
Pteris vittata 
 
 

INTRODUCTION 
 
Pteris vittata

Terrestrial or lithophytic, it is an invasive plant. 
It it is known to be a hyperaccumulator plant of 
arsenic used in phytoremediation.  

 is a perennial, evergreen species 
of fern in the genus Pteris, native to China.  

 
GENERAL INFORMATION 
 
Scientific name: Pteris vittata L. 
Common name(s): Chinese Brake fern 
(English), Pteride a foglie lunghe (Italian) 
Family: Pteridaceae 
Habitat description: damp cliff and wall (0-
300 m) 
World range: All tropical zones of Eurasia, 
Africa and America 
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DESCRIPTION 
 
Height: up to 1 m 
Growth rate: fast 
Habitat: P vittata mostly grows along 
roadsides and almost on any calcareous 
substrate such as old masonry, sidewalks, 
building crevices. 
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Roots habit  
Rhizome short-creeping 
 
Foliage 
 
P. vittata has linear frond segments and sub-
palmate division. 
Leaf type: fronds are monomorphic, arching, 
appearing to radiate from a crown 
Leaf shape: 1-pinnate, oblong-obovate 
Leaf persistence: perennial 
Leaf color: green 
 
Propagation: spores 
Fertile fronds bear sporangia (spore producing 
structures) on the underside of fronds. A group 
of sporangia is referred to as a sorus.  
 

 
 
 
 
 
 
 
 



Culture 
 
It readily spreads, indicating that it has 
properties of a good colonizer (Wagner & 
Smith, 1993; Bondada and Ma 2003). 
Light and water requirement: it prefers moist 
soils and shadow but tolerates dry conditions 
and bright sunlight. 
Soil tolerances: it can grow on almost any 
calcareous substrate, alkaline pH, such as sites 
contaminated with arsenic. 
 
USE AND MANAGEMENT 
 
It has been praised for its potential to remediate 
soils contaminated with arsenic. Even though it 
has the beneficial quality of being a 
hyperaccumulator, it is still considered an 
invasive plant and should be managed as such. 
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USE IN PHYTOREMEDIATION 

 
Contaminants of concern 
 
Interaction of plant and contaminants: 
Tolerant plant  (enhancement of microbial 
community) / phytoremediation 
 
Mechanism involved in phytoremediation: 
Phytostabilisation/rhizodegradation/phytoaccumul
ation/phytodegradation/phytovolatilization/ 
evapotraspiration 
 
Types of microorganisms associated with 
the plant 
 
Laboratory/field experiment 
 
Initial contaminant concentration 
 
 
Length of Experiment 
 
Post-experiment contaminant 
concentration 

As 
 
Phytoremediation 
 
 
 
Phytoaccumulation 
 
 
 
 
Not reported in the publication 
 
 
Laboratory experiment (hydroponics) 
 
Polluted groundwater had concentrations of 
total As of 46 μg/l and As (III) of 1.6 μg /l. 
 
3 days 
 
Experiment n. 1 (effects of P addiction, plant 
density, plant re-use and plant age) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Post-experiment plant condition 
 
Growth medium 
 
 
 
 
 
 
 
 
 
 
 
 
 
Age of plant at 1st exposure  
(seed, post-germination, mature) 
 
Requirements for phytoremediation  
(specific nutrients, addition of oxygen) 
 
 
 

Within 3 days the arsenic concentrations in 
the groundwater decreased from 28 to 5 μg/l 
for a single plant.  This indicates that one 
plant was sufficient to remove arsenic from 
600 ml groundwater in 3 days. 
The arsenic-depletion rate by a 12-month-old 
fern plant was just 42–52% of that observed 
for 3-month-old fern plants at the end of 3 
days 
The calculated uptake rates at 72 h were 
(nmol/g of root f.wt h): 
 0.41 ± 0.064 for the control, 

 0.44 ± 0.065 for solution P free 

 and 0.092± 0.027 for solution P-rich  
The results indicated that supplying P to the 
groundwater significantly inhibited arsenic-
uptake rates. 
Experiment n. 2

56% of arsenic in 8 L of groundwater was 
removed by 20 plants in 1 day, reaching 20 
μg/l. After 3 days, the arsenic concentration in 
the groundwater was below 10 μg/l 

 (setup of groundwater 
remediation) 

 
Not reported in the publication. 
 
Experiment n. 1

Control: arsenic-contaminated groundwater. 

 (effects of P addiction, plant 
density, plant re-use and plant age) 

Experimental solution: the same groundwater 
amended with P-free or P-rich 20% 
Hoagland–Arnon nutrition solution. 
Solution pH for all treatments was adjusted to 
7.0 normalized to the groundwater’s pH.  
Experiment n. 2

Plastic tank filled with granular gravel 
(crushed stone, about 0.5–1 cm in size) and 8 
L of arsenic-contaminated groundwater . 

 (setup of groundwater 
remediation) 

 
3-month old fern plants 
 
A plastic tank filled with granular gravel may 
be feasible to remove arsenic from 
groundwater in a large-scale operation. 
Phosphorus should be excluded or reduced 



Contaminant storage sites in the plant  
(root, shoot, leaves, no storage) 
 
Reference 
 

since it competes with plant arsenic uptake. 
Not reported in the publication. 
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