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MOKA3ATEJIEH TAJLUIOMOB I'PALIAISIPHH B KYJIbTYPE

Hi POy X K MOphOMETPHYECKHX (IHAMETD, [LTHHA H KOMHYECTBO
BeTBEit BCEX NOPAAKOB) nap P €. Gracilaria verrucosa (Huds.) Papenf. £ procerrima
Esp. BO BpEMA €¢ KyIbTHBHD npH patypax 18, 23 u 27 °C, nurencusHocTH nagaomero caeta 30
1 40 Br/m’. 3a 30 CyTOK BHIPAUIMBAHHA CPEAHAR Macca TAUIOMa yeeanunnace ¢ 0,104 no 0,45 r chipokt
M HBIE yaensHOM ckopocT pocta croesum 0,068 1 0,069 cyr” nonywens npu
uunepmypax 18 1 23 °C. Ipu 27 °C pocToBEIE NPOUECCH CYIECTREHHO JaMeuaioTcs. Temneparypa cpeast
p onp crparernio Moponoriyeckoil opramisaunn tamioma. Ilpn HuskHx
paTypax 4Hepel y JHAMETPOB M JUIMHE! rnasHofl ocw, sersell l-ro m 2-ro nopaaxos

P y p crparerus Tana. Tlpn PATYPHI  TIPC
nepex Ha B MyTs CTPRTErHM POCTA, & HMEHHO, HA GOPMHPOBAHHC HOBKIX BeTBCH 2-4-ro

TIOPAIKOB.
Knwueewe crnoea: Gracilaria verrucosa, NPONYKTHBHOCTL, TWUIOM, CHOCBHIE, MOpHOMETPHS,
TEMNEpPaTypa, OCBCHICHHOCTS.,

Brenenue

H3BecTHO, HTO CYIIECTBYET TECHAA BIAHMOCBA3b MEXKIY NPOMYKIHOHHBIMH
XapaKTepHCTHKAMH  MAKpPOBOJIOPOCAEH M MX  MOp(ONOrHYecKol oprauusaumed
(Poiranos, 1986; Cunxun, Xaiino, 1988). VeuBepcaibHbIM IOKa3aTenem
mopdonoriueckoit CTPYKTYphl Makpo(HTOB SBIACTCH OTHOLICHHE IOBEPXHOCTH
cnoepuiia k ero obwemy (Littler, 1980; Littler et al, 1983) wm cooTHomeHHe
NOBEPXHOCTH TaJnoMa M ero Maccel (Xalimor u ap., 1992). 3th nokasarenu
MCMONIB3YIOTCA MPH MOCTPOSHHH MATEMAaTHYECKHX Molenelf pocta MakpogHTOB
(Poiranos, 1986; Cunkns u ap., 1992).

B macrosmeii pafote DNPeANpPHHATA MONBITKA BHIABHTE  OCHOBHBIC
3akoHomepHocTH (opMHpoBaHHA Mopdonorndeckol CTPYKTYphl TAIIOMA TPALANAPHA
NMpH  KyIbTHBHPOBAHMM €r0 B pPAalTHYHEIX YCHOBHAX M YCTAHOBHTbL B3AHMOCBS3bL
MOp(oMETPHYECKHX NoKazaTeiel CI0eBHINA C MPOIYKLHOHHBIMH CBOJCTBAMH BOJIOPOCITH.

MaTepHasibl H METOABI

Cnoesumia kpacHol Mopckoit sogopociu Gracilaria verrucosa (Huds.) Papenf.
f procerrima Esp. coGupanu B Gyxte Kasaubs BO/m3u r. CeracTonons, NpoMbBand 1
OYHINATH OT 3MHQHTOB, a 3aTeM NEPEHOCHIH B TabOpaToOpHLIe YCIOBHA, FAe XPaHHIH B
4uCcTOl MOPCKOI BOJe NPH HU3KHX TeMIepatypax. 3ateM, nocie XONONHHTENLHOI
OYHCTKH H NPOMBIBKH, TIOMbI BOAOPOC/H NEPEHOCHIH B (POTOPEAKTOPH CHCTEMB
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Huriariuxa npodyxyuonisix

KyasTHBHpOoBanua. Henonszosanu Bocemb doTopeakTopoB ¢ o0bemom cpemst 2 11, 4O
N03BOMIANIO NPOBOMTh FKCIEPHMEHTSI IO CXeMe NOMHOro (GaKTOPHOTO 3KCHEPHMEHTa o
¢ ABYMs NMOBTOPHOCTSAMH [UIA MOACYETA NHCTIEPCHH BOCTIPOH3BOIMMOCTH (MakcuMoB,
1980). B kauectse haxropos cpeabl Gbiiy BEIOPaHE HHTEHCHBHOCTD MAfAlOUIETO CBETA
(paktop X,;) m Temnepatypa cpeasl (dakrop X;) (rabn. 1). MHTeHCHBHOCTH CBeTa
COCTABNANA HA HIDKHEM H BepxieM yposHe 30 u 40 B/m’ cooteTcTBenHO. MCcToOuHKKOM
cBeTa CNYXWIH JoMuHectenTHEle namnbl JIB-20. Temnepatypa cpeasl B nepsbie 15
IHelt KyNMbTHBHPOBAHMS ObUIa HA HIKHEM M BEPXHEM YPOBHE, COOTBETCTBEHHO, 18 M
23 °C, Bo BTOpHIe 15 AHEl Ha HIKHEM M BEPXHEM YPOBHE, COOTBETCTBEHHO, 23 1 27 °C.
TIpOROIKHTENBHOCT CBETOBOTO [IHA COCTABNANA 16 4 B CyTKHM, YINEPOJHOE MHTAHHE
oflecnieunBaNTH CMECHIO BO3JIYXa M YIVIEKHC/IOTH. 3/IEMEHTHl MUHEPANbHOTO MHTAHHA
nojaBanM NyTeM eXeJHEBHOH cMeHbl mnpoduabTpoBaHHOH Mopckolf  Bomel ¢
pacTBOpeHHBIMH B Heli consmu asota (KNO,) B xomudectse 4,8 mr - ' u docopa
(K;HPO,) 0,8 mr - ",

Tabauya [. PerynsTaTsi noanoro ¢ p A N0 KY/IBT P TPANHARPHE
@ peabl
= skl Macca Tannoma, YIensHas ckopocTs
omep | X, cer, !
o I;ﬂl:{ ¥ TTepRTToe C r chip. GHomaces pocta (), cyr
1-30 am. | 1-15 an. [ 16-30 an. | Hex. 15 m. | 30 an. 1-15 an. 16-30 an.
1 30 18 23 0,105 0,29 0,5 0,068 0,035
2 40 18 23 0,107 0,255 0,53 0,058 0,0465
3 30 23 27 0,102 0,25 0,42 0,063 0,034
4 40 23 27 0,103 029 0,355 0,069 0,0125
Cp. 3nau. 0,104 027 0,45 0,0645 0,032
u=0,032-
0,00875X,-
0,008X, Xz

