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BUOJIOI'MYECKAA AKTUBHOCTD JIEKTUHOB
KVIETOYHBIX CTEHOK AHJAPOLESA U T'MHELEA
PA3/IMYHBIX BUJOB POJA LINUM L.
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HccnenoBamu ypoBeHb OHMOJIOTHYECKOH aKTHBHOCTH JIGKTHHOB, JIOKAJM30BAaHHBIX B Pa3IMYHBIX YACTIX
aH/polies W THUHENEes 3-X TeTepOCTWIBHBIX M 3-X TOMOCTHIIBHBIX BUJOB JIbHA. BBISBICHBI pasiudus B
YPOBHE JICKTHHOBOW AKTHBHOCTH W YIJICBOJHOW CHEHU(PUYHOCTH MEKIY TOMO- U T'eTEPOCTHIBHBIMU
BHIAMH, a TaKXe IJIMHHO- M KOPOTKOCTOJOYHKOBHIMHA (OPMaMHU IBETKOB TI'€TEPOCTHIIBHBIX BHIOB.
VYcTaHOBNICHO, YTO B aHApOILee W THHEINEe TOMOCTHIBHBIX BHIOB IPUCYTCTBYIOT MEHEE aKTHBHBIE
JCKTHHBI IO CPAaBHCHHIO C T'CTCPOCTHIBHBIMH BUAAMH, & KOPOTKOCTOJOYHKOBBIC ()OPMBI IIBETKOB
MOCTICTHIX XapaKTEPU3YIOTCS Ooliee BHICOKUM YPOBHEM JICKTHHOBOW AKTHBHOCTH IO CpPaBHCHHIO
C JUTMHHOCTOJIOYHKOBBIMU. BEIABIIEHO, 9TO Hamboilee aKTUBHBIMH SIBIIIOTCS JIGKTHHBI INIBUTBHUKA W
pBUIbIIA, & HAaUMEHEEe AKTUBHBIMH — JIGKTHHBI 3aBsi3u. OOHApy>KEHO, YTO JIGKTHHBI Pa3HBIX dYacTel
aH/polless W THHEIEes OJIHOTO BHAA MMEIOT OJUHAKOBYIO YIJIEBOAHYIO CIEMU(PUYHOCTh. Bce JEKTHHBI
SIBIIIFOTCSL. MAHHO30CHCIIM(DUYHBIMU, 8 OCNKH TOMOCTHJIBHBIX BHJOB M JJIMHHOCTOJIOYHKOBEIC (HOPMBI
TeTepPOCTUIIBHBIX — CIIOCOOHBI €lI¢ Paclo3HaBaTh rajJakTo3y.

Kniouesvie cnosa: nén (Linum L.), cemepocmunus, 1eKmuHo8as aKkmueHOCMb, VeNeB0O0HAs CReyUupuuHOCHb,
aHopoyeltl, euneyeil.

Jleuyk A.-H. BIOJIOTTYHA AKTHUBHICTb JIEKTUHIB KJITMHHUX CTIHOK AHJIPOLIEA
TATIHEHES PISHUX BUIIB POJAY LINUM L. / 3anopi3bkuii HallioHaNbHU#E yHiBepcuteT, 69600,
VYxkpaina, 3anopixoks, Byi. JKykoBcbkoro, 66

JocmimpkyBany piBeHb aKTUBHOCTI 1 BYIJIEBOJIHY CHENM(IYHICTh JEKTHHIB, JIOKAJI30BaHMUX Y PI3HUX
YacTHHAX aHJAPOLEI0 1 TiHeUer 3-X reTepOCTHIBHUX 1 3-X TOMOCTHJIBHUX BHJIB JIbOHY. BusiBieHo
BIIMIHHOCTI 3a piBHEM JIEKTHHOBOI aKTHBHOCTI Ta BYIJICBOJHOI CHENM(MIYHOCTI MK TOMO- Ta
TeTepPOCTHIBHUMU BHAAaMH, a TaKOX JOBro- Ta KOPOTKOCTOBITYMKOBUMH (OPMaMH  KBITOK
y TETEpOCTHIBHUX BHIIB. BCTaHOBIIEHO, IO B T€HEPATUBHMUX OpPraHaX IOMOCTIJIBHUX BHUIIB NPHCYTHI
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MEHIII aKTHBHI JICKTUHU MOPIBHAHO 3 T€TEPOCTHIILHUMH BHIAMHU, & KOPOTKOCTOBITYUKOBI (DOPMHU KBITOK
XapaKTePU3YIOTHCS OUTBII BUCOKMM PIiBHEM JICKTUHOBOI aKTUBHOCTI MOPIBHSHO 3 JOBrOCTOBIYHAKOBUMHU.
BusiBneHo, mo HaWOUTBII AKTHBHUMH € JIGKTUHH IMIISKA 1 TPUAMOYKH, a HAaWMEHII aKTHBHAMHU —
JIEKTHHU 3aB’s131. BUsABIEHO, MO JEKTHHHW Pi3HUX YaCTHH aHIPOICIO i TiHEIeI0 OJHOTO BUAY MAIOTh
OJIHAKOBY BYTJICBOJHY CHENH(IUHICTh. YCi JEKTUHH € MaHO30CMeNUpiYHIMH, a OITKH TOMOCTHIHHHX
BHIB i JOBFOCTOBIMTYUKOBUX (POPM I'eTEPOCTIIIHHUX — 3/IaTHI IIe PO3IMI3HABATH TATAaKTO3Yy.

Kmouoei cnosa: avon (Linum L.), ecemepocmunisn, nekmuno8a axkmueHicmv, 6yene600HA Cheyugiunicmo,

anopoyetl, cineyell.

Levchuk H.M. BIOLOGICAL ACTIVITY OF ANDROECIUM AND GYNOECIUM CELL WALL
LECTINS OF DIFFERENT SPECIES OF GENUS LINUM L. / Zaporizhzhya National University;
69600, Ukraine, Zaporizhzhya, Zhukovsky str., 66

One of the natural adaptations to the cross-pollination is heterostyly - the presence in one population
different flower morphs - plants with different level of pistils and stamens in flowers. The seeds are
formed only after pollination between different floral morphs. For example, pollen of short-styled floral
morph can growth only in stigmas of long-styled floral morphs. This phenomenon is called self-
incompatibility. Linum genus includes more than 200 species, among which there are representatives of
both types of annual and perennial. The species of this genus are distributed around the world. The genus
Linum L. are presented as tree and shrub forms, and herbaceous plants. The last group most common and
presents annual and perennial species. It was found that a direct part in the process of pollination and
pollen recognition by stigma take lectins - proteins or glycoproteins, capable of recognizing and
reversibly binding cell surface carbohydrates. After contact with the pollen grains on the stigma goes
double recognition process: between lectins of the pollen grains and carbohydrates sugary secretions of
the stigma, and also between stigma lectins and carbohydrates cell surface of the pollen grain. In the
investigation about 100 species of flowering plants, pistils, anthers and pollen of many of these proteins
exhibiting hemagglutinin activity were detected. Based on the above, it can be assumed that the level of
physiological and biochemical processes of pollination and fertilization in self-pollinated and in cross-
pollinated plants are controlled by pistil and stamen lectins. The aim of this study was to establish the
level of biological activity of the lectin proteins of different parts pistils and stamens in homostyled and
heterostyled Linum species.

