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Utilization of hemp stalks (Cannabis sativa L.) for energy purposes is a promising field of
its application, so long as it is possible to use for fuel both whole stalk and waste products after
its processing (awnchaff). Hemp stalk has a high calorific value, which is slightly inferior to coal,
but exceed those for soft wood and peat. Despite intensive breeding works aimed at reducing tet-
rahydrocannabinol content, it became possible to keep the primary value of the crop that is an
ability to form a good yield of stalks and fibre. As a result of many years of breeding work ob-
tained were non-narcotic monoecious hemp varieties Hliana, Hlukhivskiy 46, Hlukhivski 51 with
fibre content 30.0 to 38.9%. Of these, the most promising for the fibre production is variety
Hlukhivski 51. By fibre yield, this variety exceeds standard one by 1.5 t/ha.
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Introduction. The global energy crisis turns researchers’ look for searching new kinds of
energy carriers. Such energy carriers can be agricultural products that are considered to be re-
newable energy sources. Hemp is the most renewable energy source. Its main feature is large
accumulation of wood: one hectare of hemp gﬂves much more wood than forest species in one
year. Thus, the annual growth of pine is 2.5 m® per hectare, whereas in hemp at the average straw
yield of 5 t/ha it makes 5.6 m*® per hectare, and given high yield, twice as much [1].

Analysis of publications, pose the problem. Utilization of hemp stalks for energy pur-
poses is a promising area of the plant application, so long as it is possible to use for fuel both
whole stalk and waste products after its processing (awnchaff). Hemp stalk has a high calorific
value, which is slightly inferior to coal, but exceed those for soft wood and peat. Hemp stalks
after harvesting can be used as an energy fuel in the form of large packages (coils, bales) or after
its appropriate processing in the form of briquettes, pellets, granules, etc [2].

One of the modern breeding directions on hemp is creating varieties of high fibre content
and stalk yield to increase the profitability of agricultural production.

Hemp fibre, along with the other crops fibre such as flax, kenaf, nettle, jute, abutilon, cot-
ton, etc. consists of separate elementary fibres whose length ranges from 3.5 to 4.0 cm [3].

Elementary cells and fibrous bundles are divided into primary and secondary. Primary fi-
bre is long; it passes through the entire stem. In hemp, unlike abutilon and kenaf, primary fibre is
originally better than the secondary one. In cross-section, fibre bundles are placed in a ribbon,
with primary fibre cells occur in two layers and different directions, according to research by I.M.
Laiko [4]. Layer of elementary fibres is located closer to endoderm and presented as fibrous bun-
dles of elongated shape in tangential direction. The second layer differs by its bundles of rounded
shape and is concentrated in the radial direction. This feature is clearly expressed in low-fibre
varieties rather than high-fibre ones.

Fibre quality characteristics are fullness of elementary cells, even cells of the first and the
second primary fibre layer as well as the average density of connections in a cluster of cells,
which contributes to a better separation of fibre into elementary fibres (Fig. 1). These characteris-
tics should be combined with optimum thickness of the elementary fibre layer and high content of
fibre. The intensity of the fibre formation increases till the hemp flowering stage, which almost
ends before the period of ripening seeds in monoecious hemp varieties.
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Figure 1. Cross-section of hemp stem

At the beginning of breeding work (1930-40th), fibre content in the stems of hemp fluctu-
ated between 12-20%. For about 40 years, fibre content in dioecious hemp varieties has been
increased from 28 to 30%. With the emergence of new monoecious hemp, the question of its
practical value arose too. With the aid of intense selection fibre content in plants of monoecious
hemp varieties has been raised to the level of 30—32%, same as in high-performance dioecious
hemp varieties.

The current level of fibre content in hemp stalks has been provided due to development of
many methods of analysis and selection [5, 6], investigation of the anatomical structure of the
stem in various dioecious and monoecious varieties [7—11], the disclosure of relation between
performance traits of stem and fibre content influencing stem mechanical function [12-17].

