cultivar with the level of cold resistance 87,7% gave the crop productivity higher than conven-
tional standard by 116,6%, Siverka — by 117,7% (the level of cold resistance is 82,6%), the
crop productivity of cultivar Fejeriya was higher from conventional standard by 104,9% (the
level of cold resistance is 82,7%). The represented cultivars with high and average cold re-
sistance are valuable initial material for soya plant breeding for given trait and are suitable for
early terms of sowing.

Key words: soya, cultivars, cold resistance, seed germination, crop productivity

VIK 633.522:[584.1+631.52]

MIH/IUBICTh AHATOMIYHOI BY/IOBH BOJIOKHHCTHX CTPYKTYP HA
IIONNIEPEYHOMY 3PI31 CTEBLJIA PI3HUX 3PA3KIB KOHOIIEJIb

Mimenko C.B., Kmens [LJI.
Inctutyt ny6’suux kynstyp HAAH, Ykpaina

Hocnimkeno cydacHi coptu koHomenb FOCO 31, I'msana, ['mecis, Apremina, ['apmoHis,
['pamis, Muxonaiuuk, ['myxiBcbki 85, I'myxiBcbki 51 Ta HOBI KoJdekmiitHi 3pa3ku Lovrin 110 (Ne
HarionansHOro Karamory UF0600691), Purini (UF0600692), SK (UF0600710) 3a anatroMi4HOIO
OyI0BOIO BOJIOKHUCTOTO IIapy Ta KJIITHH IMEPBUHHUX 1 BTOPUHHKUX JIyO STHUX BOJIOKOH Ha IOIe-
peuHoMy 3pi3i cTebna. O3HaKu po3Mipy KIIITHH NEPBUHHHUX 1 BTOPMHHMX JIyO STHUX BOJOKOH, iX
dhopMH, KITBKOCTI 1 TOBIMHUA BTOPUHHUX 00OJOHOK KJIITHH, (OPMH 1 PO3MIipiB KaHATY, IIITHBHOC-
Ti pO3MIIIEHHS KIITHH Ha MOMEPEYHOMY 3pi3i cTe0sia KOHOMENb, HasBHICTh Y BiJICYTHICTb BTO-
PUHHUX BOJIOKOH MOXYTh OYTH BUKOPHCTaHI SK 1AeHTH(IKAIIHHI Ta CENEKIIiHI 711 BCTAaHOB-
JICHHS SIKICHUX 1 KUIBKICHMX TTOKa3HUKIB BOJIOKHA 32 HETIPSIMUMU O3HAKAMHU.

Knrouoei cnosa: rxowonni, cmebno, anamomis, KiimuHa, nNepeuHHi i 6MOPUHHI 1y0 Hi
B0JIOKHA, BMIC 80JIOKHA, CENeKYis

Beryn. Konomni (Cannabis sativa L.), Hacamnepel, € BOJOKHUCTOIO KYJIbTYpOI, TOMY
BHUBYCHHIO aHATOMIYHOI OYZOBHU MONEPEYHOTO 3pi3y cTebia, 30KpeMa BOJIOKHHCTOTO Iapy, 3aB-
KW NPUAUIAIN 3HaYHY yBary. AKTYaJbHICTh TaKUX JOCHIJKEHb BUKIMKaHA MOTPeOOIO y BCTa-
HOBJICHHI YUHHHKIB ()OPMYBaHHS BUCOKOI KUTBKOCTI 1 IKOCTI BOJIOKHA KOHOTIETh B OHTOTEHE31 Ta
BUSIBJICHH] I[IHHUX T€HOTHUIIB — JKepe 1 JOHOPIB BAXKJIUBUX 03HAK BOJIOKHHUCTOCTI.

AHaJi3 JiTepaTypHHX JKepesi, MOCTAaHOBKA MpodJjeMu. PosrissHeMo oco6nmBoCTI aHa-
TOMIYHOT OyJOBM BOJIOKHHCTUX CTPYKTYp Ha IOIMEPEYHOMY 3pi3i cTeOna KOHomedb (30Kpema
KOMIUIEKCH TKaHUH Bija nepudepii 10 ueHTpy).

[lepBunHMiA 1y06 ((proema) po3MilieHHid 32 TIEPBUHHOIO TBIPHOIO TKAHHMHOIO MEPUIIUKIOM
(mepukamOieM), BHACHIIOK JisUTBHOCTI SIKOTO BiH 1 BUHHKa€e. DiioemMa CKIIaaeThCs i3 CUTOMOMAI0-
HUX (peunTyacTux) TpyOOK, TOBCTOCTIHHUX MPO3EHXIMHUX KJIITUH NEPBUHHMX JIYO SHUX BOJIO-
KOH 1 TOHKOCTIHHUX KJIITUH Jy0’siHOI ((1oeMHo1) mapenxiMu. [lepBuHHI 1y0’siH1 BOJIOKHA MalOTh
JOBXHUHY 10 50—75 MM 1 31MBalOThCA y CYLUIbHE KUIbIle MydkiB. THI My4KiB — KoJaTepasbHi,
CKJIaJIH1, BIAKPUTI, PO3MIIIEHI B OJIHE KOJIO. 3a IEPBUHHUM JTyOOM 3ajsira€ BTOPUHHUMN J1y0 (BTO-
PHHHA KOpa), 110 TAKOXK CKJIAZA€ThCS 3 CUTONOIIOHUX TPYOOK, BTOPUHHHX JIyO STHUX BOJIOKOH 1
ny0’siHOT mapeHXiMH. BTOpHHHE BOJOKHO Ma€ JNOBXKMHY He Outbiie 4 mMMm. 3a J1y0’sHOW Ta-
PEHXIMOIO 3aJITa€ By3bKa CMYXKa T'€HEPAaTUBHOI TKAHUHU — KaMOi10, BHACIIIOK JisSJIBHOCTI SIKO-
ro BiI0OyBa€eThCs Mepexis 10 BTOpuHHOI OyioBH [1, 2, 3].

BosIOKHHCTI Ty4KH KOHOTENb (YaCTO BOHH 3JIMBAIOTHCS Y CYLIJIbHE KUIbLIE) CKIaal0ThCS

© C.B. MiweHko, I.J1. Kmeub. 2017.
ISSN 1026-9959. Cenexkuis i HaciHHMUTBO. 2017. Bunyck 112.

82



3 OKpeMHUX KIIITHH, SIKI Ha3WBAIOTHCS EJIEMEHTAPHUMHU BOJIOKHAMHU. Y OUIBIIOCTI BHITAJKIB
7y0’stHI BOJIOKHA MArOTh BEPETEHOMOAIOHY (GopMy 3 3arOCTPEHHMH UM 3JIeTKa MPUTYIUICHHUMH
KIHISIMH. BayKTMBIMY O03HaKaM¥ eJIEMEHTAPHUX BOJIOKOH € (hopma, po3mip KIIITHHU (IiaMeTp abo
JIOBKMHA 1 NIMPUHA) Ta KaHaly, TOBIIMHA OOOJIOHOK Ta iX IIapyBaTicTb. BoHM 3Ha4HOIO MiporO
BU3HAYAIOTH SIKICHI MMOKa3HUKH BOJIOKHA SIK CHPOBUHU JUIsI IEPEPOOHOT MPOMUCITOBOCTI [3].

Po3mipu KIITHH NMEpBUHHUX JyO SSHUX BOJIOKOH Ha MOIMEPEYHOMY 3pi3i KOJUBAIOTHCS Bij
5 o 55 MM, a BropuHHUX — Bij 10 10 20 MM [3].

3a o0pricoM MOMEepeyHOro 3pi3y BOJOKHA KOHOMENb MIIATh Ha i307iaMeTpudHi (OIu3bKi
JI0 OKpYTJI0i 200 GopMH MPaBUIBLHOTO OaraTorpaHHuKa), OBabHI (OJU3bKI 10 BUTATHYTOTO €JIiIl-
ca abo BUTATHYTI) Ta MPOMIXHI, abo 3mimmaHi [4]. Takox ¢popmy momnepeyHoro 3pizy eleMeHTap-
HUX BOJIOKOH KOHOIIEJb JITISATh HAa MPaBUIIbHY 1 HenmpaBwibHY. [lepma — dirypa 3 omykiioro 000-
JIOHKOIO Y3JIOBXK YCI€1 OKPY>KHOCTI, Ipyra — ¢irypa, sika B OJJHUX MICIIX Ma€ OKpYIJly, a B IHIIUX
MICLSIX Ma€ yBITHYTY 000JI0HKY. OTXe, 0 BUIIE3a3HAYEHUX THUIIIB €JI€MEHTAPHUX BOJIOKOH J10-
JIal0Th 1€ HempaBWiIbHY (hopMy (3ur3aronoaiony ado 3im’sry) [3].

