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ABSTRACT 

Human activities and a growing economic development have resulted in increased pollution of soil, for 

instance in Latvia there are more than 2650 territories with historically contaminated soil. There are organic 

or inorganic pollutants including various heavy metals. This review summarizes phytoremediation process 

and gives an appropriate list of plants which can be used for phytoremediation under the Latvian climate 

conditions to remediate petroleum products and heavy metals. Additionally a description and 

characterization of habitat is given for each plant.  
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INTRODUCTION 

Protractedly science and technologies have allowed 
human beings to use natural resources. Because of 
the anthropogenic effect with various chemicals, 
high-speed progress in manufacturing and 
artificially made use of raw materials the planet’s 
ecosystem has eroded  the ability of self-
purification, for its part, the accumulated pollution 
affects humans’ health as well as the whole 
ecosystem in general (Susarlaa et al., 2002, Kļaviņa 
un Zaļokšņa red, 2010,). 
The term phytoremediation consists of two words: 
phyto (from Ancient Greek meaning – plant) and 
remedium (from Latin meaning – restoring 
balance). Plants have a characteristic feature to 
imbibe polluted substances and to manage 
environmental detoxification with diverse 
mechanisms. 
Phytoremediation is the use of plants and related 
soil microorganisms to decrease the concentration 
of pollution or toxic consequences in the 
environment (EPA, 2001; Ashraf et al, 2010). It is 
comparatively recent technology, and it is 
considered as advantageous, efficient, original, 
environmentally friendly and direct solar energy 
technology. Its research started in the 90s. It is 
suitable for large polluted areas where other 
methods of purification are not cost-effective or 
practical. Compared to different methods of 
recovery, phytoremediation has low implementation 
and maintenance costs, for example – less than five 
percent from alternative purification methods (Ali 

et al., 2013). In addition, the establishment of 
vegetation in the polluted areas relieve soil erosion 
and pollution leaching. 
Phytoremediation is a new method, within the 
framework of which plants are used to remove and 
convert toxic and chemical substances, which are 
located in the soil, groundwater, surface water and 
even in the atmosphere, into less harmful 
compounds. The aim of research is to develop a list 
of usable plants for phytoremediation in Latvia. 
 
MATERIALS AND METHODS 

The phytoremediation method for the rehabilitation 
of the soil, polluted with heavy metals and 
petroleum products has been analysed using the 
monographic method. To develop a list of plants 
which can be used for phytoremediation in Latvia, a 
logical test was developed. It is shown in Figure 1. 
As a result of the study, a list of common plants in 
Latvia, capable of accumulating heavy metals, 
splitting them into various petroleum products and 
converting them into less harmful compounds was 
created. On the basis of the scientific studies on 
phytoremediation carried out abroad, a list of plants, 
plant growth conditions and substances, which they 
can accumulate or split, has been made. The list of 
plants is divided in five parts: herbaceous native 
plants in Latvia; herbaceous introduced plants in 
Latvia; herbaceous cultivated plants in Latvia; 
scrubs and trees; water and wetland plants. 
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Figure 1. Flowchart of plant selection for the list 
 

RESULTS AND DISCUSSION 

Currently the phytoremediation method is used to 
purify the environment from various polluting 
substances, among them, petroleum products, 
chlorinated solvents, pesticides, explosives, heavy 
metals and radionuclides (Morel et al., 2006). It is 
known that 80% of the polluted ground extends up 
to 20 meters deep (Best et al., 1997). Consequently 
a significant number of polluted areas are 
potentially suitable for phytoremediation, which has 
lower costs than traditional methods (Susarlaa et al., 
2002). 
In recent years there has been a rapid increase in   
use of phytoremediation in polluted soil and 
groundwater purification throughout the world. 
Chang and Corapcioglu (1998) describe that plants 
can enable environmental rehabilitation in chemical 
and toxic waste dumps. Recovery can be carried out 
due to the following plant functions and properties: 
1) The ability to change the physical and chemical 
properties; 
2) The ability of the roots to release organic 
oxygen; 
3) The ability to increase the porosity of upper soil 
area and, thereby, improve soil aeration; 
4) The ability to intercept and detain chemical 
substances, thereby reducing the pollution in the 
groundwater; 

