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Researchers around the world have published articles on flax (Linum usitatissimum L.) and
its diseases. However, there is no bibliometric analysis of flax and its diseases in the Scopus
database. The purpose of this work is to analyze the scientific results in the field of flax and
its diseases and follow its evolution worldwide based on the data collected from the Scopus
database. In the article, global scientific publications related to flax and its diseases were
analyzed by a bibliometrician. In this study, a total of 243 articles published during 2001-
2021 years were evaluated. The results show that the number of articles in the database
has increased year by year, with Canada, Australia and the United States occupying the
core positions, accounting for 64.6% of the total published articles worldwide. P.N. Dodds
is the author with the most published articles. This paper summarizes several possible
research ideas and the systematic bibliometric analysis will help research groups and
researchers to understand global research trends in flax and its diseases and to focus future
research. Also, results obtained in this systematic review of flax-related articles by using
statistical and visual bibliometric analysis can provide important and detailed information
to scientists involved in research on it.

OZET

Dinyanin dort bir yanindaki arastirmacilar keten (Linum usitatissimum L.) hastaliklari
hakkinda makaleler yayinladi. Ancak Scopus veritabaninda keten ve hastaliklarinin
bibliyometrik analizi yoktur. Bu ¢alismanin amaci keten ve hastaliklari alanindaki bilimsel
sonuglari analiz etmek ve Scopus veri tabanindan toplanan verilere dayanarak diinya
capindaki gelisimini takip etmektir. Makalede keten ve hastaliklari ile ilgili kiiresel bilimsel
yayinlar bibliyometrik olarak incelenmistir. Bu ¢alismada 2001-2021 vyillari arasinda
yayinlanmis toplam 243 makale degerlendirilmistir. Sonuglar veritabanindaki makale
sayisinin yildan yila arttigini Kanada Avustralya ve Amerika Birlesik Devletlerinin diinya
¢apinda yayinlanan toplam makalelerin 64.6 % sini olusturan ¢ekirdek konumlari isgal
ettigini gosteriyor. P.N.Dodds bu konuda en fazla makalesi olan yazardir. Bu makale
birkacolasi arastirma fikrini 6zetlemektedir ve sistematik bibliyometrik analiz arastirma
gruplarinin ve arastirmagilarin keten ve hastaliklarindaki kiiresel arastirma egilimlerini
anlamalarina ve gelecekteki arastirmalara odaklanmalarina yardimci olacaktir. Ayrica
istatistiksel ve gorsel bibliyometrik analiz kullanilarak ketenle ilgili makalelrin bu sistematik
derlemesinde elde edilen sonuglar bu konuda arastirma yapan bilim insanlarina dnemli ve
ayrintih bilgiler saglayabilir.
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INTRODUCTION

A common oil seed crop all over the world, Linum usitatissimum L., also known as flax or flaxseed, belongs to the
family Linaceae (Raole & Raole, 2022). The seeds of many of the important industrial crops are grown around the
world for their seed oil and fiber, one of them being the linseed plant. (Patade et al., 2008; VIckova et al., 2022).
According to FAOSTAT, the world harvested area of flaxseed has increased by over 31% from 3.14 million hectares in
2018 to 4.14 million hectares in 2021 (FAOSTAT). It has been demonstrated that flaxseeds contain essential
constituents that can be made bioavailable for different applications within the food industry, including
nutraceuticals, cosmetics, and nutritional supplements through the application of different bioprocessing techniques
(Dzuvor et al., 2018). The uses of flax products are extremely varied and include not only the production of fabrics
(some of which aid in the advancement of astronautics), the nuclear industry, the military, and manufacturing ones
such as producing the uniform for miners and oil workers), but also the production of flaxseed oil, which is used in
pharmacology, and the wax used in spaceships (Kajla et al., 2015; Sapojnikova et al., 2020). In addition to the Indian
subcontinent and southeast African highlands, flax has been adapted to survive in a wide range of eco-geographic
regions throughout the world, from the cool highlands of Eurasia to the high latitudes and cool conditions of the
Indian subcontinent (Sertse et al., 2021). The most prevalent and high-alpha-linolenic-acid flaxseed is brown, whereas
there are two varieties of yellow flaxseed: Omega and Linola (Conforti & Cachaper, 2009). Consumer awareness
about the relationship between diet and health has increased demand for flaxseed. Flaxseed is regarded as a
potential functional food ingredient because it provides numerous health benefits in addition to nutritional value
(Eyres, 2015; Oksiiz, 2015). However, it is an underutilized crop that has gained prominence in recent decades due
to its unique nutrient profile, particularly omega-3 fatty acids, lignans, and fiber (Goyal et al., 2014). The range of
flaxseed'’s total protein content is between 20 and 30%, with 80% of it being globulins and 20% glutelin (Hall et al.,
2006). A 100 g serving of flaxseed has 60—300 mg of lignans (Flower et al., 2014). There is an increasing demand for
flaxseed as a functional food in the global food system. It is possible to define functional food as foods or ingredients
that may provide physiological benefits or aid in the prevention and treatment of illness (Al-Okbi, 2005). Although
there are numerous potential therapeutic advantages for using flaxseed to treat disorders affecting women, no
research has been done in this area to date (Sourinejad et al., 2019).

