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Oil plant latin name  
Seed Yields 

(kg/ha) 
Oil yields 
(kg/ha) 

Oil 
content 

(%) 
flowering 

max 
height 

Growth 

Sunflower Helianthus annuus  900-1000  july - september 300 annual  

Canola Brassicaea napus 2500-6600  30-48 May - August 120 annual  

Hemp Cannabis Sativa    July 250 annual  

Castor Ricinus communis L.  1500-3500 600-2000 40-55 July - September 150 perennial  

Lesquerella Lesquerella fendleri 800-2300 220-380 22.5-25 June - July  80 perennial  

 
Jathropa 

Jahtropha curcas 1250-5000 450-2250 35-45 October 600 perennial  

Lunaria Lunaria annua 2000-2500 600-1000 30-40 May - July 600 annual  

Safflower Carthamus tinctorius 2600-4000 560-1000 21-22 August - October 100 annual  

Creeping 
Thistle 

Cirsium arvense       

 

Lignocellulos
e plant 

latin name Biomass Yield  elements Growth flowering 
max 
height 

Sundangrass Sorghum spp. Phytostabilization 
Cd, Ni, Cu, Pb 
& Zn 

annual  240 

Vetiver Grass Vetiveria zizanioides Rhizofiltration 
mineral oils  
C10-C50, 
PAH's 

perennial May - June 300 

Narrowleaf 
cattail 

Typha angustifolia Rhizofiltration 

As, Cd, Cr, 
MN, Ni, Fe Cu 
Pb, Zn, 
Perchlorate 

perennial June - July 300 

Hybrid 
Silvergrass 

Miscanthus x Giganteus Phytoextraction Cu, Zn, Ni perennial April - May 300 

Hybrid 
Poplars 

Populus hybrids Phytodegradation PAH's perennial April - May 1500 

Diamond Leaf 
Willow 

Salix spp. Mycroremdiation 
mineral oils  
C10-C50, 
PAH's 

perennial April - May 2500 

Switchgrass Panicum virgatum Phytoextraction Pb and Cd perennial  180 

Reed Canary 
Grass 

Phalaris arundinacea Rhizofiltration perennial 
July - 

September 
150 

Creeping 
Thistle 

Cirsium arvense   perennial 
July - 

September 
90 

   