Materials and methods. Breeding to improve fibre content was carried out according to
family and group selection while using express-test for determining the presence of cannabinoids
before flowering, determination of cannabinoids by thin layer chromatography, phenological ob-
servations, biometric measurements of plants, analysis of the plant productivity structure, ana-
tomical analysis of stem on the ground of fibre layer thickness, technological assessment of hemp
plants on the fibre content and its quality, methods of mathematical statistics. Research was car-
ried out at the Research Station of the Bast Crops of the Institute of Agriculture of Northern East
of NAAS located on the border of the Forest-Steppe and Polissia. Several original techniques and
methods were used [18-21].

Results and discussion. A feature of the current stage of breeding work is the creation of
high-stable monoecious non-narcotic hemp varieties. High performance can be considered only at
presence of the above biological characteristics. Despite intensive breeding work for almost 40
years to reduce the amount of tetrahydrocannabinol, it became possible to maintain the primary
value of the crop, i.e. the ability to form stalk yield from7.5 to 8.5 t/ha and higher, seed yield
from 1.0 to 1.3 t/ha, fibre content at the level 28 to 30%. In addition, some hemp varieties such as
Hlukhivskyi 46 have fibre content of 34.2% (2014). Moreover, all varieties feature high content
of long fibre (10 to 12%).

The most promising variety on the basis of high fibre content is monoecious hemp variety
Hlukhivski 51. The efficiency of breeding work on this variety was provided by family and group
selection of the best families and plants according to new developed "Method of assessment of
individual plants of monoecious hemp varieties on fibre content before flowering." Over the past
three years it shows a very high fibre content.

According to the results of the estimation nursery in 2012, it was found 44.2% families
contained 33.6 to 35.5% fibre, 25.0% families contained 35.6 to 37.5% fibre and 7.7% families
contained more than 37.5% fibre. The average content of fibre was established at the level of
34.6% (Table 1). In 2013, the distribution of families in Hlukhivski 51 variety on fibre content
showed extraordinary results in the estimation nursery. For the first time received was population
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of Hlukhivski 51 with the average content of fibre in families of 39.8% versus 31.9% in the
standard variety Hliana, that showed an increase of 7.9%. These results were confirmed in 2014.
Families of 44.7% fibre content were revealed. More than half of the families (55%) featured
fibre content of 38.1 to 44.7%.

Table 1
Distribution of families of Hlukhivski 51 variety according to fibre content, estimation
nursery 15 x 5 sm

Number Number of families with fibre content, %
Year | of fami- 29.6- | 31.6- | 33.6- | 35.6- Average, %
lies | <2%° | 315 | 335 | 355 | 375 | 97O
2012 52 3.9 7.7 115 442 25.0 7.7 34.6
2013 13 — - - 7.7 7.7 84.6 39.8
2014 31 6.5 6.5 22.6 64.5 38.1

Note. Average value for Hliana standard variety in 2012 was 30.0%; in 2013 31.9%, in 2014
32.3%.

Effect of selection on fibre content during 2004—2013 in the breeding nursery is shown in
Table 2.

Table 2
Distribution of elite plants of Hlukhivski 51 varietiey according to fibre content, breeding
nursery
Distribution of families according to fibre content, %
Year | 16.2- | 18.9- | 21.5- | 24.1- | 26.7- | 29.3— | 31.9- | 345- | 37.1- | 39.7-
188 | 214 | 240 | 266 | 29.2 | 318 | 344 | 370 | 396 | 444

2004 | 11 11 7.8 156 | 289 | 244 | 156 3.3 2.2 0

2005 0 0 11 8.1 215 | 285 | 26.3 9.7 4.3 0.5
2006 0 0 0 3.3 289 | 422 | 16.7 6.7 2.2 0
2008 0 0 0.9 6.5 9.3 234 | 319 | 196 6.5 1.9
2009 0 0 0.7 2.2 133 | 289 | 327 | 185 3.7 0
2010 0 0.9 2.9 8.6 209 | 286 | 18.1 9.5 7.6 2.9
2011 0 0 11 110 | 163 | 25.0 | 293 | 13.0 4.3 0

