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KEYWORDS ABSTRACT
Productivity The analyzed plant groups include numerous species with various economic and ecological
Uses roles. The Asparagaceae family includes 25 useful species, predominantly ornamental, but

also with cosmetic, medicinal, culinary, or honey-producing uses. Seven species are toxic,
many of which have been studied for medicinal purposes. The Asphodelaceae family is
represented by a single rare species. The Juncaceae family includes 14 species with few
economic uses but important for ecology (phytoremediation, restoration, bioindicators, soil
protection). The Juncaginaceae family has two toxic species, used ecologically for soil
cover and phytoremediation. The Lemnaceae family includes 5 species with important
roles in the ecological and rural economy, one of which is vulnerable. The Liliaceae family
includes 14 ornamental species, most of which are endangered in their natural habitat. The
Melanthyaceae family contains three highly toxic species. The Najadaceae family has two
aquatic species that are not used by Romanians. The Orchidaceae family is relatively
diverse, but most species are endangered. The Potamogetonaceae family includes 11
species, important for phytoremediation and bioindication of environmental quality. The
families Ruppiaceae, Sparganiaceae, Zannichelliaceae, and Zosteraceae each include 1-2
species used mainly for ecological restoration or phytoremediation. Scheuchzeriaceae has
only one toxic species. The family Tofieldiaceae includes one species with ornamental
value. The Typhaceae family includes 5 species whose uses have been partially abandoned.
Overall, the families presented include species with a wide variety of uses—ornamental,
medicinal, culinary, ecological—but also with varying degrees of vulnerability, many of
which are already threatened and require conservation measures.

INTRODUCTION

This summary lists the uses of vascular plant species belonging to several families of monocotyledons, initially
selected in alphabetical order, with the aim of completing the lists started by Kovacs A. (1979), Pop 1. (1982), and
other authors. During this time, numerous studies have been accumulated and they create new possibilities for
using plants from each genus. For example, the Juncaceae family includes 38 species, of which we have found
reliable uses for 14 species. Four to five decades ago, only four species were used.

Modern classifications have undergone many changes, with some species being removed from the Liliaceae family
and integrated into other families. Information has been gathered on the uses of these plants and their status.

In Romania, the Orchidaceae family has 51 species, of which 47 have been studied in detail and validated for their
economic importance, but most are on the red lists. In past centuries, only 9 species were frequently used, and
these plants were abundant.

Agquatic plants from the families Potamogetonaceae, Zannichelliaceae, Zosteraceae, Najadaceae, Ruppiaceae,
Scheuchzeriaceae, as well as some marsh species, were not used by Romanians in the past. We do not have an
explanation for this, but it is likely that other, more widespread and valuable species served as substitutes. Today,
these plants are the subject of numerous studies on phytoremediation, ecological restoration, and distribution, as
their potential utilities have been rediscovered. Aquatic plants from the family Lemnaceae were historically used
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as bird fodder. Although this practice is now abandoned, the prospects for these tiny plants in water remediation
and pollutant removal are much greater today. Many other examples could be cited, end we can focus on the
restoration and sustainable use of our natural heritage.

MATERIALS AND METHODS

The purpose of this synthesis is to identify and classify species in these families according to their economic value.
This is useful for phytosociology, pratology, ecological reconstruction, phytoremediation, and other related fields.
In Romania, two other summaries have been published: Kovacs A., 1979 (pratology) and Pop I., 1982
(phytocenology). Recent works on the uses of species in these families were consulted to complete the list started
by these two authors.

Economic assessments are provided for all categories of use. We used a 5-point scale; for example, for edible
plants we have the following assessments: 1/5 — very poor (slightly edible, unpleasant taste, complex preparation),
2/5 —poor (edible, but with limited taste), 3/5 — average (edible and useful), 4/5 — very good (nutritious, tasty, easy
to use), 5/5 — excellent (tasty, versatile, valuable).

Assessments of plants used for decontamination of heavy metals and other toxins are available for a limited number
of species, but offer promising prospects for phytoremediation and ecological restoration, areas for which long-
term predictions are difficult.

Variability studies for spontaneous species with economic value will highlight qualitative differences.

The distribution of species, degree of habitat disturbance, ecology, medicinal importance, and possibility of
introduction into cultivation were analyzed.

RESULTS AND DISCUSSION

In the Asparagaceae family, we have identified 25 species with economic value, which are grouped into the
following categories of use (Table 1).

Cosmetic uses: Polygonatum multiflorum (L.) All., P. odoratum (Mill.) Druce, Ruscus aculeatus L., R.
hypoglossum L.

Culinary: Nectaroscordium siculum (Ucria) Lindl. ssp. bulgaricum (Janka) Stearn

Dye plants: Muscari neglectum Guss. ex Ten., Polygonatum odoratum (Mill.) Druce, Scilla bifolia L.

Edible: Muscari comosum (L.) Mill., M. neglectum Guss. ex Ten., Ornithogalum pyrenaicum L., O. sigmoideum
Freyn & Sint., Polygonatum odoratum (Mill.) Druce, P. verticillatum (L.) All., Streptopus amplexifolius (L.) DC
Fodder: Muscari tenuifolium (Tausch.) Heldr., Ornithogalum pyrenaicum L.

Medicinal: Convallaria majalis L., Muscari comosum (L.) Mill., M. neglectum Guss. ex Ten., M. tenuifolium
(Tausch.) Heldr., Nectaroscordium siculum (Ucria) Lindl. ssp. bulgaricum (Janka) Stearn, Ornithogalum
boucheanum Aschers., O. orthophyllum Ten. subsp. kochii (Parl.) Zaharia, Polygonatum multiflorum (L.) All., P.
odoratum (Mill.) Druce, P. verticillatum (L.) All., Ruscus aculeatus L., Scilla bifolia L., Streptopus amplexifolius
(L.)DC

Medium melliferous: Muscari botryoides (L.) Mill., M. neglectum Guss. ex Ten., Ornithogalum pyramidale L.,
Scilla bifolia L.

Poor melliferous: Ornithogalum amphibolum Zahar., O. sigmoideum Freyn & Sint.

Weakly melliferous: Convallaria majalis L.

Ornamental: Anthericum liliago L., A. ramosum L., Convallaria majalis L., Hyacinthella leucophaea (K. Koch)
Schur, Maianthemum bifolium (L.) F.W. Schmidt, Muscari botryoides (L.) Mill., M. comosum (L.) Mill., M.
neglectum Guss. ex Ten., Ornithogalum fimbriatum Willd., O. pyramidale L., Polygonatum latifolium (Jacq.)
Desf., P. multiflorum (L.) All., P. odoratum (Mill.) Druce, Ruscus aculeatus L., R. hypoglossum L., Scilla bifolia
L., Streptopus amplexifolius (L.) DC

Perfumery: Convallaria majalis L.

Spice: Muscari comosum (L.) Mill.

Toxic: Convallaria majalis L., Maianthemum bifolium (L.) F.W. Schmidt, Polygonatum latifolium (Jacq.) Desf.,
P. multiflorum (L.) All., P. odoratum (Mill.) Druce, Ruscus aculeatus L., Scilla bifolia L.

Veterinary uses: Convallaria majalis L.

Bioindicator: Maianthemum bifolium (L.) F.W. Schmidt

The genus Anthericum includes two perennial species of ornamental value: Anthericum ramosum L., which is
common, and A. liliago L., which is sporadic and threatened.

Convallaria majalis L. (Lily of the Valley) is a perennial, frequent species, but harvesting is recommended only
in small quantities (Dihoru G., Boruz V., 2014). As a medicinal plant it is used for dizziness, migraines, and
neuralgia (Craciun F. et al., 1977; Parvu C., 2013). The aerial parts are used as a tea for cough (Papp N. et al.,
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2011). The flowers contain glycosides with cardiotonic properties (Romm A., 2010). The berries are toxic but also
medicinal. In veterinary practice it is used for cardiac rhythm disorders. The species is widely employed in the
perfume industry, frequently cultivated, capable of naturalizing, and valued as a cut flower source (Pop I., 1982;
Preda M., 1989; Oakes A.J., 1990). It has low melliferous value, producing small amounts of nectar (1/3) and very
little pollen (Dihoru G., 2023).

Hyacinthella leucophaea (K. Koch) Schur is of ornamental value, rare, and threatened.
Lilies from the spontaneous flora are highly attractive as ornamental plants; their collection is prohibited.
Maianthemum bifolium (L.) F. W. Schmidt is common on acidic soils under spruce forests. Owing to its abundance,
it forms attractive landscapes and can be used as a bioindicator of pollution; the underground parts accumulate Ni,
Cu, and Cd (Bierza K., 2022). The species is toxic.

Muscari botryoides (L.) Mill. is a perennial with sporadic distribution, ornamental value, and medium melliferous
potential, characterized by low nectar (1/3) and abundant pollen (3/3) production (Dihoru G., 2023).

Muscari comosum (L.) Mill. (Tassel hyacinth) is ornamental (Kayiran S., Ozkan E.E., 2016), edible (3/5), used as
a spice and medicinal plant. It requires re-evaluation for potential cultivation (Loizo M.R. et al., 2010).

Muscari neglectum Guss. ex Ten. (syn. Muscari racemosum L.) is a medicinal and edible plant in traditional
Turkish medicine; its leaves and flowers can be used as dyes for eggs and hair (Kayiran S., Ozkan E.E., 2016). It
has medium melliferous value with low nectar (1/3) and high pollen production (2/3) (Dihoru G., 2023). In
Romania it is a sporadic, threatened Red List species, and harvesting is strictly prohibited (Dihoru G., Boruz V.,
2014). It can be cultivated in rock gardens and ornamental horticultural settings (Parvu C., 2002; Kayiran S., Ozkan
E.E., 2016).

Muscari tenuifolium (Tausch.) Heldr. occurs sporadically in lowland and hilly areas. Its uses are not documented
in Romania; in Turkish traditional medicine the bulbs are used for their antibiotic, antirheumatic, and antitumor
properties. It has poor fodder value (Kayiran S., Ozkan E.E., 2016).

Nectaroscordium siculum (Ucria) Lindl. ssp. bulgaricum (Janka) Stearn is a Ponto-Balkan species, sporadically
distributed in lowland and hilly regions, and considered threatened. It has significant medicinal and culinary value,
comparable to Allium ursinum, but with particular distinguishing traits.

Species of Ornithogalum are highly toxic and not consumed in Romania; however, in other regions—especially
Turkey—they are better known. Their biochemistry and uses can be comparatively assessed through a dendrogram.
Ornithogalum amphibolum Zahar. is a perennial, rare species found in lowland and hilly areas. It has low
melliferous value regarding both nectar (1/3) and pollen (1/3) (Dihoru G., 2023).

Ornithogalum boucheanum Aschers. occurs sporadically in lowland and hilly regions and contains secondary
metabolites of therapeutic importance (Plancic M. et al., 2014).

Ornithogalum pyramidale L. is sporadically distributed in lowland and hilly areas, with ornamental and medium
melliferous value.

Ornithogalum pyrenaicum L. occurs sporadically in lowland and hilly regions. In Romania it has not been
economically or conservationally evaluated. Elsewhere it is edible (2/5) (pfaf.org) and used as fodder (Kayiran S.,
Ozkan E.E., 2016).

Ornithogalum sigmoideum Freyn & Sint. is a rare species of lowland and hilly regions. It has low melliferous
value (nectar 1/3, pollen 1/3) (Dihoru G., 2023) and is edible (Kayiran S., Ozkan E.E., 2016).

Ornithogalum umbellatum L. is sporadic in ruderal habitats from the forest-steppe to oak forests. It has cardiotonic
properties similar to digitalis. Romanian empirical medicine cites it in cases of leucorrhoea (Parvu C., 2013). It
produces secondary metabolites influenced by light and nitrogen availability (Plancic M. et al., 2014; Rat M.M. et
al., 2016).

