AHOTAILUS

Iununuenko A. B. Arpo0ionoriuHi acmeKTd BHUPOIIYBaHHSA KOHOIIEIb
nociBaux (Cannabis sativa L.) 3a cucTeMo10 opraHigvHoOro 3eMJIepoOCTBa B yMOBax
HecTiiikoro 3BosiokeHHs Jlicocreny Ykpainu. — KBamidikaiiiina HaykoBa mpars
Ha MpaBax pyKOMHCY.

Hucepraniss Ha 3100yTTS HAyKOBOT'O CTYIEHS JoKTopa dimocodii 3a
cunemianbHicTio 201  «ArpoHomisty (ramy3p 3HaHb 20 «ArpapHi Haykd Ta
MIPOJIOBOJILCTBOY). IlonTaBChKMI Jep:kaBHUI arpapHuil yHiBepcuteT MiHICTepCTBa
OCBITH 1 Hayku YKpainu, [Tonrasa, 2022,

Huceprariitna pobota MIPUCBSYCHA BUPIIIEHHIO BaXKJIUBOT
CUIBCHKOTOCTIONAPCHKOT MPOOJIEMU — HAYKOBOMY OOTIPYHTYBaHHIO OpTaHIYHUX
TEXHOJIOT1 BUPOIIYBaHHS Ha NPUKIaAl YHIBEpCaJbHOI M TOCTpo 3aTpedyBaHOI
KyJIbTypH — KoHomenb nmociBaux (Cannabis sativa L.). IlpoanaizoBaHo cyd4acHi
JiTEepaTypHi JKepena 3a TEeMaTUKOIO €KCTIEPUMEHTY, TOCI1KEHO BILUIUB OPTraHiuHUX
TEXHOJIOT1A Ha arpoxiMiuHi ¥ arpo0ioJIOriyH1 BIACTUBOCTI IPyHTY. BcTaHoBIEeHO
POJIb COPTIB 1 YMOB BUPOILYBaHHS HAa (POPMYBaHHS YPOKAIHOCTI 1 IKOCT1 MPOAYKIIIT
KOHOTIEITb.

B nocnigax Oynu BUKOPUCTaHI Cy4acH1 COPTH KOHOIENb MOCIBHUX, OKPEMI 3
HUX OyJM CTBOpEHI 3a O6e3mocepeHbol y4acTi aBTopa. JlocmikeHHs: mpoBeeHi 13
3aCTOCYBaHHSIM CYy4YaCHOI CIIIbCHKOTOCTIONAPCHKOT TEXHIKU Ta TEXHOJIOTIH, K1 Oyiu
po3po0IIeHi i armpoOoBaHi il KEPIBHUIITBOM aBTOPA.

BceranoBnieHo, 1o 3actocyBaHHs OiojoriyHoro gectpykropa bioCrumikce-
Huga 3 Hopmoro 1,0 i/ra mpu3BoauTh 10 301IBIICHHS KIJTBKOCTI 6i0MacH B TPYHTI
Ha 3,2-3,6 1/ra, 1abiTbHUX TPYHTOBUX pevyoBUH — Ha 1,1-1,4 T/ra, a opraHidyHOrO
Byriemoo — Ha 3,2-5,4 %, ane iICTOTHO HE BIUIMHYJIO HA BMICT MaKpPOEJIEMEHTIB Y
rpyHTi. OpraHiydi TEXHOJOTIi BHUPOILYBaHHS CHPHUSIIM 30UIBIICHHIO BMICTY
JY>KHOT1IpaIi30BaHOTO @30Ty Maike Ha 3 MI/KT TPYHTy. 3acTOCYBaHHS
oionectpykropa bioCtumIkc-HuBa Moxke CynpoBOAXKyBaTUCS IEBHUM 3HUKEHHSIM
IHTEHCUBHOCTI HApOCTaHHS KOPEHEBOI MacH W 3MEHIICHHSIM BPOXKaMHOCT1, SKi
MalTh MK co00r0 Kopensmiiiny 3anexHicth — I = 0,50. Ognak 1e He Mae

HETAaTHBHOI'O BIIMBY Ha CKOHOMIYHI NOKA3HUKHU BHUPOITYBAaHHA KOHOIICIIb.



