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Abstract       Due to its high calcium and magnesium content, thermal power 
station ash can be used as amendment on some soils. As a soil amendment, 
the ash can be applied alone or in mixture with organic fertilizers or other 
materials. Studies were represented by a pot trial, 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. Na, K, Ca and Mg content was 
determined with the atomic absorption spectrophotometry method. The ash 
had a direct influence on chemical composition of plants. Regarding the ash 
content in dry matter, the values were slightly higher in variants with ash from 
thermal power station in different proportions. Compared to control, the 
sodium, potassium, calcium and magnesium contents increased in variants 
with ash from thermal power station. The highest contents of sodium and 
potassium were found in the 100% ash variant, meanwhile the highest values 
for calcium and magnesium contents were measured in plants cultivated in 
ash + soil substrate mixture.   
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The main restrictive factor for the growing of plants on 

ash pits is the lack of water and nitrogen, adding the 

effects of heavy metals, metalloids and nonmetals, like 

boron. Ashes form thermal power station thus can be 

utilized as amendments on certain types of soils. As a 

soil amendment, the ash can be applied alone or in 

mixture with organic fertilizers or other materials. The 

use of swine manure with fly ash increases the 

availability of Ca and Mg balancing the ratio between 

monovalent and bivalent cations (Na
+
 + K

+ 
/ Ca

2+
 + 

Mg
2+

), which otherwise proves detrimental to the soil 

[1]. The ability of Ca to enhance 

flocculation/aggregation of soil particles, particularly 

clay, keeps the soils friable, enhances water penetration 

and allows roots to penetrate hard/compact soil layers. 

Calcium readily replaces Na at clay exchange sites to 

enhance soil flocculation and stability. An appreciable 

change in the soil physicochemical properties, rising of 

pH and increased rice crop yield was obtained by 

mixed application of fly ash and paper factory sludge 

and farmyard manure [2,3]. Co-utilization of a mixture 

of fly ash, sewage sludge and lime in the ratio of 

60:30:10 had beneficial soil ameliorating effect [5]. 

Incorporation of slash in soil had positive effects on 

soil pH and Ca, Mg and P content and reduction in the 

translocation of Ni and Cd and enhanced growth and 

yield of corn, potatoes and beans in pot trials [4]. 

Dactylis glomerata is a species with high demands for 

nutrients and prefers soils with pH between 6,5 – 7 [6]. 

 

Material and Method 

 
Experiments were realized in 8 liters pots. Seeds were 

sown directly in the substrate from pots, in the same 

day, and the quantity of seed was correlated with the 

seeding rate of Dactylis glomerata cultivated in field. 

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. Na, K, Ca and Mg 

contents were determined with flame atomic absorption 

spectrophotometry method. Samples were calcined in 

porcelain capsules until a raw ash was obtained, then 

were solubilized. The solution was spayed into the 

flame of the atomic absorption spectrophotometer and 

the absorption of radiance (absorbance) was measured 

with photometric method at the specific wavelength for 

each element. Experimental data were processed with 

statistical analysis (analysis of variance). 
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Results and Discussions 

 
In case of orchard grass there was a direct influence of 

thermal power station ash on chemical composition of 

plants. 

Regarding the ash content of dry matter, the values 

reported a slight increase in those variants which 

contained ashes from thermal power station in different 

proportions. Compared to control variant, the ash 

content thus increased with 4,64% in ash + soil variant 

and with 20,36% in 100% ash variant (Table 1).

 

  Table 1 

Influence of thermal power station ashes on the ash content reported to D.M. of Dactylis glomerata L. (%) 

Variant Ash content  

(%) 

Difference 

 

Diference 

% 

Significance 

Control (Sol) 15,72 - 100  

Ash + Soil (1 / 1) 16,45 0,73 104,64 - 

Ash 18,92 3,20 120,36 ** 

DL 5% = 1,42  DL 1% = 2,36  DL 0,1% = 4,41 

Table 2 

Influence of thermal power station ashes on the sodium content of Dactylis glomerata L. plants (g/kg D.M.) 