2013 | 04 0 0.4 2.2 8.4 218 | 30.1 | 258 10.9 0
2014 0 0.3 0.3 0.3 0.3 1.8 1.5 9.5 132 | 728

The result of breeding work over 10 years is reducing the number of plants with fibre con-
tent ranged from 16.2 to 29.2%: from 54.5 in 2004 to 1.2% in 2014 and an increasing group of
plants containing more than 29 3% fibre. Previously, only single plants containing over 37% fibre
could be found out, in 2014 there were 86% such plants. The presence of a new group of plant
with fibre content 39.7 to 44.7% in the amount of 72.8% confirms the creation of a new unique
breeding material.

In breeding strain test (when sown on the unilateral use, at seeding rate of 75 kg/ha) new
variety Hlukhivski 51 has been confirmed to be a high-fibre variety. In 2013, 2014 it differed
from standard variety Hliana on fibre content: 36.7%, 38.9%, against 30.8, 30.4%, respectively.

Amount of long fibre is 35.8%, against 27.5% in standard variety. In addition, the variety
has seed yield at standard level (1.11 t/ha) and high stem yield. At the stem yield of 13.9 t/ha
(2014) and fibre content of 38.9%, over 5 t/ha of fibre can be obtained which gives additional
income of 1,500 USD from 1 hectare (Table 3).
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Table 3
Performance of varieties in breeding strain test (2014)

Variety Ve_getation Plant height, Yield, t/ha Biomass yield
period, days cm seeds straw | (above-ground part)
Hliana, standard 119 235.1 1.04 7.47 10.84
Hlukhivski 51 128 241.9 1.11 9.90 13.90
Hlukhivskyi 46 130 265.0 1.19 8.86 13.89
LSD .05 0.20 0.88 1.16

A unique feature is fibre biological peculiarity. The quality of the fibre on the basis of lin-
ear density, tensile strength and number of long fibre remains at the level of selected. Such results
in the breeding of monoecious hemp were obtained for the first time.

Conclusions. As a result of breeding work obtained were non-narcotic monoecious hemp
varieties Hliana, Hlukhivskyi 46, Hlukhivski 51containing fibre from 30.0 to 38.9%. Of these, the
most promising for fibre production is variety Hlukhivski 51. Fibre yield in this variety exceeds
that of standard variety by 1.5 t/ha, which makes an additional income of more than of 1,500
USD from 1 hectare.
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COBPEMEHHBIH YPOBEHb BOJIOKHUCTOCTH HEHAPKOTHYECKHX COPTOB
KOHOII/IH (CANNABIS SATIVA L))

Jlaiiko . M., Buposen B. I'., Kupnuenko A. 1., Mumenko C. B., Kmen U. JI.

OmnbiTHas cTaHIys TyOsHBIX KynbTyp MHCTUTYTa cenbekoro xo3siictBa CeBepo-BocToka HAAH,
Ykpanna

[Tpumenenne crebueit koHormu (Cannabis sativa L.) Ha sHepreTHueckue IEIH SIBISICTCS Tep-
CIEKTUBHBIM HAINpPaBJICHUEM HCIOJIb30BAHUS JAaHHOIO PACTEHUS, IOCKOJBKY CYILIECTBYET
BO3MOXXHOCTH 3a/I€MCTBOBATh Ha TOIUIMBO Kak Bce cTedelb, TaK U OTXO/bI MOCJE ero nepepa-
60TKH (KocTpy). KoHOIUIAHBIN cTeOenb UMEEeT BBICOKYIO TETJIOTBOPHYIO CIIOCOOHOCTb, KOTO-
pasi HECKOJIBKO yCTyIaeT KaMEHHOMY YIUIIO, HO IPEBBIIIAET aHAJOTUYHBIE NOKA3aTENH IS
MSATKHX TIOPO/J IEPEBLEB U TOPda.

