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Introduction: Potato is considered to be complete food that will not only ensure
food security but also alleviate poverty. Seed production of potato requires
specific temperatures and conditions. In response to the growing emphasis on
sustainable production, there has been an increasing focus on research on tuber
seed production.

Methods: In our study, we have employed bibliometric analysis to investigate
the trends in potato seed research and assess its correlation with sustainable
development. Tabular analysis and network analysis are employed in the study
to understand the prominent authors and institutions and research trends across
time. For this purpose, Biblioshiny and Vosviewer software were used. The steps
of bibliometric analysis were used, which included data retrieval from Dimensions
software. Owing to its limitations, a major analysis was conducted without
affecting the results.

Result and discussion: It was found from the analysis that it was SDG 2 that was
mostly linked with the theme of potato seed production. The results depicted an
increasing trend of publications and citations. Co-authorship analysis of authors
showed high linkage among groups of authors that formed clusters while other
authors remained disconnected. Among countries United States, China and the
United Kingdom had a higher impact on publications and citations. Our analysis
showed that there is still scope for collaboration among countries as there is
no evidence of multidisciplinary interlinkages. By understanding the current
research landscape, identifying influential works and authors, and uncovering
collaboration patterns, we can pave the way for future advancements in potato
seed production. Ultimately, this research contributes to achieving sustainable
agriculture and ensuring food security for future generations.

potato seed, bibliometric analysis, SDG 2, zero hunger, food security
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Introduction

Potatoes are a vital crop worldwide, potentially contributing to
food security greatly. Potatoes have been recognized by the Food and
Agriculture Organization (FAO) as an exceptional crop due to their
high nutritional value and ability to produce a substantial amount of
dry matter per unit area and time (Devaux et al., 2019). The FAO
declared 2008 as the “International Year of Potato” to recognize the
crucial role that potatoes can play in addressing global food security
and poverty alleviation. Potatoes are grown on an area of 18.13 million
hectares, accounting for 376.12 million tons of global production
(Singh et al., 2023). Forecasts indicate that its production could double
within 25years at the global level. According to the Food and
Agriculture Organization (FAO), the most substantial increases in
potato production are anticipated in Asia and Africa, whereas Europe
and North America are experiencing a decline in production (Pandey
et al., 2009; Devaux et al., 2021; Goffart et al., 2022).

Given these circumstances, cultivating potatoes presents an
exceptional opportunity for developing nations to ensure food security
and alleviate poverty. With its unmatched ability to produce a high yield
of nutritious and versatile crops, potato farming can play a significant
role in meeting the food needs of the growing population in developing
countries (Kumar et al., 2021, 2022). While staple crops continue to
be essential for energy needs, potatoes can enhance dietary quality with
their rich vitamins, minerals, and superior protein content. Instead of
replacing staple foods, potatoes can complement a well-rounded diet that
includes various vegetables and whole grains. Moreover, potatoes can
play a role in addressing the prevalent issue of micronutrient deficiencies,
commonly known as “hidden hunger,” which impacts roughly two
billion individuals worldwide (Nagaich et al., 1969; Frost et al., 2013).

As the foundation for a successful potato harvest, seed potatoes
play a crucial role in the larger agricultural framework. To ensure
access to high-quality seed potatoes free of diseases and pests, seed
potato production has been a global priority (Paul et al., 2016, 2022).
Yield, quality, and health of the crop are directly influenced by the
quality of seed potatoes (Janssens et al., 2013). In various countries,
certification programs have been established to regulate and improve
seed potato quality. In these programs, seed potatoes are produced
that are disease-free, especially those that are resistant to devastating
diseases like potato blight. In addition to genetic purity, vigor and
vigor are also priorities to ensure that the seeds retain the
characteristics of the parent variety (Hoekstra, 2008).