The plant is entirely toxic and medicinal; Turkish traditional medicine uses it for fever and acne. Ground and
boiled bulbs lose toxicity and contain cardiotonic glycosides used for dyspepsia and indigestion (Montgomerie K.,
2001). Flowers and roots are edible (3/5) and have antimicrobial properties (pfaf.org; Kayiran S., Ozkan E.E.,
2016; Keng, 2019; Semerci A. et al., 2019). It is used in homeopathy (Clarke J.H., 1909).

The species can be cultivated in ornamental horticulture (Preda M., 1989; Parvu C., 2002), and is of medium
melliferous value with low nectar and pollen production (1/3 each) (Dihoru G., 2023).

The genus Polygonatum comprises four shade-loving species in Romania, all ornamental, medicinal, and slightly
toxic. They contain similar bioactive compounds and uses that can be assessed through a dendrogram.
Polygonatum latifolium (Jacq.) Desf. (Solomon’s Seal) is common in forests and shrubs from steppe to beech
zones. It is toxic (Pop 1., 1982) and may be cultivated in ornamental horticulture (Parvu C., 2002).

Polygonatum multiflorum (L.) All. is common in forests and shrubs from lowland to beech forests. The rhizome
is used in China and India for lung diseases, as an expectorant, and for gout, rheumatism, diabetes, and anti-HIV
activity (Khare C.P., 2007; Wu L., Bao J.K., 2013; Zhao P. et al., 2017). In Romania it has similar uses to P.
odoratum. It is medicinal, toxic, ornamental, and cosmetically valuable. Harvesting is recommended only in small
quantities every 2—3 years.
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Polygonatum odoratum (Mill.) Druce is used in Romania for rheumatism, skin diseases, bruises, and contusions
(Craciun F. etal., 1977; Pop 1., 1982). In cosmetics it is used for skin irritations and acne, and to prevent photoaging
(lonescu-Cilinesti L., 2009).

In China the leaves are gathered before flowering as a green vegetable and for soups; edible value 2/5 (pfaf.org).
The rhizome is used as a tea substitute (Wujishguleng et al., 2012).

The fruits are toxic; steamed rhizomes have low toxicity. Combined with Morus alba leaves, it has anti-
osteoporotic effects in menopause, strong antioxidant activity, strengthens immunity, supports lung and stomach
health, and helps in diabetes, indigestion, and cardiovascular disorders (Zhao P. et al., 2017). It is ornamental and
pigment-producing, and can be cultivated in horticultural settings (Pop 1., 1982; Pop M., Pop O., 2007; Parvu C.,
2002). Though common in Romania, it should be harvested only sparingly or at 2-3-year intervals (Dihoru Gh. &
Boruz V., 2014).

Polygonatum verticillatum (L.) All. is widely used in India, Tibet, and China as a tonic, edible (2/5), and medicinal
species, especially beneficial in old age for fatigue, weakness, emaciation, headaches, and respiratory, renal,
genital, and digestive disorders. The species is globally threatened. In Romania it is relatively common but should
be harvested with caution.

Ruscus aculeatus L. (Butcher’s Broom) is an important medicinal species, used since the Middle Ages in France
and Germany. Young shoots were consumed as food, and the plant was used for heavy legs, urinary disorders, and
abdominal pain. The rhizomes contain up to 6% steroids with decongestant, anti-inflammatory, and hemostatic
properties. It is effective in treating venous insufficiency, varicose veins, hemorrhoids, and arthritis (Balica G. et
al., 2013; Craciun F. et al., 1977; Parvu C., 2003; Scarlat M. A., 2019; Vanscheldt W. et al., 2002).

It protects microcirculation (Mari A. et al., 2012), prevents postmenopausal osteoporosis (Chakulska L. et al.,
2019), and is used in premenstrual syndrome (Rodrigues J.P.R. et al., 2021). Roots and stems are used for fungal
skin infections (Ali-Shatayeh M.S., Ghdeib S.I.A., 1998).

Cases of internal toxicity have been reported, especially from fruits; therefore the plant must be used under medical
supervision (Colombo M.L. et al., 2009; pfaf.org).

In cosmetics, the rhizome extract is used for venous insufficiency, bruises, cellulite, and eyelid edema (Ionescu-
Cilinesti L., 2009). It has also been used as a dye plant.

In Romania’s spontaneous flora it is rare, vulnerable, and protected as a natural monument; harvesting is
prohibited. It is globally and Europeanly threatened (Oprea A., 2005). It may be cultivated on rocky soils as an
ornamental and medicinal plant (Parvu C., 2002; Pop 1., 1982; Preda M., 1989).

In the Spontaneous Flora of Romania it is a rare, vulnerable plant, protected as a natural monument, harvesting is
prohibited, it is threatened globally and in Europe (Oprea Ad. 2005). It can be cultivated as a medicinal and
decorative plant on stony soil, rocks (Parvu C., 2002; Pop 1., 1982, Preda M., 1989).

Ruscus hypoglossum L. is sporadic in forests and thickets from oak to beech zones. It has ornamental value (Preda
M., 1989) and is vulnerable; harvesting is prohibited (Dihoru G., Boruz V., 2014).

Scilla bifolia L. (Alpine Squill) is among the most attractive spring plants, traditionally collected by children in
rural areas. Historically it was used as a dye plant and provides nectar and pollen to bees. It may be harvested only
with caution, at 2-3-year intervals (Dihoru G., Boruz V., 2014).

Streptopus amplexifolius (L.) DC. is sporadic and threatened.

Table 1. Plants with economic value from the Asparagaceae Family

No. Species Categories of Use Observations
1 Anthericum liliago L. ornamental under-threatened
2 Anthericum ramosum L. ornamental -
3 Convallaria majalis L. weakly melliferous;  harvesting in small quantities is
medicinal; veterinary  recommended
uses; perfumery;
ornamental; toxic
4 Hyacinthella leucophaea (K. Koch) Schur ornamental rare and under-threatened
5 Maianthemum bifolium (L.) F.W. Schmidt bioindicator; toxic; —
ornamental
6 Muscari botryoides (L.) Mill. medium melliferous; —
ornamental
7 Muscari comosum (L.) Mill. edible  (3/5);  spice; —
medicinal; ornamental
8 Muscari neglectum Guss. ex Ten. edible; medicinal; under-threatened; harvesting is
ornamental; prohibited
dye plant;

medium melliferous

9 Muscari tenuifolium (Tausch.) Heldr.

medicinal; fodder

10  Nectaroscordium siculum (Ucria) Lindl. ssp.

bulgaricum (Janka) Stearn

culinary;
medicinal

sporadic and under-threatened
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No. Species Categories of Use Observations
11 Ornithogalum amphibolum Zahar. poor melliferous rare

12 Ornithogalum boucheanum Aschers. medicinal -

13 Ornithogalum fimbriatum Willd. ornamental rare and under-threatened

14 Ornithogalum orthophyllum Ten. medicinal globally threatened in Europe

subsp. kochii (Parl.) Zaharia

15  Ornithogalum pyramidale L. medium melliferous; —
ornamental

16  Ornithogalum pyrenaicum L. edible (2/5); fodder -

17 Ornithogalum sigmoideum Freyn & Sint. edible; rare
poor melliferous

18  Polygonatum latifolium (Jacq.) Desf. toxic; ornamental -

19  Polygonatum multiflorum (L.) All. medicinal; toxic; cosmetic  harvesting should be done in small
uses; ornamental quantities or every 2-3 years

20  Polygonatum odoratum (Mill.) Druce edible; harvesting should be done in small
medicinal; quantities or every 2—3 years
toxic;
dye plant;
cosmetic uses;
ornamental

21  Polygonatum verticillatum (L.) All. medicinal; edible threatened worldwide

22 Ruscus aculeatus L. ornamental; medicinal; harvesting is prohibited; rare and
toxic; vulnerable; protected as a natural
cosmetic uses monument; globally threatened

and threatened in Europe
23 Ruscus hypoglossum L. ornamental vulnerable; harvesting is
prohibited

24 Scilla bifolia L. medicinal; harvesting from the same location
dye plant; ornamental; should occur only every 2—3 years
medium melliferous; toxic

25  Streptopus amplexifolius (L.) DC. edible (4/5); medicinal; under-threatened
ornamental

Asphodelaceae Family

Asphodeline lutea (L.) Rchb. is used in Greek cuisine, but in Romania it is rare and under threat. It must be
protected. The species grows only in steppe and forest-steppe areas and has both ornamental and medicinal value.
It is of interest for potential cultivation (Table 2).

Table 2. Plants with economic value from the Asphodelaceae Family
No Species Categories of use
1 Asphodeline lutea (L.) Rchb. ornamental; edible; medicinal

Observations
rare, under-threatened, protected

Juncaceae Family

Juncus species have historically been used for various handicrafts, including braiding, and in ancient times as a
substitute for twine for tying sprouts in gardens. The seeds of some species can be used to treat diarrhea and exhibit
mild effects against colds (Hammouti et al., 2023), dysuria, agitation, irritability, insomnia, and inflammation
(Gainche et al., 2020).

These plants are halotolerant and can be employed to vegetate wet habitats alongside hydrophytes (Rodrigo, 2021).
They are also suitable for the decontamination of polluted waters containing heavy metals (Syranidon et al., 2016)
and residues of pharmaceutical compounds (Syranidon et al., 2016). However, some species can be detrimental in
meadows. Additionally, they possess ornamental value (see Table 3).

The most widespread species are Juncus inflexus L. and Juncus effusus L. Numerous studies have focused on J.
effusus, J. littoralis, J. maritimus, and related species.

Juncus effusus L. serves as a bioindicator for arsenic (As), accumulating significant amounts of As and antimony
(Sb) in the roots, and it is capable of removing pesticides and insecticides (Syranidon et al., 2016). It also
accumulates low concentrations of zinc (Zn), copper (Cu), cadmium (Cd), and lead (Pb) (Friioff et al., 2005).
Juncus littoralis C.A. Mey. is rare, covering and stabilizing saline sands along the seaside and the Danube Delta.
It is ornamental, of medicinal interest, and tolerates high concentrations of Zn.

Juncus maritimus Lam. is rare on seaside sands but locally abundant. It contributes to the stabilization of mobile
sands in the Danube Delta, aids in salinity reduction, and absorbs various metals including Hg, Al, Cr, Fe, Mn, Ni,
Pb, Zn, Cd, Cu, and accumulates organochlorine compounds such as DDT, DDE, and DDD (Syranidon et al.,
2016). Due to pollution, Romanian populations are unsuitable for medicinal use or biomass production, which can
be substituted with Phragmites and Typha species.
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Juncus articulatus L. is moderately halotolerant, accumulating residues in the roots, including As (Craw et al.,
2007; Bergqvist, Greger, 2013, 2016).

Juncus gerardii Loisel. has poor forage value (4/9) with very limited usable phytomass (2/9) (Marusca, 2019). It
is important for the ecological restoration of saline soils (Khan, Qaiser, 2006) and effective for Cd decontamination
(Vamek et al., 2016).

Juncus bufonius L. indicates wet habitats, tolerates saline soils, and has ornamental potential (Khanbabyeva et al.,
2021).

Juncus conglomeratus L. and J. thomasii Ten. are detrimental to meadow swards, lacking useful phytomass,
although their stems can be used for weaving baskets, mats, and straw fabrics (https://pfaf.org/user).

Juncus tenuis Willd. has therapeutic applications, including herbal baths for children's fortification
(https://pfaf.org/user) and uses in cancer treatment (BUs et al., 2020).

Juncus trifidus L. is widespread in alpine and subalpine zones, with poor forage value (4/9) and minimal usable
phytomass (1/9) (Marusca, 2019).

The genus Luzula contains species with ecological value, protecting soil on forest slopes and mountain meadows.
Luzula luzuloides (Lam.) Dandy & Wilmott is common in the herbaceous layer of mountain forests, indifferent to
soil pH. During growth, it has poor forage value; when mature, its stems turn light brown, making it suitable for
decorative use and dried flower arrangements (Pop, 1982; Oakes, 1990; Parvu, 2003).