The object of the study were androecium and gynoecium of three homostyled (L. angustifolium L.,
L. bienne L. and L. usitatissimum L.) and three heterostyled (L. perenne L., L. austriacum and
L. thracicum) Linum species. In heterostyled species were separately analyzed the flowers of long-styled
and short-styled floral morphs. Lectins extracted with potassium phosphate buffer (pH 6.8). To separate
the cell walls of the resulting slurry was squeezed through two layers of linen fabric. For extraction of cell
wall lectins the obtained mass was homogenized with potassium phosphate buffer supplemented with
0.9% sodium chloride (pH 4,0), the resulting suspension was centrifuged at 10,000 g for 15 minutes at
these supernatant lectins contained cell walls. Lectins from the resulting solution was concentrated by
salting out proteins using 70% ammonium sulphate and purified by precipitation at 60% saturation with
acctone.

Lectin activity was measured using hemagglutinin assay with a 2% suspension of rabbit erythrocytes
given protein concentration. Protein concentration was determined by the protocol of Warburg-Christian.
In the analysis of lectin activity (LA) (g/ml) was expressed as the specific activity of lectin is
agglutination titer ratio to the amount of protein. Carbohydrate specificity were determined by
hemagglutinin inhibition reaction of the individual carbohydrates. The studies were conducted in the five-
fold replicates. The results were processed using standard statistical methods.

The studies revealed that androecium and gynoecium in heterostyled species characterized by a higher
level of lectin activity compared with homostyled species. In addition, in heterostyled species was found
dependent the lectin activity from the type of a flower. In short-styled floral morphs the lectin activity an
average of 3-30 times higher than that in long-styled floral morphs. Among the studied genotypes the
largest difference on the level of lectin activity in pistils and stamens between short-styled and long-
styled floral morphs were characterized of L. thracicum, which these differences range from 27 to 160
times. The smallest variation in lectin activity was found in L. austriacum (from 2.19 to 3.71 times).
Level range of lectin activity in the androecium and gynoecium of long- and short-styled floral morphs in
L. perenne flowers was 3 - 8 times. If comparing the homostyled species it should be noted that the
generative organs species of L. angustifolium characterized the lowest activity of lectins, and
L. usitatissimum lectin had the greatest activity among investigated homostyled species.

It is found that independent of the species and floral morphs the most active were stigmas lectin and, in
some cases, the same activity had anther lectins (L. bienne, L. usitatissimum). The lowest lectin activity
had filaments (L. angustifolium, long-styled flowers of L. austriacum and L. perenne) or ovaries (both
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morphs of L. thracicum and short-styled flowers of L. perenne). In general, the activity of lectins in the
androecium was slightly lower than in the gynoecium. After analyzing the lectin activity of androecium it
was found that in all cases were more active lectins from anthers compared to these lectins from
filaments. The level of these changes depended on the genotype, and ranged from 20% for L. bienne,
L. usitatissimum and up to 4 times for flowers L. perenne and L. angustifolium. The difference in the level
of lectin activity of anthers and filaments for L. austriacum were 2-4 times, and for L. thracicum were 2-
2,5 times.

In comparing the level of lectin activity in gynoecium it was found that most lectin activity,
independently of genotype had a stigma, and the least lectin activity had a ovary. However, changes in the
level of lectin activity within the pistils were dependent on genotype and shape of the flower. Due to the
fact that the lectin proteins are biologically active substances, which implement it activity by binding to
certain carbohydrates, it biological activity are characterized not only by quantitative indicators - lectin
activity, but also on quality indicators - carbohydrate specificity — a set of carbohydrate, which can
recognize the lectin protein. In the analysis of the carbohydrate specificity it was found that lectins
isolated from different parts of androecium and gynoecium have the same spectrum of carbohydrate
specificity. It was revealed that the lectins of all studied species were show ability of binding of mannose.
It detected as dependent on the type of carbohydrate specificity of the structure of the flower (homostyled
or heterostyled). Lectins of homostyled species were recognize and bind lactose and galactose, and lectins
of heterostyled species were recognized and bind of xylose.

As a result of investigations it was found that the androecium and gynoecium of heterostyled Linum
species are characterized by a higher lectin activity than homostyled species. Lectins of homostyled
species have a slight degree of lectin activity. These data were confirmed in studies by other authors,
which found that the activity of lectins in pistils and stamens in cross-pollinated plants is much higher
than that these lectins of the self-pollinated plants. In some self-pollinated plant the lectin activity in
pistils and stamens were not found.

In addition, within each of heterostyled species was found a difference in the level of lectin activity
generative structures of flowers between different floral morphs in favor of short-styled floral morph.
Thus, the pistils and stamens on lectin activity level of homostyled species much closer to pistils and
stamens on lectin activity level of long-styled floral morph of heterostyled species. It is interesting to note
that a similar pattern was found for the surface of the exine of pollen grains in heterostyled perennial
Linum species. Also, similar results were obtained when the level of activity of lectins of heterostyled
species of Primula obconica. It was found that higher activity has lectins of short-styled flowers.

As a result of this study it was also found that irrespective of the floral morph and Linum species the
hemagglutinin activity of lectins in gynoecium was significantly higher than this trait in androecium. We
have found that the spectrum of the carbohydrate specificity of lectin in all investigated parts of
androecium and gynoecium within the same species or forms (for heterostyled species) are identical. It is
also known that in one organ may be multiple isoforms lectins but in this case they are different from the
spectrum of the carbohydrate specificity. Given the above, we assume that the pistils and stamens of
homostyled and heterostyled Linum species circulating the same lectin protein.

Thus, these results confirm that there is a relationship between the type of flower structure (homostyled or
heterostyled species) and the biological activity of lectin in pistils and stamens. This suggests the
possibility of participation of lectins of these parts of flower in the process of regulation of pollination in
heterostyled Linum species.
Key words: flax (Linum L.), heterostyly, activity of lectin-like proteins, carbohydrate specificity, androecium,
gynoecium.

