Ha npagax pykonucu

KYCHUAW Asua 3DayapjoBHa

BHUOJOTI'UsI PABBUTHSI HEKOTOPLIX BUJAOB
POJA LAMINARIA B IPUKAMYATCKHUX BOJAX

Cnenpansrocts 03 00 18 - ruapobuonorus

ABTOPE®EPAT
[HccepTaliy Ha COHCKaHUE YYEHOHR CTeneHt

KaHayjaata GHMONOruyecKuX HaYK

003161787

{TerponaBnosek-Kamuatckuit
2007



Pa6ora BrimonneHa B KamuarckoMm dunuane Tuxookeanckoro
uHcruryTta reorpaduu IBO PAH (K® THIT IBO PAH)

Hayuubiii pykoBoguTensb JOKTOD OHONOTHYECKUX HAyK
H I' Kioukosa

OdunmansHple ONMIOHEHTEL NOKTOp GHONOrHYECKHX HayK
CT" Kopocrenes

KaHUAaT OMONOTHYECKHUX HAYK
JIH Caymxuna

Benyuas opraHuzaims CaxaluHCcKHi Hay4HO-
HCCIIeIOBATENILCKH HHCTHTYT

pBIGHOTO X03sHCTBa # OKeaHOrpadHu
(CaxHHPO)

Bawura cocroutcs 12 HosGps 2007 rona, B 14*® uacos, na sacemanuu
nycceprannorsoro copeta KM 307 008 01 no 3aimuTe AuccepTalMi Ha COUCKaHUe
YyYEHOH  cTemeHM KaHAuWAaTa OHomorMdyeckux Hayk 1pu  Kamdarckom
rocyJapcTBeHHOM TeXHHYECKOM YHHMBepcHTere no ajpecy r Ilerponasmosck-
Kamuatckufi, yn KimnoueBckas, 35, KamMuaTckuil rocylapcTBeHHbIH TeXHUYECKUi
yansepcureT (Kamyarl TY), aucceprawmonnsiif coper KM 307 008 01
Tenedou (4152) 42-45-38 @axc (4152) 42-05-01

C nuccepranyeil MOXHO O3HAKOMMTHCS B HayyHOH Oubnuorexke Kamyarl TV mno
agpecy r IlerpomaBnoscx-Kamuarckuit, Jlenunrpaackas, 44a

Ceegenus o guccepraHTe H aBTopedepare pazMmenieHbl Ha caiite Kamuat[ TV mo
agpecy www kamchatgtu ru

ABTopedepar pasocian  «77 » Q70§ 4 2007 r

W o ydeHoro cexkperaps
JHCCepTAllMOHHOTO coBeTa, 16 H , npod %{ -~~~ B W Kapneuko



OBLASA XAPAKTEPUCTHUKA PABOTBI

AKTyanbHOCTHL uccaegosanuit. [Mopsgox Laminariales sBnserca oanum u3
rpynHeHiux cpean 6ypbix Bopopocneil Ero Tunosoit pon Lamnaria npencrasnen
OONBIIMM YHCJIOM BHAOB M MMEET WIHPOKOE PAclpOCTPaHEHHE B Bojax Muposoro
okeaHa Bo MHOTHMX ero pafioHaX JaMHHapUH (QOPMUPYIOT OCHOBY NPUOPEKHBIX
3apocrneii ¥ ABMAOTCA 00bEKTaMH MPOMBICNA U KyJIETHBUPOBAHHS B NpuUKaMuyarckux
BOJAX OHH ABJIAIOTCA CAMBbIMH PacHpOCTPAHEHHBIMM CPEAM JIAMHHAPHEBBIX BOAO-
pociieil U OTHOCATCA K YHCIy Hanbosiee MacCOBBIX BUAOB allbrogiops!

Hactosmas paboTa nocesiieHa H3y4MeHHI0 GUONOTUH Pa3BUTHUSA MPOMBICIOBEIX
naMmuHapuit L longipes, L dentigera, L yezoensis w L bongardiana J{o nauana Ha-
KX HccnegoBaHuWil MHbOpMaUMs MO 3THM BHAaM OrPaHHYHBAIACH T[JIABHBIM
00pa3oM cBeeBUAMHU 00 UX BHYTpHBHIOBOH AuddepeHuHaUNH, PACIPOCTPAHEHHH U
pacnpenenendn Ha wenbde Cesepuoit IMauudukn (IletpoB, 1974, BnuHoBa,
[ycaposa, 1970, 1971, O’Clair et al, 1996, Lindstrom, 1977, O’Clair, Lindstrom,
2001) [lannpie O OMONOrUM Pa3BUTUS 3TUX TaMMHAPUA NMPAKTHYECKH OTCYTCTBOBA-
. OcTaBanuch HEU3BECTHBIMM, B HAaCTHOCTH, MPONOJIKMTENBHOCTh MX SKHU3HH,
CBElIEHHS MO CE30HHOMY MopdoreHely, OTCYTCTBOBATH OaHHbIE 06 OCOBEHHOCTAX
pa3MepHO-BO3PACTHON CTPYKTYpbI MOMYNALMHA B pa3HeIX reorpaduueckux paiioHax u
€€ M3MEHEHHUAX MOJ BO3AECHCTBHEM 3KOJOTMYECKHX (akTopoB Y 3THX BHAOB He
ObLIM TakKe M3yueHbl CIIOPOHOILEHWE W ApYrde BOMPOCH OHOJIOTMM pa3BUTUA,
BAXKHBIE C NPAKTHUYECKOI U TEOPETUUECKOH TOUEK 3peHHs

HexoTopoe MCK/IIOUEHHE B 3TOM OTHOIUEHWH cocTaBasetr L bongardiana, ans
KOTOpPOH, OCOOGEHHO B [IOC/IEAHUE AECATb JieT, ObUIM MNOJy4YEHbl OfpelesieHHbIE
CBEAEHHS NO HEKOTOPBbIM YKa3aHHBIM BBHILIE W APYrdM Borpocam  Yike OGwuiu
W3BECTHbI €€ CE30HHOe pa3BuTHe, MopdoreHes M AaNanTHBHBIE CTPATErHH K
BOo3aeficTBuIo HeGnaronpuaTHelx ¢aktopoB (Knoukora, Bepesorckag, 1997, 2001,
Bepesosckas, 2002, Koponesa, 2004, Cayuwkuna, 2006), HekoTopble 0COGEHHOCTH
BOCCTAHOBNEHHS €€ 3apocieil y o BepuHra nocne 3kCnepHMEHTABHOTO BHIKAUIMBA-
Hus (MBanromumnHa, Kuramnosa, 1994) BaxHocTh nponosokeHUs vccneqoBaHuii no
6uonoruy pasBUTHS NaMHHapuii obycrnopiieHa He0OXOAUMOCTEIO pa3paboTKU peKo-
MeHJaLMii 0 UX PAUMOHANBLHOMY UCMOJIb30OBAHUIO

[Mockonbky MoptodHu3HoNOorHueckoe COCTOSHHE MNpeACTaBUTENeH pona
Laninaria Xopollo OTPaXKaeT IKOJOrHYECKOe COCTOSIHUE CPEAbl, OHU MOTYT C/TYXKHTh
o0bekTaMd OHOMOHHMTOPHHIa, HEOOXOOUMOCTh NMPOBEACHHSI KOTOPOTrO B MpHKaM-
4aTCKMX BOAax AaBHO Haspena JlaHHble MO Pa3sBMUTUIO JTAMUHAPHIT NPOMBAIOT CBET
Ha HCTOpUio (POPMHUPOBAHHUA pola W NPUUHHBI, ONMpeaeslIHe IPAHHLBI BUAOBBIX
apeaJloB M pacTUTENIbHBIX COOOLIECTB ¢ UX AOMHMHHPOBaHHEM Bce Bbllle cKazaHHOe
ornpesenseT akTyalbHOCTb NPEAIPUHATOr0 HaMH HUCCIleJ0BaHUA



Hennio paGorbl sBAseTcs wu3ydeHue OWonorun paseutus L longipes,
L denugera L yezoensis v L bongardiana B Bomax BocTtouHoit Kamuatku u
npuiexaluux K Heil cocelHUX paifoHOB

3agaun uccieI0BaHUSA.

— NpoaHanu3upoBaTh HHGOPMAUMIO MO HCTOPHU M3YYEHHMS BHUAOB, ONMPEIOCIUTh WX
U3MEHYUBOCTb M Ha 3TOH OCHOBE 1aTh MX pa3BepHyThie onucaHus u muddepe-
LUMPOBaHHBIE TUArHO3BI,

— ompenennTbh 0COOEHHOCTH BO3PACTHOFO pa3BUTHUA BUAOB W BLIABUTH pa3iMius B
CKOPOCTH MPOTEKAaHUS OCHOBHBIX (heHONOrMyeckux a3 y ONHOBO3PACTHBIX I'eHepa-
UMii pa3sHbIX BUOOB H Pa3HOBO3PACTHBIX MeHepaluil y KayKAOro U3 H3y4aeMbIX BUIOB,

— M3y4YHTb MOp(OreHe3 BHIOB Ha OCHOBE CPABHHMTE/ILHOTO aHAMN3a €XKEMECAUHBIX
HW3MEHEHHH HX pa3MepPHO-MacCOBBIX MOKa3aTeNe,

— H3YYUTh OCODEHHOCTH CIODOHOUICHUS BHOOB U BBIABUTb YCHOBHUS CpENBL,
BAUAIOILNE HA NPOJOIKHTENEHOCTD )KH3HH HX CIOPOQHTHBIX reHepaLuii,

— OTpedenUTh MeEXaHU3MbI 3((PEKTHBHOrO HCMOJIB30BAHHS PECYPCOB OKpY)KaIOLIeH
CpeAbl Pa3HOBO3PACTHBIMH NPEACTABUTENAMH H3YYaEMBIX BHIOB,

— BBIABUTb reorpaMyeckyr0 H3MEHYHBOCTb Pa3MEpPHO-BO3PACTHOH CTPYKTYpbi
nonynauuid naMuHapuil M NPUYMHBIL, ONpENENsAlOUIMe afanTHBHBIC H3MEHEHHS B
CTpaTeryy UX pa3BUTHI,

— NpPOBECTH CPAaBHHUTE/NBHOEC H3Y4YEHHE YINENbHBIX HPOJYKLMOHHBIX MOKasaresnei
pa3HBIX BHUAOB, BBIABUTH MX reorpaduyeckyto H3MEHYHBOCTh H NPHYHHLL, 00ycnas-
JINBAIOILIME MPOCTPAHCTBEHHBIE M3MEHEHUS CTPYKTYpPHl @aMHHApHEBOro KeJna U
reorpaduuecKkye paiioHbl C ONTUMAJIBHBIMHU AUTSl BUAOB YC/IOBUAMH Cpeb!

