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CPABHUTEJIBHAS XAPAKTEPUCTUKA CTPOEHUSA IIVIACTHIHOI'O AIIITAPATA
KJIETOK ME30®NJIJIA JIMCTBEB PA3HbIX BUJIOB POJIA LINUM L.
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3anopoKCKUil HAITMOHAIBHBIA YHUBEPCUTET YKpanHa, 69600, r. 3anopoxse, yi. XKykoBcbkoro, 66.
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Ha npumepe detsipéx muoroneraux BumoB jbHa (L. narbonence, L. perenne, L. thracicum, L. austriacum) B cpaBHeHHH
¢ kynsrypHbM JbHOM (L. humile) u3yuena mopdornorus mmacTupHOro ammapara MHOTOJETHHX BHIOB p. Linum. B
pe3ynbrare IMPOBEACHHBIX HCCIENOBAHMN II0KAa3aHO, 4TO IUIACTHOHBIA ammmapar W3y4eHHBIX BHIOB poja
XapaKTepHU3yeTCsl Pa3IMYIHBIM COCTaBOM. Kpome TOro, 9ro XJIOpOILIACTHI AENATCS Ha MENKUE M KPYIHBIE, TIOCIeIHUE
OBIBAIOT KPYIJIbIC, OBAIBHBIC U YIMHEHHBIC B COOTBETCTBUHM C COOTHOIICHHEM [UTHHBI U IUPHHBL OGHAPYIKEHO, YTO
st L. narbonense u L. perenne xapakTepHO Haln4Yue KPYIMHBIX KPYIIIBIX M OBAJIBHBIX XJI0OpoIiacTos, as L. thracicum
XapaKTepHBI KPYIHBIC IUIACTU/IBI BCEX TPEX THIIOB, KPYTIbIe U YAJTHHEHHBIC XJIOPOILIACTHI IIPUCYTCTBYIOT B KiIeTKax L.
austriacum, B To Bpems kak uis L. humile xapaktepHo Hann4ue TOMBKO KPYIIIBIX TUIACTHIL.

Kniouesvie cnosa: nnacmuduwiii annapam, X10ponaacm, Me30Quin Iucma, MHOOJEMHUL 6UO, JIEH.

ITOPIBHAJIBHA XAPAKTEPUCTHKA BYJTOBH IINTACTUAHOI'O AITAPATY KJIITHH
ME30®1LJ1Y JIMCTA PI3BHUX BUJAIB POAY LINUM L.

JleBuyk I'.M., Makcumuyk A.A., JIsax B.O.

3anopi3bKuil HalioHANbHUI YHIBepcuTeT YKpaina, 69600, M. 3anopixoks, Byi. JKyKoBCcbKoro, 66.

Ha mpukmani gotupsox Gararopiunmx BumiB mpoHy (L. narbonence, L. perenne, L. thracicum, L. austriacum) vy
TopiBHSHHI 3 JTboHOM oitinuM (L. humile) BuBuena Mopdosorist miacTuaHOTO amapary Gararopiyaux BUaiB p. Linum.
B pesynprari npoBeNeHUX AOCITIPKEHb BHSBICHO, IO ITUIACTHIHUH amapaT BUBYCHHX BUIIB POAY XapaKTEPU3YETHCS
pizHEIM ckimagoM. OKpiM TOTO, IO XJIOPOIUIACTH MOALIAIOTECS Ha IpiOHI Ta BEJHKi, OCTaHHI OYBarOTh OKPYTIJIi, OBAbHI
Ta BUIOBKEHI y BIAMOBIMHOCTI O CIiBBiIHOIIEHHS NOBKHHU Ta IIHPWHW. BusBieno, mo mis L. narbonense Ta L.
perenne xapakTepHa HAsBHICTh BENMKHX OKPYIJIMX Ta OBAIBHUX XJOoporuiactiB, must L. thracicum xapakrepsi Bemmki
IUIACTH/IM BCIX TPHOX THIIIB, OKPYIJIi Ta BUAOBYKEHI XJIOPOILIACTH MPUCYTHI y KiaiTiHax L. austriacum, B Toii gac sk s
L. humile xapakTepHa HasIBHICTb TIBKH OKPYIIIHX [UIACTHL.

Kniouosi crosa: niacmuduuti anapam, Xi0poniacm, Me30@in mcma, bazamopiunuil 6uo, 1boH.

COMPARATIVE CHARACTERISTICS OF PLASTID APPARATUS STRUCTURE OF
LEAF CELLS MESOPHYLL IN THE DIFFERENT SPECIES OF GEMNU LINUM L.
Maksymchuk A.A., Levchuk A.N., Lyakh V.A.

Zaporizhzhya National University, Ukraine, 69600, Zaporizhzhya Zhukovskogo Street, 66.

