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Abstract: Korça region is characterised by diverse agro-ecology and it is considered as one of the richest crop genetic resource centres for 

food and agriculture in Albania, but not all this richness has a continuity on cultivation and usage. Many of these species are well adapted to 

specific regions, to various environmental stresses and have often developed their unique characteristics, good resistance to abiotic and 

biotic factors common diseases and pests. They have a high potential for providing food, and nutritional security to support local food 

system transformation and contribute to the diversity and stability of agro-ecosystems and the diversification of agriculture. As a result, 

some of them are endangered, and to be lost in the near future. Encourages of their cultivation can provide a promising approach towards 

ensuring substantial household security and the diversification of agriculture. In his paper are indicated at least 31 crop species that are 

neglected or underutilized in Korça region, which can be included as future smart foods, and may contribute on diversification of food and 

cultivated crops. 
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1. Introduction 
The genetic resources in agriculture, as part of humanity cultural 

heritage, are essential for the sustainable development of 

agricultural production, food security and adaptation to the climate 

change, as well as for the socio-economic development and welfare 

of rural areas. The sustainable conservation and utilization of plant 

genetic diversity are important means of achieving food security 

and more sustainable agriculture. Genetic diversity is a key element 

in farmers‟ livelihood strategies, particularly in areas with high 

ecological, climatic and economic stresses and risks. According to 

Wydra (2012), it is a crucial pre-requisite for sustainable 

agricultural production in a healthy environment is the conservation 

of agrobiodiversity at all scales and across all spheres. 

Actually, the need for safeguarding plant genetic diversity and 

minimizing genetic erosion is more pressing than ever. Serious and 

much closer attention must be paid to the conservation and use of 

plant genetic resources for food and agriculture (PGRFA), including 

increasing the value and contribution of neglected and underutilized 

species to food security and sustainable livelihoods (Ghosh, 2012). 

PGRFA can and will play an important role in meeting the 

challenges of local, regional and global food security. They allow us 

to optimize crops according to our needs and they are an integral 

component in efforts to reduce agricultural pressure (chemical 

inputs, etc.) on the environment and to adapt to changing climate 

and ever evolving pests and diseases (Marino, 2012). 

The genetic diversity of neglected and underutilized crop species 

(NUS) and landraces of major crops constitutes a very important 

part of agricultural biodiversity but it is in rapid decline. The loss of 

agricultural biodiversity and NUS, as part of it, is caused by a 

complex group of economic, social and demographic factors, 

including agricultural and food systems that focus on a very limited 

number of crops. The alarming decline of NUS genetic resources 

and the traditional knowledge associated with them has far-reaching 

implications for agriculture. 

NUS are those species with under-exploited potential for 

contributing to food security, health, income generation, and 

environmental services (Will, 2008). Underutilised crops are plant 

genetic resources with limited current use and potential to diversify 

and improve cropping systems and supply chains in a given context. 

They represent an important component of agro-biodiversity with 

potential to contribute to climate change adaptation, food security 

and sovereignty of marginal communities and rural areas. Terms 

such as underutilized, neglected, orphan, abandoned, lost, 

underused, local, minor, traditional, forgotten, alternative, niche 

crops, promising, underdeveloped, crops of the future or future 

smart foods (Padulosi & Hoeschle-Zeledon, 2004; Will, 2008) and 

other terms as minor, “poor man‟s crops” or “orphan crops” (Singh 

& Dhatt, 2021) are often used interchangeably as synonyms to 

define neglect and underutilized species (Padulosi & Hoeschle-

Zeledon, 2004; Will, 2008), which have been marginalized by 

specialized modern agricultural production systems. Owing to the 

many synonyms used when referring to NUS, perhaps the best way 

to understand what the term really means is to identify their key 

features underutilized species have in common and show how these 

relate to our lives (Padulosi & Hoeschle-Zeledon, 2004). 

Underutilized species are: important in local consumption and 

production systems, ignored by policy makers and excluded from 

research and development agendas, highly adapted to agro-

ecological niches and marginal areas, resilient to climate change, 

represented by ecotypes or landraces, most underutilized, cultivated 

and utilized drawing on indigenous knowledge, hardly represented 

in ex situ gene banks (Padulosi & Hoeschle-Zeledon, 2004; IFAD, 

2021).  

