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THBBEPEJLTHHONONOEHBIE BEWIECTBA CHARA
CONTRARIA A. BR. (CHLOROPHYCEAE)

Hccnenonan KONHYECTBEHHBIA 1 # cocTan cBOGOMHBIX H KOHBIOTHP opm
rub6epennunononobusix semecrs (ITIB) s crep u dep HOM 3enexoff np L]
sopopocnd Chara contraria ABr. Hsysanm yposus [TIB B 00Cnopax, pH3OMIAX, ABYX HHAHHX

Y . B JIHCTBAX it 1 ¥ uactelt g HOTO P I 41O
NHCTBA BCPXHER 4acTH T noGera penp 0 TALIOME Xaphi XapAKTCPH3YIOTCH BHICOKHM
ruboep (= 3a cyeT hopm).

Knwoueswe cnoea: sonopocnn, rubbepennmuHononobusic semecrsa, Chara contraria.
Bsenenne

I'n66epennubl, IMHPOKO PacloCTPaHEHHbIE CPEIH MpeCTaBUTENeH LBETKOBbIX
pacTenui, HaliJileHkl Y MXOB, NANOPOTHHKOB, Boopocheit u rpubos (Radley, 1961; Kato
et al., 1962; INonesoii, 1982; Mypomues, Arunctukosa, 1984; Mypomues u np., 1987;
IMamyn, 1993; Mycatenko, 2001; Carruk Ta iH., 2003). Crefienus 06 HX KONMHYECTBE H
KaueCTBEHHOM COCTaBe Y BONOpPOC/eH pasiHuHbIX CHCTEMAaTHYECKHX rPYNM OrpaHHYeHb!
H 4HacTO NPOTHBOPEYHBHL. AKTHBHOCTE ruGGepennuuononobuex semects (TTIB)
onpeseNnesa y npeicTaBuTesieli pPasMuHbIX ONHO- M MHOTOKIETOMHBIX MOPCKHMX H
npecHoBoAHbIX Bomopocnedt (IMamyn, 1993; Mycarenko, 2001; CuThuk Ta in., 2003).
Unentnduumposansl ruG6epennunn 'Ky, I'K;-TK; u I'Ks, COOTHOmEHHS KOTOPBIX
3ABHCAT OT ycnoBHi pocTa M cranuii passuTua Bonopocneii (Mowat, 1963; Jennings, Mc
Comb, 1967; Jennings, 1968; Kazmierczak, 1999; Kazmierczak et. al, 1999;
Kazmierczak, Rosiak, 2000). BHOTECTOBBIMH METOAAaMHM OMNpENENEHO COJepiKanue
rubGepennosoif kucnotel (FK;) y 3eneneix Bomopocneit Enteromorpha prolifera
(O.F. Muller) J.Ag — okono 100 MKr/Kr maccel Chiporo Bemectsa (M. Chip. B.) M
Tetraselmis sp. — 1,0-60,0 mkr/kr Maccel cyxoro Bemiectsa (M. cyX. B.), y Oypoit
sopopocnu Fucus spiralis L. — 0,3-3,0 Mkr/kr M. cyx. B., ogHako y Gypoii Bogopociu
Macrocystis purifera (L.) C.Ag. n 3enenoit Chlamydomonas reinhardtii Dang.
npucytctere ITIB He Buisnexo (Kato et al, 1962; Mowat, 1963; Jennings, 1968).
MeTofoM KanmHWLIAPHOrO 3MekTpodopesa H GHOTECTOBBIM ONpejieNieHa B ANHKAIBHOMN
yacTh taioma Chara vulgaris L. T'K;, yposenb koTopo# (10 60 Mr/kr M. chip. B.) Gbin
3HAYHTENBHO GONbIIAM, 9eM Y cocyaucThiX pacTenuif (Kazmierczak, 1999).

