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TEMIT POCTA, BO3PACT M CITOPOHOIIEHHE LAMINARIA SACCHA-
RINA KM LAMINARIA] DIGITATA KOJIBCKOrO 3AJIMBA

M. C. Kupeesa u T. @. lllanosa

Jlerom 1931 r. otaesom ponnbix Bogopocielt 6. ['ocyaapcTBeHHOro oKe- -
anorpaguueckoro uncruryra (spive BHHPO), 6bian mauatst B c. [oasip-
HOM' CTanMoHapHble paGoTel 10 M3YUYEHUIO HOJAOHAKOIISIIOMIUX BOJ10pOCIEH’.
ITH paboThl BXOAWIHM B KauecTBE OAHOH M3 COCTABHBIX uyacTeil B 0611y IO
nporpamMmy MccielioBanuid Bojgopocaeii B Dedom u BapesnoBom MopsiX.
[lras 3Tux wMeeaeoBanuil sakaouaa B ceGe MOMHMO CTAHOHAPHOTO H3Y-
UEHHA BOJLOPOC/eH Takke M MapmpyTHule obcaenoBanus Mypmanckoro u
Benomopckoro nmoGepeknii, uMeBlIMe ¢BOeH HeJbIO BHIICHEHUE CBIPbEBBIX
3dMacoB JamMutapuit, Buoop namunapuii B KauecTBe o6'beKTa UCCJE10BaAHKI
OOBSCHAJICH, € OJHOH CTOPOHBI, GOJBIION MOUIHOCTHIO 3apoctjell 3THX
BOJOPOCIEH, a ¢ ApYToii — BBICOKMM CcojaepKanuem B HMX wuoga. O0a 3TH
00CTOATEAbCTBA ACAAIOT JaMUHADPUI UPe3BBIYARHO L€ HHBIM CBIpbEM JJH
IPOMBIILIEHHOTO HCIOJIb30BAHMSI.

Hayuenne temna pocra aamunapuii SIBASIOCH OZHOI M3 TeM, BXOAS-
ILHX B ILIAH CTallMOHapHBIX pabot. Ilapaasensno ¢ usyuenuem Temna pocta
OBIIM MOCTABJEHB HAGIOJCHUST HAl TPOLECCOM CIIOPOHOUIEHUST W yCTa-
HOBJGHHEM BO3PACTHLIX TPYII JaMHHAPHUI,

1. Usyyenne temna pocra Laminaria saccharina w Laminaria digitata

Kak yxe Bblme ykasuiBajzoch, u3ydenme TeMma pocra JiaMHHApPUIT
ABJISJIOCH OJHOH M3 TeM, BXOAMBIUUX B IJIaH CTaUOHAPHBIX pador. O6be-
KTamu HaGuaiogeunii 6ol BuGpanst Laminaria saccharina (1.) Lamour
I. membranacea J. Ag. w Laminariq digitata (L) Lamour f. typica
Kjellm, 1. e kak pas te opMbl, KOTOpHE B H30GMAUM HAXOAATCH B
rybax cesepuoif wactu Koasckoro sagmsa. Baaronaps masoil IPOJOJIKH-
TEJBHOCTH 3THX Ha0JI0 AeHUi, 0XBATBIBAIOIMIKMX BCero 1 roj (¢ centabps
1931 r. mo asrycr 1932 r.), B Hactosmee BpeMs HaMH elle He MOJIY YeHbI
HCUEPHLIBAIOIIHE JaHHBle O Xoje pocra Jamuuapuid. Ojaxaxo, Ha ocHoBe
ALKE TPEABAPUTEJBHOTO HH(PPOBOro0 MaTepuaa, XapaKkTepUsYIOIEro Mpo-
HECC pOETd, HAMETHJIHCH Olpeje/ieHHble 3aKOHOMEPHOCTH, HM3J0MKEHUIO KO-
‘TOPBIX IMOCBAINEHA HacTOsIIAs rJaBd.

Jlammnapun ¢ papumx mop oGpaTuaM na ceGs BHUMAHHe, M B pyc-
CKOil JuTeparype JeueOHble cBolcTBA UX GBLIM oTMeuenbl yxe B XVIII eke.
B cucreMaruueckoM OTHOMIEHHM JaMHHADHH OBIIM JOBOJBHO AeTadbHO

1 C. MMoaspuoe, rae Haxomuaocs Mypmanckoe ortneneHue ['ocymapcTBeHnoro oke-
-anorpaduyeckoro HHCTHTYT3, paclogoMmeHo B cepepHod vacth Koancxoro zaamea y
TMoaspuoli rapanu (cM. dur. 16).
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usydensl psiiom n3secTHuX ydensix XIX Beka, xak ro: Lamouroux (20),
Areschoug (10), Kiellmann (/4) Foslie (/3) u ap. Hecaenosanus
JaMUHapHil KAK B HAnpaBJeHUU M3YyUYEHHs] MCTOPHH UX PA3BUTHH, TAK H B
CTOPOHY HM3y4eHHs: APYTUX GHOJOTHYCCKUX MOMEHTOB MKH3HM JaMHHApPHIL,
npogomkaiorcss © B XX Bexe: paborel Setchell (/6, 17), Yendo
(18), Kylin (19), Sauvageau (/5), Pascher (2/) u ap. Oanaxo, Bce
3TH HCCJeZOBAHUS KacaJuch M KacaloTCd TJABHEIM 00pa3oM KauyecTBEHHBIX
XapaKTepUCTHK M3y4aeMBIX mporeccoB. B CBs3M ¢ 3TUM MBI pelId/in mpo-
BecTH HA0J0JeHus -Haj TEeMIOM pocTa JaMHHApuil ¢ MHOH TOYKH 3peHus,
a4 MMEHHO TONBITAThCs OXAapaKTepPU30BATH 3TOT NMPOLUECC KOJIMYECTBEHHBIMH
naanpmu. Caenyer ormertuts, uro B paGore Fallis (/2), Buurexmeii .
1916 r., NpuBOAATCH JAHHBIE IO KOJUYECTBEHHOMY YYETY POCTa; OAHAKO,.
Grarogaps HMHOH mMocTaHoBKe HaOmaiogeHui, KaK B OTHOIIGHHH METOJIMKH,
T4K ¥ B OTHOLIGHMH MAaJoil NMpPOIOJIKUTEJIbHOCTH OmbITOB (BCero 1—1'/,
mecsina) Hamu paboTHl UMEKT ¢ 3TOH padoToit Majo TOYEK COMPHUKOCHO-
BCHUA.

Kak uaBecTHO, CJ0eBHINE JaMUHapuii B OTHOIIEHWM BO3pacTa mnpei-
craBaseT coboit HepaBHomenHoe of6pasosanue. Kamaplit roj suMoil Hiau
BECHOH NPOMCXOZMT cOpachiBanue CTAporo JHCTa, HA MECTE KOTOPOTO B
OJMH TOJ BBHIPACTAaeT HOBHIH, T. €. Bcerja JMCTOBas IJACTHHKA ABJIAETCH
OJHOJETHHM 00pasoBaHMEM, NpPOJAYKIHeHd OAHOTO roja, B TO BpeMA Kak
crebeb TpeACTaBJasieT co00i MHOTOJETHIOI 4acTh CJOEBHINA.

[To HamuM HabJaI0ZeHUAM TpoLece CMeHbl JgucTa y JgamuHapuit Koab-
CKOTO 3a/JuBa HAYMHAETCHA B SIHBApe Mecsille — CTApBlif JHCT MOCTEIEeHHO
OTOABHTAETCA KBepXy, YCTyHmasi MecTo HOBOW JucToBO# maacruunke. [Ipu
STOM CTApHl JHCT COXDaHSETCH HHOLAA OUeHb JIOJrOo; TaK Ha o0pasmax
naMuHapuii, coOpaHHBIX B MIOJe-aBrycTe, yjaerca eule OOHApYKHTb
OCTATKA CTAPOro yixe OTMEpPIUIEro JUcTa.

Jlasi Toro, 4TOOB MOJYYHTbL KOJUYECTBEHHYIO XapaKTepHCTHKY Xoxaa
Pa3BUTHS HOBOTO JHUCTA M OTMMPAHUS CTAPOroO, MOXKHO HAMETHThL ABA MYTH:
WJIM MepuoJHYecKH B3BelIUBag HOBBIH W CTApPBIA JHMCT, HIH NMEePUOANYECKH
uaMepss LJMHY M IIMPHHY JMCTOBHIX mjacTuhok. Ilo mepuoandyeckum us-
MeHeHUSM BO B3BEUIMBAHHAX MW B IpPOMepax MOXHO CYAHTb O TeMIE poO-
cTa Jdcta. Mbl pelInin HCIOJAb30BATH 06a 3TH IIYTH, KAK B3aUMHO JOIOJ-
nsgolMe Apyr apyra. Metoanka ucc/enoBanuii cBoauaach K cCaenyiomemy.

B mpogomxenue nenoro roga (¢ centaGps 1931 r. mo aprycr 1932 r.)
HaMu 6pajuch Kamablil Mecsll, a B IepHO/I 3aMeJVIEHHOro pocTa pas B ABa-
Tpu Mecana, no 26-—3b sk3. Laminaria saccharina Ounenpeii ryfe u 10
25—385 sk3. Laminaria digitata B npoause, coemunsiomem Iloaspuyio
raBaib ¢ Koabckum sanuBoM. [lpu rtaxkom wumciae o6pasios, Kak 3TO
moKasaJja ONbITHAasA IMPOBepKa, NMOJIYyYaduch JOCTATOYHO YCTOHYMBHIE CPej-
HHEe 3HAUEHMS M3YYaeMbIX BeJHYUH, OCOOEHHO OTHOCUTE/JbHBIX, H B MEHb-
meit cremenn abcoaoTHEX. KedateapHo Gbiio 6bl, KOHEYHO, MOABEPrHYThH
HccJIeJ0BaHUI0 TOpaszao GoJblllee KOJIMYECTBO O0bEKTOB, YTO, OJHAKO, OKa-
3aJ0Ch NMPAKTHUYECKH HEBBIMOJHHMBIM,

Beuay Toro, uro upesMepHasi pasHOBO3PACTHOCTH MOIJA CTATH TpH-
yiHOH, 00ycJOBJMBAIONIeH pPAa3HUOyY B Becax Ipu exeMecsyHbiX B3Belld-
BAHUAX, HAMM HpPH B3STHH 00pasnoB O0TOPACHIBAJIMCH BCE IKIEMILISPDI,
negocrurmue 0,5 # mauus. Basteie ofpasusl mpomepsiiuch (mpu 3TOM
oTMedasach JJUHA BCEro CJOEBHIIA, AJHHA M UIMPHHA CTAPOTO H HOBOTO
JIHCTA M JJMHA CcTe0Jsi) ¥ B3BEIIMBAJNCH B CHIPOM Buje. 3aTeM OTpesa-
JMCh HOBBI JHCT, CTapblfi M YepenloK M B3BeIIWBAJUCh — OTAEJABHO IO
qacTaM. M3 Bcex B3BemuBanuii W npomepoB Gpajachk cpeanss apugme-
THYECKas, XapakTepuayiomas co6oif cpejHIol0. BeJUUUHY CJIOEBHINE, JUCTA
u uepemrka Ha ganHblii mecan. Cpexnue Beca, TMOJy4YeHHBIE TAKUM HyTEM,
OTJONKeHbl Ha mpujaraeMbix rpadukax (cm. ¢ur. 1 u 2).

ITo ocu abGcnmcc OTJOXKEHO BpeMda HaGJ/II0geHUH, IO ocH OpAHHAT —



JAMHHAPHH KOJLCKOIO 3AAHBA : 3r

CpeJHH BeC CHIPOro MOJIOZOTO JUCTA, CTAPOTO JHCTA U uepemka. Bepxunii
KOHTYP KPHBOH AdeT cpeauuii Bec BCero cJoeBHIlA HA AaHHBIH Mecsil.

- Clesyer OTMETHTb, YTO NP BCeM KakKyIIeMCsl PA3IMUUM 3THX ABYX
7paMKOB APYT OT Apyra, OHA B .OCHOBHOM CXOAHBI MEXAy coGOH: Tak
06e 3TH KPUBBIE OJHOBEPINMHHBI M HAMBLICUIMH MOABEM Yy OOEHX Najaer
Hd dBIYCT.

Poct noBoro amcra, Kak nokasasno va rpadukax, Haunuaetcs u y L. sac-
charina w y L. digitata s sinsape. Tak Kak B 3TOM Mecslle HMKAKHX pe3-
KMX HM3MEHEeHMH B OTHOIIEHUH TEMOEpATYpPHOTO M COJEBOTO pexuMa BOJBL
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bur. 1. Laminaria saccharina

HaMenenue no Mecsnanm cpejHux snagennli peca CaoesHid, YyepemKa, MonoL0ro
u craporo aucta. O6osnavenns: 1. Homstlt auct; 2. Crapsifi aucr; 3. Yepemok

Fig) 1. Laminaria saccharing. Variation by months of the mean weight of the
total plant, stipe, new and old blade. Symbols: 1. The new blade; 2. The old
/ blade; 8. The stipe

10 CPaBHEHHIO C TPEABIAYIIMMH MecsldMH He NPOUCXOIMT, TO HAYANO
pocTa caexyer OGBACHUTH APYTHMH IPUUMHAMH.

B cesepubix muporax B smBape mocse moJspHOi HoOun BIIE PEBIE.TTOSIB-
AACTCH COJIHIE; C 3TUM. NOSIBACHHEM CBETA M CBA3AHO, IOBUAUMOMY, HAYAJO
‘pocTa y JgaMMHapuit. i

Hurepecno otmeruts, uto B paGotre CMupHOBa (9), mocesienHoi
BOHPOCY  ACCHUMWJANMM  MOJAPHBIX  BOZOPOCJIeH, — UMEloTcsi KakK pa3
YKA3dHHA O XOJE AaCCHMHJANWM B TedeHue Jgexalpsi— ausapsa. [lo na6-
JOZCHAAM 3TOTO aBTopa JaMuuapuu  KoJbckoro 3anmBa HauMHaioT
ACCAMHJIMPOBATE TOJbKO CO CpeiHHBI AHBapsi. B mpogoakennme Bcero je-
Kabpd, a Takke B NEPBYIO NOJOBUHY siHBAaps OHM HAXOAATCH Kak Ol B
COCTOAHMU AHAOMO3a — Y HUX MMEeTCS HaJMLO TOMLKO NPOLECC ABIXAHUS,
B TO BpEM#, KK IPOLECC aCCHMHJSUAA OTCYTCTBYeT coBepiuenno. C cepe-
AHHBI SHBAPH, KOTAA OCBellleHHE CTAHOBUTCH YKe HACTOJBKO MHTEHCHBHBIM,
HTO BOAOPOCIH MOTYT €ro HCHOMb30BATL B KayecTBe MCTOUHHKA SHEPTHH,
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JdMHHAPUM HAYHHAKOT ACCHMHAMPOBaTH. K 3TOMYy MOMEHTY, NMOBHAUMOMY,
H cJeayer IPUYPOUATh HA4aJJd0 PoOCTa HOBOrO MOJOAOrO aucra’.