NUS are crops that have left at the margins of research and 

development. The word „neglected‟ underlines the low level of 

research investments made on these species when compared with 

mainstream commodity crops and „underutilized‟ alludes to their 

untapped livelihood potentials (IFAD, 2021). NUS include wild, 

semi or fully domesticated plants from various food groups (cereals, 

vegetables, legumes, roots and tubers, fruits, spices) and are an 

integral part of local cultures and food traditions (IFAD, 2021). The 

NUS commercial potential and the knowledge and technologies on 

how to utilize this potential in a competitive environment are 

ignored, and as consequence, their potential to contribute to agro-

biodiversity conservation, food security, nutrition and health, 

climate change adaptation, as well as poverty alleviation, is not 

tapped (Will, 2008). 

Korça region is characterised by diverse agro-ecology and it is 

considered as one of the richest plant genetic resources and NUS for 

food and agriculture in Albania. Many of these species are well 

adapted to specific regions, to various environmental stresses and 

have good resistance to common diseases and pests. Nevertheless, 

NUS' cultivation and use is declining from time to time and 

nowadays have a limited attention on the diversity and conservation 

of those genetic resources. This paper briefly discusses 

opportunities for a better and more sustainable management of 

plants, which opens up new possibilities for enhancing the 

conservation and potential use of landraces, underutilized and 

neglected species in Korça region, which can be included and used 

as future smart foods, and may contribute on diversification of food 

and cultivated crops. 

 

2. Methodology 
This paper is a preliminary study focused on identifying 

opportunities for promoting neglected and underutilized crops in 

Korça Region, in Albania and provides a specific analysis on this 

region. The paper was prepared based on a literature review, but 

also includes special attention to NUS in agricultural traditional 

systems and local varieties and landraces plant where significant 

agro biodiversity is found. Data were collected during expeditions 

from the different villages, direct observation and individual 

interviews. Field visits were carried out to see some of the species 

under cultivation and pictures for documentation were taken. The 

field investigations were carried out between May 2020 and August 
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2022. In addition, literature research were also developed for better 

documentation of the NUS recorded. A preliminary summary list of 

neglected and underutilized plant species, excluding fruit tree crops, 

was carried out based on literature review, analysis of Korça' 

community seed bank accessions, discussions with different 

farmers, researchers at Korça University and in agricultural research 

stations. The list included 31 species (Tab. 1). Crop identification 

includes also landraces of maize (Zea mays L.) and common bean 

(Phaseolus vulgaris L.). 

 

3. Results and Discussion  
The study revealed that no document, publication, or project has 

developed a list of neglected and underutilized crop species for both 

Korça Region and Albania. Based on the gathered information, 

there are at least 31 crop species, listed as neglected and 

underutilized in Korça (Tab.1).  

Some neglected and underutilized crop species have many 

important medicinal properties beside their nutritional value and can 

be used as nutraceutical or functional food, such as Armoracia 

rusticana, Trigonella foenum-graecum and T. caerulea, Portulaca 

oleracea, Panicum miliaceum, Lathyrus sativus, Sinapis arvensis 

etc.  

For example, horseradish (Armoracia rusticana Gaertn., Mey. & 

Scherb.) is a source of many biologically active compounds as 

glucosinolates, phenolics, flavonoids, phytoncide, essential oils, 

enzymes and other constituents including, vitamin C and B1, 

minerals (iron, potassium, calcium and magnesium) as well as 

kaempferol and quercetin (Stillo et al., 2018). The average content 

of vitamin C in horseradish can be almost three times higher than in 

citrus fruits (Rivelli et al., 2017). The richness in phytochemicals 

has encouraged the use of its roots and leaves in functional food and 

medicine for human health (Agneta et al., 2013; Stillo et al., 2018). 

In Devoll area in Korça region horseradish is used to prepare 

pickled vegetables and fruits (Stillo et al., 2018).  