BBEJIEHHME

OnHUM M3 €CTECTBEHHBIX MPHUCIIOCOOJECHUN K MEPEKPECTHOMY OMBLICHUIO SBIISETCS HATUYUE
TeTEPOCTIIIMM — PA3HOCTOJIOUYMKOBOCTH Y Pa3HBIX DK3EMIUIAPOB pacTeHU omHoro Buaa. [lpum
TOM CBOOOJHOE OMBLICHUE MPOMCXOAUT TOJBKO Y Pa3sHOCTONIOYMKOBHIX (opMm. Hampumep,
pbBUIbLA ILHI/IHHOCTOJI6‘-II/IKOBLIX IIBETKOB pacnio3HaroT )41 JarT npopacrarb IbUIBIE
KOpPOTKOCTOJI0UMKOBBIX [1]. Takoe siBIeHNE HAa3BIBAIOT CAMOHECOBMECTHMOCTHIO.

Pon Linum (JI€n) Brmtovaet B ce0s 6onee 200 BUIOB, cpeid KOTOPBIX €CTh MPEICTABUTENN KaK
OJIHOJIETHUX BUJIOB, TAaK U MHOT'OJIETHUX. BHbI 3TOr0 posa pacnpocTpaHeHbl 10 BCEMY 36MHOMY
mapy. Pox Linum L. mpencrtaBieH Kak ApPEBECHBIMU U KYCTApHUKOBBIMH (opMamH, Tak U
TpaBSHUCTBIMH pacTeHusaMH [2, 3]. [locnennue HaunOosee pacHpoCTpaHEHBl M MPEICTABICHBI
OJIHOJIETHUMH U MHOTOJIETHUMH BUJAMH.
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Ocoboro BHMMaHHUS TPU 3TOM 3aciIy’XKMBAalOT MHOTOJETHHE BHJbl JAHHOTO pOJa, MHOTUM M3
KOTOPBIX CBOWCTBEHHA quUMop¢Has rerepoctwins [3, 4]. BrepBrie oHa Obuta 3aMedeHa y JbHA
MHoroJieTHero (L. perenne). bpuio 1oka3zaHo, 4YTO TeT€pOCTHIIbHbIE BUJIbI JIbHA XapaKTePU3YIOTCS
CAMOHECOBMECTUMOCTBbIO — OIUIOJIOTBOPEHUE IPOUCXOJUT MpU TONAJaHUM Ha pPbUIbLE
JUIMHHOCTOJI0YMKOBOT'O I[BETKA IMBUIBIBI KOPOTKOCTOJIOUMKOBOTO U, Ha000poT. IIpu nonaganuu
Ha PBUIbLIE MBUIBIBI OJHOMMEHHOTO IIBETKa OIUIOJOTBOPEHHE Yallle HE MPOUCXOAUT, OO XKe
pe3yNabTaThl CKPELIUBAHUS SIBJIAIOTCS HEHOPMAJIbHBIMU M YCTPAHSIOTCS B XOJI€ €CTECTBEHHOI'O
orbopa [5].

VY CTaHOBIEHO, YTO HEMOCPEACTBEHHOE YydYacTHE B MpOIecce OMNBbUIEHUS U paclo3HaBaHMs
OBUIBIBI  [ECTUKOM INPHHUMAIOT JIEKTMHBI — OCNKM WJIM TJIMKOINPOTEUHBI, CIIOCOOHBIE
pacrio3HaBaTh ¥ OOpaTHMO CBSI3BIBaTh YIJIEBOJBI KJIETOYHBIX MOBepxHOCTeW. Ilpu momamanun
MBUIBLEBOT0 3€pPHA Ha PhUIbLIE IPOXOAUT MPOLECC IBOMHOIO Paclio3HaBaHUs: MEXY JIEKTUHAMU
IBUIBLIEBOTO 3€PHA U YIVIEBOJAMU CaXapUCTBIX BBIACICHUN PbUIbLIA, a TAKKE MEXTY JEKTHHAMU
pBUIbLIa U YIJIEBOAAMHU KIIETOYHBIX ITOBEPXHOCTEH MbLIbLEBOro 3epHa [6]. OOHapyeHO, 4TOo
TJIABHYIO POJIb B PEAKIHSIX PACIO3HABAHHS CO CTOPOHBI MY)KCKOTO raMeTO(HTa IMpu BHYTPH- U
MEXBHJIOBBIX CKPEIIMBAHUAX UIpaloT Oenkyd (aHTUIeHbl) WBUIbIBI, KOTOpbIE OBICTPO
BBICBOOOXKJJAIOTCS M3 KJIETOUYHOW CTEHKM MBLIBLIEBOTO 3€pHa MpH MpopacTaHuu. Brnocneactsun
ObLIO JOKA3aHO, YTO 3TH HEOOJbIINE TPOTEHHOBBIE MOJIEKYJIbI, KOTOPhIE UMEIOT OUYEHb BBHICOKYIO
OMOJIOrMYECKYI0 aKTUBHOCTb M NPOSIBISIIOT €€ MPU OYEHb HU3KMX KOHLEHTpPALUsAX, — U €CTh
neKTuHsl [7, 8]. YcTaHOBIIEHO MOBBIIMIEHHWE JIEKTUHOBOW aKTMBHOCTH INECTUKOB NETYHHH NpU
COBMECTHOM OIIBUICHHH, a TAaKXKe €€ CHIDKEHHE IpU HecoBMecTMMoM ombuieHuH [8]. Kpome
TOro, IpU HccieqoBaHUM 0KoJIo 100 BHIOB IIBETKOBBIX PAaCTEHUH B MECTHKaX, NMbUIBHUKAX H
IBUIbIIE MHOTMX M3 HUX OBUIM OOHAapyXeHbl OENKH, MPOSBISIONIME TeMarriOTHHUPYIONIYIO
aKTUBHOCTb. VICKiltoueHHe COCTaBWIM JIMIIb HEKOTOpbIE caMOOIbUIsAtoLIMecs pacteHus [9].
MHoruMu ucciaenoBaTesIMU  ObUIO BBISBIEHO CTHUMYJIUpYIOILEe JEHCTBUE JIEKTMHOB Ha
IIPOPACTaHUE MbUIBIBI 1 HHTEHCUBHOCTh POCTA MBUIBIEBBIX TPYOOK Kak B YCIOBHSIX in vitro [10],
TaK U B YCIOBHIX in vivo [11].