Seed potatoes need to be stored carefully once they have been
produced. Proper storage is crucial to preserve the viability and health
of the seed. Storage facilities should maintain a controlled humidity
level and a cool but not freezing temperature to prevent seeds from
drying out or rotting (Kumar et al., 2023). Ventilation is also essential
to prevent the buildup of harmful gasses. Seed potatoes have a longer
shelf life and fewer losses due to improvements in storage technology.
In order to ensure global food security, seed potatoes must be produced
and stored. Not only do they ensure a consistent supply of potatoes,
which are a staple in most diets, but they also stabilize the economies
of regions dependent on potato farming. Seed potato production and
storage systems will become increasingly important as climate change
and global food demand increase (Kumar et al., 2021, 2022).

China is the world’s largest potato producer, followed by India, the
Russian Federation, and Ukraine. Despite the growing demand for
potatoes in world due to population growth, the crop faces numerous
challenges that interfere with its production and yield potential. Seed
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potatoes play a crucial role in determining the success of potato crops.
According to research, a healthy seed potato can enhance crop yield,
reduce diseases, and improve overall crop quality. In addition to
fungal and bacterial diseases, seed potatoes may carry viruses and
fungi. Reducing the spread of these diseases by using certified disease-
free seed potatoes and promoting healthy plant growth is possible.
Healthy seed potatoes produce more vigorous and uniform plants,
which results in better potato yields. In addition, healthy plants are
better equipped to withstand stress factors such as drought, heat, and
cold, ultimately improving the quality of potatoes. Furthermore, using
healthy seed potatoes can potentially reduce the use of pesticides since
healthy plants are more resistant to diseases and pests (Ezekiel and
Singh, 2007a,b). Therefore, using healthy seed potatoes offers farmers
significant benefits, including cost savings.

There is a shortage of good-quality potato seeds in developing
countries. However, potato cultivation and improvement have been
significantly improved with the help of conventional and modern
biotechnologies. In addition to enhancing domestic potato
production, producing high-quality seed potatoes is crucial for
meeting the minimum commercial quality standards mandated by
international agreements. Under the Sanitary and Phytosanitary
Agreement of the World Trade Organization, pathogens in seed
potatoes are considered a significant quality concern. Several
countries in the region are developing or modifying their potato
certification standards to align with international seed standards to
facilitate fair international trade and encourage high-quality seed
production (FAOSTAT, 2019). These initiatives are expected to
eliminate technical barriers and ensure farmers’ profitability.

Additionally, conducting a bibliometric analysis of potato research
could provide valuable insights into the existing literature and research
trends. Citation patterns, publication outputs, and collaboration
networks can provide insight into key contributors, emerging areas of
interest, and research gaps. Such an analysis would enhance the
manuscript by providing a quantitative evaluation of the research
landscape related to potato cultivation and improvement.

Potato crops are typically grown using tubers as the seed material.
However, the repeated use of seed material leads to rapid degeneration,
making it necessary to replace basic seed material every year or at least
every 2years (Almekinders et al., 2009). Good quality seed material is
either unavailable or is beyond most farmers’ financial means due to
high prices. The importance of good quality seed material is evident
from the fact that it alone can enhance yields by up to 15-20% (Shaheb
et al,, 2015). The multiplication ratio of conventional seed potatoes
ranges from 1:8 to 1:15, depending on factors such as cultivars, stage,
weather conditions, and crop management practices. Multiplying seed
potatoes takes a significant amount of time, equivalent to one cropping
season (approximately 4 months). A higher multiplication rate and
faster processes are necessary to meet current and future demands.
Therefore, alternative methods of seed potato production are needed.
These alternative methods should be rapid, low cost, and yield good
quality seed potatoes that can integrate well into the existing potato
production system. In recent years, significant progress has been made
in developing several rapid multiplication techniques for potato
propagation (Buckseth et al., 2022).