Pollution    Bovengrond  Ondergrond  Grondwater 

  abbrev. mg/kg overschrijding mg/kg overschrijding ug/L overschrijding 

Cadmium Cd 1,47 Achtergrond 6,6 Tussenwaarde  370 - 

Barium  Ba 254 - 600 - <0,2 Tussenwaarde  

Cupper Cu 126 Tussenwaarde  152 Tussenwaarde  <2 - 

Cobalt Co 10,8 Achtergrond   Tussenwaarde  <2 - 

Mercury Hg 0,85 Achtergrond 3,67 Achtergrond <0,05 - 

Led Pb 110 Achtergrond 308 Tussenwaarde  <2 - 

Zinc Zn 368 Achtergrond 1203 Interventie <2 - 

Nickel Ni 23,6 Achtergrond 37,3 Achtergrond <3 - 

PAH's         Achtergrond <10 - 

Aromaten 
Tolu & 
Xylenen 

      Achtergrond  Achtergrond 

Mineral oil C10-C40     52000 Interventie   Achtergrond 



Commonn 
Name 

Scientific name  technique elements  Growth flowering max height layer 

Sundangrass Sorghum spp. Phytostabilization Cd, Ni, Cu, Pb 

& Zn  

annual  
 

240 grass  

Kidney Fetch Anthyllis 
vulnerarial 

Phytoextraction, 

hyperaccumulator 

Zn  perennial June -

September 

90 herbaceous 

Penny Cress Thlaspi 
caerulescens 

Phytoextraction Cd, Pb, Zn, 

Mn 

perennial April - June 60 herbaceous 

Vetiver Grass Vetiveria 
zizanioides  

Rhizofiltration  mineral oils  

C10-C50, 

PAH's 

perennial May - June 300 grass 

Narrowleaf 

cattail 

Typha 
angustifolia 

Rhizofiltration  As, Cd, Cr, 

MN, Ni, Fe Cu 

Pb, Zn, 
Perchlorate 

perennial June - July  300 grass  

Sunflower Helianthus 
Annuus 

Rhizofiltration  PAH's, Cu, Zn, 

Ni 

annual  July - 

September 

300 herbaceous 

Viola Violacaea 
calaminaria 

Hyperaccumulator  Cd, Zn, Pb annual  May - June 50 soil covers 

Black Willow Salix nigra Mycroremediation, 

Rhizofilration 

mineral oils  

C10-C50, 

PAH's 

perennial  April 1200 Shrub  

Halleri Cress Arabidopsis 
halleri 

Hyperaccumulator  
 

perennial May - June 30 herbaceous 

Brown Seed 

Mustard  

Brassicaea 
juncea 

Phytoextraction, 

rhizofiltration 

Cd, Cr, Cu, N, 

Pb, Zn 

annual  June - August 100 herbaceous 

Water Hyacinth Einchhornia 
crassipes 

Rhizofiltration  Hg, Zn, Pb perennial  May - 

September 

80 soil covers 

Hybrid 

Silvergrass 

Miscanthus x 
Giganteus 

Phytoextraction Cu, Zn, Ni  perennial  April - May  300 grass 

Hybrid Poplars  Populus hybrids Phytodegradation PAH's  perennial  April - May  1500 canopy tree 

Willow Salix spp. Mycroremdiation mineral oils  

C10-C50, 

PAH's 

perennial  April - May  2500 canopy tree 

Canola Brassicaea napus Hyperaccumulator  Zn, Pb, Ni  annual  May - August 120 herbaceous 

Hemp Cannabis Sativa Hyperaccumulator  Pb, Zn, Mg, 

Cd, Cu, Co 

annual  July 250 herbaceous 

Castor Ricinus 
communis L.  

oil plant  N, Pb,  Cd perennial  July - 

September 

150 shrub  

Jathropa Jahtropha curcas phytoextraction Al, Cr, Mn, Fe, 

Cu  

perennial  October 600 tree 

Switchgrass  Panicum 
virgatum 

Phytoextraction Pb and Cd perennial  
 

180 grass 

Reed Canary 

Grass 

Phalaris 
arundinacea 

Rhizofiltration  
 

perennial  July - 

September 

150 grass 

 



De Ceuvel, Amsterdam, the Netherlands 

 

 

https://deceuvel.nl/en/about/sustainable-technology/


 
Wester park, Amsterdam, the Netherlands 

 

 

https://land8.com/westergasfabriek-park-goes-from-a-polluted-gas-factory-to-an-award-winning-design/
https://land8.com/westergasfabriek-park-goes-from-a-polluted-gas-factory-to-an-award-winning-design/


BP Parklands, Sydney, Australia
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sustainable production landscapes
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Water Wetlands InlandCommon Name: Sundangrass
Technique:          Phytostabilization
Pollutants:           Cd, Ni, Cu, Pb, Zn
Sort:           Grass
Height:           240 cm 
Habitat:           Wetlands

Sorghum is a genus of 
flowering plants in the grass 
family Poaceae. Seventeen of 
the 25 species are native to 
Australia, with the range of 
sWome extending to Africa, 
Asia, Mesoamerica, and certain 
islands in the Indian and 
Pacific Oceans

Sorghum Sp. 
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Water Wetlands InlandCommon Name: Kidney Fetch
Technique:          Phytoextraction,  
           hyperacumulator
Pollutants:           Zn
Sort:           Herbacaous
Height:           90 cm 
Habitat:           Inland
Growth:           Perennial 
Flowering:           June - Sept.