Plant ailments and pests pose risks to the security of the world’s food supply (El-Saadony et al., 2022). They have
ability to dramatically lower the quantity and quality of agricultural products (Bakr et al., 2022). Despite the
development of potentially high-yielding flax variants, environmental factors significantly reduce flax productivity
(Dmitriev et al., 2017). In addition to a few viruses and a phytoplasma, fungi are the primary cause of flax diseases.
Bacteria or nematodes do not cause any major diseases in flax. All varieties of flax, including linseed, oil flax, and fiber
flax (Linum usitatissimum. L), are susceptible to fungal infections. There may be variations in how each kind of flax
reacts to particular infections or races of the same disease. In the world’s flax-growing regions, there are regional
differences in the frequency, severity, and significance of flax diseases (Muir & Westcott, 2003). Rust is the issue that
has the greatest potential to harm flax. The last severe rust epidemic occurred in the 1970s (Parthasarathy et al.,
2021). Fusarium wilt, a fungal disease, is the most economically harmful of the diseases that modern flax cultivars
are subject to (Kanapin et al., 2021). As a result of the disease outbreak, 80-100% of flax harvest could be lost.
Moreover, the fungus’ chlamydospores can survive for up to 50 years in the infected soil and are extremely difficult
to eliminate (Houston, 1949). Verticillium wilt poses a serious danger to a variety of agricultural crops (Blum et al.,
2018). Each stage of disease development is critical in the pathogen life cycle and necessitates specific conditions
(Stafecka et al., 2017).Verticillium dahliae causes yield losses as well as degraded fibers that are challenging to textile
industry. One of the most significant flax diseases, powdery mildew is particularly detrimental to the yield and oil or
fiber quality of the plant (Speck et al., 2022). Powdery mildew, caused by Oidium lini, is an important diseases of flax
(Linum usitatissimum) in western Canada (Rashid & Duguid, 2005).
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Bibliometric analysis is a technique for completely, methodically, and impartially summarizing historical
accomplishments and development trends (He et al., 2019) With the aid of mathematics and statistics, computer
analysis and information visualization technology, as well as the examination of the literature, it can also investigate
potential future research areas for the discipline (Bezak et al., 2021). A bibliometric study uses quantitative methods
to objectively map the research field and analyze the bibliographic data (Tigre et al., 2023), (Zupic & Cater, 2015). In
addition to other pieces of evidence, it highlights the most significant works and authors, the development of the
most often used keywords, the most pertinent subjects, and the predominating consequences. The network analysis
visualization method completes the examination of the research area (Cobo et al., 2011; Tigre et al., 2023). By
displaying the evolution, research hotspots, and frontier knowledge of a given research field, it may graphically depict
the dynamic development of that field. The goal of this study is to thoroughly and methodically evaluate and present
bibliometric data analysis using VOSviewer. First-time users can easily follow the instructions for using VOSviewer
thanks to the step-by-step analysis that was supplied (Al Husaeni & Nandiyanto, 2021). But very few studies have
employed bibliometric analysis to extract information (Huang et al., 2022).

The purpose of this article was to comprehensively analyze the scientific activities of researchers during this period
through bibliographic analysis of articles published in the Scopus database on flax and its diseases during 2001-2021.
In addition, it provides a global analysis of scientific cooperation and countries' research productivity in this field,
providing information on comprehensive views.