Bwmict P,Os Ha BapiaHTax 3 MacoBHIIEM, IMApOM Ta MEPEXIAHUMHU MOCIBaMU
KYKYpPYA34 1 KOHOTIE b OyB Ha 16,6 MI/KT TPYHTY HIKYMM MOPIBHSHO 3 BapiaHTaMH,
7€ KyJbTYpY BUPOLIYBaJIM 3a opraHiyHow TexHojorier. Cepenniid Bmict KO Ha
HEOPraHiYHUX BapiaHTax cTaHOBUB 83,6 MI/KT IpyHTy, a Ha opradiudii — 100,1
MT/KT TPYHTY.

3acTocyBaHHS  OpraHIYHUX  TEXHOJOTIM  CHPHUSJIO  TOJIMIIESHHIO
arpoO10JIOTIYHUX BIACTMBOCTEH IPYHTY — IHTEHCHUBHICTb PyHHYBAaHHS TKaHWHU Ha
BapiaHTax, Jieé BUPOLIYBAJIHU KyJIbTypy 32 OPraHIqHOI0 TeXxHojoriero crtaHoBmia30,5
%, Ha BapiaHTax 3 MEPEXiqHOIO TeXHOIOTiE — 28 %.

TexHoJIOT1i OpraHiyHOTO 3eMJIEpOOCTBA CHPUSIOTH 30UIBIIEHHIO KUIHKOCTI
MIKpOOPTraHi3MiB y TPYyHTI, ajié TakoXk 3pOCTae 1 KUIbKICTh 30yIHHUKIB XBOPOO.
BaxxnuBuii BIUIMB BUSBICHO HAa CTaH OlOIHIMKATOPIB IPYHTY, 30KpeMa 3a POKHU
JOCIIKEHb KIUIBKICTh JIOIMIOBUX YEpB’SKIB HAa BaplaHTax 3 MAacOBUIIEM 1 3
HEOPraHiYHUMH TEXHOJIOTIAMHM BHPOLIyBaHHs Oyna Ha 6—10 0co6MH/M? MEHILOIO,
MOPIBHSHO 3 OPraHIYHUMHU TEXHOJIOTISIMH, a PI3HULA 3a KOJOBEpTKaAaMHU Ta
HEMaTOJaMHU cTaHOBUiIA BiamoBigHO 4-5120-21 ocoOuHa.

JloBeneHo, M0 KOMIIOHEHTU T'PYHTOBOI 010TH mMepe0yBarOTh MK COOO0I0 Y
CUCTEMI KOpEJSALINHUX 3B’ s13K1B. MIKpOOPTaHi3MH, SIKl HAKOMUYYIOTh a30T 1 pochop
MAalOTh CHJIbHY KOPEJISIIi0 3 TpHOHO0 CKIIaoBoto OioTH (r = 0,72-0,89), Tomy 110
0COOJIMBICTh HEOOX1THO BPaXOBYBAaTH 1 BUBYATH Y pa3l BUKOPUCTAHHS OpraHIYHUX
TEXHOJIOT1 BHPOIITYBAaHHSI.

BcranoBnieHo, 110 4yacTka BIUIMBY COPTY Ha OlOMETpUYHI TOKAa3HHWKH Ta
YpOXKaWHICTh TPECTH 1 BOJIOKHA CKagae 62—95 %. BruinB TexHOIOT1T BUPOIIyBaHHS
CTaHOBUB JuIiie 8 %, ajge B yMOBaX OPraHIYHOTO BHUPOIIYBAaHHS — 11€BaXKIMBHIM
YUHHUK YMPaBIIiHHS BPOXKAWMHICTIO KOHOIIEh MOCIBHUX. YPOXKANHICTh HACIHHS HE
3ayieXana BiJi TOKA3HHUKIB POIIOUOCTI IPYHTY, OOYMOBIIIOIOYUCH Ha 66
% Bi11 BnacTuBOCTEHN copTy 1 Ha 12 % Bix yMOB pOKiB BUPOLIYBaHHS.

HaiiBaxxnmuBimuMu 010METPUYHUMH O3HAKaAMU POCIMH KOHOIIENb € BHUCOTA
POCJIMH 1 HApOCTaHHSI Macu KOpeHeBoi cucteMu. OJHUM 3 HAWTIEPCIIEKTUBHIIIMX
coptiB € coptT Jlapa, sxuii 3a0e3nedyuB ypokaiiHiCTh BojokHa 3,50-3,68 T/ra.

BuporryBaHHsI KOHOTIENb 32 OPTaHIYHUMHU TEXHOJIOTIAIMU CHPUSIIO 3POCTAHHIO



BpoxkaiiHocTi BosiokHa Ha 0,05 1/ra B cepegapomMy. HaliBuiiuii piBeHb ypOKaifHOCTI
3adikcoBano y copty Cyrna, sikuii nepeBuirysas 0,6 T/ra.