Grass pea (Lathyrus sativus L.) produces seeds with very high 

protein concentration of up to 34.6%, which is higher than in 

chickpea, fava bean, or lupine (Lambein et al., 2019; Arslan et al., 

2022). It is one of the most affordable and the largest source of 

protein next to soybean. Grass pea is the only known dietary source 

of essential amino acid L-homoarginine (Ramya et al., 2022; 

Lambein et al., 2019), that may influence nitric oxide metabolism, 

endothelial function, insulin secretion, and inhibit platelet 

aggregation. Grass pea provides benefits in cardiovascular diseases 

treatments, including atherosclerosis, type 2 diabetes mellitus, and 

stroke (Ekua et al., 2019) and is useful to treat hypoxia - 

Alzheimer‟s disease and other memory-related disorders (Ramya et 

al., 2022). Therefore, as nutraceutical, grass pea is an excellent 

example of a potential “functional food” (Lambein et al., 2019; 

Llorent-Martínez at al., 2018). Currently, in Albania this culture is 

heavily marginalized and reduced to a very small area. It was 

cultivated years ago on in the southeastern area of the country, in 

Korça region, as a pulse that can be used for both food and feed, 

especially on marginal cropland with poor soils and into the rain-fed 

farming systems. The cultivated area in this region is estimated in 

the only few ha. The varieties sown are landraces maintained by 

traditional farming practices within the traditional agro-ecosystem 

that are adapted to local agro-climatic conditions. As world demand 

for legume protein increases, the rusticity of grass pea recalls its 

potential for cropping systems in marginal environments (Rubiales 

et al., 2020) like those of highland conditions on Korça region. 

Fenugreek seeds (Trigonella foenum-graecum L.) are rich in 

protein, lipids and mucilaginous fibre, variety metabolites, 

including alkaloids, saponins, sterols, flavonoids, coumarins and 

tannins compounds. Other constituents as vitamins (nicotinic acid, 

B1, C, A, and D) and minerals such as iron, phosphate, calcium and 

zinc are present (Icka & Damo, 2018). According to WHO (2007), 

in traditional medicine fenugreek is used as aphrodisiac, 

carminative, diuretic, emollient, galactagogue and tonic as well as a 

treatment of abdominal colic, bronchitis, diarrhoea, eczema, gout, 

indigestion, dropsy, fever, impotence, chronic cough, liver 

disorders, wounds and the common cold. Whereas in Arrëza village 

of Devoll area, the ground fenugreek seeds are often used to flavour 

sweets, to give special flavour, especially in baklava. In addition, 

the seeds are used to make tea, to treatment of fever, cough, and the 

common cold (Icka & Damo, 2018). 

Purslane (Portulaca oleracea L.) contains high level of nutrients 

and biologically active compounds (Rashed et al., 2004; Di Cagno 

et al., 2019) and has very important effects on human health and 

nutrition. It contains approximately 30 different biological activities 

and over 60 medicinal indications concerning the plant (Bossi et al., 

2009; Damo et al., 2011). Purslane is considered as the richest 

vegetable source of ω-3 fatty acids, especially α-linolenic and γ-

linolenic acids (Bianco et al., 2001; Palaniswamy et al., 2004; 

Damo et al., 2011; Mishra et al., 2020). It has been reported that it 

contains five times higher ω-3 fatty acids than spinach (Mishra et 

al., 2020). Purslane is identified as a rich source of antioxidant 

vitamins such as ascorbic acid, α-tocopherol, β-carotene and 

glutathione, as well as amino acids isoleucine, leucine, lysine, 

methionine, cysteine, phenylalanine, tyrosine, threonine and valine 

(Peksel et al., 2006; Damo et al., 20211). Purslane also provides a 

source of alkaloids, coumarins, flavonoids, anthraquinone 

glycosides and betacyanin (Palaniswamy et al., 2004; Peksel et al., 

2006; Damo et al., 2011) and potassium, magnesium, sodium, and 

sulphur (Bossi et al., 2009; Damo et al., 2011). Purslane is 

considered a “medicinal food” (Bossi et al., 2009; Damo et al., 

2011), a “power food” of the future because of its high nutritional 

and antioxidant properties (Gonnella et al., 2005; Peksel et al., 

2006; Damo et al., 2011). It has gained attention as a functional 

food (Di Cagno et al., 2019; Kumar et al., 2021; Souza et al., 2022) 

and as an important nutraceutical food (Kumar et al., 2021) due to 

the chemical composition of this plant regarding bioactive 

compounds.  

 

Table 1. List of neglected and underutilized species 

No  Latin plant name Common plant 

name 

1 Armoracia rusticana Gaertn., 

C.A.Mey.&Scherb. 