OCHOBBIBaSICh HA  BBIIMICU3JIOKEHHOM, MOXHO MPEANONOXHUTh, YTO Ha (HU3HOJIOTO-
OMOXUMHUYECKOM YPOBHE TMPOIECCHl OMBUICHUS W OIUIOJOTBOPEHHUS y CaMO- U TMEPEKPECTHO-
OIBUIAEMBIX PACTEHUIN KOHTPOJIMPYIOTCS JIEKTUHAMHU T€HEPATUBHBIX OPTraHOB.

HGHLIO HCCIICAOBaHHUA OBLIO YCTaHOBUTDH YPOBCHb OHOJIOTMYECKOMN AKTHBHOCTH
JICKTI/IHOHOI[O6HBIX OcIIKOB Pa3HbIX qacTe TCHCPATUBHLIX OpPraHOB TI'OMOCTWJIBHBIX H
réTCPOCTUIIBHBIX BUIOB JIbHA.

MATEPHAJIBI U METO/bI UCCJIEJOBAHUA

OOBEeKTOM HCCleoBaHUsl ObBUIM TpU TOMOCTWIBHBIX (L. Angustifolium L., L. Bienne L. u
L. usitatissimum L. u Tpu retepocTHiIbHBIX (L. perenne, L. austriacum u L. thracicum) Buna
JbHA. Y TeTepOCTUIIbHBIX BUIOB OTACIBHO aHAIM3HPOBAIU JUTMHHO- U KOPOTKOCTOJIOYMKOBBIC
(hOpMBI IIBETKOB.

HccnenoBanusi MPOBOAMINCH HA OMBITHOM ydYacTKe Kadeapbl caJoBO-MIAPKOBOTO XO3SHCTBA U
TCHETUKH PACTeHUH 3alopOoKCKOTr0 HAIMOHAIBHOTO yYHUBepcuTera. COOp IBETKOB MPOBOIHIICS
B IIEpUOJ] MX packpbiBaHus yTpoMm (B 8-9 yacoB). B 1aGopaTOpHBIX YCIOBHSX M3 IIBETKOB
OCTOPOXKHO YAQJISJIA JIETIECTKH M YaIIeIMCTUKH, OCTaBJsis JIMIIb T€HEPAaTUBHYIO 4YacTh.
B xaxxnom BapuanTe ucrnonb3oBaiu 1no 20-30 uBeTkoB. B nanpHeliieM, ¢ NOMOIIbIO NMUHLETA
TE€HEPAaTUBHYI0 YacTh IIBETKA pa3JeisilM OTAEIbHO Ha aHapoued M ruHeueu. M3 angpoues
OTIIEJIbHO BBIACTSUIN TMBUIBHUKU W THIYMHOYHBIC HUTH, a M3 THUHEIES — PbUIbIIA, CTOJIOUKU U
3aBsi3u. M3 3TUX yacTel OTHENbHO SKCTParupoBalld PacTBOPHUMBIE JIEKTHHOIOJO0OHbIE Ok,
UCIIONB3Ysl pa3paboTaHHYIO0 HAMHU METOAUKY [12].
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Hagecky pacturensHoro matepuana (0,05 r) romorenusupoBanu ¢ 8 mi Kanuii-pocarHoro
Oydepnoro pacrBopa (pH 6,8). ns oTaeneHUs KIETOYHBIX CTEHOK OTKMMAIH TMOTYy4EeHHYIO
CYCIIEH3UIO Yepe3 J1Ba cJ0s JIbHAHOM TKaHW. {1 M3BJI€YEHMs JEKTUHOB M3 KIETOYHIX CTEHOK
MOJyeHHYI0 MacCy TOMOT€HM3MpOBaNIM ¢ 5 mi kanuii-opcdaraoro Oydepa ¢ nobasneHreMm
0,9% xnopuns natpus (pH 4,0), nonydennywo cycneHsuwo nentpudyrupoBanmu npu 10 000 r
B Te€UeHUEe |5 MUHYT: CyNepHaHTAHT IMPH 3TOM COJEpP)KaJl JIEKTUHBI KJIETOYHBIX CTEHOK. M3
MOJTy4€HHOTO PAacTBOpPA JIEKTHHOMOI00OHBIE OeIKM KOHI[EHTPUPOBAIN MyTéM BbicanuBaHus 70%
cynb(atrom amMmoHus, a ocaaok pazBogmwid B 0,4 mum 0,9% pactBopa XJIOpHaa HATPHAL.
[TomryueHHBIN pacTBOP JIEKTUHOMOJOOHBIX OEIKOB JAOMOJHUTEIBHO OUHUINAIN MYTEM OCaKICHUS
npu 60% HacelllieHnH aneToHa (2 yacTH ameToHa Ha 1 4yacTh pacTBopa JIEKTHHA). JIEKTHUHBI
SIBJISIFOTCSL YCTOMYMBBIMU K TaKOW BBICOKOM KOHIIEHTpAIIMU alleTOHA, U MIPU PACTBOPEHUHU OCaIKa
B (U3HOJOTMYECKOM PACTBOPE BOCCTAHABIUBAIOT CBOK) HCXOJHYIO CTPYKTYpy. OcTalbHbIE
OeNKM TpH TAaKOM KOHIIEHTPAIMK OKOHYATENBHO JeHaTypupytoT [ 13].

AKTHBHOCTb JIEKTUHOB ONPEEIISAIN C TOMOIIBIO PEAKIIMHN FeMarrioTHHAUU ¢ 2% cycrieH3uen
SPUTPOLIUTOB KPOJHUKA C yueToM KoHIeHTparuu Oenka [14]. Konnenrparuro 6enka onpenensuim
cnekpodoromerpuuecku no merony BapOypra-Kpucrtuana [15]. [lpu ananuze JEKTHHOBYIO
akTUBHOCTH (JIA) (MKr/mi1) BbIpaXkalu Kak yJeNbHYIO JIEKTHHOBOIO aKTUBHOCTb — OTHOIIEHHE
TUTpa AarrjlOTHHALMU K KOJMYECTBY Oenka. YTJIEBOAHYIO CHEUU(PUYHOCTb OINpeNeNsiu
C IIOMOIIBIO  pPEAaKUMU YTHETEHUs TeMarrjloTHHALUMU  OTAEIbHBIMM  yriieBojamu [13].
HccnenoBanus NPOBOJMINCH B IATHKPATHOM IOBTOPHOCTH, pE3yJbTaThl 00pabaThIBaINUCh
C TIOMOIIIBIO CTAHIAPTHBIX CTATUCTUUECKUX METOA0B [16].

