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Abstract 

 

Plant biomass, phytomass, is an important source of renewable energy, and its importance has increased in regional and 

national energy strategies. The goal of this research was to evaluate the quality of energy phytomass from industrial 

hemp, Cannabis sativa, grown in the experimental plot of the National Botanical Garden (Institute), Chişinău, Republic 

of Moldova, as feedstock for the production of biogas and solid bio-fuel. The analysis of the biochemical composition 

indicated that the dry matter of the hemp plants harvested in the full flowering period contained 141 g/kg CP, 424 g/kg 

CF, 457g/kg ADF, 704 g/kg NDF, 82 g/kg ADL, 247g/kg HC, 375 g/kg Cel, 88 g/kg ash, 506.7 g/kg carbon and 22.5 

g/kg nitrogen, with biochemical methane potential 280 l/kg. The prepared hemp silage was characterized by specific 

smell, 14.0 g/kg DM lactic acid, 7.7 g/kg DM acetic acid, 146 g/kg CP, 443 g/kg CF, 468 g/kg ADF, 716 g/kg NDF, 79 

g/kg ADL, 248g/kg HC, 389 g/kg Cel, 134 g/kg ash, 481.0 g/kg carbon and 23.4 g/kg nitrogen with biochemical 

methane potential 286 l/kg. The hemp solid bio-fuel, pellets, was characterized by high net calorific values (17.9 

MJ/kg), specific density (1012 kg/m3), durability (94%) and optimal ash content. Industrial hemp, Cannabis sativa, may 

be use as multi-purpose feedstock for renewable energy production.  
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The consistent rise in global population 

and intensive development of the global economy 

contribute to the rapid growth of consumption of 

energy. The increasing global dependence on fossil 

fuels, combined with their increasing cost and 

gradual depletion, along with environmental 

pollution and environmental issues such as global 

warming and water deficit increase people’s 

interest in renewable, sustainable, eco-friendly 

resources and their applications.  

Biomass is the most important renewable 

energy source in the world, and its importance is 

increasing as the national energy policy and 

strategy focus more heavily on the use of 

renewable sources. Plant biomass – phytomass 

from energy crops, agricultural and forestry 

residues is a promising renewable resource to 

achieve a low carbon bio-economy with the 

production of biofuels and energy for heat and 

power, is clean and environmentally safe. Major 

technologies for the capitalization of biomass are: 

direct combustion of lignocellulosic biomass, 

mixed combustion of phytomass and coal, 

pyrolysis, gasification, densification by pelleting or 

briquetting, anaerobic digestion for biomethane 

production, cellulosic ethanol, biodiesel and 

methanol production. One of the most important 

tasks in the production of energy crops is the 

selection of suitable plant species that could thrive 

in specific soil and environmental conditions of the 

changing climate, can be used in many areas, and 

produce a large amount of biomass that is easily 

converted into energy. 

Hemp, Cannabis sativa L., family 

Cannabaceae, is one of the oldest crops in the 

world, dating back to 8,000 B.C. It is an annual 

short day, C3 plant, stems growing up to 4 m tall. 

Leaves are finely hairy, alternate, palmately 

divided into 3-11 lanceolate toothed leaflets. Male 

flowers are yellow-green, up to 5 mm in diameter, 

borne in small panicles; the female plants are 

darker green, with denser foliage and tightly 

bunched panicles, the flowers are closely 

surrounded by tubular bracteoles. The female 

axillary leafy clusters do not form any compact 

raceme. The fruiting body is greyish-brown in 

color and about 4 mm long. Cannabis sativa is 

usually dioecious plant, hermaphroditism occurs in 

some ecotypes and covarieties, and the breeding 

programs have resulted in creating some 

monoecious cultivars. Hemp has a deep, dense root 

system, which contributes to a good aeration of the 