Hayuynas HoBH3Ha. [Toka3aHo, 4TO cpokH (J€HOJOrHYECKOTO Pa3BUTHI Yy pas-
HBIX BHIOB M Pa3HOBO3DAcTHBIX TE€HEpallMii OJHOTO M TOro e BWAa MOryT OBbITb
cABMHYTHI BO BpeMeHH o 20-30 aneit 3to cniocobeTryeT 3¢ dexTHBHOMY MCTONB30-
BaHHIO PECYPCOB Cpelbl B CMELIAHHBIX 3apOCisAX JaMHHapuii, B NpHKaM4aTCKHUX
BOJAaX B pa3HbIX YCJOBUAX OOMTaHUA CMOpOQUTHBIE TCHEpPAUMH BUIOB HMEIOT
Pa3HyI0 HNpPOIO/KHTENBHOCTb KU3HU Y L longipes w L bongardiana 3ta pasHuua
cocrasnsger 1 ron, y L dentigera — 2-3 rona BeiaBneHo, uro ons L dentigera v L
yezoensis XapaKTEpHO CKaToe€ BO BPEMEHH CMOPOHOLIEHHE C OHUM OCEHHUM MUKOM
Macco-BOro Beixoza crop, y L longipes w L bongardiana ono pacrsnyroe W y
nociegHero BMOA OHO HMEET BECEHHUA M OCeHHMH nuku Ha ocHoee
reorpadyueckoii HM3MEHYMBOCTH YyHeNbHbIX mokasateneit (m/l, I/m, S/m) B
NPUKAMUYaTCKUX BOJAX BBISBJACHB! PalOHb!, HauOonee OaronpusTHLIE U Pa3BUTUA
BU/IOB

IIpakTH4eckoe 3HAYeHHe Pe3yabTarbl U3ydeHHs OUONMOTMM pPa3BUTHA Jia-
MUHapHil MOTYT ObITh MCHONB30BAHBI U ONpeAcieHUs UX AOMYyCTHMbIX YJIOBOB B



NPUKaMYaTCKMX BOAAX, MOCKOJBbKY MO3BOJIAIOT YTOUHUTb CPOKM MNPOBEAEHUS
NpOMBIC/Ia 1 HOPMbl H3BATHS BOZOPOCHEBOro chipbss CBelEHHA MO BO3PACTHOMY
Pa3BUTHIO BHUAOB MOTYT ObITb HCMOMbL30BAHB! 1151 OLEHKH IKONOTHUECKOrO COCTOSHUS
NpUOPEXHBIX BOX M pa3paboTKH peKoMeHJalMi Mo oXpaHe PAaCTHTENBHBIX PECYpCoB
Kam4arckoro wenbda

AnpoGauns  paGorel  Pesynbrarhl  MccienoBaruii  ofcyxoanuce  Ha
BCEPOCCHIICKUX KOH(epeHUHIX MONOAbIX yueHbIX (Bmapuroctok, 2001, MypmaHck,
2002), MexayHapoOHLIX HayuHbIX KoHgepeHuusax «CoxpaHeHue OHopasHooOpazus
Kamuarkn u npunerarommx mopei» (Ilerponasnosck-Kamuarckuit, 2002 u 2006),
«buoTexHonmorua — oxpaHe okpyxatowed cpeas» (Mocksa, 2004), Ha XI cwezne
Pycckoro 6otanuueckoro obuiectea (Hosocubupck-bapuayn, 2003), Ha 3acefaHuax n
HayuHbIx ceccuax Kamuarckoro otnenenns Pycckoro Goranuueckoro obuiectra (KO
PBO) (2001-2005), Ha HayuHo-mpakTH4YeckHX KoHpepeHusax Kamuatl TY u KamI'V
uM Burtyca Bepunra (Iletponasnoeck-Kamuarckuii, 2006), konnoksuymax naboparo-
puu ansronorud K& THUI JIBO PAH, naboparopun npuOpexHBIX 3KOCHCTEM
KamuatHHPO (2002) u kadenpst nobeiun 1 obpaborku Mopenpoayxros Kamuarl TY
(2000, 2001)

Iyomukamun. Martepuasisl AMCCEPTALUM NPEACTaBNeHsl B 11 myOnukaumix

CTpykTypa B o6bem anccepraumn JlHccepralus COCTOMT W3 BBEACHHS,
7 rnap, BHIBOOOB M CITUCKA JIMTEPATYpPHl, BKIOHalomero 333 UCTOYHHMKOB, U3 HHX
98 Ha uHOCTpaHHOM s3bike Pabora uanoxena Ha 206 cTpaHHLAX, WUTIOCTPUPOBAHA
47 pucyHkaMu 1 26 TabnuuaMu

bnarogapnocTn. 3a moMous Ha BCEX 3Tarnax padoThl BbIpaxkaro MyOOKYylO
6narogapHocTs MoeMy HayyHoMy pykoBoautemo 1 6 H HT Knoukosoit [Tomorus B
cbope Marepuana astopy okasanu Boponassl OO0 «Kamuarpemcepsuc», OO0
«Kamuarckue Ouopecypcsl» W kosteru-ruapobuonorn — k6 TH Koponesa,
muc HA Tlucapesa (naboparopus aneronornu K@ THUIT JIBO PAH), k6 H
BB UYmbixasioa H k61 JIH CayukuHa (Kamuari'TY), no BonpocaMm Suosioruu
pa3sBUTHS W CHCTEeMaTHKH Bojopocieli koHcyneTHpoBamn n10H A H Kamues
(MI'Y), 161 JIT Mepecrenko u k 6 H A P ['punrans (BMUH PAH um B JI Koma-
poBa) BceMm nepeducieHHbIM Bblll€ KOJUIEraM H JIPY3bAM aBTOP BBIPXaET CBOIO
HCKPEHHION NMPU3HATENBHOCTE

COIAEPKXAHHUE PABOTEI

IJIABA 1. JUTEPATYPHBIN OB30OP M3yuenue Boaopocieii-MakpodUTOB
Cegepo-3anaaHoii [Taundukn Hayanocs ewe B XVIII Beke B rnase paccMarpuBaroTcs
3Tanbl ¥ HanpaBJieHUS pa3BUTHS MOPCKOH aJIbrojIoriM W ruapoOHONOIHH B 3TOM
paiioHe, onMcaHa HUCTOPHA H3YUEHWS JIAMHHAPUEBBIX BOAOPOCIEH AANBHEBOCTOUHBIX
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Mope# Poccuyn HauuHas ¢ akcneayuuit B bepunra (1725-1730), ® M1 KpyseHwrepHa
(1821-1822), ® T Jlutke (1826-1829) u 3akaH4MBas UCCIENOBAHHAMMU MOCIENHUX JIET
Jau 0630p cocrosHUs HM3Yy4YEHHOCTH BMAOB poaa Lamunaria, NpOU3pacTaiolMX B
pa3Hbix paioHax Muposoro okeaHa (Baik, Pyen, 1973, Bolton, Luning, 1982, Egan,
Yarish, 1990, Druehl et al, 1997, Boo et al, 1999, Cho et al, 2002, Lane et al, 2006 u
np) TlokasaHo, uTo Ha poccuiickom [JanbHem BocToke mosHee BCEro M3yueHbl €ro
BHIBI, U3 KOKHBIX palloHOB U ocobeHHo xopotuo vccnenoBaHa L japonica (Taiin, 1929,
Cyxoseesa, 1969, Capouan, 1969, Kpynuoea, 1984 u np ) Cesepuas rpynna BMiOB, B
ToMm uucne L longipes, L dentigera, L yezoensis u L bongardiana, vaydeHa HaMHOro
XyKe AHaMM3 JUTEPATYPHBIX [OAHHBIX TOKA3bIBAET, UTO HCCAENOBaHWE Ouonordu
Pa3BUTHSA Y TpeX MEPBLIX PEACTABUTENIEH poa MPaKTHYECKH He Benoch Ee H3yuyeHHe y
L bongardiana nadanock TONBKO ¢ 90-X roloB BO MHOrOM NpH YYacTHH aBTOpa
Hacroswed auccepraunn (Koponesa, Bsanex (Kycuam), 2001, 2002, Kycuau, 2003,
Koponera, 2004, Cayiukuta, 2006) B 311X H Apyrux paboTax YKa3aHHBIX BbIlI€ aBTOPOB
JUT1 3TOr0 BMZAA OMUCaHbl MOpQOreHe3, COPOreHe3, CE30HHOE Pa3BUTHE M JHHAMHKa
HaKOIUIEHHs CyXOro BELLECTBA

I'VIABA 2. OU3UKO-TEOTPAOUYECKAA XAPAKTEPUCTHUKA
PAHOHOB HCCJEJAOBAHUS. B raaBe Ha OCHOBE JIMTEPATYPHBIX INAaHHBIX
fIPUBOAATCS AAHHBIE MO KIMMAaTy, FMAPOJIOTHH M TMAPOXMMMHU MPUOPEXKHBIX BOI
ApauuHckoro 3anuBa, CesepHbIx Kypuabckux u KomaHIOpCKHX OCTpOBOB, Y
KOTOPLIX aBTOp Bena HabOJeHHs 3a Pa3BHTHEM JIaMUHapHil U mpousBoaMIa coop
HX KOJHYECTBEHHBIX M KAYECTBEHHBIX Npo6 [IpH onMcaHuu NMPUPOOHBIX YCIOBUiL
YKa3aHHBIX pailOHOB OCHOBHOE€ BHHMAaHHE YAEICHO (aKkTopaMm cpenbl, OKa3blBaIOLIHM
HauGoJiblliee BAMAIHUE HA Pa3BUTUE BOAOpOCieHl DTO B MEpPBYIO OdYepens CEe30HHbBIE
HU3MEHEHUS TEMIEPATYPbl BO3AyXa U NPHOPEKHBIX BOA, TMAPONHHAMUYECKHIL, BETPO-
BO# M JI€IOBBIH pEXMMBI PacCMOTpEHBI TakKe CE30HHbIe M3MEHEHHS KOHLIEHTpa-
LIMH OCHOBHBIX OUOTEHHBIX 3N1eMEHTOB OTMETUM, UTO YCIIOBUS OOMTAHHs B yKa3aH-
HBIX palloHaX HUMEIOT KaK YEPTHl CXOACTBA, TAK M Pa3/IMyHsid, KOTOpbIE, HECCMOPHO,
BAMSAIOT Ha 0COOEHHOCTH BEreTalMH U3y4aeMbiX HAMU BUAOB

IJIABA 3 MATEPHAJIbI H METOJbI OcHoBHbIE HCNIONB30OBaHHBIE B Pa-
6oTe anpronoruyeckue Marepuansl OblM cobpaHsl aBTopoM B nepron 2000-2006 rr
HccnenoBaHua mnpoBOAWIHCL B pasHeIX reorpaduueckux paioHax Bo Bropom
KypunbckoM nponuse (co cTopoHbl 0 Ilapamyuimp v o Llymity), y nobepexnbs
o bepunra (Komanzopckue ocTpoBa) M B pa3HBIX pailoHaX ABAYMHCKOrO 3avBa
Kpome Toro, Hamu ObUTH HCIO/BL30BaHBI MOJIEBbIE AHEBHUKH, JKYPHAIIBI U3MeEpeHU
namMyHapueBbix Bojopocneil 16 H H [T Knoukoroii (ABayMHCkHid 3anuB, 1996 1),
coTpyanukoB nadopartopun assroaoruu K TUIN IBO PAH Mmuc H A [Mucapesoii
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mkb6H,cnc TH Koponesoit B pane ciayyaes BMECTE ¢ MaTepualaMi MOJEBbIX
uccienoBaHUH OHU repenaBanu HaMm Ha o6paborky caexxecobpaHHble 00pa3zibl
JlaMUHapui

