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Abstract       The areas affected by ash deriving from thermal power stations 
are not ideal for agricultural crop production, especially due to problems like 
increased heavy metal content, thus these soils could be successfully 
exploited by plants producing high quantities of biomass. The researches on 
ash pits and in pots with a mixture of ash with other types of materials, as soil 
or peat, show that Festuca arundinacea can properly use these types of 
substrates, with high concentrations of heavy metals, high pH and low content 
of nutrients. Studies were represented by a pot experiment, the experimental 
substrate in pots being directly used for sowing the plant material. For the 
researches we used the following experimental variants: V1 – 100% soil 
(control), V2 – 50% soil + 50% ash and V3 – 100% ash. The influence of ash 
on plant growing and development was assessed by measuring the following 
agro-biological parameters: plant height (cm), root length (cm), quantity of 
biomass (g/pot). The results of pot experiment regarding the effect of ash 
from thermal power station on Tall fescue’s growing and development rate 
show that in the first two weeks of growing, the plants from pots with ash had 
a much higher intensity of growing rate than control plants. At the end of 
experiment, plants from 100% ash variant presented a low regression of 
height (19,64% less) compared to control variant. Also the variant with the 
ash + growing substrate mixture produced 32,15% higher plants than control 
substrate. Growing of root system was positively influenced only by the ash + 
soil mixture variant (with an increase of 78,13% compared to control). Tall 
fescue presented an increase of plant weight only in case of ash + soil 
mixture and a low decrease when ash was used alone as growing substrate.   
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 There are several types of biomass sources which can 

be use for producing different forms of bioenergy. 

Biomass crops can use exhausted soils, affected by ash 

from thermal power stations, as a result of wind-

dispersion of ash pits, as well as areas covered by ash 

pits, in this case energy plants being cultivated directly 

on the pit or in soil or other substrates deposited 

directly on the pit’s surface. The areas affected by ash 

deriving from thermal power stations are not ideal for 

agricultural crop production, especially due to 

problems caused by heavy metal content, thus these 

soils could be successfully exploited by plants 

producing high quantities of biomass [1,4]. The 

inhibition factor for plants growing on ash pits is 

represented by the humidity deficit and lack of 

nutrients. Frequent irrigation can satisfy the plants’ 

need for the humidity factor. In case of a good supply 

of water and mineral elements, the perennial 

gramineous plants can tolerate quite well the ash, being 

able to produce significant yield, as in normal field 

conditions [4,5]. The Festuca arundinacea species has 

a high growing potential, can very well adapt to 

different ecological conditions, has low water 

requirements (prefers relatively wet conditions) and 

has very low requirements regarding soil conditions, 

growing on soils with pH between 4,5 – 9,5 [2,6]. The 

researches on ash pits and in pots with a mixture of ash 

with other types of materials, like soil or peat, show 

that this species can properly use these types of 

substrates, with increased concentrations of heavy 

metals, high pH and low nutrient content. 

 

Material and Method 

 
Experiments were realized in 8 liters pots. Seeds were 

sown directly in the substrate in pots, in the same day, 

and the quantity of seed was correlated with the 

seeding rate of High fescue cultivated in field. 
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Regarding light and water conditions, pots were kept in 

greenhouse then open air, being illuminated by natural 

light but irrigated artificially. Plants were extracted 

from pots together with the growing substrate, which 

was removed under water jet. For researches we used 

the following experimental variants, each in 3 

repetitions: V1 – 100% soil (control), V2 – 50% soil + 

50% ash and V3 – 100% ash. The influence of ash on 

plant growing and development was assessed by 

measuring the following agro-biological parameters: 

plant height (cm), root length (cm), quantity of biomass 

(g/pot). Data obtained after measurements and 

determinations were processed with statistical analysis 

(analysis of variance). 

Results and Discussions 

 
In the first two weeks plants from ash variant were 

much higher than those cultivated in control variant. 