Anthyllis Vulneraria L. is a 
herbacaous plant that is spread 
throughout Europe and North 
Africa. The plant usually appears 
in dry sitiations and sea cliffs. 
It can handle light sandy and 
medium clay soils and prefers a 
PH neutral  or alkaline soils. It 
cannot grow in shaded areas. The 
plant is reknown for attracting 
wildlife and bees, moths and 
butterflies. Another advantage 
of the Anthyllis vulneraria L. is 
that it is able to fix nitrhogen 

Anthyllis Vulneraria L.
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Water Wetlands InlandCommon Name: Penny Cress
Technique:          Phytoextraction
Pollutants:           Zn
Sort:           Herbacaous
Height:           40 cm 
Habitat:               Inland
Growth:           Perennial
Flowering:           April - June 

Thlaspi caerulcens

Penny Cress grows well in 
light sandy, loamy, clay soils.  It 
tolerates acid, neutral an basic 
alkaline soils and grows in semi 
shade or no shade. It is native 
to the mountains of central and 
southern Europe. 
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Water Wetlands Inland

Vetiveria zizanioides L.

Vetiver grass can grow in many 
conditions dry soils, sandy, 
loamy and clay soils. Besides 
they provide for erosion-control, 
pesticide tolerance & removal of 
metal acculmulation. The plant 
can resist high velocities of water 
up to 5 m/sec.and ist is drought 
and fire resistant. At last, vetiver 
grass removes nitrates, and 
phosphates frem the soils and 
the essentail oils can be used for 
market products. 

Common Name: Vetiver Grass
Technique:           Rhizofiltration
Pollutants:           mineral oils    
           C10-C50, PAH
Sort:           Grass
Height:           Up to 300 cm 
Habitat:           Water, dry soil
Growth:           Perrenial
Flowering:           May - June 
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Water Wetlands InlandCommon Name: Narrowleaf  
           Cattail
Technique:          Rhizofiltration
Pollutants:           As, Cd, Cr, Mn,   
           Ni, Fe, Cu, Pb,    
           Zn
Sort:           Grass
Height:           300  cm 
Habitat:           Wetlands
Growth:           Perrenial
Flowering:           June - July 

Narrowleaf Cattail stands in 
wetlands with water up to 15 
cm deep. They grow well in 
brackish conditions and light 
sandy, loamy and heavy clay 
soils. In addition, the grass 
attracts wildlife. 

Typha Angustifolia
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Water Wetlands InlandCommon Name: Common   
           Sunflower
Technique:          Phytoextraction          
                     Rhizofiltration
Pollutants:           PAH, Cu, Ni, Zn
Sort:  
Height:           300  cm 
Habitat:           Inland
Growth:           Annual
Flowering:           July - September

The  Common Sunflower grows 
at a fast rate up  to 300 cm.  
It accumuates nitrates and is 
reknown for  attracting wildlife. 
It grows in light sandy, medium 
loamy and heavy clay soils. 
Either acid, neutral and basic 
alkaline soils are environmnets 
where the sunflower will grow. 
It prefers no shade or semi-
shading and grows well in moist 
soils but tolerates drought. 

Helianthus Annuus
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Water Wetlands InlandCommon Name: Viola
Technique:          Hyperaccumu  
           lating  
Pollutants:           Zn, Cd, Pb
Sort:                    Soilcovers
Height:           50  cm 
Habitat:           Inland
Growth:           Annual
Flowering:           May - June 

Viola Boashanensis
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Water Wetlands InlandCommon Name: Black Willow
Technique:          Mycoremediation
Pollutants:           Mineral Oils,   
           PAHs
Sort:           Shrub
Height:           1200 cm 
Habitat:           Wetlands
Flowering:           April

Salix Nigra is fast growing, but 
relatively short lived. The shrub-
succeeds in most soils including 
wet and flooded soils. The tree 
can be used for papermaking and 
basket and furniture making. 
Besides is the woody plant good 
for erosion control and a great 
product for biomass energy 

Salix Nigra
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Water Wetlands InlandCommon Name:  Halleri Cress
Technique:            Hyperaccumulator
Pollutants:             Zn
Sort:            Herbaceous
Height:            30  cm 
Habitat:            Inland
Growth:            Perrenial
Flowering:            May - June

The plant is found in the 
northern hemispheres. It is 
very tollerant to heavy metal 
contaminated soils and a 
hyperaccumulator for Zn. 