Kylin B cBeeil pabore ykasbhiBaeT Ha To, UTO y JaMUHApuil [IIne 1-
CKOTO noBepekbs PoCT MOJOZOTO JIUCTA HAMUHAETCH YMKe ¢ HOAOpS Mecdund
32 CYeT JaMHHAPHHA, HAKOIJIEHHOTO CTAPhIM JHCTOM B TeueHHe Ipejie-
CTBOBABILIETO BEre€TALMOHBOro nepuoja. Creryer OTMETHTD, YTO s paHond,
rae npouMaBoaua padorel KuJauH, nolspHas HOYb He HMMeeT Mecra, M cJje-
JA0BaTe/qbHO B TEYEeHHE@ BCeH 3HMBI BOﬂOpOC.ﬂH HAXOAATCH B YCJOBHAX
XOT#i ¥ caaboro, HO MOCTOAHHOTO oOcBellenns. B pafiomax 3a NMOAAPHBIM
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dbur. 2. Laminaria digitata
Mamenenue 1o MecsllaM CpeiHuX 3HaueHuil peca CIoeBn I, 9epenika, ModoAoTa
u crapero auncra. OGosuavenus cM. Qur. 1
Fig. 2. Laminaria digitata. Variations by months of the mean weight of the
total plant, stipe, new and old blades. Symbols sec fig, 1

Kp}"I‘UM, pocT €CJH H II}JOHCXU,-‘],HT Ipu OTCYTCTBHH COJIHEYHOI'o CBETd, TO
CAWIIKOM caafo, 4ToBLl ero MOMHO OBLIO VJAOBUTH NPHHATOH HAMH METO-
aukoil. [TpaxTuuecKu OWYTHMOE HAYAJIO POCTA JHCTA Y JaMUHAPUH
'KoabCKOTo 3a/MBa HeCOMHEHHO J0/DKHO ObITh CBA3aHO ¢ MOsBJIEHHEM COJHIE.

Kax nokasmpaioT Kpusble (cM. ¢ur. 1 n 2), B (eppate u B Mapre
mecdalax poct mMoa0I0TO JUCTa NPOUCXOJAUT HauboJee WHTEHCHMBHO: B 3TH
MHe MecHdllbl pHauboJee MHTEHCHBHO HIET H OTMHPAHWE CTAPOTO JIHCTA —
on OBICTPO OTOABUTaeTCs KBepxXy W paspyumaercsa. Daaroxaps OBICTPOMY
OTMHPAHMIO CTAPOTO JHCTA, ¢ OJHOH CTOPOHBI, W GJarogaps TOMY, UTO
HOBBIH JMCT He yCIeJ enle JMOCTHUTHYTh 6OJblIMX pasmepoB —C JAPYIO#,
Ha MapT Mecsl MagaeT HauMenbluas Ouomacca. Jlas Laminaria saccharina
ona okasanach pasaoii 108 2, mna L. digitata — 300 e.

3 1Printz B cpoell paote  (25) orMedqaer, uro pocT AMCTa. Yy JAamuHapuit
Trondhjemsfjord’a (Hopsexckoe moGepekne) HAYHHAETCS CO CPEAHHBI AeKabpA.
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Kax ywme Bbie yKassBaJochk, HAWOOJNbIIHH BeC CloeBHIIA MajaeT Ha
ABIYCT, & uMenHo: y L. saccharing on pasen 729 2, y L. digitata —700 2.

B cenrsibpe cpexuuii Bec caoesuma pasen y L. saccharina 580 e,
v L. digitata — 670 2. 910 ymeHblueHne Beca B CeHTAOPe, 110 CPABHEHHIO ¢
TAKOBLIM B dBTyCTe Mecsie, HaXOJUTCH B CBSSH C OKOHYaHUEM Berera-
IHOHHOTO NEepHOJA JaMMHApMIt: HpeKpamaeTcs pocT H, KpPoMe TOro, ¢
OKOHYAHMEM Ipolecca CHOPOHOHIEHHS MPOMCXOAUT MACCOBOE BHINAJEHHE
CHOP, KOTopoe BejeT 3a coboit oOGTpenbiBaHHe W pPaspylleHHe JHCTOBOH
TJIACTHHKH, .

[Ipn ucnonpaosanuu JaMHUHapHil B KauecTBe HCTOYHMKA MOJHBIX IIpO-
JAYKTOB WJH B KaueCTBe CHLIPbsi AJs IOJYUEHHS IIACTHYECKOH Macchl,

ur. 3. Laminaria saceharina

Kpussie ,abconotioro” npupocra Moaogoro aucra. O6oanauenns: 1. AGcomor-
Hdfl CKOPOCTL pOCTa Mouoforo Jancra; 2. AGcoaloTHoe yCKOpeHHe pocTa
MOJIOAOFO J1HCTA

Fig. 3. Laminaria saccharina. Curves of the new blade ,,absolute’ weight in-
crease. Symbols: 1. The ,absolute rate of the weight increase; 2. The absolute
acceleration of the weight increase

npejactapasercs HauboJee NeaecoobpasHbiM MPOM3BOAHTL YKOC BOAOPO-
cjaed MMEeHHO B centHdpe, KOrja IMpouecc CHOPOHOUIEHHS YV OCHOBHOM
MACCDHI JAMUHAPHIT YXE 3aKOHUYMJICH.

Conocrasasisi KpuBble pocta MeKAy coboil, MOXKHO OTMETHTDH elle oJHy
OCOOEHHOCTH! HECMOTPH HA TO, UTO MEpPUCTEMATHUECKAS 30HA, HAXO LA LASCH
V JaMUHADUH Y OCHOBAHWA JACTA, OTJCJACT B IEPUOJ CMEHBI JHCTA KJIETKH
KdK B CTOPOHY JIMCTOBOUW IVIACTHHKH, TAK M B CTOPOHY cTeB/s, HOCTeleH-
HOTO yBeIHUYCHHs Beca UepellKa (B TeyeHWe BCEro BereTallHOHHOTO TepH-
ofa) ne nataogaetcs. MoXHO AYMATh, UTO 3T0 OGCTOSTENBCTBO HAXOIUT
HpeM e BCero cBoe OObACHEHHE B TOM, UTO NpPUHATAS HAMH MeTOZMKa
OKasdach HEJOCTATOUHO TOUHOH musl BLISBIeHUs pocra crebieil,

Hag Gogee narasanoro npeicTaBIeHus o IMHAMMKE POCTA JAMUHAPH H
HaMu OBLI HOCTPOEH DAL KPUBBIX, XaPAKTEPU3YIOUIUX TPHPOCT HOBOLO MOJO-
goro Jucra (em. ¢ur. 3 u 4).

Kpussie, Hanecennble cnaolnoi sunneii (pur. 3 u 4), Ha3BaHHBIE HAMH
KPUBBIMHU ,a0COMIOTHOI CKOPOCTM TPUPOCTA JUCTA, SBJASIOTCH e PBBIM i
HPOU3BOAHBIME JH(EPEHHATLHBIMU KPUBBIMK OT KpuBLIX pocta (dur. 1 u 2).

3 Tpyaw BHHPO, 1, VII
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OpansaTel KpPUBHX ,a6COMIOTHOH® CKOPOCTH NpPEeACTABASIOT c00Ol BeJn-
2MHLl MPUpAIIeHHs Beca HOBOTO MOJOJOTO JHCTA B €JWHHIY BpeMeHH.

Kak y Laminaria saccharina, Tax w y L. digitata npupoct B centsnlpe
CTAHOBUTCH OTPHUATENbHONH BEJHYMHOH, T. €. B 3TOM Mecsille HAYHHAETCSH
YacTHYHOE paspylieHune JUCTOBO maacTHRKH. ITosoxuienbnblii npupoct
XapaKTepuayeTcs ABYMS MOAbeMaMHU M3 KOTOPHIX HepBbIH Najgaer Ha MapTt
MecHl, a BTOpOI';I Hd HIOHb — HIOJb, IpHUYEM BTOpPdsd BepLIHHA JEXHT ¥
00eux JaMyHApPHUI BbILe NepBoif. JTO mocaenHee 00CTOATENBLCTBO 00 BACHS -
CTCH TeM, YTO B HIOHE — HIOJIe CPEAHAN Guomacca ropasno GoJablie Guomac-
Chl MapTa; B CBSi3W C 3THM, M abCOJIOTHHIH NpupocT Jaucra, Jaxme TpH
MeHbIIeH OTHOCUTEJIbHOI CKOPOCTH pOCTd, OKA3BIBACTCH 60.?Ib111{'3 B HIOHE —
HloJie, UueM B Mapre,

Kpuptie, o6osnauennble Ha ¢ur. 3 u 4 NyHKTHPHON JuHHEH, ABAAIO-
IMecs BTOPHIMH IPOU3BOJIHBIMH KDHMBBIMH OT KDWBBIX POCTa, AAIOT Tpei-
CTABJCHHUE O TOM, KAK HJIAET IIpUpallende CKOPOCTH. ITH KpHEBIE, HA3BaH-
Hble HaMH KPHBBIMH ,da0COJIOTHOrO“ YCKOPEHUs pOCTd, MOKASBIBAIOT, UYTO

bur, 4. Laminaria digitata
Kpugssie ,,a6conornoro nmpupocra Moaojoro aucra. OGosnagenns oM, ¢ur. 3

Fig. 4. Laminaria digitata. Curves oi the new blade ,absolute” weight
increase. Symbols see fig. 3

NPUPOCT JUCTOBOH NJACTHHKM HWJET HE B BHJIE IJABHOTO HApACTAHHUSA, 2
B BHje 0oJee MM MeHee pesKHX Koaebanuii. 3a HauGOJBUIMM IOIBEMOM
caenyeT HamGoabuiee 3aMelJeHue M, HaoGopoT, HaMGOJbIIME 3aMeL]eHNs
nepexoaaT B HauOGoJbIIHEe YCKOpeHHs.

Kpuseie mo aGcoqoTHOMY NPHPOCTY JUCTA, €CTECTBEHHO, SABJIAIOTCH
He BIIOJHE MoKazateJbHBIMH. BoJee HATJIAAHOE NpeJAcTdBJ/JACHHE O Xome fiBJe-
HUSA JOJIMKHBI 1aTh KPUBBIE OTHOCHTE/JBHOTO TIPUPOCTA, T. €. IPUPOCTA, OTHE-
CeHHOTO K eIHHHIe CJOoeBHIIA. Tak xax #Ha HOBBIH JHCT NajgdeT IMOYTH BECh
rofOBOMH mpupoct, To 6e3 0co0oit MOTPEUIHOCTH BEC HOBOIO MOJOXOTO JHCTA
MOXHO CYHTATh 3 BCIO NPOJYKIMIO OAHOro roza. Ecam oGo3nauuth yepes
P npoayknuio roza WM Bec JuCT4, a yepe3 B Bec BCEro CJAOCBHINA, T. €.
ofulylo Guomaccy, To otHomende P k B Gyer xapaKTepusoBaTh MPOIyK-
TUBHOCTb J4HHOTO Buza. It1o ortHowenue (Jemoans—1927 1.) Gerto BIIEp-
Bble BBeJeHO B pyccKyw Jautepatypy mpod. Ji. A. 3enxeBuuem (3)
AJIsE KOMHYECTBEHHOH XapaKTeDUCTHKH NPOAYKTUBHOCTH GEHTOCA; OHO NMO3~
BOJIIET CPABHUBATH MPOAYKTHBHOCTh BOJOpOCAei ¢ NPOLYKTHBHOCTBIO ApY-
THX OpraHusmoB. Kpome Toro aro e OTHONIEHHE JA€T BO3MOKHOCTD CYANTH
O X0Je pOcTa; TAK eCJH Y HAC UMEIOTCs eXeMecHyHble JaHHble BeJHYiHbI
P|B xoadunuenta, To KpuBble H3MeHeHHil 3Toro P|B mo mecsmam gaior
HAM HarJasgAHOE NpeACTaB/JeHHe O XOj4e POcTa H3Y4aeMOro BHIA.
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[lpexge uem NPUCTYDMTb K onpepetenuio storo P/B xosduumenra:
Y JaMuHAPHH, HAMH IPAKTHYECKH OblIO YCTAHOBAEHO TO KOJAMUECTBO 00 pas-
0B, KOTOPOe HYXHO ObLIO B3fTh AIf MOJYYEeHHA JOCTATOYHO TOUHBIX
JdHHBIX JJas 3TOro Koaduumenta. Psn BspemuBaHuit Iokasas, 4To yike
20 3K3eMUJIAPOB ABJAAIOTCH JOCTATOUHRIM KOJMUECTBOM, TaK KaK Koje-

Gauua P B xo3puuueHTa HE BLIXOAUT IIPH 3TOM 3a Upeielst 2—3 JecAThX.
Ha npunaraeMbiX KpUBBIX CIVIOIIHBIMH JUHUSMH TMOKA3AHLI M3MEHEHHS

no mecanam P8 xoadunuenta aas Laminaria saccharina w L. digitata
(cM. dur. b u 6). [T1aBHOCTL 3THX KPUBBIX ABJAAETCH KOCBEHHBIM A0KA3d=
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Dur. 5. Laminaria saccl arina.

Mamenenue P/B kosdminenta no mecsnanm. OGosnavennsn; 1—Havenenne P/B xosdunuenta

2 — Cxopocth uameHedus P/B xosduunenta; 3 — Yekopenue ussenenns P/B xosdunuenta

Macmtab cnesa pan pan P[B gosdunuenta, Macmral cnpaBa — IJAs CKOPCCTH H YCKOPEHUS

Fig 5. Laminaria saccharina. Monthly variations oi the P/B coefficient. Symbols: 1. The:

P|B coefficient change; 2. The rate of the P/B coefficient change; 8. The “acceleration of

the P/B coefficient change. Left scale for the valuesof the P{B cocfficient; right scale for
the rate and acceleration of growth.

TEJBCTBOM TOI'0, UTO HECMOTPH Ha KOJHYECTBEHHYIO GEAHOCTB- MaTeEpHAIa,

yaajgoch MOAMETHTL ONpeJe/eHHble 3aKOHOMEpPHOCTH.
Caeayer oTMETHTb, UTO (OPMA 3THX KPUBLIX SABJASETCH THIUIAOMH

(opMOii KPUBLIX PA3BHTHHA, KOTOPHIE OOBIYHO NPHBOANTCS B PasiHUHKX

GuoMeTpHUeCKUX padoTax.

Hasa obeux xpupnlx (pur. 5 u 6), Buipaxalomux usmMenenns P|B xoagu-
nuenta y Laminaria saccharina n y L. digitata mo mecsuaMm, Xapakrepen
KpyToil moabem BBepX B (peBpate u B Mapre. 3a 9TH jABa Mecsna PjB kos-
tuument ot Hyas Bospoc y L. saccharina 150 0,7, ay L. digitata no
Beauuuner 0,5, uHaye roBopf, 3a 3TH MeCAUEl MPOHU3OHIEN OYEHb CHIbL-
HBI pOCT JHCTOBOH IIacTHHKM. B mocsenylomue Mecslbl ¢ anpeas uo

%
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ABryCT MAET MeeHHoe HapacTanue KpuBoil. B asrycrte 370 OTHOIICHUE
P K B cranopurcst 6iuskuy K exunnue — y L. saccharina ono pasuo 0,93,
y L. digitata—0,85. [Toc/ie AoCTHKEHHS MAKCUMYMA B aBTYCTE, KPUBBIE nati=
HaloT MegneuHo cHuxarbes. B despane-mapre ciaeayoiero roia, Korid
HAYMHAETCH POCT HOBOTO MOJOJOTO JIMCTA, IMPolecc OTMUpaHH# CTApOTo
JucTa uger OBICTPBIM TEMNOM M, HAKOHeN, K HIOJI0 — aBIyCTy CTapbIi
JIMCT HCYE3aeT COBEPIIEHHO.