Horseradish  

2 Trigonella foenum-graecum L.  Fenugreek 

3 Trigonella caerulea (L.) Ser. Blue fenugreek 

4 Atriplex hortensis L. Garden orache 

5 Portulaca oleracea L. Common purslane 

6 Cicer arietinum L. Chickpea  

7 Lens culinaris L.  Lentil 

8 Lathyrus sativus L.  Grass pea 

9 Lathyrus tuberosus L.  Tuberous pea 

10 Vicia faba L. Faba bean 

11 Vicia ervilia L. Bitter vetch 

12 Vicia sativa L. Common vetch 

13 Glycine max (L.) Merr. Soybean  

14 Sorghum bicolour L. Broomcorn 

15 Panicum miliaceum L.  Proso millet 

16 Rumex acetosella L. Sorrel 

17 Sinapis arvensis L.  Wild mustard 

18 Helianthus tuberosum L. Jerusalem 

Artichoke 

19 Triticum 

monococcum ssp. monococcum L. 

Einkorn 

21 Triticum turgidum L. Durum wheat  

22 Chenopodium bonus-henricus L. Perennial goosefoot 

23 Coriandrum sativum L. Coriander  

24 Anethum graveolens L. Dill  

25 Helianthus annuus L. Sunflower 

26 Tanacetum balsamita L. Costmary  

27 Chenopodium album L. Fat hen 

28 Vigna unguiculata (L.) Walp Cowpea 

29 Lupinus albus L.  Field lupine 

30 Avena sativa L. Oat  

31 Fagopyrum esculentum Moench. Buckwheat 
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Broomcorn/common or proso millet (Panicum miliaceum L.) is 

nutritionally comparable to major cereals and serve as good source 

of protein, micronutrients and phytochemicals. It has recently 

received increasing interest due to its nutraceutical traits (Calamai 

et al., 2020). 

Despite their huge nutritional, economic, and medicinal importance, 

fenugreek, horseradish, purslane and broomcorn millet remained 

neglected and underused plant to date in Korça region and Albania. 

They should considered for a sustainable food security in the future. 

NUS are good sources of micronutrients, protein, energy and fibre, 

which would contribute to food and nutrition security, therefore 

they may be prioritized for consideration as Future Smart Food 

(FSF). According to FAO (2018), FSFs are defined as neglected and 

underutilized species that are nutrient dense, climate resilient, 

economically viable, and locally available or adaptable. Pulses (dry 

beans, field pea, grass pea, chickpea, cowpea, lupine, common 

bean, fava beans, lentil and others) may be prioritized as FSFs in 

Albania. They contain many ingredients that are important for a 

healthy diet and that can help to reduce the risk of developing 

chronic non-communicable diseases. For example, chickpea, in 

comparison with polished white rice, contains three times more 

protein, four times more dietary fibre, four times more iron and 70 

times more folate, though the energy level is similar in both crops. 

Lupine contains five times more protein, eight times more dietary 

fibre, four times more iron and 44 times more folate than rice (Li & 

Siddique, 2020).  

Surveys conducted showed that cultivation, utilization and 

traditional knowledge related to NUS are decreasing although they 

play, or have great potential to play, an important role in 

diversifying the diets, in improving the nutrition, in strengthen food 

and nutrition security and resilience in the face of climate change. 

For this reason, is necessary to take initiatives to raise awareness 

about the importance of NUS for food and nutrition security, and to 

make them more available and accessible for farmers, and all the 

possible actors including researchers, developers, and producers. In 

this regard, according to Oxfam Novib (2018), the development of 

strategies focused on the long-term food preservation of key 

nutritional NUS is crucial.  

The stress derived from water deficit is currently one of the most 

important problems in agriculture. Local varieties of crops can 

provide the adaptations required to overcome the environmental 

variations derived from climate change. NUS and local cultivars 

traditionally grown over the years should be expected to show better 

adaptability to the climate change effects, as they are already 

adapted to the hot and dry summer's characteristic of the local and 

regional climate. NUS harbour also specific adaptations for low-

input farming, therefore, they can help face new regional 

agricultural challenges. For example, broomcorn millet (Panicum 

miliaceum) is one of the underutilized crops of cereal grains in 

Albania. It grows well under marginal conditions of soil fertility 

and moisture. This climate resilient crop is characterized by 

resistance to pests and diseases, short-growing season, and 

productivity under high-temperature and drought conditions in 

which the major cereals cannot be to provide sustainable yields 

(Himanshu et al., 2018). The short growing cycle (3–4 months) 

makes this species desirable for sustainable rain-fed agriculture 

(Calamai et al., 2020). The distinctive biological, nutritional and 

ecological traits makes broomcorn millet particularly attractive and 

as one of the most valuable crops for the world's food supply today 

(Kirleis, et al., 2022).  