When plants were extracted from pots, in case of 100% 

ash variant, the plant height had smaller values than 

control. Two weeks after emergence, plants from ash + 

soil mixture were with 361,45% higher, meanwhile 

plants from 100% ash variant were 341,57% higher 

than control variant (Table 1 and Figure 1). At the end 

of experiment plants from 100% ash variant presented 

a low regression of height (19,64% lower) compared to 

control.

 

Table 1 

Influence of thermal power station ashes on the height of Festuca arundinacea Schreb. plants  

(cm, two weeks after emergence) 

Variant Average height (cm) Difference (cm) Difference (%) Significance  

Control (Soil) 1,66 - 100  

Ash + Soil (1 / 1) 7,66 6,00 461,45 *** 

Ash 7,33 5,67 441,57 *** 

DL 5% = 1,51   DL 1% = 2,50   DL 0,1% = 4,69   [cm] 

At the variant with the ash-soil mixture plants maintained their growing rate, with 32,15% compared to control (Table 

2). 

 

Table 2 

Influence of thermal power station ashes upon the height of Festuca arundinacea Schreb. plants  

(cm, at the end of researches) 

Variant Average height (cm) Difference (cm) Difference (%) Significance  

Control (Soil) 37,33 - 100  

Ash + Soil (1 / 1) 49,33 12,00 132,15 *** 

Ash 30,00 -7,33 80,36 oo 

DL 5% = 2,39   DL 1% = 3,96   DL 0,1% = 7,41   [cm] 

 

 
Fig. 1. Influence of thermal power station ashes on the height in Festuca arundinacea Schreb plants 
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Root growing was positively influenced only by the 

ash + soil substrate. Thus in case of ash + soil variant 

roots had an average length with 9,5 cm higher than 

those of control, which means a gain of 78,13% 

compared to control. The negative impact cause by 

100% ash was not as high, roots being with only 0,5 

cm shorter than in case of control (Table 3). 

 

Table 3 

Influence of thermal power station ashes on the length of Festuca arundinacea Schreb. roots (cm) 

Variant Root length (cm) Difference (cm) Difference (%) Significance  

Control (Soil) 12,16 - 100  

Ash + Soil (1 / 1) 21,66 9,50 178,13 *** 

Ash 11,66 -0,50 95,89 - 

DL 5% = 2,50   DL 1% = 4,13   DL 0,1% = 7,43   [cm] 

 

Table 4 

Influence of thermal power station ashes on fresh weight (biomass) of Festuca arundinacea Schreb. plants  

(g fresh weight / pots) 

Variant Average biomass 

(g / vas) 

Difference (g) Difference (%) Significance 

Control (Soil) 2,66 - 100  

Ash + Soil (1 / 1) 6,53 3,87 245,49 *** 

Ash 1,23 -1,43 46,24 o 

DL 5% = 1,16   DL 1% = 1,91   DL 0,1% = 3,58   [g] 

 

Tall fescue presents a growing tendency of plant 

weight in case of ash + soil variant and a decrease of 

values when 100% ash was used as a substrate, 

compared to control. Thus in case of ash + soil 1:1 

mixture, average fresh weight increased with 3,87 g, 

which is 145,49% compared to control, meanwhile in 

case of 100% ash, the average value of biomass 

decreased with 1,43 g, which means 46,24% compared 

to control (Table 4). 

 

Conclusions 

 
Regarding the researches in pots, the influence of ash 

from thermal power station on growing and 

development of Tall fescue, the following conclusions 

were marked out: the studies showed that ashes directly 

influence the growth and development of analyzed 

species; regarding the growing of Festuca 

arundinacea, in the first two weeks plants form pots 

with ash had significantly higher values for plant 

height than control. At the end of experiments, plants 

from pots with 100% ash presented a slow regression 

on height (19,64% lower) compared to control plants. 

In the same time, the values for plants cultivated in the 

mixed substrate were 32,15% higher than control. The 

growing of roots was positively influenced only by the 

ash + soil mixture, with a 78,13% increase compared to 

control. Tall fescue registered an increase of biomass 

quantity on ash + soil variant and a decrease on 100% 

ash substrate. 
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