Ox3oreHnoe npuMeHenue I[TIB no3BONMAO BHIMBHTE HX pasHooGpasHoe
netictere. Tak, npu koruenTpamnn [K; 100 Mr/n ysenHuHBanHCE KONHYECTBO H 00BEM
knetok Chlorella pyrenoidosa Chick., y Scenedesmus obliguus (Turp.) Kitz.
NOBBILIANACH AKTHBHOCTH (JEPMEHTOB NMEpPOKCHIa3bi W 0-aMHIashl, y Ankistrodesmus sp.,
Scenedesmus sp., Trichodesmium erythraeum, Melosira sulcata, Gymnodinium brebe
Ballantine akTHBHpoOBanach CKOpOCTh HeN€HHS KIETOK, 3y Scenedesmus quadricauda
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(Turp.) Bréb. ysemmumBanoce cojepxaHue cyxoro semectsa, Oenka u xiopodmina
(Epmonaesa, ®enopos, 1964; Bendana, Fried, 1967; Buczer et al., 1975).

I'ubbepesinHbl Y4acTBYIOT B (JOPMHPOBAHHH W Pa3BHTHH PeNpOAYKTHBHEIX
OpraHOB Y COCYIMCTBIX H CTIOpOBBIX pacTenHii (Banks, 1997; Xpanun, 2002). [TokasaHo,
wTO 3K30reHHas obpaborka ['K; B konuewtpauwsn 10° M BrniBana AHTEPHANAX
Ch. vulgaris ysennyenne KOJHYECTBA KIETOK aHTEPHAMATLHBIX dunameHToB (10 45 %)
n crnepmatozonnons (mo 20 %), a TaKke YCKOpANa JO3peBAaHHE OOTOHHEB H
tfopmupopanne oocnop. OnHOBpEeMEHHO €O CTHMYTHPYIOWIMM IelicTBHeM ruGGepen-
NHHA Ha pA3BHTHE TEHEPATHBHEIX OPraHOB HAGMONANOCH 3aMeIeHHOE pacTAKEHHe
MeXA0Y3MHi rnaBHoH ocH M nHcThes Gokossix crefneit (Godlewski, 1977; Godlewski,
Kwiatkowska, 1980; Kwiatkowska, Godlewski, 1988). Onunakossie koHueHTpauan I'K;
No-pasHOMY BIMATH Ha MopdonorHyeckHe H3IMEHEHHS BBICIIMX pacTeHHl W
Bogopocneit. Tak, npu Huskold kouuentpaumn 'Ky (10 dusmonormueckoit) poet
COCYAMCTBIX PacTeHMit yCKOpANCA, a MPM BHECEHHH TAKHX e KOHUECHTPALMH ropMOHa B
KyNnbTypanbHylo cpeny Enteromorpha prolifera (O.F. Muller) 1.Ag. u Ecklonia radiata
(C.Ag.) J.Ag. nabmonanock ux 3ame/UienHoe pazeuthe (Jennings, 1968). HasectHo, 4To
npu Tako#l obpaGoTke Takke 3ameminca poctT M paseutHe Ulothrix M HekOTOpBHIX
ONHOKIETOUHBIX 3eMeHbIx Bonopocneit (Conrad et al., 1959; Saona, 1964).

Jna onpesenenus ydactus ['TIB B npoueccax pocTa M pa3BHTHA BOLOpoCHeit
MBI HCCNENOBANH OCOGEHHOCTH M3MEHEHHH KONHYECTBEHHOTO CONEPXKAHHA H
KayecTBEHHOT0 COCTaBa CBOOOIHBIX H KOHBIOTHPOBaHHBIX (opM ruGGepennHHOB H HX
pacTipefie/ieHHe B PasNIMYHBIX WYacTAX CTEPHNLHOTO H (epTHIBHOrO TALIOMOB H
00CMOPax Xapsl.

