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Abstract

Pastorek M., Kára J., Pastorek Z. (2015): Experimental research on phytomass suitable for production of 
biogas. Res. Agr. Eng., 61: 129–133.

The structure of the dry material plant is made up of a cell tissues system. The walls of the cells are formed by cellulose 
and lignin, ingredients difficult to biodegrade. Therefore, the aim of the breeders performed a variety of energy plants, 
providing a high yield of dry matter in the green state. This applies particularly to herbs, grown on agricultural and arable 
land (for example cereals, maize, sorghum, hemp, amaranthus, mallow, sugar beet, potatoes, fodder crops on arable land, 
permanent grassland and other). The subject of the experiment was to evaluate selected varieties of maize and sorghum 
and to determine the suitability of the materials on the device model for anaerobic fermentation mixed with beef slurry, 
and ferment from the biogas plant. Among the varieties of maize there are the significant differences in the production 
of biogas in the same conditions. Of the three maize varieties (Fixxif, Saxxo, Benicia), the most powerful was Saxxo.
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Plant biomass (phytomass) has become an indis-
pensable material for agricultural biogas plants. 
The name used for these materials is plants with 
herbal character, unlike wood. Their use in agri-
cultural biogas plants requires certain conditions 
necessary for the biodegradation of organic plant 
matter. This process is described in the literature 
by many authors (Karpenstein-Machan 2005; 
Eckel et al. 2006; Straka et al. 2006; Dohler et 
al. 2009; Vetter et al. 2009; Dohler, Paterson 
2011; Pastorek et al. 2013) (Fig. 1). 

The structure of the dry material plant is made 
up of a cell tissues system. The walls of the cells are 
formed by cellulose and lignin, ingredients difficult 

to biodegrade. Therefore, the aim of the breeders 
performed a variety of energy plants, providing a 
high yield of dry matter in the green state. This ap-
plies particularly to herbs, grown on agricultural and 
arable land (cereals, maize, sorghum, hemp, ama-
ranth, mallow, sugar beets, potatoes, fodder crops 
on arable land, permanent grassland and other).

The result of anaerobic fermentation determines 
not only the selection of the appropriate herbs, but 
also its processing or mixing before the entry into 
the fermenter.

In agricultural biogas plants, in addition to pur-
posely cultivated energy herbs, exclusively the live-
stock manure is used which is according to the law 

Supported by the Ministry of Agriculture of the Czech Republic, Project No. MZE 0002703102.

129

Res. Agr. Eng. Vol. 61, 2015 (3): 129–133

doi: 10.17221/74/2013-RAE



about fertilizers No. 156/1998 Coll., as amended, 
livestock excrements and vegetable waste from ag-
ricultural production. The suitability of the mate-
rial for the anaerobic fermentation in the fermenter 
assessed the content of organic solids, and volatile 
compounds in it, according to the proportional 
representation of carbon, nitrogen, phosphorus 
and potassium (600:20:5:1). (Straka et al. 2003; 
Pastorek et al. 2004; Mužík, Kára 2008). 

The subject of described experiments was to eval-
uate selected varieties of maize and sorghum and to 
determine the suitability of the materials on model 

of the device for anaerobic fermentation, mixed 
with beef slurry and ferment from the biogas plant.

MATERIAL AND METHODS

For the experiments the following samples of 
plant material were selected: maize varieties Boni-
cia, Fixxif and Saxxo and sorghum.

Mixed material for laboratory processing was 
prepared from the three components: 
– beef slurry
– ferment from a biogas plant (Kněžice, Czech Re-

public) 
– plant material (maize, sorghum).

Control sample contained only beef slurry and fer-
ment. For the experimental monitoring of anaero-
bic process laboratory equipment (Fig. 2) of the Re-
search Institute of Agricultural Engineering (RIAE), 
Prague, Czech Republic was used. It is a system of 
nine fermenters of 3-litre volume (custom design, 
RIAE, Prague, Czech Republic), stored in the tem-
pered water bath. Produced biogas is measured by 

Fig. 1. Fractionation of wet material in the fermenter  
(Pastorek et al. 2013)

Fig. 2. Equipment for measuring of biogas production
1 – glass bottle; 2 – basic plate; 3 – input biogas; 4 – water 
basin; 5 – biogas

Fig. 3. Experimental (a) fermenters (1-l volume) and (b) gas- 
holders (3-l volume)
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Fig. 4. Equipment for biogas analysing (analyser AIR LF)
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lysed and measured by AIR LF equipment (AIR LF, 
Prague, Czech Republic) (Fig. 4).

RESULTS AND DISCUSSION

The processed measured results are shown in the 
following figures. The results in Fig. 5 suggest that 
the addition of maize to the mixture has always a 
positive impact on the production of biogas. The 
largest impact was that of variety Saxxo (Fig. 5b). 
The expected positive result of crushed maize and 
sorghum should not be compared with a control 
sample in the case of varieties Fixxif and Benicia  
(Fig. 6). Developments of relation between the con-
tent of methane and of carbon dioxide for various 
varieties of maize are shown in Fig. 7.

Fig. 5. Biogas daily production at biogas plant Kněžice with maize variety (a) Benicia, (b) Fixxif and (c) Saxxoo 

(a)

(b)

(c)

special equipment (custom design, RIAE, Prague, 
Czech Republic) (Fig. 3). The value of production of 
biogas is verified in the daily interval, recorded and 
graphically evaluated. Biogas composition was ana-
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CONCLUSION

The variety of maize has a certain influence on 
the production of biogas by anaerobic fermentation. 
From the three monitored varieties (Fixxif, Saxxo, 
Benicia), the best results were observed with Saxxo 

mixed with beef slurry, and ferment from the biogas 
plant. At present, the higher number of bred corn 
varieties, which could give good yields and a shorter 
growing season and lower average temperature dur-
ing the growing season. It is likely that yields per hec-
tar of corn in our climate will continue to increase.

Fig. 6. Biogas production from ferment, maize and sorghum 

Fig. 7. Relation between methane and carbon dioxine content for various maize varieties and sorghum
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