OO0liee KOJNIMYECTBO HM3MEPEHHLIX W B3BELIEHHBIX HAMH 33 [EPHOA
MCCIe0BaHNA pacTeHuit cocTaBuio okoso 14,5 Teic WTyK bonbiias yacts o6pado-
TAaHHOIO HaMM MaTepHana - okojo 8 Thic 00pa3LoB — Oblia coOpaHa B ABAYHMHCKOM
3anuBe, Ha CesepHbIX Kypunbckux ocrpoBax — 3,5 Thicaud, Ha KomaHZOpcKHx
octpoBax — 3 Teiciud B ApauuHckom 3anuee aBTop B TedeHue 2000-2003 rr nposo-
Auna ce30HHbIe cOopbl Bogopocnei, a B 2004-2005 rr — exxemecauHbie

B xone o6paboTku anbroaordueckoro martepuana cobpaHHbie npobbl pa3bu-
panu no BHAAM M BO3pacTaM U Jafiee y KaKIOro PacTeHUs ONpeaesisiid pa3Meps!
Maccy MNACTHHbI W 4Yepelika, COCTOSHHE 3PENOCTH PacTeHHil, CTENeHb PacceveH-
HOCTH H o0ulyto mjowaie nnactuHel [locnenHiow, B COOTBETCTBUH € METOIMKOM,
pazpaboTtanHoii J1 H CaywkuHnoit (2006), BbicunThIBAIU 1O YopMyJie

Sosw=S1+8,+S3+  +5,,
rae Sqsu — 00U1aA MUIoLAanh MIACTHHBI,

Si, Sz, S5, . S, — mowagu y4acTKOB IJIACTHHBI HA PA3HOM Liare JJIHHBI,
paBHOM 10 cMm

[IpU CpaBHUTENBHOM H3y4YeHMM pPa3HOBO3PACTHBEIX TNpeacTaBuTenedl pona
Laminaria w3 pasHelX paifoHoB oOWTaHMA ObLIM HMCMONBE30BAHBI MOKA3aTeNH,
XapakTepu3syloine (GyHKUMOHANBHOE COCTOSIHME CJOEBHMIIA M BCEH MNOMYJSLHH
yaensHas aauHa (ln,/my,), yaensHas Macca (mgy/l,,), yaensHas mnowans (Sq,/Mmyy),
ko3hduLMeHT nuHeHHoCTH nactuHbl (1.,/d,,)

IJIABA 4 UCTOPUSI TAKCOHOMHUYECKHUX HCCJIEJOBAHUM,
MOPO®ODUIUOJIOTUYECKUE XAPAKTEPUCTHKHU U PACHIPOCTPA-
HEHHUE U3YYEHHBIX BUAOB POJA LAMINARIA. B rnaBe noapoOHo
OMHCaHa HCTOPHUS M3YUEHUS KaXKAOrO M3 M3YYEHHBIX HAMM BMIOB, PACCMOTpPEHBI
HOMEHKJIaTypHble MpobnemMbl, CBA3aHHbIE ¢ HX BHYTPUBHUAOBOH aubdepeHumaLme
OueHHBas COCTOSIHHE W3YHEHHOCTH poja, cjelyeT OTMETHTh, YTO M3-3a BBICOKOH
Mopdonoruueckol U3MEHYMBOCTH MPEACTaBUTENell ero o6beM HEOQHOKPaTHO
H3MEHSJICS, YTOUHANCS W OONONHsUICA Y OTAebHBIX Haubonee BapuabenbHbIX BUIOB
pola HexoTopble GOPMbl ONMUCHLIBAIMCL KaK CAMOCTOATENbHBIC TAKCOHblI BHAOBOIO
WIH Jaxe pOJOBOTO YPOBHS

[Mocne panga OTKpbITHH B 06MacTH MOJEKYAAPHOH QUIIOTEHUH JaMHHAPUEBBIX
BLIICHUIOCH, YTO [aHHbLIH pPOA He ABMAAETCA FOMOTEHHBIM, MOCKOJBKY KIacTep
MOCTPOEHHBIH MO JaHHbIM CEKBEHUPOBAHUA HYKJIEOTHAOB MUTOXOHApHanbHoH JHK,
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pacnagaercs Ha aBe 6onewue rpymnnet (Boo et al, 1999, Cho et al, 2002, Druehl,
1968, Druehl et al, 1997) 3o oTkpbiTHE, 6E3yCAOBHO, TPeOOBANO OCMBICAEHHS H
MOMCKA JOMOJHUTENbHBIX KPUTEPUEB I/ TAKCOHOMUYECKOro ohOpMIIEHHS

B 2006 r uHa OCHOBAHWUMW MAHHLIX MOJEKYSIAPHO-TEHETUUECKUX HCCnexoBaHuit,
0e3 BbIAENEHHS HANEKHBIX aHATOMO-MOPQONOrHUECKUX, IKONOTHUECKHX U Qu3HoNo-
ro-OHOXHMHUYECKHX MPU3HAKOB, poa Laminaria BCce-Taky ObL1 pasfieneH Ha JBa poaa
Laminaria w Saccharina (Lane et al, 2006) B ykazaHHoit paboTe aa H3yyaeMble
Hamu Buua — L longipes u L dentigera, cTofib He NOXOxHE 10 MOpPGOJIOTHH,
MopdoreHesy, THIIY Pa3sMHOXKEHHA U OUONOrUH pa3BUTHUS, NONaH B pon Saccharina, a
L bongardiana w L yezoensis Kak M HEKOTOpble JApyrue BHIBI ansrodmopsl
poccuitckoro Janvhero Boctoka, KE Jlsiin ¢ coaBropamu He BrIOUMIHM B CBOE
HCCcreIoBaHHe, HECMOTPS Ha TO YTO 3ITOT paiioH ABNAETCS ONHMM M3 LEHTPOB pomo-
BOTO W BUEOBOro pasHooOpazus namuHapueBslX Bomopocneit (Klochkova, 2002)
[Mockoneky IR ABYX MOCAERHHX BHAOB CHCTEMATHYECKOE MOJIOKEHHE B paMKax
NpeaIOKEHHOrO KaHAICKUMH YUYEHBIMH J€N€HHA pola Laminaria OCTAeTCsl HEU3BECT-
HBIM, H MX HMCCJENOBAHHME HE OXBATHIBAET W3Y4YeHHs BCEX €ro npeacraButesneif, Mbl
CUMTaEM Mpe/UIOKEHHOE NeJEHHE POAA NPEXIEBPEMEHHBIM, M BCE M3yUYEHHbIE HAMHU
BUABI OTHOCHM K pofty Laminaria

KpoMe wucropum u3yuyeHusd BUIOOB B TIJaBe MPUBOAATCY  PE3yJIbTATHI
KpuTHyeckoro ananusa Gonee 50 myOnukauuii, copepxamux mobsle yoMUHAHUS
06 u3yyaeMsIX HaMH BHAax Ha ocHOBe MaTepuanioB CODCTBEHHBIX MCCIENOBaHHI U
JIUTEPaTYPHBIX JAHHBIX JAIOTCS pacLUMPEHHBIE ONMCAHUs BHIOB M UX AuddepeHun-
poBaHHBle OHar€Ho3bl B HUX NpHBedeHB! CBEAEHHUA MO CE30HHBIM M BO3PACTHBIM
M3MEHEHHSIM MOP(ONOTHH, CNOPOHOWIEHUIO, paclpelefeHHo Mo MyOuHaM U
KOJIMUECTBEHHOMY Pa3BUTHIO B mpeaenax poccuiickoro JlansHero Bocroka u pac-
npocTpaHeHHIO [[Jid BCex U3yyaeMbIX BHIOB MpeJCTaBNeHbl KapThl apeanos

Haim vccnenoBanus NOKa3biBaloT, 4TO MOPHOreHe3 y U3yueHHbIX BUAOB TNpO-
TeKaeT No-pa3HoMy Y IDMIHTAaTHBIX NpeactaButencit pona L dentigera, L yezoensts,
L bongardiana uepemiox u pu3ouasl ABAAOTCS MHOTOJETHUMHU 0Opa-30BaHHAMH, a
MacTHHYaTas 4acTh — OXHOMIETHUM, MOCKOJBLKY OHAa (GOpMHpYyeTCcs Kaxablit rof 3a-
HoBO VY wuenbHonucTHOM L longipes miacTHHa 10C/e OKOHYaHUA BEreTalMOHHOTO
ce30Ha He paspywaercs OHa, Tak K€ KaKk YEpPEeIIOK W PU30MbI, ABJISETCA Pa3HOBO3-
pacTHBIM MHOTOJleTHUM obpasosaHuem [lnsa L longipes BechbMa CBOWCTBEHHO Be-
reTaTvBHOE pasMHOMXEHHe DTH 0COOCHHOCTH HAKNaIBIBAIOT ONpPEACNEHHbIH OTeYa-
TOK Ha GHOJIOrHI0 pa3BUTHA U3yUaeMbIX HaAMH BHUIIOB

FIABA 5 3KOJOI'MYECKAS UBMEHUHUBOCTDL H BO3PACTHOE
PA3BUTHE JIAMHUHAPHH. U3yyaeMbM BUIaM CBOHCTBEHHA BO3PACTHAS H3MEHUH-
BOCTL M HEMOBTOpHUMAs CTPATErUs BO3PAaCTHOIO pa3BHTHA (pHC 1)
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Pue. 1. Cpeduue noxasamest: oauitel 4 MGeest NGOG N HEPEUIKOE V) PATHOBOIDACIIINGIX Npedoma-
sumeneit Laminaria longipes (1), Laminaria dentigera (2), Laminaria bongardiana (3)
" J.P,GIHH?(A‘J"I{) _‘Jr'{ZZOL’HS!'S (4} & A neKon e ¢ HG})!:‘OC) KINUEH O TUHETHGE0 Jracma

M3 pucyHka | BHOHO., uTo y npencrasuteneit L. longipes Ha NEPBOM TOIY HHIIH
AKTMBHO BO3PAcTdeT I0Wanb (POTOCHHTCTHHCCKOH MOBCPXHOCTH CNOEBMIIA, a Ha
BTOPOM TMPOUCXOJUT PE3KOE YBEIMUEINE MACCHI BCEX ero vactei. Ha Tpereem roay
CPEIHHE PA3MCPHO-MACCOBBIC MMOKazaTeNu v Hee TMPAaKTHUECKM HEe M3MEHSIOTCH.
Y L. dentigera na nepnoM roay KM3HM NPOHCXOONT PC3KOC YBCTIHHMEHHE JNTHHEI
NIACTUH. AKTUBHOE HapacTaHWe Iolany ux (pOTOCUHTETHYECKOH 10BEPXHOCTH
OCYILCCTBNACTCA CO BTOPOrO Ha TPETHH roj 3a CHET YBENWUEHHUS NIIACTHH B IUIMHY W
0coBeNno B WHUPHHY. B 9T0 BpeMa yBEIUUHBACTCA TONWMHA NNIACTHH W, CNedoBaTeNlb-
HO. Macca c1ocBHILL. Ha nocnenHux rogax sKM3HH CPEAHKE Pa3MepPHO-MaccOBEIE MOKaza-
TEAM Y NPEICTABMTENEH NaHHOID BHIA HEMHOIO yMeubwawtes. Y Lo bongardiana
CKAYOK B HapacTAaHUM [JHHBl NNACTHH HAOMIODAETCA HA BTOPOM TOOY KU3HM.
()C'l‘&.’lbﬁble [oKazarenu c BOIPACTOM yllCJIIIlIHBai(T]'CH ¥ HCEC NJIABHO. 3ﬂNlCTHOC
HapacTaHHe JUTHHBL ¥ TOMWMHLL YCPCITKOE HaDNOAAETCA MEHKAY BTOPLIM H TPCTEHM
rojlaMu ®uind. Y L. yezoensis ¢ yBeNMUEHHEM BO3PACTA NPOMCXUJMT TUIABHOC Ha-
PACTARNE PA3MEPHO-MACCOBLIX NOKAZATENE BCETO CNOEBILIAL JAMETIIOE YBSIHYEHHE
TONMIMHBL 1 UTHHBL HEPELLKOR IIPOMCXOAMT B NEPHOL MEAULY TPETLUM W YETREPTLIM
rogaMi KHIHH,