Flax this is one of the major commercial crops of the world. According to FAQ, it takes about 4 million hectares of crop
areas. The stems, thread, rope and other flax products were found in the buildings belonging to the Stone Age. Since
ancient times, before the foundation of the Kiev state, flax was grown for fiber, oil and fabric manufacturing by all the
tribes that inhabited the territory of modern Ukraine.

The largest acreage of linseed are concentrated in Canada, Argentina, China, India, USA, Russia. In Ukraine, the main
acreage of linseed are in Dnepropetrovsk, Zaporozhye, Nikolayev, Kherson regions and in Crimea. On average, every
year the area of its sowing occupy about 60 thousands of hectares. With its growing such a valuable product as non-
saturating oil is receiving. Seeds contain 35-42% of oil (iodine value is 165-192), and about 25% of proteins. Oil is
widely used in food, paint, soap, paper, electrical industry and in medicine.

However, except cultivated flax, Linum L. genus comprises more than 200 species, among which there are annual and
perennial herbaceous plants, shrubs and trees. The greatest quantities of plants in this genus are concentrated in the
temperate and subtropical zones of the globe.
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It is known that flax is a plastic crop. It can exist and give high yields on the different territory of the globe. Linseed is
grown in Canada, as well as in Africa and Australia. Representatives of flax were found in different environmental
conditions. Most often, they grow on dry rocky, clay, limestone and grassy slopes, mountain steppes, subalpine and
alpine meadows, and sometimes even on saline marshes.

Therefore, there is a mechanism of adaptation of these plants to various environmental conditions. Due to the almost
constant performance is believed that this adaptation occurs at the level of the basic structural unit of photosynthesis -
chloroplasts. So, in linseed (L. humile) two types of chloroplasts (small and large) were found, and the opinion is
suggested that small chloroplasts are necessary for this adaptation. It was also found that in chlorophyll mutants of
cultivated flax the size and shape of large chloroplasts are significantly change.

The aim of this study was to investigate the morphology of the plastid apparatus in perennial species of genus Linum,
which are phylogenetically more ancient in comparison with the cultivated flax.

The study involved such perennial species of flax as Linum narbonense L., Linum thracicum L., Linum perenne L. and
Linum austriacum L. and annual species Linum humile Mill (variety Cyan). As materials for the study of chloroplasts
fully formed leaves of these species were used.

The investigations were carried out at the experimental station of Chair of Landscape Industry and Plant Genetics of
Zaporizhzhya National University., The leaves were taken in the field conditions to study the morphology of the plastid
apparatus in the tested plants. Selection was carried out at the flowering stage.

Leaves were fixed in a mixture Tempera (0.2% solution of copper chloride, 0.2% solution of copper nitrate, 41% phenol
solution) for 10 days in a dark which allows keep color chloroplasts.

Preparations of slices were performed by Pausheva. This method involves fixing, washing and dehydration,
impregnation of organic solvents and paraffin manufacture of paraffin blocks and microtome slices sticking them on
glass slides and dewaxing.

The resultant preparations were photographed using a microscope trinocular XS-3330 and the ocular camera MA88-500
at magnification of X 640 and x 1600 times. Sizes of chloroplasts measured using eyepiece micrometer, chloroplast
volume was calculated using the method Mokronosova.

The measurements have shown that different types of flax are characterized by different plastid apparatus (the
composition of chloroplasts). So, L. narbonense has revealed large oval and round the chloroplasts in mesophyll cells,
but small and large elongated plastids have not been identified; in L. thracicum is characteristic the presence of all the
varieties of chloroplast morphology; in L. perenne large oval and round chloroplasts, as well as small chloroplasts were
revealed; in L. austriacum large and round the elongated chloroplasts, as well as a small number of cells with small
chloroplasts is indentified.

Thus, we can say that the oval chloroplasts were characteristic for all species except L. austriacum and L. humile, and
round chloroplasts - for every species. L. thracicum has all kinds of large chloroplasts and also has small chloroplasts
(as well as L. narbonense). Besides, long chloroplasts are also characteristic for L. austriacum.

It is found that the longest chloroplasts are elongated chloroplasts of L. austriacum, and the shortest ones are round
chloroplasts of the same species. In addition, the size of chloroplasts in many of studied species is significantly differed
from size of the L. humile chloroplasts. So, length of the round chloroplasts in all the studied species, except L.
narbonense, significantly smaller, than chloroplasts of L. humile. The length of the elongated and oval chloroplasts in
all studied species was significantly bigger than in L. humile, and elongated chloroplasts, besides, are significantly
narrower in comparison with the control. The width of round and oval chloroplasts in all studied species did not differ
from round of chloroplasts L. humile. For a more objective and accurate description of the objects the average volumes
of chloroplasts in all studied species compared with L. humile were calculated. Chloroplasts of all studied species of
perennial flax (regardless of form) have a smaller volume than the chloroplasts of L. humile. Volume of chloroplasts in
different species are varieing from 9.8 mm® for elongated chloroplasts in L. austriacum to 53.7 mm°® for oval
chloroplasts in L. narbonense. So, all studied species have the smallest volume of elongated chloroplasts, and the
highest — oval.