Bce BHIMHCIEHNA NMPOZYKIMOHHBIX XApaKTEPHCTHK PACCUMTHIBAIH HA ChIPYIO
maccy Tamnoma. JUIs nepecueta HA CyXyHd MacCy COEBHINA HCIONB3IOBATH
ko3(duuHeHT, cocTaBnsiounit s Buaos pona Gracilaria 0,85 (Alveal, Ponce, 1997).
B kaxapiii 13 BoCbMH (POTOPEAKTOPOB NMOMEUIAIH N0 TPH MAPKUPOBAHHbIX AMHKANBHBIX
(iparMeHTa TA/IOMa, HCXOJHAA /UTHHA M MAcca KOTOphIX coctaBmsna 100,442,911 MM u
0,100,006 r cooTBeTcTBeHHO. B Havane 3kcno3uuMy (parMeHTsl HMEMH B CPEIHEM M0
15-20 BeTBeil 1-ro, 9-18 Betseif 2-ro u u3pe/ka O/HY BeTBb 3-ro Nopaakos. B TeueHne
BCEr0 3KCMEpPHMEHTA PEerHCTPHPOBANM MOpP(OMETPHYSCKHE [OKasaTend (auamerp,
JUTHHY, KONMYECTBO BeTBell BceX MOPANKOB) H Maccy Kaxaoro gparmenta. Ha octose
TIOMY4EHHBIX JAHHBIX PACCHYMTHIBAIH TNOBEPXHOCTh BETBel COEBHMIIA M YAENBHYIO
CKOPOCTh pocta TawioMoB (Xakinos, [lapuesckmii, 1983). Jina kaximoro omwta
onpeaensany  Ko3(p(HUHEHT BapHAIMH H JHCIEPCHIO BOCTPOM3BOAMMOCTH, 3aTeM
BEMHCISNN CPEIHHE 3HAYEHWS JUIS BCEX IKCMEPHMEHTOB. 3HaueHWe Kodp(uImeHToB
PErpeccHH CLISHUBANH 118 JoBepuTensHoi BeposTHocTH 0,9.
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PeaynbTaTst

Ha neprom oarane wccnenopanmii (15 anell  Ky/TBTHBHDOBaHMA), Koraa
Temnepatypa cpensi coctasnana 18 u 23 °C, macca Tannomos (M) ysennumnacek B 2,4-
2,8 paza u nmena cpenree 3Havenne 0,27 r (cm. Tan. 1). Pasnuuua B Macce cioesHin
ObitH HecyuwiecTBeHHbiMH — ot 0,25 (B onbite 3) 10 0,29 r (B onsrrax 1 u 4). Takum
obpaioM, (akTopel cpeabl He OKA3BIBANM 3HAYHMOrO BIMAHHA HAa POCTOBBIE MPOLECCH
TPalHIApHH.

YiensHas ckOpoCTh pocTa cioesuul (i) 3a 15 cyTok HIMEHANACH B JOCTATOHHO
y3kux mpeaenax - ot 0,058 (B onwire 2) po 0,069 cy'r" (B onbiTe 4) (cM. Tabn. 1).
CpezHee 3HaYeHHE YHENbHOM CKOPOCTH pOCTa TAIOMOB coctasiwio 0,0645 cyr”, a
BapHaGeNbHOCTh OKOJIO CPEHEro 3HAYEHHA He MNPeBbIATA OMMOKH IKCTIEPHMEHTA.
DaxTopel cpelbl CYUIECTBEHHO HE BIHAIH HAa YACHbHBIA MPOAYKUMOHHBIH MoKalaTens
BO/IOPOCITH.

Ha 30-e cyTkn KyJLTHBHPOBaHMA, NMOC/E TOrO, Kak uepe3 15 cyTOK M3IMEHWIH
TeMnepaTypHble ycnopua cpeasl Ha 23 °C (oneitel 1 # 2) 1 27 °C (omsitsl 3 u 4),
HauGonbUIyIO cpenHio Maccy dparmentos Habmonann B nepeom cayuae (0,5 u 0,53 r
COOTBETCTBEHHO), 3HAYNTELHO MeHblneif oHa Obina Bo BTOpoM caydae (0,42 u 0,355 r
cooTBeTCTBEHHO). ONHAKO BBIABHTE BIHAHHe (AaKTOpOB He yhanock H3-3a Gomeumoi

w“pﬂh TH.
CoOTBETCTBEHHO, YHeNbHas CKOPOCTh POCTA C/IOEBHIN Obiia BbIE MpH
Temnepatype 23 °C (1 1 2 onrt) 1 coctasnana 0,035 u 0,0465 cyt’. Ipu Temnepatype
cpenst 27 °C yaenbHas CKOPOCTE POCTA TA/NIOMOB CHibkanack. B ypasHenue perpeccuu
BXOIHT HE TOJBKO KO3(HMUMENT, ONHMCHIBAKOIULHHA HEraTHBHOE BIMAHHE TEMIIECPATYPSI,
HO M Kko3(puumenT, OTpakalommui oTpHuaTenbHBIA 3ddext B3aHMomelicTBUA
TEMNEPaTyphl X HHTEHCHBHOCTH NA/IAlOLIEro cBeTa.

P

H3 POB . it ocu M BCEX
HA TAMJIOMAX FPAUHAADHH

[Cnasnas ock. Mexoawusili anamerp ocu cnoesuu@ (D) coctasasn 0,081 cm
(rabn. 2). Yepes 15 cyrok BbIpalIMBaHHA [OHAMETP TNABHOM OCH YBeNHUHICA
He3HaYHTeNLHO 1o yposHA 0,0855 cuM ¢ Bapeuposanuem ot 0,080 cm (B onsite 4, rae 06a
dakTopa HaxomMnMCh Ha BepxHeMm yposue) a0 0,0915 cMm (8 ommite 2 npu
unTeHcHBHOCTH cBeta 40 Br/v? 1t 18 °C). HanGomsmmmit npupoct (0,0065 1 0,0105 cm)
Habmonanu B onsitax 1 u 2 ¢ Temnepatypoit cpeasi 18 °C, B To Bpems kax npu 23 °C on
NpaKTHYECKH OTCYTcTBOBaN. Takum obpasom, TemnepaTypa Cpelbl, Wepe3 yBelHueHHe
AMaMeTpa OCH, ONpeleNAia MPOLECC HAKOIUVIEHHA Macchl TawtoMa. HHTeHcHBHOCTH
Najalollero CBETa CYIECTBEHHON POIH He HTpana.