MaTepHansl H METOABL

O6bexToM HccnenoBaHus Obina 3eneHas NpecHOBogHas Bopopocns Chara
contraria A. Br., oCHOBHOH noGer KOTOPOH COCTORN M3 NOC/NeNOBATENILHO PAacIIONOKEH-
HBIX 9-10 knerok (Mexnoy3nuil) H Y3I0B ¢ KONBLAMH T.H. MHCTheB. Kaknoe Mexmo-
¥Y3nHe — 3TO O[HA MHOrOA[EpHaA KIETKa, MNHHA KOTOpol MoXeT nocturath 25 cM.
Hcenenosanu crepuibHbii (He nosoBo3pensiit) u (epTHIbHBINA (TI0N0BO3peNEI) Lense
TaJIOMBl, OOCTOPbI, PH3OHILI, ABA HIDKHMX MEXIOY3NWA rnaBHo# ocu mobera Ges
JIKCTBEB, KONbLA (MYTOBKH) ucTeB IV-VI cpenHnx y3noB OT pH3OMAOB, Ha KOTOPBIX
PACTIONOXKEHB! YEPHBIE OOTOHHH C OMIOJOTBOPEHHBIMH HHUEKNETKAMH, H BEPXHION
ANHKANLHYIO HacTh [JIaBHOrO noera (¢ 4eThIphMA yAIaMH W aNHKATBHON KNeTKoH), Ha
JHCTBAX KOTOPO# HAXOMHTHCH 0OBEIHHEHHBIE TAMETAHTHH — AHTEPHIHN H OOTOHHH.

Xapy cobupand B necHom osepe Illanapus (Komva-3acna, Kuesckas o6,
3akasnuk  “Jlecunku™) B 2000-2002 rr. @OHTOrOPMOHB JKCTParHpoBaNH W3
cpexecobpantoro Marepuana 80 %-HeiM 3TaHONOM H (JPaKUMOHMPOBATH MO paHee
paspaboranHoit metommke (Mertomudeckue ..., 1988). JIONOMHATENBHYIO OYHCTKY
akctpaktos I'TIB ot geHonbHBIX coenmHennit mposoamnu ¢ nmomomsto Polyclar AT
tupmer “Sigma” (CIIA) (TMpouko, Iontapenko, 1984). M3 OuYMILEHHOrO BOAHOrO
ocratka I'TIB akcrparspoBain sTunauetatoM W Gyrtasonom npu pH 2,8. B
aTwiaueTatHyio ¢pakumio (O®) nepexomunn cpoGonusie dopmer ITIB, a B
6yranoneryo (B®) — npenMymecTBeHHO cBA3aHHble. Pasnenenwe I'TIB ¢ nomomsio
TOHKOCNOHHON  Xxpomatorpadnun Ha mactHax «Silufol UV-254» B cucreme
pactsopureneit (M3onponanon : ammuak : poga — 10 : 1 : 1). B kauectse mapkepa
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HCTIONB30BANH cTaHmapTHeii pactBop I'K; ¢upmer «Sigma». AktueHocts ITIB
onpefeninH MeronoM 6 no yn runokoTHned canara Kyuepssen
oznecckuit (Mypomues, Arauctukoea, 1984; Meromuueckue ..., 1988). Bee ananusn

npoBe/ieHsl B 3 NOBTOPHOCTAX, PeaynbTarsl 06paboTatbl CTATHCTHYECKH.

PeaynbTaTel i ofcyxnenune

Onpenensnd ypoBeHb rHGGEpe/UIHHOB B CTEPHABHOM H (ePTHIBHOM UENBIX
Taiwiomax xapst (puc. 1). TMokasano, 4ro depriwibHbif TaLIOM coaepkan Gonbee
KOMHUecTBO rubGOEepesIHHOB, YeM CTepHILHBIH, U YPOBEHb KOHBIOTMPOBAHHBIX $OPM B
Hem Ouint Buiie. B B® o6oux tannomos npeoGnanann pemectsa ¢ Rf 0,4-0,6. Cornacno
JIHTEPATYPHBIM JAHHBIM, 3T0 ruGGepermunn T'Ks, TKy, T'K, 'Ky (Iloneeoii, 1982;
Mypomues, Arnucraxosa, 1984; Mypomues wu ap., 1987). Takoit xapaxtep
pacnpenenenns I'TIB B Tannome depTHNBHBIX pacTeHHil, 0UeBHIHO, CBA3AH C AKTHBHBIM
pasBATHEM PEeNpOAYKTMBHEIX OPraHOB Ha GOKOBBIX MYTOBKAX JIMCThEB Xapbl. Beicokoe
coliepikaHMe  CBA3aHHBIX  THOOEpeNnHHOB, BOIMOXKHO, ABNAETCA  pE3epBOM
(QYHKUMOHATEHO AKTHBHBIX CBOGOIHEIX (JOPM, KOTOPbIE KOHTPOIMPYIOT aKTHBHPOBaHHE
(usHonornuecknx mnpoueccoB pocta u paseutua (TMonesod, 1982; Mypomues,
Arnuctnxosa, 1984; Heanosa n 1p., 1999).