5) The ability to perform chemical degradation by 
metabolic processes of microorganisms and plant 
enzymes. 
Many environmental restoration projects use 
phytoremediation after the initial pollution 
treatment. If the levels of pollution are low, 
phytoremediation can be a very economical and 
effective remediation technique (Bell and Failey, 
1991). In places where pollution is less toxic, 
phytoremediation is suitable as a long-term solution 
to the problem (Susarlaa et al., 2002). 
Plant species are selected taking into account their 
capacity to adapt to climatic conditions and 
different soils in Latvia. The list includes plant 
species that grow in wet and damp soils and even 
those which are suitable for dry and sandy soils. 
Each species tear down polluted substances by only 
its inherent plant ongoing biochemical processes. 
Future studies should be aimed at finding out how 
each of these species evolve and better adapt to the 
polluted area, as well as – what kind of 
phytoremediation methods plants use as a treatment 
in a polluted place. Plants are divided in 5 tables by 
the method which is shown in Figure 1. The tables 
are sorted in alphabetical order by Latin plant 
names. 
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Table 1 

Native herbaceous plants usable for phytoremediation in Latvia 
 

Plant species Habitat’s description  
Inorganic or 

organic 
compound 

References 

Armeria maritima (Mill.) 
Willd. Sea Thrift 

Different size of groups in dry, salty meadows and 
in sandy places with thin vegetation.  Pollution 
and fertilization are endangering the species.  

Pb Fiegl et.al., 2003 

Artemisia campestris L. 
Field Wormwood 

Often different sizes of groups in dry soils with 
thin vegetation: in sands, dunes, weedy places, 
meadows, also in pine forests, on roadsides, along 
railways, in fallow lands and bushes. 
 

Heavy crude 
oil  

 

Liužinas et.al., 2003 

Calamagrostis epigeios 

(L.) Roth Wood Small-
reed  

Often found in dry and rocky places along 
railways, on roadsides, in dry meadows, forests 
and in weedy places.  

Heavy crude 
oil  

 

Liužinas et.al., 2003; 
Madzhugina et.al. 2008.  

Carex arenaria L. Sand 
Sedge  
 

Often found on sea shores or close to them. Form 
different sizes of groups in thin dry meadows, 
dunes and dune forests, beach sands.  

Heavy crude 
oil  

Liužinas et.al., 2003 

Carex hirta L. Hairy 
Sedge  
 

Often found as individual plants and different 
sizes of groups in meadows, fallow lands, dry 
forests and bushes, on roadsides and along 
railways.  

Diesel fuel Dzhura et.al., 2009; Liužinas 
et.al., 2003 

Cirsium arvense (L.) Scop. 
Creeping Thistle 

Often found as individual plants and different 
sizes of groups in gardens, fields, near  houses, 
roadsides and along railways and also in weedy 
places.  

Heavy crude 
oil  

Liužinas et.al., 2003 
 

Convolvulus arvensis L. 
Field Bindweed 

Often found, form groups on edges of gardens and 
roadsides, in weedy places, along railways, in 
dunes and in bushes by   rivers.    

Heavy crude 
oil  

Liužinas et.al., 2003 

Elytrigia repens (L.) 
Nevski Common Couch  

Often found in different habitats, which have been 
affected by humans’ activities. Weed that is 
difficult to destroy in gardens and fallow lands, 
the reason is strong rhizomes.  

Heavy crude 
oil  

 

Liužinas et.al., 2003 

Equisetum arvense L. 
Field Horsetail  

Often found in dry fallow lands, meadows, on 
roadsides and different beds.  

Heavy crude 
oil  

Liužinas et.al., 2003 

Festuca arundinacea 

Schreb. Tall Fescue  
 

Often grows in the western part of Latvia in 
meadows of river valleys, fallow land, roadsides 
and   gravel soils.  

Cd, Pb, N, P, 
K, Zn, PAH , 

TPH 

Christensen-Kirsh, 1996; 
Byrne-Kelly et.al., 2001; 
Banks, Schwab, 1998; 
Flathman, Lanza, 1998; 
Leewis et.al., 2013; Pivetz, 
2001 

Festuca ovina L. Sheep‘s 
fescue 

Different size of groups in dry soils. Found in 
meadows, fallow land, forests, on roadsides, along  
railways.  

Pb Fiegl et.al., 2003 

Festuca rubra L. Red 
Fescue 

 

Often found in dry soils in meadows, fallow land, 
thin forests, bushes, on roadsides, along railways, 
in deciduous woods. One of the valuable grassland 
species. 

Cs, N, P, K, 
diesel fuel, 
crude oil 

McCutcheon, Schnoor, 
2003; Christensen-Kirsh 
(1996); Leewis et.al., 2013 

Leymus arenarius (L.) 
Hochst. Lyme - grass  
 

Not infrequently form quite large groups on sandy 
sea shores and dunes on the sea shore of the Baltic 
Sea and The Gulf of Riga.  