Heas u 3agaun uccaegoBanmii. OJHUM U3 HaNpaBJIEHU COBPEMEHHOM CEJEeKIIMOHHON paboThI
C KOHOIIJIEH SBJISETCS CO3/JaHUE COPTOB KOHOIUIM C BBICOKMM COJEP’KAHUEM BOJIOKHA U ypO-
’aeMm cTe0Jiel, 4TO MOBBICUT YPOBEHb PEHTA0EIbHOCTH arpapHOro Mporu3BO/ICTBA.

Martepuan u Meroabl. Cenekiiys Ha MOBBIIIEHUE COAEPKAHUS BOJIOKHA MPOBOINUIIACH METOJIOM
CEeMEHCTBEHHO-TPYIIIOBOr0 0TOOpa MpU OJHOBPEMEHHOM HCIIOJIB30BAaHUM: KCIIPECC-aHAIN3a
JUIS OTIpeJieNIeHUs] HaJIMYKsl KaHHAOWHOM/IOB /10 Hayaya [BETEHUSs, ONPE/IeICHUs COIepPKaHUs
KaHHaOMHOUJIOB METOJIaMU TOHKOCJIOIHON XpomaTtorpaduu, (GeHOJIOrnYecKuX HaOII0aeHHH,
OMOMETPHUECKUX HM3MEpPEHHI pacTeHHH, aHalu3a CTPYKTYpbl NPOJYKTUBHOCTU PpACTEHUM,
aHaTOMMYECKOI'0 aHaju3a cTebJiel Mo MPU3HAKY TOJIIMHBI CJIOSI BOJIOKHA, TEXHOJIOTHYECKON
OLIEHKH PacTeHU KOHOIUIU MO COJEPKAHUIO U KayeCTBY BOJIOKHA, METOJOB MaTeMaTHUECKON
CTaTUCTHUKH. MccnenoBanus npoBoaAuirch Ha 6aze ONBITHONM CTaHIMM JIyOSHBIX KynbTyp WH-
CTUTYyTa cenbcKoro xo3aicrsa Cesepo-sBoctoka HAAH Ha rpanu Jlecoctenu u Iloneces.

O0cy:x1eHne pe3yJbTaToB. B pe3ynpraTte MHOTOETHEHN CEIEKIIMOHHOM pabOoThI MOMTy4YeHbl OE3HAPKO-
THYECKUE copTa OHOOMHOM KoHotuwm [ 'nsiHa, ['imyxoBckuit 46, I'myxoBckas 51 ¢ coaepkaHueM Bo-
nokHa oT 30,0 1o 38,9%. 13 Hux HamOoIee MepCIIeKTUBHBINA TS POU3BOJICTBA BOJIOKHA SIBIISICTCS
copt ['myxoBckas 51. JlaHHBIN COPT MPEBBIIIACT COPT-CTAHAAPT IO YpOrXKaro BoJIOKHA Ha 1,5 T/ ra.
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BbiBoabl. HecMOTpsi Ha MHTEHCHBHYIO CEJICKIIMOHHYIO Pa0OTy B HAlpaBJICHUH CHUKCHUS CO-
JepKaHUsl TeTParuApOKaHHAOMHOIA, YAAJIOCh COXPaHUTh OCHOBHYIO IEHHOCTh KYJIBTYPHI —
CIOCOOHOCTH (hOPMHUPOBATH BBICOKHI YpOrKai CTEOJIeH 1 BOJIOKHA.