Tpupoct runoxorened, %
K XOHTPOIO

300

01 03 05 07 09 61 03 05 07 08

Puc. 1. Buonoruyeckas s ['TIB (1.3) u Gy of (2.4) dp CTEPHILHOID
(4) n deprunsnoro (5) Tannomos Chara contraria A. Br.
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Hamu 6bi1 Hecnenobal kauecTBeHHBIH cocTaB M KonuuecTBo THOGepe/IHHOB B
Pa3HBIX 4acTaX rnaBHoro mobera depTHnbHOro Tamioma Xapsl. B pesynstate Mbl
ycTaHOBHIH, 4uTo cogmepkanne I'TIB D@ n B® B BEePXHHX MONOABIX JHCTBAX
3HAYMTENLHO BBIIIE, YEM B PACONOKEHHBIX HIKE, A TAKKE B CTAPBIX MEKAOYINHAX H
pmsonnax (puc. 2). Cpenn ruG6epennuuor P anukanbHOM YacTH moGera BBICOKYIO
AKTHBHOCTH MposB/AnH Bemectsa ¢ Rf 0,1 u 0,4-0,6 (198 % x kouTpomo), B B® - 0,2 u
0,4-0,5 (359 % x xontpomo). CoaepkaHWe 3THX BELIECTB B CPeJHHX NHCTBAX Obuio
ke, B D@ 1 BD M3 cTapbix HIWKHAX MEKA0Y3/IHH BeisABiIeH Gosee WHPOKMH criekTp
TTIB, onnako akTHBHOCTH MX Obula Hu3kol. Cnenyer otmetnts, 4to I'TIB pusonnos
npenactaBnensl ML BemectBaMH ¢ Rf 0,4 (3®) u 1,0 (B®). Takum obpazom,
copepikanne ['TIB nMocTeneHHo YMEHBIIANOCh OT BEPXHHX (C MONOJBIMH raMeTaHTHAMM)
K CpEe[HHM JTHCThAM (CO 3pebiIMH M OMUIOAOTBOPEHHBIMH ramMeTanrnaMu). Haumensmee
konuyecTBo ['TIB BHIABNEHO B MEXIOYMHAX, POCT KOTOPBIX MPEKPATHICA, H PHIOHMAX,
Brisenennoe pacnpeaenenne I'TIB, BO3MOXKHO, CBA33HO C pa3HON HHTEHCHBHOCTBIO
POCTOBBIX NPOLECCOB YacTel TANIOMA W NOATOTOBKOH Bofopociel Kk (pOpMUPOBAHHIO 1
Pa3BHTHIO PENpPOAYKTHBHBIX OpraHoB (ooroHHeB, aHTepHaueB). Kpome Toro, BeICOKHIt
yposerb [TIB B JHCTBAX aNHKATBHOM 4acTH TIaBHOro nofera Xapsl, OYEBHIHO,
00ycnoB/ieH NOBBIMIEHHBIM COlepyKaHneM ruGOepesTHHOB B PENPOMYKTHBHBIX OpraHax
Bonopocneif. Tak, Beicokoe conepxkamue I'K; (512,0+95,0 Mkr/r M. cuip. B.) y Ch
vulgaris OGHApYKEHO B AHTEPHIMAX Ha CTA/MH KIETOYHOrO JENEHHS aHTEPHIHATBHBIX
tunamenTor (nuctea I-1I yanop anukanbHo#f wacTH depTHNBHOrO TannoMa), KoTOpoe
pe3KO CHIKANOCh Ha cTaguH AuddepeHumamn cnepMarosonnos (mmctea II-1V yanos,
32,5+5,0 Mkr/r M. csip. B.) (Kazmierczak et al., 1999).