O61weit yepToit BO3pacTHOro passutua L longipes L dentigerau L bongardiana
ABJIAETCS HATMYHE CaMbIX DOABLWHUX MO AJIMHE CIOEBULL Y NpeACTaBUTENEH CpelHUX
BO3pacTHLIX rpynn Y L yeroensis caMbIMH{ KpPYNHBIMH SIBASIOTCA pacTeHHS
MOCNEAHEro rofla *HM3HH M3MeHeHue MaccoBBIX TOKa3aTe/ei MAaCTHH W YepellKoB
BCEX BMAOB, kpoMme L bongardiana, COOTBETCTBYIOT H3MEHEHUSIM HX pa3MepHbIX
XapaKTepUCTHK

Hawubonee akTMBHO NMPOLIECCH! POCTA Y JaMUHAPUH NMPOUCXOJAT B MEPHO CO3Ma-
HHUS ONTUMANbHBIX YCJIOBMH Ppa3BMTHS, MOCKONBKY OHM OYeHb YYBCTBUTENBHBI K
H3MEHEHHAM TEMIEpaTypbl, KOHLEHTpaUWH OWOreHOB, CBETOBOTO [OBOJILCTBHA U
pearMpyloT Ha M3MeHeHHue 3THX (akTopoB B auanasoHe 1-2°C, HECKOMbKMX HECATKOB
JIFOKC M HECKOJILKUX MPOLIEHTOB CONEP>KAHUS BELLECTB, HEOOXOAUMBIX /IS X Pa3BUTHA,
(Kain, 1977) [Ind Ka&xAoro BMAa JaMMHApUd CBOWCTBEHHA CBOS ONTHMahbHasA
TEeMIeparypa, [pY KOTOPOH y HEro MpOMCXOAUT MpPOpacTaHWe Crnop U Habmomaercs
Haubonee MHTEHCUBHBIN JMHEHHBIN pocT croeui (Makapos, 1987, Kanda 1936,
1938, Nakahara, 1984) [lo3ToMy OOBACHHMTbL pasNuUyHs B pa3sBUTHMU MpeACTABUTENEH
Pa3HBIX BUIOB KaMUATCKMX TAMUHAPHEBBIX B MIEPHOL UX BECEHHETO POCTa MOXKHO, Ha
Hall B3, TeM, uTo mid L longipes, L dentigera u L bongardiana ontuManbHble
YCIIOBHS Ha MOMeHT cbopa MX mpod yxke CIOXKHUIUCH, H OHH K 3TOMY BPEMEHH YKe
3aBeplUaNi CTaquI0 aKTHBHOTO JIHHEHHOTo pocTa

Ina L yezoensis Takue YCIOBHs ellle He HACTYMWIH, U a3a ee aKTUBHOTO
JIMHEHHOTO POCTa K 3TOMY BPEMEHM He 3aBepIuuiacs JlaHHEIE MO JIETHEMY H OCEH-
HEMY DPa3BHTHIO 3TOTO BHIAA, KOTOPBIMU Mb! PACIONaraeM W KOTOpbIE 06CyxmaeM
HIDKe, CBUACTENLCTBYIOT O TOM, YTO Oflepexalolllee HaKoIIEeHHe MacChl H yBesuue-
HHe pa3MepOB CJIOEBHIL y CPEIHEBO3PACTHLIX IPYMI 3TOTO BHAA MPUXOAMTCA Ha
6onee no3nHee BpeMs

IMpencraButenam nopsaaka Laminariales cBoficTBeHHO rpynnoBoe npouspacra-
HHe U GopMHpOBAHHE MJIOTHAIX 3apociiei, KOTOPBIE MPEACTABAAIOT COGOM CIIOKHYIO
CMech Pa3HOBO3PACTHBIX IPYIN pasHbIX BUA0B [IIOTHOCTL 3apocneil TaMHHAPHEBBIX
obecneynBacTcsa BHICOKOR KOHLEHTpaLMel ocegaHusa ux 3oocnop M3 HavaBuimx poct
pacTeHuii B3pOCNOro COCTOAHHA [OCTUIAKT TONBKO eOuHMLBl s coXpaHeHus
BUHOCHEeLUPHUIECKOR  MIOTHOCTH  3apociiefl UIMMUHALMA PaCTeHHW, HavaBIIHMX
OJHOBpPEMEHHOE pa3BUTHE, MPOUCXOAUT MOCTENEHHO [0 TEX MOp, NOKa U3 MHOXKECTBA
MOJIOABIX CMNOPO(UTOB HE OCTAHETCH HECKONBKO XOPOIIO DAa3BUTBLIX PaCTEHHH,
criocobHbIX 00ecneduTh BOCIPOU3BOACTBO NOMYIAUMH DIMMHHAUMA B NOMYJIALUMAX
JIaMUHapuii, KaK NMOKa3bIBAIOT HALIM HCCAEIOBAHHSA, MPOUCXOAUT HE XAOTHUYECKH, a
NyTEM  PerynupoBaHWs pa3MepHOM ¥ BO3PACTHOH CTPYKTYpbl NOMyNSUMi, 4TO
NPHBOJMT h B3aHMOBBIFOJHOMY COCYWIECTBOBAHUIO PAa3HOBO3PACTHBIX MPYNM Pa3sHbIX
BUAOB, 3PHEKTHBHOMY HCMONL30BAHUIO B NPOCTPAHCTBE W BO BPEMEHU PECYpPCOB
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OKpy»aiolled cpeabl Mbl 00paTUAM BHUMAHUE HA TO, UTO YAANEHHUIO U3 3apocheii
NaMUHapUil Yauie BCEro MOJABEPraloTca UIMHHOUEPEILIKOBLIE PACTeHHS CPefHero
BO3pacTa

OnTHManbHOE HCMOJb30BAHHE PECYPCOB Cpelbl MEKAY H3YyYEHHBIMH BHAAMU
JIOCTHraeTcsi B OCHOBHOM 3a CHET HECXOACTBA JAMHAMHKH Pa3BUTHS OTIENLHBIX
yacTeil cloeBHUIa Y PA3HbIX BO3PACTHBLIX TPYMI PasHbIX BUAOB DTO BHAHO M3 JaH-
HBIX CPaBHUTENILHOTO aHalM3a pa3MEPHO-MACCOBBLIX XAPAKTEPHUCTHK Pa3HOBO3PaACT-
HBIX PYTIN Pa3HbIX BUIOB, BBIPAKEHHBIX B OTHOCHTENBLHBIX 3HaueHusx (Tabn 1)

Tabnuua 1

Cpaenume tbHaAA XApaKmMepucnuKa OMHOLIMeTbHbIX noKazameneu
CcpedHeil QTUHBL U MACCHE NTACIMUH UL YePelk08 (%6 OM MAKCUMATLHO2O 3HAYeHUA)
PA3HOBO3PACMMBIX Npedcmagume neil U3VIEeHHbIX 8UO0E 8 ABAUUHCKOM 3aiuse

Lamunaria longipes Lanminaria dentiger a
ITokazarens

, 1 rox 2 roaa 3 rona [ron | 2rona 3 rona 4 roga
y JlaMHa nnactunbl 733 | _1000 94 5 84,1 89,2 100,0 845
1 Jinuna ueperuka 74,8 100 0 96 8 27,4 469 100,0 90 4
{ Macca niacTuHbi 46,9 100.0 991 22,1 419 1000 90,7
| Macca uepenixa 302 | 1000 | 930 9,1 36,3 | 100,0 98,2
" Lamunar ia bongur diana Lumunal 1a yezoensis
i 1 roxa 2 rosa [ rojaa lrom | 2roma 3 rona 4 roaa
I JInvHa naacTHHLI 413 100 0 64,5 56,5 63,2 652 100.0
| inuna uepelnka 34,7 73,3 100,0 44 4 68,7 87,9 100,0
I Macca nnacTHHb! 356 747 1 1000 21,6 428 66,0 100,0
_Macca uepenka 34,1 529 | 1000 9,2 35,1 49,0 100,0

Takum 06pa3oM, H3yUEHHE BO3PACTHOIO PA3BUTHA MOKA3BIBAET, YTO Y Pa3sHBIX
BU/IOB /TaMUHApUIl C pa3HON CKOPOCTbIO MPOTEKAOT (HU3UOJOTHUECKHE, LIUTOKUHE-
TH4eckde, MophoreHeTH4YeckHe mpouecchl [IpM CpPaBHUTENBHOM M3YYEHHH pasiu-
UMIA pa3MEpHO-MACCOBBIX MOKA3aTeneil y NpelCTaBUTeNciH pasHBIX BO3PACTHBIX
rpynn OAHOTO M TOTO XK€ BUAA M PA3HbIX BUIOB, COMOCTABJICHHH NEPHOMOB, KOraa
[JIMHA TU1ACTHH, YEPEIIKOB M BCEro CIOEBMILA MM OTIENbHBIX €ro 4acrei AOCTH-
raloT MaKCUMANBHBIX 3HAYEHHH WM XapaKTepu3yroTcs GObLIMMH MEXBO3PACTHBI-
MH M3MEHEHHAMH (CKaYKaMH POCTa M HaKOIJIEHMS Macchl), OOHapYKHUBAETCHA, 4TO
npu oO0LEM CXQJACTBE BO3PACTHOrO pa3BMTHUA Y KaXJIOro BMAA JIaMHHapHil OHO
NpOTEKaeT Mo COOCTBEHHOMY CLEHapu M WMeeT kak oOle YepThl, Tak H
cBOE0Opa3Hylo cneuuHKy

IIABA 6 CE30HHOE PA3BUTHUE JIAMHHAPHUH Oco6enHocty
(PEHOMOMMUECKOTO PA3BUTHA DPA3HBIX BHAOB JIAaMHMHApHUIl H3y4and Ha marepuvanax,
coOpaHHbIN B UEHTpaNbHOH yacTH ABauuHcKoro 3anuea H3-3a TpyaHocrteit cbopa
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BOJOpOCAei B 3WMMHee ¥ paHHEBeceHHee BpeMs, OOYCHOBAEHHBIX 3aKpbiTHEM
HaBUraUMM U1 ManoMepHoro (piora, MX KOJIMYECTBEHHbIE MpoOOB HaM ymanoch
coOpaThb TOJBKO B IEPUOA € Mast 110 OKTAODb BKIIOYUTEILHO, TO €CTh B TEHEHHE 6 Me-
caueB OOHAKO OTMETHM, YTO UMEHHO 3TH MECSLbl OXBATHIBAKOT CaMYIO IEeATENBHYIO
(hazy romoBoro BEreTaUMOHHOTO LMK/ JJAMHUHApUH U BKIIOYAIOT OCHOBHEIE MEPHOIBI
HX OHTOTeHe3a aKTHBHBIH JMHEHHBIA pOCT, co3peBaHue, mNpeathepTUbHBI,
(hepTHNBHBINA U MOATOTOBKH K 3UMHEMY TOKOHO