Luzula sylvatica (Huds.) Gaud. prevents soil erosion and serves as ground cover in decorative mountain spaces,
forming dense herbaceous layers under shrubs and shaded edges (Preda, 1989; Oakes, 1990; Davidson & Gobin,
1998). Medicinally, it exhibits anti-inflammatory and moderate cytotoxic properties (Gainche et al., 2020).
Luzula campestris (L.) DC. is common in nitrogen-poor meadows from hilly areas to spruce forest levels. It has
low forage value (4/9) and limited usable phytomass (2/9) (Marusca, 2019). As a decorative species, it covers the
ground among shrubs and can occasionally be cultivated in pots (Oakes, 1990; Parvu, 2003).

Luzula pilosa (L.) Willd. is sporadically distributed and shares similar decorative characteristics with L.
campestris.

Table 3. Plants with economic value from the Juncaceae Family

No. Species Categories of Use Observations

1 Juncus articulatus L. low phytoremediation potential -

2 Juncus bufonius L. ornamental -

3 Juncus conglomeratus L. handicraft / domestic uses -

4 Juncus effusus L. handicraft / domestic uses; medicinal; ecological —
restoration; bioindicator; medium phytoremediation;
ornamental

5 Juncus gerardii Loisel. low fodder value; ground cover —

6 Juncus inflexus L. handicraft / domestic uses; phytoremediation -

7 Juncus littoralis C.A.Mey. phytoremediation; medicinal; ornamental; ground rare
cover

8 Juncus maritimus Lam. handicraft / domestic uses; high biomass potential; -
medicinal; ground cover; phytoremediation

9 Juncus tenuis Willd. medicinal —

10 Juncus thomasianus Ten. ornamental; handicraft / domestic uses -

11 Juncus trifidus L. low fodder value -

12 Luzula campestris (L.) DC. low fodder value; ornamental —

13 Luzula luzuloides low fodder value; ornamental; -

(Lam.) Dandy & Wilmott dye plant
14 Luzula pilosa (L.) Willd. ornamental -
15  Luzula sylvatica (Huds.) Gaud. ornamental -

Juncaginaceae Family

This family is represented by two species that tolerate highly saline soils: Triglochin maritima L. and T. palustris
L. (Table 4). They are highly toxic to ruminant animals (Zanoschi V. et al., 1981; Pop 1., 1982;
https://pfaf.org/user).

Triglochin maritima L. accumulates cadmium (Cd) and copper (Cu) in the aerial parts, chromium (Cr) and lead
(Pb) in the underground parts (Syranidon Ev. et al., 2016), and large amounts of iron (Fe) from saltwater (Terebova
E.N. etal., 2022).

Table 4. Juncaginaceae Family

No. Species Categories of Use Observations

1 Triglochin maritima L. highly toxic; phytoremediation potential; ground cover / soil —
stabilization

2 Triglochin palustris L. toxic; ground cover / soil stabilization -
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Lemnaceae Family (Duckweeds)

The family Lemnaceae is represented by six species across three genera. Among these, Lemna minor L. is the most
widespread, L. trisulca L. is common, and L. gibba L. is sporadic. Spirodela polyrhiza (L.) Schleid. is also
commonly found. These species are fast-growing, produce substantial biomass, and are tolerant to cold, heat, and
environmental stress (Khellaf, 2009). These species have multiple applications. They can be used as green
fertilizers, poultry feed, and are highly suitable for water quality monitoring due to their phytoremediation
capabilities (Bergqvist, Greger, 2016). They are capable of removing up to 80% of heavy metals such as Cd, Cu,
Pb, and Ni from contaminated waters, while moderately accumulating Cu and Pb (Qayoon, Jaies, 2022). Proper
application requires thorough knowledge of water quality.

Lemna gibba has thicker and more consistent fronds compared to L. minor. It is considered edible (3/5;
https://pfaf.org/user). This species is highly effective in phytoremediation, accumulating significant quantities of
heavy metals including Cd, Cr, Cu, Zn, Ni, and As, with Zn and As accumulated in particularly high amounts
(Boros-Lajszner et al., 2020; Borisova et al., 2016; Khellaf, Zeradaoni, 2009; Mkandawire et al., 2009; Megateli
et al., 2009; Rahman, Hasegawa, 2011; Sood et al., 2012). Mkandawire et al. (2004) reported that a biomass yield
of 73.6 t-ha'-year™ can reduce 752 kg As-ha'-year™!, accumulating 1022 mg As-kg™' dry weight over 21 days
(Srivastava et al., 2021). L. gibba also accumulates radioactive isotopes such as uranium (U) and thorium (Th)
(Boros-Lajszner et al., 2020; Mkandawire et al., 2009; Sood et al., 2012; Krems et al., 2013).

Historically, Lemna minor was used in rural environments for feeding poultry, although it has low fodder value
(Pop, 1982). While no medicinal use is reported in Romania, it has been used in other countries to treat colds,
edema, and urinary difficulties (https://pfaf.org/user).

L. minor is an excellent bioindicator for monitoring heavy metal contamination, accumulating Cd, Zn, As, Cr, Cu,
Pb, Ni, Fe, Hg, and Ti. It effectively reduces metal concentrations in contaminated waters (Deng et al., 2004;
Friioff et al., 2005; Kara, 2005; Olette et al., 2008; Babic et al., 2009; Usal & Taner, 2009; Rahman, Hasegawa,
2011; Parra et al., 2012; Sood et al., 2012; Krems et al., 2014; Torok et al., 2018; Galczynska et al., 2019; Qayoon,
Jaies, 2022; Sitarska et al., 2022; Enache et al., 2023). Furthermore, it removes fungicides, herbicides, and
pesticides. The presence of Spirulina and Scenedesmus enhances its decontamination capacity (Danson-Olette et
al., 2009, 2011). It also bioaccumulates DDT and radioactive ions such as Cs-137 (Cecal et al., 2001) and U and
Th (Sasmaz et al., 2016).

Lemna trisulca has low fodder value (Pop, 1982) and is effective in purifying water polluted with Cd and Zn
(Ergondl et al., 2022; Rahman, Hasegawa, 2011; Huebert, Shay, 1993; Qayoon, Jaies, 2022).

Spirodela polyrhiza has edible fronds and is used to treat colds, edema, and urinary difficulties
(https://pfaf.org/user). It contains antioxidant compounds (Sen, Chakraborty, 2011). This species efficiently
removes pollutants from wastewater, including antibiotics, and serves as a bioindicator of anthropogenic impact
(Singh et al., 2019). It is suitable for phytofiltration (Bergqvist, Greger, 2016), accumulates Zn (Zhang et al., 2006;
Roli et al., 2007), hyperaccumulates Cd (Chaudhuri et al., 2013), and removes DDT, fungicides, Hg, Pb, and Ni
(Gao et al., 2000; Rahman & Hasegawa, 2011; Goswami et al., 2014). The biomass can also be used as compost
in agriculture.

Wolffia arrhiza has sporadic distribution in lowland areas and is considered vulnerable. It is highly edible (4/5)
when harvested from clean waters. Its presence in metal-contaminated water demonstrates its phytoremediation
potential (Bergqvist & Greger, 2016). It is the smallest Lemnaceae species, producing limited biomass, and
typically coexists with Lemna species and other aquatic macrophytes.

Puddles and water bodies dominated by Lemnaceae species indicate mineral-rich waters. In lakes, dense
Lemnaceae mats are indicative of advanced eutrophication. Their rapid growth, biomass production, and
bioaccumulation capacity make them key species for phytoremediation, ecological monitoring, and sustainable
agriculture (Table 5).

Table 5. Lemnaceae Family

No. Species Categories of Use Observations

1 Lemna minor L. low fodder; bioindicator; most widespread; useful in water
phytoremediation; green  quality monitoring
fertilizer;
poultry feed

2 Lemna trisulca L. low fodder; common; purifies water
phytoremediation; contaminated with Cd and Zn
bioindicator

3 Lemna gibba L. edible (3/5); sporadic; accumulates heavy metals;
phytoremediation; green edible fronds
fertilizer

4 Spirodela polyrhiza (L.) Schleid. edible; medicinal; common; removes heavy metals,
bioindicator; antibiotics, pesticides
phytoremediation;
antioxidant
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No. Species Categories of Use Observations

5 Wolffia arrhiza (L.) Horkel ex Wimm. edible (4/5); sporadic; vulnerable; grows with
phytoremediation; Lemna spp.; limited biomass
bioindicator

Liliaceae Family

The Liliaceae family includes perennial, geophytic plants whose habitats have been increasingly restricted over
time due to the conversion of many land areas for economic use. Many useful species have entered the Red Lists.
When analyzing them numerically, we find that more than two-thirds have known uses.

All species in this family are ornamental. We identified uses for 14 species, but the following 10 species are listed:
Erythronium dens-canis L., Gagea bohemica (Zauschn.) Schult. & Schul. fil., Fritillaria meleagroides Patrin ex
Schult. & Schult.f., Lilium bulbiferum L., Tulipa hungarica Borbas ssp. undulatifolia Roman & Beldie, Fritillaria
montana Hoppe ex W. D. J. Koch, F. meleagris L., Lilium carniolicum Bernh. ssp. jankae (A. Kern.) A. & G., L.
martagon L., Tulipa sylvestris L. (Table 6).

The melliferous value is very low, with only four species showing medium melliferous potential: Gagea lutea (L.)
Ker Gawl., G. minima (L.) Ker Gawl., G. pratensis (Pers.) Dumort., and Lilium carniolicum Bernh. ssp. jankae
(A.Kern)) A. & G.

These species have no significant value for human nutrition. Only occasionally were the following species
consumed as snacks: Erythronium dens-canis L., Gagea lutea (L.) Ker Gawl., Lilium bulbiferum L., and L.
martagon L.

For human and veterinary medicine, only Lilium martagon L. has been of interest in the past. Harvesting of this
species is prohibited, but it can be cultivated.

The following species are listed as toxic: Fritillaria meleagris L., F. montana Hoppe ex W.D.J. Koch, and Lilium
martagon L.

Erythronium dens-canis L. var. dens-canis is common, and var. niveum Baumg., a Romanian endemic, is also
common but faces a low risk of threat due to harvesting for ornamental purposes. It is not known whether its leaves
or underground organs were traditionally consumed in Romania.

The genus Fritillaria includes three very attractive species—F. meleagris L., F. meleagroides Patrin ex Schult.f.,
and F. montana Hoppe ex W.D.J. Koch—that have been severely affected by collectors; currently, they are
considered vulnerable in their natural habitats.

Fritillaria meleagris L., popularized in recent decades as a natural monument, is toxic and has poor melliferous
value. Its seeds are cultivated in ornamental gardens.

Species of the genus Gagea are ornamental and moderately melliferous, and their populations are generally not
endangered.

Lilium bulbiferum L. ssp. bulbiferum and ssp. croceum (Chaix) Arc., commonly known as Lily or Emperor’s
Crown, are rare.

Lilium carniolicum Bernh. ssp. jankae (A. Kern) A. & G. is rare, vulnerable, protected, and considered globally
and regionally threatened in Europe (Oprea, 2005).

Lilium martagon L., the Forest Lily, is sometimes common in semi-shaded habitats. Harvesting its bulbs is
prohibited, although they are eaten in other regions of the world.

Tulipa hungarica Borbéas ssp. undulatifolia Roman & Beldie, the Yellow Tulip, is rare and restricted to hilly
limestone cliffs in Mehedinti County. It has ornamental value (Pop, 1982) and is a very poor melliferous species,
with low nectar production (0/3) and low pollen output (1/3) (Dihoru, 2023). It is on the verge of extinction in
Romania and is globally and regionally threatened in Europe (Oprea, 2025).

Tulipa sylvestris L. ssp. sylvestris and ssp. australis (Link) Pamp. have a sporadic distribution in Mures, Sibiu,
Hunedoara, and Vaslui counties. They are considered rare and vulnerable. They have ornamental value (Pop, 1982)
but are very poor honey producers, providing a small amount of pollen (1/3) and very little nectar (0/3) (Dihoru,
2023).