Tlasi toro, uToOBl Jgerde GBIIO NPOUSBECTH aHaAM3 3THX ABYX KPHBBIX,
na Tex e rpaukax (¢pur. 5—6) Hamu OBIM TMOCTPOEHBl, KaK M BHILIE,
ellle HECKOJDbKO KPHBBIX (MyHKTHpPHLIX). M3 Hux mepsbie (depTounblil MyHK-
THp) HPeACTABASAIOT oGOl mepBble MPOM3BOAHBIE OT KPHUBBIX P B xosgu-
[IMEHTOB; OHM HA3BaHbl HAMM KPUBBIMH ,OTHOCHTEJBHON® CKOpOCTH, T. €.
CKOPOCTH, OTHECEHHOH K eaunuie Beca (B oMmuEe OT ,A0COTIOTHOH
CKOPOCTH poCTa).
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dur. 6. Laminaria digitata
Vsmenenne P/B kospunuenta no mecauam. OGosuauenne 1 macintaé o, dur. 5

Fig. 6. Laminaria digitata, Monthly variations of the P/B coefficient. Symhols see
ek : in fig. o

Bropsie Kpusble (TOUCUHbI MYHKTHP ur. 5—06) ABAAIOTCA BTOPHIMH
TMPOU3BOJAHBIMH OT KPHBBIX pwamenenuit  P/B wospuiMeHTa W HA3LIBAOTCHA
KPUBbIMK ,OTHOCHTEJIBHOTO" YCKOPEHUA. Ouu IOKa3bIBAIOT, KAK HACT Mpu-
panienue LOTHOCUTEJLHONH" CKODOCTH. AHaan3 OCHOBHOI KpHBOH H obenx
ee IIpOHSBU,H.HbIX HPHB();'I,HT HAC K 3arkJdeHHio, UTO }’CI(()[)CHHE Impens
fiecTByeT HAWGOJbINEil CKOPOCTH M B CBOKO OHMEPELD HanboJIpIas CKOPOCTh
npeanecrByer HauboJablllEMY 3HAUCHHIO P|B gosduunenta, uto, KoHCUHO,
BIOJHE 3aKOHOMEPHO. CJIC,‘J.}"L?T AYMaTh, YTO MOMEHTY HAuOOJIBINETO V.=
KOpPeHHs COOTBETCTBYCT KAKOH-TO HMIVJ/bC H3BHE HJM USHYTPH. Br.):'mo}l{nn,
UTO TAKUM HMIIYJIbCOM, BBISBABIIMM Gypublii POCT y JaMHHAPUH, B
eTca npe:mne BCEro ocBelgHHe,

Kpusbie ,0THOCHTEJIbHOR® CKOPOCTH pOCTa, KOHEUHO, B OCHOBHOM IIOB-
TOPSIOT KOH(QHUIYypauuio KpHUBLIX ,a6COMI0OTHOTO" NpUpOCTa, T. €. OHK
XapaKTepu3yIoTCs TAKKe ABYMH MaKCHMyMaMmH, NajaoIMMKH Ha MApT M
MIOHB-HIONL Mecsibl. TOAbKO B KPHUBBIX OTHOCUTENBHOH CKOPOCTH (ur.
5 u 6) mepBulii MaKCHMyM TOpasfo sfipue BBIPANKCH, yeM BTOpOil, B. TO
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BpeMsil KaK B KpuBbIX abcomoTnoli ckopoctd (dur. 3 n 4) mul nadaiogaem
ofpaTHble COOTHOIIEHHUS. '

Mrax aas ofenx KPHBBHIX OTHOCHTEJGHOH CKOPOCTH XapaKTepeH CHJb-
HEli MApPTOBCKHMiIA MAaKCHMYM, MHauYe TroBOps, B 9TOM Mecsille TeEMI PoOCTa
JaMUHAPUH JOCTHIAET - CBOeH HauBhlculeli ckopocTH. HeBoabHO Xouercs
HOCTABHTE BOINPOC — 4YeM BbBI3BaAH 3TOT MaKCHMYM H IIOYEeMY B anpeJe-
Mae CKOpocTh pocta majaer. MaTepecHo OTMETHTb, UTO B BBILIEYKa3aHHON
pabore CmupuoBa (9) umeorcs jaunbie o6 accumuasuuu L. Saccharina
u L. digitata Koabckoro saaupa ¢ mMapra mo Hiojb. [lepseifi moabem
ACCUMM/AIIMOHHON AedTeJbHOCTH Y 3THX BOJOpOCJAEH MajaeT Ha MapT Me-
Cill, B dllpejie W Mae npolece aCCHMHJIANHH HieT OUeHb cnabo U TOJBKO
B HMIOHE - KIOJile HACTYNaeT CHOBa CcuJbHBEI moabem. ConocTaBasis 9TH
JaHHble N0 X0y acCUMMJSANMH JaMHHAPHH ¢ pe3y/JIbTAaTaMM HAaUIHX paboT
10 M3YYEHHIO TeMNa pPocTa TeX e JaMHHApUH, MOKHO OTMETHTH HX IOJ-
HOe CcOBIIajeHde: MoAbeMbl ACCUMHUIALHOHHON NeATeJbHOCTH majaanT KdiK
pas Ha Te e Mecsllbl, YTO W HAWBLICIIHE NOABEMBI pocTa, H HaoGOpoOT,
ocnabaende ACCHMUJSALMOHHON AeATEAbHOCTH HaGaTIIOILGETCH B Te MXe Me-
CSLB], YTO M SaMeJIeHUe pocra.

n[)V[U{HHbI, BLI3BdBIINE 9TH IOJIBEMBl W MNAJCHHMA, HAZO Ipexae BCETOo
HCKATH B U3MEHEHHM BHemHMX (aKTopoB, MOTYIUMX B TOH MJIM WHOH Mepe
OKa3aTh BJAMAHME HA IPOLECCHl POCTa ¥ ACCHMUIANMM. ITUMH (DaKTOpaMu
ABIAIOTCHA OCBelleHHE, Te;\dl’[epﬂTyprIﬁ U COJEeBOH pexHuM BOJADLL, Mpo3pad-
HOCTb W HeJiblif PAA JAPYPMX, HIPAIOIIKX, HO Beell BepOSTHOCTH, BTOPOCTE-
nendpe poau. K coxaJdenuio JaHHBe 10 CE30HHOMY M3MEHEHHIO BCex
NEePEUUCACHNBIX YCIOBUM BHENIHEH cpeabl JOBOJbHO OTPAHMHEHH], OAHAKO,
OCHOBBIBasiCh JaX<e Ha TakoM OeIHOM MaTepHaJe, MOKHO NPHUATH BCe Ke
K HEKOTODPBIM 3aKJIOYEHUAM.

HauGosee GaaronpusiTHBEIMH YCJAOBUSIMH - OCBEIICHHA OTJIMYAJIHCHL B
1932 r. MapT ¥ MIOHBb - HIOJb Mecsusl. B ¢espase, B ocobennocTH B mep-
BOi €10 NOJOBHHE, COJHIE HOJHUMAaeTcsl elle oueHb HeBLICOKO HaJ TOPHU30H-
TOM; Kpome Toro QeBpatb oT/JaudaeTcH OOBIYHO OUEHb ILIOXOi MOrodo# M
cuJbHbBIMM liTopMamu. Tax, K nmpumepy, Bo BpeMsl Haulero mnpeGHBaHUS
B 3ToM Mecale Ha Mypmane, noroja Oblia Bce BpeMs HACTONBKO HEYCTOMH-
YUBOH (MOUTH €KeNHEBHO ILEeJ CHET C XOJOIHBIM, DOCTHIABIIMM IITOPMO-
BOH CHJBI BETPOM), 4TO HaM ajs cGopa BoJopociaeil yaaaocs OCyMEeCTBUTH
BCEro JBa BBIE3Id HA BeCEJbBHOH INJIOIIKE.

B wmapre ycuoBug ocBelieHus M3MEHANOTCA B OJaronpusiTHyO s
pactennii CTOPOHY: BO-IEPBHIX, COJHIE TOAHAMAGTCH YIKE BBICOKO HaJ TOpH-
SOHTOM H, BO-BTOPBIX, YCTdHABJAUBAETCS Xopollad IIoroja-— 4YHUCJI0 JHeH C
COJTHEYHBIM CHAHHEM 3HAYHTEeJLHO YBeJaHnuuBaeTCH. Anpe.-'n, 3aHUMaeT mpo-
MEXKYTOYHOE MOJOKeHHe, B YacTHOCTH ampeab 1932 r. otamuancs mioxoii
norogoii. B Mae, uro ofpuHO Ha ceBepe, 3uMa BosBpamlaercsi cuopa. Ona
HeteT 3a coOOi CHer, MeTeJaH, BeTPH M X0J0A. Yuca0 COBEPUIEHHO MACMYpP-
HBIX JHell CHOBA 3HAYMTEJNBHO BO3PACTAET.

Co BTOpOH MOJNOBUHEI HIOHA M Ha BCEM HPOTHNKEHHH HIOJA YyCTaHaB-
JuBaeTcd oOBYHO0 JETHAA IOToda-——CTOAT SICHLIE M Telible COJMHeUHBle IHY.
B 1932 r. 610 ImI0X0e JgeTo, HO BCe e KOJUUeCTBO JHeH ¢ COJMHEeUHLIM
cufAHMEM B MIOHe ABHO npeobmagano. K coraJsenuio, TOYHBIX AAaHHLIX IO
HHTEHCHBHOCTH OCBeIleHUSs ¥ Hac He MdMeeTcs, Ha OCHOBaAHHH Ke HMEB-
IIHXCA B HAMIEM PACHOpHXKEHHH MATepHAJOB HUKAKux GoJiee OMpeaeseH-
HLIX BEIBOJIOB MO OCJAUHOCTH CAEJN4TH HEBO3MOXKHO.

YCTaHOBUTb TECHYIO 3aBHCHUMOCTH MEKAy M3MEHEHHSAMH B TeMIeparyp-
HOM pEeX#AMe BOJAB H XOJ0M pocTa JaMHHAPHIL, HAM He YZIaa0Ch; BepOATHOG
B Hpolgcce pocTa TeMieparTypHble YCJA0BHA BOJABI UTPAIOT BTOPOCTEIEHHYIO
poas. B paGore K.M. Heporuna (2) umeercs cBoAKAa JAaHHBIX 33 Heasli
PSLI JIET 110 Ce30HHLIM KoJeGaHuaM TeMuepaTyphl BoAbl B ry6ax Koabcxoro
saauBa. HanCosiee nuskue TemmepaTyphbl B HOBEPXHOCTHBHIX CJAOSX BOJIBI A0

P
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TAyOHHBL B M najalT KaKk pas Ha MapT; B IOCAeAYIOLIMe Mecslb MIET
HOCTENEeHHOe MoBbllleHHe, B asrycre oHo gocruraer 10°C (pas Iloasproit
rapann). Hakaknx pesxux u3MeHeHHil B TeMIepaTypHOM pexuMe BOALL 3a
BECEHHUE W JEeTHHE MeCHlB, KOTOpPHE COOTBETCTBOBaAM Obl YCKOPEHHAM
M 3aMejJIeHHSIM TeMIa pocTa JaMuHapuil, Mpl He HabJaioJaJiu.

B sroit xe pabore K. M. JIeporuna (2) mpuBejeHbl AaHHbIE 1O
cesonHuM KoaeGanusM coqeHoctd B Oyxtax Koabckoro sanusa. Tak Kak
nermocpegctBenno gas Ouaenvedt ry6ur u aia Koabckoro saausa y ,Pastu-
TLIX KopaGiaed *ZaHHBIX IO ONpeJe]eHHIO COJNEHOCTH B 3Toi paGore He
MMeeTcd, TO B KauecTBe ImpHMepa Mbl GepeM JaHHbe IO H3MEHEHHSAM CO-
aenoctu [Tonspuoit rasanu. HamGosee cuabnoe onpechenne B [loaspnoi
rapaHW TajaeT HA Maili ¥ HMIOHb H IOJIOBHHY HIOJHA — COJIEHOCTL Magder
KaKk B [OBEPXHOCTHBIX CJIOfX, Tak M Ha riaybune 5 . K ocenu co-
JEHOCTh CHOBA YBEeJHYMBAETCA W JOCTUraeT MaKcHMMyMa B NepHOL C fiH-
Bapa 10 ampedb (KAK B MOBEePXHOCTHBIX CJOfX, TA4K M HA TAyOuHe 5 ).
BoaMmoXHO, UTO 3aMelJeHMe TeMIa pocTa y JaMuHapuif, HaGq0jgaeMoe B
Mae, CTOMT B HEKOTOPOH 3aBHCUMOCTH OT ONpPeCHEHUsl, MMEIOIIEro MecTo
xax pa3 B 3ToM Mecsime. OagHako 3To oObsiCHeHME NpeACTaB/ASETCA HaM
HECKOJbKO HATHHYTBHIM, TaK KdK TO e, €CJH elle He GosblIee onpecHenne,
MMeeT MeCTO M B MIOHE, T. €. B TO BpeMs, KOIrja pOCT JaMUHApPUH HIAET
JLIOBOJIbHO MHTEHCHBHO.

Hasi o6bsicHeHnst KPUBLIX DocTa JaMuHApuil uHTepecHo GblJIO Gbl 1O~
JYYUTh JaHHBIe MO Kpyrosopory (ocdopa M asora B MOPCKOH BOJe; KAk
usBecTHo, PochopHbie coMM W HHTPATH HMEIOT OTPOMHOE 3HAYEHHE M5
PA3BUTHA PACTUTEJBHLIX OpPraHU3MOB, M KoJebanus B COAepPXKAHUM HX B
MODCKOil Bojge OyAyT, KOHEYHO, O4YE€Hb CHJbHO OTpaXaThbCd HA pocTe BOJO-
pocaeit. Onnako, B Hacrosilee BpeMs B HalleM pacHOpsXeHdAM HE HMe-
€TCsl JaHHBIX 110 Ce30HHBIM KoJaeOaHusfiM GochOpPHBIX W HUTPATHHIX COJeid
B npubpexnoit sone. MoxHO JAMIIbL OTMETHTH, 4YTO B (eBpajie — MapTe B
BOOEe HMEIOTCHa elle 3HaA4YUTeJbHBIC 3dallachl STHX COJIEI‘ri, HAKOIIJIEHHBIX B
flepuoJ 3UMHHX MECAleB, B TO BpeMsl KdK Yxe B Ioclelyloliue Mecs-
Ibl, B CBsA3W C PasBUTHeM IUIAHKTOHA HJET CHJIbHOE PACXOANBAHHE STUX
coneit. CMupuoB (9) B cBoeit pabore yKaseiBaeT, 4TO CHJAbHOE pas-
BUTHE IJAHKTOHA B anpeJge —Mae apiasaeTcsd, MOBHIHMOMY, TOH HpH'—IHHOFI,
KOTOpasi OOYCJOBAMBAET 3aAePHKY dACCHMHIANMOHHON JeATEJbHOCTH B
9TH MeCHIB} € OAHOH CTOPOHBI, 3TO MNBIIIHOE PA3BATHE MJAHKTOHA BeneT
3a co0oit uHTeHCHBHOE NOTpebJeHHe COJeBBIX 3amacoB BOALI, C APYTOH —
VXYAIIaeT YCJIOBUH INPOIPAUHOCTH; 3TO TNocaegHee 00CTOATENbCTBO TaKke
yMeeT HeKOTOpoe BJHfHHE Ha X0J pocTa JaMuHApuil.