Thus, the analyzed perennial species of flax were different, both in the qualitative composition of the plastid apparatus
(regardless of form chloroplasts) and quantitative characteristics (linear sizes and volume of chloroplasts). For the
plastid apparatus of mesophyll leaves for all studied species is characteristic the presence of round chloroplasts. In
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addition, in different species oval and elongated chloroplasts, which are species-specific, are found. Thus, L.
narbonense and L. perenne are characterized by oval chloroplasts as well L. thracicum — oval and elongated
chloroplasts, and L. austriacum — elongated chloroplasts.

Key words: plastid apparatus, chloroplast, leaf mesophyll, perennial species, flax.

BBEJEHUE

Jlen — ogHa M3 BaXHEMIIMX TeXHUYECKUX KyabTyp mupa. ITo naneiM @ AO oH 3aHMMaeT okoJo 4
MJIH. Ta moceBHBIX momaaei [1]. CteGnu nbHA, HUTKH, BEPEBKU U JIPyrue W3Jeius HaWICHBI B
MOCTPOMKaX, OTHOCAIIMXCS K KAMEHHOMY BeKy. C IpeBHHUX BpeMeH, elle 10 ocHoBaHusl KueBckoro
rocyAapcTBa, JIeH, JJId IOJyd4eHUs BOJIOKHA, Maciaa M MU3TOTOBJICHUS IIOJIOTHA, BBIPAIMBAIIN BCE
IJIEMEHA, HaCelABIINE TEPPUTOPUIO0 COBPEMEHHON YKpauHBI.

HaunGonpmme moOCeBHBIE IUIONIAAM JIbHA MACJIMYHOTO cocpenoToueHbl B Kanane, ApreHtuse,
Kutae, Unnuu, CIIA, Poccuu. B YkpamHe OCHOBHBIE IMOCEBHBIE MJIOMIAAM JIbHA MacIMYHOTO
HaxonaTca B JlHenpomneTpoBckol, 3anopoxkckoil, Hukonaesckoil, XepcoHckoil o0nacTsx u B AP
KpbiM. B cpennem, kaxablil roj IUIOHIaJM €ro rnoceBa 3aHUMaroT okoio 60 Teic. ra. Ilpu ero
BBIPAIIMBAHUYU TMOJY4alOT TaKOW LEHHBIM BUJ NPOAYKLIHWH Kak HeBbIChIXarollee macio. CemeHa
conepxxat 35-42% wmacna (iogHoe uuciao 165-192) u okono 25% OenkoBbIX BemecTB. Macio
IIMPOKO  HWCHOJIb3yeTCS B THUINEBOH,  JIAKOKPACOYHOM,  MBLJIOBAPCHHOW,  OyMa’KHOM,
ANEKTPOTEXHUYECKOU MPOMBILIJIEHHOCTH U B MEAULIUHE.

OCHOBHBIM (PaKTOpOM, CIIOCOOCTBYIOLIMM POCTY MOCEBHBIX IUIOINAJEH MOJ JbHOM, B HacToOAIIEe
BpeMsl SIBJISIETCSl 3KOHOMHUYECKHU. JIeH cuuTaercss OCTATOYHO YpOKaWHOW paHHEN SpOBOM
MacCJIMYHON KyJNbTypoi (moTeHIuan ypoxkaiHocTH coctaBiser a0 20 1/ra). Eme ogHa BaxkHas
O0COOCHHOCTh — arpoTexHuueckas. biaromapst paHHHM CpokaM ceBa (MapT-ampeib), KOPOTKOMY
nepuoay Bereranuu (10 90 qHEN) JeH SABISETCS XOPOIIUM MPEAIIECTBEHHUKOM JIsi OOJIbIIMHCTBA
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYpP, B TOM 4YHCJIE O3MMOW HIIEHULBI. DTOT (aKT JenaerT ero
UJeaIbHON CTPaxoBOM KyJIbTYpOil B ciiydae ru0enu o3uMbIX [2].