Yepes 30 cyTok Ky/ibTHBHpOBaHMA B onbiTax | M 2 (Temneparypa cpensl 23 °C),
AMAMEeTD rNaBHOM OCH CIOEBHIL YBENTHYHICA A0 3Ha4eHuit 0,097 u 0,099 cm, B onbiax 3
u 4 (27 °C) no 0,0875 u 0,0915 cm cootsercTBeHHO. [IpHPOCT TONIIHHBEI OCH TALIOMA
cocrasnan ot 0,0045 (B onsire 3) 5o 0,0115 cm (B onwite 4). OnHako BapHabenbHOCTH
okonio cpeanero 3nauenud (0,0085 cM) Bo Beex IKCNEPHMEHTAX CPAaBHHMA C HCTIEpCHeH
BOCHIpoH3IBOAMMOCTH. ClieoBaTeNbHO, HA 3TOM 3Tane Hccnenosanuil GakTopbl cpems!
HE BIHAIIH Ha YBE/HYEHHE IMAMEeTPa IMaBHOM OCH Ta/ioMa.

Bersu l-ro nopsaaka. Mcxomwwiit AnameTp BeTBeH 3TOr0 nopsaka Ha
cnoesninax (d,) cocrasnan 0,051 cM. Yepes 15 cyTok BhIpallHBaHHA THAMETP BeTBEH
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YBEIIHYH/ICA He3HauuTensHo — ot 0,056 (B onwrrax 1 u 3) no 0,061 cm (B onsite 2)
(raGa. 3). Cpennee 3HaveHne nuameTpa BeTseit BO Beex ombiTax cocrasnano 0,0575 cum.
HauGonsmmit npupoct Tonmmuer Betsei 0,01 u 0,006 cM Habmonanu B onsitax 2 u 4,
e MHTEHCHBHOCTH cBeTa Gblia Ha BepXHEM ypoBHe, B onbitax | u 3 ou Guun Hinke W
cocrasaan 0,005 cm. Hamenenne Temneparyps! cpenst ot 18 110 23 °C cymecTBeHHO He
BIHANIO HA YBENHYEHHe AHamMeTpa petnedl 1-ro nopsaika.

Tabauya 2. VB3Menenns IHAMETPa NPHPOCTA T it ocH (D, em) 1 k03P T0B
BRpHANMH (K, %) B P o K1k p P P
Tp HOCTS pUMEHTA
Homep | H
15 oyt 30 cyr
Cpeanas Kuap, %o Mpupoct Cpennas Kep, % Tpupoct

1 0,081 0,0875 4 0,0065 0,097 2,1 0,0095

2 0,081 0,0915 0,5 0,0105 0,099 1 0,0085

3 0,081 0,083 6 0,002 0,0875 e o § 0,0045

4 0,081 0,080 -] 0 0,0915 2,7 0,0115
Cp. 3Hay, 0,081 0,0855 39 0,00475 0,094 2,875 0,0085

D =0,00475-
0,0375X,

Tabauya 3. HiMemeHus AMAMeTpa npupocta serseil 1-ro mopmaka ma Tamnomax (dy, oM) W

b TOR Bap (Kuags %) B P ITAX N0 Ky/JLTHBI] p p
rl' CTh r
Houep | H
15 eyt 30 eyt
Cpennss Koy % ITpupoct Cpennsn Ko, % Mpupocr
1 0,051 0,056 5.4 0,005 0,062 13 0,006
2 0,051 0,061 0 0,01 0,0675 3,7 0,0065
3 0,051 0,056 89 0,005 0,054 5.6 0
4 0,051 0,057 3.5 0,006 0,059 6.8 0,002
Cp.ouaw. | 0,051 0,0575 4,45 0,0065 0,061 6,9 0,0036
d =
d, =0,0036-
iy 0,0026X;

Yepes 30 cyToK KyJILTHBHpPOBAHMA BOJOPOCIH AHAMETP BETBEH yBENMIUICA Ha
0,006 u 0,0065.cM Tonsko MpH Temneparype cpeasl 23 °C (omsitel | w 2). Ipu 27 °C
(onsiTsl 3 1 4) ToMIMHA BeTBEH NPAKTHYECKH He HIMEHMnacs (cMm. Tabu. 3).

Beren 2-ro nopsaka. Hcxonweiit amameTp Bermelf 3TOro nopanka Ha
cnoesumax (d,) coctaman 0,033 cm (tabn. 4). Yepes 15 cyrok BbipaliMBaHHA OH
3AMETHO BHIPOC BO BCEX JKCTepHMeHTax 10 cpeanero yposHa 0,042 cm, xauGonee
cymecrsenno (0,0455 cm) B onmbitax 2 M 4 ¢ HHTEHCHBHOCTBIO CBETa HA BEPXHEM
ypoexe. B onbiTax 1 u 3 NpH HHTSHCHBHOCTH CBETA HA HIKHEM YPOBHE IHameTp BeTei
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6o memsmraM — 0,0405 u 0,038 oM coorsercrBeHHo. ekt NoBBILEHHA
TEMIEepaTyYphl CPe/ibl HE OKA3BIBAT BIIMAHMS.

Tabauya 4. W3MeHEHHA OHAMETPa mpHpocTa dersedl 2-ro NOPRAKA HA TawtoMax (dy cM) |

P L (Kuaps %) B P TAX 110 KY/ILTHBMP r
Rpomnmm’emm IKCTIEPHMEHTA
Homep | Hexommas 5 PP
OnbITa kil Ll
Cpennas Kap, % Ipupoct Cpennas Koags % Tlpupocr
1 0,033 0,0405 1,2 0,0075 0,049 10,2 0,0085
2 0,033 0,0455 33 0,0125 0,0555 6,3 0,01
3 0,033 0,038 0 0,005 0,0435 3.5 0,0055
4 0,033 0,0455 11 0,0125 0,0465 3,2 0,001
Cp.suau. | 0,033 0,042 39 0,0094 0,049 58 0,06
d = dy =0,06-
0,0094+0,003X, 0,003X,

Ha 30-e cyrkd KynbTHBHpOBaHMA MakpoduTa TOMIIHHA BeTBell pe3ko
yBenWYHnack B JKCNEPHMEHTaX NpH Temneparype cpeast 23 °C. MakcuMansHsie
mmnametp BetBH (0,0555 cm) u ee npupoct (0,010 cM) Habmonany B onkiTe 2 NpH 3TOH
e TeMIepaType H MHTeHCHBHOCTH cBeta 40 Br/m’. Ha naHHOM 3Tane wccnenoBaHmii
TeMreparypa cpe/ibl ObUIa eAMHCTBEHHBIM (PAKTOPOM, ONIPE/ENAIOUMM IPHPOCT MACChl
TA/UIOMOB Y€pe3 YBeNHMeHHEe THaMeTpa BeTBei.