To elevate the awareness on the contribution of millets for food 

security and nutrition and to promote its diversity, ecological 

benefits and nutritional value, the Food and Agriculture 

Organization of the United Nations (FAO) declared 2023 as 

the International Year of Millet.  

Local varieties or landraces of crops, apart from their commercial, 

medicinal and cultural value, are very important for sustainable 

food production as they reduce the impact of production systems on 

the environment. Landraces of many crops are naturally adapted to 

specific local and regional conditions (marginal soil and climatic 

conditions), and can be grown with minimal external inputs. For 

example, in many areas of Korça, especially in the hilly-

mountainous zones, where due to non-irrigable conditions, some 

traditional landraces of common bean (Phaseolus vulgare L.), 

drought-tolerant with short growth cycles (“Saçme”, “Saçme e 

“Goskovës”, “Kraçe e Vidohovës”, fasule e Prespës, fasule 

“Përdhese” etc.) have been successfully cultivated. In addition, in 

such conditions, some landraces of maize (Zea mais L.) (Maiz of 

Prespa, Mais of Sinica, etc.), have been successfully cultivated. 

Biodiversity of plant species used as human food is a decisive tool 

for ensuring food productivity and food security not only for 

farmers, but also for the other consumer (Baldermann et al., 2016). 

Agricultural diversification is key to make agro-food systems more 

sustainable. Consequently, numerous neglected and underutilized 

species offer the potential to diversify not only the human diet, but 

also increase food production levels, and, thus, enable more 

sustainable and resilient agro-food systems. Introducing these 

orphan species would increase the opportunity to produce nutrient-

rich food as well as simultaneously enhancing the environmental 

capacity for future generations to supply themselves (Baldermann et 

al., 2016). 

Crop diversity, food security and climate change are closely linked 

in diverse and complex ways (Marino, 2012). In the context of 

global climate change it is expected to have a major impact on 

biotic and abiotic stresses in agricultural production systems and on 

yield and sustainability of crops, for this reason a greater crop 

diversity in the planting system will increase resilience to abiotic 

and biotic stresses. According to Ebert (2014), a wider use of 

neglected and undervalued crops and species would provide 

multiple options to build temporal and spatial heterogeneity into 

uniform cropping systems, thus enhancing resilience to biotic and 

abiotic stress factors and ultimately leading to more sustainable 

supply of diverse and nutritious food. The diversity of underutilized 

plant species, landraces and crop wild relatives, represent 

significant repositories of traits that could contribute to the ongoing 

efforts to produce food of sufficient quantity and adequate quality 

with minimum inputs (Ghosh, 2012). However, some of such crops 

are currently in first steps of attention attracton from local farmers 

as Armoracia rusticana, Vigna unguiculata, Cicer arietinum, 

Lathyrus sativus etc. The re-introduction, management and 

promotion of NUS is highly important for future agricultural 

diversification and food security as well as to increase farmer 

income (Schmidt et al., 2008). 

Unfortunately, there are no specific policies in Albania and in 

Korça Region regarding the utilization and protection of NUS and 

the attention of human and institutional capacity required for 

research, marketing and knowledge sharing in NUS is weak or 

absent. Despite the essential role of PGRFA and NUS of Albania, 

the level of attention given to their collection, conservation and 

sustainable use is insufficient. Some of the most important reasons 

for the status of the NUS and their relative importance are: the lack 

of financial supports for research oriented to the neglected crops, 

lack of national promotion police, low yield, young generation of 

farmers are mostly interested in cash crops that can provide them 

with a lot of money, lack of information for species with 

nutraceutical values. If no action will be take, to halt the rate of 

genetic erosion in NUS then they would inevitably lose their value, 

and the loss of useful genetic resources could compromise future 

food security. 

The lack of a national strategy and programmes for the collection, 

conservation and sustainable use of plant genetic resources, together 

with the lack of funds, lack of public awareness, and limited human 

capacity available for dealing with PGRFA management, remain a 

serious and urgent issues for Albania that should be addressed in the 

near future (Ibraliu, 2018). To address this problem, 

universities/research institutes in Albania and the Korça region 

should undertake projects to build human and institutional 

capacities to increase the conservation and use of neglected and 

underutilized crop species, as well as studies on diversity of 

neglected and underutilized species of food crops.  