MATERIALS and METHODS

This article is based on bibliometric analysis of scientific publications in the Scopus database. Article information is
obtained from the Scopus database. The retrieved data are articles published between 2001 and 2021 years. Before
the 1990s, flaxseed oil and its sub-products were primarily used for the production of cloth (linen) and papers, while
flaxseed oil and its sub-products were also used in the formulation of animal feed (Singh et al., 2011). The potential
health benefits associated with some of flaxseed's biologically active components have led to increased interest in
diet and disease research over the past two decades. As well as providing a range of nutrition characteristics, linolenic
acid (ALA), short chain polyunsaturated fatty acids (PUFAs), soluble and insoluble fibers, phytoestrogenic lignans
(secoisolariciresinol diglycoside-SDG), proteins, and flaxseeds also contain a number of antioxidants (Oomah, 2001;
Touré & Xueming, 2010; Singh et al., 2011). Information was extracted from the published scientific works using the
following 3 keywords: flax, Linum usitatissimum and diseases of flax. For this, a total of 243 publications were
downloaded and maps of the collected data were drawn using MC Excel and VOSviewer programs. Mapchart.com
was used to draw the map. The functionality of VOSviewer is especially useful for displaying large bibliometric maps
in an easy-to-interpret way (van Eck & Waltman, 2010). The citation database is with a wide variety of fields
Agricultural and biological Sciences, Biochemistry, Genetics and Molecular Biology, Immunology and Microbiology,
Environmental Science. Our research framework is shown in Figure 1.
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Figure 1. Research framework followed in this study
Sekil 1. Bu ¢calismada izlenen arastirma cercevesi

RESULTS and DISCUSSIONS

During the period of 2001-2021, the number of publications devoted to the diseases of flax plants worldwide is large.
The Figure 2 shows the annual increase and decrease in published research articles. In 2001, there were six articles
on flax plant disease research. In 2002, this figure decreased to two. In 2004, the number of publications on flax plant
diseases increased dramatically. The publication of 16 articles in these years means that research has almost doubled
compared to previous years. In 2005, this indicator decreased, and by 2006, it increased significantly. The annual
increase rate of publishing research papers is certainly not uniform and it is constantly changing. After that, the
highest growth rate was observed in 2009. This year reached the highest with 20 publications and the lowest was in
2002 with 4 publications. In 2008 and 2011, the number of publications is 19. However, 18 publications in 2007
dropped to 13 by 2010. In the diagram, the number of publications on flax disease in the period of 2012-2015 was
10-12. But between 2016-2018, this indicator decreased again, which corresponds to 2018 with 4 publications. In
2019-2021, the number of publications increased sharply again and reached 11 in 2021. There were 7 occasions of
less than 10 publictions in two decade according to the graph shown below (Figure 2). Partial stability can be seen in
the remaining years.
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Figure 2. Number of papers of flax plant diseases by the year of publication
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Figure 3. Keyword co-occurrence analysis using VOSViewer
Sekil 3. VOSViewer kullanarak anahtar kelimelerle birlikte olusum analizi

A total of 3126 keywords were used in 243 articles. In 54 of them, keywords that were repeated at least 15 times
were extracted. Of these, the most used keyword is Linum usitatissimum, which appears 202 times (Total link
strength 1366), flax 154 times (Total link strength 1239), plant diseases 53 times (Total link strength 519) were used.
Big clusters and their connection to other keywords could be seen in Figure 3.
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Figure 4. Top authors published of flax plant diseases issue

Sekil 4. Keten bitki hastaliklari konusunda yayinlanan en iyi yazarlar

When the authors’ publications were analyzed in the VOSviewer program, it was found that a total of 850 authors
published 243 co-authored articles (Figure 4). As the number of articles increased, the correlation decreased. A total
of 21 articles were published by three authors, Dodds, Ellis, and Rashid. Dodds and Ellis have 51 links with other
authors, and Total link strength is 118. Rashid has 33 links with other authors and the total link strength is 72. Since
not all 850 authors are connected to each other, the VOSviewer program divided the 154 most connected authors
into 12 clusters. Dodds and Ellis formed the largest cluster, and they published mostly in 2008, and Rashid, K.Y.
published more articles in 2012. In recent years, Booker, H.M. and Wang X. is doing more work on flax. We can see

that in two large clusters Rashid, K.Y. and Ellis J.G. are connected to each other through Ayliffe, M.A.
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Figure 6. Top published and cited countries
Sekil 6. En ¢ok yayinlanan ve alinti yapilan (ilkeler

