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Abstract 

 

This article presents the results of scientific research on some physiological processes in the energy crops Miscathus x 

giganteus 'TITAN' and Sorghum almum 'ARGENTINA', grown under the conditions of the central area of the Republic 

of Moldova, the dry biomass yield and quality indices of the obtained solid biofuels. The obtained results show the 

establishment of the physiological-biochemical activity in the species M. x giganteus by the values of the indices of 

photosynthesis intensity (3.39-8.682µmol m- s-1), in correlation with the intensity of transpiration (0.59-2.02 mmol m-2 s-

1), respiration (0.02 mol m-2 s-1) and the efficiency of photosynthetically active radiation (PAR) (320-385. µmol m-2 s-1). 

Comparative values of the resulting indices were established simultaneously for the species S. almum, with the values 

estimated in the process of photosynthesis (15.77-17.18 µmol m-2 s-1), the intensity of transpiration (1.26-1.84 mmol m-2 

s-1 ) and the efficiency of photosynthetically active radiation (PAR) 1061-1565 µmol m-2 s-1. These results show that the 

values of photosynthesis and PAR indices are more active and higher in M. x giganteus as compared with the values of 

the indices of S. almum. It was established that the stem dry biomass yield in the second season reached 1.18-1.89 

kg/m2, with a content of 45.23-45.64% carbon, 5.76-5.91% hydrogen, 0.25-0.40% nitrogen, 0.05-0.06% sulphur, 1.25-

4.40% ash, 18.99-19.20 MJ/kg gross calorific values and 17.30-17.45 MJ/kg net calorific values. The specific density of 

briquettes reached 770-850 kg/m3 and the specific density of pellets 970-1070 kg/m3. The local cultivars of M. x 

giganteus and S. almum may serve as feedstock for renewable energy production 
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The mobilization and domestication of new 

plant species should be able to take advantage of 

the growing understanding of the process of 

adaption, the knowledge of biological peculiarities, 

productivity, chemical composition and economic 

value of these plants in new soil and climatic 

conditions. Domesticating new plant species 

specifically for energy production may allow 

access to species that are better suited to energy 

production and avoid diversion of food crops.  
The Poaceae C4-plants, having a more 

effective photosynthetic pathway, possess such 

features as resistance to aridity, high 

photosynthetic yield and a high rate of CO2 capture 

when compared with C3 plants (Lewandowski I. et 

al, 2000). Based on their physiological properties, 

they have great potential of biomass production, 

frequently higher than the productivity of trees. 

Promising grasses, C4 photosynthetic pathway, 

belong to the genus Miscanthus Andersson which 

includes 16 accepted species names and the genus 

Sorghum Moench with 31 species 

(www.theplantlist.org/1.1/browse/A/Poaceae).  

Perennial Poaceae – C4 plant species play an 

important role as a CO2 sink, significantly 

increasing the content of soil carbon; their dry 

organic matter possesses many beneficial features 

making them high-potential energy crops, 

therefore, there has been increasing interest in their 

use for this purpose since the mid-1980s. 

The natural hybrid between Miscanthus 

sinensis x Miscanthus sacchariflorus, a sterile 

triploid plant, was developed in Japan, introduced 

as ornamental plant in Denmark in 1935 and 

distributed to some European countries towards the 

end of 1970s. But its exact taxonomic position had 

not been examined in detail for a long time, and 

the plant was called Miscanthus sinensis giganteus, 

until Greef and Deuter (1993) conducted the 

syntaxonomy and nominated it as 

Miscanthus×giganteus Greef et Deu., and included 

it in genus Miscanthus, section Triarrhena, family 
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