VY u3yyaeMbiX BHIOB JaMHUHapUil CE30HHbIE M3MEHEHHA pPa3MEPHO-MacCOBBIX
noxasarteneil ONpeaensny 1A KaKIOH Bo3pacTHOM rpynnel B xojme atux
UcCcNeNOBaHUM GBLIO OOHApY’>KeHO, YTO PA3HOBO3PACTHLIE MPENCTABHTENIH KaXAOro
BHJA DA3BHBAIOTCA MO E€OMHOMY CLEHApHI0 PasHMUA B UX Pa3BUTHM CBOAMTCA K
pa3nUyuMsIM TEMIIOB NPHPOCTA [UTHHBI M MAcChl H HECOBIIANCHHIO KANEHIAPHBIX CPOKOB
yKa3aHHbIX Bbllle (EHOIOMHYECKUX NEPHOAOB 3TO HECOBMNAAEHHE CBA3AHO C TEM, 4TO
npeAacraBuTenn Oojee MOAOABIX BO3PACTHBIX TIpPyNN, OCOOGEHHO OJHONETHHE,
3aBEPLUAIOT JIMHEHHBIHA POCT, CO3PEBAIOT H BCTYNAIOT B PA3MHOMKEHHE MOUTH Ha Mecsll
noxxke, ueM Oosice B3pocible pacTEHUA TOrO e BHAA YYHUTHIBas BHYTPHBHIOBOE
enMHooOpaszue  cueHapust  (EHONOTHYECKOrOo  pa3BUTHs  JAMHHApPHiA,  MbI
paccMaTpHMBaEM €ro Ha npuMmepe ONHOIM BO3pacTHOM rpymmnbel B kauecTBe TakoBOMH
ObUIM  BbIOpAHBI JBYXJIETHME MPEACTABMTENH MOMYASILUUM, KOTOpble, Kak ObLIO
MOKA3aHO BbIILE, COCTABJIAIOT CPEIHIOI BO3PACTHYIO rpynmy, HanGonee akTHBHYIO B
(pM3HONOrHYECKOM OTHOMIEHHH W BCErja MHOTOYMCJEHHYIO B KOJIHUYECTBEHHBIX
npo6ax JaMHHapHUi

BaXHO OTMETHTh, 4TO B JaHHOH paboTe cpenaHuH NPUPOCT IVIMHEL ¥ Macchl
MJIACTHH M YEPELIKOB pacCMaTpMBAETCS HE Y MEYEHBIX pacTeHuii [IpoBecTH momo6-
HOTrO POfa UCCNEIOBAHHs MO PARY OOBEKTHBHBIX NPUYMH HaM, K COKAIICHHIO, HE Yaa-
nock ['oBOpA 0 MECAYHOM NMPUPOCTE PaCTEHHH, MBI OEpPUpPYeM pE3YJIBTATAMH, 1101y~
YEeHHBIMH NIPU CTATUCTHUECKOH 0b6paboTke MopdoMeTpUUecKHX MoKasareneit y pac-
TEHHH, B3ATBIX B OJIHOM U TOM >k€ MECTE B pa3Hble Meciallbl roga [lonyyeHHble HaMu
JaHHbIE OTPAXKAIT U3MEHEHHE CPEAHMX 3HAYEHHH UX pasMepoB U MAcChl B JAHHOM
NONYyAALMY B TIEPUOL € Mas 1o OkTA0pL (puc 2)

AHaNu3 MoNMyveHHbIX JaHHBIX noxasal, uto y L longipes nabmomaeTcs oauH
c1a00 BeIpaXEHHBII MUK POCTa B UIOJIE U OJUH MK HAKOMJIEHWS MACCHl B aBrycre, y
L dentigera — OIMH XOpOIIO BBIPAXKEHHBI MUK POCTa U HAKOIUIEHHS MACCHI IIPUXO-
JUTCS Ha aBrYCT, y L yezoensts — OIWH TaKoH »ke OJHOBpeMeHHbIi MUK Habmonaercs
B WIONE, U Y eIMHCTBEeHHOH [ bongardiana MMeroTcs [ABa XOPOWIO BBIPAXKEHHBIX
nepuoa HHTEHCUBHOIO POCTa, CBSI3aHHBIE C YBETUUEHHEM [/IMHBI M MAcChl CJIOEBUIL
B cepenunHe neta y Hee H3-3a aKTHBHOTO pa3pylICHHUS MAACTHH M CHHKEHUS TEMMOB
6a3a1BbHOr0 pOCTa UMEET MECTO OTPULATENBHbLII NPUPOCT
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Pic. 2. (pednte pasmepHo-smaccosse Xapakmepucmusis V' daxiemnux apedomasumenels Laminaria
longipes (1), Laminaria dentigera (2), Lammaria bongardiona (3} w Laminaria yezoensis (4) ¢
ABGUUHCKOM 3ATURE & POBHDIE MECALL! BEICINALIN

UTo0k! BLIABUTL CXOJICTBA H paziuvuMg B CEI0HIIOM PA3BHTHH BHIOB, MBI
MPOBENH CPABHEHHE CPENHHX nokazaresiaed ANMHLBL 1 MacCkl MX NIACTHH 34 pazHLIe
MCCALLL HOCI\‘OJ'[I:I{_\" PA3ZMCpPHO-MACCOBLIC  XAPaKTCPHCTHKM  H3YHCHHBIX  BHAOB
CHNBHO PAa3MTHYarOTCA, HA PHCYHKE 3 ang MX COMOCTABHMOCTH Mbl CpaBHHEAEM
OTHOCHTENLHBLIE 3HAYMEHHA TAKOBLIX, BLIPAKEHHLIE B ITPOHEHTAN.

,H.J'[H ITOrO Y KAMOOro H3vYHeHHOro BMAa MAKCHMANBHEBIC 3HAYCHHA JAHMHBI H
MACCH]l TTACTHH — OCHOBHOH C])}"HKL[HOHELI'EBHO[U‘I YACTH CNOEBMLLA — ObLIH MNPHHATEL 3a
100%. Ocranbhbie OLIK ONPeaeneHbl Kak QoA OT 3TOrO SHAYCHHI,

AHAMH3 JAHHKIX, MPHBENCHHEIX Ha pPHCYHEE 3, MOKAZKIBAET, UTO TNEPHOIE]
OHTOTEHEe3a, O HACTYNNEeHHH KOTOPEIX MOMHO CYIHTE M0 HIMEHEHHAM IONMHHEL W
MACCHI MITaCTHH. Y Pa3HbBIX I'Ipc,ﬂCTElBHTBJ'[CI‘:i pofla HE COoRNadaloT No KalCHIAPHBIM
CPOKaM. & OJHHX BHIOOB HX MAKCHMYMBI MPUXOOATCA HA HEONE, ¥ JAPY¥THX — Ha
dBTYCT. Y oaHux BREMA JOCTHMEHNA HAMOONBIIHX MOKA3ATCIACH ANMMHBL H MACCHI
MNAcTHH COBNANAET, ¥ JIPYTHX — HET. [Momecaudble H3MeHEHHUA ANHHEl U MACChl B
OIOHUX CN¥Haax J0CTATOUHO TNOCTeNneHHLIe, B IPYIHX — CKﬂ‘-lKDDE'pEl?.Hb'lE W T.A.
OcobeHHo Pe3EHE CKAYKH MONOMHTENLHONG U OTPHUATENREHOTO NPHPOCTa ANHHEL K
MACCHl XAPAKTEpHB! AN L. bongardiana.
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HecoBnageHue MepHOAOB pa3BUTHS BHMAOB [MO3BOJAET TOBOPUTH, UYTO OHH
XOpOoUIO AeNsT pecypehl cpedsl Bo BpeMeHd CpaBHEHHE X04A POCTOBLIX MPOLIECCOB
M1ACTUHYATONW 4YaCTH CNOeBHLIA Yy ABYXJIETHHUX DAcTeHWIl pasHbIX BUAOB JaeT
BO3MOXKHOCTb TNIyO)KE TIOHATH XapakTep MEKBMUAOBBLIX B3aWMOOTHOLLEHUA U
crparerdto  QyHKUMOHUPOBAHUS MOMMAOMHHAHTHOIO faMUHApHEBOro Keina B
paHoHe HCCnen0BaHuA

Pe3ynbTathl M3y4EHHs BO3PACTHOH M3MEHUYHMBOCTU BUIOB, TEMIIOB CO3PEBAHUSA
WX Pa3HOBO3pacTHHIX NeHepalMit ¥ U3MeHeHUHl BO BpeMeHH obliero raburyca pacre-
HHi MO3BOJISIOT MOHATH OCOOEHHOCTH UX CE30HHOIro MopdoreHesa B pasHble rofbl UX
XH3HH W MpeACTaBMTh WX pa3BHUTHe cXeMaTHyecku B paboTe cxeMbl OHTOreHeTH-
yecKHX MOp(onorMyeckUXx H3MeHEeHHIl JaHel JUIA KaKAOro BUZa 34eCh Mbl
TIPHBOAUM ee TObKO it L dentigera (puc 4)

TepHonb! pa3BUTHR PACTEHUSA

AKTHBHEBIH IUMHU#R

poct

co3pepaHme Mpeagep-
THNbHBIH U

depTrnbHbIid

fokoi

Puc 4 Havewenua obweco ocabumvca croesuya

Lanunaria dentiger a @ pasnete 2006l HCU3HU
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W3 pucyska 4 BuUAHO, 4TO B
TeYeHHe JKM3HH pacTeHHe MEeHAeT
HE TOJbKO CBOM pa3Mepbl, HO H
CTEMeHb PACCEYEHHOCTH NAACTHH
OHa 3aBUCHUT OT BO3pacra pacre-
HHH, comepxaHUs OUOTeHHBIX Be-
IeCTB M MepHOoaa OHTOreHesa
OHa 0coBeHHO CHABHO pa3pbl-
BAETCH, KOIJA HCMBITHIBAET HENO-
CTaTOK MUHEPAJILHOI'O MUTaHHA, U
npuobperaer GOABIIYIO LIENOCT-
HOCTb B [MEPHOA CO3pEBaHUA H
3anafKyd COpPYCOB 300CMOPaHIHEB
JaHHble  M3yYEHUS  CE30HHOro
pa3BUTHS BHUIOB, Kak M OaHHbIE
M3YUeHUs] MX BO3PACTHOrO pa3Bu-
THA, MOKA3BIBAKOT, YTO MPOCTPaH-
CTBEHHO-BPEMEHHbIE PECYDPCHI Cpe-
Ikl AENAT MEXIY coOOH He TONbKO
pa3Hble BUIABl, HO W NpPENCTaBH-
TeNU pa3HBIX BO3PACTHBIX TPy y
OJIHOTO U TOTO XKe BHaa ITOMY BO
MHOIoM CFIOC06CTByeT HecoBnNa-
ZIeHWe N0 KaJleHJApHBIM CpOKaM
OCHOBHBIX MEPHOJIOB OHTOTEHE3a,