During the years 2001-2021, scientists conducted scientific research on flax in a total of 47 countries (Figure 5). When

publishing at least 5 articles in the VosViewer program, it was found that 14 out of 47 countries have a threshold. Of

these countries, the country with the most publications is Canada. A total of 84 articles have been published over 21
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years and these articles have 2557 citations. It was found that there are 38 publications and 1696 citations in the
United States, and 35 publications and 1964 citations in Australia. Citations may increase year after year. It can be
seen here that there are 18 publications by French and Polish scientists, and 12 by Indian scientists. In Figure 6, in
2008-2009, the United States and Australia jointly conducted scientific research on flax, and in 2010, Canada
conducted the most work. In recent years, we can see that scientific works are more connected with China.

2% 0%

BDArticle BReview @ Conference Paper @ Book Chapter DO Note

Figure 7. Publication type on flax plant diseases in the world
Sekil 7. Diinya keten bitkisi hastaliklari ile ilgili yayin tiirii

Figure 7 shows five different types of publications including articles, reviews, conference papers, book chapters, and
books, described in more detail in Figure 6. There is no doubt that the greatest number of publications on this topic
are in the form of articles, making up 85 percent, followed by 8 % publications in the form of reviews. A total of
eleven papers have been published as a result of the conference. Moreover, there have been four book chapters and
a book published as a result of the conference.
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Figure 8. Top ten Funding agency on flax plant diseases issue
Sekil 8. Keten bitkisi hastaliklari konusunda ilk on Finans kurulusu

During the years 2001-2021, a total of 93 institutes financed the flax industry. Of these, the top 10 institutions are
described in Figure 8. Among them, the Government of Canada financed twelve scientific works. The National
Institute of General Medicine of Sciences and the Natural Sciences and Engineering Research Council of Canada
participated in financing eleven times. Also, four of the top 10 institutions belong to Canada. Flax industry is
important for Canada, where flax is mainly grown for its oil. Over the centuries, flax production spread to Europe,
Africa and North America. Canada is the world’s largest producer and exporter of flax, with annual exports of 150-
180 million Canadian dollars.
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Figure 9. Analysis by subject area flax and its diseases
Sekil 9. Konu alanina gére analiz keten ve hastaliklari
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Subject area classification for flax and its diseases is presented in Figure 9. 52% of scientific research was in the fields
of Agricultural and Biological Science, Biochemistry and Genetics, and 27% in Molecular Biology. Scientific researches
were carried out partly in the areas of Immunology and Microbiology and Pharmacology, Toxicology and
Pharmaceutics. In other areas, flax was not very important. But in recent years, the discovery of the beneficial aspects
of flax has led to an increase in interest in this plant in other areas as well. Flaxseeds have nutritional characteristics
and are rich source of w-3 fatty acid: a-linolenic acid, short chain polyunsaturated fatty acids, soluble and insoluble
fibers, phytoestrogenic lignans, proteins and an array of antioxidants (Oomah, 2001b; Touré & Xueming, 2010; lvanov
et al., 2011; Singh et al., 2014).
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Agro Food Industry Hi Tech
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Plant Disease

Molecular Plant Microbe Interactions
Molecular Plant Pathology

Canadian Journal Of Plant Pathology
Journal Of Dairy Science

Journal Of Animal Science

Canadian Journal Of Plant Science
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N
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Figure 10. Top cited journals on flax in Scopus database
Sekil 10. Scopus veri tabaninda keten iizerine en ¢ok alinti yapilan dergiler

The top 10 journals are shown in Figure 10. According to the results of the analysis, 243 articles were published in
138 journals. Canadian Journal of Plant Science, which published the most articles, had 22 articles cited 340 times. It
has published 7 articles with 172 and 336 citations in Journal of Animal Science and Journal of Diary Science. Another
journal with high citations is the Journal of Molecular Plant Pathology, with 409 citations.
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Figure 11. Geographic locations of the study on L. usitatissimum classification
Sekil 11. L. usitatissimum siniflandirmasi lizerine olan ¢alismalarin cografi konumlari

The maximum number of publications are from Canada, Australia, United State, France and Poland in Scopus (Figure
11). The geographical locations, where the research on L. usitatissimum classification is carried out, is shown in Figure
11 using the Mapchart.net. A total of 47 countries have published articles on flax. According to the analysis, more
flax is grown in the countries of the continents of North and South America, Asia, Europe, and Australia, and scientific
research work has been conducted on this. In the countries of the African continent, we can observe that there is
relatively little scientific research. (Mainly in Egypt, Algeria, Morocco, South Africa). It became known that articles
were not published in the Scopus database in the countries of Central Asia.