Knioueguie cnoea: kononns, 6010KHO, Cm€6€]lb, copm, celeKyus, mempaeudeKaHHa6uH0ﬂ

CYYACHHH PIBEHb BOJJOKHHCTOCTI HEHAPKOTHYHHX COPTIB KOHOIIEJTh
(CANNABIS SATIVAL))

Jlatiko 1. M., Bupogenp B. I'., Kupuuenko I'. I., Mimenko C. B., Kmens 1. JI.

Hocninna craniisg 1y0’sHUX KynbTyp [HCTHTYTY cinbebkoro rocrnogapctsa IliBaignoro Cxomxy
HAAH, Ykpaina

3actocyBanHs creben koHomnenb (Cannabis sativa L.) Ha eHepreTuyHi 1isli € NEPCIEKTUBHUM
HaNpsSIMOM BHUKOPHCTAHHS JaHOT POCIHMHU, OCKUTBKU 1CHY€ MOXKJIMBICTD 3a/I1SITH Ha MAJHMBO K
yce cre0iio, Tak 1 Bigxoau micis ii mepepoOku (koctpuirio). KoHorsiHe cTe010 Mae BUCOKY
TETUIOTBOPHY 3aTHICTb, SIKA JIEIIO IMOCTYMAETHCS KaM’ SHOMY BYTULTIO, ajie TIEPEeBUIIY€E aHa-
JIOT14HI1 MOKa3HUKH JIJIS1 M’ KUX [OP1J]T A€pEB Ta TOPPY.

Merta i 3agaui qocaizxennsi. OQHUM 13 HaIPSAMIB Cy4acHOI CeNIeKL1HHOI pOOOTH 3 KOHOIUIIMU €
CTBOPEHHS COPTIB KOHOIIENb 3 BUCOKMM BMICTOM BOJIOKHA 1 YpO:KaeM cTeOer, 110 MiBUILUT
PiBEHb PEHTA0EIBHOCTI arpapHOro BUPOOHUIITBA.

Marepiaa i Meroaun. Cenekiiis Ha MIABUILEHHS BMICTY BOJIOKHA ITPOBOJNIACH METOJIOM POJIMH-
HO-TPYIOBOI0 000py NPH OJHOYACHOMY BHKOPHCTaHHI: €KCIIpec-aHali3y AJs BU3HAUYEHHS
HAsSBHOCTI KaHAOIHOIMIB O MOYATKY IBITIHHS, BU3HAYCHHS BMICTY KaHaOIHOINIB METOJaMHU
TOHKOIIAPOBOI XpomaTorpadii, (HEeHOJIOTITYHUX CHOCTEPEKEHb, OIOMETPUYHUX BHMIipIOBaHb
POCIIUH, aHaATi3y CTPYKTYpPH MPOJTYKTUBHOCTI POCIIHH, aHATOMIYHOTO aHAJI3y cTeOel 3a 03Ha-
KOIO TOBIIMHU APy BOJOKHA, TEXHOJIOTIYHOI OI[IHKK POCIWH KOHOIENb 32 BMICTOM 1 SIKICTIO
BOJIOKHA, METO/IIB MAaTEMAaTHYHOI CTATHUCTUKH. J{OCIIKEHHS TPOBOAMINCH Ha 0a3i JlocmimHol
cTaHLIi J1y0’sHUX KyIbTyp [HCTUTYTY cibebkoro rocnogapctsa [liBHiuHoro Cxony HAAH Ha
mexi Jlicocremy it [Tomices.

OOroBopeHHs1 pe3yJbTaTiB. Y pe3yibTaTi 0araTopiqHoi celekuiiHol poOoTH OTpUMaHi Oe3Hap-
KOTHYHI COPTHU OAHOAOMHMX KoHomeusb ['nsiHa, I'myxiBcbkuii 46, ['myxiBcebki 51 3 BMICTOM BO-
nokHa Big 30,0 1o 38,9%. 3 HUX HaUOIIBII MEPCHIEKTUBHUN AJsi BUPOOHUIITBA BOJIOKHA € COPT
I'nmyxiBebki 51. Jlanuit copT nepeBuiilye copT-cTaHAApT MO yporKaro BOJIOKHA Ha 1,5 T/ra.