Arabidopsis halleri



ExplainationSpecifications Landscape positioning 

-50  

+50  

-100  

+100  

+150  

+200  

+250  

+300  

+350  

+400  

0 

ca
no

py
 

su
b-

ca
no

py
 

G
ro

un
dc

ov
er

H
er

ba
ca

ou
s

Su
b-

So
il

Water Wetlands Inland

Brassicaea Juncea

Common Name:  Brown Seed 
             Mustard
Technique:            Phytoextraction,  
            rhizofiltration
Pollutants:             Cd, Pb, Zn, N, Cr,  
            Cu
Sort:            Herbaceous
Height:            80 cm 
Habitat:            Inland
Growth:            Annual
Flowering:            June - August 

The borwon seed mustard is one 
the most well renown plants for 
bioremediation, as it has a high 
tolerance for heavy metals and 
a hyperacculumator for different 
heavy metals such as lead and 
zinc. The plant is also used for 
its mustard taste and for medi-
cines. It can grow in many soil 
types and occurs naturally from 
Northern Europe to Asia.
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Water Wetlands Inland

Eichhornia crassipes

Common Name: Water Hyacinth
Technique:            Rhizofiltration
Pollutants:             Pb, Hg
Sort:            Groundcover
Height:            30 cm 
Habitat:            water/ponds
Growth:            Perennial
Flowering:            May - September

The Water Hyacinth is an ex-
cellent source of biomass and 
is often cultivated for the use 
in wastewater treatment. The 
biomass can be harvested after 
and dried plants can be used as 
fertilizer and plant mulch. It 
requiers greenhouse protection 
in the winter. Besides it fixated 
nitrogen. 
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Water Wetlands Inland

Miscanthus x Giganteus

Common Name: Miscanthus
Technique:           Phytostabilization
Pollutants:             Zn
Sort:            Grass
Height:            400 cm 
Habitat:            Inland/wetland
Growth:                Perennial
Flowering:            April - May
Harvest:             spring

Miscanthus is a woody rhizom-
atous C4 grass. They are char-
acterized by rapid growth up to 
three meters tall during the third 
or fourth year of production. 
The plant was first introduced 
in Europe in the 1930ies and 
is now well established, around 
40 forms and cultivars are 
available. It is used as industrial 
crop for non-food in materials, 
chemicals and energy. At last, tha 
plant is an excellent windbreak 
and popular ornamental
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Water Wetlands Inland

Populus hybrids 

Common Name: Poplar, Aspen
Technique:           Phytodegradation
Pollutants:             Mineral Oils,   
            PAHs, PCB
Sort:            Tree Canopy 
Height:            1500 - 5000 cm 
Habitat:            Inland
Flowering:            April - May

Hybrid Populus spp. is a fast 
growing species from the same 
family as the willow Salicaceae. 
It likewise succeeds in most soils 
including wet, flooded soils and 
maritime conditions. The tree is 
known for its rapid bioaccumu-
lation and provides resources for 
energy, materials an chemicals. 
Besides is the tree good for ero-
sion control and wind breaks 
and living trellis. 
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Water Wetlands Inland

Salix spp.

Common Name: White Willow
Technique:           Mycoremediation
Pollutants:             Mineral Oils,   
            PAHs
Sort:            Tree Canopy 
Height:            2500 cm 
Habitat:            Waterfront
Flowering:            April - May

Salix spp. is a fast growing 
species and succeeds in most soils 
including wet, flooded soils and 
maritime conditions. The tree 
can be used for papermaking and 
basket and furniture making. 
Besides is the tree good for ero-
sion control and a great product 
for biomass energy.  
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Water Wetlands Inland

Brassica napus

Common Name: Canola
Technique:           Phytoextraction
Pollutants:             Zn, Pb, Se
Sort:            herbacaous
Height:            120 cm 
Habitat:            Inland
Flowering:            May - August
Growth:            Annual/Biennial