Table 6. Species with economic value in the Liliaceae family

No. Species Categories of use Observations
1 Erythronium dens-canis L. very weak  melliferous; var. niveum Baumg. is a Romanian
decorative; edible endemic with a low risk of threat
2 Fritillaria meleagris L. poor melliferous; decorative; vulnerable; protected as a natural
toxic monument
3 Fritillaria meleagroides decorative rare; Cotu Morii — Popricani
Patrin ex Schult. & Schult.f. commune (lasi County)
4 Fritillaria montana decorative; very poor vulnerable in Romania; globally
Hoppe ex W.D.J.Koch melliferous; toxic threatened also in Europe
5 Gagea bohemica decorative rare; not used in Romania

(Zauschn.) Schult. & Schult.f.
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No. Species Categories of use Observations
6 Gagea lutea (L.) Ker Gawl. decorative; medium -
melliferous; edible (1/5)
7 Gagea minima (L.) Ker Gawl. medium melliferous -
8 Gagea pratensis (Pers.) Dumort. decorative; medium -
melliferous
9 Gagea villosa (M.Bieb.) Sweet decorative -
10  Lilium bulbiferum L. decorative; edible bulbs (3/5)  rare
11 Lilium carniolicum Bernh. medium melliferous; in Romania it is rare, vulnerable and
subsp. jankae (A.Kern.) A.& G. decorative protected; globally threatened also in
Europe
12 Lilium martagon L. decorative; edible bulbs (2/5);  harvesting is prohibited

medicinal; veterinary uses;
poor melliferous; dye plant

13 Tulipa  hungarica Borbds  subsp. decorative; rare; at risk of extinction in
undulatifolia Roman & Beldie very poor melliferous Romania; globally threatened in
Europe
14 Tulipa sylvestris L. decorative; rare; vulnerable

very poor melliferous

Melanthyaceae Family

The Melanthyaceae family comprises perennial, geophytic plants, some of which have significant economic and
medicinal value. Their habitats have been partially restricted over time due to the conversion of land for
agricultural and urban use. Several species are included in red lists due to overharvesting and habitat loss (Table 7).
Paris quadrifolia L. is widespread in forests, thickets, and glades, from plains to the spruce forest level. It has
applications in traditional veterinary medicine, which is reflected in its common Romanian name, "Dalac"
(Anthrax). The plant is toxic, particularly affecting the heart (Kovacs A., 1979; Zanoschi V. et al., 1981; Jenet-
Siems K. et al., 2012). Its fruits are poisonous and potentially fatal to children, hence the alternative name "Fox
fruit"; however, in very small doses, they have therapeutic applications for adults under medical supervision. The
plant also has ornamental value, with yellow leaves and red fruits (https://pfaf.org/user). Harvesting of isolated
specimens is prohibited to preserve wild populations (Dihoru G., Boruz V., 2014).

Veratrum album L. is a toxic weed affecting horses, cattle, and sheep and is harmful to meadows. It is widespread
from the beech forest to the lower alpine level. In humans, it causes nausea, vomiting, and increased sweating
(Voncina M. et al., 2014). Historically, it was used as a psychic protector and has applications in the treatment of
epilepsy. Externally, it is used for eczema, wounds, pruritus, herpes, scabies, and rheumatism. Internally, rhizome
tinctures are used under medical supervision for hypertension, hypertensive crises, and toxicosis in pregnant
women (Kong I.M. et al., 2003; Heinrich, 2019; Parvu C., 2013; Scarlat M.A., 2019; Zanoschi V. et al., 1981). In
traditional veterinary medicine, it was applied externally for deworming (Marian S. Fl., 1870-1906; Craciun F. et
al., 1977). Its rhizome extracts have insecticidal activity and can protect crops from pests such as the Colorado
potato beetle (Leptinotarsa decemlineata) and can kill caterpillars, mice, and rats (Aydin T. et al., 2014;
https://pfaf.org/user). The plant is notable for its large size and decorative appearance, and in controlled contexts,
it can be harvested extensively (Dihoru G., Boruz V., 2014; Preda M., 1989).

Veratrum nigrum L. is sporadically distributed at lower altitudes. It is toxic (Zanoschi V. etal., 1981; Pop I., 1982),
decorative (Preda, 1989), and considered vulnerable.

Table 7. Species with Economic Value in the Melanthyaceae Family

No. Species Categories of use Observations

1 Paris quadrifolia L. toxic; medicinal; veterinary uses; dye plant; harvesting of isolated specimens is
ornamental prohibited

2 Veratrum album L. toxic; medicinal; veterinary uses; insecticide; —
ornamental; cultural uses

3 Veratrum nigrum L. toxic; ornamental vulnerable

Najadaceae Family

Najas marina L. is a common aquatic plant found in plains and hilly areas, and it is also adapted to brackish waters.
Its young leaves are slightly edible (1/5) (https://pfaf.org/user, Keskin M. et al., 2024), and it can be used for the
restoration of humid environments with hydrophytes (Rodrigo M. A., 2021). Its roots accumulate arsenic (As),
nickel (Ni), lead (Pb), and chromium (Cr) (Mazej Z., Germ M., 2008).

Najas minor All. has young leaves that are slightly edible (1/5), but it has not been utilized in Romania (Table 8).
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Table 8. Species of the Najadaceae Family in Romania

No. Species Categories of use Observations
1 Najas marina L. slightly  edible (1/5); ecological restoration;
phytoremediation
2 Najas minor All. slightly edible (1/5) not used in Romania

Orchidaceae Family

Over time, the underground parts of orchids from temperate zones have been harvested for their tonic, aphrodisiac,
and restorative properties, particularly for children suffering from colds, coughs, exhaustion, convalescence, or
mild mental disorders. These plants are generally safe when used appropriately, with adverse effects rarely
reported. Remedies targeting the reproductive system were especially sought after, which contributed significantly
to the depletion of wild populations.

In Romania in past centuries, orchids were used only by folk connoisseurs of medicinal plants and by pharmacists
who prepared salep. Currently, they are protected in many countries in Europe, there are numerous studies on the
biology and cultivation of orchids of economic and protective interest. The most harmful of the disturbing factors
that led to the thinning of orchids in meadows and forests were: commercial harvesting, the reduction of natural
meadow areas by approximately 50% through overgrazing, habitat destruction, tourism, habitat disturbance or
destruction, collected as ornamental species, etc. There are many species in this category on the territory of
Romania. We cannot assess whether the cultivation of orchids as decorative and medicinal plants can locally save
some wild populations from destruction.

Orchids are highly valued for their ornamental flowers, but they are rarely consumed. When analyzed as a species
list rather than by frequency in nature, most Romanian orchids are included in red lists (Table 9). Harvesting from
the wild is strictly prohibited for all rare and vulnerable species. However, suitable cultivation techniques exist;
for example, the tubers of Dactylorhiza fuchsii (Druce) Sod and D. incarnata L. can be propagated through in vitro
micropropagation techniques (Kryukov et al., 2024; Caleva, 2024).

Extensive information on the distribution of orchids in Romania can be found in Pantu (1915), Flora R.S. Roméania
(1972), Irimescu et al. (2019), Oprea (2019), and De Angelli & Anghelescu (2020). Reliable location data are
available in numerous floristic and vegetation monographs covering the country. The list presented here
synthesizes information from phytosociological studies, while detailed data on uses, biology, and modern
cultivation methods can be found in international scientific databases for each species mentioned in Table 9.
Anacamptys pyramidalis (L.) Rich. are a sporadic distribution and is considered vulnerable. In Europe, its habitats
are in decline due to grazing (Bazzicalupo M. et al., 2023).

Cypripedium calceolus L., commonly known as Lady's Slipper, is rare and grows on calcareous soils. It is protected
as a natural monument, and harvesting is strictly prohibited. The species is globally threatened in Europe (Oprea
Ad., 2005) and is often damaged by tourists (Bazzicalupo M. et al., 2023).

Dactylorhiza cordygera (Fr.) So6 ssp. cordygera is common in wet meadows from the beech to the subalpine
level. Its subspecies siculorum (Sod) Sod, is a Carpathian endemic, sporadically found in peatlands, and is in
decline in Europe due to overgrazing and tourism (Bazzicalupo M. et al., 2023).

Dactylorhiza maculata (L.) Soé ssp. maculata is common, while subsp. transsilvanica (Schur) So6 is sporadic.
Subsp. schurii (Klinge) So6 is a Carpathian endemic with sporadic distribution, included in the red list. In
Romania, it is used empirically as a medicinal plant, but rarely (Dihoru G., Boruz V., 2014).

Dactylorhiza majalis (Rchb.) P. H. Hunt & Summerh. is rarely distributed and, according to some sources, is
sporadic in wet meadows and swamps at the beech and spruce levels. It is protected in Europe (Bazzicalupo M. et
al., 2023) and considered threatened in Romania.

Dactylorhiza saccifera (Brong.) So6 is globally threatened and protected in Italy (Bazzicalupo M. et al., 2023). In
Romania, it occurs sporadically, and its ecology has not been fully evaluated.

Dactylorhiza sambucina (L.) So6 is under threat.

Epipactis heleborine (L.) Crantz is common in hilly and mountainous areas but also considered under threat.
Goodyera repens (L.) R. Br. has a sporadic distribution in coniferous and mixed forests and is under threat.
Gymnadenia conopsea (L.) R. Br., ssp. conopsea is common but under threat; harvesting is prohibited (Dihoru G.,
Boruz V., 2014).

Herminium monorchis (L.) R. Br. is sporadic and under threat.

Himantoglossum jankae Solyay occurs sporadically in steppe and forest-steppe habitats, vulnerable in Romania
and globally threatened in Europe (Oprea A., 2005).

Listera ovata (L.) R. Br. is frequently distributed in forests and thickets at the beech level, but it is under threat. It
is harvested alternately every 2-3 years (Dihoru G., Boruz V., 2014).

Ophrys apifera Huds. ssp. apifera is rare and under threat.

Ophrys fuciflora (F. W. Schmidt) Moench ssp. fuciflora is also rare.

Ophrys scolopax Cav. ssp. cornuta (Steven) E.G. Camus is rare and under threat in Romania and globally
threatened in Europe (Oprea A., 2005).
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Ophrys sphegodes Miller is rare and under threat. In Europe it is destroyed by collectors (Bazzicalupo M. et
al., 2023).

Orchis coriophora L. is common but under threat.

Orechis laxiflora Lam. ssp. elegans (Heuff.) So6 has decorative value, is medium melliferous (Kovacs A., 1979;
Pop 1., 1982), edible 2/5, medicinal 2/5, and non-toxic (pfaf.org/user; Keskin M., et al., 2024). It is well protected
in humid marshy meadows from the plain to the beech level.

Orchis mascula (L.) L. ssp. signifera (Vest.) So6 is frequently distributed in the beech and spruce forests. It is
threatened in Europe, including Romania, and protected in France and Belgium (Séarbu I. et al., 2013; Bazzicalupo
M. et al., 2023).

Orchis militaris L. is a red list species, common but strictly protected; harvesting is prohibited (Dihoru G., Boruz
V., 2014). It is critically endangered in many European countries (Bazzicalupo M. et al., 2023).

Orchis morio L. was once abundant; however, habitat destruction has significantly reduced its populations. It
remains the most widespread species among orchids in Romania but is under threat, and harvesting is strictly
prohibited.

Orchis pallens L. is rare in Romania, protected, and threatened in Europe.

Orchis papilionacea L. is a red list species, rare, with harvesting strictly prohibited (Dihoru G., Boruz V., 2014).

Orchis purpurea Huds. is a red list species, sporadically distributed in Romania, under threat, and strictly protected
(Dihoru G., Boruz V., 2014).

Orchis simia Lam. is rare and under threat in Romania (Oltean M. et al., 1994; Sarbu I. et al., 2013) and protected
in Europe (Bazzicalupo M. et al., 2023).

Orchis ustulata L. is common, edible 2/5, and medicinal 2/5.

Species of the genera Orchis and Dactylorhiza are used in the Balkans to treat respiratory diseases (Prazina N. et
al., 2011).

Platanthera bifolia (L.) L. C. Rich. is common but under threat; harvesting is prohibited (Dihoru G., Boruz V.,
2014). It is also threatened in Central Europe (Bazzicalupo M. et al., 2023). Platanthera chlorantha (Custer) Rchb.
is sporadic in forests, under threat, with strict harvesting prohibition (Dihoru Gh., Boruz V., 2014), and is
threatened in Europe (Bazzicalupo M. et al., 2023).