Potato seed development, which refers to the propagation material
utilized to generate the crop, is an important part of potato cultivation.
Understanding the physiology of seed growth and determining the
appropriate seed management practices are critical to effective crop
yield. Potato is a major crop worldwide, with several culinary, feed, and
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industrial applications. Potato seed development is important to potato
cultivation since it impacts crop quality and output (Rahman and
Akanda, 1970; Zhang et al., 2018). Due to the growing global demand
for sustainable agriculture, potato seed development has received much
attention from researchers, politicians, and agricultural stakeholders.
The heightened emphasis on sustainable production has led to a surge
in research on developing potato seeds. This research primarily focuses
on enhancing crop yield, reducing pesticide usage, and promoting
sustainable practices in potato cultivation (Pretty et al., 2003).

Bibliometric analysis is a useful method for quantitatively
analyzing research literature and providing insights into the evolution
of research on a specific topic. In the case of potato seed development,
bibliometric analysis can assist in identifying the most important
research topics, the most prominent authors and institutions, and
research trends across time. According to Sattar et al. (2021) potato
seed development research has progressively increased over the last
few decades. The study examined 1,799 research publications
published in the Web of Science database between 1990 and 2020.
According to the data, the number of publications on potato seed
development increased dramatically from the 2000s to 2019, peaking
in 2019 (Sattar et al,, 2021). The survey also identified the top authors,
institutions, and nations contributing to this field’s research.

Several key factors were highlighted in the study to foster
sustainable potato production, including seed certification, quality
control, and access to improved potato varieties. Furthermore, the
authors emphasized the importance of interdisciplinary research and
stakeholder collaboration when dealing with potato seed development.
Aiming to address the pertinent issues in potato seed research and
advance sustainable agricultural practices, the study integrates
expertise from diverse fields. Overall, a bibliometric study of research
on potato seed development and its relationship to sustainable
development can provide significant insights into current knowledge
and identify emerging research trends (Nagaich et al., 1969; Jefferies,
1996; Patel et al., 2020). This research can assist policymakers and
agricultural stakeholders in building evidence-based policies to
promote sustainable potato production.

This study examines trends in potato seed research over time.
We use bibliometric analysis to identify patterns and changes related to
potato seed production in the publication output. It involves analyzing
the number of publications and citations related to potato seed research.
Moreover, potato seed research regarding its impact on sustainable
development should be evaluated. In this study, we examine whether
potato seed production is aligned with the Sustainable Development
Goals (SDGs), particularly SDG 2, which deals with food security. Our
goal is to identify key authors and institutions involved in potato seed
research. We will use bibliometric analysis to identify the most prolific
authors and influential institutions in this field. The objective also
involves exploring co-authorship patterns and analyzing the formation
of author clusters to assess the extent of collaboration and interlinkages
among researchers in potato seed research. To achieve these objectives,
bibliometric analysis will be used to investigate the trends, thematic
associations, and collaborative networks within potato seed research
and their relationship with sustainable development.

Materials and methods

Bibliometric analysis is a quantitative research method that
involves the analysis of bibliographic data, such as citation patterns
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and publication characteristics, to gain insights into scientific
publications (de Sousa, 2021). A bibliometric analysis was employed
to investigate the field in depth in the context of potato seed
development. This methodology involves a comprehensive and
systematic analysis of various bibliographic factors, such as the
number of publications, authors, journals, keywords, and citations.
By examining these factors, researchers can identify key trends,
connections within the field

patterns, and of potato

seed development.

Formulation of a study topic and objective

Before embarking on bibliometric analysis, it is essential to establish
clear research questions and objectives. After conducting a thorough
literature review, the study identified the following research questions:

a. What are the major research trends and contributors in potato
seed development?

b. Who are the most prolific authors in your field of study?

c. What are the authors’ most frequently used keywords?

d. Who are the influential institutes in potato seed development?

e. How does research on potato seed development differ across
areas or countries?

f. What are the most regularly used potato seed development
varieties or cultivars, and how have they evolved through time?

g. What are the most commonly cited publications in potato seed
development, and how do they impact the field?

h. What research category and long-term aims does potato seed
development research serve?

