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ABSTRACT: A review was undertaken to obtain the related research results and facts on the
production status and relevance of Anchote (Coccinia abyssinica (Lam.)) in Ethiopia with the aim
of delivering the synthesized and summarized information to the beneficiaries. Anchote (Coccinia
abyssinica (Lam.) Cogn.) belongs to the family cucurbitaceae is indigenous to Ethiopia. It is grown
for its edible root tuber and leafy vegetables in western and south western parts of Ethiopia. The
most economical part of Anchote is the tuberous root with diversified potentials of food, animal
feed, medicinal and starch production, that will contribute towards food security, income
generation, and resource base conservation. According to the existing tradition, the suitable
production area of Anchote is believed to be the home garden which strategically reduces the
burden for women who are actively engaged in the cultivation of Anchote. An improved
understanding of the production, utilization, and estimated future economic importance of these
crops has potentially far-reaching implication in research and development areas at both the
international and, national levels.
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INTRODUCTION

Ethiopia is the center of origin and diversity for Anchote (Coccinia abysinica) (Lam.) (Cogn.)
where it has been cultivated by farmers for centuries specifically in south and southwestern parts
of Ethiopia (Abera, 1995; Amare, 1973). Anchote is found both as cultivated and in wild form with
sporadic distribution (Endashaw, 2007; FAO, 2007; Girma & Hailu, 2007). The plant is adapted
to grow in an altitudinal ranging from 1300 to 2800 meter above sea level with an estimated annual
precipitation range of 762- 1016 mm (Amare, 1973). Anchote is however cultivated mainly in
Western part of Ethiopia in Oromia Region for long time and has diversified uses as a traditional
and medicinal plant (Habtamu & Kelbessa, 1997 as cited by Ayalew, 2016). In Western Oromia
Zone, Anchote is one of the major root and tuber crops cultivated on nearly 300 ha of the land
yielding on average 10-15 t ha-1 and produced for food, cultural, social and economic purposes
for the communities (Abdissa, 2000; Guma, etal, 2015).

According to Desta (2011), the most economical part of Anchote that is the tuberous root with
diversified potentials for food, animal feed, medicinal and starch production, that will contribute

20

@ECRTD-UK: https://www.eajournals.org/
Publication of the European Centre for Research Training and Development -UK



https://www.eajournals.org/

International Journal of Agricultural Extension and Rural Development Studies
Vol.9, No.4, pp.20-27, 2022

Print ISSN: ISSN 2058-9093,

Online ISSN: ISSN 2058-9107

towards food security, income generation, and resource base conservation. Women also have a big
role in preserving the seeds in good condition without deterioration of the quality of seeds. In
Oromo society, women store the seed of Anchote in either clay or wooden pots. This will have an
advantage for maintaining the shelf life of the seed as per desired level. Usually, women have an
exclusive role in production and postharvest handling of the crop during harvesting, seed
extraction, storage, and making it available for sowing in the next growing season (Abera, 1995).
According to the existing tradition, the suitable production area of Anchote is believed to be the
home garden which strategically reduces the burden for women who are actively engaged in the
cultivation of Anchote (Girma & Hailu, 2007). Appreciating the importance of Anchote for women,
(Abera,1995) brought forward that woman in rural community get monetary terms as well as
entrepreneurial terms in decision making and management from anchote cultivation. An improved
understanding of the production, utilization, and estimated future economic importance of these
crops has potentially far-reaching implication in research and development areas at both the
international and, national levels (Ayalew,2016). Two an-chote cultivars are known locally as red
and white, based on the tuber color (Tileye 2020).

Anchote [Coccinia abyssinica(Lam.) Cogn.] is a tuber crop cultivated for human consumption in
the South-western areas of Ethiopia. Anchote belongs to the cucurbitaceae family and conccinia
genus having over 30 species, about eight of which are believed to occur in Ethiopia (Mengesha
et al., 2012; Bekele et al.,2013; Fekadu et al., 2013; Yambo and Feyissa, 2013; Yassin et al.,
2013). Among the other root crops grown by Ethiopian farmers, Anchote is less popular,
particularly in the central and south Eastern areas of the country.