Kytn momepeunux 3pi3iB BOJOKOH OyBaroTh rocTpi ((popma BOJIOKOH PI3KO TpaHYacTa),
Tymi (popma BOJIOKOH O6araToKyTHa) Ta HyJ1b0B1 (popma BoJIOKOH okpyria) [3].

BuninsroTe TOUKOBUH, NIITHHOMOAIOHUH 1 TOPOKHUHHKUM KaHAIU. Y MeXKax OJHOTO W TO-
ro ) BOJOKHHCTOT'O HIAPy MOXYTh 3YCTpPI4aTUCS OJMH, J[Ba 1 HaBiTh BCl TPU THIHM KaHaIiB [5].
dopma KaHaATy €JIeMEHTAPHOTO BOJIOKHA HAaraye 30BHINIHINA KOHTYP MOMEPEYHOTO 3Pi3y KIITHHU
B 1itomy. Lle mosicHIoeTbest THM, 10 00OJIOHKA €JIEMEHTApHOI'O BOJIOKHA IOCTYIOBO MOTOBIILY-
€ThCSI PIBHOMIPHO KOHIICHTPUYHUMU Imapamu. KaHam 3pijioi KIITHHU €JIEMEHTapHOTO BOJIOKHA
3aBXK/IM € MOPOKHUCTUM, OCKUIBKH ITUTOIUIa3Ma MOCTYIOBO BUTPAYAETHCS HA MOTOBILEHHS 000-
noHKkU. Ha po3mip kaHamy, mepin 3a BCe, BIUTMBAE TOBIIMHA OOOJOHKH KIITHHH: 31 301bIICHHSIM
TOBIIMHU OOOJIOHKH 3MEHIIYEThCS KaHal. Malli KaHaJd B3araji TOYKOBi ab0 HIUTMHOMOAIOHI i
BIJIMOBIIAFOTH 130/1aMeTpUuHIi (HOpMI KIITUHH, BEIUKI KaHAIA — BY3bKO- a00 HMIMPOKOIIOPOIK-
HUHHI ¥ BiANOBiAal0Th OBanbHIN (popmi kiituHH. HenpaBuibHa opma KIIITHHH YTBOPIOE BiIO-
BIJIHO 1 HENpaBWIbHY hopmy KaHaly [3].

XapakTepHOI OCOOJIMBICTIO KOHOMIENb € MIAPYBATICTh 0OOJIOHKH €JIEMEHTAPHUX BOJIOKOH.
[lepBuHHa 000JIOHKA BIOPUTYI IPUIISITAE A0 CEPEAUHHOI TUIACTUHKU I OpraHiYHO MOEAHYETHCS 3
Hero. [lepBuHHA 000710HKA TOHKA i He OyBae mapyBaTor0. BropuHHa 000JI0HKA CKJIa/1a€ OCHOBHY
Macy KJIITHHH JIyO SHUX BOJOKOH. BOoHa BHMHUKae 3a MEepBUHHOIO OOOJIOHKOIO 1 Mae IIapyBaTy
CTPYKTYpY, IO 3Ha4HO MmoToBIye ii [3]. BropuHHa kiiTHHHa 00OJOHKA € HEPIBHOMIPHOIO 3a
CKJIAJIOM 1 CTPYKTYpot0. Y Hill BUIUIAIOTH TPH BiaMiHHI miapu: S;, Sy 1 Sg. Ilicns BiakmamaHHs
mapy Si, TOBIIMHA SKOTO 3aJMIIAETHCS HE3MIHHOIO MPOTATOM yChOTO Mepiofy (hOopMyBaHHS BTO-
PUHHOT 00O0JIOHKH, BIIKIQTAETHCS AP S3, SKHA MOTIM MOAU(IKYETHCS B S, 110 TTEBHUH Yac 30i-
aeiryeThest. OTxe, GopMyBaHHS BTOPHHHOT O0OJIOHKH CYIPOBOKYETHCSI IHTEHCUBHOIO MOJIU(i-
Kalli€l0 HOBOYTBOPEHUX IIapiB. [HTpY3UBHUH PiCT BOJIOKOH y JOBXHUHY IEpeye€ YTBOPEHHIO BTO-
PUHHOI KITITUHHOI OOOJIOHKH, a HE TIOEIHYETHCA 3 HHUM, SIK BBaXKaJIW paHimie [6, 7]. Buainsors
TaKi TUIM IIapyBaTOCTI: T'ycTa i pi3ka, TycTa i cialka, piika i pi3ka, piaka ii ciadka [3, 8].

SIKicHe BOJIOKHO KOHOTIENIb BH3HAYAIOTh MPABHILHO CHOPMOBAHI €JIEMEHTApPHI BOJIOKHA,
SKI MalOTh OKPYIJIy YH 130JliaMeTpuuHy (HOpMy, HEBEITUKHHA JiaMeTp KIITHH, ONMYKIHH KOHTYP
oOosonkm (0e3 3ur3ariB), Majuii KaHajl (TOYKOBHH a00 MIUTMHOMOAIOHUIT), TOBCTY OOOJIOHKY 3
MOMIPHO PIKOIO MIAPYBATICTIO 1 KOMIIAKTHE 3’ €HAHHS BOJIOKOH B my4kax [3].

Jlo ¢a3u OyroHizamii y crebiax KOHOIENb CoYaTKy (popMyeThesi OLIbII SIKICHE IEPBUHHE
BOJIOKHO, 3 TIOYAaTKOM 3aKJIaJlaHHs T€HepaTUBHUX OPraHiB CIOCTEPIraeThCsl yTBOPEHHS TipIIOro 3a
SIKICTIO BTOPMHHOTO BOJIOKHA, X042 Y *KIHOYMX 1 OTHOJOMHMX POCJIMH 1HIIIAIlIS POCTY BTOPUHHOTO
BOJIOKHA MOXe po3nounHatucs padime [9]. Ha paHHiX cTajisix OHTOreHe3y KIITHHH BTOPUHHHUX
Jy0’SIHUX BOJIOKOH 3yCTpPIYalOThCS JIMIIE BHU3Y cTe0Ja, CyTTEBE YTBOPEHHS BTOPUHHOIO BOJIOKHA
CIIOCTEPIraeThCsl Ha MOYATKY LBITIHHA a00 MPH JOCSITHEHH] POCIMHOI0 BUCOTH Ounbliie 2,25 M 1/a00
niametpa Outbioro 3a 1 cm [10]. KiutbkicTh KIITUH MEPBUHHUX JIYO STHUX BOJIOKOH Ha MOTIEPEYHO-
My 3pi3i cTebia 3pocTae MPUOIH3HO aXK JI0 MOYATKY CYIBITTS, a MOTIM 3MEHIIYEThCA, 8 KIJIBKICTh
KJIITUH BTOPUHHUX JIYO SIHUX BOJIOKOH IMOCTYIOBO 3MEHIIYETHCS Bl IPYroro MiXBY3Jisl, 1 IpUOIH-
3HO B 30H1 MOYATKY CYILBITTS BTOPUHHE BOJIOKHO CTa€ BIACYTHIM [6, 7].
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BusiBieHo 3HauyHi BiIMIHHOCTI y Oy/OBi, po3Mipax Ta po3MillleHH] KIITHH eJIeMEHTapHUX
BOJIOKOH Ta LIapiB MEPBUHHOTO 1 BTOPUHHOI'O BOJIOKHA Y BUCOKOBOJIOKHUCTHX COPTIB, MMOPIBHSHO
3 HU3bKOBOJOKHMCTUMHU [11, 12]. O3HaKku SIK BOJIOKHUCTOIO IIapy B LIJIOMY, TaK 1 OKpEMHUX KJIi-
TUH JIy0’STHUX BOJIOKOH, XapaKTEePU3YIOThCS BUCOKUM CTYIEHEM MIiHJIMBOCTI, TOMY Y CeJIeKIii-
HUX JIOCJI/DKEHHSIX MPo0JiemMa iX 1MoIaibIIoro BUBYEHHS 3aIMIIAETHCS aKTYaJbHOIO.