BucHoBku. He3Bakaroun Ha IHTEHCUBHY CEJEKLIHHY pOOOTY y HampsMi 3HMKEHHS BMICTY TeT-
pariipokaHaOiHOIy, BAAJIOCS 30€perTd OCHOBHY LIHHICTh KYJIbTYPHU — 3/aTHICTh (hOpMyBaTu
BHUCOKHUH BpoOXkail cre0el 1 BOJIOKHA.

Knwuogi cnosa: xononni, 6onokHo, cmebno, copm, cenekyis, mempaziopokanaoinon

CONTEMPORARY FIBRE LEVEL IN NON-NARCOTIC VARIETIES OF HEMP (CAN-
NABIS SATIVA L))

Laiko I. M., Vyrovets V. H., Kyrychenko H. I., Mishchenko S. V., Kmets I. L.

Research Station of the Bast Crops of the Institute of Agriculture of Northern East of NAAS, Ukraine

Utilization of hemp stalks (Cannabis sativa L.) for energy purposes is a promising field of its
application, so long as it is possible to use for fuel both whole stalk and waste products after
its processing (awnchaff). Hemp stalk has a high calorific value, which is slightly inferior to
coal, but exceed those for soft wood and peat.

The aim and tasks of the study. One of the directions of modern breeding work with hemp is
the creation of cannabis varieties with a high fiber content and crop stalks that will enhance
profitability of agricultural production.

Materials and methods. Breeding to improve fibre content was carried out according to family
and group selection while using express-test for determining the presence of cannabinoids be-
fore flowering, determination of cannabinoids by thin layer chromatography, phenological ob-
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servations, biometric measurements of plants, analysis of the plant productivity structure, ana-
tomical analysis of stem on the ground of fibre layer thickness, technological assessment of
hemp plants on the fibre content and its quality, methods of mathematical statistics. Research
was carried out at the Research Station of the Bast Crops of the Institute of Agriculture of
Northern East of NAAS located on the border of the Forest-Steppe and Polissya.

Results and discussion. Despite intensive breeding works aimed at reducing tetrahydrocanna-
binol content, it became possible to keep the primary value of the crop that is an ability to
form a good vyield of stalks and fibre. As a result of many years of breeding work obtained
were non-narcotic monoecious hemp varieties Hliana, Hlukhivskiy 46, Hlukhivski 51 with fi-
bre content 30.0 to 38.9%. Of these, the most promising for the fibre production is variety
Hlukhivski 51. By fibre yield, this variety exceeds standard one by 1.5 t/ha.

Conclusions. Despite intensive breeding work in the direction of reducing the content of tetrahy-
drocannabinol, managed to keep the basic value of culture-the ability to generate a high yield
of stems and fibres.

Key words: hemp, fibre, stalk, variety, breeding, tetrahydrocannabinol
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ITPOABH MOJHPIKALIHHOI 3/JATHOCTI TEHOTHIIIB TPUTHKAJIE O3HMOI'O
JICOCTENIOBOI'O T4 HOJIICBKOIro EkKorymp

Mockaiens B. B., Mockaneus T. 3.
binonepkiBchbkuil HaIllOHATBHUM arpapHUil yHIBEpCUTET, Y KpaiHa