The seed of the canola is good for 
making oil, which can be used for 
lubricant, soap, polyamide fibres 
and resins, and as a vegetable 
wax substitute. The seed husks 
are used in plastering walls. The 
sprouted seed can be used in sal-
ads. Besides it has bioremdiating 
properties much like Brassica 
juncea. The plant succeeds in very 
alkaline to very acids soils and in 
dandy, loamy and cloay soils. 
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Water Wetlands Inland

Cannabis Sativa

Common Name: Hemp
Technique:           Hyperaccumulator
Pollutants:             Pb, Zn, Mg, Cd,  
            Cu, Co
Oil content:          49%
Sort:            Herbacaous
Height:            2500 cm 
Growth:            Annual
Habitat:            Inland
Flowering:            July

Cannabis Sativa L. is a wide-
spread species occuring in various 
habitats ranging from sea levels 
to temperate alpine foothills. It is 
an annual herb that is cultivated 
at low cost and low environ-
mental impact. The oil from the 
seeds can be used for soap, paints, 
varnishes. Fibre is obtained from 
the stem and can be used for 
making robe,  fabrics etc. Besides 
it is an excellent phytroremediat-
ing agent for heavy metals. 
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Water Wetlands InlandCommon Name: Castor Seed
Technique:           Oil Plant
Oil content:          40-55%
Seeds (kg/ha):      1500 - 3500
Oil (kg/ha):          600 - 2000
Sort:            Shrub
Height:            150 cm 
Habitat:            Inland
Flowering:            July - September
Harvesting:          October

Castor seed is a tropical plant 
which is cultivated around the 
non-edible oilseeds. world for 
its oil. It cannot tolerate tem-
peratures below 15 degree. It is 
suitable to grow in light sandy, 
medium loamy and heavy clay 
soils. The plant is very poionous. 
The oil can be used for the pro-
duction of soaps, polishes, flypa-
pers, painting and varnishes, 
coating fabrics and lubricants.

Ricinus Communis L.
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Water Wetlands InlandCommon Name: Lesquerella
Technique:           Oil Plant
Oil content:          22.5-25%
Seeds (kg/ha):      800 - 2300
Oil (kg/ha):          220 - 380
Sort:            Shrub
Height:            80 cm 
Habitat:            Inland
Flowering:            October
Harevsting            June - July

Lesquerella fendleri

A few species are improved 
through breeding, having oil 
contents up to 39 percent, this 
gives huge possibilities for the 
future of the lesquerella in the 
oil production. The lubricants 
can be used for plastic, waxes, 
resins, lubricants, cosmetics and 
coatings. It usually lives above 
sea level but is not demanding on 
soil quality and irrigation.



ExplainationSpecifications Landscape positioning 

-50  

+50  

-100  

+100  

+150  

+200  

+250  

+300  

+350  

+400  

0 

ca
no

py
 

su
b-

ca
no

py
 

G
ro

un
dc

ov
er

H
er

ba
ca

ou
s

Su
b-

So
il

Water Wetlands InlandCommon Name: Black Locust
Technique:          SRC
Biomass Yield:    220 - 380
Sort:           Tree
Height:           2500 cm 
Habitat:           Inland
Flowering:           June

The black locust is a tree noted 
for attracting wildlife, nitrogen 
fixation and its toleration for at-
mospheric pollution. It is widely 
used for windbreaks, shelterbelts 
and for the proiduction of woody 
biomass for energy. The bark is 
used for paper making and a 
substitude for silk and wool. The 
tree also provides erosion control 
. The plant also attracts bees and 
butterflies due to its fragant 
flowers. 