Almost every component of the linseed plant is used in some way. Qil found in seeds, which is used for food purposes
after refinement (Singh et al., 2012). Until the 18th century, Europe’s linen industry was thriving. But with the
development of power spinning, cotton displaced flax as the most significant and popular fiber. Today, because of its
low output and high price, flax is a prestigious material. Clothes made of linen are typically intended for warm
weather, high fashion, or formal use (Dai, 2006). Flax fields has been developing in recent years due to its unique
nutritional composition, omega-3 fatty acids and lignans (flax fiber), and it is one of the crops that are widely
cultivated year after year. Flax grows naturally, needs very little water, and little in the way of fertilizers or pesticides.
All plant parts are used during harvest, leaving no waste behind.

Bibliometric analysis is the most effective way to help in studying the characteristics of this field. It also allows to
identify publications, top authors and institutions about the scientific volume, growth and spread of this field.

The Bibliometric analysis is the most effective way to help in studying the characteristics of this field. It also allows
to identify publications, top authors and institutions about the scientific volume, growth and spread of this field.
Analysis of flax and its diseases was based on publication data obtained from the Scopus database. VOSviewer
software helped to analyze keywords, influential authors and their groups.According to our analysis, Agricultural and
Biological Sciences, Biochemistry, Genetics and Molecular Biology were found to be the fields with the highest
number of publications. The Canadian Journal of Plant Science led the way in publishing articles. Researchers have
mainly published articles and conference materials, most of them are from Canada, USA and Australia. Over the past
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20 years, Canada has provided the most funding for projects flax and its diseases. Moreover, Canadian reserchers
are the most productive and influential because they account for the most publications with a high number of
citations and high h-index. But another level all articles were written by a small number of prolific authors, with
relatively poor collaborative ties emerging across time between authors, institutions, and countries. Science
mappings based on indicators such as the most commonly used keywords, citation and co-citation, and collaboration
are also developed for further analysis. The research on flax and its deseases is booming, and international exchanges
and cooperation need to be further strengthened. Studying its diseases will help to get a high and healthy harvest.
This supports economic efficiency at a time when global demand for food is increasing.

STATEMENT OF CONFLICT OF INTEREST
The author(s) declare no conflict of interest for this study.

AUTHOR’S CONTRIBUTIONS
The contribution of the authors is equal.

STATEMENT OF ETHICS CONSENT
Ethical approval is not applicable, because this article does not contain any studies with human or animal subjects.

REFERENCES

Al Husaeni, D.F., & Nandiyanto, A.B.D. (2021). Bibliometric using vosviewer with publish or perish (using Google
Scholar data): From step-by-step processing for users to the practical examples in the analysis of digital learning
articles in pre and post covid-19 pandemic. ASEAN Journal of Science and Engineering, 2 (1), 19-46.
https://doi.org/10.17509/ajse.v2i1.37368

Al-Okbi, S.Y. (2005). Highlights on functional foods, with special reference to flaxseed. Journal of Natural Fibers, 2 (3),
63-68. https://doi.org/10.1300/J395v02n03 06

Bakr, M., Abdel-Gaber, S., Nasr, M., & Hazman, M. (2022). DenseNet based model for plant diseases diagnosis.
European Journal of  Electrical Engineering and Computer  Science, 6 (5), 1-9.
https://doi.org/10.24018/ejece.2022.6.5.458

Bezak, N., Mikos, M., Borrelli, P., Alewell, C., Alvarez, P., Anache, J.A.A., Baartman, J., Ballabio, C., Biddoccu, M., Cerda,
A., Chalise, D., Chen, S., Chen, W., De Girolamo, A.M., Gessesse, G.D., Deumlich, D., Diodato, N., Efthimiou, N.,
Erpul, G. et al. (2021). Soil erosion modelling: A bibliometric analysis. Environmental Research, 197, 111087.
https://doi.org/10.1016/j.envres.2021.111087

