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Pluostinés kanapeés (Cannabis sativa L.) yra vienas seniausiy augaly. Archeologiniai duomenys rodo,
kad jos buvo naudojamos tekstilés, virviy ir popieriaus gamyboje. Be pramoninio panaudojimo, kanapése taip
pat yra gausu biologiskai aktyviy junginiy, zinomy kaip fitokanabinoidai, kurie sulaukia didelio mokslinio
susidoméjimo dél savo gydomuyjy savybiy. Siy junginiy beveik néra augalo stiebuose ir aknyse, o tai reiskia,
kad po tikslinio ziedy ir lapy derliaus nuémimo fitocheminiam ekstrahavimui, didelis kiekis lignoceluliozés
biomasés — biitent stieby — licka nepanaudotas. Nors kanapiy stiebuose gausu vertingy zaliavy, tokiy kaip
karnienos pluostai ir sumedéjes stiebas, jy potencialas daznai yra neiSnaudojamas, ypac¢ auginimo sistemose,
orientuotose i didelés vertés fitokanabinoidy gamyba. Tai kelia ir aplinkosauginj i§5tkj, ir praleistg ekonoming
galimybe, nes neapdoroti stiebai daznai palickami irti arba iSmetami, nepaisant jy tinkamumo pramoniniam
naudojimui. Sio tyrimo tikslas — nustatyti skirtingy kanapiy liekany jterpimo j dirvozemj technologijy jtaka
kanapiy liekany skaidymo greiciui, poveikj vasariniy kvie¢iy derliui, dirvozemio anglies ir azoto kiekiui bei
jvertinti jy panaudojimo bioenergijai potenciala. Siam tikslui pasiekti tyrimas buvo atlickamas 4 skirtingais
variantais: 1) kontrolinis — be kanapiy liekany, 2) kanapiy liekanos jterptos i§ rudens, 3) kanapiy liekanos
iterptos anksti pavasarj, 4) kanapiy liekanos paliktos dirvos pavirSiuje. Pluostiniy kanapiy liekany skaidymo
greiiui paspartinti buvo naudojamos skirtingos azoto traSos (skystas azotas, azoto granulés, organinés trasSos
(kiauliy méslo digestatas) ir produktas su mikroorganizmais. Liekanos buvo paliktos dirvos paviriuje arba
iterptos i dirvozemj. Tyrimo metu nustatyta, kad pluostiniy kanapiy likuciai jterpti i§ rudens vasariniy kvieciy
derlingumui buvo taip pat efektyvus kaip tradicingje vasariniy kvie¢iy auginimo technologijoje — 6 t-ha’, tuo
tarpu palikti ant dirvos pavirSiaus ar jterpti i§ rudens sumazino derlinguma. Anksti pavasarij jterptos liekanos
66 % padidino anglies kiekj dirvoZzemyje. Liekanos, paliktos dirvos pavirSiuje, mazino azoto kiekj
dirvoZzemyje. Laboratorinio eksperimento rezultatai rodo, kad kanapiy liekanos greic¢iausiai mineralizuojasi,
kai yra uzariamos ir naudojamas produktas su mikroorganizmais arba organinés tragSos (kiauliy méslo
digestatas). Liekanas 1éCiausiai skaido azoto granulés. Pluostiniy kanapiy liekany, gzuolo pjuveny ir lignino
misinys azoto kiekj granulése sumazino 59 %, o tai teigiamai veikia aplinkg. Nepaisant to, visi mi§iniai su
ligninu turéjo didesnj sieros kiekj —>0,04 %, kuris gali padidinti jrangos korozijg. Peleny kiekiai, kurie atitinka
ES reikalavimus (<2 %), nustatyti miSiniuose, kai pluostiniy kanapiy liekanos buvo maiSomos tik su gZzuolo
pjuvenomis. Didziausias Silumingumas taip pat nustatymas mi$inyje, kai pluostiniy kanapiy liekanos buvo
maiSomos su gzuolo pjuvenomis ir ligninu. Granuliy patvarumas nustatytas 95 % ir jis nepasieké biokuro

granuléms nustatyto standarto — 97,5 %.
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Hemp (Cannabis sativa L.) is one of the oldest plants. Archaeological evidence suggests that it was used
for the production of textiles, ropes and paper. In addition to its industrial uses, hemp is also rich in biologically
active compounds known as phytocannabinoids, which are of great scientific interest due to their medicinal
properties. These compounds are almost absent from the stems and roots of the plant, which means that after
the targeted harvesting of flowers and leaves for phytochemical extraction, a large amount of lignocellulosic
biomass — namely the stems — remains unused. Although hemp stems are rich in valuable raw materials such
as carpel fibers and woody stem, their potential is often untapped, especially in cropping systems focused on
the production of high-value phytocannabinoids. This poses both an environmental challenge and a missed
economic opportunity, as untreated stalks are often left to decompose or discarded, despite their suitability for
industrial use. The aim of this study was to determine the impact of different technologies for incorporating
hemp residues into the soil on the rate of decomposition of hemp residues, the impact on spring wheat yield,
soil carbon and nitrogen content, and to assess their potential for bioenergy use. To achieve this goal, the study
was conducted in 4 different variants: 1) control - without hemp residues, 2) hemp residues incorporated in
autumn, 3) hemp residues incorporated in early spring, 4) hemp residues left on the soil surface. To accelerate
the rate of decomposition of fibrous hemp residues, different nitrogen fertilizers (liquid nitrogen, nitrogen
granules, organic fertilizer (pig manure digestate) and a product with microorganisms were used. The residues
were left on the soil surface or incorporated into the soil. The study found that fibrous hemp residues
incorporated in the fall were as effective for spring wheat yield as in the traditional spring wheat growing
technology — 6 t-ha-1, while those left on the soil surface or incorporated in the fall reduced the yield. Residues
incorporated in early spring increased the carbon content in the soil by 66%. Residues left on the soil surface
reduced the nitrogen content in the soil. The results of the laboratory experiment show that hemp residues are
most likely to mineralize when they are plowed and a product with microorganisms or organic fertilizer (pig
manure digestate) is used. Residue Nitrogen pellets decompose the slowest. A mixture of fibrous hemp
residues, oak sawdust and lignin reduced the nitrogen content in the pellets by 59%, which has a positive effect
on the environment. Nevertheless, all mixtures with lignin had a higher sulfur content - >0.04%, which can
increase equipment corrosion. Ash levels that meet EU requirements (<2%) were determined in mixtures when
fibrous hemp residues were mixed only with oak sawdust. The highest calorific value was also determined in
a mixture when fibrous hemp residues were mixed with oak sawdust and lignin. Pellet durability was

determined at 95% and did not reach the standard set for biofuel pellets - 97.5%.