PE3YJIBTATBI U UX OBCYXJIEHHUE

B pesynbraTe HCCIIENOBAHUN BBISIBIECHO, YTO AHAPOLEH M THHELUEW T'eTEPOCTHIIBHBIX BHUIOB
XapaKTEepPU30BAINCH 0oJiee BBICOKMUM YPOBHEM JIEKTHHOBOM AaKTUBHOCTH 110 CPaBHEHUIO
C TOMOCTHJIbHBIMU BUJIaMu (Tab. 1).

Tak, M9  TOMOCTWIBHBIX  BHJOB  ypOBEHb  TE€MAarrjIOTHHUPYIOUIEH  aKTUBHOCTH
JIEKTUHOIO00HBIX OENKOB Te€HEPaTUBHBIX OpraHoB kosebancs ot 0,03 enuHUIl aKTUBHOCTU B
TBIUMHOYHBIX HUTAX L. angustifolium no 2,36 enuHUI akTUBHOCTU B phUIbLAX L. usitatissimum.
VY reTepoCTHIbHBIX BUJIOB ATOT MOKAa3aTesib BapbUpoBas OT 4,11 eIuHUI] aKTUBHOCTH B 3aBSI35X
JUTMHHOCTOJIOYMKOBBIX 1BETKOB L. thracicum o 18100,06 exwHWI] aKTHBHOCTH B PBUIbIIAX
KOPOTKOCTOJIOUHMKOBBIX IIBETKOB TOTO K€ BHJIA.

Tabmumna 1 — VYjaenbHas JeKTHHOBAas aKTUBHOCTb PACTBOPHUMBIX JIEKTHHONOJOOHBIX OENIKOB
IE€HEPATUBHBIX OPraHOB JIbHA

Opras BeIICTICHUS

Ne Bux 1bHa dopma

aHapoIeH THHEICH
n/n LBETKA fipont &

NBbUIBHUK TbIY. HUTb PpBUIBLE CTOJIOUK 3aBA3b

roMOCTHJIbBHBIC BU/IbI

g 0,13+ 0,03 + 0,11+ 0,06+
1. |L. angustifolium 45 0.008 0,002 0,26+ 0,038 0,007%%¢ 0,004%4%
w0
=S 1,60+ 1,13+ 0,40+ 0,22+
. = s s 9 ’
2. |L. bienne § 0,116 0,063# 1,98+ 0,058 09020&&& 0,050&&&
=
3. | L. usitatissimum - 1,86+ 137+ 2,36+ 0,46+ 0,32+
T 0,373 0,115" 0,245 0,058 0,072%%¢
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[Ipomomkenune TabaUITH 1

reTepoCTUJIbHbIC BUABI

4 KC 98,83+ 25,47+ 123,48+ 73,99+ 40,52+
17,036 1,612 3,986 2,893% 1,016%%%
L. perenne
s ite 11,27+ 5,45+ 35,66+ 20,20+ 10,07+
' 0.829™" | 0,10277 " | 3869 0,2167,%% | 0,1027 %4
6 e 130,84+ | 104,68+ 606,76+ 331,59+ 256,86+
: 19,278 9,028" 56,33 43,601 4,349%%
L. austriacum
. Jite 51,52+ 27,89+ 277,49+ 96,25+ 80,97+
: 1,098 | 0,849 % | 162157 | 7,6107",% | 0357 %&&
g ke | 7A18,10+ | 389355+ | 1810006+ | 1653,06+ 640,88+
' 621,772 168,08" 1312,771 | 290,754%%% | 53 473%&&
L. thracicum
9 Jite 224,52+ 25,70+ 659,95+ 27,16+ 4,11+
: 15,898 | 0,888 | 524,833 | 3,108"" &% | 0,299 &&&
[Tpumeuanmue: #, ##, ## _ ornmams ot nbuIbIB! cymectBeHHs! ipu P < 0,05, 0,01 u 0,001 cooTBeTCTBEHHO; &&&, &,
&_ ommuumst ot peutbiia cymectBenusl mpu P < 0,05, 0,01 u 0,001 cooTBeTcTBEHHO; *, **, . oTnmuns MEXY

KOPOTKO- M JUTMHHOCTOJIOUMKOBBIMH (DOpPMaMH IIBETKOB Y T€TEPOCTUIILHBIX BUIOB CyliecTBeHHHI npu P < 0,05, 0,01
u 0,001 cOOTBETCTBEHHO.

Kpome Toro, y rerepoCcTUIbHBIX BHIOB HaOII0/1a1ach 3aBUCUMOCTh JIEKTUHOBOM aKTUBHOCTH OT
(dopMBI 1IBETKa. Y KOPOTKOTCTOJIOUMKOBBIX (popM OHa, B cpenHeM, B 3-30 pa3 BblIe, 4eM Yy
JUIMHHOCTONOYNKOBBIX. Hampumep, y L. perenne akTUBHOCTb JEKTHHOMOJIOOHBIX OENKOB
NBUTBHUKA JIMHHOCTOJIOYMKOBBIX I[BETKOB 0OoJice 4eM B CEMb pa3 HUXKE IO CPaBHEHUIO C
KOPOTKOCTOJIOYMKOBBIMU I[BETKaMHU, IPUOJIM3UTENBHO B 2,5 paza — y L. austriacum u 6onee 4yem
B 33 paza — y L. thracicum. TlomoOHasi 3aKOHOMEPHOCTh HAOIIOJATaCh BO BCEX YACTAX
reHEepaTUBHBIX OPraHOB, OJHAKO HAMOOJbIIKE PA3INyuus MO YPOBHIO JIEGKTUHOBOW aKTUBHOCTU
MEXJy UIMHHO- M KOPOTKOCTOJIOYMKOBBIMU IIBETKAMH HAOIIOJANNUCh B THIYMHOYHBIX HUTSAX U
cronbukax — 70 155 u 160 pa3 cOOTBETCTBEHHO.

Cpenu ucciaenyeMblx TEHOTUIIOB HAUOOJBIIUM pa3INdreM 110 YPOBHIO JEKTUHOBON aKTHBHOCTH
B TEHEPATHBHBIX OpraHax JIMHHO- U KOPOTKOCTOJIOUMKOBBHIX I[BETKOB XapaKTepU30BAJICS BH
L. thracicum, y xoToporo 3TH paznuuus koneomorcs ot 27 no 160 pa3. Haumensiue
BapbUpPOBaHUS JIEKTMHOBOM akTUBHOCTU uMen BuA L. austriacum (ot 2,19 nmo 3,71 pas).
Jnana3oH HM3MEHEHHs YpOBHS JIGKTHHOBOM aKTHMBHOCTH B aHJpOIlee M TUHElee IMHHO- U
KOPOTOKOCTOJIOUMKOBBIX [[BETKOB BUa L. perenne cocTaBisa 3-8 pas.