Suitable Ecology for Anchote Production

In Ethiopia, anchote is naturally grown in all regions (Amhara, Oromia, Southern Nations,
Nationalities and People’s Region, and Tigray). It grows at elevation 1300— 2800 m and on
different kinds of soil types (on limestone, sandstone, black soil, chromic nitisol, loam, on deep to
shallow soil) (Daba et al. 2012). Apart from cereals and pulses, Ethiopian agroecosystems are
highly suitable for the production of high-quality roots and tubers. Getahun (1973) listed about 30
edible starchy root and tuber crops from Ethiopia. According to Mekbib and Deresa,2016,
production of anchote still depends on local varieties maintained by farmers. The authors did not
consider the newly released anchote varietis by Reseaerch center like DebreZeit Agricultural
Research Center. The crop is believed to have enormous genetic diversity, since it is indigenous
and have been cultivated by native farmers for a long time (Abera and Gudeta,2007). Studies
confirmed the existence of wide phenotypic variation in the species of anchote that provides good
opportunity for genetic improvement of the crop through breeding (Fekadu, 2014). Tolera (2017)
identified both common and rare morphological traits in different anchote accessions that indicate
its broad genetic diversity and undergoes both sexual and asexual reproduction by seed and
vegetative root, respectively. The same study also noted that flowers of separate sexes on the same
plant with male flowers blooming earlier and this simplify cross-pollination. These double
functions (sexual vs. asexual reproduction and separate male/female flowers) provide
opportunities for breeding to improve the agronomic performance of the crop. Anchote grows
principally for its tuberous root named ‘Ancootee’ in Afan oromo. Its leaf is edible as a cooked
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green vegetable, which makes it a multipurpose crop. Oromo people, mainly women produce
Anchote in their backyard. Despite this, adequate attention has not been given to the plant as food
crop for a long period of time (Daba et al., 2012; Girma & Hailu, 2007; Yambo & Feyissa, 2013).
Hence, Anchote still remains as one of the most underutilized root and tuber crops in Ethiopia.
Anchote yield strongly responds to soil fertility, especially to wood ash (Wayessa 2018). Although
slash and burn is commonly practiced, farmers also use cattle manure. Gradual reduction in the
availability of cattle manure forces using chemical fertilizers (Ta’a 2002; Wayessa 2018).

Nutritional contribution of Anchote

Nutritionally, Anchote has appreciable nutritional composition mainly of protein and calcium
(Desta, 2011; Habtamu et al., 2013; Habtamu & Kelbessa, 1997). Anchote is a good source of
carbohydrates, proteins, minerals and fibers. Its protein content is by far greater than other root
crops (Ayalew,2016). It is also rich source of calcium, which is an important constituent of human
bones and teeth (Abera and Haile,2015, Shebabaw,2013). It was reported that the nutrient
concentrations in anchote tuber are by far higher than that found in equal weight of potato
(Solaniumtuberosum L.), yam (Dioscoreaabyssinica) cassava (Manihotesculenta Crantz) tubers
(Parmar etal,2017, Abera and Haile,2015).

Importance of Anchote for food security

Leafy vegetables are the cheapest and most abundant source of proteins because of their ability to
synthesize amino acids from a wide range of virtually available primary materials such as water,
carbon dioxide, and atmospheric nitrogen as in legumes (Aye, 2012). Leaf proteins can be
considered as the world most abundant protein source which is synthesized with a direct and
efficient utilization of solar energy (Fasuyi & Aletor, 2005; Kung et al., 1980). Leaf protein
concentrates (LPCs) also have a favorable amino acid composition which could be used effectively
to supplement traditional cereal-based diets used in most developing countries (Dewanji et al.
1997). According to Ayalew et al. (2017), anchote contains good quality protein composition and
it can be used as a source of essential amino acids (Leu, lle, Thr, SAAs, and AAAs) which are
found in adequate amount to enhance protein quality especially when preparing plant-based
complimentary food products. So, it is possible to conclude that anchote has reasonable quality of
nutrients especially in composition. Therefore, it is a potential and promising source of nutrients
that can be used in food formulations.