CKauKOB JIMHEHHOTO pOCTa U HAKOIMIEHHA MacChl pa3HbIX 4acTeH CIO0EBHINA, a TAKKE
TEMIIOB 3aKJIAJKH reHePaTUBHOH TKAHH U CO3peBaHus 300CMop

Y pasHblX JlaMHHapHH NPOUECCHl cnopoobpa3oBaHUs NPOTEKAOT MO-PazHOMY
VY L longipes nnowans COPOHOCHOH TKaHW Masa, COPYChl 300CMOPAHIHER HMEIOT
¢dbopmy HeGonpluux nmATeH Y L dentfigera reHepaTHBHas TKaHb Pa3BUBAETCS MPaKTH-
YECKHU 10 BCeH MOBEPXHOCTH ITaCTHHBI W 3aHBACT €¢€ CIUIOUIHBIM MOKPOBOM ITocne
BBIXOJA CNOp IUIACTHHA O4EHb CHJIBHO paspywaercs CriopoHolleHMe L yezoensis
63Kk K TakoBoMmy y L dentigera Copychl criopaHrueB y L bongardiana uMeloT
CaMyIo pa3Ho-00pasHyio GopMy, CO3PeBALOT U BBIXOMAT nopuuoHHO (Cayuikuua, 2006)

IJIABA 7. HEKOTOPBIE PA3JIMYUA B PASBUTHUU HONYJBILUNA
W3YYEHHBIX BHJAOB B PA3HEBIX TEOIPAOHUYECKUX PAMOHAX.
H3yuenre BHIOB JiaMHMHapuii NpPOBOAMIOCH HAaMH B OTHAICHHLIX OpYr OT Apyra
reorpaduyeckux  paifoHaX, XapakTepu3ylIlUMXci  CrneuubHYecCKMMH  depTaMiy
rugposoruy ¥ kimMara OOpaboTka konuuecTBeHHBIX NPOO, COOPaHHLIX B pa3sHble
JIeTHUE MecCsUbl, MO3BOJNIA M3YUUTh W CPAaBHUTH Pa3MEPHO-BO3PACTHYH) CTPYKTYPY
nomynauuii L Jlongipes u L bongardiana B NpuOPEXHBIX BOAAX HOr0-BOCTOYHOM
Kamuatku, Komanpopckux ¥ Kypuibsckux ocTpoBoB OT paiioHa k pailoHy oOHa
MOXKET CHJIGHO MEHSTBCS, OJHAKO BO BCEX MECTax MCCENOBaHUst Y BCEX BUMIOB
CaMbIMH MAacCCOBBIMH BO3DACTHBIMM TIpYMNaMH SBJSIOTCA OJHO- W JABYX/JETHHE
pacTeHus

Jns  cpaBHUTENBHOH XapakTepUCTHUKH  MOpPGHODHIHONOIMYECKOTO  COCTOSHUS
pacTeHmii B pasHbIX paiioHax nobepexhba ObUTH BLIOpaHb! NaHHBIE 32 ABTYCT, MOCKOJIBKY
OH sBAfSETCA OJHHM M3 CaMbIX TeIUNBIX Mecsiles rofa  brnaronpusTHbIi
TUOPOSIOTHYECKHH W FHAPOXUMUUECKHH PEXUMBI NPUOPEKHBIX BOA W AJIMHA JHA B 3TO
BpEMs CIOCOOCTBYIOT pPa3BHTHIO famuHapuii B aBrycre oHU yike 3pesible, UMEKOT
MaKCHMaJbHbIE MOKAa3aTENH JIMHbI U MacChl MUIACTHH, Y HUX YK€ MOJIHLIM XOI0M HAET
3akajKa U co3peBaHHE CIIOPOHOCHOM TkaHu, a y L  bongardiana yxe HaunHaeTcd
BhICbINanue criop CpelM H3YYEHHBIX BHUIOB TONbKO L yezoensis B aBryCTe WMeeT
MEHBUIYHO, YeM B UIONE, INTHHY U Maccy MIacTuH (puc 2)

Buapl namuHapuil UMEIOT Pa3sHylo NMPOAOILKUTENBHOCTD KM3HM Hallm naHHbIe
MOKa3bIBAOT, YTO B PasHbIX reorpaduueckvx paiioHax B 3aBUCHMOCTH OT YCROBUM
OoOHUTaHUA OHA MOXKET U3MeHATRCA Y L longipes w L bongardiana B oaHux paiioHax
SKMBYT 2, B ApyruX — 3 roaa, L dentigera MOXeT xuTb OT 4 10 7 ner

I'eorpaduueckas M3MEHUMBOCTb MOpP(QOMETpHUECKUX U Mopdoduzuono-
FMYECKHX noxazarteneil y M3y4EHHBIX BUIAOB JOCTAaTOYHO BLICOKA DTO XOPOLIO BUOHO
MPH CpaBHEHHM pa3MEPHO-MACCOBbLIN MOKazaTencH y IMIACTHH OAHO- H ABYXJIETHHX
pacTeHiil pa3HbIX BUIOB U3 Pa3HBIX PAiloHOB (pHC 5)
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Puc. 5. reo.?paqﬁfme(.‘xaﬂ HIUMEH TS Y Cp?(}HHX RORAIIMETEN ANl I MUCOH RECInM W paEeo-
sozpachinbix npedemasumenet Laminaria longipes (1), Laminaria dentigera (2), Laminaria
bongardiana (3) 1 Laminaria yezoensis (4)

[TnacTHHEl lAMHHAPHA B YCNOBUAX BBICOKOH THAPOLMHAMHYECKOH HaTpy3ku,
KaK MpaBuio, CTAHOBATCA Doee KOPOTKUMM M NIOTHBIMH, UMEKOT XOPOLUO PA3RMTEIE,
TONCTBIE HEPEeUIKH. YTOMLUCHHC YCPCIIKOB HABMAETCH CTONb K€ 3AKOHOMEPHBIM
ABTICHHEM TIPH PA3BMTAW BONOPOCNCH B HEONATONPUATHBIX yCnosuax. Fma Toro
yTOOLl MOHATE KakO# pafod 1na Kakaoro BHAA ARMAETCH  LEHOTHUECKHM
ONTHMYMOM, Mbl ONPSJAEIHIH 044 HHX BaKHEHIIME YAENkHBIE MOKA3ZaTENH,
CBMIETEALCTRYIOUIHE 00 MHTEHCHBIOCTH (POTOCHHTE3a M COMETAHHBIX M3MEHEHMAX
JIMHCHAHOTO POCTAa M MACChl PA3HLIX (YHKUMOHANBHBIX YACTel CIOERUILA. YEPELIKOR
M TUIACTHH (Tadn. 2).

Haunslie, OpunesicHHbe B TAONWUE 2 NOKA3LIBAIOT, UTO ¥ PA3HO-BO3PACTHLIX
HPEACTABMTCICH M3YHMeHHBIX HaMM BMIOB B K&XKIOM W3 pPailOHOB MCCiE)OBAHWA
CYLIECTBYIOT CHCUW(HHECKHE OCOBEHHOCTH POCTa M pazsuTHA. OHH BHOHLI NpH
CPaBHENMM CPCOHUX 3HAYEHHMH JUIMHLL W Macchl  [UIACTHH ¥ OOHOMETHMX H
JIBYXJIETHHX PACTCHHHA OIHOTO W TOCO e BWia. DTa PasHULA TOBOPHUT O PasiHHHAX
CTpaTerdy  BO3PACTHOrO  PA3BUTHS  BWIOE, KOTOPAd HANPAMYID 3aBMCMT |
HANPABNACTCA VCIOBHIMM MX 0DMTanns,




Tabnuua 2

leocpagpirueckasn uzmenutBOCHb HEKOMOPLIX YO TbHbIA NOKA3Amenel
V PazHOBO3PACHTHEIX Hpeocmagiimenetl

[ Pation uccnenoBanums
Bua Toxazarens Bospacr I Bropon . ) -
pacTeHuit K FOpor foro Komanaopckue
\ PIIILCKHIT BOCTOYHAs
IpoJIuB Kamuarka ocrposa
L Jme onlr 1 roa 583 4,03 4,71
e 2 rojga 345 1,91 544
O Ny [ B
S Jme. em¥r 1 roa 955 8,35 979
neen 2 roja 8,42 7,95 10,89
I en/e 1roa 0 85 0,52 0,70
e 2 rona 016 0,43 0,09
L dentigera ly+/dea, CM/CM ; ;gﬁa ;gg g:g; ig;
S . eM¥r 1 ron 13 41 727 1299
e 2 rona 14,48 10,57 8.30
. 1 roa 3,18 0,67 0,63
vem 2 roga 0,14 0,51 0,16
1 roa 11,24 2,85 8,14
L yezoensis l/dns, cM/CM 2 rona 3.42 4.09 317
S Jm.. evr 1ron 1921 10,33 3,28
e 2 roxa 5,33 14,52 304
LM eM/r 1roa 0,57 0,71 0,69
rem 2 rona 043 0,41 0,31
lrox 9,66 10,58 7,21
L bongardiana In/dna, cM/CM 3 rona 12 65 6.61 464
S Jme. c¥r 1roa 7 50 7,46 8,26
e 2 roaa 7,64 11,47 5,52

MuyHMMasIbHBIE 3HAYEHHUS YIENBHBIX Noka3zaTesieit B TOM WIM UHOM pailoHe, u
0COOEHHO YIEeNbHOM MIoWamH, Sy,/my;, CBHAETENHCTBYIOT O TOM, YTO Bl HAXOOHTCS
TaM B 30HE 3KOJIOTO-LUEHOTUUYECKOIO ONITUMYMa

BbIcOKas 3KOJOrHYecKas MIacTMYHOCTh M FUOKOCTbL CTpaTerHyd BO3PACTHOIO
pa3BUTHA BHIOB oOecneunBacT ocsnabieHne KOHKYPEHTHOrO HaBlE€HUs MEXIy
Pa3HBIMM BHAAMH JaMUHApUH W MEXIY pa3HbIMU BO3PACTHBIMU TEHEpaLUIMH
omHoro Buaa u cnocobcrsyeT 3¢ ¢EeKTHBHOMY MCIIONB30BAHUIO MJICUWIAAM [IHA B
MeCcTax COBMECTHOrO 00UTaKHs BUIOB

[poBeacHHBIE HAMM HCCIIEA0BAHHA TOKA3BIBAIOT, YTO pa3Hble GOpMBI Mopono-
FMYECKOM H3MEHUYMBOCTH W padiuyua  MOpho-PU3HONOTHUECKOTO COCTOSAHHA M
BMIOB V MOMy/ALHIH, OOMTAOWMX B Pa3sHBIX reorpaguuechmx
Jnsg oueHku ux

O4MONIOTHH Pa3BHTHA
paiioHax, MPUBOOAT K HM3MEHEHHIO LEHOTHYECKON pOAH BHOOB
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KONMUYECTBEHHOr0 pPa3BHTUS B OOTAHUYECKOH U aNbLPONIOTHYECKOi nuTeparype
0OBIYHO HCMOMB3YIOT TEPMUH HacTOTa BcTpeuaemocTi Bcee BUABI npu 3TOM IENAT Ha
MaccoBble, 4YacTO BCTpPEYANOLIMecs, peakWe M eanHuuHble (Buuorpamosa, 1973,
Knoukora, 1998, EmenssHoBa, 2006) OTHeceHMe MX K YKa3aHHbIM KaTE€ropHaM
NpPOU3BOAMTCA MO CyObEKTHBHOH OUEHKE “acToThl MX BCTPEYAEMOCTH B Mpeaenax
M3y4yaeMoi aKBaTOpHH