Merta i 3aaa4i qocaigkenHsi. Merta 10CiiKeHHS] — BCTAHOBUTH OCOOJIMBOCTI aHATOMIYHOT
OyZOBU BOJOKHHUCTOIO ILApy, CTYIHIHb MIHJIMBOCTI O3HaK KIITUH IEPBHUHHUX 1 BTOPUHHUX
JTy0’STHUX BOJIOKOH Ha MONEpEeYHOMY 3pi3i cTe01a y HU3KHM Cy4acHUX COPTIB 1 HOBUX 3pa3KiB KOHO-
HeJlb Ta MOXJIMBICTh X BUKOPUCTaHHA Y cesieKuii. 3a7adi JOCHIHKEHHS: BU3HAYUTU BIAMIHHOCTI
PI3HUX COPTIB 1 3pa3KiB KOHOIENb 32 XapaKTepOM PO3MIILEHHS 1 TOBIIMHOIO BOJIOKHHCTOTO ILIapy,
JIOBXKMHOIO 1 MIUPUHOIO KIITHH €IEMEHTapHUX JIYO STHUX BOJIOKOH, X ()OPMOIO Ha MOTICPEUYHOMY
3pi3i 1 Oy/10BOIO KaHaJy, KUIBKICTIO IIapiB BTOPUHHOI OOOJIOHKH, HAsIBHICTIO 200 BiJICYTHICTIO BTO-
PUHHOTO BOJIOKHA; BUJLJIMTH 1I€HTU(DIKALIMHI O3HAKY JJI1 OKPEMUX T€HOTHUIIIB YU TPy 3pa3KiB Ta
CeJIeKIII{H1 03HAKH JJIs1 BCTAHOBJIEHHS SIKICHHX 1 KUTbKICHUX TTOKA3HHUKIB BOJIOKHA.

Marepiajau i MeToau. /[ aHATOMIYHOTO aHAJI3Y BIAOMPAIN TUIOBI CTEOJIa KOHOMENb Y
¢a3y novatky A03piBaHHs HaciHHA (TeXHI4HOI cTUriocTi). [Inoma >xuBnenHs pocnun 30 x 5 cm.
31 cTebna KMBUX POCIMH KOHOIENb Ha piBHI [V MIkBy3/1a poOunu BiIpi30K KOPH 3 YaCTHHOIO
JICPEBUHU 3aBJOBXKKHU 2—3 cM. 3a JOMOMOIOI0 FOCTPOTro Jjie3a TOTyBallU MOMEPeyHi 3pi3Hu Ta TUM-
4acoBl aHATOMIYHI Tpemnapati. AHATOMIYHANA aHaJi3 BOJIOKHHCTHX CTPYKTYp cTeOea KOHOMEh
NPOBOJWIN 3 BUKOPHCTaHHSIM Mikpockona npu 30inbmensi B 600, 300 Ta 150 pasiB. Bumipu
3MIMCHIOBAJIM 32 JIOTIOMOTOI0 OKYJISP-MIKPOMETpPa 3 YMOBHHMMH MOJiIKaMHu (YMOBHUMH OJUHU-
IIMH), K1 IOTIM BHpakajau B MikpomeTrpax (Mkm). [IpoBoaunu no 10 BumiproBans 3 10-Tu cte-
0en KokHOTO copTy (3paska). byno Bukopuctano coptu FOCO 31, I'msana, 'necis, Aptemina,
["apmonis, ['pamis, Muxonaituuk, ['myxiBeeki 85, I'myxiBebki 51, xonekuiitai 3pazku Lovrin 110
(Ne narmionanpHOro Karamory UF0600691), Purini (UF0600692), SK (UF0600710) ta ribpusg
['necis / Futura 75 (UF0600702) 3 pizauM BMicTOM BosiokHa (puc. 1). locmimkyBaHi copTH 1 3pa-
3KM 3a BMICTOM, TOBILMHOIO IIapiB BOJIOKHA 1 pO3MipaMH KIITUH HEPBUHHMX 1 BTOPMHHUX
JTy0’SIHUX BOJIOKOH YMOBHO JIUIMJIM HA TPU YMOBHI I'pajalii: 3 HU3bKUM BMICTOM (MaJMMHU PO3Mi-
paMu), CEpeIHIM BMICTOM (CEpEeIHIMH PO3MipaMH) i BUCOKUM BMICTOM (BEITMKHMH PO3MIpaMH).
Cratuctuany oOpoOKy JaHUX 3AiicHIOBanH HUisixoM Bu3HadeHHS HIP o5 32 METOIUKOIO MOIHO-
Boro gociiny [13].

BHCOKHIA BMICT BOJTOKHa (max = 32,9%, min = 29,8%)
I'myxiBebki 51 I'myxiBcbki 85 ['mecis I'paris

cepenHiil BMiCT BoslokHa (max = 29,6%, min = 28,2%)
["apmonis Aptemina Muxkonainuuk I'nsana

HU3BKUH BMICT BOJIOKHA (max = 25,5%, min = 11,2%)
IOCO 31 Lovrin 110 Purini SK

Puc. 1. YmoBHuii po3noaiyi Ha rpaganii BiZiOpaHuXx 1/ aHATOMIYHOI0 aHAJTI3Y cTebe.
Pi3HHX COPTIB KOHOIEJIb 32 BMICTOM Yy HUX BOJIOKHA

OO6roBopeHHs pe3yabTaTiB. J[OCIITKEHHS JO3BOJIIA BUSBUTH BiIMIHHOCTI y HHU3KH
COPTIB 1 3pa3KiB KOHOTEJIb B aHATOMIYHIM Oy/0BI BOJIOKHUCTUX CTPYKTYP Ha MOMEPEYHOMY 3pi3i
crebna (puc. 2—4, Tabn. 1, 2).

Kumitruan nepBuHHUX 1y0’ sHUX BOJIOKOH y copTy FOCO 31 po3MilTyroThCs CYIIIBHUM Ki-
JbIieM, 6e3 mpoMiXKKiB. TOBIIMHA mapy BelauKa. Po3MipH KIIITHH CTaHOBIATH 44,7 MKM y TOBXKH-
Hy i1 30,7 mxm y mupuny. [lepeBaxkae i3oaiamerpruyHa (OKpyria) ¢opmMa BOJOKOH Ha TOMeped-
HOMY 3pi3i. KyTu nepBuHHOI 000JIOHKM HYJIBOBI, 1HOA1 TYIII, KaHAJI MaJUi, TOYKOBHM abo LIIu-
HomoiOHuii (puc. 4.1, 4.2).
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NnepBUHHA i BTOPUHHA I€pe€eBUHA (KCH-

JiopudopmM, fepeBHA MapeHXiMa

KJIITHHH 3 TOHKHMH
NEepPBHHHUMH 000-
JIOHKaMH i 0araro-
IAPOBOI0 BTOPHH-

HOI0 000JI0HKOIO

== s e —

Jema)

CYIMHH

KJIITHHH 3 TOBCTUMH
NEepBUHHUMH 000J10-
HKaMH i c;1a00 BH-

Pa’KeHUMH IIAPAMHU
BTOPMHHOI 000JIOHKH

4

AP KJITHH NePBHHHUX JIY0 STHUX
BOJIOKOH

emigepmic
YACTHHA NEPBUHHOI KOPH (KOJIeH-

XiMa, KOpoBa nmapeHnxima, eHaoaep-
Mic, mepuHK.I)

KJIITUHU TepPBUH- KJIITUHU BTOPHH-
HHX JY0’SIHUX BO- HHX JY0’SIHUX BO-
JIOKOH JIOKOH

(MacmTad 30epe:keHo)

5 6

Puc. 2. Oxpemi 0c00,1UBOCTI aTOMiYHOI OY/10BH MONEPEYHOI0 3Pi3y cTEed/Ia KOHONEJIb
(ua puc. 2.1, 2.2 — 1 ym. oa. = 50 mxm; Ha puc. 2.3, 2.4 — 1 ym. oa. =25 MKkMm)
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BEJIMKaA 3arajibHa TOBIIMHA MIapy BOJIOKHA

I'myxiBchki 85 I'paris I'myxiBcbki 51 Apremina
704,2 536,3 530,0 464,2
cepelHs 3arajibHa TOBIIMHA [Iapy BOJOKHA
I'necis ["apmoHis Muxkonaifuuk KOCO 31
437,5 425,8 403,3 403,3
HHU3bKa 3arajibHa TOBIIMHA I1apy BOJOKHA
I'nsna Lovrin 110 Purini SK
382,5 317,1 277,5 191,4

Puc. 3. MinnuBicTh 03HAKH 3arajibHO1 TOBIIMHY IIAPY BOJIOKHA HA MOMEPEYHOMY 3pi3i cTebna
KOHOIIEITb, MKM

6 7 8 9 10

Puc. 4. Cxema O0y10BH Pi3HMX THIIIB KJIITHH JIy0’SIHUX BOJIOKOH HA MONEPEeYHOMY 3Pi3i
cTed/1a KOHOMeIb:

1 — i3ogiameTpuvHa GopMa, KaHaJI MaJui, TOYKOBUI; 2 — 130/11aMeTpudHa (popma, KaHaa MaJIHi,
HIUTMHONIOAIOHMH, 3 — oBanbHA (hopMa, KaHaI BEJIHMKHMA, By3bKOIIOPOKHUHHUN; 4 — oBaJIbHA (QOp-
Ma, KaHaJl BEJIMKHH, IMUPOKOTIOPOKHUHHNM; S, 6 — HenpaBuiibHa (hopma; 7 — B3aEMHE pO3TaIly-
BaHHS KJIITUH HEMPaBUIBHOI popMH; § — oBasbHA (hopMa, KaHaT HENPAaBWIbHUI; 9 — oBalTbHA
dhopma, TOBCTHIA ap BTOPUHHOT 000710HKHM Ha niepudepii; 10 — opasibHa opMa, TOBCTHI 1m1ap
BTOPHHHOI 0OOJIOHKH B LIEHTPI1