IIpu cpaBHEHHU TOMOCTWJIBHBIX BUJAOB CIEAYET OTMETUTH, YTO T€HEPATHUBHBIE OpPraHbl BHUJA
L. angustifolium XapakTepu30BalIUCh CaMON HU3KOW aKTUBHOCTBIO JIEKTHHOB, a L. usitatissimum
MMeNH HauOOoJbIlINe TTOKAa3aTeNu JIGKTUHOBOM aKTUBHOCTH CPEAM HCCIIETYyEMbIX TOMOCTHIIBHBIX
BHUJIOB (Tab. 1).

OOHapy»X)eHO, YTO HE3aBUCUMO OT BUa M (HOPMBI I[BETKAa HAUOOIBIIIEH aKTUBHOCTHIO 001a1amu
JIEKTUHBI PHUIBIA, & B HEKOTOPBIX CIYYasX TaKyIO )K€ aKTUBHOCTh UMEJIH M JICKTHUHBI IMBUTBHUKA
(L. bienne, L. usitatissimum). HauMeHbIIyI0 aKTUBHOCTh TPU DITOM MMEIH JIEKTUHBI
TBIMUHOYHOW HUTH (L. angustifolium, L. austriacum u IJIMHHOCTOJIOUYNKOBEIE IIBETKH L. perenne)
1M 3aBs3u (00e hopMbI IBETKOB L. thracicum M KOPOTKOCTOJIOYMKOBBIC IBETKU L. perenne).

B 1ie710M akKTUBHOCTH JIGKTUHOTIOJJOOHBIX OETTKOB B aHAPOIIEE OKa3alach HECKOIbKO HIKE, YEM B
ruHeniee. [lpu aHanu3e aKkTUBHOCTU JIGKTHHOB aHApOIEes ObUIO BBISIBIECHO, YTO BO BCEX
BapuaHTax 00Jiee aKTUBHBIMU OKA3aJIMCh JICKTUHBI MBIJILHUKOB 110 CPABHEHHIO C STUMU OeIKaMu
THIUMHOYHBIX HUTEH (puc. 1). YpoBeHb 3TUX M3MEHEHHH 3aBHUCEN OT T€HOTHUIIA U COCTaBHJ OT
20% nns L. bienne u L. usitatissimum 1o 4 pa3 Juis UBETKOB L. perenne u L. angustifolium.
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PasHunia B ypoBHE JIEKTHUHOBOW AaKTHMBHOCTUM TBUIBHHUKOB M TBIYMHOYHBIX HHUTEH JUIs
L. austriacum cocraBuna 2-4 pas, a qns L. thracicum — 2-2,5 pa3za.
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Puc. 1. YI[G.]'IBHaSI JICKTHMHOBAs aKTUBHOCTb J'ICKTI/IHOHOJIO6HBIX GCHKOB, BBIACJICHHBIX H3 yacTen
aHAponeAa pa3JINYHbIX BUAOB JIbHA

[Ipu cpaBHEHMM YPOBHS AKTHBHOCTH JIGKTHHOB B TpEJeNax THHENEes ObUIO BBHISBICHO, YTO
HauOOJIbINEH JICKTHHOBOW aKTHBHOCTHIO BHE 3aBUCHMOCTH OT T'€HOTHIA OOJIaJalid PHUIBIA, a
HaWMEHbIIIEH — 3aBs3H (puc. 2).

100000
10000 _

1000
100

OTH. €]l.

yAclbHasA JICKTMHOBasi aKTMBHOCTD,

reHOrmT

JibHa

O peutbLie B cTONIOHK H 3aBA3b

Puc. 2. Vneana;I JICKTHUHOBAs aKTUBHOCTb J'ICI(TI/IHOHOJIOGHBIX 6eJ'IKOB, BBIJICJICHHBIX U3 YacTei
TMHCUCS PA3JIMYHBIX BUJ0B JIbHA

OpHako ypOBEHb W3MEHEHUH JIEKTUHOBOM AKTMBHOCTM B IIpeleNax IEeCTUKA 3aBHCEN OT
resoruna u popMsl 11BeTKa. Tak, y TOMOCTHIIbHBIX BUIOB L. angustifolium u L. perenne ypoBeHb
aKTHBHOCTH JICKTHHOB NPU TPAHCHOPTE IO IMYTH «PBUIbLIE-CTOJIONK-3aBs3b)» Ha KAXJIOM JTare
YMEHbBIIANOCh B 2 pa3a, T.e. aKTUBHOCTh JIEKTUHOB cToJIOMKa coctaBmia 50% OT aKTHBHOCTH
9THX OENKOB B phUIbLE. AKTUBHOCTh JIEKTHHOB B 3aBA3M Oblla B JIBa pa3a MEHbIIE, YeM B
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cronouke. Y L. usitatissimum u L. bienne akTUBHOCTH JIECKTHHOB IPU TIEPEXO0JI€ M3 PbUIbIA B
CTOJIOMK YMEHBINAETCS PE3KO — B 5 pas, a MpH Mepexo/ie B 3aBs3b — ené B 2 pa3a. B PbUIbIE U B
CTOJIOMKE O/IMHAKOBA, a B 3aBsi31 OHA CHIDKAJach B 2 pasa (puc. 2).

Y TeTepoCTWIIBHBIX BHUJIOB HAOJIOJAIOTCSA OoJiee CYIISCTBCHHBIE HW3MEHEHHUS JICKTHHOBOU
aKTUBHOCTH B Ipenenax ruHenes — or 5 g0 30 pa3, HO B OOJBIIMHCTBE Ciy4aeB HamOoliee
CYIIECTBEHHOE CHI)KEHHE aKTUBHOCTH HAOIIOJAT0Ch P MEPEX0/ie OT PhUIbIa K CTONOUKY —
B 3-20 pa3. Tak, y runeues L. perenne OHU COCTaBWJIM Nopsnka 3 pa3, y L. austriacum — 4yTh
6ompine 2 pas, ay L. thracicum — ot 30 no 100 pa3.

B cBsa3n ¢ TEM, YTO JICKTHHBI SABJIIHOTCS OHOJIOTHYECKH aKTUBHBIMU BCIIECTBaMU, KOTOPLIC
peanu3yloT CBOK AaKTUBHOCTb 4YEpe3 CBA3BIBAHME C ONpPENEIEHHBIMU YIJIEBOAAMH, HX
XapakTepU3yIOT HE TOJIBKO MO KOJIMYECTBEHHOMY IMOKA3aTEN0 — JIEKTUHOBOW aKTUBHOCTH, HO U
[0 KaYyeCTBEHHOMY — YIJIEBOAHON CNEUU(UYHOCTH — HAOOpy YIVIEBOAOB, KOTOPHIE MOKET
pacro3HaBaTh JaHHBIN JIEKTUH [ 14].