Ha ocnoBe maGnioneHHEIX JaHHBIX 1o uaMmenenuio PB xoadunuenra
HaMu OBlja cuesana TonbITKa m0A06paTh YpaBHEeHUs COOTBETCTBEHHBIX TEo-
PETHYECKHX KPI‘IBHX, 0JHAKO, HO,ZIOG[JE[HHL)I(’) YpaBHeHasd TEO[JL)TH‘-I@C]{HX Kpu-
BBIX OKasaJHCbhb HJY HEIZOCTATOYHO 6IH3KO nepegapiMMe XapaKTep HalI0-
JEeHHBIX KPUBBIX HJ/IM K€ HacCTOJBKO CJOXKHBIMH M TPOMO3JKHMHM, YTO IpaK-
THYECKH IOJb30BATHCA HWMH He MPeACTaBJAACTCHA BO3IMOMHBIM, HOSTOM}’
oT onyGMKOBaHMS ypaBHEHHH TEOpeTHYECKHX KPHBLIX MEl HOKAa BO3Iep-
JKUBAEMCS,

B nomnojuenue K KpuUBBIM eXeMecsiuHRIX u3MmeHenuit P/B xosduuuenta
HaMu OLl BBIUMCIeH rogosoil P/B kospuumeur aus L. saccharina u L. di-
gitata.

Jluct jgocturaeT cBOEro MOJHOTO PA3BUTHS B aBrycre, CJeJoBaTe/bHO,
BEC JIHCTA 32 3TOT Mecsdl] MOXHO TpPHHATHL 0e3 oco6oif morpemHocTH sa
BECh TOJOBOH NpPUPOCT MJM 34 BCIO TOJOBYIO TPOAYKIUIO JaMUHAPHI.
Hana L. saccharina ata rogosasi NIpoAyKIHUs oKalaJach pasuoi 640 2, mis
L. digitata—>596 e, otkyaa romoBoit P|B pas L. saccharina supa-

Kaercs -=1,87 (vze Beanuuna 346 Buipamaer coGoif cpexnuii rojo-

346
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596
; 514
npejcTaBaseT coboli cpeanuii roxzoBoit Bec cioepuua)l.

Kax yxe Bbllle yKasbiBaJoCh HAMH, KpoMe I€PHOAMYECKMX B3BeIIH-
BAHWH IPOM3BOAMJMCH TaKXKe M NepHogUUecKHe MPOMephl 06pasiioB Jamu-
- Hapuil, Matepuasom Aas 3THX NPOMEPOB CAYKHUIN Te Ke camble 06pPasibi
L. saccharina ws Ouaeuveii ry6ul u te xe L. digitata ¢ ,Pa3butelx Kopa-
Oneil®, 4T0 M AJsi B3BEWIMBAHMM, T. €. B3AThle 00pA3Ibl CHAYAJA MPOMeps-
JMCh, @ MOTOM 3THU ¥Ke cambie 06paslbl B3BEIIHBAJIUCH. JTO OJHOBPEMEHHOE
IpoMepuBaHue M B3BEIIHBAHHE JdJ10 HAM BO3SMOXKHOCTb INOJYYHTH Gouaee
NOIHYIQ XapaKTepPUCTUKY 06pasioB M NMpPOCAeIdTh UX POCT, ¢ OAHOH cTO-
POHBI, NYTEM €XeMeCcsiYHblX B3BeUIMBaHHUIl, ¢ APYrofl — myTeM emxemecsu-
HEIX TIPOMEPOB. ;

BO# Bec cJhaoeBumia), a aan L. digitata — 1,14 (rpe Beauyuna 514
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Gur, 7. PocT MOMOIOTO aucTa B ANHHY 10 MeCamay

Fig. 7. MonthlyTgrowth in length of the new blade.
1. Laminaria saccharina;2. L. digitata

[Tpu npomepax mamu ormeuanuchs: 1) AMuHA BCero cjoeBuma, 2) aiuna
<7e6ad, 3) AIMHA M WIMpPUHA HOBOTO JHCTa, 4) ANMHA M MIUPHUHA CTAPOrOD
aucra.s Janapneiinias urSpaGon{a U poBOLo Mii’]‘epHaJIEl, IO YYEHHOTO B
Pe3VabTaTE 3THUX IIpomMepoB, NMokKasaJja, uYTo HaAuoLoOJIEE HHTepeCHBIMH, MOTY-
IMAMH CAYXKUTE WITIOCTpalideil Xoza pocrta JaMHHAPHil, ABIAAIOTCH AAH-
HBIE IO eXKeMeCcAYHBIM TpoMepaM HOBOTO JIHCTA B LAUHY. HTOGH He 3arpoMoK-
JAaTh CTATHIO JHUILHMMH M HEHYIKHBIMU IU(PPaMU, MBI IPUBOJUM 31€Ch TOJAb-
KO 3TH HOCJEIHHE JaHHBIC. ;

Ha ¢ur. 7 nokasano, xak wujger pocT B JMIMHY HOBoro Jgucra y L.
saccharina (cm. citomnyio auauio) u y L. digitata (cM. TyHKTHPHYIO JHHHIO).
Ha rpadmkax mo ocu opauHAT OTJIOXKCHB CPeIHHE PasMephl JHCTOBBHIX
[JAacTUHOK HA JAHHBIA Mecdll, MO OCH abcuucc — BpeMsi HaGJIIOIeHHI.
Ofe KpuBbIE XaPAKTePU3YIOTCH MOCTENEHHHIM M HENPEePHIBHBIM IO1BHEMOM
OT SIHBAPA K 4BTYCTY, NPHYeM HauGoJblIMe pPa3Mephl JUCTOBLIX MJAACTHHOK
N3Jal0T HA ABIYCT Mecsi.

! Tocae roro xak wactosmad padota Opia 8akoHueHa M CHaHA B DEvaTh, MOABH-
Jacy pechMa MHTCpecHas pabora H. B. Moposopsoii Bonauunnukoi (25), 8 Rotopoit
_ OCHeIIeHHl BONPOCHL, Kacilomuect OHOMACCHI H  TEMIepaTypsl pocTa JOHHBIX BOZOpPO-
cacit Yepuoro mopsa.
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Kpusble na ¢ur. 8 mokaspBalOT U3MEHEHNS BEJMUMHDLL CIKeIHEBHOTO
NpUPOCTd MOJMOJOH JUCTOBOM TIACTHHKHM B Aauny y L. saccharina (cniomn-
vas gunua) 1y L. digitata (nynkrup). Kpubpie 911 ObliM H0JAYYeHbl Caeay~
OHIMM 00pasoM: ecau Mbl Hepe3 @ 0003HAYMM pasmMep JMCTOBOM ILIacTHiH-
ku B espaje, yepes a' pasmep JucTa B Mapre, TO TpPUPOCT 3a Me-
¢l BBIPASHTCS Beaumuunodl a'— a  ExeaneBupil npupoct Oyaer paset
a'— @, pejleHHOMY Hd KoauuecTBo JHeH B wmecsme. [lo ocu opaunar
OTJIOKEHBl BEJAHMYHHBl 3TOTO €XKCIAHEBHOIO HPpHpOCTA, MO OCH HGCDHCC, KdK
u Ha Bcex rpadukax — Bpemsi maGuaiogenuit. HauGoabmuii mpupoct nanaet
y ofeux JaMuHapuil Ha MapT mecsiy y, L. sacchavina jqwucropas IUIacTHika
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Pur. 8. Ilpupoct molonoro Jucra B JAMHY 2d JeHb

Fig. 8. Daily mean increase in length of the new blade,
1. Laminaria saccharina; 2. L. digitata

IpupacTaeT exelHeBHO B aTom Mécsane ua 1 cu, y L. digitata na 0.5 cu.
Conocrasisisi 3TH HochejHue HUQPH APYyr ¢ APYroM, MBIl (BHIUM, YTO
NpUpocT Jaucta B aauuy y L. digitata B nBa pasa meHbme, yeMm y L. sac-
charina, 970 0GCTOATENBCTRBO BEPOATHO HAXOAUT CBOe 0ODBICHEHHE B TOM,
UTO Y HePBOro BHAA JaMUHAPHH MEeHBUIMH UPUPOCT ‘B JIMHY KOMIICHCH-
pyETCH foJiee CHILHLBIM NPHPOCTOM B l].ll*lp-HHy: H3BECTHO, YTO JHCTOBaA
NJACTHHKA Y B3POCJABIX 3K3eMILsApoB L. digitata ropasgo mupe JUCTOBOI
miractTunkn L. saccharina.

B Bnuneykaszanuoit paGore A. Fallis (/2) npupoasrtcs panuse
1o eXeAHCBHOMY IIPUPOCTY B AJaudy Laminaria, a takike W 110 HPHPOCTY
B JJUHY APYrux BuaoB Laminariaceae. HaGawogennss Obliu 1POU3BEICHb
na PugetS. Biological Station B uioHe-uioJe, IPOIOMKHTENBHOCTD ONMLITOB
KoJgebGajgach B mpegenax ot 11 go 41 aus. Apropom atoit paboTu Gruin
IOJAYYEHDl CIeAYIOIHe AaHHBIe 110 eXeIHEBHOMY Hpupocty: aaa Laminoria
saccharina — 2,85 cu, Alaria —2,23 cm, Costaria— 2,04 ¢t v 1. g, Taxum
o6paszom, npupoct L. saccharina, moayuenunid A.Fallis aas Puget S.
Biological Station, no kpaiineit Mepe, B Tpu pasa IpeBbIIAeT BEJAHUHHY HPU-
pocra, MoJyYeHHYI0 HaMu aad L. saccharina Konbckoro aanusa. ro o6ctos~
TeJbCTBO, OBHAUMOMY, HAXOAUT cebe OODBACHEHHE B TOM, UTO, BO-HEPBLIX,
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Puget S. Biological Station xapakrepusyercs COBePIICHHO HHBIMH KJIHMATHYC~
CKMMH YCJIOBUSIMH, Hexenn c. [lonraproe, 4to, Bo-BrOphIX, L. Saccharina,
W3yuasinecs corpyauukamu Puget S. Biological Station oriuuaiorcs Bo-
obuie ropazao Gosee KPYMHBIMU pasMepaMu 1o cpaBHennto ¢ Mypmanckoii L.
saccharina (3ra mocjeanssa B Onenbeli ryOe gocruraer 2-—2.5 M JLJIHHB) K
UTO, B TPETbUX, noBuanMomy, A. Fa 11is o6bexrom nabaiogenust cayxuia e
L. saecharina, f. membranacea, a xaxas-To apyras (opma.

HO,E[ME‘IEHl[bIB B Hacrosuied cratoe SAKOHOMEPHOCTH  BhIBEIEHDBI  Ha
OCHOBE OTHOCHTENbLHO HeGO/IbIIOT0 UHcta HaGaoqenuil. Hecmorps Ha 510, B
paGorTe Kak OYATO HAMETHJAMCH JAOCTATOUYHO TIHPOKHE M OOUIUE BBIBOBL
HOTOpbIE BEPOATHO GYJ.L{:‘T BOSMOM¥HO BKCTPANOJUPOBATE M BO BPEMEHH H
reorpauuecku, T. €. M Ha APYTHE TOJAB ¥ HA JPYTHE MYHKTH HALIUX CeBEp-
HBIX MO[JC(/‘I. ECTECTBE‘.HHO, YTO Hpegedabl, B KOTOPBIX JONYCTHMA 3Ta 3KcTpa-
MoJsanusa, MOryT OBITH YCTAHOBJECHBL TOJABKO NDYTEM IIPOBEJIL‘HHH JOIOJI=
HHTeAbHLIX 60Jee NPOJOJKHTENbHEX W Oojiee MUPOKHUX UCC/aeJ0BAHUM.

Il. Onpenenenne ospacta y Laminaria

I1pu cTagHOHAPHOM H3YVUEHHH HOIHEIX BOIOPOCIAEH oaHOH M3 Hpobae,
paspemende KOTOPOi BXOAWJIO B NJIAH HAIMX paloT, siBasjgach npobaema
onpepefseHus Bospacta y JamuHapuil. [Tomumo teopertutueckoro HMHTEpecd
onpegeJeHue BO3pdCTﬁ'P1MCCT H NpakTHYCCKOEe 3HaudeHHe. Tilf{, AJs Iipa-
BHJABHOTO BeIEHHWHA BOIOPOCJEBOTO XoasiicTBa HEOGX(}}IHMU, BO-TIEPBLIX,
TOYHO YCTAHOBHTD CPOK 84 pacTaHus BBIKOIIEHHLIX MJOIAI0K W, BO-BTODBLIX,
Hpou3BecTd HaGJJIOJEeHUsI Had HACTYILJICHHEM 3pEJOCcTH y JaMuHApHil, T. e.
BBIICHUTD, Ha KOTOPOM TOIY CBOEH KHU3HM HAYMHHAIOT MJAOAOHOCHTD B OCHOB-
HOH CBOEH Macce JaMHHAPHH. ' :

HECMOTPH Ha TO, YTO JdMHHaApWuH, B 0CODEHHOCTH AdJbHEBOCTOYHDLIE C
JABHHUX IOp 3dHMMAJH BHIHOE MECTO B HOXHOH MPOMBIIIIJIEHHOCTH, B JHTE~-
parype, NMOCBAIIEHHOH HX H3YHYEeHHIO, UMeeTCH '11.")B3Bb1‘1('1ﬁH0 MaJ0o JaHHLIX
O BOIPOCY O HNPOJOKHTEJIBHOCTH HX JKH3HH, O HACTYIJIEHHH 3peJocTH
H T As CJ’IEJIYET OTMETHTD, YTO H Te HEMHOIHE JdHHBIE, KOTODBLIC HMEIOTCH
B 3T0fl ofaactH, cTpajaloT nporuBopeunBocThio. Tax Hampumep Yendo
(718), asarem B1929 r. Taiia (I u 22) yKasplBaloT HA TO, UTO AAJBHEBOCTOY-
HBIE JIAMMHAPDHH HAYMHAIOT ILTOAOHOCHTD YKe Ha NnepBOM roay cBoei KH3HH,
JOCTUTHYB Bospacta 2-X JeT, JamuHapuu norudaor. Ognaro, 3unoBa (4)
B cBoeit paGore ,Mopckas kanycra® oTMedaer, UTo THXOOKeaHCKHe JTaMHUHA-
PHU B OCHOBHOM CBOE€H Macce HAYMHAIOT NJIOJAOHOCHTSH JMIIL - Ha TpeTheM
rogy CBOEH IKU3HH. (@] BO3pdcTe J'IE!MHHﬂpHﬁ, NPOU3PACTAIOUIAX HA CEBEPHBIX
noGepexwax Eppons, B yactHoctr Ha [IBeackom 1 HopeexckoM, HEKOTOPBie
nannble umeloTest B paGore Foslie (13), a aatem B Gosee nogauux paborax
Kuauna(24)u [Ipuurua (25). HaGmoaeuuil Hax 11uTe IbHOCTLIO KUIHHA
aamunapuii Koabckoro samupa u HBesoro Mops HaMu B JuTepaType He OBLIO
BCTpeueHo BOBCe.