Ipennonaralot, 4To Takoif xapakTep HakormeHna ruGGepennnHOB B
nponnepaTuBHOi ¢)aze pasBHTHA AHTEPHIMEB CBA3AaH C TeM, UYTO TFeHepaTUBHbIE
Opranbl aTTParupyloT (MTOTOPMOHBI, KOTOPhIE€ TPAHCIOPTHPYIOTCA M3 JIHCTREB MO
1a3MOIeCMaM, a HX YMEHbIICHHE B MEPHOI CMEPMHOTEHE3a BhI3BAHO CTNIOHTAHHBIM HIIH
HH/IYIHPOBAHHLIM HAPYINICHHEM CHMIUIACTHYECKHX CBA3ell MeXIy KIeTKaMH yna W
Ga3anbHOM KIETKOM aHTEPH/INA, YTO NPUBOIHT K MeTab0NNYECKOH H3OMALMH CHMIUIACTA
(Kwiatkowska, 1988, 1995). Dxsorennas o6pabortka narnburopom cunrtesa I'K; AMO-
1618 cmocoGcTBOBaNa 3HAYMTENLHOMY CHHXXEHHIO CoJepkaHds ruG0epeiiHOB B
antepuausx. Bruecenune sxsorennoil 'K; HopManusoBano mpouecckl pocTa H pa3BHTHA
FeHEPaTHBHBEIX OPraHoB, YTO ABJIACTCA MPAMBIM JOKA3aTENBCTBOM PoNH rubGepenmiHon
B cnepmaroresese (Kwiatkowska, Godlewski, 1980). IMofoGHoe cHkeHHe conepKaHus
rHOGEPeIMHOB OT BEPXHHX Y3/I0B K 3 HHXHHM IOKa3aHO AIA ABYIOMHON BOJOpOCTH
Chara tomentosa L., )eHCKHIT H MYXCKOH TAJUIOMBI KOTOPOI CYLIECTBEHHO OTIHYATHCH
xonuyectsom 'Ky (B Myxckom Tamnome I'K; Gbuto B 4 pasa Gonblie, 4eM B JKEHCKOM)
(Kazmierczak, Rosiak, 2000). AnanorudHoe pacrnipeieneHie riGGepeniiHHOB Mexy
HEHCKHMH H MYXCKHMH DacTeHMAMH HaGlofand Takke W y BBICIUMX pacTeHHii
(Yadinaxsn, Xpanun, 1982; Xpauun, 2002). Ipu atom, T'K,, TK; u T'K;s otBevanu 3a
poct crebns Beicuux pactenuit, a 'Ky, I'Ks, 'Ky, TKyy u I'Ks, yyacTeoBAIM B
(opmupoBaHHK penpoayKTHBHEIX opraHos (Kato et al., 1962; Banks, 1997, IMoneso#,
1982).
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Takum obpasom, Bepxuue Monoasie auctes Ch. contraria, Ha KOTOPBIX
PaIBHBANMCH PENPOMYKTHBHBIE OpraHbi, XapaKTepPH3OBAINCH BLICOKHM COMACPKAHHEM
cBoboaHBIX W cBAsaHHBIX dopm I'TIB, a nucTea cpenweit yactn raHoro mobera co
IpeNbIMH H OTUTOI0TBOPEHHBIMA FAMETAHMHAMH — HHIKHM. BeposaTHo, 310 ofycnoBneHo
TpancnoptoM I'TIB k pH3oHIaM no MeXIOY3NHAM, B KOTOPHIX H BHISBMEH MIMPOKHI
crieKTp rubGepennHHOB.