Jns OLEHKH UEHOTHYECKO# posiM BHIOB JaMHHApHEBBIX B pasHbIX paioHax
nobepexnba (1abn 3) Mbl UCNONB30BaNH NPHUBENEHHbIE BBILIE OLUEHOUYHBIC Kare-
ropud MmaccoBblii BuA (M), uacto Bcrpevarowuiica (Y), penxuit (P) v eauHU4HbIN
(E) ¥ x kaxaoi 13 HUX N06aBUIIM TaKyH LIEHOTHYECKYIO XapakTepucTHky kak (IT)
MOBCEMECTHOE pacnipocTpaHeHue U (JI) — nokansHoe

Tabnuua 3

Lenonuuecko-xoponoouueckue Xapaxkmepucmuxu
61008 ramunapuesotx Cegepo-3anadnoit [layuguxu

CeBepHbIe Bocrounas Kamuarka
Komannopckue
Bun Kypunsckie | jo10- ABauMHCKHit | ceBepo- ocTpoBa
OCTpOBA | gocrounas 3aTUB BOCTOUHAA

\Lamuinaria bongardiana M M M JM 1M
\Laminaria dentigera Ji4 JIY JIP np Iy
\Laminaria yezoensis JIE JIE [P [P JIE
\Laminaria longipes JY JIY Jq JIP 4
\Laminaria gurjanovae - JIP JP JIM -

Wlara angusta J4 4 JIP 4 Yy
4laria fistulosa nMm JiM JiP M ™M
Wlaria marginata MM by | M M M
ICymathere triplicate J4 JIE JIE - Y
dgarum cribrosum m 4 My n4 JIP
\Ugarum turneri JIE JIP Ji4 - JIE
Thalassioph llum clathrus M Iy 4 JIE Y
Artrothamnus bifidus JI4 JIP JIP JIE JIE
WWereocy ctis luetkeana 3*E 3E 3E 3E 3P

*3 — 3aHOCHbLIT BUO Gcmpeuaemes @ Opetighyioue s COCMoaHuU U 8 8ulibpocax

JlaHHble Tabnauubsl 3 MOKa3bIBAIOT, HYTO Y BCEX BUAOB JIAMMHAPHUEBBIX LEHO-
TH4Yeckas poJib B pasHbix paffoHax nobepexbs Cepepo-3ananHoi [Mauuduku pasHas
Uckmouende B 3TOM OTHOWEHUH cocraeiseT L bongardiana, xotopas aBnseics
3[eCh NOBCEMECTHO MaccoBoi B GonbliHCcTBe paiioHoB nobepexps B NpuOpeKHOM
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nosce flaMMHapHEBbIX BOAOpOCEil oHa — noMuHupyownii Bua OcranbHble npencra-
suTeny nopsaka Laminariales nu60 BKNIMHUBAIOTCS B €€ 3apociiy, MO0 BCTPEUarOTCs
B HECBOMCTBEHHOM 3TOMY BUAY AManasoHe rinyomuH

Cronp ke cTabunpHa B Npeaesax paioHa MCClenoBaHHA LEHOTHYECKas poib
y L longipes TIOCKONBKY €€ 3KOJOrMYecKas Baj€HTHOCTb MEHbINE, 4YE€M Yy
L bongardiana, oHa BcTpedaeTCcs HE I[IOBCEMECTHO, 4 JIMIIb B OMNpEAENEHHBIX
CBOMCTBEHHHIX €l 3KOMoTax, OMMUCaHHBIX B rnaBe 4, M BO Bcex paioHax
UCCIEIOBAHUS OTHOCHTCS K YHCITY YaCTO BCTpPEYaloiuxcs BUIOB

Bonee Bcero, LIEHOTHUYECKas poJib B Mpele/ax H3y4yeHHOro HaMM paifoHa
usMensercs y L dentigera Bo BropoM Kypunibckom nponuBe U y 10T0-BOCTOUYHOM
Kamuarkd oHa MMeeT NpepBaHHOE pacnpoCTpaHEeHHE M B NEPBOM M3 YKa3aHHbBIX
paiioHOB BCTPEYAETCs JOCTaTOYHO YacTo, @ BO BTOPOM — rOpa3o Pexe U NpH 3TOM
He oOpasyeT MIOTHBIX MOCeNneHHH L yezoensis BO BceX PaHOHAxX HCCENIOBaHHA
BCTpEHaeTCs JOCTAaTOUHO PEAKO

IlpoBeneHHbIE HAMM MCCIIE[OBAHHUsA TOKa3blBAlOT TAKKE, YTO ONTUMAIBHOMY
$HopMUPOBAHHIO NPOCTPAHCTBEHHON CTPYKTYpPH! KEMNa, PalMOHANLHOMY HCHOJIb30-
BaHHIO PECYPCOB Cpenbl OOUTaHUA U CHWKEHHUIO KOHKYPEHTHOTO AaBJIEHHA BUAOB BO
MHOroM CcrnocoOCTBYIOT H3MEHEHHA B HX BEpPTMKaJsHOM pacnpeneneHud Ero
0COOEHHOCTM B pa3HbIX paioHax MokazaHel B Tabnuue 4, rae BbIAEAEHbI TPU
avanazoHa rnybuH  nuropank (), BepxHsa cybnuropans 0-6 M rnyOuHsI (BCO) M
HIWKHSIS CyONUTOpanb 6M U riny6xke (HcO)

Tabnuua 4
Ocobennocnii 6epmuxarbHo20 pachpede1eHus 81008 1amMuHapuil
8 PA3HLIX PALOHAX UCC1e008AHUA
PaftoHbl Hcc1e10BaHMA
Bun Bropoit Kypuisckuit ABauMHCKHUI Komannopckue
MPOJIUB 3aUB ocTpoBa
n BcO HCO a | BeG|HCO| n BcO | HCO
Lamimaria longipes + + — - _ + + + _
Laminaria dentigera - - + - - + + + +
Laminaria yezoensis — — + — — + - _ +
Lammnaria bongardiana + + + + + + + + +

Dnopy namuHapuesbix Bogopocieil Cesepo-zananHoit TTauudukn Hapsny c
IPEACTAaBUTENAMU poja Laminaria 0O6pa3yrOT NpeAcTaBHTENH APYTruX poaos Heko-
TOpbl€ M3 HUX 3aHMMAIOT TOT K€ JMana3oH IiyOWH, Y4TO M M3yUYEHHBIE HAMM BHIbI
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KpoMe HHX 3a pecypchl Cpellbl C JaMHHapUiAMH KOHKYPHPYIOT 3eneHble, Oypole W
KpacHble Bogopocnad  Halm uccnenoBanus MokasblBalOT, 4To Haubonee 4acTo
cpeau HUX BcTpeuatroTcs 64 Bupa PasHooOpasue ux akobuomopd (Makpockoru-
4eCKHE, MHKPOCKOMHYECKHE, KOPKOBbIE, KyCTHCTBIE, [U1aCTUHYAThIE M A ), Pa3HMLA
B MPOAO/DKUTENLHOCTH >KM3HH W OHMONOrMH pa3sBUTHA MNPHBOAMT K BHICOKOMY
$UTOLEHOTHYECKOMY  pa3Hoo0pa3uto  npuOpeHBIX 3apociell  AamMUHApUEBRBIX
H3meHeHHe ycnoBUH OOMTaHMA B MOPCKHX TNPHOPEXHLIX 3IKOCHCTEMax MpH
€CTECTBEHHBIX M3MEHEHUSX Cpellbl, W, 0CODEHHO, NP AHTPONOreHHOM BO3CHCTBUM
MOJKET M3MEHUTh HX CTPYKTYpY M OCOOEHHOCTH HYHKUHOHHUPOBAHHUS U TIPHUBECTH K
HEMpPEeACKa3yeMbIM MOCIEeACTBUAM

IMockonbky u3yyeHHbIE HAMM BUIbl pona Laminaria B NpUKaM4aTCKUX BOAax
SBJIAIOTCS MPOMBICJIOBBIMH, MOMYYEHHblE HaMH JAHHBLIE MO OHONOTHH HX Pa3BHUTHA
MOryT TpUBNEKaTbCA AN pa3paboTKU pekoMeHAauui NO HX PpalVOHAIBHOMY
HCHONB30BaHHIO ONpeneNeHHIo paHoOHOB U CPOKOB NPOBEJEHHA MPOMBICIA U HOPM
H3BATHS

BbIBOAbI

1 Ha ocHoBe pe3ynbTatoB usydeHus pasHbiXx ¢opM  MopdoIorMveckoi
M3MEHYHBOCTH, H3YYEHHA BCEH HAYYHOH JIMTEPATYpPbl C YIIOMMHAHMAMH 3THX BHIOB
COCTaBJIEHbI HX ONMCaHus, 060011eHa BCs onyOIMKOBaHHAS Hay4yHas WHOpPMaLHA 110 HX
9KOJIOTHH U KONMYECTBEHHOMY Pa3BHTHIO B MpejiesiaX AATbHEBOCTOYHON YacTH apeana

2 L longipes B paiioHe MccnenoBaHus xupetT He boinee 3 ner Ha nepeoM roay
KHM3HH OHA UMEET BBICOKHME TEMIIBI POCTa IUTACTHH M HU3KYI0 Maccy MakcumansHoi
CpefHEN AMMHBI H MACChl MIACTUHA U YEPELIOK JOCTHIAIT HA BTOPOM TOAy >KH3HH
Jns denonoruueckoro pa3BUTHs BHJa XapaKTCPHO HAIMYHE €Nabo BbLIPAKEHHOTO
MHKa pOCTa B MIOJE U NMUKA HAKOIUIEHUs Macchl B aBrycre [lnomans cnopoHOCHOM
TkaHu y L longipes mana u umeer Bua Hebonbmwux nareH Jlnd 3toro Buaa
CBOMHCTBEHHO pacTAHYyTOE BO BPEMEHH BEreTaTHBHOE Pa3MHOKEHHE

3 L dentigera B npHKkaMyaTCKuUX BOAax »kuBeT He Oonee 7 ner TeMnbl ee
pOCTa Ha NEPBOM IOy >KH3HHM CaMble BHICOKHE CPEIH BCEX H3yHYECHHBIX BUIOB, @ POCT
Macchl He3HauuTenbHblii MakcUManpHOH cpeaHeH AMMHBI MU Maccel TUIACTHHA W
YepellioK JOCTHUTAIOT Ha TPETHEM rOAy XKU3HH J|nd QeHONOrHyeckoro pa3BUTHA Buaa
CBOWCTBEHHO HaMM4He OJHOrNO0 XOpOUIO BBLIPHKEHHOIO NHMKAa pOCTa M IIMKa
HakoMeHus Maccel B aBrycre K MOMeHTy crnopoHolueHus y L denfigera renepa-
THUBHaj TKaHb pa3BUBaETcs npakrvyecku Ha 100% nosepXHOCTH nnacTH J1nd 3TOr0O
BHJA CBOICTBEHHO C’KAaTOE BO BPEMEHH CIIOPOHOLIEHHE ¢ OIHHM MO3JHEOCEHHUM
MMKOM MaccoBOro BbIXOJa 300CHOP