These researchable questions can be modified, analyzed, and
adapted based on unique research interests and objectives. The
following step was to generate a specific search category.

Database selection and search query

Searching for relevant scientific papers involves the selection of
appropriate databases and search phrases (Groos and Pritchard,
1969). Some of the most important databases in potato seed
production include Web of Science, Scopus, Dimensions, and Google
Scholar. For this study, we chose to use the Dimensions database due
to the limitations of Web of Science and Scopus, which require a
high-priced subscription. Dimension is a popular database for
citation analysis, and the choice of data source typically depends on
the research objectives (Aliche et al., 2020). Although Dimensions
provides large raw data, data cleansing is rigorous and time-
consuming. To ensure the relevance of the results, we used specific

» «

search phrases such as “potato seed development,” “potato breeding,”
“potato cultivars,” and “potato tuber” These phrases were carefully
chosen to retrieve papers related to our research topic (Martin-

Martin et al., 2018, 2021).

Retrieve and filter the publications

After completing the search, the next step was to retrieve and
filter the articles based on their relevance and quality. For our study,
we only considered articles classified as research articles and
restricted our literature search to articles published in English.
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We selected a study period of 1974-2023, and to avoid any potential
bias, we downloaded all relevant data on a single day. In total, our
search engine retrieved 1984 documents for analysis. To ensure our
findings’ reliability and validity, we cleaned the data to eliminate any
undesired or incomplete articles. As a result of this process, only
1,145 papers remained for our bibliometric analysis. Overall, data
cleaning is a critical step in bibliometric analysis, as it helps to remove
any irrelevant or low-quality data, ensuring that the remaining data
is of high quality and relevant to the research question. Data cleaning
can be time-consuming and requires careful attention to detail, but it
is essential for obtaining accurate and meaningful results (Roemer
and Borchardt, 2015).

Analyze the bibliographic data

Bibliographic data includes key information such as author
names, publication years, journal titles, and citation counts. To
analyze this data, we utilized a range of bibliometric variables such as
the number of publications, citation rates, and frequently used word
analysis (van Eck et al., 2010; van Eck and Waltman, 2017). We also
employed various bibliometric indicators, including co-authorship
analysis, bibliographic coupling analysis, and co-citation analysis.
Our study used the R programming language and the built-in
Biblioshiny package to perform our bibliometric analysis.
Additionally, we employed Vosviewer, a network analysis tool, to
visualize the relationships between the publications and authors.
Using these tools allowed us to gain a more comprehensive
understanding of the trends and patterns within the field of potato
seed development. We identified key authors, publications, and
research areas by analyzing the bibliographic data and visualizing
their connections. This information can guide future research,
identify potential collaborations, and inform decision-making in the
field (Afrifa et al., 2022).

Interpret the findings

After analyzing the bibliometric data, the findings were
evaluated in light of our research question and objectives.
We identified major trends, influential authors, and research
collaborations in potato seed development. This information
allowed us to gain a more in-depth understanding of the field’s
current state and identify areas for further research. The findings
from our bibliometric analysis were utilized to identify gaps in the
existing literature and potential avenues for future research (van
Eck and Waltman, 2011). For example, we may have found that
certain areas of potato seed development are under-researched or
that certain research collaborations have been particularly fruitful.
These insights can guide future research efforts and prioritize
research topics with the greatest potential to contribute to the
field. The findings from our bibliometric analysis were
instrumental in informing our research and identifying
opportunities for future research. By applying bibliometric
analysis to our research question, we gained a more comprehensive
understanding of potato seed development and identified ways to
advance our knowledge in this area (Pizzi et al., 2020; Lal
etal., 2023).