Heavy crude 
oil  

Liužinas et.al., 2003 

 

Lolium multiflorum Lam. 
Italian Rye-grass 

Cultivated species. Form groups on roadsides, 
along railways, in dry fallow lands and weedy 
places.  

Cs, Sr, PAH McCutcheon, Schnoor, 
2003; Flathman, Lanza, 
1998; Leewis et al., 2013 

Lolium perenne L. 
Perennial Rye-grass 

Common species, grow in trampled and 
compatcted soils on roadsides, in quarries, dry 
fallow lands, cultivated grassland and weedy 
places.  

Ba, Cd, Cu, 
Pb, P, Al, 

PAH 

Otabbong, 1990; Oyler, 
2004; Flathman, Lanza, 
1998; Pivetz, 2001; Leewis 
et.al., 2013 

Poa compressa L. 
Flattened Meadow-grass  
 

Often form thin groups in dry forests, bushes, 
fallow lands, quarries and roadsides.  

Heavy crude 
oil  

Liužinas et.al., 2003 

Poa pratensis L. Smooth 
Meadow-grass 

Often found in moderately wet meadows in 
different Cl. Molinio-Arrhenatheretea 
communities, in fallow lands, forests, bushes, on 

PAH Leewis et.al., 2013; Bizecki, 
2003 

res:////ld1062.dll/type=1_word=vegetation
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Plant species Habitat’s description  
Inorganic or 

organic 
compound 

References 

roadsides and along railways.  
Silene vulgaris (Moench) 
Garcke Bladder Campion 

Often found in meadows, bushes, edges of the 
forests, weedy places.  

Zn, Cd 
 

Oyler, 2004 

Trifolium pratense L. Red 
Clover  
 

Common grassland species in Latvia. Also found 
in crop lands, pastures, on roadsides, rarely in 
forests.  

Zn McCutcheon, Schnoor, 2003 

 

Trifolium repens L. White 
Clover 

Often found in meadows, fallow lands, weedy 
places, grasslands, on roadsides, rarely in bushes 
and thin forests.  

Pb, B, Cu, 
As, PAH 

Speir et al., 1992; 
McCutcheon, Schnoor, 2003 

Tanacetum vulgare L. 
Tansy  
 

Often found in different size of groups in dry, 
moderately wet meadows, by riversides, in weedy 
places, fallow places and along railways.  

Heavy crude 
oil  

Dazy, et all. 2009; Liužinas 
et.al., 2003 

Tussilago farfara L. Colt’s 
- foot  
 

Often found from some individual plants to large 
groups in different meadows, on roadsides, fallow 
lands and coasts of waterbodies. Usually grows in 
places with thin vegetation. Typical for new rural 
areas.  

AS; SB Pb; 
Heavy crude 

oil  

Liužinas et.al., 2003; 
Robinson et.al., 2008; 
Vaculík et.al. 2013 
 

 

Table 2 

Introduced herbaceous plants usable for phytoremediation in Latvia 
 

Plant species Habitat’s description  
Inorganic or 

organic 
compound 

References 

 

Amaranthus retroflexus L.  
Common Amaranth 

Individual plants and small groups in weedy 
places, on roadsides, along railways, in gardens, 
fields close to houses.  

Cd, Cs, Ni, 
Zn 

McCutcheon, Schnoor, 2003 

Ambrosia artemisiifolia L.  
Ragweed 

Infrequent along railways and in weedy places.  Pb McCutcheon, Schnoor, 2003 

Avena strigosa Schreb. 
Bristle Oat  
 

Individual plants and thin groups in cornfields, 
weedy places, on roadsides and along railways.  

Cd Uraguchi, 2006 

Kochia scoparia (L.) 
Schrad.  
Summer-cypress 

Decorative plant in gardens and green areas. In 
some places became wild.   Individual plants and 
small groups grow on roadsides and in weedy 
places.  

Se McCutcheon, Schnoor, 2003 
 
 

 

Sorghum halepense (L.) 
Pers. Sorghum 

Individual plants and groups in dry weedy places 
and along railways.  

Al, As, Cs, 
Cu, Mn, Ni, 

U, Zn 

McCutcheon, Schnoor, 2003 

 
Table 3  

Cultivated herbaceous plants usable for phytoremediation in Latvia 

Plant species Habitat’s description  
Inorganic or 

organic 
compound 

References 

Brassica juncea (L.) 
Czern.  
Chinese Mustard 

Individual plants and small groups in weedy 
places and along railways. Rare plant in Latvia.  