4 L ye-oensis B pailoHe MccnenoBaHus xuBeT He Oonee 4 ser [{na storo Buaa
XapaKTEpHO IJIaBHOE HApacTaHUE Pa3MEPHO-MACCOBBLIX MOKasaTeael CBA3aHHOE C
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BO3pacTOM MakcuManbHOH cpedHedl [UIMHbI M MacCchl MNacTMHa M YEpeuok
NOCTHUTAKT Ha MocjeaHeM roay »u3Hu Jns ¢eHonoruyeckoro pasBuUTHA BHIA
CBOWCTBEHHO HaNIMYHE XOPOLIO BBIPLKEHHOFO NMKA pocTa M NHMKa HaKOMIEHHs
Mmaccel B one K MOMEHTY CHopoHolleHMs Y L yezoensis TeHepaTMBHAas TKaHb
pa3BuBaeTcs OOLIMPHBIMH CIMBAIOLMMMUCA MATHAMHM JInd BHAA TakxKe CBOHCTBEHHO
C)KaTOE BO BPEMEHH CIIOPOHOLIEHHE C OJJHUM MTO3XHEOCEHHHM MUKOM

5 L bongardiana B paiioHe HCCNeNOBaHMA KUBET He Oojiee 3 NeT ¥ UMeeT
HETOBTOPUMYIO CTpaTervio pa3BuTus Ha nmepBoM romy »KM3HH yBEJIMUEHHE OJHMHBI
TUTACTHHBl Y HEE COMPOBOXKIAETCA YBEJMYEHHEM MAcChl MaKCHMAIbHYIO HIHHY
[UTACTUHBI PACTEHUE MMEET Ha BTOPOM [OdY KM3HH, @ MAcChl TOJBKO Ha TPETbem
Jna  deHonornyeckoro pa3zBUTHA BHMIR XapakTEPHO HalMyMe [BYX XOpOILO
BBIPOKEHHBIX TMEPHOIOB HHTEHCHBHOTO YBENIMUEHUS [UIMHBI M MAacChl CIIOEBHLY
B ommMuMe OT [OpYyrMX BHIOB, B CEpEJMHE JIeTa Y Hee OTMEYAeTCs XOpoulo
BLIp@KEHHEBI oTpuuarenbHblit npupoct Copycol cropaurues y [ bongardiana
UMEIOT CaMylo pa3HooOpa3Hyto ¢opMy, 3aHUMAIOT HeOOMBLIYIO IOWAlb TUIACTHHEI,
CO3PEBAIOT M BBIXOIAT NOPUMOHHO J[nsg 3TOro BHAa CBOHCTBEHHO OYEHb PACTAHYTOE
BO BpEMEHH CIIOPOHOIUEHHME ¢ BECEHHMM H OCEHHMM INHKaMM MacCOBOrO BbIXOHA
300cHop M3yueHHe CE30HHOH M BO3PACTHOH HM3MEHUUBOCTH 3TOTO M APYTMX BHIOB
AT OCHOBY MOHHMAaHMHS MPOLIECCOB MOpdOoreHe3a B pa3Hble rollbl )KM3HH PacTeHUH

6 H3yvensble BHABI B NPHKAMYATCKHX BOAAX o0pa3yloT CMewIaHHBIE 3apOCiH
[1pu 3TOM NMKH aKTHBHOFO POCTa H HAKOIUIEHHUS MacChl Y HUX MPOHCXOIST B pa3Hbie
KaJleHAapHble CpOoKH HeonHoBpeMeHHO y HHUX pa3BHBAKOTCS W TPEACTABUTENM
pa3sHOBO3PACTHBIX reHepalnii PasHuLa B UX pa3BHTHH MoxeT cocTasnath 20-30 nHeit
Pa3HOBpPEMEHHOCTh pPa3BUTHA TO3BOJIAET JIAMHHAPHAM 3G (EKTUBHO WCIIONB30BATH
pecypchl OKpyxaiouiell cpelbl M CHIKaTb MEXKBHUOOBYIO U BHYTPHBUIOBYIO
KOHKYPEHLIHIO

7 Mopdonorus 1 6uosorua pa3BUTHA BUIOB, ocobeHHo y L bongardiana,
XapaKTEPU3YIOTCA BBICOKOH reorpaguyeckoii H3MEHYHMBOCTBIO CBS3aHHOH C paz-
JIMYHAMH B YCTIOBUAX 0OHTaHMst OHa BBIPOKAETCs B U3MEHEHUH pPa3MepHO-MacCOBBIX H
YAENBHBIX MOKasaTeneii B paHoHax C pa3HBIMHU YC/IOBHAMH, 3aBUCHUT OT COYETAHHs
¢axTopoB cpenbl W BLIPAKAETCA B M3MEHEHHUH TEMIIOB POCTa M HAKOMJIEHUs Macchl B
pasHble Trofbl BEreTalMM, B CYLIECTBEHHBIX Ppa3IMUMAX B TnpoTenaHud dopmo-
00pa3oBaTeNisHBIX MPOLECCOB U (DOTOCUHTETHYECKOW MEATENBHOCTH, a TaKKe B
MPOJOJLKUTENBHOCTH XM3HH CIOPOUTHBIX reHepalui U3yuyeHHbIX BMAOB PasHuua
CpOKOB XHW3HU Y L longipes, L ye-oensis v L bongardiana B npenenax scero patioHa
yccieioraHus cocTasnseT | ron, y L dentigera —2-3 roga

8 Bblicokas 3KoNIOrMyeckas niacTHYHOCTh H THOKOCTh CTPATErMi BO3PacTHOrO
pa3BUTUS BMAOB, MX pacnpeneneHde no rnyOWHam obecreunBaeT ociabfeHHe
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KOHRYPEHTHOrO JaBAE€HHA MeXIy PasHbIMH MPEACTABUTENIMU JIAMUHAPUN U MEXIY
pa3zHBIMM  BO3PACTHBIMHU TeHepaLMsMH BHYTPM OOHOrO W TOTO K€ BHAA M
cnocobetayet 3 (eKTHBHOMY HCMONBL30BAHHUIO XKH3HEHHOTO MPOCTPAHCTRA B MECTAX
COBMECTHOrO 00UTAHUS PA3HBIX BUOOB

Cuucox pa0boT no TemMe AHccepTauuH

1 Tpodumosa T H, Banwix (Kycuan) A 3 OcobeHHoctd Beretauuu Laminaria
bongardiana (Laminariales, Phaeophyta) B ycnosusix aHTponoreHHoro 3arpszHeHus
/I Tez poxn Bceepoc koHd MONOABIX ydyeHbIX "PbIO0X03AHCTBEHHAA HayKa Ha MYyTH
B XXIB " —Bnagusoctok, 2001 —C 51-52

2 Koponesa TH, Baabix (Kycuau) AD  OcobeHHocTH pa3BuTHa Laminaria
bongadiana (P et R) Ha nuropanu o Depunra (KomaHmopckue octposa) //
Marepuanst 11l Hayu koHd "CoxpaHeHue 6uopasHoobpazus Kamuatkn M mpune-
rarownx Mopeit” — INerponaenosck-Kamuarckuit, 2002 — C 226-228

3 Koponesa T H, Bansix (Kycuau) A D KamuyaTckue JaMHHapueBbie BOAO-
POCJIH, NEPCNEKTUBHBIE M1 POMBILIEHHOTO UCMonb3oBaHus Pon Anspus // Pui6
x03-80 —2002 —Ne 6 — C 43-45

4 Banwix (Kycunn) A 3, ITucapea H A CpasuutensHaid MopdomeTpudeckas
XapaKTepucTuka mnpeacrasureneit Buma Lamiunaria bongardiana (Phaeophyta) s
JIETHHIi nepuoA y toro-soctouHoi Kamuarku / Te3 mokn Bceepoc koHd Mononsix
yyeHbiX, nocssiuentoi 140-neruto co auns poxxn HM Kuunosuua (23-25 anpens
2002 r) — Mypmauck [MTHMHPO, 2002 - C 43-44

5 T'ypyneea O H, Bumnesckas T W, Baneix (Kycunu) A D Hcenenosanne
XMMHUECKOro cocraBa Oypoit Bomopocnu Lamunaria bongardiana // Te3 poxn
Beepoc kOHD MOJOABIX Y4HeHbIX, MOCBAIEHHONR 140-neTHio €O HOHA poxnA
H M Kuunosuua (23-25 anpens 2002 r ) —~ Mypmanck [THHPO, 2002 - C 89-91

6 Kycnmn A D PasmepHo-BO3pacTHas CTPYKTYpa NomynalMH Oypoii BOAOpOCIu
Lamnaria bongardiana P et R octposa Bepunra (Komanmopckue octposa) //
Matepuane! XI cpe3zna Pycckoro 6orannyeckoro obwectea (18-22 arycra 2003 r,
HoBocubupck-bapuayn) T 1 —bapHayn Asbyka, 2003 —C 119-120

7 Koponeea TH, Kycuau A D Hekoropele ocobeHHOCTH pa3BuTHs Oypoit
Bojpopocau Lanunaria longipes (Bory) y Cesepubix Kypuneckux octposos // Te3
nokn 11 MexayHap nayu koHd «BuoTexHOMOrMA — OXpaHe OKpy:Karowen cpelbh)
—-M,2004 -C 40

8 Koponeea TH, Kycuau A D JluHeliHplH pOCT M HAKOMMAECHHE MAacChl
Laminaria bongardiana (P et R ) B paiioHax C pa3HbIMHU YCIOBHAMM NpouspacTaHus
/I Marepuanel Il nayu ceccun Kamuarckoro otmenenus Bceepoccuiickoro
6orannyeckoro obuectea — [lerponapnosck-Kamuarckuii, 2004 — C 56-67
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9 Koponesa TH, Knoukoea HT, Kycuau A 3 HakonneHue c¢uToMaccsl u
H3MeHeHue TOJIIUHLI NacTHH y 6ypoilt Bogopocnu Laminaria bongardiana P et R
B YCJIOBUAX pasHoit skosmorud // CO HayuH Tp «CHCTEMATHYECKOE M MeHETHUECKOe
pa3Hoobpazue ruapobHoHTOB Kamuarckoro wenesda» T 1 — TlerponaBnosck-
Kamuarckuii, 2005 — C 363-369

10 Kycuan A D BospacTHasd M3MEHYMBOCTh y NpeacTasutelieit poaa Laminaria
B ABauMHCKOM 3anuBe // Marepuanbl perdoH Hayd -NpakTHY KOH) "DKOHOMHU-
YecKue, CoLManbHbIE, MPaBOBblE U dKonoryueckue 1pobsembl OXOTCKOro Mops M
nyTu ux pemenus” — INerponarnosek-Kamuarckuii, 2006 —C 51-55

11 Poct v pa3BHTHE HEKOTOPBIX BHIOB poma Laminaria y rOro-soctodHoi Kam-
yatku// Marepuansl VII Hayy koH] "CoxpaHenue GuopaszHooOpasus KamuaTku u
npuneraromwux mopeit” — Ierponarnosck-Kamuarckuit, 2006 — C 276-279
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