Frontiers in Sustainable Food Systems

10.3389/fsufs.2023.1229272

Results and discussion
Trends in publication

The data analysis collected from Dimensions has yielded valuable
insights into potato seed development research. One notable trend
observed is the increase in the number of publications, which indicates
the growing scope and interest in this area of research. We employed
bibliometric analysis to track this trend over time, a powerful tool that
enables us to identify emerging or declining research areas (do Prado
et al.,, 2016). Potatoes share similarities with other staple food crops
such as rice, wheat, banana, and cassava. As economies grow and
develop, consumers tend to broaden their diets and seek out more
costly energy and protein sources, especially animal products, fruits,
and vegetables. In regions where potatoes are not a primary staple,
they are often incorporated into diets as a more expensive vegetable
option (Patel et al., 2020). By monitoring the number of publications
each year, we can better understand the evolving landscape of potato
seed development research. This information can be especially useful
in identifying research areas that are gaining or losing prominence and
allocating resources to the most productive or impactful research
areas. Bibliometric analysis has proven to be an effective method for
analyzing research output and identifying trends in various fields. Its
application in potato seed development research has provided valuable
insights that can inform future research efforts and resource allocation
strategies. As per capita income rises, the consumption of the staple
food crop typically decreases over time. This trend reflects a general
shift toward more diverse and nutritious diets, which can
accommodate a wider range of food options beyond basic staples. As
a versatile and nutritious vegetable, potatoes are often incorporated
into these diversified diets as a valuable source of vitamins, minerals,
and dietary fiber (Walker et al., 1999).

In the current study, Figure 1 displays the publication trends over
a study period from 1974 to 2022, which shows a consistent increase
in publications, culminating in a peak in the year 2020. This trend
indicates a substantial increase in productivity in the field of interest.
However, the number of publications alone does not necessarily reflect
the impact of the research conducted. To evaluate the impact of the
research, citation analysis was conducted, and the results are depicted
in Figure 2. The graph clearly illustrates that the number of citations
has been consistently increasing every year, and the rate of increase
has been accelerating over time. This suggests that the research
conducted in the field has been increasingly influential, as
demonstrated by the growing number of citations it has received.
Therefore, while Figure 1 shows a measure of productivity, Figure 2
provides a more nuanced view of the research impact, indicating that
the field has generated influential research that has garnered increasing
attention and recognition from the scholarly community.

Bibliometric analysis is used to assess the quality and effect of
research and identify trends and patterns in scientific publications.
The number of citations received each year reflects the popularity and
effect of scientific works. It depicts the evolution of research trends
across time. Bibliometric analysis often uses the number of
publications as a key indicator, particularly when evaluating the
performance of individual academics or research groups. The number
of publications is considered a valuable measure of research
productivity and is frequently used to make comparisons among
scholars or research groups. In this study, we have analyzed the
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number of publications across different scientific categories. Figure 3
illustrates the total number of publications published in each category,
providing valuable insights into the distribution of research output
within the scientific community.

The graph reveals that the agriculture category has the highest
number of publications, closely followed by Biosciences. However, it
is important to note that the number of publications alone may not
necessarily indicate research quality or impact. Other bibliometric
indicators such as citation counts, co-authorship patterns, and journal
impact factors should be considered to gain a more comprehensive
understanding of research performance. These metrics can provide a
more nuanced evaluation of research impact and productivity and

Frontiers in Sustainable Food Systems

help identify research areas that are making significant contributions
to their respective fields. Therefore, using multiple indicators in
bibliometric analysis is crucial to gain a more accurate and
comprehensive picture of research performance.

Furthermore, the importance of the number of publications
varies depending on the topic of study. As a result, while the
number of publications is important in bibliometric analysis, it
should be analyzed with other indicators to provide a more
thorough assessment of research performance. Further research
was conducted to examine publications on the Sustainable
Development Goals (SDGs). The bibliometric analysis involved
identifying, analyzing, and evaluating research relevant to the 17
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SDGs approved by the United Nations in 20150 to measure progress
toward these goals (Sweileh, 2020). To understand the distribution
of research output across different SDG themes, Figure 4 presents
the analysis outcomes, with publications categorized by study
theme. This analysis provides valuable insights into the areas of
research that have been most active in addressing the SDGs and can
help to identify areas where more research is needed to achieve
these goals.