Variant Content 

(g/kg S.U.) 

Difference 

 (g) 

Diference 

% 

Significance 

Control (Sol) 4,63 - 100  

Ash + Soil (1 / 1) 4,77 0,14 103,02 - 

Ash 6,36 1,73 137,37 * 

DL 5% = 1,65   DL 1% = 2,73   DL 0,1% = 5,11   [g] 

Table 3 

Influence of thermal power station ashes on the potassium content of Dactylis glomerata L. plants (g/kg D.M.) 

Variant Content 

(g/kg S.U.) 

Difference 

 (g) 

Diference 

% 

Significance 

Control (Sol) 21,66 - 100  

Ash + Soil (1 / 1) 23,98 2,32 110,71 * 

Ash 24,31 2,65 112,23 * 

DL 5% = 2,00   DL 1% = 3,30   DL 0,1% = 6,18   [g] 

Table 4 

Influence of thermal power station ashes on the calcium content of Dactylis glomerata L. plants (g/kg D.M.) 

Variant Content 

(g/kg S.U.) 

Difference 

 (g) 

Diference 

% 

Significance 

Control (Sol) 4,67 - 100  

Ash + Soil (1 / 1) 6,15 1,48 131,69 ** 

Ash 5,23 0,56 111,99 - 

DL 5% = 0,74   DL 1% = 1,23   DL 0,1% = 2,29   [g] 

 

Tabelul 5 

Influence of thermal power station ashes on the magnesium content of Dactylis glomerata L. plants (g/kg D.M.) 

Variant Content 

(g/kg S.U.) 

Difference 

 (g) 

Diference 

% 

Significance 

Control (Sol) 1,55 - 100  

Ash + Soil (1 / 1) 2,89 1,34 186,45 *** 

Ash 2,08 0,53 134,19 * 

DL 5% = 0,39   DL 1% = 0,64   DL 0,1% = 1,19   [g] 
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The high solubility of alkaline metal compounds makes 

the absorption of alkaline metals less influenced by pH, 

thus sodium and potassium contents increase with the 

growing of ash content in the mixture. Compared to 

control, the sodium content increased with 3,02% in 

ash + soil variant and with 37,37% in 100% ash 

substrate (Table 2). 

Compared to control, also potassium content increased 

with 10,71% when the substrate mixture was used, and 

with 12,23% when plants were cultivated on 100% 

ashes (Table 3). 

Compared to alkaline metals, the alkaline-earth metals 

are characterized by a low solubility of compounds. 

Even if the influence of soil solution’s (substrate’s) 

character is perceptible, the alkaline-earth metal 

content is higher in variants with ashes than in control. 

We measured the highest calcium and magnesium 

contents in plants cultivated in ash + soil substrate 

mixture, the calcium content being higher with 

31,69%, meanwhile the magnesium with 86,45% than 

in control (Tables 4 and 5). On 100% ash variant, the 

calcium content was 11,99% and the magnesium with 

34,19% higher than in control. 

 

Conclusions 

 

There was a direct influence of thermal power station 

ashes on chemical composition of orchard grass. 

Regarding the ash content in dry matter, the values 

were slightly higher in variants with ash from thermal 

power station in different proportions. Compared to 

control, the sodium content increased with 3,02% in 

ash + soil variant and with 37,37% in 100% ash 

substrate. Also potassium content was 10,71% higher 

in the variant with substrate mixture than in control 

plants, and with 12,23% higher when plants were 

cultivated on 100% ash substrate. The alkaline-earth 

metal content was higher in variants with ashes than in 

control. The highest calcium and magnesium contents 

were measured in plants cultivated in ash + soil 

substrate mixture, the calcium content being higher 

with 31,69%, meanwhile the magnesium with 86,45% 

than in control. 
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