HpI/I aHaJIn3¢€ YFHGBOHHOﬁ Cl'IeI_[I/I(bI/ILIHOCTI/I O6H3py>l(eHO, 4TO JICKTUHBI, BBIACIICHHBIC U3 PA3HBIX
yacTei aHAponesa U ruHeLed, O6Hal[aIOT OAHWHAKOBBIM CIICKTPOM erIGBOIIHOfI CHCI_II/I(bI/I"IHOCTI/I.

BoIsiBIeHO, YTO JIEKTHHBI BCEX HCCIEAYEMbIX BHJIOB NPOSBISIM CIOCOOHOCTH CBS3BIBaTh
MaHHO3y. OOHapyXeHa TaKKe€ 3aBHCHMOCTb YIJIEBOJHOW CINENU(PUIHOCTH OT THUIA CTPOCHHS
1BeTKa (rOMO- WM TeTepOCTHIbHbIE). JIEKTUHBI TOMOCTHJIBHBIX BHJOB paclo3HaBald U
CBSI3BIBANIM JIAKTO3Y M FaaKTO3y, a TeTePOCTUIIBHBIX — KCUII03Y (TaluI. 2).

OOHapyXeHbl TaKkKe pa3iudus B CIEKTPe YIVIEBOAHOW CHENU(PUYHOCTH Y KOPOTKO- U
JUTMHHOCTOJIOYMKOBBIX [IBETKOB T€TEPOCTHIIBHBIX BHJIOB, KOPOTKOCTOJIOUMKOBBIC IIBETKH KOTOPBIX B
OTJIMYHE OT JJTUHHOCTOJIOYUKOBBIX MPOSBIISIOT CIIOCOOHOCTD CBSI3BIBATH TATAKTO3Y (TA0MI. 2).

Kpowme Toro, criekTp yriieBoIHOM crienu(pUIHOCTH JIEKTHHOB aHIPOIIes] M THHEIICS 3aBUCEIT U OT
BUJIOBOW TPUHAIUICKHOCTH M HE 3aBUCENIM OT (HOPMBI IBETKOB (JIs1 TE€TEPOCTHIIBLHBIX BUIIOB).
Tax, y L. angustifolium w L. perenne HaOnromaercs COCOOHOCTH paclO3HaBaTh TIIOKO3Y, Y
L. bienne, L. usitatissimum u L. perenne — apabunosy, a y L. angustifolium w L. austriacum —
TIFOKO3aMHUH (TabJI. 2).

Tabmuma 2 — VYrieBoaHas cnenupUYHOCTh PACTBOPUMBIX JIGKTHHOMOJOOHBIX  OEIKOB
TeHEepPaTHBHBIX OPTraHOB JbHA

®dopma YriaeBojsl

Ne i/ Bun npHa
[BCTKA raj | IO | MaH | KCH | apa | cax | JIaKT |rnA

IroMOCTHJIbHBIC BUbI

1. | L. angustifolium 2 + + + + +
o
=
2. |L. bienne = + + + +
5
s
. . . 2
3. | L. usitatissimum ° + + + +

reTepoCTUJIbHbIC BUADbI

4. KC + + + +
L. perenne

5. JC + + + + +

6. . KC + + +
L. austriacum

7. JC + + + +

8. KC + +
L. thracicum

0. JC + + +

HpHMC‘IaHI/IC: «ty — yTHeTeHI/Ie peaKHI/II/I TeMarriIrOTUHAOIUU JaHHBIM yTJIeBOI[OM.

Bicnuk 3anopizbko20 HayionanbHo20 ynieepcumenty Ne 2,2016



24

s TectupoBaHMs YIiI€BOJHOM CHENU(PUYHOCTH OBUIM HCIOJB30BAaHBl PACTBOPHI CIEAYIOIIMX
yIIeBO10B B KOHIeHTpauuu 0,6 M:

raj — rajjakrosa; apa — apaOuHO3a;
TJII0 — TJII0K034; cax — caxaposa;
MaH — MaHHO3a; JIAKT — JIAKTO3a;

KCH — KCHJIO3a; 7T A — TIIFOKO3aMHH

B pe3ynprare mNpoBEeNEHHBIX HCCIENOBAHUM  BBISIBJIEHO, YTO AaHAPOLEHM MW TUHELEH
reTepOCTUIIbHBIX BHJIOB JIbHA XapaKTEPU3YIOTCs O0Jiee BHICOKOM JIEKTUHOBOW aKTUBHOCTBIO, YEM
y TOMOCTHJIbHBIX BHJIOB. [locienHre npu 3TOM UMEIOT HE3HAUMTENbHbIN YPOBEHb JIEKTUHOBOM
AKTUBHOCTU. DTU JaHHBIC HAIUIA MOATBEPXKICHUE B HCCIEIOBAHUAX JAPYrux aBTOpoB [9, 17],
KOTOPBIMU OBLJIO yCTAHOBJIEHO, YTO AaKTUBHOCTb JIEKTMHOB T'€HEPAaTHBHBIX OpPraHOB Yy
MEePEKPECTHO-ONBUIAEMBIX PACTEHHII HaMHOI'O BBIIIE, YEM Y CaMOONBUISEMBIX. Y HEKOTOPBIX
CaMOOTIBUISIEMBIX PACTEHUN JIGKTUHOBOW aKTUBHOCTH B TEHEPATUBHBIX OpraHax BooOOIIe
oOHapy>XEeHO HE OBLIO.

