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Abstract 

Pteridium aquilinum (L.) Kuhn (bracken) is one of the most problematic 

species from Romanian permanent grasslands, mostly in hill and mountain area. The 

impact of this species is multiple, because it reflects at different levels, respectively 

biodiversity, rare species, livestock productivity and health, forestry production or crop 

production. Thus the species is toxic for cattle and for humans. Numerous grassland 

areas from Romania impacted by bracken are found in protected areas and the control 

of this weed is very problematic because there are allowed only the non-chemical 

control methods, mostly cutting. The literature shows that there aren’t significant 

differences regarding the efficiency between the chemical and mechanical control 

methods. The most important thing for the application of the control works is timing, 

having in view to prevent the formation and maturation of the spores and the 

accumulation of the reserve substances in the rhizomes. 
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INTRODUCTION 

 

The interest for the species 

Pteridium aquilinum (L.) Kuhn 

(bracken) comes from the fact that 

numerous extensive grasslands from 

upland area from Romania are 

invaded by this species. The 

problem was in the last years 

brought in the attention of the wide 

public from Romania by the mass-

media and agriculture newspapers 

and web-sites and by other actors 

interested in the grassland domain. 

Thus, bracken is mentioned in the 

Annex 5 of the Frame Guide for the 

application of the methodological 

norms of the law regarding the 

permanent grasslands (OUG 

34/2013) as harmful and noxious 

plant in the hill and mountain 

permanent grasslands. Thus, 

bracken is described in the short list 

of the 10 most ”undesirable” weeds 

from grasslands promoted by the 

Romanian Agency for Payments 

and Intervention in Agriculture 

(APIA) (http://www.apia.org.ro). 

Bracken is mentioned also in 

the EU Action plan regarding the 

habitats (e.g. habitat 4030 European 

dry grasslands) as creating different 

http://www.apia.org.ro/
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issues at different ecological levels 

(Olmeda et al., 2020). 

The problems caused by this 

species are numerous, the greatest 

impact being mentioned on 

biodiversity in general, on rare 

and/or protected species, on 

livestock production, on forestry 

production and on crop production 

(Grime et al., 1988; Tomson, 2004; 

Culiță et al., 2016; Sărățeanu et 

Moisuc, 2011; Sărățeanu et al., 

2020a; 2020b). 

Thus, bracken is considered 

to be toxic for the cattle and for 

humans, having carcinogenic 

potential (Crane, 1990; Masuda et 

al., 2011). 

The invasion of bracken and 

other invasive species in grasslands 

is determined in Romania mainly 

due to the depopulation and 

population ageing in the hill and 

mountain area (Sărățeanu et 

Moisuc, 2007), that is reflected in 

the decrease of the number of 

grazing animals. This fact had 

leaded in the last decades to the 

random use or even abandonment of 

numerous permanent grasslands 

lately invaded by noxious weeds 

(Sărățeanu et Moisuc, 2004; 

Sărățeanu et al., 2008) as bracken. 

The goal of this paper is to 

analyse the available literature 

regarding the issues provoked by 

bracken invasion and the most 

effective ways of control applicable 

in the permanent grasslands. 

 

DISCUSSIONS 

 

1. Bracken short description and 

taxonomy 

Bracken is an herbaceous 

perennial fern species (Ciocârlan, 

2000) that propagates by spores 

(Grime et al., 1988) and vegetative 

by underground rhizomes with high 

branching capacity (Whitehead et 

Digby, 1997; Duc et al., 2003). The 

roots of bracken have mycorrhizae 

(Turnau et al., 1993; Grime et al., 

1988), the mycorrhizae being 

important for the survival of the 

invasives in new habitats (Cotuna et 

al., 2014; Cotuna et al., 2014). The 

fronds appear from the rhizomes 

and can reach various heights, from 

30 cm in poor environmental 

conditions to 2 m in good 

conditions. The frond is divided 

three times (Grime et al., 1988).  

On the edges of the 

underside of the leaves are forming 

the sori that represent aggregated 

sporangia that will produce 

numerous spores, that became 

mature in August-September 

(Grime et al., 1988; Ciocârlan, 

2000). According with Grime et al. 

(1988) one frond can produce about 

30 million spores that are dispersed 

by wind. There is a suspicion that 

the spores survive in soil profile, till 

to 10 years. In general bracken 

regenerates vegetatively, but after 

fire it regenerates by spores. This is 

the reason why the species 

reproduction is considered to be 

amphimictic and apomictic 

(Kovacs, 1979).    