Anchote has appreciable amount of protein in its leaf, and can be good source for production of
leaf protein concentrate for human food as well as animal feeds. In addition, the tuber and leaf of
Anchote also can be used as a food ingredient and for new food product development since the
nutrient composition of Anchote showed us its potential for different food formulation, specifically
with its high protein content (Ayalew,2016). Recognizing the nutritional importance of Anchote
(Bekele etal,2014, Wayessa,2018, Tileye,2020,) indicate that its young leaves cooked used as
vegetable. The study conducted by (Hora,1995) and (Bekele,2007) revealed that anchote is used
by the local inhabitants to prepare a variety of food items for traditional ceremonies, special food
for guests, and for animal fattening. For tuber and root crops, Walingo (2009) recommended the
importance of proper processing before consumption in order to reduce the effect of anti-
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nutritional factors and to improve nutrient availability. Fekadu et al. (2013) reported that peeling
before cooking is more effective for availability of some nutrient and mineral contents. Currently,
anchote meals are often found in hotels in the cities and towns of Oromia, which spreads the
knowledge about this plant (Wayessa 2018). Moreover, Anchote could serve as a potential plant
food to alleviate protein-energy malnutrition by providing useful nutrients to the diet. Based on
the existing evidence, both tubers and leaves are nutritious which makes Anchote a double purpose
crop and hence can serve as a potential plant food for the indigenous inhabitants of Anchote
growing areas to ensure food and nutrition security. Anchote is also rich in quality protein and can
provide essential amino acids as source of protein supplement for all age groups in order to meet
the recommendations of WHO/FAO/UNU (Ayalew,2016). The unique characteristics of the plant
is the edibility of its different parts such as its tuber, leaf, and fruit which makes the plant ideal as
potential food security crop (Amare 1973; Endashaw 2007; Desta 2011).

Anchote as Medicinal Plant

From medicinal point of view, Anchote plays important roles in the customs and tradition of the
western part of Ethiopia as it is used for healing of broken and/or fractured bones as well as
dislocated joints (Abera, 1995; Amare, 1973; Endashaw, 2007). Traditionally the tuber is also used
by lactating mothers and sick people to recover their health and strength (Habtamu & Kelbessa,
1997). There are so many anecdotal and observation evidences that Anchote has high medicinal
values in addition to its nutritional, cultural values and socio- economic importance. Amare (1976)
reported Coccinnia. Abyssinica tuberous root is used as medicine by traditional practitioners and
dietary food in south and south western parts of Ethiopia. In addition, Engels and Hawkes (1991)
reported the lists of medicinal plants of Ethiopia and among which Anchote is one. The authors
reported that the juice produced from anchote tuber contains saponin and this compound is used
to treat disease such as gonorrhea, tuberculosis and cancer. Anchote plants’ tuber extract was used
in the green synthesis of zinc oxide nanoparticles (ZnO Nps), which is being tested for its
antibacterial and antioxidant activity (Safawo et al. 2018). The antimicrobial activities of the
synthesized ZnO Nps were evaluated against several pathogenic bacteria, including
Staphylococcus aureus and Salmonella typhimurium. Moreover, ZnO Nps showed free radical
scavenging activity.

CONCLUSIONS AND RECOMMENDATION

Anchote (Coccinia abyssinica) is an endemic root tuber crop of Ethiopia and grown for edible
vegetable roots and leaves in western Ethiopia. The crop is rich in nutrients (starch, proteins, ca
and p among the others). It is widely consumed by the rural and urban communities in western
Ethiopia. There are about ten species found in Ethiopia and among which coccinia abyssinica is
cultivated for consumption. The crop has nutritional, cultural and medicinal values. The male and
female flowers of Coccinia abysinaica is found on separate parts of the same plant which is
dependent on insects for cross pollination. anchote is naturally grown in all regions (Amhara,
Oromia, Southern Nations, Nationalities and People’s Region, and Tigray). Anchote is a food
security crop, used for economic, socio-cultural and medicinal purposes. In the future, like other
Coccinia sp. fruits of the cultivated anchote may be eaten and contains beneficial nutrients
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compounds for human health like carotenoids, other macro and micro nutrients and
phytochemicals; hence it needs attention with regard to research priorities. Breeding shall consider
fruit production parallel to improvement of the tuber yield and quality. One aspects of the tuber
quality in breeding should consider its processing quality like time for cooking and taste. On top
of that as leafy vegetables, further leaf processing and consumption and its nutrient compositions
should be investigated. In the future, anchote processing and blending with other food sources for
complete diet preparation for infant and adults when mixed with other ingredients and
substantiated or corroborated with research findings for technological aspects.