Blum, A., Bressan, M., Zahid, A., Trinsoutrot-Gattin, I., Driouich, A., & Laval, K. (2018). Verticillium wilt on fiber flax:
symptoms and pathogen development in planta. Plant Disease, 102 (12), 2421-2429.
https://doi.org/10.1094/PDIS-01-18-0139-RE

Conforti, F.D., & Cachaper, K.F. (2009). Effects of selected antioxidants on physical and sensory characteristics of
yeast bread containing flaxseed meal. International Journal of Consumer Studies, 33 (1), 89-93.
https://doi.org/10.1111/j.1470-6431.2008.00729.x

Dai, X.-Q. (2006). Fibers. In Biomechanical Engineering of Textiles and Clothing (pp. 163-177). Elsevier.
https://doi.org/10.1533/9781845691486.3.161

Dmitriev, A.A., Krasnov, G.S., Rozhmina, T.A., Novakovskiy, R.O., Snezhkina, A.V., Fedorova, M.S., Yurkevich, O. Yu.,
Muravenko, 0.V., Bolsheva, N.L., Kudryavtseva, A.V., & Melnikova, N.V. (2017). Differential gene expression in
response to Fusarium oxysporum infection in resistant and susceptible genotypes of flax (Linum usitatissimum L.).
BMC Plant Biology, 17 (S2), 253. https://doi.org/10.1186/s12870-017-1192-2

424


http://dergipark.gov.tr/mkutbd
https://doi.org/10.17509/ajse.v2i1.37368
https://doi.org/10.1300/J395v02n03_06
https://doi.org/10.24018/ejece.2022.6.5.458
https://doi.org/10.1016/j.envres.2021.111087
https://doi.org/10.1094/PDIS-01-18-0139-RE
https://doi.org/10.1111/j.1470-6431.2008.00729.x
https://doi.org/10.1533/9781845691486.3.161
https://doi.org/10.1186/s12870-017-1192-2

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2023, 28(2): 413-426 Arastirma Makalesi / Research Article

Dzuvor, C., Taylor, J., Acquah, C., Pan, S., & Agyei, D. (2018). Bioprocessing of functional ingredients from flaxseed.
Molecules, 23 (10), 2444. https://doi.org/10.3390/molecules23102444

El-Saadony, M.T., Saad, A.M., Soliman, S.M., Salem, H.M., Ahmed, A.l., Mahmood, M., El-Tahan, A.M., Ebrahim,
A.A.M., Abd El-Mageed, T.A., Negm, S.H., Selim, S., Babalghith, A.O., Elrys, A.S., El-Tarabily, K.A., & AbuQamar, S.F.
(2022). Plant growth-promoting microorganisms as biocontrol agents of plant diseases: Mechanisms, challenges
and future perspectives. Frontiers in Plant Science, 13, 923880. https://doi.org/10.3389/fpls.2022.923880

Eyres, L. (2015). Flaxseed Fibre-a superfood? https://doi.org/10.13140/RG.2.1.3678.2803

FAOSTAT (2018). Statistics Division, Food and Agriculture Organization of the United Nations, Viale delle Terme
diCaracalla, 00153 Rome, Italy.
https://www.researchgate.net/deref/http%3A%2F%2Fwww.fao.org%2Ffaostat%2Fen%2F%23home

Flower, G., Fritz, H., Balneaves, L.G., Verma, S., Skidmore, B., Fernandes, R., Kennedy, D., Cooley, K., Wong, R., Sagar,

S., Fergusson, D., & Seely, D. (2014). Flax and breast cancer: A systematic review. Integrative Cancer Therapies, 13
(3), 181-192. https://doi.org/10.1177/1534735413502076

Goyal, A., Sharma, V., Upadhyay, N., Gill, S., & Sihag, M. (2014). Flax and flaxseed oil: An ancient medicine & modern
functional food. Journal of Food Science and Technology, 51 (9), 1633-1653. https://doi.org/10.1007/s13197-013-
1247-9

Hall, C., Tulbek, M.C., & Xu, Y. (2006). Flaxseed. In: Advances in Food and Nutrition Research. Academic Press, Elsevier,
Vol. 51, pp. 1-97. https://doi.org/10.1016/51043-4526(06)51001-0