Pteridium aquilinum (L.) 

Kuhn (bracken) (sin. Eupteris 
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aquilina (L.) Newm.; Pteris aquilina 

L) is a fern species from the 

botanical family Dennstaedtiaceae 

(Hypolepidaceae), (Mars et Watt, 

2006) class Pteridopsida, phylum 

Pteridophyta (Grime et al., 1988; 

Page, 1989; Pakemann, 2000; 

Thomson et Alonso-Amelot, 2002; 

Thomson, 2004; Darbyshire, 2008; 

Thomson, 2008; Thomson, 2012). 

Bracken is a cosmopolitan 

genus (Thomson, 2004, Mars et 

Watt, 2006). According with 

numerous researches realised by 

Thomson (2004, 2008, 2012) 

Pteridium genus is considered to be 

controversial because of the 

plasticity of the features used for 

taxonomic description, that are 

influenced by the growing 

environment. There were classified 

several species and subspecies of 

Pteridium. An interesting aspect 

regarding this genus is that the 

genotype of the different 

morphological types from different 

continents (Europe, Asia, North 

America and Africa) is similar 

(Thompson, 2005; Mars et Watt, 

2006). There were described 11 

subspecies of Pteridium aquilinum, 

the subspecies aquilinum being the 

one most spread in Europe, North 

Africa and in the Azores and 

Canaries archipelagos (Thomson et 

Alonso-Amelot, 2002; Tomson, 

2005, Tomson, 2012).  

 

2. Bracken spread and habitat 

Pteridium genus occurs on 

almost all continents, the only 

continent where cannot be found is 

Antarctica (Mars et Watt, 2006). 

The altitudinal spread of 

bracken is from mountains to 

highland, in Europe being found 

from 0 to more than 3000 metres 

above sea level (Thomson et 

Alonso-Amelot, 2002; Tomson, 

2005, Tomson, 2012). 

The habitat of bracken is 

various in Europe, the species being 

found in grasslands, shrublands, 

forests and (Tomson, 2005), 

wastelands, riverbanks, cliffs 

(Grime et al., 1988), heater 

moorlands (Birnie et al., 2000). 

Bracken has very high 

tolerance for shading, being a 

species highly competitive for light 

(Mars et Watt, 2006; Gaudio et al., 

2011) 

Bracken grows on numerous 

soil types from sandy soils to 

packed soil; from deep to 

superficial; from rich to poor in 

nutrients (Wesche et al., 2000< 

Mars et Watt, 2006). Soil Ph 

preferred by bracken is the acid one, 

but it can be found on low alkaline 

soils too (Grime et al., 1988; Mars 

et Watt, 2006). Regarding the 

demands for nitrogen the opinions 

differ, thus is considered as 

indifferent (Ciocârlan, 2000) or with 

demands for soils poor in mineral 

nitrogen (Ellenberg, 1974 cited by 

Kovacs. 1979). 

The climate factors as 

rainfall and temperature have 

positive influence on the spread of 

bracken in different habitats (Mars 

et Watt, 2006) grasslands 

(Sărățeanu et al., 2008b) 

Vegetation fire stimulates 

the spread of bracken (D’Antonio et 
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al., 2000) in the habitats where it 

can become dominant. 

 

3. Bracken impact on grasslands 

and livesock 

Biodiversity of the 

permanent grasslands is severely 

affected by the invasion of bracken 

(Grime et al., 1988; Sărățeanu, 

2006; Sărățeanu et al., 2007). Thus, 

the invasion threats the rare and 

endemic species from permanent 

grasslands (Grime et al., 

1988Lameire et al., 2000; 

Sărățeanu, 2006). 

Pastoral value of the 

grassland invaded by bracken is 

degraded, these surfaces becoming 

in few years improper for grazing 

(Sărățeanu, 2006). 

All the parts of bracken are 

toxic. According with the researches 

developed by Masuda et al. (2011), 

the cattle exposed naturally to 

bracken can be affected by the 

toxicity of this species that causes 

cancer (squamous cell carcinomas 

of the upper digestive tract) due to 

the prolonged ingestion. Thus, 

according with Borzacchiello et 

Roperto (2008) the prolonged 

ingestion of bracken by cattle 

determines the appearance of 

tumours at the level of the upper 

digestive tract, the problem being 

mentioned in Brazil and other 

places from the world. 