Bersn 3-ro nopapka. HexomHeli nuameTp BeTBell 3TOro nopaika Ha
cnoesuwax (d;) cocrasnsun 0,021 em (rabn. 5). Yepes 15 axeii BrpalMBatns BOAOPOCTH
TomuMHA BeTBel Obina MmakcumansHoil (0,0275 u 0,026 cm) B onwitax | u 2 npu
Temnepatype cpeasl 18 °C, a B onerrax 3 u 4 quameTp BeTBeil Gbin HECKOJNBKO MEHbLIE
(0,0245 1 0,025 cm coorBercTBEHHO). OMHAKO 3Q(PEKT HIMEHEHHS TEMIIEPATYPhl CPeibl
He OKa3bIBaJl BIIMAHHA.

Tabaruya 5. Himenenns auamerpa npupocta serseil 3-ro nopaaka na taanomax (dy, cM) ®

b pHALHH (Kuups %6) B IKETEPHMENTAX IO, Ky ILTHENE rpaunap
- - Tlpos HOCTS . ra
omep
Th 15 cyr 30 cyr
Cpeanss Koap, %0 TMpupoct Cpennss Kosp, %o Tpupoct
1 0,021 0,0275 1,8 0,0065 0,027 74 0
2 0,021 0,026 0 0,005 0,0285 54 0,0025
3 0,021 0,0245 10,2 0,0045 0,0265 2 0,002
4 0,021 0,025 0 0,004 0,026 4 0,001
Cp.anau. | 0,021 0,026 3 0,005 0,027 4.8 0,0014

Ha 30-e cyTku KynLTHBMpOBaHUs H 4epes 15 CyTOK BHIPAIMBAHHA CIOEBHLL
npu 23 u 27 °C nuameTp BeTRel yBENHYWICA He3HAYHTENbHO. CpeiHue ero 3HaUYeHHA H
3HaueHus npupocra coctapunu 0,027 1 0,0014 cM cooTBeTcTBeHHO. DAKTOPHI CPE/ibl
CYWIECTBEHHOM PONTH HE HIPaH.
18
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HameneHHs ANTHHBI BeTBeH HA CI0EBHILAX MPALHAAPHIA
B np: KY/AbTHBHP

Inuna rnaeuoii ocy. Hexoanas cpemmas [HHA rIaBHOM OCH Ha Tauiomax (L)
cocrasiana 100,475 mm (kosduument sapnaunn 1,75 %) (tabn. 6). Yepes i5 cyrok
KyNSTHBHPOBaHHA BOAOPOC/H IIHHA IIaBHOA OCH Ha CI0EBMIIAX BapeHpoBana ot 108
(B onerre 3) Ko 131,2 MM (B onbiTe 2) B yBenHIHNAcH B cpenHeM 10 122 mm. Ha mpupoct
JUTHHBI OCH TA/UIOMa CYIIECTBEHHO BIIHANA TONBKO HHTEHCHBHOCTh MAJAIOLIEr0 CBETA:
npu ee Oonee BhicokoM ypoBHe (ombiThi 2 W 4) on Bodpactan (27,2 m 27,7 mm
COOTBETCTBEHHO). B ombitax | u 3 npupocT AnnHEL ocH GBLT COOTBETCTBEHHO MEHBIIE
19,6 u 12,3 mm. Hamenernne Temmepatypsl cpeisl ot 18 no 23 °C He okasbiBano
CYMECTBEHHOIO BIIHAHMA.

Tabaruya 6. Hamenenns LAHNL IPHPOCTA FARBHOH ocH Ha TRANOMAX (L, MM) B KorpduuHenTOB

sapHaunn (Ko %) B P AX N0 KY.SLTHBHD TPALMARPHE
u Tp HOCTH P Ta
Howmep
i 15 ¢yt 30 cyr
Cpemsin | Kup, % | Cpennias | Kup, % | [Tpupoct | Cpeanan | Kup % Tpupoct
1 103,3 1 122,9 4,5 19,6 120,85 22 2,85
2 104 0 1312 34 272 144,65 39 13,45
3 96,3 4 108 1,9 123 114 09 6
4 98,3 2 126 4,5 21,7 125,5 0 0
Cp. 3nay. | 100,475 1,75 122,0 3,575 2L1 128,75 1,75 5,575
21 7fs=15x 5""{"'-”("
ol v 2,6X3-4,15X,X;]

Ha 30-e cyTku BblpamMBaHHA MakpoHTa CpenHAs MUIHHA rnaBHOH ocH
TannoMa ysenuunace ao 128,75 mm. HanGonbmme ee 3nawenns 130,85 u 144,65 mm
Habmopnand B ombitax | W 2 npu Temnepatype cpeast 23 e Kpome Temnepatypsi
Cpelbl, MPUPOCT JUTHHBI OCH OMNpENeNAETCA OTPHUATENbHBIM B3aHMoneicTBHEM
TEMNepaTypsl @ HHTEHCHBHOCTH cBeTa. HeoGXonuMo Takke OTMETHTH HE3HAYHTENBHOE,
HO NpeBblI2loee OHGKY IKCMEPHMEHTA, MONOKHTENLHOE BIHAHHE OCBELIEHHOCTH.

Ilnuna perseit |-ro nopanka. Hexonnas minna Berseit 3TOro nopsaixa Ha ocH
CIOSBHILA rpaLmnapuH (/) cocrapasna B cpeateM 16 MM (koadduumenTt sapnaumn 3,55
%) (tabn. 7). Uepes 15 cyTok KyIbTHBHpOBAaHWA HanOonbuMi poct AMHHLL BeTBel (Ha
9,45 n 14,5 mm) Habmofann 8 oneitax | ¥ 2 npu Temnepatype cpeasl 18 °C (cpeanas
JnHBa BetBelt Ha Tauiome pasHa 26,2 u 30,35 MM cootBeTcTBeHHO). B onbitax 3 M 4
npu Temneparype 23 °C mpupocT BeTseil B IMHHY Gbin MeHee 3HauMTeNneH — 5,55 u 8,2
MM (cpemmas mikma BetBeli Ha cnoepwule coctamnana 20,7 u 24,05 MM
COOTBETCTBEHHO). B  ypaBHEHHH perpeccHH, KOTOpOE OMMCHLIBAET  BAHAHHE
HHTEHCHBHOCTH NaJaloliero cBeTa U TEMNEpaTyphl cpeibl Ha CPEeHION JUTHHY BeTBell |-
10 MOpAAKa, YUYMTHIBAETCH TONBKO MoOcAeAHMil (axTop, BIMSHHE OCBENIEHHOCTH
OKA3a/10Ch He3HAYNMMBIM. OIHAKO B ONbITaX 2 ¥ 4 ¢ MHTEHCHBHOCTBIO CBETA HA BEPXHEM
YPOBHE IPHPOCT JUTHHBI BeTBeH GblT HECKOABKO BhILLIE,
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Tabauya 7. Wimeucnus Aauunt npupocra sersell 1-ro nopsaxa ma Tassomax (f,mm) »

wk03pdHuHEHTOB BApHANKN (Ko, Yo} B p AX 110 KY TPALHARPHE
k T T P
Howmep
h BEIHHMHA 15 cyr 30 eyt
Cpennas | Kup, % | Cpennss | Kup % | lpupoct | Cpeanss | Kup % Tlpspoct
1 16,75 2,7 26,2 88 9,45 17,5 16,6 -8,7
2 16,2 37 30,35 2,65 14,15 13,25 1,9 -17,1
3 15,15 43 20,7 19 5,55 203 5.2 -04
4 15,85 35 24,05 1,8 82 18,4 1.6 -5,65
Cp. auau. 16 3,55 253 3,79 9,34 174 6,3 -1.96
1=253 - 1i=934+18
2.9% TS 1 IS