OnHako, KpoMe JIbHa KyJIbTypHOro, poa Linum L. oobenunser 6oxee 200 BUIOB, Cpert KOTOPBIX
€CTb OJIHOJIETHHE M MHOTOJICTHHE TPaBSHUCTBIE PAacTEHHs, KYCTApHUKU U jAepeBbsi. Haubombiee
KOJIMYECTBO PACTEHUIl 3TOr0 pOAa COCPENOTOYEHBI B YMEPEHHOM U CyOTPONHMYECKOM TMosicax
3emHoro mapa [3].

M3BecTHO, UTO JIEH SIBJISIETCA O4EHb IUIACTUYHOM KyJbTypol. OH MOXET CyLIeCTBOBATh U /JaBaTh
BBICOKHE ypO’Kal Ha TEPPUTOPUHU MOYTH BCero 3eMHOro mapa [4]. JleH MacauuHbli BHIPAIUBAIOT
kak B Kanane, Tak u B Adpuke n Ascrpanuu. IIpencraBurenu jbHa BCTpE4aroTCs B JOBOJIbHO
Pa3HOOOPA3HBIX IKOJOTMYECKUX YCI0BHX. Yallie BCero OHM MPOM3PACTAIOT HA CYyXUX KaMEHHCTBIX,
IJIMHUCTBIX, U3BECTHSAKOBBIX M TPABSHUCTBIX CKJIOHAX, TOPHBIX CTEMsAX, Ha CyOaJbHNUICKUX U
aJIbIUICKUX JIyraX, a UHOT'/Ia 1aXke Ha 3aCOJICHHBIX OonoTax [5].

[ToaToMy cCyliecTByeT MeEXaHHM3M aJanTallMil 3TOro pPACTEHHs K pa3jM4HbIM  YCIOBHIM
okpyxaromiei cpeabl. Cuwurtaercs, 4YTO 3Ta ajanTalus IPOUCXOAUT HA YPOBHE OCHOBHOMU
CTPYKTYpHOH eIuHHUIbI (OTOCHHTE3a — XJoporutactoB. Tak, y japHa macimudoro (L. humile)
HailIeHO 2 ThNa XJIOPOIUIACTOB — MEJKHWE M KPYIHBIE U BBICKa3aHO MHEHHE O TOM, YTO MEJKHE
XJIOPOILJIACTHI SIBJISIFOTCS HEOOXOMUMBIMU IS 9TOM anantanuu [6]. Beuto Takxke ycTaHOBJIEHO, YTO
y XJOPOPWUILHBIX MYTaHTOB JIbHA KYJIBTYPHOTO pa3Mepbl M (opmMa KPYIHBIX XJIOPOILIACTOB
CYILIECTBEHHO MEHSIOTCSI.

Llenpto manHOM pabOTHI OBLIO HWcCIaEAOBaTh MOPQOJOTHIO TIACTHIHOTO arapaTa MHOTOJETHHUX
BUJOB p. Linum, sBistomuxcs (uioreHeTnyecku Oosiee IPEeBHUMH, B CPAaBHEHUHU C KYJIbTYpPHBIM
JIbBHOM.
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MATEPHUAJIBI U METOJIbl HCCJIEJOBAHUM

OO0BEKTOM HccenoBaHus ObLIM MHOIOJIETHHE BUABI JIbHA - Linum narbonense L., Linum thracicum
L., Linum perenne L. u Linum austriacum L. u ogronerauii Bua Linum humile Mill (copt Iluan). B
KayeCcTBE MAaTEPUATIOB JUUISI HCCIIEIOBAHUS XJIOPOIUIACTOB OBLIM  HCITOJNB30BaHBl  TTOJTHOCTBHIO
c(OpMHUPOBAHHBIE JTUCThSI 3TUX BHJIOB.

HccnenoBanusi MpOBOAMIIMCh HAa ONBITHOM Yy4YacTKe Kadenphl CaJoBO-MAPKOBOTO XO3SMCTBA U
TEHETUKU pPACTEHUU 3alopoKCKOro0 HAIMOHAIBHOIO YHHUBEPCUTETa. B  TOJMEBBIX YCIOBHSAX
OTOMpaNH JUCThS JJISI U3y4eHUsT MOPGOJIOTHH TUTACTUIHOTO armapara y UCCIeAyeMbIX pacTEHUH.
OT60p MPOBOJIMIN HA CTAJIUU [IBETEHUS.

[Tpurorosnenue cpe3zos nposoauiauch 1o C. I1. Ilaymesoii [7]. [lanHas MeToauka BKIIOYAET B ce0sl
¢uKcaluio, MPOMBIBKY M O00€3BOKMBAaHUE, MPOMUTKY OPraHUYECKUMHU pACTBOPUTEISAMH U
napaMHOM, HU3rOTOBJICHHE Napa(UHOBBIX OJIOKOB MU MHKPOTOMHBIX CPE30B, X HaKJIEMBaHHME Ha
IpeAMETHBIE CTEKIIA U JieTiapauHUPOBAHUE.