In order to provide policy makers with more detailed and 

convincing economic data, it is recommended that a scientifically 
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well-designed socioeconomic study should be conducted on the 

identified species. 

 

4. Conclusions 
Korça Region has a great diversity of neglected and underutilized 

crop species. Thirty one NUS were identified across different crop 

categories. This is the first list conducted for Korça Region and 

Albania too. The conservation, use, management and promotion of 

neglected and underutilized crop species can play an important role 

in local diet diversify and sustainable food production system, 

providing valuable nutritional components and contribute to the 

diversity and stability of agro-ecosystems and the diversification of 

agriculture. Encourages of their cultivation and use can provide a 

promising approach towards ensuring substantial household security 

and the diversification of agriculture. They can also help to generate 

income from labour for farmers throughout the year.  

Although the use and value of these plants are clearly familiar to the 

farmers‟ communities, more needs to be done to enhance 

knowledge. Unfortunately, NUS have never been the priority of the 

national and regional agricultural research system and are 

frequently not recognized in the context of food and nutrition 

policies, mainly because of lack in political and financial supports. 

In the long-term, for the promotion of NUS, it will be important to 

put in place a national and special research, involving all the 

possible actors. Also, there should be adopted a socio-ecological 

approach and policies that are consistent with their sustainable use, 

management and development, to make significant contributions to 

local economies and food security. 

 

5. References 
Agneta, R., Möllers, C., Rivelli, AR. (2013). Horseradish 

(Armoracia rusticana), a neglected medical and condiment 

species with a relevant glucosinolate profile: a review. Genet 

Resour Crop Evol 60:1923–1943. 

Arslan, M., Yol, E., Türk, M. (2022). Disentangling the genetic 

diversity of grass pea germplasm grown under lowland and 

highland conditions. Agronomy, 12, 2426. 

https://doi.org/10.3390/agronomy12102426. 

Baldermann, S., Blagojević, L., Frede, K., Klopsch, R., Neugart, S., 

Neumann, A., Ngwene, B., Norkeweit, J., Schröter, D., 

Schröter, A., Schweigert, F. J., Wiesner, M. & Schreiner, M. 

(2016). Are neglected plants the food for the future? Critical 

Reviews in Plant Sciences, 35:2, 106-119. 

Bianco, V. V., Damo, R., Roshanji, N., Mero, Gj., (2001). Piante 

spontanee della flora albanese utilizzabili come ortaggi e piante 

da condimento / coordinato da Vito Vincenzo Bianco. 

Dipartimento di scienze delle produzioni vegetali, Università 

degli studi di Bari. Titolo parallelo: Bimët spontane të florës 

shqiptare të përdorshme si perime dhe bimë për erëza. 111 

p. Bari, Italia. 

Bosi, G., Guarrera, P. M., Rinaldi, R., Bandini Mazzanti, M. (2009). 

Ethnobotany of purslane (Portulaca oleracea L.) in Italy and 

morphobiometric analyses of seeds from archaeological sites in 

the Emilia Romagna Region (Northern Italy). Plantsand 

Culture: seeds of the cultural heritage of Europe. Edipuglia s.r.l 

Calamai, A., Masoni, A., Marini, L., Dell‟acqua, M., Ganugi, P., 

Boukail, S., Benedettelli, S., Palchetti, E. (2020). Evaluation of 

the agronomic traits of 80 accessions of proso millet (Panicum 

miliaceum L.) under Mediterranean pedoclimatic conditions. 

Agriculture 10, 578. 

Damo, R., Icka, P., Damo, P., (2011). Portulaca oleracea bar i keq 

me potencial ushqyes të lartë. Buletini Shkencor (Seria e 

shkencave të zbatuara), Universiteti “Fan S. Noli”, Korçë, nr. 

22, 31 – 52. ISSN: 2078-7111. 

de Souza, P. G., Rosenthal, A., Ayres, E. M. M., Teodoro, A. J. 

(2022). Potential functional food products and molecular 

mechanisms of Portulaca oleracea L. on anticancer activity: A 

review. Hindawi Oxidative Medicine and Cellular Longevity, 

Vol.2022, Article ID 7235412, 9 p. 

Di Cagno, R., Filannino, P., Vincentini, O., Cantatore, V., Cavoski, 

I., Gobbetti, M. (2019). Fermented Portulaca oleracea L. Juice: 

A novel functional beverage with potential ameliorating effects 

on the intestinal inflammation and epithelial injury. Nutrients 

2019, 11, 248. 