Ha 30-e cyTkn BhipamumuBanus W uepes 15 ameil KyIbTHBHPOBAHHA MakpodHTa
npH Temnepatype cpemsl 23 (onbitel | 1 2) 1 27 °C (onsiTsl 3 1 4) 0TMEUANH HEKOTOPOE
YMEHbLIEHHE cpeiHell UMK BeTBeH M3-3a OTphiBAa BeTBeH ¢ Gosbluell mnuHOH M
BCNIGACTBHE MOABJCHHA HOBBIX BETBEif 3TOro e NOPAINKA, HMEIONIHX NepBOHAYANTLHO
HeGonbiune pasmepsl. [pn Temneparype cpe/ibl 23 °C Takoe CHIKEHHE CPeHeH [INHbI
BetBell Gbuto Gonee 3HAYMTENbHBIM, MO CPABHEHHIO C AHAIOTHYHBIM NpPOLECCOM TpPH
Temnepartype 27 °C.

JinuHa Berpeii 2-ro nopsaka. MexonHas cpeiHss JUIHHA BeTBeH 3TOro nopsika
Ha croesMmax rpaunnspun (/) cocrasasna 5,6 Mm npu koadduumenre sapuaumn 7,3 %
(tabn. 8). Yepes 15 cyTok BelpalllMBaHHA CpelHAA [UTHHA BeTBeH yBeNHYHNIACH BO BCeX
axkcnepumenTax. HanGonbmaa anuHa ux Gbina npu 18 °C e onbitax 1 1 2 (9,4 1 8,6 MM
cooTsercTBeHHO). B onbitax 3 u 4 npu 23 °C cpenss AIMHA BeTBel H, COOTBETCTBEHHO,
ee MPHPOCT OBLIH MEHbILE,

Ha 30-¢ cyTKH BIpamIHBAHHA [UTHHA BETBEl 3HAUMTENBHO YMEHLIUMIACh W B
cpennem coctabiana 5,1 mm. BapuabGenbHocTs OTHOCHTENBHO 3TOH BenH4MHBI Gbina
cpaBHHMA ¢ OIHOKOiT IKCNEPHMEHTOB W MO3TOMY BIHAHHA (JAKTOPOB He 0GHApYKEeHO.

Tabauya §. Himencwus aaumsl npupocta serseii 2-ro nopaaxa wa Tawaomax (b, mm) W

koafpuunenton papuaunn (K, %) B TAX N0 TPANKASPHH
Hexonnan Ipc HOCTL p a

Howep BEAMUHHA 15 eyt 30 cyr

OnbITa Cpenmas Kup, % Cpeansin | Kuyp % | TMpupoct Cpesian | Kup, % Tipupoct
1 6,5 10,8 9.4 10,6 2,9 5,9 6,8 -3,5
2 5,1 35 8,6 26,7 2,9 5,1 13,3 3,5
;] 4,7 2,1 535 159 0,65 4,75 32 0,6
4 55 12,7 8,15 0,6 2,6 4,65 1,07 -3,5

Cp. 3nay. 56 73 79 13,45 2,26 5.1 6,1 -2,8
L =19- hh=2.26-
1,1X; 11Xz

Ilnuua persedt 3-ro nopsanka. Hexonsas mmuma persedt 3toro nopsaka ()
coctasnana 1,1 MM (tabn. 9). Tpu TakoM HeGonblIOM Ha4anbHOM paiMepe BeTBel
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ouesuana Gonbinas BapHabensHOCTE 3TOr0 napaMertpa. Uepes 15 cyrok pocra petseii B
aMHy WX pasmep OGbun  oamHaxkoBbiM (2,35 MM) BO BCEX OJKCTCPHMMEHTax, 3a
HCKMOYeHneM onbita |, rae miuma BeTBH Obina paHa 1.9 mM. CpaBHHBAs NpHpPOCT
JUIHHEI BETBEif, OTMETHM, 4T0 HanboabIINe 3HAYEHHA 3Toro napamertpa (1,35 u 1.85 mMm)
Gbini B onbiTax 3 M 4 npu Temneparype cpeast 23 °C. B onbitax 1 1 2 (18 °C) ou Gein
3HAYHTENbHO MeHblle, coorercTsenno 0,55 w 0,85 mm. Bonee Bhicokuii mpHpocT
IMHHB! BeTBedl Habmonany B onbiTax 2 ¥ 4 NPH HHTEHCHBHOCTH MAJAlOLIETO CBETA HA
BepxHeM yposHe 40 Br/M’. OfHako BIHAHHE 3TOTO akTopa OKasancch CPaBHUMO C
ommbKkoit IKCIIePHMEHTA M B YpaBHEHHE PErPeCCHH BXOIHT TONBKO TEMIEPaTypa cpesibl.

Tabauya 9. Himenenus jmuet npupocta sersed J-ro nopsaka Ha Tanaomax (f, mm) n

b (Kuaps %) B TAX N0 KyJ1

p TPALHARPHH
. Hexonnas Ip CTh Ta
oMep
iy BenHuMHA 15 eyt 30cyr
Cpeansn | Kup, % | Cpennss | Kup, % | Tpupoct Cpemnas | Kap, % | Ilpupoct
1 1,35 100 L9 0 0,55 2,15 16,3 0,25
2 1,5 33 235 447 0,85 2,5 20 0,15
3 1 100 238 276 1,35 1,75 14,3 -0,6
4 0,5 100 2,35 27,6 1,85 1,75 29 0.6
Cp. 3nau. 1,1 83.25 224 25 1,15 2,04 13,4
I; = l3=2,04-
1,15+0,45X;|  0,29X,

Ha 30-e CyTkH BBIpallMBaHHA IPAUHIAPHH HaOMOAANM HEIHAYMTENbHBIA pocT
BeTBell B [UIMHY Ha CIOEBHINAX TOMLKO B oMbiTax 1 M 2 npu Temnepatype cpeas 23 °C,
Ijie cpeanss juMHa Bertsel cocrasuna 2,15 u 2,5 mm. TIpu 27 °C (B onbitax 3 u 4)
CPelHAA JUTHHA BeTBeH yMeHbIIANach B pe3y/IbTaTe HX OTPLIBA,