Cd, Cs, Au, 
Pb, Ni, Pu, 

U, Zn 

McCutcheon, Schnoor, 
2003; Kumar et.al., 1995 
 

Brassica napus L. s.l. 
Rape 

Often cultivated in crop areas. Individual plants in 
weedy places, on roadsides, along  railways  and  
landfills.  

Ba, Cu, Pb, 
Zn 

Groom, Halasz et al.,2002; 
Fiegl et al. 2003; Kumar et 
al., 1995 

Hordeum vulgare L. 
Common Barley 

Often cultivated in crop areas. Individual plants in 
weedy places, on roadsides, along   railways.  

Al, Ca McCutcheon, Schnoor, 
2003; Cipollini, Pickering, 
1986 

Medicago sativa L. Alfalfa Cultivated in crop fields. In some places have 
become wild – in meadows, borders of the forest, 
edges of fields, weedy places, on roadsides and 
along railways. 

Ba, Cs, Pb, 
Zn, Cu, Cd, 
Cr, Ni, PAH 

McCutcheon, Schnoor, 
2003; EPA, 2005; Tiemann 
et al. 1998; Pradhan et al., 
1998; Pivetz, 2001 

Pisum sativum L. Garden 
Pea  

Cultivated species in gardens, crop fields, often 
with oats. Individual plants rarely found in weedy 
places near locality and in landfills.  

PAH Pivetz, 2001 

Triticum aestivum L. 
Wheat 

Cultivated in crop areas. Individual plants in 
weedy places, on roadsides, along railways.  

Ba, Cu, Pb, 
Zn, Cs 

Bell et al., 1988; Fiegl et al., 
2003 

res:////ld1062.dll/type=1_word=decorative%20plant
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Table 4  

Water and wetland plants usable for phytoremediation in Latvia 
 

Plant species Habitat’s description  
Inorganic or 

organic 
compound 

References 

Caltha palustris L. Marsh-
marigold 

Often found in wet soils and periodically flooded 
meadows, forests and on the coasts of 
waterbodies.  

U McCutcheon, Schnoor, 2003 

Hydrilla verticillata (L.f.)  
Royle Hydrilla 

Found more than in 20 lakes, where they form 
groups in sandy and sandy muddy ground usually 
1-4 m deep.  

Cd, Cr, Pb, 
Hg 

 

McCutcheon, Schnoor, 2003 

Iris pseudacorus L. 
Yellow Iris 

 

Often found as an ornamental plant in fertile and 
wet places on the coasts of waterbodies, 
permanently flooded depressions, edges of bogs 
and wet deciduous forest.  

Cu, Cd Barbolani et.at., 1986 

Juncus articulatus L. 
Jointed Rush  
 

Often found in wet meadows, on coasts of rivers 
and lakes, in disappearing sandy depressions, on 
wet overgrown roads, edges of bogs. Common 
species on wet edges of waterbodies.  

Diesel fuel Lin, Mendelssohn, 2008 

Juncus bufonius L. Toad 
Rush  
 

Often found. Forms groups in fallow lands with 
thin plant cover, in fields, wet weedy places and 
disappearing ditches, on coasts of waterbodies.  

Diesel fuel Lin, Mendelssohn, 2008 

Juncus conglomeratus L.  
Compact Rush  
 

Often found in dense bush in ditches, on wet 
coasts of waterbodies, in flooding and 
disappearing meadows and fallow land 
depressions, on edges of bogs.  

Diesel fuel Lin, Mendelssohn, 2008 

Juncus effusus L.  
Soft - Rush   
 

Often found in different size of groups and 
individual plants in wet depression of meadows 
and fallow lands, in bushes, ditches, edges of 
waterbodies and puddles.  

Diesel fuel Lin, Mendelssohn, 2008 

Juncus filiformis L. Thread 
Rush  
 

Often found, forming different groups in wet, 
boggy meadows, bogs, on overgrown coasts of 
waterbodies and ditches.  

Diesel fuel Lin, Mendelssohn, 2008 

Lemna minor L. Common 
Duckweed 

Different size of groups found in lakes, ponds, 
ditches and old rivers. Sometimes cover all water 
surface.  

Cu, Zn, Cd, 
Cr 

Kadlec, Knight, 1996; 
McCutcheon, Schnoor, 2003 

 

Mentha aquatica L. Water 
Mint 

Not infrequently different size of groups on coasts 
of waterbodies and overgrown ditches.  