The research extension should make more effort to demonstrate and popularize the crop to all
corner of Ethiopia recognizing the importance of the crop. Hence, the following points need due
attention in the future to improve anchote production, productivity and consumption:

Develop food processing technology packages containing anchote food sources for domestic
consumption and for export as different snacks like biscuits.

Demonstration and popularization of newly released anchote variety by Debreit Agricultural
Research Center, which is called D-01 should be carried out to create demand on production and
utilization of the crop.

REFERENCES

Abdissa, G. (2000). Root and tuber crops as complements to sustainable livelihood of the farm
family in West Ethiopia. AgriTopia, Quarterly Newsletter of EARO (Ethiopian
Agricultural Research Organization), 15, 2-3.

Abera, H. (1995). Anchote-An Endemic Tuber Crop. (S. Edwards, G. Mirutse, & T. Yilma, Eds.).
Jimma College of Agriculture, Jimma, Ethiopia.

Abera, G. &Gudeta, H. (2007). Response of Anchote (Coccinia Abyssinica) to Organic and
Inorganic Fertilizers Rates and Plant Population Density in Western Oromia, Ethiopia. East
African Journal of Sciences, 1 (2), 120-126.

Abera, G. & Haile, D. (2015). Yield and nutrient concentration of Anchote [Coccinia abyssinica
(Lam.) Cogn.] affected by harvesting dates and in-situ storage. African Journal of Crop
Science, 3 (5), 156-161.

Abera G.and Gudeta,2017. Response of Anchote (Coccinia abyssinica) to Organic and Inorganic
Fertilizers Rates and Plant Population Density in Western Oromia, Ethiopia. East Afr. J.
Sci. 2017, 1, 120-126. [Cross Ref]

Admassu, S. (2009). Potential Health Benefits and Problems Associated with Phytochemicals in
Food Legumes. East African Journal of Sciences, 3 (2): 116-133.

Amare, G. (1976). Some Common Medicinal and Poisnus Plant used in Ethiopian Folke Medicine.
Addis Abeba University, Ethiopia

Amare, G. (1973). Developmental Anatomy of Tuber of Anchote; A Potential Dry Land tuber
Crop. In: Godfrey-Sam-Aggrey,W. and Bereke Tsehai Tuku (Eds.). Proceedings: First
Ethiopian Horticultural Workshop, Feb.20-23, 1985, 2:313-323. Addis Ababa, Ethiopia.

24

@ECRTD-UK: https://www.eajournals.org/
Publication of the European Centre for Research Training and Development -UK



https://www.eajournals.org/

International Journal of Agricultural Extension and Rural Development Studies
Vol.9, No.4, pp.20-27, 2022

Print ISSN: ISSN 2058-9093,

Online ISSN: ISSN 2058-9107

Ayalew, Y. (2016). Nutritional and Phytochemical Evaluation of Anchote (Cocciniaabyssinica)
(Lam.) (Cogn.) Accessions to Promote its Contribution for Food Security and Medicinal
Use. PhD Dissertation in Food Science and Nutrition, Addis Ababa University.

Aregahegn, A., Chandravanshi, B.S and Atlabachew,M.(2013). Levels of major, minor and toxic
metals in tubers and flour of Dioscorea abyssinica grown in Ethiopia. African Journal of
Food, Agriculture, Nutrition and Development, 13(3).

Aye, P. A. (2012). Effect of processing on the nutritive characteristics, anti-nutritional factors and
functional properties of Cnidoscolus aconitifolius leaves (lyana Ipaja). Am. J. Food. Nutr,
2(4), 89-95.

Bekele E. 2007. Study on Actual Situation of Medicinal Plants in Ethiopia. Prepared for JAICAF
(Japan Association for International Collaboration of Agriculture and Forestry), 73 p.

Bekele F.,Abera B.,Getahun M.2013. In vitro propagation of Anchote [(Coccinia abyssinica)
(Lam.) Cogn.]. African Journal of plant science 7(6): 253 264. DOI:10.5897/ajpsB.100.

Daba, M., Derebew, B., Wesene, G., & Waktole, S. (2012). Growth and Yield Performance of
Anchote in Response to Contrasting Environment.pdf. Asian Journal of Plant Sciences.