Hsmenenue paccTosiHis Mexay BeTBaMH 1-ro nopsaka
Ha TALIOMAX FPaUHASPHE

HexonHoe cpedHee 3HaueHHe PacCTOAHHA MEXAy BeTBAMH I-ro nopanka (Y)
pasusnoch 4,9 MM npn koa(duumente papuauuu 6,3 % (raba. 10). Yepes 15 cytok
KyNTbTHBHPOBAHHA OTMEHYEHO YMEHbIEHHE 3TOro mnokasatens B cpendem Ha 0,8 mm
(cpeanss Benuumna 4,1 mm). HanGonee HHTEHCHBHO 3TOT MpOLECC MPOMCXONHI B
omsitax 1 u 2 npu Temneparype cpexst 18 °C (ua 1,5 u 0,7 mm coorsetcTBeHHO). Tlpn
23 °C (ombiThl 3 ¥ 4) yMEHBIIEHHE PACCTOAHMA MEXIY BETBAMH [-ro mopsaaka meHee
3uayutensHo (wa 0,45 u 0,55 mm cootBetcTBeHHO). Takum oOpasom, TeMmneparypa
cpefbl ABAAETCH EAMHCTBEHHEIM (DAKTOPOM, ONpPEAENAOUWAM PACCTOAHHE MEXIY
BETBAMH 3TOr0 MOPAIKA.

Ha 30-e cyTiku BhipanidBanys (parMeHTOB TPALMIAPHH PACCTOAHHE MKy
BETBAMH YMEHBUIWIOCH [0 cpeaHeli Bennuusbl 2,46 mm. HauGosee akTHBHO 3TO
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ApoHCXOAWI0 B OonbiTax 1 u 2 mpu 23 °C, xOorja 3HaveHns NOKasaTelsl COKPaTHIHCh Ha
1,8 u 3 mm. [Tpu Temneparype cpensl 27 °C (8 onbitax 3 u 4) onw cocrasssm 1,05 10,7 Mm.

TaGauya 10. V3MEHeHHS PacCTOSHES HPHPOCTA (¥, MM) MeRIy BETBAMM 1-r0 NOPSAKA HA OCH

TRANOMOB B K03 TOR (Koaps%0) B no Ky. I P
TTPONOIDKHTENLHOCTS SKCTIED
Homep
= BETHYHHA 15 eyr 30 cyr
Cpennss | Ko, % | Cpeanss | Kup,% | Tlpupocr | Cpeasas | Kup % | Tpupocr
1 5,2 21 37 24,3 1,5 19 31,6 1,8
2 53 1,9 4.6 bl 07 1,6 12,5 3
3 4.8 0 435 21.8 0,45 33 12 1,05
4 43 23 3,75 1,3 0,55 3,05 1,3 0,7
Cp.3nas.| 49 6,3 4.1 12,4 0,8 246 14,35 1,64
¥=1,64-
¥=0,8-0,3X,|¥=2,5+0,7X;
0,76X;

H3meHenne KoJHYeCTBA BeTBel PalIHYHBIX NOPAAKOB
HA TAAIOMAX TPAUHNSAPHH

Kommiectso serseii 1-ro mopamka. Hcxomsoe cpennee konuuecTso BeTeit
3TOr0 MOpPAJKA Ha caoesMmax (m) coctasnuio 16,5 npn koapduumenre sapuamn 7.4 %
(rabn. 11). Yepes 15 cyTok KyJIbTHBHPOBAHHA BOJOPOCIH KOIHYECTBO BeTmeil 1-ro
NOpANKA YBEHIIIOCh IO cpefHero 3HaueHus 22,1 ¢ papsApoBaHHeM ot 17,5 (B ombite 2)
a0 25 (B omeite 1). Opsako 3TH M3MeHenwss OwiM  CpaBHMMBI ¢  ommMOKOl
JKkcriepuMeHTOB. HHTEHCHBHOCTE CBeTa M TeMMepaTypa cpellbl B M3y4aeMBIX Mpelesnax
He BinsIM Ha opMApOBaHHe BeTBell 1-ro mopsaixa.

Tab6auya 11. JIunamuka konwdecrsa serseil 1-ro mopsaka () Ha Tamromax u Ko3$PHIHENTOB

p (Kuaps%0) B P TAX 10 KY/ALTHBHD TPALHASPHE
A 11p cTh p Ta
L!:::: i i 15 cyr 30 cyr
Cpennss Kuap %0 Cpeanas Kaag, % Cpenuns Koap, %o
1 17,5 14 25 24 60 25
2 17 6 17,5 3 75,5 46
3 16 625 21,5 34 2?7 22
4 15,5 3.2 24,5 2 30 7
Cp. 3nau. 16,5 74 22,1 1575 48,1 14,65
bt = 48,1 - 30,35X,

Ha 30-e cyrku BeipamuBanus HamGonsimee konuvecTso BeTseit (60 m 75,5)
oTMedann npH temneparype 23 °C (8 onbitax 1 1 2), B onbitax 3 H 4 oHH coctassnm 27
# 30. HHTEHCHBHOCTE CBETA B [IAHHOM CITy9ae CYNIECTBEHHO He BIHATA.

Konnuecrso Berseii 2-ro nopsanka. Mcxogsoe cpefHee KOJMHYECTBO BETBEH
3TOTO NOpAIKA Ha TAUIOMaX (n,) coctasnano 13,6 npu koadduumente papuaunn 16,2 %
(rabn. 12). Yepes 15 cyTOK KyJLTHBHDOBAHHA MakpouTa KONHYECTBO BeTBel
2
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YBEJIHYHIOCE 0 CpefHero 3navenns 33,9. Haumensniee ux uucno (29,5) nabmoaam s
onwite 3, HauGonbee (40,5) B onsire 1. Onnako BaphaGeabHOCTh BOKPYP CpeiHEro
IHAYCHMA HE MpeBbILATH omMOKH oneiTos. Ha 30-e cyrku BelpaluBanus (parMeHTOB
BOJOPOCHH Hauboslee WHTEHCHBHO BeTBH (JOPMHPOBANHCH TIPH TEMIIEPATYpe Cpeahi
23 °C B onbitax 1 u 2 (177,5 w 183 setBH Ha Tannom). IIpu Temnepatype cpeas: 27 °C
(onuiTst 3 11 4) o6pa3zopasiieecs KOMHIECTBO BETBEH GHUIO 3HATMTENBHO MeHbIHM (101
# 97 cooTBeTcTBEHHO). MHTEHCHBHOCTS Najaiomiero cpera Ha GopMUpoBanue BeTBei 2-
IO NOPAIKA CYIMECTBEHHO He BIHANA.