He, K., Zhang, J., & Zeng, Y. (2019). Knowledge domain and emerging trends of agricultural waste management in the

field of social science: A scientometric review. Science of The Total Environment, 670, 236-244.
https://doi.org/10.1016/j.scitotenv.2019.03.184

Huang, X., Wang, T., Zu, W., Xu, T., Du, L., Wang, Y., Nie, W., & Wang, L. (2022). A bibliometric analysis of global
publications on graft-versus-host disease research. Medicine, 101 (27), e29634.
https://doi.org/10.1097/MD.0000000000029634

Ivanov, S., Rashevskaya, T., & Makhonina, M. (2011). Flaxseed additive application in dairy products production.
Procedia Food Science, 1, 275-280. https://doi.org/10.1016/j.profoo.2011.09.043

Kanapin, A., Bankin, M., Rozhmina, T., Samsonova, A., & Samsonova, M. (2021). Genomic regions associated with

Fusarium wilt resistance in flax. International Journal of Molecular Sciences, 22 (22), 12383.
https://doi.org/10.3390/ijms222212383

Muir, A.D., & Westcott, N.D. (2003). Flax: The genus Linum. Routledge.

Oomah, B.D. (2001). Flaxseed as a functional food source. Journal of the Science of Food and Agriculture, 81, 889-
894. https://doi.org/10.1002/jsfa.898

Oksiiz, A. (2015). Comparison of proximate, fatty acids and element composition of different varieties (Cultivars) and
species of flax seeds. Journal of Food and Health Science, 1, 124-134. https://doi.org/10.3153/JFHS15012

Parthasarathy, S., Thiribhuvanamala, G., & Prabakar, K. (2021). Diseases of Field Crops and Their Management. CRC
Press.

Patade, A., Devareddy, L., Lucas, E.A., Korlagunta, K., Daggy, B.P., & Arjmandi, B.H. (2008). Flaxseed reduces total and
Idl cholesterol concentrations in native american postmenopausal women. Journal of Women’s Health, 17 (3),
355-366. https://doi.org/10.1089/jwh.2007.0359

Raole, V.M., & Raole, V.V. (2022). Flaxseed and seed oil: Functional food and dietary support for health. EAS Journal
of Nutrition and Food Sciences, 4 (2), 68-77. https://doi.org/10.36349/easinfs.2022.v04i02.007

Rashid, K., & Duguid, S. (2005). Inheritance of resistance to powdery mildew in flax. Canadian Journal of Plant
Pathology, 27 (3), 404-409. https://doi.org/10.1080/07060660509507239

Sackston, W.E., & Carson, R.B. (1951). Effect of pasmo disease of flax on the yield and quality of linseed oil. Canadian
Journal of Botany, 29 (4), 339-351. https://doi.org/10.1139/b51-033

425


http://dergipark.gov.tr/mkutbd
https://doi.org/10.3390/molecules23102444
https://doi.org/10.3389/fpls.2022.923880
https://doi.org/10.13140/RG.2.1.3678.2803
https://www.researchgate.net/deref/http%3A%2F%2Fwww.fao.org%2Ffaostat%2Fen%2F%23home
https://doi.org/10.1177/1534735413502076
https://doi.org/10.1007/s13197-013-1247-9
https://doi.org/10.1007/s13197-013-1247-9
https://doi.org/10.1016/S1043-4526(06)51001-0
https://doi.org/10.1016/j.scitotenv.2019.03.184
https://doi.org/10.1097/MD.0000000000029634
https://doi.org/10.1016/j.profoo.2011.09.043
https://doi.org/10.3390/ijms222212383
https://doi.org/10.1002/jsfa.898
https://doi.org/10.3153/JFHS15012
https://doi.org/10.1089/jwh.2007.0359
https://doi.org/10.36349/easjnfs.2022.v04i02.007
https://doi.org/10.1080/07060660509507239
https://doi.org/10.1139/b51-033

MKU. Tar. Bil. Derg. / MKU. J. Agric. Sci. 2023, 28(2): 413-426 Arastirma Makalesi / Research Article