Ni 
 

Zurayk et.at., 2002 

Scirpus lacustris L. 
Common Club-rush 

 

Often found in plant communities of reeds and 
rushes on waterbodies and on the seashore.  

Cu, Cr, Mn 
 

Kadlec, Knight, 1996; 
McCutcheon, Schnoor, 2003 

Spirodela polyrrhiza (L.) 
Schleid.  
Greater Duckweed 

Aquatic plant, found in ponds, ditches and in 
overgrown lakes.  

Al, As, Cd McCutcheon, Schnoor, 2003 

 

Typha latifolia L. Bulrush 
Often found in plant communities of reeds and 
rushes and in overgrown shallow waterbodies, 
permanently flooded depressions in meadows, in 
bushes, rarely in forests.  

As, Pb, Pu, 
Cu, Mn, Cr 

Kadlec, Knight, 1996; EPA, 
2004 

 
Table 5  

Scrubs and trees usable for phytoremediation in Latvia 
 

Plant species Habitat’s description  
Inorganic or 

organic 
compound 

References 

Juniperus communis L. 
Juniper 

Bushes in dry forests, dunes, pastures, seldom 
trees, which form thin forests.  

U McCutcheon, Schnoor, 2003 

Vicia faba L.  
Broad Bean 

 

Often cultivated in gardens and fields. Individual 
plants in weedy places, near  locality and landfills.  

Al McCutcheon, Schnoor, 2003 

Zea mays L.  
Maize 

 

Cultivated in crop areas. Individual species on 
roadsides, landfills, in weedy places, along 
railways. Usually do not survive in one place for 
more than one growing season.  

As, Cd, Co, 
Pb, Ni, Mg, 

K, Na 

Cipollini, Pickering, 1986; 
Kumar et al., 1995; 
McCutcheon, Schnoor, 2003 

res:////ld1062.dll/type=1_word=depression
res:////ld1062.dll/type=1_word=reeds
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Plant species Habitat’s description  
Inorganic or 

organic 
compound 

References 

 
Larix decidua Mill. 
European Larch  
 

Cultivated in dry mineral soils in forest stands and 
in green areas.  

Cs McCutcheon, Schnoor, 2003 

 

Picea abies (L.) Karst. 
Norway Spruce 

Boreal coniferous forest species. Constitute a fifth 
of Latvian total forest area. Grows in unmixed 
forests or mixed forests in moderately fertile soils 
and in wet soils mainly in mineral soils.  

Cs McCutcheon, Schnoor, 2003 

Pinus sylvestris L.  
Scots Pine  
 

Main tree species in Latvian forests. Grows in 
unmixed forests and mixed forests. The dominant 
species in dry and wet mineral soil and marsh soil 
in different pine forests.  

Diesel fuel Palmroth et.al., 2002 

Populus deltoides x 

Wettstein; Populus x 

canadensis  
Hybrid  Aspen 

 

Selectively for forestry needs. Cultivated in hybrid 
aspen plantations.  

BTEX, PAH ITRC, 2009 

Quercus robur L. 
Pedunculate Oak 

Often found in European broadleaf forests by   
riversides, in glens and individual plants in 
agricultural land.  

U McCutcheon, Schnoor, 2003 

Salix schwerinii x 

viminalis  
Hybrid Willow, Tora 

 

Selectively for forestry needs. Cultivated in 
willow plantations.   

Heavy crude 
oil  

 

Pivetz, 2001 

Salix viminalis L.  
Osier 
 

Quite often as individual plants and groups by 
waterbodies, in overgrown ditches and  sand 
dunes.  

Cd, Cr, Cu, 
Pb, K, Ag, 

Sr, U, Zn, As 

Hinchman et al., 1997; 
Schmidt, 2003; McCutcheon 
& Schnoor, 2003 

 
CONCLUSIONS 

The phytoremediation research method is at an 
early stage in the world and also in Latvia, and it 
opens up a wide range of opportunities for further 
research. Currently, most studies have been 
performed in laboratories under experimental 
conditions and temporarily, therefore it is necessary 
to extend field studies about the effectiveness of 

pollution purifying plant species from the above 
mentioned in the climatic conditions in Latvia. 
Since the plant movement is limited, many species 
have developed unique biochemical systems for 
feeding process security, as a result of which they 
determine and affect the local geochemical soil 
conditions and play a significant role in reducing 
the pollution in the soil. 
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