Ebert, A., W. (2014). Potential of underutilized traditional 

vegetables and legume crops to contribute to food and 

nutritional security, income and more sustainable production 

systems. Sustainability 6, 319-335.  

Ekua, N. E., Che, D., Adams, S., Qin, G., Zhao, B., Jiang, H. 

(2019). Roles of homoarginine in the cardiovascular system. 

Applied ecology and environmental research, 17(5):10565-

10574. 

FAO (2018). In X. Li, & K. H. M. Siddique (Eds.), Future smart 

food: Rediscovering hidden treasures of neglected and 

underutilized species for zero hunger in Asia. Bangkok: Food 

and Agriculture Organisation of the United Nations. 

Ghosh, K. (2012). New opportunities for a strategic focus on farmer 

varieties, landraces and underutilized species. In Padulosi, S., 

N. Bergamini and T. Lawrence, editors (2012). On farm 

conservation of neglected and underutilized species: status, 

trends and novel approaches to cope with climate change: 

Proceedings of an International Conference, Frankfurt, 14-16 

June, 2011. Bioversity International, Rome. 

Gonnella, M., Charfeddine, M., Conversa, G., Santamaria, P. 

(2005). Portulaca: da infestante ad alimento funzionale? Colture 

protette, N. 3.  

Himanshu, K., Chauhan, M., Sonawane, S. K., Arya, S. S. (2018). 

Nutritional and nutraceutical properties of millets: A review. 

Clinical Journal of Nutrition and Dietetics 1(1): 1-10. 

Ibraliu, A. (2018). Evaluation of plant genetic resources in Albania. 

Tirane, Albania. 

Icka, P., Damo, R. (2018). Horseradish (Armoracia rusticana) and 

fenugreek (Trigonella foenum-graecum) two neglected crops. 

XIIIth International Symposium Tirana “Biodiversity and 

Sustainable Development”. 14 December 2018. 

IFAD (2021). How to do: promote neglected and underutilized 

species for domestic markets. Nutrition-sensitive Agriculture - 

Note no. 3. 

Kirleis, W., Dal Corso, M., Filipović, D. (2022). Millet and what 

else? The wider context of the adoption of millet cultivation in 

Europe. Sidestone Press Academics. 

Kumar, A., Sreedharan, S., Singh, P., Achigan-Dako, E. G., 

Ramchiary, N. (2021). Improvement of a traditional orphan 

food crop, Portulaca oleracea L. (Purslane) using genomics for 

sustainable food security and climate-resilient agriculture. 

Frontiers in Sustainable Food Systems, 5:711820. 

Lambein, F., Travella, S., Kuo, Y. H., Montagu, M. V., Heijde, M. 

(2019). Grass pea (Lathyrus sativus L.): orphan crop, 

nutraceutical or just plain food? Planta 250(3). p. 821-838. 

Li, X., Siddique, K. H. M. (2020). Future Smart Food: Harnessing 

the potential of neglected and underutilized species for Zero 

Hunger. Maternal & Child Nutritio; 16(S3): e13008. 

Llorent-Martínez, E.J., Zengin, G., Fernández-de Córdova, M.L., 

Bender, O., Atalay, A., Ceylan, R., Mollica, A., Mocan, A., 

Uysal, S., Guler, G.O., Aktumsek, A. (2017) Traditionally used 

Lathyrus species: phytochemical composition, antioxidant 

activity, enzyme inhibitory properties, cytotoxic effects, and in 

silico studies of L. czeczottianus and L. nissolia. Front 

Pharmacol 8:83. 

Marino, M (2012). The relevance of the International Treaty on 

Plant Genetic Resources for Food and Agriculture as a tangible 

instrument for sustainable agriculture. In Padulosi, S., N. 

Bergamini and T. Lawrence, editors (2012). On farm 

conservation of neglected and underutilized species: status, 

trends and novel approaches to cope with climate change: 

Proceedings of an International Conference, Frankfurt, 14-16 

June, 2011. Bioversity International, Rome. 

Mishra, V., Chugh, V., Dwivedi, S. V., Sharma, K. D. (2020). Food 

and nutraceuticals value of purslane (Portulaca oleracea L.): 

An overview. The Pharma Innovation Journal, 9(7): 419-424. 