Jluctea ¢ukcupoasm B cMmecu Temmepa (0,2 % pactBop xnmopuna menu, 0,2% pacTBop a30THO-
kucioi menu, 41% pactBop deHona) B Teuenue 10 nHell B TEMHOTE, KOTOpast MO3BOJISIET COXPAHUTD
OKpacky xJyopormaactoB [8]. 3adgukcupoBaHHBIE JTUCTHS MPOMBIBATHA OONBIIUM KOJIUYECTBOM BOJBI
U TPWKABl BeIAEpkUBadu B 10-KkpaTHOM oObeMe AMCTUILIMPOBAHHOM BOAbI mo 24 yaca. 3aTem
OCYIIECTBISUIM  NPOBEACHME PACTUTEIBHOTO MaTepuaja 4Yepe3 CHUPThl C  Pa3InyHOU
KOHIIEHTpanuel (ucnoip3oBayi 12 n3menenuit cnupta: mo 2 cmensl 20%, 40%, 60%, 70%, 96%,
100%). B xaxxgom pacTBOpe MaTepual BblAEpKUBaM 1o 1 yacy.

Jlanee ocymiecTBIIsUIM POBOJIKY MaTepHraia 4epe3 pacTBOPbl OPraHUYECKOT0 PACTBOPUTENS IMyTEM
BBICP)KMBAaHMST B TeUeHHWE | daca TOCIEAOBATEIbHO B PacTBOpax Xjopodopma pa3indHOM
KoHIleHTpanuu Ha crupte: 25%, 50 % 75% wu yuctom xjopodopme. DTan 3aauBKH B mapaduH
MIPOBOJIWIIM TYyTEM 3aMelieHus xiaopodopma napadhunom. O6paser moMeniand B HeOOIbIIONH 00beM
xJopodopma, CBEpXy HaclauBaiu napaduH, MOMENaad B TEPMOCTAT H OCTABISUIA TaM JI0 TIOJTHOTO
ucrmapeHus xjuopodopMa Ha HECKOIBKO CYyTOK. 3aTeM T'OTOBWIM mapaduHOBbIC OJOKH. V3 TOTOBBIX
napaMHOBBIX OJIOKOB M3TOTaBIMBAIM CEPHH CpPe30B TONIMMHON 10 MKM M HakiIeWBaad Ha
MpEeaAMCTHLBIC CTCKJIA.

[Tocne sToro mpoBoawiu AenapadguHupoBaHue cpe3oB. s TOro CTEKJIO C HAKIECHHBIMU CPEe3aMHU
IPOMBIBAJIM B TPEX CMEHAX KCUJIONA, TPEX CMEHAax CIHUpPTa U TPEeX CMEHAX IUCTUIUIMPOBAHHOMN
BOIbl. Bpemst mHaxoxaenuss B xaxnou cpeme — 20-30 muuyt. Cpessl momemiaiy B TIHMLEPUH U
HaKpbIBAJIM NIOKPOBHBIMU CTEKJIaMU [7].

[TonydenHnsle npenapaTsl GoTorpadupoBau ¢ MOMOLIbIO TPUHOKYIAPHOro Mukpockona XS-3330 u
okyisipHoi kaMmepbl MA88-500 npu yBemmuyenun x640 m %1600 pa3. Pasmepsl xyopomniacToB
OIpENEsUI C MOMOULIbIO OKYJISIP-MUKPOMETpPA, PACCUMTHIBAIM OOBEM XJIOPOIUIACTOB, HUCIOJb3YS
MeTroauky MokpoHocosa [9].

OO0paboTKy NaHHBIX MPOBOIWIH, MCHOIB3YS CTaHJAPTHBIE METOAbl MATEMATUYECKOW CTaTHCTUKU

[10].
PE3VJIBTATHI M NX OBCYKJIEHHUE

[Tpu mccnenqoBaHMM MUKPOTOMHBIX aHATOMUYECKHX IpernapaToB CPe30B Me30(HILIA JUCTHEB JIbHA
pa3HbIX MHOTOJIETHUX BHJIOB OBIJIO OOHAPYKEHO, YTO pa3NYHbIe KISTKH Me30(HIIa JUCTa OJHOTO
Y TOT'0 K€ BUJIa JIbHA COJEPKAT Pa3IMYHbIe XJIOPOIIACThI, pa3yaloIuecs 1Mo pasmepy (Meakue u
KpynHble) U (opMe KpPYNHBIX XJIOPOIUIACTOB (KpYIJible, OBajbHbIE M JUIMHHBIE).  BBLIO
O0HapYXEHO, YTO Me30(HIUT PAa3JIUYHBIX BHJOB JbHA MMEET pa3IMYHbBIN IJIACTHIHBIA amnmapar