Spiranthes spiralis (L.) Cheval is sporadic in Romania, threatened in Europe (Bazzicalupo M. et al., 2023).

This synthesis highlights the delicate conservation and economic status of Orchidaceae species, indicating the need
for further detailed studies.

Table 9. Species of Economic Importance from the Orchidaceae Family
No. Species Categories of Use Observations

cosmetic;

1 Anacamptis pyramidalis (L.) Rich.

medicinal;
decorative; toxic

vulnerable in Romania; declining in
Europe

2 Cephalanthera longifolia (Huds.) Fritsch medicinal; decorative sporadic; low risk of threat

3 Coeloglossum viride (L.) Hartm. medicinal frequent; under threat

4 Corallorhiza trifida Chatel. veterinary medicine sporadic; under threat

5 Cypripedium calceolus L. medicinal; decorative rare; protected as a natural
monument;  harvesting  strictly
prohibited

6 Dactylorhiza cordigera (Fr.) So6 medicinal declining in Europe; ssp. siculorum
(So06) Sod is a Carpathian endemic

7 Dactylorhiza fuchsii (Druce) Sod medicinal -

8 Dactylorhiza incarnata (L.) So6 medicinal -

9 Dactylorhiza maculata (L.) So6 edible; medicinal; medium under threat; included on the Red

melliferous; veterinary  List
medicine; decorative
10  Dactylorhiza majalis (Rchb.) P.F. Hunt & medicinal threatened in Romania; protected in
Summerh. Europe

11  Dactylorhiza saccifera (Brongn.) So6 medicinal globally threatened; protected in
Italy

12 Dactylorhiza sambucina (L.) So6 medicinal; decorative under threat

13  Epipactis atrorubens (Hoffm.) Besser medicinal sporadic; under threat

14 Epipactis helleborine (L.) Crantz medicinal under threat in Romania; cultivated
in several European countries

15  Epipactis microphylla (Ehrh.) Sw. medicinal sporadic; under threat

16  Epipactis palustris (L.) Crantz medicinal sporadic; under threat

17  Epipogium aphyllum Sw. medicinal sporadic; under threat

18  Goodyera repens (L.) R. Br. medicinal; veterinary medicine  under threat

19  Gymnadenia conopsea (L.) R. Br. subsp. edible  (2/5); medicinal; common; under threat; harvesting

conopsea decorative prohibited; threatened in Europe
20  Gymnadenia odoratissima (L.) Rich. medicinal insufficiently studied
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21 Herminium monorchis (L.) R. Br. medicinal sporadic; under threat
22 Himantoglossum jankae Somlyay, Kreutz & decorative; medicinal vulnerable in Romania; globally
Ovari threatened (incl. Europe)
23 Limodorum abortivum (L.) Sw. medicinal insufficiently studied
24 Listera ovata (L.) R. Br. medicinal; veterinary under threat; harvested alternately
medicine; decorative every 2-3 years
25  Neottia nidus-avis (L.) Rich. medicinal harvested in small quantities or at
intervals of 2-3 years
26  Nigritella nigra (L.) Rchb. f. decorative; medium  vulnerable; protected
melliferous
27  Nigritella rubra (Wettst.) K.Richt. decorative; medium  vulnerable; protected
melliferous
28  Ophrys apifera Huds. subsp. apifera edible (2/5); rare; under threat in Romania
medicinal (2/5)
29  Ophrys fuciflora (F.W. Schmidt) Moench medicinal rare
30  Ophrys insectifera L. edible (2/5); medicinal (2/5); rare; under threat
decorative
31  Ophrys scolopax Cav. subsp. cornuta edible (2/5); medicinal (2/5); rare; under threat in Romania;
(Steven) E.G. Camus decorative globally threatened
32 Ophrys sphegodes Mill. edible (2/5); medicinal (2/5); rare; under threat in Romania;
decorative declining in Europe
33 Orchis coriophora L. edible (2/5); medicinal (2/5); -
veterinary medicine;
decorative
34 Orchis laxiflora Lam. subsp. elegans edible (2/5); medicinal (2/5); well protected in marshy meadows;
(Heuff.) So6 decorative; medium  no known risks
melliferous
35  Orchis mascula (L.) L. subsp. signifera edible (2/5); medicinal (2/5); common; under threat
(Vest) Sob poor melliferous
36  Orchis militaris L. edible (2/5); medicinal (2/5); harvesting strictly  prohibited;
veterinary medicine; tubers can be micropropagated
decorative; medium
melliferous
37  Orchis morio L. edible (2/5); medicinal (2/5); under threat; harvesting strictly
veterinary medicine;  prohibited
decorative; medium
melliferous
38 Orchis pallens L. medicinal rare in  Romania; protected,
threatened in Europe
39  Orchis papilionacea L. medicinal; decorative rare; harvesting strictly prohibited
40  Orchis purpurea Huds. medicinal; decorative sporadic; under threat; harvesting
strictly prohibited
41 Orchis simia Lam. medicinal; decorative rare; under threat in Romania;
protected in Europe
42 Orchis tridentata Scop. medium melliferous; poorly under threat
edible
43 Orchis ustulata L. edible (2/5); medicinal (2/5); -
decorative;
medium melliferous
44  Platanthera bifolia (L.) L.C. Rich. edible (2/5); medicinal (2/5); under threat
veterinary medicing;
decorative
45  Pseudorchis albida (L.) A. Love & D. Léve  medicinal sporadic;  not  sociologically
evaluated
46  Spiranthes spiralis (L.) Chevall. medicinal; decorative under threat in Europe;
insufficiently studied
47  Traunsteinera globosa (L.) Rchb. edible; decorative; melliferous  under threat

Potamogetonaceae Family
Potamogeton species are submerged freshwater plants, some of which tolerate brackish water. Historically, their
young leaves have occasionally been consumed by various peoples. Currently, these species serve as indicators of
eutrophication in aquatic ecosystems. They are also capable of retaining heavy metals, thereby reducing their
concentrations in water. Most species in wetlands, aquatic, and marshy areas can tolerate excess Pb (Deng H. et
al., 2004). While specific data are lacking for P. gramineus L. and P. pusillus L., it is reasonable to assume that
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these species can also accumulate heavy metals (Table 10). Potamogeton species are a source of food for aquatic
animals (Matache M. et al., 2013), and together with Chara species, they serve as indicators of lake quality.

In the artificial colonization of eutrophicated lakes, the following species have been used: Potamogeton alpinus
Balb., P. berchtoldii Fieber, P. crispus L., and P. pusillus L. (Hilt S. et al., 2006; Rodrigo M.A., 2021).
Groenlandia densa (L.) Fourr. is sporadically distributed in plains and hilly areas and is considered vulnerable in
Romania. It accumulates heavy metals in the following order: Mn, Zn, Cu, Cr, Cd, and Hg (Podlasinska J. et al.,
2021). If harvested from clean waters, it is edible (Keskin M. et al., 2024).

Potamogeton alpinus Balb. is a very rare, glacial relict species. It is considered vulnerable in Romania and is
widespread in stagnant or gently flowing waters from the beech to the spruce forest level (Oprea A., 2005). It
functions as a bioindicator and performs moderate phytoremediation, accumulating Cu, Fe, Ni, Zn, and Mn
(Chukina N.V. et al., 2013; Friioff A. et al., 2005; Borisova G. et al., 2016).

Potamogeton berchtoldii Fieber (formerly P. pusillus auct., non L.) has edible leaves (Keskin M. et al., 2024) and
is sporadically distributed in plains and hilly areas. It performs weak to moderate decontamination for As, Hg, Ni,
Zn, and Cu (Monferran et al., 2009; Sood A., et al., 2012; Borisova G., et al., 2016; Munteanu V., Munteanu G.,
2007; Harguinteguy C.A. et al., 2015).

Potamogeton crispus L., known as Frog's grass, is common in stagnant or gently flowing waters from the steppe
to the beech forest level. Young leaves and roots harvested from clean waters are edible (2/5) (https://pfaf.org/user;
Keskin M. et al., 2024). It is tolerant to heavy metals and demonstrates good phytoremediation capacity,
concentrating Cd, Cu, Zn, Cr, Pb, and As (Deng H. et al., 2015; Seenivasagan R. et al., 2022; Nourouzina H.,
Hmidian A.H., 2014). Additionally, it contributes to the biodegradation of polycyclic aromatic hydrocarbons
(Meng F., Chi J., 2016), weak desalination (Yang Y.N. et al., 2015), and plastic degradation through rhizospheric
microbiota (Chi J., Yang Q., 2012).

Potamogeton gramineus L. is sporadic from the steppe zone to the beech forest level. Traditionally, it was used
by Turks for nutritional purposes (Keskin M. et al., 2024). It coexists with P. perfoliatus and likely accumulates
heavy metals.

Potamogeton lucens L. is sporadic and occurs from the steppe to the beech level. Very young leaves from clean
waters can be consumed occasionally (Keskin M. et al., 2024). It is also suitable for wetland restoration with
hydrophytes (Rodrigo M.A., 2021) and can accumulate heavy metals such as As, Ni, Pb, Cr, Cu, Zn, and Fe
(Pajevic S. et al., 2008; Harguinteguy C.A. et al., 2015; Krems P. et al., 2013; Matache M. et al., 2013; Mazej Z.,
Germ M., 2008).

Potamogeton natans L., known as Frog weed, is sporadic from the steppe to the spruce forest level. Its roots and
stems are edible (3/5) and have febrifuge properties (https://pfaf.org/user). It is effective in heavy metal removal,
frequently used in Poland, and accumulates Cd, Pb, Zn, Cu, and Mn (Fritioff A. et al., 2005; 2012; Trojanowski J.
et al., 2013; Rahman M.A., Hasegawa H., 2011). It has also been reported to assist in uranium decontamination
(Mora-Ravelo S.G. et al., 2016; Prats J. et al., 2014).

Potamogeton nodosus Poir. is nutritious and medicinal (Keskin M. et al., 2024; Alan Z. et al., 1999). It accumulates
heavy metals (As, Ni, Pb, Cr) primarily in roots and is used for reducing Cd, Pb, and Mn from wastewater (Matache
M. et al., 2013; Mazej Z., Germ M., 2008; Shehata H.S., 2018).

Potamogeton pectinatus L. (Frog's grass) is widely distributed in eutrophic waters, from plains to mountainous
areas. Leaves harvested from plants in clean waters are moderately edible (3/5) (https://pfaf.org/user). This species
is a reliable bioindicator for monitoring waters polluted with Hg, Mn, Cd, Ni, Zn, and Cu (Munteanu V., Munteanu
G., 2007; Pajevic S. et al., 2008; Harguinteguy C.A. et al., 2015; Costa M.R. et al., 2018). According to Matache
et al. (2013), it hyperaccumulates Cd, Cu, Zn, and Pb in the waters of the Danube. It exhibits rapid growth and
significant biomass production, making it effective in the assessment of aquatic ecosystem quality. The species
can also accumulate Cr, Fe, Mn, Zn, Cd, and Pb and is capable of reducing concentrations of Fe, Cu, Zn, and Pb
in wastewater by 70-85% (Upadhyay A.K. et al., 2014; Rai U.N. et al., 2002; Ibrahim et al. 2016; Qayoon I., Jaies
L., 2022). Additionally, it demonstrates bioremediation potential for waters contaminated with other heavy metals
such as Ni and As, as well as for certain radioactive elements like uranium (Krems P. et al., 2013; Rahman M.A.,
Hasegawa H., 2011; Prats J. et al., 2014; Mora-Ravelo S.G. et al., 2016).

Potamogeton perfoliatus L. is both nutritious and medicinal (Keskin M. et al., 2024; Mahmoud M.F. et al., 2021)
and is commonly used for the restoration of wetlands with hydrophytes (Rodrigo M.A., 2021). This species serves
as a moderate bioindicator for Fe and Cd pollution and demonstrates moderate phytoremediation capacity,
accumulating Ca, Cu, Zn, and Pb (Pajevi¢ S. et al., 2008; Borisova G. et al., 2016; Matache M. et al., 2013).