ExcriepuMeHTanbHO JOCTKEHO O10IIEHOTUYHI MPOSIBU MOM(DIKALIHOI 3[aTHOCTI TEHOTHITIB
TPUTHKAJIE O3UMOT'0 JIICOCTEMOBOrO Ta MOJIICHKOT0 €KOTHITIB 3I€KHO BiJ] arpOeKOJIOTYHUX YNHHUKIB.
CoptH TpuTHKaJe 03MMOT0 BUBYEHO SIK €KOOI0MOP(IUHI I'€OLEHOKOHCOPIIIi, 1[0 BU3HAUMIIO iX arpoe-
KOJIOTTYHY OIIHKY 3aJI€KHO BiJ] T€HOTUIOBHUX Ta ()EHOTUIIOBHX XapaKTEPUCTUK (3UMO-, MOCYXOCTiii-
KICTb, IIJIOILA JINCTKOBOI OBEPXHi, CTIHKICTb MPOTH XBOPOO 1 IIKITHHUKIB, YPOKalHICTb Ta SKICTh 3epHa
Ta iH.). 3alPOMIOHOBAHO CXEMY CTBOPEHHS CTIMKMX BHCOKOIPOTYKTUBHUX (DITOLIEHO3IB TPUTHKAIE
03MMOT0 Ha PI3HUX 1€pApXIYHUX PIBHAX (AyTEKOJIOTTYHOMY, IEMEKOJIOITYHOMY, KOHCOPLIIMHOMY, 30Ha-
JILHOMY, O10LIEHOTUYHOMY, EKOCUCTEMHOMY) IIUIIXOM BUBEJICHHS Ta 3allpOBaKEHHS ekoMop(d (ridpu-
JIB, JIiHiI) 3 HU3KOIO IHHUX TOCMOAAPCHKHX Ta €KOJIOTIYHUX O3HAK.

Kniwouosi cnosa: exomopghu mpumukane 03umo20, pizHi YMOBU €KOMONY, MEXHON02is
BUPOWYBAHHS, — YPOICAUHICMb, — SKICMb  3epHA,  AYMEKONO2IMHUL, — OeMeKONO2IYHUll  ma
CUHEKOJIO2TYHULL PIBHT 00CNI0NCEHb

Beryn. ExocucreMHnii miixig po3KkpuBaEe KOMIUIEKCHICTD 1 AUHAMIYHY TIPUPOY €KOCHC-
TeM (A. G. Tansley, 1935) Ta € BaxinuBUM y po3poO1li HAYKOBO-OOTPYHTOBAHOT MPAKTUKU BEIEH-
HS CLTBCHKOTO rocrmoaapctBa mMaioytasoro. Tputukane (Triticosecale Wittm. ex A. Camus) sk
MEPIINA CHHTE30BaHUH JTFOIMHOIO 3J1aK € BITHOCHO HOBOIO KYJIBTYPOIO, YCIIIIHA OIS PH3AIIis
SKOi BUMarae BCeOIYHOTO il BUBUEHHS HA PI3HUX 1€pApXiYHUX €KOJOTIYHUX PIBHSX (AyTEKOJOTi-
YHOMY, JIEMEKOJIOTIYHOMY, KOHCOPIIITHOMY, 30HaIbHOMY, 0101IEHOTUYHOMY, €EKOCUCTEMHOMY).

AHaJI3 JliTepaTypHUX AaHHX, IOCTAHOBKA NMpPodjeMu. 3pocTarouuii iHTepec 10 TPUTHKA-
Jie B KpaiHax CBITY i YKpaiHi BUKIMKAHUNA HOro BUCOKUMH MOTEHILIHHUMHU MOXJIMBOCTSIMH, a Ca-
M€: BHCOKOIO €KOJIOTIYHOIO BAJIEHTHICTIO B arpo(iToleH03aX I110/I0 HECTIPUATIMBUX YMOB KJliMa-
TOMIB Ta €Aa(OTOIIB, KOHKYPYIOUOI0 O10IIEHOTUYHOIO 3[IaTHICTIO B arpo0ioreoleHo3i 1 3arajiom —
KpH3010 Y TIPOJOBOIBYIN 1 €KOJIOTIUHIN cepax, 1Mo € He JTUIIIE 3eMJIEPOOCHKOI0, ajle i COIliaTbHO-
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