Ha ocHOBiI mpoBefeHUX JOCIHIKEHb BCTAHOBJIEHO, MIO JIS MOABIHHOTO
BUPOIIYBaHHS Ha HACIHHS W BOJIOKHO mpujaTHi coptu ['nmoba, 3omotoHichki 15,
Jlapa ta Cyna. Copt I'nsiHa AOUUIBHO BUKOPUCTOBYBATH JIJIsi BUPOIIYBAHHS JIHIIIE
Ha BOJIOKHO. BMicT BoslokHa B cTe0jax KOHOIETh HE 3alieKaB Bl TEXHOJOTII
BHUPOIIYBAaHHs, IO AapryMEHTY€ IIEPEBEICHHS KYJIbTUBYBAHHA KYJIBTYPH 3a
MIPUHITUTIAMU OpraHIgHOTO 3eMyiepoOcTBa. ['omoBHUM (hakTOpOM, KU (Popmyereit
MOKa3HUK € COPTOBI BIACTUBOCTI.

Mix BMICTOM OJii 1 BMICTOM BOJIOKHA y JOCHIAl OyJI0O BCTAHOBJIEHO MPSIMY
3anexHicTh (r = 0,35), nus copriB ['mo6a 1 Cyna Bona Oyna 3BopotHOIO: 1 = —0,43 1
r = —0,40, mo 0BOAUTH, HEOOXITHICTH PETEIBHOTO MiAOOPY COPTIB A
BUPOIIYBaHHS. BaKJIMBICTh OpraHIYHMX TEXHOJIOT1M BHUPOIILYBaHHS TMOJISITAaE B
OTOCEPEKOBAHOMY IXHHOMY BIUIMBI Ha BMICT OlomMacH 1 JaOUIBHHX T'yMYCOBHX
PEYOBHH B IPYHTI, SIKI MAIOTh BUCOKI KOS(DIIIIEHTH KOPEJISAIIi 3 OMIIHICTIO.

BuponiyBaHHs KOHOMNENb TMOCIBHUX 3a OpPraHiYHUMHU TEXHOJIOTISIMU €
OC3CYMHIBHO €KOHOMIYHO BHWTIJIHMUM. BapTicTh HaciHHSA Uil 000X TEXHOJIOTIH
onHakoBa Ta ckianae 3000 rpu/ra. Ypoxaitnicts HaciHHs Big 0,51 no 0,74 ToHHM 3
ra. YpoxalHIiCTh TpecTH ckiagae Big 3,7 10 4,4 TonHu 3 ra. PeHTaOenbHICTH
cknaznae Big 15,3% Ha koHTpOJI 1 BignmoBigHO 1Mo BapianTax — 23,0; 38,6 Ta 78,9%.

PexomMeHt0BaHO:

- JUI1 OTPUMAaHHS BUCOKHMX BpPO>KaiB HACIHHSA, COJIOMU Ta BOJIOKHA KOHOTIEJb
3 MOXKJIUBICTIO BUKOPHCTAHHS CYIBITTA B (papMaKoJIOTii — 3aCTOCOBYBATH KOHOTLTI
NoCiBHI copTiB [1004;

— JUIS BUPOITYBaHHS Ha 3CJICHEIb I OTPHMaHHS COJIOMH Ta BOJIOKHA, Ha
IBOOIYHE BHUKOPUCTAHHA (OTPMMAaHHS HACIHHS 1 BOJIOKHA) — BHPOIIYBaHHS
M13HLOCTUTIIOrO copTy Jlapa Ta panHbocturioro copry Cyina;

- 3M1MCHIOBAaTH OOpPOOKY MOXHUBHUX 3aJIMIIKIB MIKPOOi1OJOTTYHUMHU

O010/ICKCTPYKTOpaMHU, IO € €JIEMEHTOM I1HTErPOBAaHOTO 3aXUCTy POCIHUH Bij

OakTepiadbHUX 1 TPUOKOBUX 3aXBOPIOBaHb, 3 HOPMOIO BHeceHHs 1 n/ra.
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The dissertation is devoted to an important agricultural problem - introduction
of organic technologies on the example of a universal and highly demanded crop -
hemp (Cannabis sativa L.). The modern literary sources on the subject of the
experiment were analyzed, the influence of organic technologies on agrochemical and
agrobiological properties of the soil was studied. The role of varieties and growing
conditions on formation of yield and quality of hemp products was determined.