Kpowme Toro, B mpeaenax Kaxmaoro u3 reTepoCTUIbHBIX BUOB Obllla 0OHApYKEHA Pa3HHIIA B YPOBHE
JIEKTUHOBOH aKTMBHOCTH T€HEPATUBHBIX CTPYKTYP MEXAY Pa3HbIMH (OpMaMU IIBETKA B TIOJB3Y
KOPOTKOCTOJIOUMKOBBIX. TakuM 00pa3om, 1Mo YpOBHIO JIGKTUHOBOW aKTUBHOCTH K TOMOCTHIJIBHBIM
BUJIaM HAMHOTO OJIM)KE€ T€HEPATUBHBIE OPraHbl JJIMHHOCTOJOUMKOBBIX LIBETKOB I€TEPOCTUIIHHBIX
BUJOB. HTEpECHO OTMETHTh, UYTO AHAJIOTMYHAS 3aKOHOMEPHOCTh ObLIa OOHapyXeHa JUIs
MTOBEPXHOCTH DK3UHBI MBUIBICBBIX 3¢PEH MHOTOJIETHUX T'€TEPOCTHIIBHBIX BHIIOB JbHA. 10 3TOMY
MIPU3HAKY TBUIBIEBBIC 3EPHA TOCIEIHUX Pa3IMYarOTCS Y pa3HbIX ()OpPM I[BETKOB STUX BHJIOB,
npUIéM Y KOPOTKOCTOJIOYMKOBBIX I[BETKOB STOT IOKAa3aTellb HE OTIMYACTCS OT TOMOCTHIIBHBIX
BUJOB [5]. Takke aHAIOTUYHBIE JaHHBIC OBLIM TIOTYYCHBI PH UCCIICIOBAHNN YPOBHSI aKTUBHOCTH
JIEKTUHOB TeTepOCTUIIbHOTO BUna Primula obconica [17] rae ObUTO BBISIBIEHO, YTO 00Jiee BHICOKOM
AKTUBHOCTBIO 00J1aIa0T JIEKTUHBI KOPOTKOCTOJIOUYHNKOBBIX IIBETKOB.

B pesynbrare qaHHOTO HCCIe0BaHUS ObBUIO TakKe 0OHAPYKEHO, YTO HEe3aBHCUMO OT BHUJA JIbHA
1 GOpMBI IBETKA TeMarTJIOTUHUPYIOIAs aKTUBHOCTH JIEKTHHOMOJOOHBIX OCJIKOB B THHEIEE
3HAUUTEIHHO BBIIIE, YeM B aH/ApOIee. AHAIOTMYHBIE Pe3yabTaThl ObUIN MOTYYEHBI HA PACTECHUSIX
MEeTYHUHU U JyKa [§].

Hamu BBISBIEHO, YTO IO CIIEKTPY YIIICBOIHOM CHEHU(PUIHOCTH JEKTHHOIOIOOHBIC OCIIKH BCEeX
UCCIIEyeMbIX YacTei aHIpolles W TUHeles B IMpeaeinax OJHOTO Buia wid (Qopmbl (Ais
TeTePOCTUIIBHBIX BHJIOB) SBIISTIOTCS UJCHTHYHBIMA. 13BeCTHO Takke, 9TO B OJJHOM OPTaHe MOTYT
MIPUCYTCTBOBATh HECKOJIBKO M30(OPM JICKTHHOB, OJIHAKO B 3TOM CJIy4ae OHU Pa3THMYAIOTCS IO
CHEKTPY yriieBoAHOHN crierubuvHoCcTH [ 14]. YUuThiBas BbIIIECKA3aHHOE, MBI MPEAIOIaraeM, 4ro
M0 TEHEPATHBHBIM OpraHaM T'OMO- M T€TePOCTHIIHHBIX BUOB JIbHA IUPKYIUPYET OJUH H TOT JKE
JIEKTUHONOAOOHBIN OEJIOK.

Takum oOpa3oMm, TOJNYYCHHBIC PE3YyIbTaThl IMOATBEPXKIAIOT, UYTO CYIIECTBYET 3aBUCHUMOCTH
MEXJy THUIIOM CTPOEHHsS LBeTKa (TOMO- WM TeTEepOCTHJIbHBIM BUA) U OHOIOTHYECKOU
AKTUBHOCTBIO JIGKTUHOMOJOOHBIX OCIKOB T'€HEPAaTHUBHBIX OPraHOB. JTO TMpEANojiaract
BO3MOYKHOCTh YYacTHsI JICKTHHOB I'€HEPATHUBHBIX OPTaHOB B MPOIECCAX PETYISIIIUU ONBUICHUS Y
TeTePOCTHIIHHBIX BUJIOB JIbHA.

B npanpheiimieM 1utaHupyeTcs u3ydeHHe (DU3MOJIOTHYECKON pOJIM JIEKTUHOB B PETYISALUU
MPOIIECCOB OMBUICHHUS] M OIUIOAOTBOPEHUS y TETePOCTUIBHBIX BUAOB JbHA, YTO MO3BOJIUT
pa3paboTaTh METOIUKH MPEOOTICHISI CAMOHECOBMECTUMOCTH TP CAMOOIIBUICHUH Y 9TUX BHJIOB
M JaCT BO3MOXXHOCTh BBISICHUTH (PU3UOJIOTHYECKYI0 OCHOBY MEXaHHW3Ma HECOBMECTUMOCTH TPHU
MEXBHI0BOM THOpUAU3AIIIH.
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BbIBO/bI

Bo Bcex yacTsx reHepaTHBHBIX OPraHOB T'€TEPOCTHJIbHBIX BUJIOB JIbHA IO CPABHEHUIO C
TOMOCTHJIFHBIMU ~ BBISIBIICHA 0oJiee BBICOKAs JIGKTHHOBas aKTHBHOCTh. llpu 3ToM
HanOoJIbIIeH aKTHBHOCTHIO O0JIaJJaJid PHUIBbIIA TI0 CPABHEHHIO CO CTOJOMKAaMH, 3aBS35IMHU,
MBUIBHUKAMH U THIYMHOYHBIMHA HUTSIMHU.

BrisBnena CyECTBCHHAA pasHulla 110 YPOBHIO JIEKTUHOBOM aKTHBHOCTH MCXKAY KOPOTKO- U
,Z[HI/IHHOCTOJI6LII/IKOBI>IMI/I LOBCTKaMH IT'CTCPOCTUIIBHBIX BUAOB B I1OJIb3Y ICPBLIX.

YCTaHOBHeHO, 4qTo .HGKTI/IHOHOIIO6HBIC OelIKu BceX dacTeld aHAponesa U THHCICA B IIpeaciax
OOHOI'0 BHJa XapaKTCPpU3YIOTCA OJUHAKOBBIM CIICKTPOM yrHeBOI[HOﬁ CHGIII/I(i)I/I‘-IHOCTI/I.

[TokazaHo, 9TO JTEKTUHOMOAOOHBIE OEITKH TOMO- U TeTEPOCTHIILHBIX BUJIOB JIbHA MPOSBISIOT
CIIOCOOHOCTh CBSI3BIBATH MaHHO3y, TOMOCTHUJIBHBIX W JIJTMHHOCTOJIOYMKOBBIX IIBETKOB
TeTePOCTUIIBHBIX — FAIAKTO3Y, TOMOCTUJIBHBIX — JIAKTO3Y, @ T€T€POCTUIIbHBIX — KCHIIO3Y.
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