Bibliometric analysis of SDG-related publishing trends can
provide valuable information about research gaps and emerging
topics and mapping networks and collaborations between researchers
and institutions working on SDGs. The graph displaying the
publication themes related to potato seed growth, which is linked to
SDG 2: Zero Hunger, followed by Good Health and Wellbeing,
highlights the crucial role of publications in informing policy
decisions, funding priorities, and research initiatives aimed at
achieving the SDGs. By analyzing SDG publication output,
policymakers and funders can identify areas where research efforts
must be focused on accelerating progress toward meeting these goals.

Frontiers in Sustainable Food Systems

The bibliometric analysis provides a comprehensive record of
SDG-related research output, in-depth
understanding of progress toward achieving the SDGs. As such,

enabling a more

publications play a vital role in SDG bibliometric analysis, helping to

inform evidence-based decisions to achieve sustainable

development objectives.

Productive authors

The Dimensions dataset was analyzed to identify the most
productive group of authors. The significance of the document was
demonstrated by its citation by the authors. We identified 20 highly
productive authors based on their citations during the investigation.
The findings have been summarized in Table 1. This analysis provides
valuable insights into the most influential researchers in a particular
field and their contribution to advancing knowledge in the field.

Table 1 presents the authors in descending order of the number of
citations they received. To better understand the actual impact of a
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particular author, citation per publication was calculated. The analysis
revealed that authors with more than 500 citations also tended to have
a higher citation per publication, indicating the impact and quality of
their research. Citation per publication is an important bibliometric
indicator that measures the quality of an author’s research output. This
metric provides a more realistic view of the effect of a researcher’s
work than simply looking at the number of citations to their work. The
work of researchers with a high citation per publication score may
have a greater impact on their area and the research agendas and
policy decisions made.

Authors’ production over time

Understanding the productivity and impact of an author is crucial
in assessing their relevance within a particular field. In Figure 5, both
metrics provide an overview of the top 10 most productive authors in
the last 30years. Productivity is assessed based on the number of
papers an author has produced within a specific period. On the other
hand, the impact is measured by the number of citations received per
year. The circle size in the figure indicates the number of publications
by each author in a given year, while the color depth indicates the
number of citations received per year. From the graph, it is clear that
Sonnewald and Willmitzer are the most productive authors, with
Sonnewald being a seminal author on the subject, having published
nearly every year from 1990 to 2018. However, Li Y and Zhang ] have
the highest number of citations annually, indicating their significant
impact on the field. The bibliometric analysis shown in Figure 5
provides a useful tool for understanding the productivity and impact

TABLE 1 Top 20 productive authors around the globe.

Authors \[o e} { No. of Citation per
documents  citations publications

Vreugdenhil, Dick 5 1,183 236.60
Visser, Richard G.F. 5 874 174.80
Sonnewald, Uwe 9 603 67.00
Willmitzer, Lothar 7 527 75.29
Fernie, Alisdair R. 6 493 82.17
Sonnewald, Sophia 6 458 76.33
Visser, Richard G. E. 6 334 55.67
Geigenberger, Peter 6 329 54.83
Lulai, Edward C. 9 268 29.78
Hannapel, David J. 7 178 25.43
Wang, Di 5 156 31.20
Suttle, Jeftrey C. 5 111 22.20
Song, Botao 7 110 15.71
Adams, M. J. 5 100 20.00
Olsen, Nora 5 72 14.40
Bi, Yang 6 55 9.17
Tagawa, Takashi 5 54 10.80
Tomiyama, Kohei 7 48 6.86
Gerasimova, N. G. 5 40 8.00
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of researchers in a particular field. By identifying influential authors,
policymakers, funding agencies, and academic institutions can direct
resources toward research initiatives that have the potential to yield
the most significant impact. Additionally, identifying productive
authors can help to promote collaboration between researchers and
institutions, further advancing research in the field.