Tlpupoer runoxotenedi, %
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Puc. 2. Buonornyeckan axrusrocts TTIB snunauerarsolt (A) u Gy Hoit (B) ¢p P . 2)u

cpeannx (3, 4) nuctees, HIDKHHX Mexnoyimult (5, 6), pusounos (7, §) deprunsnoro TannoMa
Chara contraria A. Br.

Mpu uccnenosanun ITIB B 3penwix oocnopax Ch. contraria, XoTOphie
OTAENHIHCh OT MAaTEePHHCKOro pacTenus (puc. 3), HauGonbas AKTHBHOCTL CBA3AHHBIX
rubGepesuioB BhisBiena B BOD, B uactHocTH, Ana sewects ¢ Rf 0,1-0,2 akTuBHOCTS HX
cocrapnana 150 % xoutpona. Taxum ofpazom, 3penbie 0OCNOPBI Xaphbi, KaK H CeMeHa
BICIIHX pacTeHwil W cnopsl manopoTHHkoB (Mypomues, ArhuctukoBa, 1984; Banks,
1997, Curumk T2 in, 2003), XxapakTepH3ylOTCA TNOBBIIIEHHBIM COAEPXKAHHEM
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konslorupoBanHeix [TIB. BeposTHo, Hakornenwe osTHx ¢opM rub6epennunoB B
oocropax B JanbHefiieM HeOOXOAMMO 1A MX MNPOPAcTaHMA B OGNAroNpHATHBIX
YCTIOBHAX.

Tpupoct runoxoreneii, %
K KOHTPOMIO

01 03 05 07 09

Puc. 3. Buonoruveckas s [MTIB (I) w Gyranonsnoit (/) pakunit spensix oocnop

Chara contraria A.Br.

BriBoAbI

YcraHoBIeHO, 4TO (epTHibHBIH TamioM Chara contraria, B KoTopoM HanGonee
aKTUBHBIMH GbUTH cBs3aHHbie dopmel I'TIB, xapaxTepuzyerca GONbIEM colepxaHHeM
riubGepennHoB, YeM cTepHabHbIA. [Tokalano, yTo pasHbie yacTH rnapHoro mnobera
(hepTHNIEHOrO TAIIOMA Xaphl (BEPXHHE, CPEIHHE TUCThA, HIKHHE CTaphie MeXI0Y3THs H
PH30H/IBI) OTJIHYAKOTCA XapakTepOM HAKOIUIEHMA W pacrnipenenenus pasueix ¢opm I'TIB.
V BepxHHX MONOABIX nMCThEB oOHapyxeHo Gonee BhICOKOE —colepkaHHe
ruG0epe/IHHOB N0 CpaBHeHWIO ¢ Hkhump. Cpean wmmpokoro cmektpa [TIB,
BLIABJIEHHBIX B TALIOME Xaphl, Haubonee akTWBHBIMH Obuth Bemectsa ¢ Rf 0,4, 0,5 u
0,6, KoTOpBIE, BOIMOXKHO, KOHTPONHPYIOT MPOLECCH POCTa M Pa3BHTHA Pa3HBIX €ro
uactell. B 3pemsix oocmopax Xapel 0GHApYWEHO BBICOKOE  cOJepXKaHHe
KOHBIOTMpOBaHHbIX (opm I'TIB,

V.A. Vasyuk, L.V. Voytenko & L.I. Musatenko

N.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine,
2, Tereshchenkovskaya St., 01601 Kiev, Ukraine

GIBBERELLIN-LIKE SUBSTANCES IN CHARA CONTRARIA A. BR. (CHLOROPHYCEAE)

The research was carried out in the quality and quantity position of free and conjugated forms
of gibberellin-like substances (GLS) in sterile and fertile thallies of the green freshwater alga Chara contraria
A. Br. The levels of GLS in oospores, rysoids, two lower internodes were studied in leaves of both middle and
apical parts of the fertile thalli of the algac. It was found that the leaves of the upper part of the main stem of
the reproductive chara thalli are characterized with high gibberellin content (due mainly to the bound forms).
Keywords:algae, GLS, Chara contraria,
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