Jletom 1931 r. B c. [loasipom Hamm OBlJIM Ha4aThl CTAIMOHAPHbIE
HCCAEMOBAHAA  IPOAOJAKHUTEIBHOCTH HHU3HHU JIﬂI\‘lHI’lE‘lpHﬁ Koabekoro 3ajn-
Bd. HCCJ’[E,&OB&HHH 3TH BGJIHCh B JIBVX HAaODpaBJACHUAX: € 0QHOI CTOPOHEL,
JJI TPOBEeeHHH ,IlJ[HTe.JIbIIbIX CTAlMOHA PHBIX H(’:l{’l.-‘II{)ﬂ(_‘,HIf{ﬁ HAa1 3dpOCTAHHEM
BBIKOIIEHHBIX IOIMAAeH HaMu OLIIA NMpPOU3BeJeHBl BOLOJAasHke pabothl,
APYroi — Gbl/Ia cAaeaaHa MombITKA MOA0HTH K ONpeles]eHnlo Bo3pacTa Iy-
TEM MdCCOBBIX ITPOMEPOB CJOEBHI, HHAYE TOBODH, GIJIJ[EI caegana HOHLI’TK&
TMOJAOHTH K pdspelieHHio TOH ke 3agayM, HO TOJLKO HEe Ha OCHOBAHHH
HENOCPeICTBEHHLIX HAOMI0I€HUIT HaJ CKOPOCTHIO BO3OGHOBIEHUS 3apOC/Ieii,
d, TdK CKd3dTb, KOCBEHHBIM NyTEM.

Jlas mpoBejgenus BogonaasHuix padot na MypmasckoM noGepexkbe ObliH
BBIOPAHBI TPU PASAMYHBIX MYHKT4 € PA3JIMYHBIMM SKOJOTHUYECKUMH YCJIOBH-
sMu (M3 HUX ABa Oblin HaMedensl B Koabckom 3aime W oaud Ha o. Knap-
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qmne). B stux mymkrax B sapocasx L. saccharina w L. digitata Boronasamu
GbLIM ONMYIIeHBl ¥ YKPEIVICHB Ha PasIuuHBIX TAYOMHAX JepeBAHHBE PaMbl,
saxpaTelBajolne miowaab B 4 #°. Bce pacrenud, monabuide B pamy, Obliu
THIATEJBHO BBHIOPAHB BOJOJA3aMH M JJs ONpeJeJeHHs NPOAYKTHBHOCTH
[HpPoGHOro yuacTKa OBUIM B3BelIeHBl M 3aTeM mpoMmepenbl ! Brikomennse
TakuM 00pasoM TJAOIAAKH JOJMKHE CAYXKHUTH 0O0beKToM HabaogeHuii B
TeueHue pifd JeT; NyTeM HOBBIX [OKOCOB Uepes roj, ABa H T. J. MOXHO
OBLI0 ONPEeAENHTHL TOA0BOM NPUPOCT JAMHHAPHH.

Hast onpenenenust Bospacta JaMumapuii myTeM MaccoBOFO IpoMepa
CIOEBHII, HAMH OblIA TpHUMeHeHa c/aeAylOmas Meroauka. Jlerom 1931 r.
B Ouaenbeit ryGe Koabckoro saansa ma TayGune 4—6 i Gpuin B3ATH 00-
pasubl L. saccharina, f. membranacea B xoanvectse 120 mryk. Beck codpa-
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Qur. 9. Laminaria saccharina. llpoMepsr B Lauuy
CTEPHIBHLIX 3K3EMILIAPOR
Fig. 9. Laminaria saccharina, Length sizes of the sterile specimens

#blii MaTepuan, B KOTOPOM OKd3aJHCh CMOPOHOCHBIE W CTePHIbHBIE 00pas-
ULl JaMUHApUM, Obl1 B3BelLIeH M IpoMepeH. PesyabTaTil mpoMmepos npen-
craBjensl Ha ¢ur. 9 u 10 B hopme KpuBbix yactorsl. Ha stux kpusbix
no old OPAMHAT OTJOKEHB PadMepbl CJIOEBHI, 0 OCH aGCLUUCE — YACTOTA
JAHHBIX pasMepoB.

Y CHOPOHOCHLIX 3K3eMIUIApoB L. saccharina nauGoabiuuii 1poueHT
(37°/y) cocrapaser rpynma pasmepamu oT 2 o 2,5 #, Ha060POT, HAMMEHD-
MMH NPONMEHT HajaeT Ha 3KICMILIAPHL, JJWHA KOTOPHIX HE IpeBbiLaeT
aauny 1 .

HuuToxHblH IIPOLEHT BCTPEYAEMOCTH IK3IEMIIAPOB AJUHOR a0 1 M B
CHOPOHOCHBLIX o6paslax yKashiBaeT Ha TO, YTO B OCHOBHOH cBoeil Macce
BCe TaKHe SK3eMILIAPB OYIYT CTePUJBHBIMH MJIH HE3PEJbIMH.

C apyro#f cTOpoHbl, B JuTepaType UMEIOTCH ykasauus Ha TO, urto L.
Saccharina na nobGepexpu [lIBeunn HaymHaerT NJIOAOHOCHTH JMILL Ha BTO-

1 Mutepecyiomuxcs pe3yJanTaraMy NPOMEPoR H B3BCHIMBAHME OTCBIIaeM K HImEMy
oryery (6), nameyarawnomy B 3-M Buim. Ill-ro Toma ,Tpynmos 'ocynapcTBennoro okeano-
rpapuYecKoro HHCTHTYTA .
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poMm roay xusuu. Ecau mpumsate Toxke camoe aaa L. saccharina Myp-
MAHCKOTO TMOGepekbs, TO MOMKHO MpPEIloN0XUTh, YTO BCE SK3eMILISIPhI
A0 1 pmanoll fBJASIOTCS  OJHOTOA0BAJBIMU. _

Axsemmasipsl ot 1 go 1,5 # aauubl cocraBasior Jguitb 17°, ot Bcero
KOJANYeCTBA CHOPOHOCHBIX JIaMHHApH#, B TO BpeMsi KaK SK3eMILIAPBI STOH
#e IIUHB HanOOJgee 4acTo BCTpedyaloTces B oOpasnax CTepH/ILHOTO MaTe:
puana, rae cocrapasior 35,9%,.

910 06CTOATEABCTBO YKA3blBAECT HA TO, UTO 3K3eMILISPBI, XOCTHILIAE
1,5 M paunbl, B Goabliell cBoeil yacTH Bce e SABJIAIOTCHA elle He3peJbl-
M#, T. € HeCHOCOOHBIMM K ILIOJOHOLUEHHIO.
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Pur. 10. Laminaria saccharina. TlpoMepst B LAHHY
CMOPOHOCHBIX IK3EMILIADOB.
Fig. 10. Laminaria saccharina. Length size of the sporu-
lating specimens

Tpyano mpeamonarath, YTO 3TH SK3eMILIADHL ABJSIOTCH OJHOTOJI0BA-
JBIMH, T. €. 4YTOOBl Ha ceBepHOM molepexbH Laminaria saccharing ot
MHKEPOCKOITHYECKOTO TI[)OPOCTI(E MOTJa JOCTATHYTh B OJHH TOJX paamepoﬁ
1,5 a. Ilo Bcelt BepoOATHOCTH, 3TO fABJeHHe CHeAyeT OOBACHHTH WHAue, a
MMEHHO, UTO BCE SK3eMIAApPDLI 5TOH MJAMHBI HaL0 OTHECTH K ABYXIOgoBa-
JuiM popMaM, HIM HHAYEe TOBOPS, MOXKHO IpeAnoaaraTh, Uto y L. saccharina
B OCHOBHOH Macce HAYHHAIOT IVIOLOHOCHTL SK3eMILISAPbI, AOCTHIIIHNE BO3-
pacra 3-x Jer.

Cpesnee B3BelleHHOe 3HAYEHHE PA3MEPOB CJOEBHIN JJIsi CHOPOHOCHBIX
3K3EMILIAPOB, NOACYUTAHHOE 1O (hopmye:

Xnmy
Xnm '

rIe— /I YMcJ0 KJjacca, M — cpejiHee 3HAUYEHHE JJs Kjacca, Y — 4ac-
TOTa KJaacca, OKaszaJoch paBHBIM 2,0 M 1J8 CTEpHJAbHBIX Xe - 1,1 .
CrepopaTe/ibHo, cpenssi BeJIMYHHA CIOPOHOCHOTO IKIEMIIAPA MOUTH BABOE
G0J1bIIe CTEPUJIBLHOTO. :
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Tak Kaxk BeJdu4dHa 3K3eMILIAPoB B 1,1 4 OpH CYPOBBIX YCJIOBUAX
CEeBEPHOTO MOGEpexbA OTBedaeT N0 Beeil BEpOsSTHOCTH BO3PACTYy HE Mehee
‘2-X JeT, TO CJelyeT IPEeAI0JOXKHTb, KaK yxe Bbilie OBLIO OTMEYEHO, HTO
B OCHOBHOH cBoell Macce L. saccharina wnadyupaer IJIOJOHOCHTEL HE papee
 3-ro roja. ITo OGCTOATENBCTBO IPEACTABIAETCH YPEe3BHIYAHHO BAXKHBIM €
TOYKH 3PEHUS CKOPOCTH BO30OHOBJEHUS BBLIKOIIEHHBIX MJIOWALEH.

JLasi mpoAoJKeHHs 3THX PaboT O ONPeAeJeHUIO BO3pACTd HAMM JeTOM
1932 r. B Ouenbeil ryde 6put foNOAHATENBHO cOOpaH MaTepuan mo L. sac-
charina f. membranacea. C60psl GbLJIH IPOU3BEIEHb! B HIOHE U B MIOJIE, TPHYEM
B nione Opwio mpomepeno 270 ska., B uioge 200 sxa. Ha ocHoBanum 3THX
npomepoB Oblin HOCTpoeHbl Kpuswle (pur. 11 u 12); no ocu opauHat or-
JOMEeHBl pasMepbl CJI0eBHIN B AJHHY, IIO OCH (’JGCHHCC—U&CTOTH AdHHBIX
PA3MepoB.
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bur. 11. Laminaria saccharina.
Kpusas npomepos cnoesumia (2710 sxa.) 8 nanny (2/VI-1932)

Fig. 11, Laminaria saccharina. Frequency curves for the size
of thailus in length (270 spec.) 2/VI-1932

[Tpu cpaBHEeHHH 3THX KPUBLIX APYr ¢ Apyrom Gpocaercs B rJjasa 6oib-
Ioe UX CXOJACTBO, 4 HMEHHO ob6e oHM OTJAHUAIOTCH Oosee WIH MeHee HCHOI
TPEXBCPINUHHOCTBIO. Ira TPEXBEPIIHHHOCTL fAPTE BBICTVHACT Hd MIOJNBCKOH
KPUBOIf, OJHAKO U HA HIOHBCKOIH KPUBOH € JOCTATOYHOH SICHOCTLIO HAMEeUa-
IOTCH TPH YACTHBLIX MAaKCHMYMAa.

[lepBasi BepuimHa o6euX KPHUBBIX COOTBETCTBYET IK3eMILIAPaM AJUHOH
jgo 0,4 a T. e. K 3TOii BepIIMHE OTHOCHTCH BCH MOJOIbL JdMUHADHH; BTO-
past COOTBETCTBYET JBYXJETHUM, M TpeTbsl — Tpexjgernum (Gopmam. Ta-
KHUM OﬁpaSOM, MOJYUCHHBIE HAMH AaHHBIC NOATBEPHAAIOT cjaeJaHHbple HAMH
BLIIIE MHPEANOJNOKEeHHA O paclipefeleHuu JaMHHapui 1o Menbired mepe
Hd TPH BO3PACTHBLIX TpPYIIbL

Kak yxe GbL10 yKa2aHo, JaMHHAPUYU TOBUAMMOMY HAUHHAIOT IIOLOHO-
CHTh B MaccoBOM KOJHYECTBE HA TpeTbeM roay cBoel xusHu. Jlaapmei-
masd HMX Cy,ﬂbG.’l ocTaercs IOKAa He BLIICHEHHOH, a UMEeHHO, HeU3BECTHO OT-
MUpaeT-IH y 3THX JaMHHAapHil cJjoeBullle, WM OHM MPOIOJDKAIOT CyliecT-
BOBATh eIllle HECKOJBKO JeT, HeOoJAHOKPATHO IpeTeplreBas Jullb CMeny
JIHCTA.

Kpussie 1932 r. ne galoT OrBeTa Ha 3TOT BONPOC; CJAEIYET JHIb
OTMETHTb, 4TO OTCYTCTBUE 4-H U 5-if BepIIMH, KOTOPHE COOTBETCTBOBA/IM-
Obl UeTBIPEM M NATHJAETHHM (opMaMm, HH B KoeH Mepe He sIBJIsCTCH AOKd-
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2aTeABCTB OMTOJHOTO oTMUpanus Tpexaetnux (opm. HaoGopor, Goaee
BEePOATHO, YTO NMOATBEPWIAeTCH H JUTepaTYyPHBIMH JAHHBIMH H peE3YJIbTd-
TdMHA HAIKUX I!iiﬁ.}llﬂ,"leﬂﬂﬁ, 4TO JaMHHAPHH OTUYAOTCS oo/ bHIeiH npomoJi-
KATEJABHOCTBIO JKM3HW, YeM TpH roma. Orcyrcrue 4-ff u O5-i Bepliuy
HA RANIMX KPHUBBIX MOMKeT OBITH 0OBACHEHO TEM, YTO JaMHUHAPHH, AOCTUTHYB
Tipt_‘,ﬂUCTH Hi T[)(:,"l‘ldﬁ rom, mMpH ;'_l‘cl.TIbHEﬁIUHX CMeHaX JHCTa 3daMeTHOrO ITpH-
pocTa B JJIMHY YXKe He JAaloT.

B ponoJnenue K 3THM KPUBBIM NPUBOJIMM €€ KPUBYIO IPOMEpPOB Jd-
MUHA DUk, ABASIONIYIOCSH PE3YAbTATOM 00paGoTKU TOTO MaTepuasd, KOTOpblif
Gel1 wamu moayden B 1931 1. myrem BomosasHeix pabor. HecmoTps Ha
ouelb HeGOIbIIOE KOJAMYECTBO MaTepHana — Bcero 47 3K3. — 3Ta. KpuBad
Aana HAM TY JKe TPEeXBepPHIMHHOCTB, 4TO u kpusbie 1932 1. (¢pur. 13).