(tabm. 1).
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Tabmuna 1 - Tunsl XJIOpOMJIACTOB B JIMCTHSAX Pa3HbIX BUJOB JIbHA

Tunel XJIOPOIIJIaCTOB
Bup nmeHa KpYyIHBIE
_ MEJIKHE
OBAJIBHBIC KPYTJIbIC YAJIMHCHHBIC
Linum narbonense + + - -
Linum thracicum + + + -
Linum perenne + + - +
Linum austriacum - + + -
Linum humile - + - +

HpHMeanHe: «t» - HAIIMYUE KIIETOK C xjopomnjiaCtaMyu OJaHHOTO THIIA, «-» - HAJIMYUC KIICTOK C
XJoporjiacTaMu JaHHOI'O THIIA.

Jnst ynobctBa o0pabOTKH TOJyYEHHBIX PE3YJIBTATOB MBI COCTABUIIM OMPENEICHHYIO IIKay s
TOYHOI'O HUX KOJMYECTBEHHOIO aHaimu3a. TakuM o00pa3oM, K OBAJIbHBIM OBLIM OTHECEHBI
XJIOPOILJIACThI, Y KOTOPHIX OTHOIIEHUE MIUPUHBI K JJIMHE cocTaBiisuio 1,5-2 enununsl (puc. 1).

Pucynok 1 - OBanbHBIE XJIOPOIJIACTHI Me30(UILIA JIMCTA JIbHA

K kpyriasiM OBUIH OTHECEHBI XJIOPOILIACTHI, Y KOTOPHIX OTHOIICHUE IMUPHHBI K JUTHHE COCTABIISLIO
1-1,5 equnaune (puc. 26). DopMy 1 pazMep MEIKUX XJIOPOIIACTOB (PHC. 2a) Mbl HE PACCUMTHIBAIIH.

Pucynoxk 2 — Menkue (a) u Kpyribie KpymHbIe (0) XJ0pormiacTel Me30(duiiia imcra JpHa

JleBuyk A.H., Makcumuyk A.A., JIsx B.A.© 44



10AOT1IYHHUU
D

Posaia. I'enernka ta ¢isiosoria pocann
AKYABTET

«Axmyansii numanna bionozii, exonozii ma ximip, Tom 8, Ne2, 2014

K JJIMHHBIM IINIaCTUAAM OBUIO OTHECEHEI XJIOPOIIaCThl, Y KOTOPBIX OTHOIICHUE MIWPUHBI K JJIWHC
COCTAaBJISIIO 2 €WHUILIBI, HiH Oosee (puc. 3).

Pucynoxk 3 - JInmiuHHBIE XJIOPOILIACTHI Me30(HILIA IMCTa JTbHA

B pesynbrare u3MepeHHil ObUIO BBISIBIEHO, UYTO pa3jJIM4HbIE BUJbl JIbHA XapaKTEPU3YIOTCS
Pa3IMYHBIM IUIACTUIHBIM alapaToM — COCTaBOM XJoporuiacroB. Tak, y L. narbonense B xierkax
Me3o(huia OOHapyXKeHbl KPYIIHbIE OBAJbHbIE M KPYIJIbIE XJIOPOIUIACTBI, & MEJIKHUE U KpPYIHBIE
yUIMHEHHBIE TUIACTHIBI — HE BbIsABIEHb; ans L. thracicum xapakrepHo mnpucyTcTBHE BcCeX
HaWJEHHBIX HAMU Pa3HOBUAHOCTEW MOP(OJIOrUH KPYIHBIX XJIOPOIIACTOB U OTCYTCTBUE MEJIKHUX; Y
L. perenne oOHapyXeHbl KpyIHbIE OBaJbHbIE U KpYIJble XJIOPOIUIACTBI, a TaKXKE MEJKHUe
xJoporiacTel; y L. austriacum umerorcst KpyrnHble YAIMHEHHBIC U KPYTJIbIE XJIOPOILIACTBI, 8 TAKKE
HC3HAYUTCIHFHOC KOJIUYICCTBO KJICTOK C MEJIKUMH XJIOPOIIJIaCTaMM.

Takum 00pa3oM, MOXHO CKa3aTh, YTO OBAJIbHBIC XJOPOIJIACTHI OBUIM XapaKTEPHBIMHU I BCEX
NPECTABICHHBIX BHIOB, KpoMe L. austriacum u xoutposs — L. humile, a kpyrisie — s Beex. L.
thracicum wmmeer Bce BHIBI KPYIHBIX XJIOPOIJIACTOB M HE HMMEET MEIKUX (Tak ke Kak u L.
narbonense). Kpome 3Toro qiMHHBIE XJIOPOIIACTHI TAK)KE XapaKTepHbl s L. austriacum.