INTERNATIONAL SCIENTIFIC JOURNAL "MECHANIZATION IN AGRICULTURE & CONSERVING OF THE RESOURCES" WEB ISSN 2603-3712; PRINT ISSN 2603-3704

25 YEAR LXIX, ISSUE 1, P.P. 22-26 (2023)



Oxfam Novib, ANDES, CTDT, Searice (2018). Neglected and 

underutilized species for improved diets. Briefing paper. The 

Hague: Oxfam Novib. 

Padulosi, S., Hoeschle-Zeledon, I. (2004). Underutilized plant 

species: what are they? Leisa Magazine, March. 

Palaniswamy, U.R., Bible, B.B., McAvoy, R. J., 2004. Oxalic acid 

concentrations in Purslane (Portulaca oleraceae L.) is altered 

by the stage of harvest and the nitrate to ammonium ratios in 

hydroponics. Scientia Horticulturae 102: 267–275. 

Peksel, A., Arisan-Atac, I., Yanardag, R., 2006. Antioxidant 

activities of aqueous extracts of purslane (Portulaca oleracea 

subsp. Sativa L.) Italian Journal of Food Science, 2006 vol. 18, 

n. 3. 295-308.  

Ramya, K. R., Tripathi, K., Pandey, A., Barpete, S., Gore, P. G., 

Raina, A. P., Khawar, K. M., Swain, N., Sarker, A. (2022). 

Rediscovering the potential of multifaceted orphan legume 

Grasspea- a sustainable resource with high nutritional values. 

Front. Nutr. 8: 826208. 

Rashed, A., Atifi, F., Shaedah, M., Taha, M. 2004. Investigation of 

the Active Constituents of Portulacae oleraceae L. 

(Portulacaceae) growing in Jordan. Pakistan Journal of 

Pharmaceutical Sciences Vol. 17, No.1, pp. 37-45. 

Rivelli, A. R., Caruso, M. C., De Maria, S., Galgano, F. (2017). 

Vitamin C content in leaves and roots of horseradish 

(Armoracia rusticana): Seasonal variation in fresh tissues and 

retention as affected by storage conditions. Emirates Journal of 

Food and Agriculture, 29(10):799-806. 

Rubiales, D., Emeran, A. A., Flores, F. (2020). Adaptation of Grass 

Pea (Lathyrus sativus) to Mediterranean Environments. 

Agronomy 10, 1295. 

Schmidt, M., Wei, W., Polthanee, A., Lam, N. T., Chuong, S., Qui, 

Li-j., Banterng, P., Dung, P. T., Glaser, S., Gretzmacher, R., 

Hager, V., de Korte, E., Li, Y.-h., Phuong, N. T., Ro, S., Zhang, 

Z.-y., Zhou, H.-f. (2008). Ambiguity in a trans-disciplinary 

stakeholder assessment of neglected and underutilized species 

in China, Cambodia, Thailand and Vietnam. Biodivers Conserv 

(2008) 17:1645–1666. 

Singh, S., Dhatt, U. K. (2021). Minor Crops: A Path towards Crop 

Diversification. International Journal of Current Science 

Research and Review, Vol. 4(12): 1627-1631.  

Stillo, P., Icka, P., Damo, R. (2018). Armoracia rusticana Gaertn., 

Mey. & Scherb. A neglected multiuseful species. BSHN (UT) 

26: 312- 322. 

WHO (2007). WHO monographs on selected medicinal plants - 

Volume 3. World Health Organization, Geneva, Switzerland.  

Will, M. (2008). Promoting Value Chains of Neglected and 

Underutilized Species for Pro-Poor Growth and Biodiversity 

Conservation. Guidelines and Good Practices. Global 

Facilitation Unit for Underutilized Species, Rome, Italy. 

Wydra, K. (2012). The insurance function of agrobiodiversity and 

the importance of monitoring its conservation and use to cope 

with change. In Padulosi, S., N. Bergamini and T. Lawrence, 

editors (2012). On farm conservation of neglected and 

underutilized species: status, trends and novel approaches to 

cope with climate change: Proceedings of an International 

Conference, Frankfurt, 14-16 June, 2011. Bioversity 

International, Rome. 

 

INTERNATIONAL SCIENTIFIC JOURNAL "MECHANIZATION IN AGRICULTURE & CONSERVING OF THE RESOURCES" WEB ISSN 2603-3712; PRINT ISSN 2603-3704

26 YEAR LXIX, ISSUE 1, P.P. 22-26 (2023)