1o obCTOATENBCTBO JAHIHUH pas yKasplBaeT Ha MPAaBHJABHOCTDL HALIHX
npenodOKenuil 0 TPeXroAWYHOM BospacTte JaMuHapuii. OXHAKO BBHAY
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Pur. 12, Laminaria saccharina
Kpusaa npomepos cioepuma (200 sxs.) 8 manny (28/VI-1932 r.)
Fig. 12. Laminaria saccharina, Frequency curves for the size of
thallus in length (200 spec.)28/VI1-1932

crieuprueckux ycaopuit Onenbeil ryGpl: CHALHOH ONPECHEHHOCTH, 3alIK-
UIEHHOCTH OT NPUOOA M MECYAHOTO IPYHTA, a TAKKE HeAOCTATOYHOCTH
ungpoBoro MaTepuaJa, Hamu HadaoAenus TPeGyIoT AajbHelel npoBepKu.

IlI. PaboTsl mO M3y4eHHI0 npolecca CNOpoHoleHus y Laminaria

Hayuenne mpollecca CMOPOHOIICHU Y JaMuHApuil ObIJIO HAYATO HaMM,
KAK Yie Bbillle YKasbiBajdock, jetoMm 1931 r. B c. [Toasprom. Drtu’l padoThl
MMeJaH CBOEH 11eJbI0 BHIICHUTL, KAK MHTEHCHBHO Pa3BHUTA CIOPOHOCHAN 30HA
V. JaMHHAPWH M B KOHEUHOM HTOre AOMKHB OBUIM AaTh HUQpPbI, Xapakre-
PHZVIOIIKE CIOPONPOUZBOANTENBHOCTD JaMUHAPUE, & HMEHHO OIPeACaUThH
TO PUOIU3HTENBHOE KOJUMECTBO CHOP, KOTOPBIE B CPelHeM TPOH3BOJIUT
Kakablii skaemnasip L. saccharina w xaxauiit sxsemmaap L. digitata.

Jlanuble 1o KOAMUECTBEHHOMY YHETY CMOp Y PasiuuHbIX PaCTHTEIbHBIX
OpraHu3aMOB MPUBOASTCH B HeJOM psaje pador. Oanaxo mojcuerd crnop y
BOJAOPOC/AEH, MOCKOALKY HAM M3BECTHO, O CHX TOP HUKEM He NpOoM3BOJAM-
J0Ch, UTO M 8d4CTABHJIO HAC BaHATHCA M3YUYEHHEM BONPOCA CHOPOIPOU3BO-
aurtenbHocTd JgdaMmuHapuii Koabsckoro saausa’.

L Vike mocie OKOHYAHMS MOATOTOBKH Hacrosdwmeli paGoTel K meyaTH MHoABHAACh pa-
Gora I. l"afina (22), nawmasg noxcyer soocnop Aast Laminaria japonica. Lludpu
. I'afi ma, xapakTepusylouiHe CnopoHocHocThL L. japonica, 3aMETHO OTAHYAIOTCH OF
TOAYHEHHBIX HaMd A Jamunapuilt Koabckoro saiampa. lloBuaumomy 370 o0hACHAETCH
GoapIuM yHcaoM cnopaurues #a 1 ¢ u GONBUIAM YHMCAOM CMOP B KaKIOM CHOPaHTHHU
(64 Bmecro 32) y Laminaria saccharina n L. digitata.
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HaGmoenust Hajg mpoleccoM CHOPOHONUIEHUS UPOM3BOAMIMCH HAMH B
TeX Ke NMyHKTaX M Haj TeMu ke (opmamu, uro u npu paGorax no uayde-
HUIO TEMIIa POCTa W ONpejeJeHMs Boapacta Jamunapuil, T. e. B Oaenbed
ry6e nas L. saccharina Lamour {, membranacea n y ,Pa3burnix xopabaeii”
aaa L. digitata (L) Lamour f. typica Kjellm (cm. ¢ur. 16).

B pesyabrate namu Oplna ycTaHOBJAeHA NPOJOJNKHTENBHOCTH TEPHO T4
IIOOHOIIeHUS! Y JaMuHapuif, B 4aCTHOCTH, OTMEYEHO, UTO yXKe B Mae-HIoHe
HHOTJA Jaxe U MapTe BCTPEYAIOTCS OTAEJAbHBIE TJIOJAOHOCHIHE IK3EMITIsAPLI.
- B ocnosHOl cBOeit Macce JaMHHAPUH HAYMHAKOT CHOPOHOCHTH B KOHIE
HI0JI#; 3TO ABJEHHE MAacCOBOTO CHOPOHOIIEHHs OXBaThIBaeT coboil mepuox
or 1-ro po 11/, mecsleB, K KOHIY aBrycTa MJIH Hadady ceHTaOps OHO YKe
3aKaHuMBAETCS.

Kuann (24) B cBoell paGore gaerT cienyioimue ykasaHus 10 CIOpO-
Howenuto aamunapuii HiBesckoro moGepexbs.
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Dur. 13. Laminaria saccharina.
Kpupas npomepor 47 k3. caoesnma 8 gauny (22/VII-1931 r.)

Fig. 13. Laminaria saecharina. Frequency curves for the, size
of thalius inlength (47 specimens) (22/VII-1931)

»Der Winter ist auch die Zeit der Fortpflanzung unserer Laminaria-Arten.
Schon Mitte Oktober hade ich Sporangiensori mit entwickelten Schwirmzel-
len gesehen. Die Sporangienentwicklung setzt dann wihrend des ganzen
Winters fort und noch im April findet man an den vorhandenen Resten des
alten Blattes Sporangiensori.”

Boamoxkuo, uro y namunapuit Kospckoro sanauBa mpouecc CHopoHomies
HUsS HMeeT MecTO He TOJbKO JEeTOM, HO H 3UMOH; TaK, BepoATHO, OTAENhL-
HBIE CIOPOHOCAIIHE SK3eMILIS Dbl MOMXHO BCTPETHTh B 3HMHHE MECSIbL Omlaxs_,
MacCCOBOe IJIOJAOHOIIeHHEe CJeIVeT BCe e OTHEeCTH TOJBKO K E_IBI‘_YCTy

ﬂJIH KOJHYECTBEHHOIO onpeleJeHns crnop y .."ldMHHdePI HAMH B daBry-
cte 6pu10 cobGpano 150 sk3. L. saccharina §f. membranacea n 50 3sxzem-
nasipos L. digitata 1, typica.

Bee o6pasist 6bl1n B3BENIEHDB ¥ MPOMEPEHDI; 3aTeM CIOPOHOCHBIE 3K3e =
misipsl OBLIM OTJe/eHbl OT CTEPHJbHBIX H Yy MEepBHX OLLIH NPOU3BEIEHbH
OIIPEHCJIEHHH Imoman CTepH.-'IbHOI';I H CI'[OpOHOCHhIX yacTei.

Kak m3BecTHO, CHOPOHOCHAA 30HA JaMHHApPHil UMeeT BHA DLIXKEBATHIX,
cJerka BRIIYKJBIX NATEH, pacroJaralonmuxcay L. saccharina no cepepuwe
tagaoma, y L. digitata na xoHuax pacceveHHBIX JUCThEB, TO M0 0GEUM CTO-
poHam caoeBuiia, To mo oxHoil. Popma M BeJUUMHA ITHX NATEH OUEHK
CHJABHO BapbupyeT: y L. saccharina ouun GoJblieit YACTHIO UMEIOT BUI 1M~

1T, Taiia (loc. cit). ormeyaer B ornowenuu L. japonica pa paianHeBoCTOYHOTO
noGepexns, 4To B CepeluHe CeHTAOps GOIBIIMHCTBO JAMHUHAPUI YIKE BHINYCTHIO 300CITOPLE
H paspyumeHo BoAHAMy. 5Ta KOHCTATANHA OTBEYAET PE3yAnTaTaM Hawux HaGaiofeHui.
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pokux mogoc; y L. digitata own Gojee pasHOOGDA3HEI W MpeACTaBJEHB
f0 B BHJAE Y3KHX MOJOCOK, TO B BUAE KPYXKKOB H T. .

[Tocre Toro kax Ipoliecc CIIOPOHOINEGHMS SaKAHUMBAETCS M CHOPH
BBICHIIAIOTCH M3 CHOPAHTHEB, pbDKeBaThle NATHA MPUHUMAIOT 3€JeHOBATHIi
OTTEHOK H OCJHM3HHAIOTCH. B JajibHelIlneM TKaHb 3THX MO3€deHEeBINUX MATEH
paspyliaeTtcsi U Ha MX MecTe OCTAKTCA OTBEpPCTHSl, KOHTYPH KOTOPHIX
COBMAJAIOT C KOHTYpaMM IepBOHAYAIBHBIX nsTeH. MOXKHO CUMTATBH, UTO
C 3TOro MOMEHTA HaAUMHAETCH pda3spyuieHue JHUCTOBOH nJaJacTHHKH, T. K.
NpOABIPSBJIECHHAS, YK€ IoJaypaspylleHHas JHUCTOBAf IJIACTHUHKA 3HAUM-
TeJbHO Jierde, yeMm MHeJas, MOJJAdeTCH BO3JeHcTBHIO NMPUGOsS W IITOPMOB.

Mertoauka onpenejenusi Bcell IVIOMAajd JHCTOBOH MOBEPXHOCTH Y
.."IaMHHﬂpHﬁ 3dKJIYaJgdch B CJIE,-‘lYIOIIIEM: YV KaXKIgoro CIIOPOHOCHOTO IK3EM~
IJsipa BBIPE3aJuch HOKHMIAMM BCe CHOPOHOCHBIE WSTHA, KOTOpble 3aTeM
KJaJuch I0J CTeKJAO ¥ B IIPOXOARIIEM CBETE 3aPHCOBLIBAJIUCH HX KOHTYPHI
Ha Oymare. g

[Tomyuennble TakuM 0GpasoM KOHTYPH N8TeH 00BOAUIUCH MIAHAMETPOM
M IIyTeM TPOCTBIX apu(MeTHuecKuX BHIYUCIEHHMH onpejessiach MIACHIANL
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dur. 14. Laminaria saccharina. bur. 15, Laminaria digitata.
YacroTel 3HayeHUH OTHOIIEHHH TOBEPX- YactoTel 3Hauenuil OTHOIIEHHS HOBEpX-
HOCTH CNOPOHOCHOH wacTH aucra k ofuiet HOCTH CMOPOHOCHON uacTH JHcTa K ofueit

HOBEPXHOCTH Jaucta (B ). nopepxuocTd aucta (B Y/p).

Fig. 14. Laminaria saccharina. Frequency Fig. 15. Laminaria digitata. Frequency cur-

curve for the ratio sporogenous leaf surface ve for the ratio sporogenous leaf surface
to the total leai surface (in ") to the total leaf surface (in /)

3THX IsaTeH. B cBoic ouepeab crepuibHas 4acTh paspesatachk B 3aBHCH-
MOCTH OT TOH WM MHOH (OPMBI JHCTBEB M MX TOPUPOBAHHOCTH Ha Gojee
WM MEHEee MeJKHe KYCKH. ITH KYCKH YKJIaIblBaJUCh Ha GOJbIIME JUCTHI
Gymary, IIomaAb KOTOPLHIX Gbl1a 3apaHee BBIUMCJAEHA, ¥ BBICYHTHIBAJIOCH,
KaKyl0 4acTb IVIOW@AAH 3TOro JucTa OyMard 3aHEMAJdO paspesaHHoe Ha
KYCKH CTEPUJbHOE CJIoeBHIle MccaelyeMoro ofpasia.

B pesyabrare 3Tux paGoT HaMmu GblAW HOJYy4YeHsl cleayioltde Hudpo-
BBle Jamubie: aas L. saccharina mnomaab TOBEPXHOCTH BCell JHCTOBOI
ILIACTHHKY paBHa B cpexnem 7560 cu® maomans CHOPOHOCHOH 30HBI—
330 cu*; B cpesHeM cropoHOCcHas 30Ha sanuMaer 4°/, Bceil JqEcTOBOH TIO-
maan (em. taba. 1). ¥V L. digitata naomaap Beeff JHCTOBOH NIaCTHHKH
okasajiack pasroii 4000 cu® miromans croporocuoil 3ous— 450 c.x?, oTKy 1a
cnopoHocHas 8ona cocrasaser 11°/, ot obmeii aAHCTOBO#M MOBepXHOCTH.

Has Gosee HArIAIHOTO IPEACTaBJIEHHSt O TOM, KaKoe IIPONEHTHOE
- COOTHOIIEGHHE MEeXJYy CHOPOHOCHOH INIONIaJbI0 BCeil JIMCTOBOH IOBEpPXHO-
CTH Yalle BCEro BCTPEUAeTCs, HAMH ObIJIM BplUepUEHBl ABE KPHBLIE: IEp-
Bds W3 HUX java gas L. saccharina, ropas mas L. digitata (cm. pur. 14
u 19).

[lo ocm opaumaT OTJIONKEHH NPOLEHTHHE OTHOUIEHUS TOBEPXHOCTH
CIIOPOHOCHOH 30HBI K ILIOW@AM BCeH JIHCTOBOH IIOBEPXHOCTH, IO OCH
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a0CIHCC — KOJHUECTBO axscmn:rﬁpos, COOTBETCTBYIONICE AAHHOMY TIPONEHT-
H(_)My OTHOINEHHIO. |

B Kax BuaHo M3 3TUX PHCYHKOB, Y 00OMX BHMJOB 4allle BCEro BCTpeva-
J0TCH TaKue SK3eMILIAPbl, YV KOTOPHIX CIIOPOHOCHA# MACThb S3dHAMACT He
foaee 5/, OT IIONIAAK MOBEPXHOCTH BCEro JIACTA.
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[Tpu ganpHellnieM CpaBHEHHH 3TUX JABYX KPUBBIX MOMCHO OTMETHTH
caepyione pasauausti: 1) y L. saccharing xpusasi ¢ MAKCHMYMa BBICOKHX
aHAUeHHWl cHauaJa pesKo, a MOTOM OoJee MeAJeHHO NagaeT BHHMS, TOLAd
Kak y L. digitata pasHuma MexAay HauOOJNBIIMMH H HAUMCHBIIMMH 3Hauc-
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quAMH TOpasio MeHee SHAUATENBHA, BCEACTBHE Uero NajeHue KPHBOH
apaunTeaLHO OoJee MOJOTOE; 2) xpupas L. digitata Goaee pacTaHyTa B I0-,
pPH3OHTA/IbHOM HATIpaBJICHHUY. 10 nocaeiHee 0GCTONTENBCTBO OO BACHACTCH
tem, uto y L. saccharina W3 BceX CIOPOHOCHBIX o0pasnos BoBCE HE GBLI0
BCTpedeHo SK3EMILIAPOB, ¥ KOTOPBIX CIOPOHOCHAA MO b cocTaB/siaa Obl
10—15%, o BCeit MIOMWALHN cnoesuma. Y. L. digitata Taxkux SK3eMILIAPOD
€ .,IT[')BI:IH!E-:I{HDii UHTEHCHUBHOCTDIO® PA3MHOMCHUA okazajoch 17%, oT BCero
KoJauuecTna BafATLIX (‘.l_'{[')p()H{'!CH].IIHX (_)6pfi3Ll()B.