XapaKTepHOIO 03HAKOIO KIIITHH MEPBUHHUX JTy0’STHUX BOJOKOH € HAsBHICTh BEITMKOI KiJIb-
KOCTI IIapiB BTOPUHHOI 000J0HKK. BTOpHHHI 7y0’siHI BOJIOKHA JAHOTO COPTY TaKOX PO3MIIIICHI
CYLINLHUM KillblleM, TOBIIMHA MIAPY CEPEIHS. IX po3Mipy CTaHOBIATH 22,3 MKM y JOBKHHY i
13,9 mxMm y mumpuny. Kiituan i3oaiameTpudHa, mpaBuibHOI GopMHU 13 MauM, TOYKOBUM abo

BCJIMKUM, BY3bKOIIOPOXXHUHHHUM KaHaJIOM.
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Taomuus 1

MiH/IUBICTH AHATOMIYHHUX 03HAK KJIITHH NEPBUHHMUX JIy0 ’SHUX BOJIOKOH KOHOIEJIb HA MONepevHoMYy 3Ppi3i cTed/ia KOHONeIb

XapakTep po3MIIIeHHS

Po3mip KiIiTHH, MKM

dopma Ha monepevyHoMy 3pisi

KinekicTs mapis

Copr, 3pazok . KYTIiB IEpBUHHOL BTOPUHHOL
BOJIOKHUCTOTO IIIapy JOBXKHHA  [IMPHHA KJIITUH KaHay
000JIOHKH 000JIOHKHA
CYLIUIBHAM KUIBIIEM .. HYJILOBI MaJIii, TOYKOBHIT a00
IOCO 31 Y TEM, 447 30,7 1301iamMeTpuIHa HY . . . - BEJIMKa
TOBIIIMHA IIAPY BEJIHKA piako — Tymi ILIUHONO NiOHMI
CYLIUILHUM KUIBILIEM, TOBIIIMHA .. rocrpi BEJIMKUH, By3bKOIOPOXK-
I'mana yi 1eM, 1 47,0 30,5 130/IlaMeTpUYHA ) pL » BY N P cepenHs
1apy cepeas piaKo — Ty HUHHUN
CYIITBHUM KilTbIleM a00 my4Ka- . . BEJINKA,
. HEMpaBUIbHA, PIIKO — rocrpi, . N ..
Inecis MU, TOBIIMHA [Iapy BEIUKa 50,3 32,3 RO . . MaJii, TOYKOBHUH Iapu pizHoi
i30/1iaMeTpuYHa piako — Tymi
TOBIIMHA
CYIUTBHUM KillbIleM a0o myJKa- . . " . . . ITy’Ke BeITnKa
) OBaJIbHA, PIAKO — HYJIbOBI, MaJTAH, ITAHOIIONIOHII
Apremina MU, TOBIIMHA [Iapy BEIUKa 57,6 36,6 L : . . (mo 20), mapu
i30/1iaMeTpuYHa piako — Tymi a00 HempaBHILHUN N
PI3HOT TOBIMHU
ITy4YKaMH, PIIKO — CYILIEHAM OBaJIbHA (TyXKe BHUTS- - MaJTHH, IIUIMHOIOXIOHMI
Tapmownis KLJIbIIEM, TOBIIMHA APy 51,2 315 rHyTa) a00 HEeTpaBU- K0 yH ,J'ILOBi a00 BEJHKUIA, By3bKOTIOPO- cepenHs
cepeHs ado BeJIMKa JIbHA p y SKHUHHUI
. CYILIIJIEHUAM KIJIbIEM 13011aMeTpuyHa a00 . . .
[paris Y TeM, 51,3 32,0 P HYJIbOBI MaJIii, TOYKOBHIMA JIy’KE BEITUKa
TOBIIIMHA IIAPY BEJIUKA OBaJIbHA
. CYLUIBHAM KUIBIIEM OBaJIbHA a00 ) BEJIMKHUI BY3bKO- 200
Muxkonaitauk yi TIEM, 50,6 32,2 .. rocTpi ¥3 N cepenHs
TOBIIIUHA 1Py BEIHKA 130laMeTprYHa [IHPOKOIIOPOKHIUHHHI
. . CYILILJIBHUAM KIIBIEM BOTIaMETPHYHA, PIKO — . . o
I'myxiBebki 85 v ok 52,2 32,7 %P HYJIbOBI MaJIiii, TOYKOBHIA BEJIMKA
TOBIIIMHA IIAPY BEJIHMKA HEIpPaBU/IbHA
. . CYLIUIBHAM KUIBIIEM 13o11aMeTpuYHa abo HYJIHOBI1 MaJIiii, TOYKOBUH 200
[myxiBchki 51 v i 55,9 37,6 A P 4 . . . . BEJIHKA
TOBIIUHA IIAPY BEIHKA OBaJIbHA abo Tymi LIJTAHOMO NiIOHU I
. IMy4YKaMH, TOBIIHMHA IIapy MaJjia 13011aMeTpruyHa abo HYJILOBI 110 iepudepii — MaJvi, 10
Lovrin 110 Y ’ Py 51,4 33,7 R JHYIBOBL, pucep % BesMKa
abo cepeiHs OBaJIbHA piaKo — Tymi IIEHTPY — BEJIMKHUIA
.. KITITHHA PO3MIITICHI TIOOTMHOKO 00 HYJIBOBI 0 niepudepii — Malnii, 1o
Purini 39,1 24,8 HETpaBUIbHA Y - 7o mepucep e cepeHs
My9YKaMH 110 35 1. pifko — Tymi IICHTPY — BEJTMKUH
Mmy4ykaMu abo CYIUIBHUM Kijlb-
SK 1eM, TOBIIMHA [Iapy Maja abo 30,8 26,2 i3o/1iaMeTpryYHa HYJIBOBI MaJTi, TOYKOBHH BEJINKA
cepeiHs
HIP g 05 6,6 3,2

[Ipumitka. 3e1eHUM KOJIbOPOM BIIMIYEHO BEJIHKI, Y)KOBTUM KOJIbOPOM — MaJjii pO3MipH KJIITHH, IIapiB IEPBUHHOIO Ta BMICTY 3arajJbHOI0 BOJIOKHA.
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Taomuus 2