Robinia pseudoacacia L.
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Water Wetlands InlandCommon Name: Jahtropha
Technique:           Oil Plant
Oil content:          35-45%
Seeds (kg/ha):      1250 - 5000
Oil (kg/ha):          450 - 2250
Sort:            Shrub
Height:            600 cm 
Habitat:            Inland (tropical)
Growth:           Perennial
Flowering:            October

Jahtropha curcas

A multipurpose, drought 
resistant plant which is widely 
distributed in the wild and 
cultivated in many southern 
countries. It has the ability to 
grow on poor soils , wherefor 
mariginal land can be used. 
Reduces wind and water erosion 
and runoff. The plant grows 
quick and is easy to establish.  The 
oil can be used for kerosene, diesel 
and other fuels. It can handle 
strong winds but no maritime 
exposure and is frost tender.
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Water Wetlands InlandCommon Name: Lunaria
Technique:           Oil Plant
Oil content:          30 - 40%
Seeds (kg/ha):      2000 - 2500
Oil (kg/ha):          600 - 1000
Sort:            Shrub
Height:            90  cm 
Habitat:            Inland 
Growth:           Annual/biennial
Flowering:            May - July

Lunaria annua 

Lunaria annua is a plant 
native to southern Europe and 
west Asia, but well adapted to 
northern Europe countries. The 
oil of the plant can be used by 
the oleochemical industries for 
the production of lubricants, 
additives and pharmaceutical 
products. The plant grows in 
a fast rate and is noted for 
attracting wildlife and is 
pollinated by bees. It grows in 
sandy, loamy and clay soils and 
tolerates acid and alkaline soils. 
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Water Wetlands InlandCommon Name: Safflower
Technique:           Oil Plant
Oil content:          21 - 22%
Seeds (kg/ha):      2600 - 4000
Oil (kg/ha):          560 - 1000
Sort:            Shrub
Height:            100  cm 
Habitat:            Inland
Growth:           Annual
Flowering:            May - October

Carthamus tinctorius

Safflower can grow naturally in 
very poor and alkaline soils. An 
edible oil is obtained from the 
seed, which can be used for light-
ing, paint, linoleum, and wax 
clothes. Besides it can be used as a 
diesel substitute. 
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Water Wetlands InlandCommon Name: Switchgrass
Technique:           Phytoextraction      
 (to the root system   
 whilst preventing the   
 translocation to the   
 aireal mass)
Pollutant:              Pb, Cd
Sort:            Grass
Height:            180 cm 
Habitat:            Inland
Growth:           Perennial 

Panicum virgatum L.

Switchgrass can grow naturally 
in poor soils, it is used as ground 
cover to control erosion and it 
is a usefull energy substitute. It 
has low fertilization and herbi-
cide requierments and is a fast 
growing species and can tolerate 
drought and maritime exposure. 
The plant is sometimes used as 
windbreak in crop fields and is a 
valuable soil-stabilization plant.  
The plant has the potential to 
produce 400 L ethanol per ha 
compared to 270 for sugarcane 
and 160 for corn.
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Water Wetlands InlandCommon Name: Reed canarygrass
Technique:           Rhizofiltration
Sort:            Grass
Height:            150 cm 
Habitat:            Wetlands
Growth:           Perennial 
Flowering:            July - September

Phalaris arundinacea

Reed canary grass grows well in 
temperate climates and can tol-
erate many types of soils. It is one 
of the highest yieling grasses with 
annual yields ranging from 8 - 
20 p/ha, thus a hugh potential as 
biomass. Besides the grass type is 
goof for erosion control, noted for 
attracting wildlife and one of the 
main species used for water pu-
rification treatment systems for 
grey water and sewage effluent 
of industrial sources
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Water Wetlands InlandCommon Name: Creeping Thistle
Sort:           Herbacaous
Height:           90 cm 
Habitat:           Inland
Growth:           Perennial
Flowering:           July - September

The Creeping Thistle is plant 
that grows at a fast rate and 
seeds from August to October. 
The specie is pollinated by bees, 
flies, moths and butterflies. It is 
suitable for light sandy, medium 
loamy and heavy clay soils. It is 
extremely tolerante to PH as it 
is suitable for acid, neutral and 
alkaline soils. It cannot grow in 
shaded areas and preferes moist 
soils. The thistle seeds can be used 
for bioplastic production. 

Cirsium arvense