Kak BHAHO U3 IPHBEJEHHBIX PHCYHKOB, X4 L. saccharina ObLI1 B3ATDI
Gonee ApoCHDIE KJIacChi, d amento ot 0 mo 2,5% oT 2.5 a0 5% U T. A
B TO BpeMA KaK Y L. digitata xaxaplii Kjaacc HMEET GoJbIIYI0 aMILIH=
Tyay —oT 0 70 54 OT -0 Ao 10, u 1. a Ecau nist L. saccharina B3sThH
Te e KJjacchl, UTO M A L. digitata, 1o 3K3eMILASPOB, Y KOTOPHIX CIOPO-
HOCHAsl 30HA saHumaeTt OT 0 mo 5"/q OKaMercs peero 33-4-9=—42, T. €,
raKne SK3EMIAAPE COCTABAT 84¢/, o1 Bcex MPOPaGOTAHHBIX o6paauos L. sac-
charina, uHage TOBOPS, OCHOBHYIO Maccy CHOPOHOCHIIMX IK3eMILIAPOB CO
cTaBAAIOT TaKue, y KOTOPHIX CIOPOHOCHAR molnaap 3anuMaeT He OGozee
50/, or Bce#t maoAAR cJI0EBHIIA.

y L. digitata mony4aioTcs HECKOJIBKO WHBIE COOTHOIIEHWs: 3K3EMILIL-
poB C ,Manoi WHTEHCUBHOCTBIO® CNOPOBROIIEHHS, T. €. Tex, Yy KOTOPBHIX
CropoHOCHAS MAONIaLb sanumaeT He Goaee 5%/, OT BCEro caoeBulia, OBLIO
serpeyeno 19 mTYK H3 38, T. €. OHM COCTABJAOT 500/, oT BCEro KOJIH-
yecTBa CHOPOHOCHBIX 0GPasIloB; ocraabhble 50/, maxaloT Ha TE SKIEMILIA®
pBl, Y KOTOpPBIX CMOPOHOCHAT qacth 3anumaer H—15%.

Ecnu mpuBATb, YTO KOJAWUECTBO COpaHTHes, IPUXOAANIAXCH Ha Kax=
mit 1 e,y L. saccharina wy L. digitata oxuHaKoBoO, TO clelyeT NpHs-
HATH, 4YTO i digitata oTIAYAETCS GoJbIIoil MPOU3BOANTENbHOCTLIO, HIIH,
YTo TO e, KaKAbH IKIeMIIAp L. digitata BuiOpachiBaeT o6biaHo Oodnbllee
KOJUUEeCTBO CIop, UeM waxasit sxsemnasp L. saccharina. ;

MeroguKka Iojcuera CTropanrues saxiouanach B caeayiomem. C yacti
caoepuitia Laminaria, MOKPHITOTO CTOpPAHTHsAMH, AeJalcsi N0 BO3MOXKHOCTH
TOHKWiI TOnepeyuHbli Cpes. JateM NOA MHKPOCKONOM NOACYUTHIBALOCH KOT
JMUECTBO CIOPAHTHEB, ACHO BUAHBIX IIPH JAHHOI yCTAHOBKE MHKpOMETpHUE
cKOTO BUHTA, T: €. TOJACUHTHBAIACH CNOPAHTUH, Jdexkalipe B OJHOH MJO-
cxocTH. Beero, TaKuM 00pasoM, ObLIO npocuurano 50 nmpemaparos, NpUros
TOBNEHHBIX KaK C PasaMYHHX SK3eMILISPOB, TAK M C Pa3JHUHBIX YaCTeH
JWcTa OQHOTO M TOTO Ke 3KseMuaspd Laminaria. Ilndpbl, XapaKTepusy-
lolltie 3TH TMOACYETH, OblIK OUEeHb NOCTOSHKEL T. € KOJHYECTBO CHOpAH-
THEB TIPpH nojgcyeTe HX B paa:lmmblx llp&l’{iipElTElX, MouTH He BﬂprpOBa.ﬂ'U
WM e ec/u M BapbupoBalo, TO B OUE€Hb He3HAUATEJLHOH CTeleHH. Cpen-
Hee KOJAMUECTBO CHOPAHTHEB B OMHOM JAuHefiHOM MWJIIHMETpe OKasaloch
pasubim 15 mT, ¥y L. digitata — 96 wT. OTKyJa Ha 1 cM® aucToOBOl MOBEPX-
HOCTH CTIOPOHOCHOI 30HW MPHXOJUTCH y L. saccharina 562 500 cnopau-
rues, v L. d.igifatu.»f};ZlGO(l (ta6a. 1).

Jls MPOBEPKHM TOJYUCHHBIX TAKHM 06pasoM Hu(POBHIX AAHHLIX, HAMM
6L NOACUMTAHBl CHOPaHTHH M HECKOJABKO unbiM MeTogoM. Ha TOHKOM
TAHTeHIMAbHOM Cpese CIOPOHOCHOH TKaHH JHCTA 1OACYATHIBAIOCH TOA
MHKPOCKOTIOM KOMAHUECTBO CMOPAHTHEB, TTPUXOAANMXCA Ha eqUHUIY ILI10Ta-
. Uudpoi, noayueHnbie [epBBIM H BTOPLIM crocoGoM, XOpouo CoBMa a1
Mek Ly CoOOii, YTO YKashIBajo Hd JOCTATOUHYIO TOYHOCTH MPHHATHIX HAMH
METOA0B 1nojacueTd.

Jlas moacuera cnop GLiia pMMeHeHa upesBnaiio npocras MeToauKd.
Dbl IPHTOTOBJIEHbBI fpemaparsl o CHOPAHTHAMHA JaMuHApUH M 3aTeM B
pasIHUHBIX CHOPaHTHAX GH10 TPOCUATAHO KOAMUECTBO CIOP, JlesKalux
B oHoii maockocTu. Kpome TOro GLiAK CleJdaHbl Homepeunble Cpesbl 1epes
CHOpAHIMA W HA ITHX TOMEPEUHBIX cpesax MOACYMTAHO KOJIMUECTBO criop.

[Ipouasegerue NOJTYUCHHbIX TAKHM 006pasoM BEAMYHH AANO HAM KOJIUYeCTBO

4 Tpyms BHWPO, 1. VII
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Tabauya 1

Table r

YHCAOBBIE XAPAKTEPUCTHKH cnopodocHocTH Laminaria saccharina u L, digitata
Numerical characterictics of spore—bearing in Laminaria saccharina and L. digitata

Bun Species
L. saccharina L. digitata

Hnomans auctosolt maactuHkn B cu? i :
Area of the blade surface in sq. em. . . . ., . 7 560 4000
Ilmomans, sanaran cnopowocnolf Tkampio B cH2
Area occupied by the spore-bearing tissue in sq.cm. 330 ) 430
Koaudectso cnopanruen B 7 cu? nucrosoli mo-

BEPXHOCTH .
Number of sporangiae per sq. cm. of blade .

BULTACE. N LR s T 0= S R 562 500 931 600
Koanuecrso cnopanrues, npuxogamuxcs ua 1 sg3.
Number of sporangiae per 1 specimen . . . . 185794 000 - 417 485 000
Komuuectso cnop, npuxonsuuxea Ha 1 sxaenn-

aap ;
Number of spores per 1 specimen . . . ., . ./ 11 890 800 000 26719 000 000

CIOp B OJHOM CHOPAHTHH; OHO OKAa3aJ0Ch PABHBIM M y L. saccharina u vy
L. digitata 64. Tax xax Hama pabora He nmena b BUAY HUKAKHX I[HTO-
JIOTMYUCCKHX MCCIAEAOBAHMH, TO W 3Ta HECKOJBKO NPUMUTHBHAS MeTOAHKA
TOACHETd CHOp, MIA HM3ydYeHHS NpoIecca CHOPOHOMICHUS, Kasarachk HaMm
BIOJHE IIpHEeMJeMOM.

Ha ocnoBanuu mnoayuennpix UHBPOBBIX JAHHBIX, XapaKTepPU3YIOIUX
BEJMYUHEL IJIOMAAH CIOPOHOCHOH B0HH, KOJHYeCTRO CIIOPAHTUeB, TIPHXOIH-
HIHXC HA €XMHALY ILIOMIAZH H KOJHYECTBO CHOP B KAMIOM CIIOpAHTHH,
HaMu GBLIO OIpeieleHo TO KOJUIecTBO CIIOp, KOTOPOE B CpefHEM Npou3-
BOIUT KaMnabld 3xseMmmasap Jamunapuu. aa L. saccharina uucno Crop
OKasanoch pasusim 11890800000, naa L. digitata —26 719000000, Cono-
CTABJsAA 3TH JIBE BEJIHYUHBEI MEXAY CoO0H, MBI MOKeM CKasarb, uro L. digi-
tata seicenBaet cmop 1o Kpaiine MepeB nBa pasa Godblue, yem L. saccharing.
[Tpuunna Taxoii BrICOKOI IpoxykTupHocTn L. digitata B orHomennn
KOJMHYECTBA BLICEUBAEMBIX €10 CNOP IO CPABHEHHMIO C NPOAYKTHBHOCTBIO
L. saccharina ocraercss HeBBIsICHEHHOI. Bosmoxuo, uro B stom siBaenun
HIPAIOT POJL M HEKOTOPHIZ IKOJOTHYECKHe MOMeHTH. Tak B Koabckon 3a-
aupe L. digitata Berpeuaercs oOnuHO B HauGonee OTKPBITBIX NPHGOHHEIX
MecTax Ha IaiKHX MM KDYMHLIX KAMHAX, T.e, B.Tex YCJIOBHAX, TAe Tpo-
HEeHT rulenau crop MOKeT GHITh OUYeHb Beuk. L. saccharina npennounraer
3aIUUIeHHbIe OYXTHI; B 3THX Ke MecTax, 3auuIeHHbLX OT ipubos, cozgaircs
BEPOATHO foJlee GadTONPHATHLIE YCJIOBMA s IPUKPEILIEHHS CIIOpP, 4TO
BefeT 3a co0ol MeHBINYIO HX rubes.

Kak y:xe ussecrno us JAHTEPATYPHLIX KCTOYHHKOB, MACCOBOE BLICHIMA-
HHE CHOp JAMHHAPHE MOKET M3MEHHTH OXPACKY H IPO3PaAYHOCTh MOPCKOi
BoAbl. MMen mepen coGoii LH b, XapakTepusyiomue KogH4ecTBo crop,
 BLICEMBACMBIX KaXKILIM SK3EMILISAPOM JaMUHAPHH, CTAHOBUTCH MOHATHLIM
T0 BJIHAHHE, KOTOPOE OKAa3LIBACT MOMEHT BBICHITAHUS CHOP HAa mpo3pauy-,
HocTh M XHMHUECKHE CBOICTBA BOAHI,
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Jlag cpaBHEHUS MPOU3BOJUTEIBHOCTH JaMuHapuii € TPOUIBOAHMTE]b-
HOCTBIO APYTHX DACTHUTEJBHLIX OPTAHH3MOB, CHHTACH HE GesbIHTePeCcHbM
HPUBECTH HEKOTOpBIE AAHHBIC U3 paGorel Bower‘a(/]) Mo KOJHUECTBY CHOPs
BhICEMBAEMBIX TPUOAMH M TANOPOTHUKAMH (raba. 2).

Tabauya 2
Table 2

Koau4ecTBO CMOP Y PASAMUHBIX PACTHTEALHbIX OPraHUsVOB

Number of spores in different plant organisms

Koauuectso cnop

HaumeHnopailiue BUlA B 1 3K3.
Species Number of spores per

1 specimen

Laminaria saccharin@ . « « - . = -+ 11 830 800 000
. T AR P T S 926 719 000 000
Fomes applanatum . . « « « « « - - 5 460 000 000 000
Psaliota campestris . . . « . . « - 16 000 000 000
Coprinus sterquilinius . . . « « » - 100 000 000
Ophioglossum . . « « « « « & o s 7 500 000
Botrychium lunaria . . « « < - - - 232 000

Kak BHAHO W3 mpujaaraevMol TaGJUIEl, KOJMUECTBO CHOD, OJMYYeHHBIX
qaMm Aas JaMuHapuil, HanGonee GJHM3KO TOAXOIHT K TOMY KOJU4ecTBY
crop, KOTOpoe MpOUsBOAAT rpudsl. Caeayer OTMETUTD, HTO IS rpuboB H
IS TAMOPOTHUKOB JAeTCsi KOJIHUecTBO CIop, KOTOpoe BEIGpacbBaeT Kakabli
SK3eMILIAp; €cn TMPOM3BECTH pacueT KOJMIecTsa Cmop Ha e UHHIY TLIO0-
maaw, TO modydartcs Hudps eute Gosee Gauskue K mudpam, MOJMYUEHHBIM
HaMM s JaMUHAPHIL. !

Hacrosimas paGora npoBOARAach mox o6ImUM PYKOBOACTBOM 3aBeJyromie-
£0 OTJEJOM JOHHEIX Bojopocieil mpod. K. U. Meiie p. ABTOpbI BbIpaKaioT
¢BOIO TJIYGOKYIO MPU3HATEJNBHOCTD npod. JI. A. 3eHKkeBHUY, NaBHICMY
psiJ HEeHHBLIX COBETOB H yKasaHuil KaK 1o mauHoi paGorte, TaK M MO HCCJE 0B~
HHIO TPOJAYKTHBHOCTH BOAOPOC/]Eil JUTOPAIH. Taxxe mpuxocuMm Gaaroxap-
woers H. B. Kapcakosoit u mpop. A. [I.BunorpaaoBy, OKa3aBIIN
nomorie B Haueii pagore.

Mocxksa, 1933 r. ] e L i,
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RATES OF GROWTH, AGE and SPORE-BEARING OF LLAMINARIA SAC-
CHARINA and L. DIGITATA in KOLA FJORD

By M. S. Kirefeva and T. F. Schapova

SUMMARY

In Summer of 1931 the Departmerit of bottom algae of the State
Oceanographical Institute undertook a series of works on the study of
iodine-bearing algae of the Kola fjord. These works had a stationary
character and were carried out in the village Poljarnoje, situated in the
northern part of the Kola fjord in Polarnaja Harbour (see fig. 16)

The programme of investigation included the following items:
1. Definition of the rate of growth of Laminaria in the Kola fjord. 2. Definition
1f age of Laminaria, and 3. Quantitative definition of spores, produced
oy Laminaria. As objects for observations were selected the following algae:
L. saccharina (L. Lamour f. membranacea J, Ag. and Laminaria digitata
(L) Lamour. I typica Kjellm, i. e., the very forms which abund in
the bays of the northern part of Kola fjord.

Owing to the short time of the investigations covering altogether the
period of only one year (from September 1931 to August 1932) we have
not been able to obtain exhaustive data on the above mentioned ques-
tions. However the examination of preliminary numerical data, characte-
ristic of growth and sporulation has outlined some definite regularities
which the present paper is dealing with.

!
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. Definition of rate of growth of Laminaria saccharina and L. digitata

It is well known that the Laminaria thallus in respect to age is not
homogeneous.

Every winter or spring the old blade falls off a new one
ogrowing up in its place during the year, i. e., the blade is an
annual formation, whereas the stipe is a perenpial partof the
thallus. ;

In order to obtain numerical data characterising the growth of the new
blade and the dying off of the old one,two ways have been traced: peri-
odical weighings of the old and new blade or periodical measurements
of the blade length and width. Periodical variafions in weight and
size will give us an idea of the new blade growth rate and of
the rate of decay of the old one.

The method of investigations consisted in the following: throughout
a whole year (from September 1931 to August 1932) we sampled every
month, — and during the period of slow growth once every 2 or three
months — about 25—35 specimens of Laminaria saccharina in Olenja
bay and about as many specimens of L. digitafa in thestraight connec-
ting Polarnaja Harbour with Kola fjord (see fig. 16). Fearing that
excessive age differense might cause considerable difference in weight
at the monthly ‘weighings, we- discarded while sampling all speci-
mens of less than 0,5 meters length.