MiHIUBICTHh AHATOMIYHUX 03HAK KJITHH BTOPMHHHUX J1Y0 SHHX BOJIOKOH KOHONEJIb HA MONepeYHoMY 3Pi3i cTed/1a KOHONEeIb

Copr, 3pazok

XapakTep po3MilIeHHs BOJIO-

Po3mip k7iTHH, MKM

@dopma Ha onepevyHOMY 3pi3i

KYTiB IEpBUHHOT

KinekicTs mapis
BTOPHUHHOI 0060JIOH-

KHHCTOTO IIa NOBXWHA  IIUPUHA KJIITUH KaHall
Py p 000I0HKH y KA
CYLUIBHUM KUIBIIEM, TOBIIMHA HYJIHOBI1 Maumii, TOUKOBHi 200
IOCO 31 Y ’ 22,3 13,9 i30/1iaMeTprYHa Y - BEJIUKUH, BY3bKOTIOPO- cepenHs
1iapy cepesHs piako — Tymi N
KHUHHHMN
CYILIJIBHUM KIIBIEM, TOBIIHHA . HYJIBOBI BEJINKHH, By3bKOIIOPO-
I'nsana i HEM, TOBIL 20,6 13,8 130/1iaMeTpuYHa Y - » BY3BROTIOp cepeHs
apy cepeHs piako — Tymi JKHUHHAMN
CYLJILHUM KiJIbIieM a0 ) MaJliii, TOYKOBUIL a00
. HenpaBuiIbHA a00 Ty, .
I'necis [Iy4YKaMH, TOBILIMHA 1Iapy 219 139 L . . BEITUKHIA, HETTPaBUITb- cepenHs
i30/1iamMeTpuYHa piako — rocTpi .
cepenHs abo BelruKa HUH
CYHUTbHUM ITOABIHHAM .. . MaJnu#, TOYKOBHI a00
. . oBajbHa a0o i301ia- HYJIHOBI, .
ApremMina KLUIbLIEM, TOBIIMHA APy 25,1 15,8 METDHYHA iKo — Tymi BEJIMKHI, BYy3bKOIIOPO- BEJINKA
BEJIHKA P p y KHUHHUU
. My4YKaMH, TOBIMHA IIIa oBaJIbHA (HyXKe HYJIHOBI1 BEJMKUI, BY3bKOIIOPO-
lapmomnis > . Py 25,1 14,3 (ay MY > » BY . p cepenHs
BEJIUKA BUTSITHYTA) piaKo — Tymi JKHUHHUMN
. CYILIIJIBHUM KUIBIIEM oBaJIbHA a00 130/1ia- . BEJIMKUH, [IIHUPOKOIIO-
Iparist yu S 23,5 145 HYJIBOBI » PO BeJIMKA
TOBIIIMHA MIAPY BEJIIUKA METpHUYHA POKHUHHHH
. CYLUIBHUM KIUJIBIIEM oBaJIbHA a00 13011a- Ty BEJIUKUI BY3bKO- 400
Mukonaitgyuk v NG 259 15,0 A .y ) ¥3 . cepeHs
TOBII[MHA IIapy MaJia MEeTpHYHA piaKo — rocTpi HIMPOKOTIOPOKHHUHHUI
. . CYILIIJIBHUM KUIBLIEM, TOBIIMHA BomiaMeTpHYHa, PIKO . . BEJIMKUH, IHUPOKOIIO-
I'myxiBcbKi 85 i HEM, TOBSY 25,1 13,1 &p HYJIbOBI 200 Ty > HHHPOX cepenHs
napy BeJIHKa — HelpaBWIbHA POXHUHHHI
. . CYLIJILHUM KUIBLIEM, TOBIIMHA 13o011aMeTpU4Ha a00 HYJIBOBI1 BEJIMKHI, ITUPOKOIIO-
I'myxiBcpki 51 v s 29,2 15,8 A P MY > » D Ny BEJIMKA
Iapy Jy’Ke BeIHKa OBaJIbHA piiKo — Tymi POXKHUHHHUN
. IIy4YKaMH, TOBIIMHA IIIa 13011aMeTprU4YHa ad0 HYJILOBI BEJIMKUH, MIUPOKOIIO-
Lovrin 110 Y ’ Py 22,3 14,5 p [MYIIBOBL, » HHHPOX cepenHst
Maia OBaJIbHA piako — Tymi POKHUHHHH
. . KJITHHYA PO3MIIIEH] [OOIUHO- BOMIaMETPHUYHA, PIIKO Ty BEJIMKHH, BY3bKOIIOPO-
Purini pO3MIIL a 22,2 13,2 MUAMCIDHIHA, PUIKO— TymL, » BYSBIOTIOP wasia
KO — HEMPaBHITbHA PiIKO — HYJILOBI JKHUHHUN
Yy MaTipKy KJIITHHU PO3MIIICHI
SK MOOAMHOKO, Y IJIOCKOHI 18,7 13,3 130/1ilaMeTpuYHa HYJIBOBI MaJri, TOYKOBUH cepenHs
BiJICYTHI
HIP 05 2,5 0,8

[Ipumitka. 3eeHUM KOJIbOPOM BIJIMIYEHO BEJIHKI, 5)KOBTUM KOJIbOPOM — MaJjli pO3MipH KJIITHH, IIapiB BTOPUHHOTO Ta BMICTY 3araJIbHOTO BOJIOKHA.



Copt I'isiHa BiIpi3HAETHCS BiJ MONEPETHHOIO COPTY AYKE€ IIUIBHUM PO3MIILIEHHSAM KJIi-
TUH NEPBUHHUX JIyO SIHUX BOJIOKOH y CEpEIHbOMY 32 IIMPHUHOIO CYIIUIBHOMY KUIbLIl Ta OUIBIINMHI
ix po3mipamu: 47,0 x 30,5 MKkM. XapaKTepHOIO PUCOIO € MEPEBAXKAHHS IOCTPUX KYTiB Ha Momepe-
YHUX 3pi3aX €JEMEHTapHHUX BOJIOKOH, BHACIIIOK YOr0 BOHM HaOyBalOTh OaraTorpaHHoi GpopmH.
Kanan mnepBUHHHX €JIEMEHTAPHUX BOJOKOH BHKIIOYHO BEIUKHH, BY3bKOTIOPOKHUHHUHN
(puc. 4.3). lllapyBaricTh BTOpHHHOI 000JIOHKU cepeHs. KIliTHHA BTOPHUHHKX JIy0 SIHUX BOJIOKOH
npuOJIM3HO B JIBa pa3sdl MEHIII Bi MEpBHHHUX 1 Memi 3a po3mipamu Big copty KOCO 31, xoua
TOBILMHA LIapy BTOPMHHOT'O BOJIOKHA TAKOX € CEPEAHbBOIO.

[lepBunHe BosokHO copTy I'necis 3ansirae cyluibHUM KulblieM abo Myykamu, Xxouya H y
OCTaHHBOMY BHITAJIKy KJIITHHU PO3MIIIEHI IIUTBHO O/1Ha Ot oHOi. PO3Mipy KIIITHH ACIIO BUIII,
HIK Y IpOaHaIi30BaHUX MOIEPEIHIX COPTIB, iX NOoBXHHa ckiagae 50,3 MM, a mmpuHa — 32,3
MKM. BiIMIHHOIO PHCOIO KIIITUH IEPBUHHUX €JIEMEHTAPHUX BOJIOKOH LOTO COPTY € iX HENpaBH-
apHa (opMa (Tak 3BaHa 3IM’ATa 4W 3Uraromnofiona) (puc. 4.5—4.7), xoua piIKoO TpaIUISETHCS 1
OKpyriIa opma, mepeBa)KHO 3 TOCTPUMHU 00OpHUCAMU, MaJIMM, TOYKOBHM KaHajoM BcepenuHi. [lla-
P BTOPUHHUX OOOJIOHOK YMCIJIEHHI 1 MalOTh Pi3HY TOBIIMHY, 110 TAKOX MOXe OyTH iAeHTudiKa-
[iHOIO 03HaKO0. KIITHHM BTOPUHHUX JIyO SSHUX BOJIOKOH, SIK 1 IEPBUHHHX, PO3MIIICHI CYLIIb-
HUM KUIbIIEM a0 MydYKaMmH, y cepeHbOMY MaroTh 21,9 MkM y noBxuHy 1 13,9 MKM y mmpuny,
HENpaBWIbHOI 200 130/11aMeTpUYHOI POpPMH, 3 TYNMUMHU (1HO/1 TOCTPUMHU) KyTaMH, MaJIUM, TOUKO-
BUM a00 BEJIMKUM, HEIPABUIIBHUM KaHAJIOM 1 CEpEIHbOIO KUIBKICTIO IIapiB BTOPUHHOI 000JIOHKH.

AnaromiuHa Oy0Ba MOMEPEYHOro 3pi3y cTedia copTy ApTeMifa € JOCUTh CBOEPIIHOIO.
330BHI BOJIOKHHCTOTO IIapy PO3MIMIEHUN Jy’K€ TOBCTUU Imap MOKpuBHUX TKaHuH (150-250
MKM). KITliTHHHM TepBUHHUX JTy0’ SHUX BOJOKOH YK€ MIUTFHO PO3MIIICHI CYHIJIBHUM KiJIbIIEM a0o
My4YKaMH 3 HEBEJIMKUMU MpoMixkkamu. Po3mipu xiitun (57,6 x 36,6 MKM) € OJHUMHU 3 HaWO1Ib-
IIMX cepell HU3KU JOCIIKYBaHMX HaMu copTiB. IlepeBaskae oBasibHa (popMa KIIITHH, aje KaHal
BCEpeIMHI YacTo OyBa€ HENpaBWIBLHOI (OPMHU, IO HE Y3TOKYETHCS 13 3arajJbHONPUUHSITHM,
OCKIJIBKM HeTpaBWIbHY (OpMY KaHAIly YTBOPIOE JIMIIE HEMpaBUibHA (opMa KIITHHH, a HE OBa-
JpHA 4K okpyria (puc. 4.8). Lllapu BTopuHHOI 000JIOHKH Pi3HOT TOBIIMHY, a 1X KUIBKICTh YacToO €
pexopaHoro — 110 20 wT. [IpuMITHOIO pPUCOIO € PO3MILEHHS KIITUH BTOPUHHUX JIyO STHUX BOJIO-
KOH YiTKO BUPAXCHUMH JIBOMA CYHUIBHUMH KUIBISIMHU, BEJIUKI po3MipH KIiTHH (25,1 MKM y JTOB-
*KuHy 1 15,8 MKM y mupHHY), iX oBajgbHa a0 130[1aMeTpuyHa (popma 1 BelIHMKa KUIbKICTh IIapiB
BTOPUHHOI OOOJIOHKH KITITHH.