Co-authorship analysis of authors

A Co-authorship analysis is a commonly used method to study
collaborations between authors. In this approach, co-authorship
networks are constructed, where authors are represented as nodes, and
the co-authorship interactions are represented as bubbles or edges.
These networks provide a visual representation of the collaboration
patterns among authors and can reveal important information about
the structure of the research community. One way to analyze these
networks is by using network measures such as degree centrality,
betweenness centrality, and clustering coeflicients. Degree centrality
refers to the number of co-authorship relationships an author has,
while betweenness centrality measures the extent to which an author
connects different parts of the network. Clustering coefficients
measure the density of the network and the degree to which authors
cluster together. By using these network measures, notable authors
and research clusters can be identified, and the overall structure of the
co-authorship network can be analyzed. This type of analysis can help
identify key players in the field and potential research gaps or
collaborations that can be further explored. The co-authorship analysis
provides a valuable tool for understanding collaborations between
authors and can offer insights into the overall structure and dynamics
of the research community.

In Figure 6, we can observe the co-authorship network among the
authors in the dataset. Each node in the network represents an author,
and the links between the nodes indicate a co-authorship relationship
between the authors. The size of the node represents the number of
publications by the author, and the color of the node indicates the
country of the author’s affiliation. The network analysis reveals several
tightly connected research groups, as evidenced by the clusters of
nodes with similar colors. Additionally, our bibliometric analysis
allows us to identify several authors who significantly influence the
network. These authors exhibit numerous co-authorships with other
researchers, positioning them at the networK’s core and giving them a
high degree of betweenness centrality. This finding suggests that these
authors play a crucial role as intermediaries between different research
groups, actively facilitating collaboration and knowledge exchange.
Their prominent position within the network highlights their potential
to drive research synergies and foster a collaborative research
environment in potato seed research.

In our investigation, we analyzed 12 clusters, which were not
interconnected since we did not restrict linking them with the author
groups in our analysis. However, we observed that the three cluster
groups were closely related. Another crucial aspect of co-authorship
analysis is the identification and quantification of distinct types of
collaborations, including intra-institutional, inter-institutional,
international, and interdisciplinary collaborations. This approach can
provide valuable insights into the dynamics of research collaborations
and the factors that influence cross-disciplinary or cross-institutional
collaborations. Additionally, co-authorship analysis can be leveraged
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to detect emerging research trends and topics of investigation. By
analyzing co-authorship networks, researchers can assess the
influence of research collaborations on scientific output, citation
impact, and scientific recognition. The co-authorship analysis is a
useful tool for understanding the complex dynamics of research
collaborations and has become an essential component of
bibliometric analysis in various fields of study. By applying this
method, researchers can gain valuable insights into the structure and
organization of the research community, which can inform policies
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and strategies to foster international scientific collaboration
and innovation.

Co-authorship analysis of countries

The analysis of the country’s collaboration network revealed about
101 findings. To ensure robustness and reliability, we focused on 33
nations with at least 5 documents published each (approximately 3%
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of the total number of publications). This analysis identified six
distinct clusters that emerged from the investigation. These clusters
are represented by different colors, including yellow, green, red,
purple, blue, and sky blue. Each cluster illustrates the scientific
relationships between the countries involved in the collaboration.
Using network analysis allowed us to better understand the complex
dynamics of scientific collaboration between countries. By identifying
these clusters, we can better understand the collaboration patterns and
the factors that promote or inhibit scientific collaboration between
nations. Overall, this type of analysis provides valuable insights into
the structure and organization of the global scientific community,
which can inform policies and strategies to enhance international
scientific collaboration and innovation.