Sapozhnikova, S.M., Chudakova, S.A., Reichert, N.V., Lapshova, O.A., Mylnikova, L.A., & Kuptsova, V.V. (2020).
Development Prospects On Flax Growing In Smolensk Region. In & D. K. Bataev (Ed.), Social and Cultural
Transformations in the Context of Modern Globalism» Dedicated to the 80th Anniversary of Turkayev Hassan
Vakhitovich, vol 92. European Proceedings of Social and Behavioural Sciences, pp. 2380-2385.
https://doi.org/10.15405/epsbs.2020.10.05.314

Sertse, D., You, F.M., & Cloutier, S. (2021). Genome-wide signatures in flax pinpoint to adaptive evolution along its
ecological gradient. Frontiers in Bioscience-Landmark, 26 (12), 1559-1571. https://doi.org/10.52586/5049

Singh, K.K., Jhamb, S.A., & Kumar, R. (2012). Effect of pretreatments on performance of screw pressing for flaxseed:
Effect of pretreatments. Journal of Food Process Engineering, 35 (4), 543-556. https://doi.org/10.1111/j.1745-
4530.2010.00606.x

Singh, K. K., Mridula, D., Rehal, J., & Barnwal, P. (2011). Flaxseed: A potential source of food, feed and fiber. Critical
Reviews in Food Science and Nutrition, 51(3), 210-222. https://doi.org/10.1080/10408390903537241

Sourinejad, H., Raisi Dehkordi, Z., Beigi, M., Adibmoghaddam, E., & Hadian, M. (2019). The use of flaxseed in
gynecology: A review article. Journal of Midwifery and Reproductive Health, 7 (2).
https://doi.org/10.22038/ijmrh.2019.31820.1345

Speck, A., Trouvé, J.-P., Enjalbert, J., Geffroy, V., Joets, J., & Moreau, L. (2022). Genetic architecture of powdery

mildew resistance revealed by a genome-wide association study of a worldwide collection of flax (Linum
usitatissimum L.). Frontiers in Plant Science, 13, 871633. https://doi.org/10.3389/fpls.2022.871633
Stafecka, I., Grauda, D., & Stramkale, V. (2017). Diseases diversity for flax genetic resources in Latvia. Environment.

Technology. Resources. Proceedings of the International Scientific and Practical Conference, 1, 278.
https://doi.org/10.17770/etr2017vol1.2548

Tigre, F.B., Curado, C., & Henriques, P.L. (2023). Digital leadership: A bibliometric analysis. Journal of Leadership &
Organizational Studies, 30 (1), 40-70. https://doi.org/10.1177/15480518221123132

Touré, A., & Xueming, X. (2010). Flaxseed lignans: source, biosynthesis, metabolism, antioxidant activity, bio-active

components, and health benefits. Comprehensive Reviews in Food Science and Food Safety, 9 (3), 261-269.
https://doi.org/10.1111/j.1541-4337.2009.00105.x

van Eck, N.J., & Waltman, L. (2010). Software survey: VOSviewer, a computer program for bibliometric mapping.
Scientometrics, 84 (2), 523-538. https://doi.org/10.1007/s11192-009-0146-3

Vi¢kova, R., Andrej¢akova, Z., Sopkova, D., Koziot, K., Hertelyovd, Z., Koziorowska, A., & Gancarcikova, S. (2022).
Effects of supplemental flaxseed on the ovarian and uterine functions of adult cycling mice. General Physiology
and Biophysics, 41 (03), 205-219. https://doi.org/10.4149/gpb 2022003

Zupic, 1., & Cater, T. (2015). Bibliometric methods in management and organization. Organizational Research
Methods, 18 (3), 429-472. https://doi.org/10.1177/1094428114562629

426


http://dergipark.gov.tr/mkutbd
https://doi.org/10.15405/epsbs.2020.10.05.314
https://doi.org/10.52586/5049
https://doi.org/10.1111/j.1745-4530.2010.00606.x
https://doi.org/10.1111/j.1745-4530.2010.00606.x
https://doi.org/10.1080/10408390903537241
https://doi.org/10.22038/jmrh.2019.31820.1345
https://doi.org/10.3389/fpls.2022.871633
https://doi.org/10.17770/etr2017vol1.2548
https://doi.org/10.1177/15480518221123132
https://doi.org/10.1111/j.1541-4337.2009.00105.x
https://doi.org/10.1007/s11192-009-0146-3
https://doi.org/10.4149/gpb_2022003
https://doi.org/10.1177/1094428114562629

