches).  Likewise, Ref. [12] in their bibliometric 

study on biofertilizer trends, indicated that the most important 

subject areas that published articles on the topic were 

"Agronomy" (16%), Biotechnology and Applied 

Microbiology (14%) and "Agriculture Multi-disciplinary" 

(12%). 
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Fig. 11 Number of research studies by subject area - Scopus database 

 

Fig. 12 Number of research studies by subject area - WoS database 

 

I. Analysis of Scientific Research by Countries in the Scopus 

and Web of Science Databases 

Figure 13 and Figure 14 present the most active countries 

in microorganism-based biofertilizer research. According to 

the Scopus network map, the countries with the highest 

number of researches during the period 2011-2021 are India 

(193 publications), China (65 publications) and United States 

(45 researches). Likewise, in the Figure of the Web of Science 

database it is visualized that India (184 publications) has the 

highest number of researches, followed by China (74 

publications) and Brazil (55 publications). This study is 

related to the bibliometric analysis exploring global trends in 

biofertilizers, carried out by Ref. [12], which indicated that the 

countries with the highest number of publications during the 

period 2000-2019 were Brazil (83 documents), India (66 

publications) and China (38 publications). 

 



22nd LACCEI International Multi-Conference for Engineering, Education, and Technology: Sustainable Engineering for a Diverse, Equitable, and Inclusive Future at the Service 

of Education, Research, and Industry for a Society 5.0. Hybrid Event, San Jose – COSTA RICA, July 17 - 19, 2024.   9 

 

Fig. 13 Network map of research according to countries - Scopus database 

 

Fig. 14 Network map of research according to countries - WoS database 

IV. CONCLUSIONS 

The types of biofertilizers based on microorganisms most 

commonly used in agricultural crops are nitrogen fixers such 

as Azotobacter, Rhizobium and Azospirillum brasilence and 

phosphate solubilizing biofertilizers such as Enterobacter 

cloacae, Bacillus subtilis and Rahnella aquatillis. The most 

important results were:  

The number of research indexed in Scopus and Web of 

Science databases were 592 and 653, respectively. India and 

China are the first countries in the world in terms of total 

number of publications related to microorganism-based 

biofertilizers.  

The journal with the highest scientific output in the 

Scopus database was "Science Of The Total Environment" (14 

publications). On the other hand, the journal with the highest 

number of publications in the Web of Science database was 

"Indian Journal of Agricultural Sciences" (23 publications).  

The subject area with the highest number of publications 

was "Agricultural and Biological Sciences" (346 publications) 

and "Agriculture" (286 publications) in the Scopus and Web 

of Science databases, respectively. 

The study showed that biofertilizers such as 

microorganisms are of vital importance in crops because they 

facilitate nutrient absorption, promoting plant growth and 

yield. 
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