Dawit, A., & Estifanos, H. (1991). Plants as a primary source of drugs in the traditional health
practices of Ethiopia. In J. M. M. Engels, J. G. Hawkes, & W. Melaku (Eds.), Plant Genetic
Resources of Ethiopia. Cambridge University Press.

Desta, F. (2011). Phenotypic and Nutritional Characterization of Anchote [Coccinia abyssinica
(Lam.) Cogn] Accessions of Ethiopia. M.Sc. Thesis for the Degree of Master of Science in
Horticulture (Vegetable Science). Jimma University, Ethiopia.

Dewanji, A., Chanda, S., Si, L., Barik, S., & Matali, S. (1997). Extractability and nutritional value
of leaf protein from tropical aquatic plants. Plant Foods for Human Nutrition, 50(4), 349—
57.

Endashaw, B. (2007). Study on Actual Situation of Medicinal Plants in Ethiopia, Addis Ababa
University, Ethiopia. 76pp.

Engels, J.M.M. and Hawkes, J.G. (1991). The Ethiopian gene centre and its genetic diversity,
pp.23-41, In: Engels, J.M.M., J. G. Hawkes and M. Worede (Eds.)PlantGeneticResources
of Ethiopia,AddisAbaba,Ethiopia.

FAO. (2007). Country Report on the State of Plant Genetic Resources for Food and Agriculture
Ethiopia : Second Country Report on the State of PGRFA to FAO, August 2007.

Fasuyi, A. O., & Aletor, V. (2005). Varietal Composition and Functional Properties of Cassava
(Manihot esculenta, Cranzt) Leaf Meal and Leaf Protein Concentrates. Pakistan Journal of
Nutrition, 4(1), 43-49.

Girma, A., & Hailu, G. (2007). Response of Anchote ( Coccinia Abyssinica ) to Organic and
Inorganic Fertilizers Rates and Plant Population Density in Western Oromia , Ethiopia.
East African Journal of Sciences, 1(2), 120-12

Fekadu, H. (2014). Nutritional composition, antinutritional factors and effect of boiling on
nutritional composition of Anchote (CocciniaAbyssinica) tubers. Food Science and Quality
Management, 26, 25-38.

Getahun A. 1973. Developmental anatomy of tubers of anchoté: A potential dryland tuber crop.
Acta Horticulturae 33: 51-64. DOI: 10.17660/actahortic.1973.33.6.

25

@ECRTD-UK: https://www.eajournals.org/
Publication of the European Centre for Research Training and Development -UK



https://www.eajournals.org/

International Journal of Agricultural Extension and Rural Development Studies
Vol.9, No.4, pp.20-27, 2022

Print ISSN: ISSN 2058-9093,

Online ISSN: ISSN 2058-9107

Guma, T. B., Jane, K., Justus, O., & Kariuki, P. N. (2015). Standardization of in Vitro Sterilization
and Callus Induction Protocol for Leaf Explants of Anchote : Coccinia Abyssinica, 4(2),
1427-1433.

Habtamu, F., Fekadu, B., & Gullelat, D. (2013). Effect of Traditional Processing Methods on
Nutritional Composition and Anti-nutritional Factors of Anchote (Coccinia Abyssinica
(lam.) Cogn) Tubers Grown in Western Ethiopia. Journal of Food Processing &
Technology, 4(7).

Habtamu, F. and Kelbessa, U. (1997). Nutritional and ant nutritional characteristics of Anchote
(Coccinia abyssinica). The Ethiopia Journal of Health Development, 11(2), 163-168.

Hora, A.1995. Anchote: An Endemic Tuber Crop; Jimma College of Agriculture: Jimma, Oromia,
1995; pp. 1-52.

Kung, S. D., Saunder, J. A, Tso, T. C., Vaughan, D. A., Womack, M., Staples, R. c., & Beecher,
G. r. (1980). Tobacco as a potential food source and smoke material: nutritional evaluation
of tobacco leaf protein. Journal of Food Science, 45(2), 320-322.

Mengesha D., Belew D., Gebreselassie W., Sori W. 2012. Growth and yield performance of
anchote [Coccinia abyssinica (Lam.) Cogn.] in response to contrasting environment. Asian
Journal of Plant Sciences 11(4): 172-181. DOI: 10.3923/ajps.2012.172.181.