Table 10. Species from Potamogetonaceae Family with importance in ecological economy

No. Species Categories of Use Observations

1 Groenlandia densa (L.) Fourr. phytoremediation vulnerable in Romania

2 Potamogeton alpinus Balb. moderate phytoremediation; bioindicator  vulnerable; very rare; glacial
relict

3 Potamogeton berchtoldii Fieber weak—moderate phytoremediation —

4 Potamogeton crispus L. edible; good phytoremediation -
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No. Species Categories of Use Observations

5 Potamogeton gramineus L. weakly edible -

6 Potamogeton lucens L. ecological restoration; phytoremediation —

7 Potamogeton natans L. popular beliefs; edible; -
very good phytoremediation

8 Potamogeton nodosus Poir. medicinal; edible; weak —
phytoremediation

9 Potamogeton pectinatus L. edible; good bioindicator; good —
phytoremediation

10  Potamogeton perfoliatus L. weakly edible; medicinal; moderate -
phytoremediation

11  Potamogeton pusillus L. ecological restoration -

Rupiaceae Family

Ruppia maritima L. is sporadically found in saline and shallow waters. It can be used for wetland restoration with
hydrophytes and for the remediation of coastal wastewater (Ahmadi M. et al., 2017; Rodrigo M.A., 2021)
(Table 14).

Scheuchzeriaceae Family

This family has only one representative, Scheuchzeria palustris L., a rare species, from peaty, acidic, marshy and
sunny soils, in hilly and mountainous areas; it is toxic (Zanoschi V. et al., 1981) (Table 14).

Sparganiaceae Family

Sparganium erectum L. is a marsh plant suitable for phytoremediation. It improves wastewater quality and
produces abundant biomass, forming dense vegetation that can exceed 1 m above the water surface. On muddy
bottoms, it retains suspended solids and various heavy metals, including Na, Fe, Zn, Cu, Pb, Mn, Ni, Cd, and Cr
(Lojko R. et al., 2015; Parzych A.E., 2015). Additionally, it attracts fauna and is of interest for microbiological
studies (Table 11).

Table 11. Species from Sparganiaceae Family

No. Species Categories of use Observations

1 Sparganium erectum L. phytoremediation; ecological restoration; -
biomass production

Tofieldaceae Family

Tofieldia calyculata (L.) Wahlenb. is a rare species found in swampy meadows from the beech to the subalpine
level. It is under threat and considered a glacial relict in the Flora of Romania. The species is suitable for ecological
restoration (Giupponi L., Leoni V., 2020) and also has decorative value (Preda M., 1989) (Table 12).

Table 12 - Species from Sparganiaceae Family

No. Species Categories of use Observations
1 Tofieldia calyculata (L.) Wahlenb. ecological restoration; rare; under threat; considered a glacial
decorative relict in Romania

Typhaceae Family

Typha species are widely recognized for their ecological, medicinal, and industrial value. According to Plants For
A Future, Typha latifolia is highly appreciated as an edible plant (5/5), medicinal (3/5), and for other uses (4/5).
In Romania, its leaves have traditionally been used for sealing wooden barrels and weaving.

The pollen of T. latifolia has multiple health benefits, including effects on kidney stones, hemorrhage, menstrual
disorders, and lymphatic cancers. It is used in traditional Chinese medicine to improve microcirculation and wound
healing due to its flavonoid content. Alcoholic and aqueous extracts of pollen efficiently eliminate free radicals
(Chen P. et al., 2017). Stamens from all Typha species can be applied to stop external bleeding. In veterinary
medicine, the plant is used to treat diarrhea. The flower extract is useful in cosmetics for cleansing irritated or
sensitive skin and treating eczema and dermatitis (lonescu-Cilinesti L., 2009).

Typha biomass is abundant, though high moisture content limits its direct use. It can be used as an energy crop
(Dubbe D.R. et al., 1988), occasionally as a fuel source, or for the production of cellulose and paper, though the
fiber quality is poor (Pop I., 1982; Moghan M.K., 2021). It is effective in ecological restoration of wet
environments with hydrophytes (Rodrigo M.A., 2021) and can reduce soil salinity (Yang Y.N. et al., 2015;
Guesdon G. et al., 2016).

Young plants provide low-quality fodder, yet over time areas dominated by cattails become mineral-rich and
suitable for high-quality dry grasses, serving as a source of organic fertilizer (Poveda J., 2022). Typha minima
Funck in Hoppe and T. schuttleworthii Koch & Sonder can be introduced into cultivation; both species are sporadic
in Romania.
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Typha latifolia efficiently retains solid organic substances, tolerates high levels of toxic metals, and survives
flooding. It acts as a bioindicator for waters contaminated with Ni, Cu, Pb, Cd, Mn, and Zn, and is effective in
phytoremediation of metals including Mn, Cr, As, Cd, Pb, Ni, Zn, Cu, and Hg. It is particularly suitable for
decontaminating ash ponds from thermal power plants, where its roots accumulate Zn, Mn, Cu, Pb, Cd, Cr, and
Ni (Daniel G.M.H. et al., 2016; Pandev V.C. et al., 2014; Rahman M.A., Hasegawa H., 2011; Gajic G. et al., 2019;
Gupta D.K. et al., 2020; Upadhyay K. et al., 2019). It can also remove pesticides (Syranidon E. et al., 2016) and
restore vegetation in wet mining areas contaminated with heavy metals, reducing soil Hg by 55-71% (Daniel
G.M.H. etal., 2016).

Typha angustifolia is effective in industrial wastewater treatment, accumulating Cd, Cr, Pb, Ni, Zn, and Cu
(Rahman M.A., Hasegawa H., 2011; Bareen F., Khilji S., 2008; Sood A. et al., 2012) and performing well in
phytoremediation of Fe and Mn (Ibrahim R. et al., 2020). It efficiently removes Pb, produces high biomass, and
surpasses Potamogeton pectinatus in heavy metal accumulation (Demirezeu D., Aksoy A., 2004).

Cattails are also decorative, with leaves used for mats and seedless inflorescences for floral arrangements (Preda
M., 1989; Oakes A.J., 1990; Khanbabyeva O.E., et al., 2021). For dried bouquets, inflorescences are harvested
before seed ripening to prevent seed loss. Typha laxmanii shares similar uses.

In conclusion, Typha species are easily recognizable and of significant ecological, culinary, and therapeutic
interest. However, careful distinction must be made between uses, and water and soil quality must be assessed
prior to utilization (Table 13).

Table 13. Species with economic and ecological value from the Typhaceae Family

No. Species Categories of Use Observations
1 Typha angustifolia L. medicinal; veterinary medicine; chemical -

industry;  decorative; household  uses;

ecological reconstruction; good

phytoremediation
2 Typha latifolia L. medicinal (3/5); edible (5/5); household uses —

(4/5); good phytoremediation; veterinary
medicine; cosmetics; decorative

3 Typha laxmannii Lepech. medicinal; edible (4/5); decorative -
4 Typha minima Funck in Hoppe decorative; medicinal; edible (3/5 pollen); threatened; harvesting
ecological reconstruction prohibited in  Romania;
globally threatened
5 Typha shuttleworthii Koch &  decorative vulnerable; harvesting
Sonder prohibited in  Romania;

globally threatened

Zannichelliaceae Family
Zannichellia palustris L. is sporadic in plains and hilly areas. It is used for ecological restoration of freshwater and
saltwater basins with hydrophytic plants (Rodrigo M.A., 2021) (Table 14).

Table 14. Species of the Rupiaceae, Scheuchzeriaceae, and Zannichelliaceae families in Romania

No. Species Categories of Use Observations
1 Ruppia maritima L. ecological restoration

2 Scheuchzeria palustris L. toxic; ecological restoration rare

3 Zannichellia palustris L. ecological restoration

Zosteraceae Family

Zostera marina L., sea grass, is rare and occurs only in coastal lakes of Constanta County. Its leaves, roots, and
seeds are edible (2/5) and possess therapeutic properties (https://pfaf.org/user; Keskin M. et al., 2024). It is used
as fodder in fish farming and as filling for pillows and mattresses (Parvu C., 2003; Romanian Flora XI). The
species accumulates large amounts of Fe from salt waters (Terebova E.N. et al., 2022) and is globally threatened
(Oprea A., 2005). Zostera noltii Hornem. shares similar uses.

Table 15. Species of the Zosteraceae Family in Romania

No. Species Categories of Use Observations
1 Zostera marina L. edible (2/5); medicinal; feed in fish farming; rare, from coastal lakes in
household uses; rare phytoremediation Constanta ~ County;  globally
threatened
2 Zostera noltii Hornem. edible (2/5); medicinal; feed in fish farming; rare, from coastal lakes in
household uses; rare phytoremediation Constanta ~ County;  globally
threatened
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CONCLUSION

In the Asparagaceae family, there are 25 species with economic uses, grouped as follows: 17 ornamental species
(68%), 1 species used in the perfume industry, 4 species with cosmetic applications, 1 edible species that is rare in
Romania, 7 species with low nutritional value, 3 dye plants, 2 species with limited fodder value, 12 species with
medicinal properties, 1 species used in veterinary medicine, 4 species with medium melliferous value, 2 weakly
melliferous species, 1 species used as a spice, and 1 bioindicator species. Among these, 7 species are toxic, most
of which have been studied for medicinal purposes.

In the Asphodelaceae family, there is a single rare species, Asphodeline lutea (L.) Rchb., which is cultivated in
some countries for ornamental, medicinal, and culinary purposes.

The Juncaceae family includes 14 useful species, with 20 citations for economic uses and 10 for ecological
applications. Regarding economic uses, there are 8 ornamental species, 5 with domestic uses, 4 used for forage, 1
medicinal species, 1 biomass source, and 1 dye plant. For ecological applications, 5 species are used for
phytoremediation, 1 for ecological restoration, 1 as a bioindicator, and 3 for soil coverage and protection.
Additionally, 1 species is noted specifically for conservation purposes.

The Juncaginaceae family includes 2 toxic species with 3 citations for ecological uses. Both species contribute
to soil coverage, and 1 is also suitable for phytoremediation.

The Lemnaceae family comprises 5 species, with 10 uses related to ecological economy and 6 uses relevant to
rural economy. Among these, 1 species is considered vulnerable.

The Liliaceae family includes 14 ornamental species, of which 10 are threatened in their natural habitats.

The Melanthyaceae family comprises 3 highly toxic species (Veratrum and Paris), which were historically used
for external deworming in animals.

Najadaceae family has 2 very poorly edible species, one of which is of ecological importance for restoration and
phytoremediation.

The Orchidaceae family comprises 47 species with documented uses, of which 41 are medicinal, 7 are used in
veterinary medicine, 20 are ornamental, 15 are edible, 9 are melliferous, and 1 is used in cosmetics. Only 5 species
have no protection status, while 28 species are threatened, 4 are vulnerable, 8 are rare, and 1 is endemic. Over
time, orchid populations have declined in Europe and Asia; it is hoped that the information accumulated in
numerous publications and accessible to the general public will contribute to their conservation.

The Potamogetonaceae family includes 11 species with 20 recorded uses: 9 for phytoremediation, 2 as
bioindicators, 2 for ecological restoration, and 5 edible.

The Ruppiaceae family has 1 species suitable for ecological restoration.

The Scheuchzeriaceae family comprises only 1 toxic species.

The Sparganiaceae family includes 1 species effective for phytoremediation.

The Tofieldiaceae family includes a single species, Tofieldia calyculata (L.) Wahlenb., which has ornamental
value.

The Typhaceae family comprises 5 species with 20 recorded uses, of which 4 are related to ecological economy.
Among these species, 4 are medicinal, 3 are edible, 2 are used in veterinary medicine, 1 is utilized in the chemical
industry, 4 are ornamental, and 1 has cosmetic applications. On the Red Lists, 1 species is classified as vulnerable
and 1 as under-threatened.

The Zannichelliaceae family includes 1 species used for ecological restoration.

The Zosteraceae family comprises 2 rare species that are edible, medicinal, used for domestic purposes, and
suitable for phytoremediation, totaling 6 economic uses and 2 ecological uses.