[lepBuHHE 1 BTOpUHHE BOJOKHO cOpTy I"apMoHisi, Ha BiIMiHY BiJl MONEPEIHBO TIPOaHATI-
30BaHOT0 Martepially, Ma€ YiTKO BUpaXKeHy MYYKOBY OyJOBY 3 BEJIMKUMH NMpoMikkamMu. Kiitunu
MIEPBUHHMX, 1, 0COOJIMBO, BTOPUHHUX YO’ STHUX BOJIOKOH MalOTh OBaJIbHY (hOpMY, 4acTO JIyKe
BUTSTHYTI, Cepell MEPBUHHUX 3YCTPIYAIOThCA KIITHHHM 3 HEMPAaBUILHOIO (hopMoro, iX po3Mipu
cranoBiATh 51,2 x 31,5 1 25,1 x 14,3 MkM BianoBigHo. ToBIIMHA IIapy BTOPMHHOTO BOJIOKHA
JIOCUTH 3HAaYHA, 10 CBITYUTH MPO TipIIy SIKICTh BOJIOKHA.

Copr I'panist Mae TUIIOBY aHATOMIYHY OYIOBY JUISI BACOKOBOJIOKHHCTOT'O COPTY KOHOIICTTb.
KnituHu nepBUHHHX J1y0’SSHUX BOJIOKOH MalOTh YHCJICHHI IIApUd BTOPUHHOT OOOJOHKH (IOiNEH1
HEeHaye MMyHKTUPOM), a KJIITUHU BTOPUHHHUX — YacTO BEJIUKUHN, HIMPOKOTIOPOKHUHHUM KaHAJ.

Copty MuKoJaiiuuK BIIACTHBE PO3TAIIyBaHHS BOJIOKHUCTOTO IAPy TAKOX CYIIJILHUM
KUTBIIEM BENTMKOI TOBIIMHU. KiliTHHY epBUHHMX JIy0’ THUX BOJIOKOH MatoTh po3mipu 50,6 x 32,2
MKM, OBaJIbHOI a0o0 i301iaMeTpu4HOi (HOPMHU 3 TOCTPUMHU KyTaMH, BHACIIZOK YOTr0 HaOyBaroTh
BUTTISAY OaraTorpaHHuX, BEJIMKUH By3bKo- a00 HIMPOKOMOPOXXKHUHHUH KaHai (puc. 4.4), cepen-
HIO KUIBKICTb IIapiB BTOPHUHHOI 000710HKU. KTITHHU NMEpBUHHKX JIYO STHUX BOJIOKOH MAarOTh TOH-
Ky HEpBUHHY OOOJIOHKY 1 MaJOMOMITHI CEpEeIUHHI IUIACTUHKH, TOMY TICHO PO3MILIYIOTHCS MIX
c00010. BiAMiHHOIO PHCOIO COPTY € Maja TOBIIMHA LIapy BOJOKHA, L0 Pa30M 3 HE3HAYHHUM CTY-
MIEHEM 3JIepeB’ THIHHA CePeMHHUX [UIACTUHOK CBIAYUTH MPO O1IBII SKICHE BOJIOKHO.

bynoBa nmonepeunoro 3pi3y credsna copty I'myxiBebki 85 cBimunTh Mpo NMPHUHAIICKHICTD
HOro A0 rpynu BHCOKOBOJIOKHUCTHX COPTIB. PO3MIpH KIIITUH NEPBUHHUX JTyO’SHUX BOJIOKOH Yy
cepeaHboMy 52,2 MKM Yy AOBXHHY 1 32,7 MKM y IIUPUHY, @ BTOpUHHUX — 25,1 1 13,1 MKM Bigmo-
BifHO. [Ilapu mepBUHHOTO 1 BTOPUHHOT'O BOJIOKHA JIOCUThH BEJIHKI.

Copt I'myxiBebki 51 Ha chOTOAHI € HAWOLIBIIT BUCOKOBOJIOKHUCTUM MaTtepiajioM (BMICT
BOJIOKHA y cTebnax aocsrae maibke 40 %). BinnoBiiHO BiH Ma€ XxapakTepHy aHaTOMIYHY OyJI0BY
BOJIOKHHCTUX CTPYKTYp. KiiTHHU NMepBUHHUX JIy0’SHUX BOJOKOH PO3MILIEHI CYIUIBHUM JyXKe
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TOBCTUM KUIBIIEM, MAalOTh OJIHI 3 HaOUIBIIKUX po3mipiB (55,9 x 37,6 MkM), 130/1iaMeTpU4IHy abo0
OBaJIbHY ()OpMY 3 HYJILOBUMH 200 TYyMUMH KyTaMHU, MaJIUM, TOYKOBUM KaHAJIOM 1 BEJIMKOIO KiJTb-
KICTIO IIapiB BTOPUHHOI 00070HKH. YITKO BUPAKEHOI OCOOIUBICTIO BTOPHHHOTO BOJIOKHA € HO-
r0 HalO1IbIIa TOBIIMHA Cepel] TOCTIKYBaHUX 3pi3iB CTEOa 1 PO3MIpPH KJIITHH, 110 CTAHOBIIATH
29,2 MKM y TOBXHHY 1 15,8 MKM y miupuHy. BUKITIOUHO yC1 KJIITUHU BTOPUHHUX J1yO’SIHUX BOJIO-
KOH MalOTh BEJIMKHUMA, IIMPOKOTIOPOKHUHHUI KaHaJl, BEIUKY KUIbKICTh IIapiB BTOPHHHOI 000JIOH-
KU 1 32 30BHIIIHIM BHUIJVISIOM HaraJgyloTh KIITHHU MEPBUHHOTO BOJIOKHA. Llel copT jerko ineH-
TH(]IKYBaTH 32 aHATOMIYHOIO OYI0BOIO.

Kiituau nepBUHHEX JIy0’sTHUX BOJIOKOH 3pa3ka Lovrin 110 po3MilieHi 4iTKO BUpaKeHHU-
MU IIy9KaMH i3 Majo ado cepelHbOI0 TOBIIMHOIO IIapy, IO BKa3ye Ha HAJICKHICTh JAaHOTO Ma-
Tepiay J0 CepeIHbOBOJIOKHUCTOI rpynu. Po3mipu xmitun 51,4 MM y noBxuny i 33,7 MKM y
MUpHHY. MaloTh 3HaUHy L1apyBaTICTh BTOPMHHOI 00010HKU. [IpuMiTHOIO pucoro Oy10BH € YiTKa
nudepeHiianis KaHally KJIITHH: A0 nepudepii BiH Manuil, a 10 UEHTPY Belaukuil. Bropunue Bo-
JIOKHO 3QJIATa€ TaKOK MyYKaMH TOHKUM mmapoM. Po3aMipu KIIITHH JIEII0 MEHIII B/l MpOaHali3oBa-
HUX cOpTiB: 22,3 x 14,5 MKM.

KutiTHM niepBUHHUX JTy0’SITHUX BOJIOKOH HH3bKO BOJIOKHHUCTOIO 3pa3ka Purini Marote TH-
noBy s 1€l rpynu OynoBy. BoHM po3MilleHi MOOJMHOKO B TOBIII JIyO siHOI mapeHxiMu abo
HEBEJIMKUMU ITydyKaMu 10 3—5 1IT., MalOTh HEBEIHKI po3mipu: 39,1 MKM y 10BXKUHY 1 24,8 MKM y
MIMPHUHY. XapaKTePU3YIOThCS HENPAaBUWIBHOIO (POPMOIO KIIITHH. SIK 1 y ONEpeIHbOro COPTY Mae
Mmiciie 4iTka audepeHiiianis oco0IMBOCTeN KaHay: 0 nepudepii BiH MajHii, a 10 LEHTPY BeNHU-
KW, By3bKO- UM HIUPOKOMOPOKHUHHKMKM. KIITHHYU BTOPUHHUX JIYO STHUX BOJIOKOH HEYHMCIICHHI 1
pO3MillleHI TOOANHOKO, MAOTh po3Mipu 22,2 X 13,2 MKM, HEBETHKY KUTBKICTh HIapiB BTOPUHHUX
000JIOHOK.

3pazky SK xapakTepHi HaWMEHIIN cepe/l JOCTIKYBAaHUX COPTIB PO3MIipH KIIITHH ITEPBUH-
HUX JIYO STHUX BOJIOKOH, SIKI y CEpPEeITHbOMY Y JIOBXKUHY CTaHOBIATH 30,8 MKM, y mupuny — 26,2
MKM, 3/1€0UIBIIOT0 MAIOTh 130/1iaMeTpu4Hy (OpMy, HYJIbOBI KyTH, MU TOYKOBHI KaHAI 1 Be-
JMKY KUIBKICTP IIapiB BTOPMHHOI OOOJIOHKH. Y MaTipku (KIHOYMX POCIMH) KIITHHU MEPBUHHUX
y0’sTHUX BOJIOKOH OUMbIII 32 pO3MipaMu, MOPIBHSIHO 3 TUIOCKIHHIO (YOJOBIYMMHU POCIHUHAMHU).
KiiTuan BTOpUHHUX JTy0’SSHUX BOJIOKOH Y MaTipKH PO3MIIIEH] MOOMHOKO, a Y IUTOCKOHI B3araji
BIJICYTHI, YAM TMOSICHIOETHCSI BUCOKA SIKICTh BOJIOKHA JAHOTO COPTY.