 

4. Bracken invasive capacity 

In the literature, the genetic 

factors are considered to be 

determinant for species invasive 

capacity. Some of those are the 

chromosomes number (Rejmanek, 

2000; Pandit et al., 2011) and ploidy 

degree (Blossey, 2003; Pandit et al., 

2011). According with Chan (2005) 

(cited by Sărățeanu et al., 2008a) 

from a sample of 1182 diploid 

plants species 70% can be rare or 

endangered, respectively from a 

sample of polyploids 80% can be 

invasive. Thus, the invasive species 

have usually a high number of 

chromosomes and are polyploid, 

while the rare and endangered 

species have low number of 

chromosomes and are diploid 

(Pandit et al., 2011). Bracken has 52 

chromosomes and is polyploid 

(Kovacs, 1979). 

Regarding the short time 

dynamics of the invasion (figure 1) 

of bracken in western Romanian 

permanent grasslands there was 

noticed that from 1 square meter 

occupied by this species after two 

years that surface will reach in 

average to 2.41 square meters 

(Sărățeanu 2006; Sărățeanu et al., 

2008a). 

 

 
 

Figure 1. Dynamics of surface 

occupation coefficient of 

Pteridium aquilinum (L.) Kuhn 

(Sărățeanu 2006; Sărățeanu et al., 

2008) 
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The invasion of bracken in 

the grasslands from Romania is 

favoured by the abandonment or 

random use of the land. The main 

cause of this phenomenon is the 

depopulation of the hill and upland 

areas that leaded to the decrease of 

the livestock (Sărățeanu, 2006; 

Sărățeanu et Moisuc, 2007). 

 

5. Bracken potential use 

The use of bracken is very 

divert according with the literature, 

but having in view that the all the 

parts of the plant are toxic, there is 

recommended only the safe 

utilization of the biomass.  

Thus, the fibres from the 

bracken stalks can be used for the 

paper production due to their quality 

(Gülsoy et Şimşir, 2017).  

Other safe use of the 

bracken is as biomass fuel for 

heating (e.g. in U.K. is 

commercialized a product 

Brackenburn Brackettes that is 

made 100% from bracken) (Foulds, 

2016) 

 

6. Bracken control 

The control of bracken shall 

be or chemical or mechanical, both 

methods being efficient in the same 

measure (Gaudio et al., 2011). 

The regular cutting in the 

absence of grazing in the permanent 

grasslands invaded by bracken is the 

most effective control method 

(EIONET, 2016, Stewart et al., 

2008). 

At the setting of the proper 

measures for the control of bracken 

the approach shall be taken 

decisions at national level based on 

long term strategy and policy 

(Sutherland et al., 2004; Pullin and 

Stewart, 2006) there being 

necessary to be considered funding 

strategies to support the bracken 

control efforts (Stewart et al., 2008). 

 
CONCLUSIONS 

 

It is obvious that bracken 

creates great problems in the 

impacted permanent grasslands 

regarding the decrease of the 

economic value of the invaded 

agricultural land (permanent 

grasslands, cropland etc.). Thus, 

bracken interferes with the 

succession process, due to the dense 

and high canopy created that 

doesn`t allow the natural transition 

to shrubland and forest. 

Other problems created by 

bracken in the invaded permanent 

grasslands are: decrease of the 

biodiversity and high competition 

for resources with the vegetation 

community that can lead to the 

threatening of the rare and endemic 

species found there. 

The health issues produced 

to the humans and animals are 

almost totally neglected. The 

awareness regarding these problems 

shall be conducted at the level of the 

communities affected by the 

invasion with bracken, and at 

national level. In the low populated 

areas the authorities shall be 

involved and to support financially 

long time programs for the control 

of the bracken, because short time 
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actions are inefficient and the 

financial capacity of the local 

communities is very limited. In 

grassland the most recommended 

way of control of bracken is 

mechanical, by cutting, all the 

scientific evidences showing that 

this control method is efficient in 

the same way as the chemical one. 

The frequency of cuttings will be 

higher during the vegetation period 

in the highly invaded grasslands in 

the first two-three years; and in the 

following period is necessary at 

least one cut per year before the 

maturation of the spores in August. 

Thus, the cutting decreases the 

ability of bracken to store reserve 

substances in the rhizomes, that 

diminishes its capacity of vegetative 

regeneration. 
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