Modern hemp varieties were used in the experiments, among which were
varieties developed with the direct participation of the author. The research was
carried out using modern agricultural techniques and technologies, which were
developed and tested under the author’s supervision.

It was found that application of biological destructor Biostimix-Niva with a
rate of 1 I/ha increases the the amount of biomass in the soil by 3.2-3.6 t/ha, labile
soil substances by 1.1-1.4 t/ha and organic carbon by 3.2-5.4 %, but did not affect
the macroelements content in the soil. Organic cultivation technologies contributed
to an increase in the content of alkaline-hydralized nitrogen almost by 3 mg/kg. The
application of biological destructor Biostimix-Niva can be characterized by some
decrease in the intensity of root mass growth and yield decrease, which havea
correlation with each other - r = 0.50. However, this does not have a negative impact
on the economic parameters of hemp cultivation.



The P,O5 content on the variants with pasture, fallow and transitional crops of
corn and hemp was 16.6 mg/kg lower compared to the variants grown by
organic technology. The average K,O content was 83.6 mg/kg on the inorganic
variants and 100.1 mg/kg on the organic ones. The application of organic technology
improved the agrobiological properties of the soil - the intensity of tissue destruction
was observed on the variants grown by organic technology - 30.5
%, on the variants with transitional technology - 28 %.

Organic farming techniques increase the number of microorganisms in the
soil, but they also increase the number of pathogens. An important influence on the
condition of soil bioindicators was revealed - during the research years the number
of earthworms on the variants with pasture and inorganic cultivation technologies
was 6-10 individuals/m? lower compared to the organic technologies, and the
difference in rotifers and nematodes was 4-5 and 20-21 individuals respectively. The
components of soil biota were proved to be in a system of correlations with each
other. Microorganisms accumulating nitrogen and phosphorus have a strong
correlation with the fungal component of the biota (r = 0.72-0.89), so this feature
must be considered and studied in the case of using organic growing technologies.

It was found that the proportion of variety influence on biometric indicators
and the yield of hemp straw and fibre was 62-95%. The influence of cultivation
technology was only 8 %, but under organic cultivation it is an important factor in
managing the yields of hemp seed. The yields of seed were independent of soil
fertility, depending on the variety by 66 % and on the growing conditions of the
years of cultivation by 12 %.

The most important biometric characteristics of hemp plants are plant height
and root system mass gain. One of the most promising varieties is the variety Lara,
which provided a fibre yield of 3.50-3.68 t/ha. Cultivation of hemp using organic
methods increased the yield of fibre by 0.05 t/ha on average. The highest yield was
recorded for the variety Sula, which exceeded 0.6 t/ha. The varieties Hloba,
Zolotoniski 15, Lara and Sula were found to be suitable for dual cultivation for
seed and fibre. The variety Hliana is only suitable for fibre cultivation. The fibre
content of the hemp stalks was independent of the cultivation technology, which



supports a focus on growing the crop according to the principles of organic
farming. The main factor that form this indicator is the variety properties.

A direct correlation (r = 0.35) was found between oil content and fiber
content in the experiment, while for the varieties Hloba and Sula it was inverse:
- 0.43 and -0.40, which proves the need for careful selection of varieties for
cultivation. The importance of organic cultivation technologies lies in their
indirect effect on soil biomass and labile humus content, which have high
correlation coefficients with oil content.

Cultivation of hemp using organic technology is definitely cost-effective. The
cost of seed for both technologies is the same and amounts to 3,000 UAH/ha. The
yields of seed range from 0.51 to 0.74 tonnes per hectare. The yield of hemp straw
is 3.7 to 4.4 tonnes per hectare. Profitability ranges from 15.3% on the control
and 23.0; 38.6 and 78.9% respectively on the variants.

Recommended:

- use the hemp variety Hloba for high yields of hemp seeds, straw and fibre, with
the possibility of using the inflorescences in pharmacology;

- cultivate the late-ripening variety Lara and the early-ripening variety Sula to
produce straw and fibre and for dual use (seed and fibre);

- treat crop residues with microbiological biological destructors as a part of
integrated plant protection against bacterial and fungal diseases, with an
application rate of 1 I/ha.

Key words: hemp (Cannabis sativa L.), organic farming, microorganisms,
biological indicators, soil, yield of hemp straw, seed yield, oil content, protein

content.