JlocuThb IiKaBi HETUIIOBI OCOOJIMBOCTI BOJOKHUCTHX CTPYKTYp BHsIBIEHO y TiOpuny Iie-
cisg / Futura 75. KniTuHu Sk NepBUHHUX, TaK 1 BTOPUHHUX JIyO SIHUX BOJIOKOH PO3MIIIEHI ITyY-
KaMH, PO3UICHUMH BEJIMKUMHU MPOMiIKKaMH, MPHYOMY BTOPHUHHE BOJOKHO iCTOTHO TIEpEBa)Kae
BTOPUHHE, 110 CBIIYUTH MPO HOT0 HU3BKY SAKICThb. KIIITHHM NEpBUHHUX Y0’ SIHUX BOJIOKOH HaM-
yacrTimle i307iaMeTpuyHoi (mpaBuibHOi) hopmu, 51,0 MkM y noBxkuHY 1 34,1 MKM y IIUpUHY, aje
po3Max Bapiallii po3MipiB JOCUTb 3HaYHHUH, YOTO HE CIOCTepirainu y copromnonynsmii. Kiaituan
BTOPUHHHUX JyO’STHUX BOJIOKOH MaroTh po3Mmipu 24,1 x 15,6 MkM. Y 000X THITIB KJIIITHH JyXe
TOBCTI TIEpBUHHI 00OJIOHKH, a 32 OyIOBOIO IIApPiB BTOPMHHOI OOOJOHKM MOXKHA BHIUIHTH TPH
rpynu KIiTHH: 1) 3 BiACYTHIMH a00 ClIaOKO BHPa)KEHUMH ILIApaMu; 2) 3 IIMPOKUM LIApOM Ha Iie-
pudepii kaituau (puc. 4.9); 3) 3 mupokum mapoMm Ounst neHTpy kiaitunu (puc. 4.10). Kanan, B
OCHOBHOMY, BUPA)XEHUH HEYITKO.

TakuM YMHOM, yCTAaHOBJICHO, IO OKPEMi JOCIIKyBaHI aHATOMIYHI O3HAKH BOJIOKHUCTUX
CTPYKTYp Ha MOMEPEYHOMY 3pi3i cTedia y pi3HUX COPTIB 1 3pa3KiB KOHOIENh € BiIMIHHIMHU, BOHU
XapaKTEePU3YIOThCS MDKITOMYJISIIIHHOIO MIHJIMBICTIO (Ha piBHI HAWMEHIIOI ICTOTHOI Pi3HUII) 1 BHY-
TPILIHBOMOMYIISALIAHOIO CTa0UTBHICTIO (TPOsBIAIOTECA Y 95—-100 % ocoOuH, MarOTh HU3BKUI KOe-
¢imieHT Bapialiii), a TOMY MOXYTb OYTH BUKOPUCTaHI SIK 11eHTH(]IKaIliHI (MapKepHi) Ta CeeKIii-
Hi JIJIs1 BCTAHOBJICHHS SIKICHUX 1 KUTBKICHUX MTOKa3HUKIB BOJIOKHA 32 HETIPIMUMH O3HAKAMH.

BBaxkaemo, 110 iieHTUdIKAIIiHI 03HAKU MOKHA YMOBHO MOJIUTH HA 3arajibHi, 32 SKUMHU
MOJKHAa BU3HAYUTH I'PYyNy BUCOKO- YM HU3bKOBOJIOKHMCTUX 3pa3KiB, IPYIy 3 BUCOKOI YM HU3b-
KOIO SIKICTIO BOJIOKHA, 1 crienu@iuHi, 3a SKUMH MO>XKHAa BHU3HAYUTH KOHKpETHWH reHotun. Tak,
copt I'necis MOKHA BiIPI3HUTH BiJ 1HIINX, HAPUKIA[, 32 HEIIPABUIBHOIO (POPMOIO KIIITHH Iep-
BUHHMX JIyO STHUX BOJIOKOH Ta Pi3HOIO TOBIIMHOIO IIAPiB BTOPUHHOI 000JIOHKH, COPT ApTemina —
3a TOBCTUM ILIAPOM MOKPUBHUX TKaHWH, BEJIMKUMH PO3MIpaMH KJIITUH NEPBUHHUX J1y0’SIHUX BO-
JIOKOH, HaJ[3BUYaiHO YHUCICHHUMH BTOPUHHUMH O0OJIOHKaMH 1 MOJIBIMHUM K1JbIIEM BTOPUHHOTO
BOJIOKHA, copT ['yxiBchKi 51 — 32 HasSBHICTIO BHKJIIOYHO BEJIMKOTO IIMPOKOTOPOKHUHHOTO Ka-
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HaJly y KJIITHH BTOPUHHHUX JIyO’SSHUX BOJIOKOH, MOAIOHICTIO iX O NMEPBMHHHUX, Yy 3pa3ka Lovrin
110 mae micue viTka nudepeniiais GopmMu 1 po3MipiB KaHajiB BiJ nepudepii 0 HeHTpyY cTedia,
a y poCJIMH IUIOCKOHI 3pa3ka SK B3araji BiICyTHE BTOPUHHE BOJIOKHO.

BucnoBku. Cyuacni coptu kononenb FOCO 31, I'msna, I'mecis, Apremina, ['apmoHnis,
['pamisi, Muxonaitunk, ['myxiBebki 85, ['myxiBebki 51 Ta HOBI konekuiiHi 3pasku Lovrin 110 (Ne
HarionansHoro kKaranory UF0600691), Purini (UF0600692), SK (UF0600710) Bigpi3HsatOThCS 3a
aHATOMIYHOO OYJJOBOIO BOJIOKHMCTUX CTPYKTYp Ha IONEpPEUHOMY 3pi3i cTebiia, 30KkpeMa 3a 03Ha-
KaMM pO3Mipy KJIITHH MEPBUHHUX 1 BTOPUHHUX JYO’ SIHUX BOJIOKOH, iX ()OpMH, KIJIBKOCTI 1 TOB-
[IMHU BTOPUHHUX OOOJIOHOK KIITHH, (POPMHU 1 pPO3MipiB KaHAIy, MIITBHOCTI PO3MIIICHHS KIITHH
Ha TONePeYHOMY 3pi3i cTe0a KOHOIE b, HASBHOCTI UM BiJICYTHOCTI BTOPMHHUX BOJIOKOH. Y J0C-
JIKyBaHOMY Matepialli JOBXKHHA KIITHH MEPBUHHUX JIyO SIHUX BOJIOKOH KOJIMBAJIach B MEXax
30,8-57,6, mupuna — 24,8-37,6 MKM, JTOBXXUHA KIIITHH BTOPUHHUX JTIYO’ STHMX BOJIOKOH 3HAXOTH-
nach B Mexax 18,7-29,2, mupuna — 13,1-15,8 MkM, KiJIbKICTh IIapiB BTOPHHHOT 000JI0HKH Oyia
BiJ 1 1o 20, a 3aranbHa TOBIIMHA IIApy BOJIOKHA BapitoBaia Bix 191,4 no 704,2 MkM.

AHATOMIYHI O3HAKH BOJIOKHUCTHX CTPYKTYP MOXYThb OyTH BHKOPHCTaHI SIK ineHTH(]iKa-
IIHHI Ta CEJEKIIIMHI TSI BCTAHOBIICHHS SIKICHUX 1 KUIBKICHUX TOKa3HUKIB BOJIOKHA 32 HETIPSIMU-
MU O3HaKamH. [neHTudikarmiitii 03HaKu MO’KHAa YMOBHO TOJIJIUTH HA 3arajibHi, 3a SIKUMH MO>KHA
BU3HAYUTH TPYIY 3pa3KiB 3 IEBHUMHU NapaMeTpaMHu (XapaKTepUCTUKaMU) BOJIOKHA, 1 crieudivHi,
3a SIKUMHU MO’KHA BU3HAUUTH KOHKPETHUI I€HOTHII.