Mekbib, Y. and Deressa, T. (2016). Exploration and collection of root and tuber crops in East
Wollega and Ilu Ababora Zones: rescuing declining generic resources. Indian journal of
Traditional knowledge, 15 (1): 86-92

Parmar, A. Bilatu A. Addisu L. Yoseph D. Fladung, K., and Hensel, O. (2017). Nutritional
Comparison of White and Red Coccinia Abyssinica (Lam.) Cong. Accessions: An Under-
Utilised Edible Tuber of the Ethiopian Highlands, foods, 6: 71; doi:10.3390/foods6080071.

Shebabaw, H. (2013). Effect of Processing on Physicochemical and Antinutritional Factors of
“Anchote”(CocciniaAbyssinica) and Development of Value Added Biscuit. Masters
Thesis, Department of Chemical Engineering, Addis Ababa Institute of Technology.

Safawo T., Sandeep B.V., Pola S., Tadesse A. 2018. Synthesis and characterization of zinc oxide
nanoparticles using tuber extract of anchote (Coccinia abyssinica (Lam.) Cong.) for
antimicrobial and antioxidant activity assessment. OpenNano 3: 56-63. DOI:
10.1016/j.0nan0.2018.08.001.

Tileye ,2020. Coccinia Abyssinica(Lam.) Cogn. (Anchote) Biology,Productivity, And Prospects
Of Genetic Improveme Using Biotechnological Tools. Journal of Horticultural Research
2020, vol. 28(2): 1-10 DOI: 10.2478/johr-2020-0023.

Tesfaye, M., & Abebe, D. (1988). Root and Tuber Crops. Collecting Expendition in Southwestern
Ethiopia. PGRC/E. ILCA, Germplasm Newsletter No. 18.

Tufa, A., Geleta, N. and Legesse, H. (2017). Preliminary Study for Production of Anchote
(Coccinia abyssinica (Lam.) Cogn.) in Western Part of Ethiopia. J. Agric. Food Nat.
Resour., 1(1): 16-20.

Walingo M.K. 2009. Indigenous food processing methods that improve zinc absorption and
bioavailability of plant diets consumed by the Kenyan population. African Journal of Food,
Agriculture, Nutrition and Development 9: 523-535. DOI: 10.4314/ajfandv9i1.19210.

Ta’a T. 2002. “Bribing the Land”: An Appraisal of the Farming Systems of the Maccaa Oromo in
Wallagga. Northeast African Studies 9(3): 97-114. DOI: 10.1353/nas.2007.0016.

26

@ECRTD-UK: https://www.eajournals.org/
Publication of the European Centre for Research Training and Development -UK



https://www.eajournals.org/

International Journal of Agricultural Extension and Rural Development Studies
Vol.9, No.4, pp.20-27, 2022

Print ISSN: ISSN 2058-9093,

Online ISSN: ISSN 2058-9107

Tolera, S. B. (2017). Morphological and Molecular Genetic Diversity and Cytogenetics of
Cultivated Anchote (Coccinia abyssinica (Lam.) Cogn) from Ethiopia. PhD Dissertation,
Department of Microbial Cellular and Molecular Biology, Addis Ababa University.

Wayessa B.S. 2018. Anchote (Coccinia abyssinica): A tuber viewed as a relative of women in the
Wallaga Region of southwestern Ethiopia. Ethnoarchaeology 10(1): 34-55. DOI:
10.1080/19442890.2018.1439299.

Wondimu, T., Alamerew, S., Ayana, A. & Garedew, W. (2014). Genetic Diversity Analysis

among Anchote (Coccinia abyssinica) Accessions in Western Ethiopia. International ~ Journal
of Agricultural Research, 9 (3), 149-157.

Yambo, Y. and Feyissa, T. (2013). Micropropagation of Anchote [Coccinia abyssinica (Lam.)
Cogn.], High calcium content tuber crop of Ethiopia. African Journal of Agricultural
Research, 8(46), 5915-5922.

Yassin H., Mohammed A., Fekadu D., Hussen S., 2013. Effect of Flower Bud Removal on Growth
and Yield of Anchote Root (Coccinia abyssinica (Lam.) Cogn.) Accessions at Bishoftu.
Advanced Research Journal of Plant and Animal Sciences, Vol. 1(1) pp 7- 13.

27

@ECRTD-UK: https://www.eajournals.org/
Publication of the European Centre for Research Training and Development -UK



https://www.eajournals.org/