For phytoremediation and ecological restoration in wetlands, species such as Juncus, Lemna, Potamogeton, Typha,
and others can be used. The most widespread species include: Juncus effusus L., J. inflexus L., J. littoralis C.A.
Mey., J. maritimus Lam., Najas marina L., Lemna minor L., L. trisulca L., L. gibba L., Spirodela polyrhiza (L.)
Schleid., Sparganium erectum L., Potamogeton crispus L., P. lucens L., P. natans L., P. pectinatus L., P. perfoliatus
L., P. pusillus L., Typha angustifolia L., and T. latifolia L. These species can also be used as bioindicators in
monitoring studies to determine pollution levels.

REFERENCES

1. Ahmadi M., Saki H., Takdastan A., Dinarvand M., Jorfi S., Ramavandi B. Advanced treatment of saline municipal
wastewater by Ruppia maritima: A data set. Data in Brief, 2017, 13: 545-549.

2. Alam Z., Mostaqul Hug M., Jabbar A., Hasanu C.M. Potamogeton nodosus: an aquatic source for bioactive compounds.
Fitoterapia, 1999, 70: 523-525.

3. Al-Snafi A.E. Pharmacological potential of Orchis mascula: A review, Journal of Pharmacy, 2020, 10 (3) I: 1-6.

4. Altundag E., Ozturk M. Ethnomedicinal studies on the plant resources of east Anatolia, Turkey. Procedia Social and
Behavioral Sciences, 2011, 19: 756-777.

32



Guriu M. 2025, 34 (2), 17-36

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24,

25.

26.
27.

28.
29.
30.
31.
32.

33.

34.
35.
36.
37.

38.

Antoniadis V., Shaheen S.M., Stark H.-J., Wennrich R., Levizou E., Merbach 1., Rinklebe J. Phytoremediation potential
of twelve wild plant species for toxic elements in a contaminated soil. Environment International, 2021, 146,
10.1016/j.envint.2020.106233

Antosiewicz D.M., Escudé-Duran C., Wierzbowska E., Sklodowska A. Indigenous plant species with the potential for
the phytoremediation of arsenic and metals contaminated soil. Water Air Soil Pollution, 2008, 193: 197-210.

Atrooz O.A., Wietrzyk J., Filip-Psurska B., Al-Rawashdeh I., Soub M., Abukhalil M.H. Antiproliferative, antioxidant,
and antibacterial activities of crude plant extracts of Asphodeline lutea L. and Peganum harmala L. World Journal of
Pharmaceutical Research, 2018, 11 (7): 148-167.

Bahmani M., Zargaran A. Ethno-botanical medicines used for urinary stones in Urmia, Northwest Iran. European Journal
of Integrative Medicine, 2015, 7 (6): 657-662.

Balica G., Vostinaru O., Tamas M., Crisan G., Mogosan C. Anti-inflammatory effect of the crude steroidal saponin from
the rhizomes of Ruscus aculeatus L. (Ruscaceae) in two rat models of acute inflammation. Journal of Food, Agriculture
& Environment, 2013, 11 (3, 4): 106-108.

Bazzicalupo M., Calevo J., Smeriglio A., Cornara L. Traditional, therapeutic uses and phytochemistry of terrestrial
European orchids and implications for conservation. Plants, 2023, 12: 257.

Bergqvist C., Greger M. In situ remediation of arsenic-contaminated sites: Phytostabilization of arsenic 1. 2014.

Bierza K. Metal accumulation and functional traits of Maianthemum bifolium (L.) F. W. Schmidt in acid beech forests
differing with pollution level. Water Air Soil Pollution, 2022, 233: 60.

Blanco E., Macis M.J., Morales R. Medicinal and veterinary plants of El Caurel (Galicia, northwest Spain). Journal of
Ethnopharmacology, 1999, 65: 113-124.

Bokov D.O. Muscari armeniacum H. J. Veitch (grape hyacinth): Phytochemistry and biological activities review. Asian
Journal of Pharmaceutical and Clinical Research, 2019, 12 (1): 68-72.

Bokov D.O., Luferov A.N., Krasnyuk I.I., Bessonov V.V. Ethno-pharmacological review on the wild edible medicinal
plant Lilium martagon L. Tropical Journal of Pharmaceutical Research, 2019, 18 (7): 1559-1564.

Borisova G., Chukina N., Maleva M., Kumar A., Prasad M.N.V. Thiols as biomarkers of heavy metal tolerance in the
aquatic macrophytes of Middle Urals, Russia, International Journal of Phytoremediation, 2016, 18 (10): 1037-1045.
Boycheva P., Marinova V. Ethnobotanical study of medicinal plants for culinary purposes in the North Black Sea coast,
Varna Region (Bulgaria), Annuaire de I’Université de Sofia “St. Kliment Ohridski”, 2018, 103 (4): 172-182.
Buckingham J., Munasinghe V.R.N. Dictionary of Flavonoids, CRC Press, 2015.

Burzo I., Compozitia plantelor medicinale si alimentare din flora spontand si cultivata, Ed. Elisavaros, Bucuresti, 2015.
Cecal A., Popa K., Potoroaca V., Melniciuc-Puica N. Decontamination of radioactive liquid wastes by hydrophytic
vegetal organisms, Journal of Radioanalytical and Nuclear Chemistry, 2002, 251 (2): 257-261.

Criciun F., Bojor O., Alexan M. Farmacia naturii, I-11. Edit. Ceres, Bucuresti, 1976-1977.

Davidson G., Gobin S.M.— Evaluation of ornamental grasses for the Northern Great Plains. Journal of Environmental
Horticulturae, 1998, 16 (4): 218-229.

De Angelli D., Anghelescu D. Orchids of Romania, Snagov, 2020.

di Tizio A., Luczaj J. L., Quave C.L., RedZi¢ S., Pieroni A. Traditional food and herbal uses of wild plants in the ancient
South-Slavic diaspora of Mundimitar/Montemitro (Southern Italy). Journal of Ethnobiology and Ethnomedicine, 2012,
8: 21.

Dihoru Gh., Boruz V. The list of main spontaneous medicinal plants from Romania. Annals of the University of Craiova,
Agriculture series — Montanology — Cadastre, 2014, XLIV, 328-344

Dihoru Gh., Negrean G. Cartea rogie a plantelor vasculare din Romdnia. Ed. Academiei Romane, Bucuresti, 2009.
Djurdjevic L., Mitrovic M., Pavlovic P., Gajic G., Kostic O. Phenolic acids as bioindicators of fly ash deposit
revegetation. Archives of Environmental Contamination and Toxicology, 2009, 50: 488-495.

Dushenkov S. Trends in phytoremediation of radionuclides. Plant and Soil, 2003, 249: 167-175.

Fernandez S., Poschenrieder C., Marcend C., Gallego J.R., Jiménez-Gadmez D., Bueno A., Afif E. Phytoremediation
capability of native plant species living on Pb-Zn and Hg-As mining wastes in the Cantabrian Range, north of Spain.
Journal of Geochemical Exploration, 2017, 174, 10-20.

FloraVeg.Eu, n.d. — Retrieved from https://floraveg.eu/

Fritioff A. Metal accumulation by plants: Evaluation of the use of plants in stormwater treatment. Stockholm University,
2005

Gaji¢ G., Mitrovi¢ M., Pavlovi¢ P. Ecorestoration of fly ash deposits by native plant species at thermal power stations
in Serbia in Phytomanagement of polluted sites, 2019.

Galczyfiska M., Mankowska N., Milke J., Busko M. Possibilities and limitations of using Lemna minor, Hydrocharis
morsus-ranae and Ceratophyllum demersum in removing metals from contaminated water. Journal of Water and Land
Development, 2019, 40 (I-111): 161-173.

Gawlik-Dziki U., Sugier P., Dziki D., Sugier D., Pecio L. Water Soldier Stratiotes aloides L., forgotten famine plant with
unique composition and antioxidant properties. Molecules, 2020, 25 (21): 5065.

Gecheva G., Stankova S., Varbanova E., Kaynarova L., Georgieva D., Stefanova V. Macrophyte-based assessment of
upland rivers: Bioindicators and biomonitors. Plants, 2023, 12 (6): 1366.

Guarrera P. M. Traditional phytotherapy in Central Italy (Marche, Abruzzo, and Latium). Fitoterapia, 2005, 76: 1-25.
Guesdon G., de Santiago-Martin A., Galvez-Cloutier R. Phytodesalinization potential of Typha angustifolia, Juncus
maritimus and Eleocharis palustris for removal of de-icing salts from runoff water. Environmental Science and Pollution
Research, 2016, 23: 19634-19644.

Ha N. T. H., Sakakibara M., Sano S. Phytoremediation of Sh, As, Cu and Zn from contaminated water by the aquatic
macrophyte Eleocharis acicularis. Clean, 2009, 37 (9): 720-725.

33



Guriu M. 2025, 34 (2), 17-36

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.

57.

58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

71.

Harguinteguy C.A., Cofré M.N., Fernandez-Cirelli A., Pignata M.L. The macrophytes Potamogeton pusillus L. and
Myriophyllum aquaticum (Vell.) Verdc. as potential bioindicators of a river contaminated by heavy metals.
Microchemical Journal, 2016, 124: 228-234.

Hossain M.M. Therapeutic orchids: Traditional uses and recent advances — An overview. Fitoterapia, 2011, 82: 102-140.
Irimescu L.S., Babeanu N., Matei F. Mapping geographical distribution of Romanian orchids and their biologically
active substances. Scientific Bulletin, Series F. Biotechnologies, 2019, XXIII: 154-163.

Jamnicka G., Val’ka J., Bublinec E. Heavy metal accumulation and distribution in forest understory herb species of
Carpathian beech ecosystems. Chemical Speciation & Bioavailability, 2015, 25 (3): 209-215. DOI:
10.3184/095422913X13785568683285

Keskin M., Altay V., Oztirk M. Traditional value of plant diversity for nutritional purposes: A case study from Istanbul
in Ethnic Knowledge and Perspectives on Medicinal Plants, Vol. 2, Nutritional and Dietary Benefits (Eds. Ostiirk M.,
Sandhar K. R., Altay V., Huerta-Martinez F. M.), 2024.

Khan H., Saeed M., Gilani A., Khan M., Dar A., Khan I. The antinociceptive activity of Polygonatum verticillatum
rhizomes in pain models, Journal of Ethnopharmacology, 2010, 127 (2): 521-527.

Khanbabayeva O.E., Kalashnikov D.V., Sorokopudov V.N., Sorokopudov O.A., Bamatov .M. The study of
phytoremediation ability and decorative value of perennial herbaceous plants for landscaping the coastal zones of water
bodies in Moscow, | International Conference ASE-I, Applied Science and Engineering, 2021.

Khare C.P.,— Indian Medicinal Plants, Springer, 2007.

Khellaf N., Zerdaoui M. Phytoaccumulation of zinc by the aquatic plant Lemna gibba L. Bioresource Technology, 2009,
100: 6137-6140.

Kiziltas H. Genus Dactylorhiza: A phytochemical and pharmacological overview, in Natural Antioxidants and In Vitro
Antioxidant Assays, 2024.

Korzeniowska J., Stanislawska-Glubiak E. The phytoremediation potential of local wild grass versus cultivated grass
species for zinc-contaminated soil. Agronomy, 2023, 13: 160.

Kovacs A. Indicatorii biologici, ecologici si economici ai florei pajistilor. Ministerul Agriculturii si Industriei
Alimentare, Bucuresti, 1979.

Krems P., Rajfur M., Wactawek M., Klos A. The use of water plants in biomonitoring and phytoremediation of waters
polluted with heavy metals. Ecological Chemistry and Engineering S, 2013, 20 (2): 353-370.

Kucekova Z., Micek J., Humpolicek P., Rop O. Edible flowers: Antioxidant activity and impact on cell viability. Central
European Journal of Biology, 2013, 8 (10): 1023-1031.

Lim T.K. Muscari neglectum in Edible Medicinal and Non-Medicinal Plants: Volume 7, Flowers, 2014, 122.