O3Haky TOBIIMHU IIapiB NEPBUHHOTO 1 BTOPUHHOTO BOJIOKHA € 1ACHTU(IKAIIHHUMHA JIJIS
BU3HAYEHHS TPYN BUCOKO- i HU3HKOBOJIOKHHUCTHX 3pa3KiB, TPYI 3 BUCOKOIO 1 HU3BKOIO SAKICTIO
BOJIOKHA Ta JUIi BCTAHOBJICHHS BHYTPILIHBOIOMYJISALIHHOI MIHJIMBOCTI 32 BOJOKHOM B €JITHHUX
pociuH. [l epeKTUBHOro 1060py OCOOMH 3 BUCOKMM BMICTOM UM MaCOI0 BOJIOKHA JIOLIIBHUM €
MipaxyHOK KUTBKOCTI KJITHH JTyO’SSHUX BOJIOKOH Ha MONEPEYHOMY 3pi3i cTebsa yu BU3SHAYCHHS
ix 00’emy 3a crienianbHO0 (opmynoro. Iis cenexiii Ha MiJBUIICHHS SKOCTI BOJIOKHA JOIUTEHUM
€ 100ip POCIIHH, SIKi MalOTh HEBEJIMKI PO3MIpH €JIEMEHTAPHUX JIyO SHUX BOJOKOH, X OKPYTIy YU
13011aMeTpU4Hy (OpMY 3 MaJUM KaHAJIOM 1 TOBCTOIO IIAPYBaTOI OOOJOHKOIO, a TOJIOBHE — He-
3HAa4YHY YaCTKy BTOPMHHOI'O BOJIOKHA (JI0 TOBHOI B1ICYTHOCTI) Y CTPYKTYp1 3arajJbHOr0 BOJOKHH-
CTOTO IIIapy.
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HU3MEHYHUBOCTh AHATOMHYECKOI' O CTPOEHHA BOJIOKHHCTBIX CTPYKTYP
HA IIOITEPEYHOM CPE3E CTEBJIA PA3THYHBIX ObPA3LOB KOHOIIVIH

Mumenko C.B., Kmerr 1.JI.
Wncturyt ny0saubix kynbtyp HAAH, Ykpauna

Kounomuns (Cannabis sativa L.), mpexie Bcero, SBISIETCS BOJOKHUCTON KyJIbTYpPOU, TOITOMY U3Y-
YEHUIO aHATOMHUYECKOTO CTPOEHHsI CTEOJISI B CEJIEKIIMOHHBIX IIeIAX, B YACTHOCTU BOJIOKHU-
CTOI'O CJI04, BCEr/ia yAeNsJIOCh MHOIO BHUMAHUS CO CTOPOHBI UCCIIE0BATENCH.

eas u 3a1a4u McCIeI0BAHUSI — YCTAHOBUTH OCOOEHHOCTH CTPOEHHsI BOJIOKHUCTOIO CIIOSL U
CTETIeHb U3MEHUYMBOCTH aHATOMHUYECKUX MPU3HAKOB KJIETOK TIEPBUYHBIX U BTOPHUYHBIX JTyOs-
HBIX BOJIOKOH Ha IMONEPEYHOM cpese CTeOIs KOHOIIN Yy Psiia COBPEMEHHBIX COPTOB U HOBBIX
00pa3IioB.

Matepuanibl 1 MeTOIbl. AHATOMHUYECKUHN aHanIM3 cTeOsel mpoBoAuIN B a3y Havaia co3peBa-
HUSl CeMsH (TeXHUYecKod cmenocTu pacteHuid). Ilmomans nuranusa pactenuit 30 x 5 cwm.
Cpes nenanu Ha ypoBHe [V Mexnoysnus. BpemeHHble aHaTOMUYECKHE TpenapaThl U3ydain

92


http://www.tandfonline.com/author/Hernandez%2C+Arancha
http://www.tandfonline.com/author/Westerhuis%2C+Wim
http://www.tandfonline.com/author/Hernandez%2C+Arancha
http://www.tandfonline.com/author/Westerhuis%2C+Wim
http://www.tandfonline.com/author/van+Dam%2C+Jan+E+G

oA Mukpockonom npu yeeaudeHu B 600, 300 u 150 pa3. Mcnosnib30BaHbl JI€BSITH COPTOB,
TPH KOJUIEKIIMOHHBIX 00pa3lia U OJUH THOpU]] KOHOIUTH.

O06cyxaenne pe3yabTaroB. beimu uccnenoBansl copra konorm FOCO 31, I'msna, ['necusi, Ap-
temuaa, 'apmonus, ['pauusi, Mukonaituuk, I'nyxoBckue 85, ['myxoBckue 51 v KOJIIEKIIMOH-
uele 00pasmbl Lovrin 110 (Ne HanmonansHoro katamora UF0600691), Purini (UF0600692),
SK (UF0600710) mo aHaTOMMYECKOMY CTPOEHHUIO BOJIOKHUCTOT'O CJIOSl U KJIETOK MEPBUYHBIX
Y BTOPUYHBIX JTyOSIHBIX BOJIOKOH Ha MOTEpEeYHOM cpese cTelis. B uccnenyemom martepuane
JUIMHA KJIETOK MEePBUYHBIX JyOSHBIX BOJIOKOH Obl1a B nepeaenax 30,8—57,6, mupuna — 24,8—
37,6 MKM, JUIMHA KJIETOK BTOPHYHBIX JTyOSHBIX BOJIOKOH — 18,7-29,2, mmpuna — 13,1-
15,8 MKM, KOJIMYECTBO CIOEB BTOPUYHOM 0001I0uKH Kosnebanoch oT 1 1o 20, ob1mas ToamnmHa
clios BoilokHa — oT 191,4 mo 704,2 MKM.

BeiBoabl. [Ipu3Haku pazMepa KIETOK MEPBUYHBIX U BTOPUYHBIX JTYOSHBIX BOJOKOH, UX (POPMBI,
KOJIMYECTBA M TOJIIIMHBI BTOPUYHBIX CTEHOK KJIETOK, OPMBI U pa3Mepa KaHala, TUIOTHOCTH
pa3MeneHus KIETOK Ha MOMepeyHOM cpe3e cTe0IIs KOHOIUIN, HAIMYNE UM OTCYTCTBUE BTO-
PUYHBIX BOJIOKOH MOTYT OBITh WCIOJB30BaHBI KaK HMICHTH(PUKAIMOHHBIC W CEIICKIIHOHHBIC
JUTSL YCTAHOBJICHHUS KaUeCTBEHHBIX M KOJMUYECTBEHHBIX MOKa3aTesiel BOJIOKHA 0 HEMPSIMBIM
MpU3HAKaM.

Knrwoueswie cnosa: KOHonNJiA, Cm€6€.71b, anamomusl, Kiemka, nepeudrvle U 6nopudHsvle ﬂy6ﬂHbl€
60JI0KHA, coc)epofcanue 60JI0KHA, celleKyusl

VARIABILITY OF ANATOMICAL STRUCTURE OF FIBER ON THE STEM CROSS-
SECTION OF THE HEMP DIFFERENT SAMPLES

Mishchenko S.V., Kmetz I.L.
Institute of Bast Crops of NAAS, Ukraine

Hemp (Cannabis sativa L.) is a fibrous culture. For investigation of the anatomical structure of
the stem for breeding purposes, in particular the fibrous layer, there has always been a lot of
attention on the part of researchers.

The aim and tasks of the study were to establish the features of the structure of the fibrous layer
and the degree of variability of the anatomical signs of the primary and secondary bast fibers
cells on the cross-section of the hemp stem in a number of modern varieties and new samples.

Material and Methods. Anatomical analysis of the stems was carried out in the phase of the
outset of seed ripening (technical ripeness of plants). The area of plant nutrition was 30 x 5
cm. The cut was done at level IV internodes. Temporary anatomical preparations were studied
with a microscope at magnification of 600, 300 and 150 times. There were used 9 varieties, 3
collection samples and 1 hybrid of hemp.

Results and Discussion. The hemp varieties JUSO 31, Glyana, Glesia, Artemida, Garmonija,
Gracia, Mikolajczyk, Glukhovskie 85, Glukhovskie 51 and collection samples Lovrin 110
(National Catalog No. UF0600691), Purini (UF0600692), SK (UF0600710) were examined by
us on the anatomical structure of the fibrous Layer and cells of primary and secondary bast
fibers on the cross-section of the stem. The length of cells of primary bast fibers was from 30.8
to 57.6, the width — 24.8-37.6 pum, the length of cells of secondary bast fibers was from 18.7
to 29.2, the width — 13.1-15.8 um, the number of secondary cell membranes was from 1 to 20,
the total width of the fiber layer — 191.4-704.2 um in the plant material studied by us.

Conclusions. The signs of the size of the cells of primary and secondary bast fibers, their shape,
the number and thickness of the secondary cell membranes, the shape and size of the canal, the
density of cell placement on the cross-section of the hemp stem, the presence or absence of
secondary fibers can be used as identification. These characteristics can be used in breeding to
establish qualitative and quantitative indicators of fiber by indirect characteristics too.

Key words: hemp, stem, anatomy, cell, primary and secondary bast fibers, fiber content, breeding
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