Tabauya 12. Junavuka Konuucersa sereed 2-ro mop () ua X H bd
napuauun (Ko, %) B TAX 10 KYJAbT P TPAUHAAPHE
Flokiep 25 Tp CTh p T8
ohisia 15 cyr 30
Cpennas Kuap, % Cpeauan Koap, % Cpennss Kasp, %
1 17 5.8 40,5 23,5 177,5 16,6
2 13 30,7 32 12,5 183 7
3 12 83 29,5 25 101 48
4 12,5 20 33,5 343 97 39
_Cp. 3Hau. 13,6 16,2 339 2338 139.6 27,65
ny=139,6-
40,6X,

Konmvectno mersei 3-ro nopsmka. HcxonHoe cpefee KONMYECTBO BeTBei
3T0r0 MOpsANKa Ha coeBHmax (#5;) coctarmwio 0,625 npu koapduimente Bapuasm 37,5 %
(rabn. 13). Yepes I5 cyTox KyNbTHBMPOBAHHS TrPALMIAPHH HMX YHCIO BO3POCIO
HE3HAUMTENBHO, CpejiHee 3HavyeHHe cocTaBwno Bcero 3,75. Ompenendts BIMAHHE
$aKTOPOB B ITOM CITY4ae He NMPEICTABIANOCE BO3MOKHBIM.

Tadruya 13, Jumamuka koawyecrsa serseit 3-ro mopuaka (m;) Ha TAAIOMAX B Ko3pduuHenTOR

sapHaunH (Kyy, %) B P TAX N0 KY/JLTHBHP ¥ P
4 - Tlp HOCTD Ta
omep ¥
Kt 15 eyt 30 eyt
Cpeanas K, %o Cpenza Kousgy %o Cpeanan Kusp, %
1 0,5 50 55 8,3 92 109
2 1 0 4.5 55,5 52,5 50,5
3 0,5 50 1,5 25 32 50
4 0,5 50 3.5 71 35 83
Cp. 3Hau. 0,625 375 3,75 39,95 529 48,6

Yepes 30 cyTok BbpaliMBaHHA BONOPOCIH MpH TeMmepatype cpemsl 23 °C
KONTHYeCTBO BeTBell HAa CIOEBHINAX HHTEHCHBHO yBenuuwiock (mo ypoems 92 u 52,5)
(onsitet 1  2). B omsitax 3 ¥ 4 npu 27 °C ux umcno 6o mewsme (32 n 35
COOTBETCTBEHHO,
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ObGeyxnenne

Ilepsbie 15 cyTok KyneTHBHpoBaHns Ttamiomsl Gracilaria verrucosa f.
procerrima pacTyT NpPHMEDHO C ONMHAKOBOJt ynenbHOH CKOpOCTBIO pocTa H,
cliefoBaTenbHo, (akTopsl Cpelbl CYNIECTBEHHO HE BIHANH HAa POCT Makpodura. 310
CBHAETENLCTBYET O TOM, YTO AHanasoH temneparyp 18-23 °C nauGonee onrumanbHbIHi
JUIS BHIPALIMBAHHA TPALMAADHH. YBENHIEHHE HHTEHCHBHOCTH cBeTa ot 30 1o 40 Br/m’
He BHI3bIBANO (pu3HONOrHMeckoif peakunn Bomopocnn. B nawHoM cmywae adiext
cpaBHuM ¢ ommnGkol skcriepumenTa. [lnd BBIACHEHHSA NPOAYKLMOHHBIX CBOficTE
Gracilaria verrucosa f. procerrima na ypoBHe OIHOTO TAIIOMA HEOBXOIMMO YBENTHYHTh
HHTEpBaN BapbHPOBAHHA.

Poct B BuAe HakoreHHA GHOMAcchl y BOAOPOC/eH WAWIHHAPHYECKOTO THNA,
MOXET MPOHCXOAWTH N0 TPeM CTpaTerndeckuM HanpaeneHwam: (1) ysenuuenue
IMaMeTpoB OCH M BeTBeil; (2) ysen IUTHHBI it; (3) hopMHpOBaHHE HOBBIX
setBeil. [lepeeie /1Ba HANpABAEHHA HCMOMB3YIOT CYUIECTBYIOIUIYIO CTPYKTYPHYIO
OpraHH3auMIo COEBHINA W pPeanu3yloT 3KCTEHCHBHBIH myTh pocTa MakpoduTa,
VeenuueHHe AHAMETPOB OCH M BETBEH NPHBOAMT K YMEHBUIEHHIO TAKOTO BaXKHOTO
MOp(ONOrHYECKOro MOKA3ATeNA, KaK YAeqbHaA MOBEPXHOCTh TAIIOMA M, KaK ClelCTBHE,
BEJIET K CHWKEHHIO MPOAYKUMOHHBIX CBOfiCTB Bojopocnu. [lpu pocte mwinHb BeTBEH,
HMEIOIHX CBOH Npelensl, yAenbHas MOBEPXHOCTh CIOCBHINA HE YMEHbIIAETCA, HO
BOIMOXHOCTb MHTEHCH(HKALMH POCTOBBIX MPOLIECCOB OTPAHMYEHA W3-3a OTCYTCTBHA
HOBBIX TOYeKk pocta. Tperhe HanpaBieHHe OCHOBAHO Ha (JOPMHDOBAHHH HOBBIX
CTPYKTYp H T HH hUIMPOBATE POCTOBBLIE NPOLECCH! 32 CUET OPraHH3ALIHH
HOBBIX 30H poCTa. DTO HANpaBAEHHE MOXKHO OTHECTH K HHTCHCHBHOMY NMYTH pOCTa.
OueBHAHO, NpPEBATHPOBAHHE ONHOTC W3 mMyTelf HAKOMIEHHMA MAacchl BOIOPOCHTH
onpenenserTcs, ¢ OHON CTOPOHBI, FeHETHYECKHMH 0COOEHHOCTAMH OPraHU3Ma, ¢ Ipyrod
~ 3aBUCHT OT KOHKDPETHBIX yCioBHH BhipaluBaHud. Takke 04€BHIHO, YTO CYWIECTBYIOT
(axTophi, mnepepacnpenenAlONIAE B TOM HIH HHOM HATPABJIEHHH MAaTepHANBHO-
IHEPreTHIECKHE MOTOKH B TA/IOME Makpo(HTa.