B cBs3u ¢ Tem, 4yTO Kpome (QOpPMBI XJIOPOIJIACTHl Pa3HBIX THUIIOB OTJIMYAIUCH €IIE M pa3MepoM,
ObUTM M3MEpEeHBl JUIMHA W NIMPHHA KPYITHBIX XJIOPOIJIACTOB PA3HBIX TUIOB. [Jisi BBIYUCIICHHS
pa3MepoB KPYMHBIX XJIOPOIUIACTOB B KJIE€TKaX Me30(HIIIa JIMCTHEB UCCICAYyeMbIX BUIOB p. Linum
MBI u3Mepsun 1o 15-30 HalIeHHBIX KPYITHBIX XJIOPOIUIACTOB KaXKI0i GopMbl (TadII. 2).

Tabmnuia 2 - Pazmepsl XJ10pOIIIacTOB KIETOK Me30(HIIa pa3HbIX MHOTOJISTHUX BUIOB p. Linum

dopma KpyHHBIX XJIOPOILIACTOB
BI/II[ JbHA OBAJIBHbBIC KpYTJIbIC y,I[J'II/IHéHHLIe
JUIMHA, MMyUpUHa, | AJWHA, MKM | IIHPHHA, JJIMHA, IHUpUHA,
MKM MKM MKM MKM MKM
Linum 7,1+ 3,8+ 5,0+ 4,0+
narbonense 0,28%* 0,24 0,01 0,01 i i
Linum 6,3 + 3,8+ 4,0+ 4,0 + 7,0 + 2,0+
thracicum 0,22* 0,23 0,02%** 0,1 0,94%** 0,01%**
Linum 6,5+ 3,5+ 4,4+ 3,8+
perenne 0,21* 0,31 0,27* 0,22 i i
Linum 35+ 35+ 7,3+ 1,6 £
austriacum i i 0,31** 0,32 0,87%** | (,22%**
Linum 55+ 4,5+
humile i i 0,23 0,22 i i

[Mpumeuanue: *, ** *** - ormuuns ot L. humile cymectsennst mpu 5 %, 1 % u 0,1 % ypoBHe
3HAYUMOCTH
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W3 mnpeacTaBieHHBIX pe3yabTaTOB BHIHO, YTO CaMbIMH JUIMHHBIMH SIBISIFOTCS YAJHHEHHbIC
xJjoporactel L. austriacum, a caMbIMH KOPOTKMMH — KPYTJIbIE XJIOPOILIACTHI TOrO ke Buaa. Kpome
TOT0, KaK BHIHO U3 Ta0J. 2, pasMepbl XJIOPOIJIACTOB MHOTHX M3 UCCICIYEMbIX BHUIOB JOCTOBEPHO
oTiMyaroTes Jb pasmepoB L. humile. Tak, qymuHa KpyriibIX XJIOPOIUIACTOB Y BCEX HCCIEIYEMBIX
BUIOB, Kpome L. narbonense mocroBepHo Menbie uem xjopormitactel L. humile. [nuna
YUIMHCHHBIX M OBAJIBHBIX XJIOPOIUIACTOB y BCEX HCCICAYEMbIX BHIOB JOCTOBEPHO OOJbIIE IO
cpaBHenuio ¢ L. humile, a yainHEHHBIE XJTOPOIIACTBHI K TOMY K€ SIBJISIIOTCS JOCTOBEPHO Ooiiee
Y3KUMH TI0 CPaBHEHHIO ¢ KOHTpoJieM. [llupuHa KpyribIX W OBAJbHBIX XJOPOIJIACTOB Yy BCEX
UCCIIeAyEeMbIX BHIOB OT KPYIJIbIX XJioporiactoB L. humile qoctoBepHo He oTinyaeTcs.
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Bupgpe! mpHAa
Pucynok 4 — O6bEM XJIOPOIIACTOB Y PAa3JIMYHBIX BUJIOB JIbHA

Jna 6onee 0OBEKTUBHON M TOYHOM XapaKTEPUCTUKU HCCIIETYyEMbIX OOBEKTOB ObLIM pacCUMTAHbI
cpenHue OOBEMBI XJIOPOIUIACTOB BCEX HCCIEAYEMbIX BHUAOB Mo cpaBHeHuto ¢ L. humile.
[Tony4eHHbIC pe3ybTaThl MPEICTABICHBI HA PHCYHKE 4 .