Our analysis revealed that the United States, Germany, the
United Kingdom, the Netherlands, Canada, and China had more than
1,000 citations, indicating that these countries had a significant impact
in the field. This observation is also reflected in Figure 7, which shows
the citation impact of each country. Furthermore, we found that the
United States released the highest number of documents (192
publications), followed by the United Kingdom (98 publications) and
China (83 publications). These results are also illustrated in Figure 8,
which presents the country collaboration map. By examining the
country collaboration map, we can better understand the scientific
relationships between countries in the field. This type of analysis is
essential for identifying potential opportunities for collaboration and
innovation and understanding the factors that facilitate or hinder
scientific collaboration between countries. Our analysis provides
valuable insights into the global landscape of research in the field and
can inform policies and strategies to enhance international scientific
collaboration and innovation.

On the country collaboration map, the blue color represents
international research collaboration, which highlights the countries
that have collaborated across national borders to produce research on
potato seed development. Additionally, the pink band connecting the

10.3389/fsufs.2023.1229272

states illustrates the level of collaboration among authors within each
country. It is fascinating to observe how the countries with the most
publications on potato seed development have collaborated with
others, despite sometimes being geographically distant. For example,
the United States, China, Germany, and the United Kingdom have
engaged in significant collaborations with countries from different
world regions. While such collaborations may not directly contribute
to developing the theme, they can lead to sharing policies and
knowledge and foster market collaboration. Therefore, promoting
international scientific collaboration to enhance innovation and
knowledge transfer is crucial, ultimately driving progress and
development in the field.

Most cited sources

Vosviewer was used to analyze the most cited sources, giving us
an overview of the impactful journals. Seven clusters formed in the
analysis can be linked with the underlying theme on which
publications were done. From the analysis, research on potato seed
development themes was highly diverse and dispersed among various
journals. The most productive journals that emerged from the analysis
were Potato Research, American Journal of Potato Research, Plant
Physiology, Plant Disease, etc. They were the contact point in each
cluster. The journals that emerged in the analysis were exclusively
related to Potato, showing that researchers were more interested in
publishing in themed journals (Figure 9).

Citation analysis is a valuable approach for evaluating the
influence and impact of academic journals. In our study, we conducted
a citation analysis and found that certain journals received a higher
number of citations in the field of potato seed research. Notably, the
most frequently cited journals were Potato Research, Plant Physiology,
and the American Journal of Potato Research. This observation
suggests that journals publishing a significant number of papers
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related to potato seed development tend to receive citations from
studies in the same research domain.

Conclusion

The paper has presented an overview of research papers using
bibliometric analysis of articles published from 1974 to 2023. There
was an increasing trend of publications on potato seed research with
a peak in the year 2020 while the citations increased at a moderate rate

Frontiers in Sustainable Food Systems

and it continued to increase. Our analysis was based on Dimensions
database. In order to mitigate the scarcity of good quality potato seeds,
a variety of strategies have been explored. These include the use of
tissue culture, aeroponic systems, and apical rooted cuttings, all of
which have shown promise in producing high-quality potato seeds. It
is important to recognize that these new technologies need to
be carefully considered and promoted in developing countries to
increase potato productivity. In areas with high disease pressure, the
hi-tech seed potato production system has the advantage of
maintaining better health status of seed stocks due to the reduced
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number of field multiplications compared to the conventional (clonal
multiplication) system. Moreover, there is a pressing need for greater
efficiency and reduced energy inputs in seed potato production.
Therefore, research on soil-free techniques will continue to be a focal
point in established and developing potato-producing areas in the
near and distant future. As engineering technology advances, it will
assist in developing more automated and controlled seed propagation
systems. Analysis conducted in the study included authorship analysis,
Co-authorship analysis among countries, citation analysis of sources,
etc. The research on potato seed development indicated a trend toward
sustainable development and SDG goal 2. The scope of search results
was limited, but it paves the way for future research as more large-scale
and impactful studies on potato seed development research are
required. Policy-makers and researchers can further develop studies
and collaborate with other organizations to help achieve the SDG goal.
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