Liu S., Meng F., Ding Z., Chi J. Phytoremediation of PAH-contaminated sediments with different organic matter contents
by Potamogeton crispus L. International Journal of Phytoremediation, 2018, 20 (13): 1317-1323.

Mahomoodally M.F., Picot-Allain M.C.N., Zengin G., Llorent-Martinez E.J., Abdullah H.H., Ak G., Senkardes I.,
Chiavaroli A., Menghini L., Recinella L., Brunetti L., Leone S., Orlando G., Ferrante C. Phytochemical analysis, network
pharmacology and in silico investigations on Anacamptis pyramidalis tuber extracts. Molecules, 2020, 25 (10): 2422.
Mahomoodally M.F., Zengin G., Ibrahime Sinan K.I., Yildiztugay E., Lobine D., Ouelbani R., Bensari S., Ak G., Yilmaz
M.A., Gallo M., Montesano D. A comprehensive evaluation of the chemical profiles and biological properties of six
geophytes from Turkey: Sources of bioactive compounds for novel nutraceuticals. Food Research International, 2021,
140.

Marc E.B., Nelly A., Annick D.D., Frederic D. Plants used as remedies antirheumatic and antineuralgic in the traditional
medicine of Lebanon. Journal of Ethnopharmacology, 2008, 120: 315-334.

Marian S.F. Botanica Poporand Romdnd. Vol. |, Ed. Musatinii, Vol. 1I-11l, Ed. Acad. Rom., Bucuresti, 2008-2010.
Marusca T. Ecological reconstruction of degraded grasslands. Transylvania University Publishing House of Brasov,
2008.

Marusca T. Contributions to the evaluation of pasture productivity using the floristic releve. Romanian Journal of
Grassland and Forage Crops, 2019, 19: 33-47.

Matache M.L., Marin C., Rozylowicz L., Tudorache A. Plants accumulating heavy metals in the Danube River wetlands.
Journal of Environmental Health Sciences and Engineering, 2013, 11: 39.

Mora-Ravelo S.G., Alarcon A., Rocandio-Rodriguez M., Vanoye-Eligio V. Bioremediation of wastewater for
reutilization in agricultural systems: A review. Applied Ecology and Environmental Research, 2017, 15 (1): 33-50.
Munteanu V., Munteanu G. Biomonitoring of mercury pollution: A case study from the Dniester River. Ecological
Indicators, 2007, 7: 489-496.

Nefedeva E.E., Sevriukova G.A., Zheltobryukhov V.F., Gracheva N.V., Abdulabbas A. Assortment of herbaceous plants
for remediation of soils contaminated with oil products and heavy metals. IOP Conference Series: Earth and
Environmental Science, 2020.

Oakes A.J. Ornamental Grasses and Grasslike Plants, Avi Book, New York, 1990.

Oprea A. Lista critica a plantelor vasculare din Romania, Ed. Univ. ,,A. 1. Cuza”, lasi, 2005.

Oprea A. Harta ilustrativa a Speciilor de Orhidee Dundrene, Administratia Rezervatiei Biosferei Delta Dunarii, 2019.
Oprea A., Sirbu C., Peregrym M. Fritillaria meleagroides in Romania, Acta Horti Botanical Bucuresti, 2015, 42: 41-55.
Oroian S., Samarghitan M. Flora from Fardagau area (Mures county) as potential source of medicinal plants. ABMJ,
2018, 1 (1): 60-70.

Osmonali B., Tokbergenova A., Taukebayev O., Zulpykharov K., Salmurzauly R., Smanov Z., Ussen S. Weed species in
plant communities as indicators of degradation of vegetation cover and fertile soil layer in desert regions, Biodiversitas,
2024, 25 (12): 4930-4938.

Pajevi¢ S., Borisev M., Ronéevi¢ S., Vukov D., Igi¢ R. Heavy metal accumulation of Danube river aquatic plants:
indication of chemical contamination. Central European Journal of Biology, 2008, 3 (3): 285-294.

34



Guriu M. 2025, 34 (2), 17-36

72.
73.

74.
75.
76.
77.

78.
79.

80.

81.

82.
83.

84.

85.

86.

87.

88.
89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.
107.

108.

Pantu Z. Orchidaceele din Romania. Studiu monografic. Ed. Acad. Rom., Bucuresti, 1915.

Papp N., Bartha S., Boris G., Balogh L. Traditional uses of medicinal plants for respiratory diseases in Transylvania.
Natural Product Communications, 2011, 6(10): 1459-1600.

Parvu C. Enciclopedia plantelor. Ed. Tehnicé, Bucuresti, 2000-2004.

Parvu C. Leacuri pentru sandtate. Ed. ASAB, Bucuresti, 2014.

Parvu C., Parvu A.S. Enciclopedia plantelor medicinale din Flora Roméniei. Ed. ASAB, Bucuresti, 2016.

Planci¢ M., Bozin B., Kladar N., Rat M., Srdenovi¢ B. Phytochemical profile and biological activities of the genus
Ornithogalum L. (Hyacinthaceae), Biologia Serbica, 2014. 36 (1-2): 3-17.

Plants for a Future (PFAF), 2012-2022 — Retrieved April 2025, from https://pfaf.org

Plants of the World Online (POWO), Kew Science, n.d. — IPNI Identifier: urn:Isid:ipni.org:names:332096-2. Retrieved
April 2025, from https://powo.science.kew.org

Pop I. Plante spontane si subspontane cu valoare economicd din flora R. S. Romdnia. Contrib. Bot, Cluj Napoca: 1982,
131-142.

Poveda J. The use of freshwater macrophytes as a resource in sustainable agriculture. Journal of Cleaner Production,
2022, 369.

Preda M. Dictionar dendrofloricol, Edit. St. si Enciclop., Bucuresti, 1989.

Qayoom 1., Jaies I. Phytoremediation potential of macrophytes against heavy metals, nitrates and phosphates: A review.
Environment Conservation Journal, 2022, 24 (1): 273-280.

Rahman M.A., Hasegawa H. Aquatic arsenic: Phytoremediation using floating macrophytes. Chemosphere, 2011, 83:
633-646.

Rai P.K. Heavy metal phytoremediation from aquatic ecosystems with special reference to macrophytes. Critical Reviews
in Environmental Science and Technology, 2009, 39: 697-753.

Roj-Rojewski S., Wysocka-Czubaszek A., Czubaszek R., Kamocki A., Banaszuk P. Anaerobic digestion of wetland
biomass from conservation management for biogas production. Biomass and Bioenergy, 2019, 122: 126-132.

Saboon B., Bibi Y., Arshad M., Sabir S., Shoaib Amjad M., Ahmed E., Khalil Chaudhari S. Pharmacology and
biochemistry of Polygonatum verticillatum: A review. Journal of Coastal Life Medicine, 2016, 4 (5): 406-415.

Sarbu 1., Stefan N., Oprea A.D. Plante vasculare din Romania. Ed. Victor B. Victor, Bucuresti, 2013.

Sargin S.A. Ethnobotanical survey of medicinal plants in Bozyaz District of Mersin, Turkey. Journal of
Ethnopharmacology, 2015, 173, 105-126.

Sarma H. Metal hyperaccumulation in plants: A review focusing on phytoremediation technology,. Journal of
Environmental Science and Technology, 2011, 4 (2): 118-138.

Savulescu T. (Ed.) Flora R.P.R.- R.S. Roménia, I-XIII. Ed. Acad. Rom., Bucuresti, 1952-1976.

Scarlat M.A., Tohaneanu M. Tratat de fitomedicind, vol. 1-2. Ed. Karta-Graphic, Ploiesti, 2019.

Shang X., Guo X., Liu Y., Pan H., Miao X., Zhang J. Gymnadenia conopsea (L.) R. Br.: A systemic review of the
ethnobotany, phytochemistry and pharmacology of an important Asian folk medicine. Frontiers in Pharmacology, 2017,
8: 24.

Sitarska M., Traczewska T., Filarowska W., Hottra A., Zamorska-Wojdyta D., Hanus-Lorenz B. Phytoremediation of
mercury from water by monocultures and mixed cultures pleustophytes. Journal of Water Process Engineering, 2023, 52.
Srivastava S., Shukla A., Rajput V. D., Kumar K., Minkina T., Mandzhieva S., Shmaraeva A., Suprasanna P. Arsenic
remediation through sustainable phytoremediation approaches. Minerals, 2021, 11: 936.

Sukhikh S., Noskova S., Ivanova S., Skrypnik L., Pungin A., Ulrikh E., Chupakhin E., Babich O. Study of the properties
of in vitro Dactylorhiza maculata (L.) So6 (Family Orchidaceae) extracts. Plants, 2021, 10.

Sungkamanee S., Wattanathorn J., Muchimapura S., Thukham-mee W. Antiosteoporotic effect of combined extract of
Morus alba and Polygonum odoratum. Oxidative Medicine and Cellular Longevity, 2014.

Syranidou E., Christofilopoulos S., Kalogerakis N. Juncus spp.: The helophyte for all (phyto)remediation purposes? New
Biotechnology, 2016.

Tardio J., Pardo-de-Santayana M., Morales R. Ethnobotanical review of wild edible plants in Spain. Botanical Journal of
the Linnean Society, 2006, 152: 27-71.

Tekingen K. K., Guner A. Chemical composition and physicochemical properties of tubera salep produced from some
Orchidaceae species. Food Chemistry, 2010, 121: 468-471.

Teodoro M., Hejcman M., Vitkova M., Wu S., Komarek M. Seasonal fluctuations of Zn, Ph, As and Cd contents in the
biomass of selected grass species growing on contaminated soils: Implications for in situ phytostabilization. Science of
the Total Environment, 2020, 703: 134710.

Teoh E.S. Orchids as Aphrodisiac, Medicine or Food, Springer, 2019.

Terrell E.E. A checklist of names for 3,000 vascular plants of economic importance. Agricultural Research Service,
Agriculture Handbook No. 505, 1977.

The Angiosperm Phylogeny Group. An update of the Angiosperm Phylogeny Group classification for the orders and
families of flowering plants: APG 1V, The Linnean Society of London, Botanical Journal of the Linnean Society, 2016,
181: 1-20.

Tiwari S. Plants: A rich source of herbal medicine, 2008, 1: 27-35.

UCN Red List of Threatened Species, n.d. — Retrieved April 2025, from https://www.iucnredlist.org.

Upadhyay A.K., Singh N.K., Rai U.N. Comparative metal accumulation potential of Potamogeton pectinatus L. and
Potamogeton crispus L.: Role of enzymatic and non-enzymatic antioxidants in tolerance and detoxification of metals,
Aquatic Botany, 2014, 117: 27-32.

Vrancheva R., Stoyanova M., Mihaylova D., Aneva I., Deseva ., Petkova N., Ivanov I., Pavlov A. Polyphenol profile
and antioxidant activity of wild growing populations of Nectaroscordum siculum ssp. bulgaricum (Janka) Stearn in
Bulgaria, International Food Research Journal, 2019, 26 (5): 1635-1640.

35



Guriu M. 2025, 34 (2), 17-36

109.

110.

111.

112.
113.

Woujisguleng W., Liu Y., Long C. Ethnobotanical review of food uses of Polygonatum (Convallariaceae) in China, Acta
Societatis Botanicorum Poloniae, 2012.

Yadav K.K., Gupta N., Kumar V., Singh J.K., 2017 — Bioremediation of heavy metals from contaminated sites using
potential species: A review. International Journal of Environmental Protection, 2017, 37 (1): 65-84.

Yang S., Liao B., Yang Z., Chai L., Li J. Revegetation of extremely acid mine soils based on aided phytostabilization: A
case study from southern China. Science of the Total Environment, 2016, 562: 427-434.

Zanoschi V., Turenschi E., Toma M. Plante toxice din Roménia, Ed. Ceres, Bucuresti, 1981.

Zhao P., Zhao C., Li X., Gao Q., Huang L., Xiao P., Gao W. The genus Polygonatum: A review on ethnopharmacology,
phytochemistry and pharmacology. Journal of Ethnopharmacology, 2018, 214, 274-291.

36