Kak BugHO U3 pHC. 4, XJOPOIIACTHI BCEX MUCCIEAYEMbIX MHOTOJIETHUX BUJOB JbHA (HE3aBUCUMO OT
dopmbl) HMEIOT MeHbIHMHA 00bEM, yeM xsoporutacTel Linum humile. O6séM xioporuiactoB y
pasHBIX BUAOB Kosebnercs oT 9,8 MKM® ST yIUIMHEHHBIX XJopormiactoB L. austriacum mo 53,7
MKM® JUIs OBAJIBHBIX Xyoporiactos L. narbonense. B 1enom, y HccieayeMBIX BHIOB HAHMEHb T
00beM UMEIOT yIMHEHHBIE XJIOPOIIACTbI, @ HAaMOOJbIIUI — OBaJIbHBIE.

W3 uccrnenyeMbix o0Opa3ioB Hambojiee ONMM30K K KOHTposiro Linum narbonense, miactumHbIi
anmapaTr KOTOPOTO COCTOMT M3 CaMbIX KpPYIMHBIX (M3 MCCIEAYEMBIX BHJOB JIbHA) OBAJBHBIX H
Kpyribix xyopomnactoB (53,7 u 41.2 MKM® CcOOTBETCTBEHHO). HanMeHbne nokasarenu oobEéMa
XJIOpOIJIacTOB MMeeT Me3oduiut L. austriaCum, KOTOpbId COACPKUT KPYrible W YAJIMHEHHBIC
xyoporacts (9,8 u 22,5 MKM® COOTBETCTBEHHO).

Takum oOpa3oM, IpoaHaJIW3MPOBAHHBIE MHOTOJIETHHE BHJIbI JIbHA OKa3ajMCh pa3HbIMHU KakK IIO
KaueCTBEHHOMY COCTaBy IUIACTHAHOro ammapara (¢dopmMa XJIOpOIJIaCTOB), TaK H IO
KOJIMYECTBEHHBIM XapaKTepUCTUKaM (JIMHEHHbIe pa3Mepbl U 00BEM XjoporacTtoB). Tak, s
IUTACTUAHOTO amnmapata Me3o(uiuia JIMCTREB BCEX HCCIENYyeMBIX BHJAOB XapaKTEPHO HAIUYUE
KpyIJIBIX XjopomJjiactoB. Kpome TOro, y mpeacTtaBUTENEd pa3HBIX BUIOB BCTPEYAIOTCS CIIE U
OBAJIbHBIE W YAJIUHEHHBIC XJIOPOMJIACTHI, YTO SBISETCS BHUIOCIEHNH(PHUHBIM. Tak, JuIs
L. narbonense u L. perenne xapakTepHO Haiu4uMe €€ W OBAIBHBIX XJIOPOIUIACTOB, JJISI
L. thracicum — oBanpHbIX u yAIMHEHHBIX, a mmst L. austriacum — emé u ymIMHEHHBIX
XJIOPOIJIACTOB.
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BeisiBiieHo, uTO O0Jiee JTMHHBIMH, 110 cpaBHEHHIO ¢ L. humile, sBistforcst oBanbHbIC U yIJIMHEHHBIC

XJIOPOIJIACThl JAMKUX BHUJIOB, a IOCIEIHUE SBJISAIOTCA emé W Haumbosee y3kumu. OJHAKO Bce
XJIOPOILJIACTHI OKa3aJMCh MEHBITUMHU TI0 00BbEMY, YEM XJIOPOILIACTHI JIbHA MACITHMYHOTO.

BbBIBO/IbI

1. TlmacTuaHuii ammapar NpeACTaBIEHHBIX MHOTOJIETHHX BHIOB poaa Linum we sBasercs
OJTMHAKOBBIM, a XapaKTepu3yercss CHenu(UIHOCTHIO CBOETO COCTaBa, B 3aBHUCHMOCTH OT BHJA,
KOTOPOMY OH MPUHAJIEKUT.

2. KpymnHble XJ10pomiacTsl pa3iUdHbIX BHUOB JIbHA HE SBIAIOTCA OAHOPOIHBIMH 1O (opme. OHM
KJIacCH(UIMPYIOTCS Ha KPYTJIble, OBAJbHBIE M YIJIMHEHHBIE B COOTBETCTBUU C COOTHOIIEHHEM
JUIMHBI Y IIIUPUHBI.

3. Bbuto OOHapyXeHO, YTO Cpemy KPYMHBIX IUIACTH] KPYIJble W OBaJbHBIC XapaKTEPHBI LIS
L. narbonense u L. perenne, mis L. thracicum xapakTepHbl OONbIIHE TUIACTHIBI BCEX TPEX THUIIOB,
KpYyTJble W yIJIMHEHHBIC XJIOPOILIACTBHI MPUCYTCTBYIOT B KieTkax L. austriacum, a mus L. humile
XapaKTepHO HAJUYUE TOJIBKO KPYIJIBIX IIACTUI.
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