The samples were measured (length of the whole plant, width
of the old and new bladesand length of stipe) and weighed raw. Then the
new blade, the old one and the stipe were cut off and weighed separately.

From all weighings and measurements was defined, the arithmetical
mean characterizing average size of thallus, blade the and stipe for a given
month, Average weights thus defined were plotted on appended graphs
(see fig. 1 and 2).

On the abscissae was plotted the time of observation; along the
ordinates — averages weight of the young blade, old blade and stipe. The
upper outline of the curve shows the average weight of the thallus for
a given month. In spite of the scantiness of our material the process of
growth is exhibited by quite regular curves.

The growth of the new blade, as shown in graphs, begins in L. sac-
charina (see fig. 1)andin L. d'gitata (see fig. 2) in January, i. €., the beginn- .
ing of growth coincides with the appearance of sun in these latitudes.
Our observations have been confirmed by Smirnov’s paper ,On assimila-
tion of polar algae*. (9) The author states that during the winter months noth-
ing but breathing processes are detected in L. saccharina and L. digitata.
From the end of January when intensity of light becomes strong enough to
be used by algae as a source of energy the Laminaria begin to assimilate.
Obviously this moment is to be connected with the beginning of
the new blade growth. g

In his work Ky lin (24)states that the growth of new blades in Lami-
naria of the Swedish coast begins as early as November, proceeding on
account of laminarine, stocked by the old blade in the course of the previ-
ous vegetation, period. It is to be noted that in the région investigated
by Kylin no polar night occurs; hence throughout the winter the algae
are in conditions of feeblz but permanent light. As tothe polar algae the
question remains unsolved whether the growth of the youngo blade does
proceed on account of the stocks of the old one in the polar night conditions.
At any rate, if this growth does indeed take place itis too subtle to be
detected by our method. An actually parceptible beginning of growth of Lami-
naria blades in Kola fjord is no doubt to be connected with the appear-
ance of the sun.
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As shown by curves of both species of Laminaria the greatest bulk
of thallus is to be observed in August, the minimum occuring in March.
This fact must be due to simultaneous intensive growth of the new blade
and as intensive a decay of the old one in March., Owing
to the rapid decay of the old blade and to the fact that the young one
could not possibly have reached large dimensions the biomass of March
is the smalliest.

Decrease of weight in September us compared to August is connected
with the termination of the vegetation period; growth is stopped; besides
the termination of the sporulation process brings forth an abundant
dropping of spores, leading to the wear and decay of the blade.

As seen from graphs I and 2 no gradual increase of weight of the
stipe is observed throughout the vegetation period, this fact being proba-
bly diie to faults ofthe method applied in our observations.

To give a clearer idea on the dynamics of growth of Laminaria we
plotted a series of curves characterizing the growth of the new blade (see
fig. 3 and 4). The first two curves, which we termed curves of ,absolute®
rate of growth of the new blade are the first derivatives of the growth-cu-
rves, The ordinates of these curves of ,absolute‘rate of growth show the
value of the new blade of the weight increase,

Both in L. saccharina (fig. 3) and L. digitata (fig. 4) growth-becomes
a negative value in September. Positive growth is characterized by twe
peaks of which the first occurs in March, the second one—in June-Ju-
ly, the second peak being in both species of Laminaria higher than the
first one. The latter is due to average biomass being greater in June-
July than in March; hence the absolute increase of blade even under
therelatively slowerrate of growth proves to be more considerable in June—
July than in March.

Curves of fig. 3—4 being a dotted line are second derivative curves
from growth—curves; they picture acceleration in rate. These curves which
we term curves of absolute acceletiraon in rate show that the increase of
the blade does not proceed smoothly but exhibits more or less acute fluctua-
tions.

Curves of absolute blade increase are of course not quite convin-
cing. Curves of relative inciease of a unit of thallus are to give a more
eliciting idea of the process. The new blade being solely responsible for
nearly all the yearly increase, its weight may reasonably be taken as the
production of one year. Terming the yearly production or weight of the
blade by P, the weight of the whole thallus, i. e., the total biomass by
B we obtain the ratio /B characterizing the productivity of a given species.
This ratio was first introduced by prof. L. A. Zenkevich (3) for quan-
titative characteristic of benthos; "it allows to compare the productivity of
algae with that of other organisms. The same ratio helps us to judge about the
rate of growth; e. g. having the monthly data for the P/B coeificient val ue we
get with help of curves for monthly variations of /B a clearidea of the gro-
wih process of the species under observation.

Before passir g to the definition of the P/B coefficient we established prac-
tically that the weighing of as many as 20 specimens sufficed to ma-
ke the fiucluations of the P/B coefficient equal to so negligible a value
as 0.2—0.3. '

The given curves show the monthly variations of the P B coefiicient for
L. sacchdrina (fig. 5) and for L. digitata (fig. 6).

It should be noted the outline of these curvesis typical of development
curves usually given in differeat biometric papers.

The ste:p rise in Februaiy and March is characteristic for both cur-
ves. During these two months the P/B coefficient grew up from zero to 0.7
in Laminaria saccharina, and from zero to 0.5 i1 Laminaria digitata,
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which shows that in the course of this period a powerful growth of the

blade had taken place. In August this ratio approaches to 1 being 0.93in L.

saccharina and 0.85 in L. digitata. Having reached their maximum in

August the curves show a gradual fall. In February-March of the succeed-

ing year, when the new blade starts growth, the process of decay of the

ol1 blade is intense and eventually in July-August the old blade disap-
ears. -

4 In order to facilitate the analysis of these two curves we plotted, as
above, some more curves. The first ones (see fig 5, 6) are the first deri-
vatives of the P|B coefiicient, and have been termed: curves of ,relati-
ve* rate, i. e., rate compared with the unit.

The second curves (see fig. 5 and 6) are second derivatives from
the P|B coefficient curves and are termed curves of relative accelera-
tion. They show the increase of the ,relative rate.

Curves of ,relative’ growth rate mirror in their main trend the out-
line of curves of ,,absolute” increase,—the only difference being that in
curves of ,relative” rate the first peak is more acute than the second,
whilst reverse interrelations are to be observed in ,,absolute* accele-
ration curves.

It should be noted that the above mentioned paper of Smirnoyv con-
tains data on the assimilation of Laminariaof the Kola fjord for a period
from March to July.

The comparison of these data on-the process of assimilation in La-
minaria with the results of our observations on growth-rate shows com-
plete coincidence of the two — peaks of assimilative activity occurring
in the very same months as the peaks of growth and, reverse, decrease
of assimilative activity falling in with the months of relaxed growth.

Causes for rise and fall are to be sought firstly in the change of
external factors, apt to influence the processes of growth and assimilation
to a smaller or greater degree. These factors are the following: light, tem-
perature and salt-regime of water, transparency and a number of others
of secondary importance. Unfortunately we have at our disposal rather
scanty data on seasonal variation of the mentioned conditions of the me-
dium; however even such preliminary material may lead to some prelimi-
nary conclusions.

Data of tte Murman Sea Observatory have shown that March, June
and July of the year 1932 were most favourable for illumination.
As to the intensity of illumination we have at our disposal only obsér-
vations on the quantity of sunny and cloudy days; thereforé no definite con-
clusions may be drawn therefrom.

We failed to find out any close dependence between fluctuations in
water temperature and the process of growth of Laminaria for lack of any
marked variations in temperature conditions in spring and summer months
which would correspond to acceleration or relaxation of growth rate in La-
minaria. '

K. D'erjuginrecords in his paper data on seasonal fluctuations of sa-
linity in the bays of Koéla fjord. It is likely that relaxation of growth
rate in Laminaria, observed in May is to some extent dependent on the
dacrease of salinity which is to be observed at this very {ime. However
we consider such an explanation somewhat artificial ihe same if not grea-
ter decrease of salinity taking place in June, too, i.e., at the time of
rather intensive growth of Laminaria. .

As to data on the turnover of phosphorus and nitrogen insea water only
‘hose work are available, which deal with thes open part of the Barents
Sea; these data are not fully appliable to the conditions of coastal
waters. It should be noted, only, that the water in February — March

. contains a considerable quantity of these salts, stocked in the course
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of the winter months; whereas the succeeding months exhibit an intense con-
sumption of these salts due tothe development of plankion. The powerful
growth of plankton, as stated by Smirnov in his paper, aggravates
the tonditions of transparency, the latter influencing, the growth of Lamina-
rid.

On the base obtained daia on variations of the P/B cofficient we made
an attempt to find the equations for the corresponding theoretical curves.
These equations, however, proved to be so complicated, as not to be of any
practical use. Therefore we do not publish these equations of theore-
tical curves.

Supplementary to curves of monthly variations in the P/B coelficient
the yearly P/B coeilicient was computed for L. saccharina and L. digitata.
The first one proved to be %}:;—:1.87 {(where 646 expresses the yearly
production of Laminaria or maximum weight of the blade in August.
whilst 346—-is the average biomass or average yearly weight of the thallus.)

: 5%
For L. digitata the coefficient equals 512 =1.14 (where 596 is the

value of yearly production of Laminaria or the maximum weight of the
blade in August, whilst 514 —is the average biomass of Laminaria or
the average yearly weight of the thallus).

As pointed above besides periodical weighings of Laminaria, perio-
dical measurements were taken too. For both operations the same speci-
mens of Laminaria were used. :

The measurements resulted in a series of curves for Laminaria sac-
charina and Laminaria digitata. Fig.7 shows the process of growth of
the new blade in length. Both curves are characterized by a gradual rise
from January to August. The curves of graph. 8 show the value of
daily increase of the blade in length. Maximum increase occurrs for both
Laminaria in March; the blade of Laminaria saccharina increasing in
March daily by 1 cm., that of L. digitata by 0.5 cm.

I1. Definition of age of Laminaria

Observations on duration of L. saccharina and L. digitata, started
in the summer of 1931 in v. Poljarnoje, were conducted along two lines
on the one handdiving works were performed for long observations on
the restoring of algae in mowed areas,—on the other— an attempt was:
made at defining the age of Laminaria by mass measurements of the
thallus.

Results of these works, perTormcd in the summer of 1931 were re-
corded in a report published in “Transactions* of the State Oceanograp-
hical Institute. On the ground of measurements of sterile and spore-bearing
specimens the existence of three age groups of L. saccharina were stated,

ceach of them being characterized by definite size (see fig. 10 and 11).

In order to continue and detalize the work on age definition we ga-
thered material on L. saccharina in Olenja Bay in summer of 1932. Sam-
ples were taken in June and July — 270 specimens being measured in
June und 200 —in July. On the ground of these measurements curves
were plotted (see fig. 11 and 12), the size of thallus in length being
plotted along the ordinate, the frequency of the given size along the
abscissae.

In comparing these curves with one another one is struck by their
perfect similarity, i. e., each one of them is characterized by three peaks.

The first peak of both curves corresponds to specimens of a length
up to 0,4 m.; the second one—to 2to3 year old forms. Thus our data,
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obtained in the summer of 1932 confirm our presumption of the existence
of at least 3 age-groups in Laminaria.

As our numerical data of 1931 (see report) have shown the mass
spore-bearing of L. saccharina begins at the third year of their life. So
iar the further destiny of these Laminaria has nct been traced, i. e., it
has not been found out whether all the tha'lus(dies off, or it goes on
living for several years longer repeatedly undergoing changes of the blades.
Both literary data and our own observations give rise to the suggestion
that Laminaria live longer than three years. Lack of the 4™ and the 5" peak
in our curves may be explained by the fact, that Laminaria, upon rea-
ching maturity on their third year do not exhibit any appreciable increase
in theirbladé length at the succeeding changes. .

The curve (fig. 13) showing the measurements of Laminaria is
the result of examination of material obtained during our diving works
in 1931. In spite of the scantity of material — some 47 specimens al toge-
ther — this curve exhibited the same three peaks which characterize the
curves of 1932.

Ili. Works on the study of spore-bearing in Laminaria

Works on the study of spore-bearing in Laminaria were started im
the summer of 1931 in the v. Polyarnoje, to find out the
intensity of the spore-bearing zone of Laminaria; we expected to define
eventually figures, characterizing the spore productivity of Laminaria, i. e.,
the approximate average number of ‘spores produced by each spe-
cimen of L. saccharina and L. digitata. _

Observations on the process of spore-bearing were made in the same .
localities and with the same forms as when deéfining rate of growth and
age of Laminaria, i. e., in Olenja Bay for L. saccharina i. membranacea
and in the strait of Polarnaja Harbour for Laminaria digitata.

Our systematical observations resulted in the statement, that the
main mass of Laminaria in the Kola fjord bore spores in August.

In August we gathered 150 specimens of each species — Laminaria
. saccharina . membranacea and Laminaria digitata f. typica — for the quan-
titative definition of spores in Laminaria. All specimens were weighed
and measured; then the spore-bearing specimens were separated from the
ateri]e ones and in the former both sterile and spore-bearing areas were
lefined.

The following numerical data were obtained by defining the total area
of the blade surface (see table 1): the spore-bearing zone in Laminaria
saccharina averages 4.5°, of the total area of the blade-surface; that
of L. digitata— 11.0°/, which shows that the sporebearing zone of L.
digitata is more developed than that of L. saccharina.

Further we counted the number of sporangii per 1 square cm. on the
cross and tangential sections of the spore-bearing blade. This showed
that 1 square c¢m. of blade-surface in the spore-bearing zone of L. sac-
charina contained 562000 sporangii, whereas that of L. digitata — 921 000
(see table 1). Preparations with Laminaria spcrangii, were made for
counting spores in the sporangii and then the quantity of spores distribu-
ted in one plane of each sporangium was defined. Besides, cross sections
across $§porangii were made and the quantity of spores on these sections
counted. The product of values thus obtained gives the quantity of spo-
rei in one sporangium. It proved tobe 64 both in L.saccharina and L. di-
gitata.

The average quantity of spores produced by each specimen of Lami-
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naria was defined on the ground of our numerical data, charagterizing
the value of the spore bearing zone, and on the ground ofthe number of
sporangii per square cm.of blade surface and the quantity of spores in each
sporangium.

As shown by graph I the number of spores for L. saccharina proved
to be 11890800000 and for L. digitata 26719000 000.

The greater productivity of L. digifatain way ofthe quantity of sown
spores as compared with the productivity of L. saccharina is perhaps to be
accounted for by the difference of ecological conditions of growth of
both algae.

As recorded in literature the sowing of spores of Laminaria is apt
to change the colour and transparency of sea-water. With figures cha-
racterizing the quantity of spores sown by eadi specimen it is easy to
see the influence, produced by the moment of spore-sowing on the hyd-
rological and hydrochemical regime of water.

For comparing the productivity of Laminaria with that of other orga-
nisms we find it not devoid of interest to give some data on the quantity of
spores, sown by muchrooms and ferns (see table 2).

In conclusion we feel it our pleasant duty toemphasize, that the work
axposed in both present paper, was perfornfed under the general guidance
of the Head of the bottom algae Department—prof. K. I.Meyer. Our
heartiest thanks are due to prof. L. A. Zenkevich, for valuable advice

and help the present paper.

Moscow, 1933.
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