Ha ocHoBaHMH H3Y4EHHOr0 MaTepHana MOXHO CIe/aTh HEKOTOpbIE BHIBONLI 00
OCHOBHBIX 3aKOHOMEPHOCTAX (OpMUpOBaHHA MOPONOrHYECKOH CTPYKTYphI CIOEBHINA
Gracilaria verrucosa f. procerrima w BbisBHTh (hAKTOPBI Cpeabl, peryampyiouie
CTpaTeruio pocToBhix mnpoueccoB. Kak Buano w3 Ttabn. 2, 3a mepeele 15 cyrmok
KYNbTHBHPOBaHMUS AMAMETP INIaBHOM OCH TANNIOMAa YBENHYHICA BCEro NHIIL Ha 5,5 %, a
3a BECh CPOK JKCTepHMeHTa — Ha 16 %, [TpoaHanH3HPOBAB COOTHOILLICHHE NHAMETPOR
pasIHYHBIX OCEBBIX CTPYKTYP, NpHBeleHHbIX B Tabn. 3-5, otmernm, uyro obpasyercs
JOCTATOMHO KOHCEpBATHBHAA CTPYKTypa. JIeHCTBHTENbHO, €CIH TNpPHHATL JHAMETP
rnaBHOH OCH 3a e[MHHIY, TO TOMIHHA BeTBell 1-r0 MOpANKa HAXOAMTCA B Mpejenax
0,62-0,71, 2-ro nopanka — 0,46-0,57, 3-ro nopamka - 0,15-0,31, 4-ro nopsanka — B
npeaenax 0,15-0,30. [uamerp perself I-ro nopanka 3a 15 nHedl BhIpauIMBAHAA
TPAUMAAPHH YBEIMUMIICA B cpeareM Ha 13 %, 3a 30 cytok na 19 % (cM. Taba. 3). Pocr
TonmuHHBI BeTBel 2-ro mopaaka 3a 30 cyToKk KynbTMBHpoBaHMA Obin  Gonee
3HAYMTENBHBIH — npumepno 47 % (cm. Tabn. 4). Juamerp serseif 3-ro nopsaka Ha
TAIOMax BO3pOC B cpeaneM Ha 28,6 % 3a Bech CPOK IKCNOINLMH (CM. Tabn. 5).

Taxum o6pazom, poCT TONIIMHHLI BeTBell BCEX MOPAAKOB HE ABNAETCA IMABHBIM
HAMnp Ha M MACCHI CIOEBMIIA MPALIANAPHH.
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STOpOe HANpaBICHHE, POCT MAacchl BOJOPOCHH 4epe3 YBeNHueHHWe UTHHB
rAaBHOH OCH M BeTBEH DAINMYHBIX MCPAIKOB, PACMPOCTPAHEHO IHAUHTENBHO IIMpE.
Jinkna ock TaquoMa 3a BECh NEPHOJL KyJILTHBHpOBaHHA Bhipocna Ha 28 % (cm. Tabn. 6).
Betsu 1-ro nopsanxa ypena4HnKch B UIHHY Ha 58 % (cM. Tabn. 7), 2-ro nopanka — Ha 41
% (cm. Tabn. 8), a AnuHa BeTBell 3-ro nopanka po3pocna Gonee yem B 2 pasa (cM. Tabm.
9).

Omaxo Haubonee HCTOL3YEMBbIM OKa3aNCca TPETHH MyTh HAKOTUIEHMA MAcChl —
HHTeHCHBHBIH (4epes ofpasoBanMe HoBbix BeTBei). Tak, konmmdectso Bermelf 1-ro
nopsska 3a 15 cyTok BeIpaluBanusa Bo3pocao Ha 34 % (cm. Tabn. 11), 2-ro nopanka — B
2,5 pasa (cM. Tabn. 12). Yepes 30 cyToK KynbTHBHpOBaHKA 4HC/I0 BetBel 1-ro nopaaka
yBenuumnock B 2,9 pasa (cM. Tabn. 11), a npu Temneparype cpeasi 23 °C (onbitst | 1 2)
B 3,4 1 4,4 paza cooTBercTEeHHO. KonnvecTro Betselt 2-ro nopsaika Bozpocno B 10,3
pasa (cm. Tabn. 12), a seteii 3-ro nopanka — 6onee yem B 50 pas (cM. Tabn. 13).

TIpi MCNONBL30BAHHM MHTEHCHBHBIX MEXAHHIMOB HAKOIUICHMS MAcChl yJenbHas
nosepxuocts Tamioma Gracilaria verrucosa f. procerrima (S) He ymenbuuaercs.
[JeffcTBHTENBHO, €C/IH CPABHHTL Y/E/bHYIO NOBEPXHOCTB CIOEBHIA B TEYEHHE BCETO
IKCNEPHMEHTA, TO MOXHO 3aMETHTh, YTO 3TOT MapaMeTp CYIIECTBEHHO HE H3IMEHANCA
(rabu. 14).

Tabauya |4. Yaeawnas nosepxmocth Tannoma (S, mm'/r cuipoll mMacchl) B KoxpdHuHEHTE!

sapuaii (Kuwp, %) 8 P TAX 110 KYJILTHBH] TPALHARPHE
M B -
m cx0aHaA BeHUHHA 15 oyr S0t
Cpeanns Kisp, % Cpeansn Kuap, %0 Cpemnsn Kuap, %
1 80,2 3,7 67,4 0 793 6,2
2 73 1,8 68,9 2,7 74,4 0,5
3 73,6 2.9 61,7 5.1 64,2 0,9
4 69,85 5,1 60,5 6,8 57,35 1,2
Cp. 3na4. 74,2 34 64,6 3,65 68,8 2,2
5= 68,8-8X;

Cpennas ynenbHas NOBEPXHOCTL TAIOMA B HAYaNe ONBLITOB cocTasnana 74,2, ¢
BapbHpoBanHeM oT 69,85 (B onwite 4) no 80,2 MM/ cBIpoit Maccei (B onbiTe 1). Ha 15-it
JeHb Ky bTHBHPOBAHHA MAKPOGHTA CPe/iHee IHAUEHHE €€ YMEHBIIWIOCh 10 64,6 Mm/r
cuipoif Maccel, BapHaGenbHOCTh MEXIy dKCnepumeHTamu Obina He cymectaenHoli
CpaBHHMA C JHCrepcHell BocnpousBoaMMocTH. Takoe yMeHblIEHHe YIeNbHOM
NOBEPXHOCTH C/OEBHIUA CBA3AHO C HE3HAMMTE/ILHBIM YBEJIMUECHHEM JMAMETPA OCEBBIX
c1pyktyp. Ha 30-e cyTkH BRIpallMPaHHA BOIOPOCHH B onbiTax | M 2 faHHLIH nokalatens
Bo3poc 0 79,3 u 74,4 MMY/T CBIpOit MacChl COOTBETCTBEHHO, UTO HBHJIOCH CEICTBHEM
akTHBHOrO o6pasoBaHua BeTBel 3-ro W 4-ro NMOPAAKOB € XapakKTEpHBIM JUIA HHX
HefonbluMM JHaMeTpom ocH. B ombitax 3 u 4 3HAYEHHA YAEMbHON MOBEPXHOCTH
cnoepHma mwke (64,2 u 57,35 Mm/r CLIPOI MACCHI COOTBETCTBEHHO), YTO OGLACHAETCA
cnabbiM hopMHPOBaHHEM BETBEH BRICOKHX MOPALKOB.

BuIsSBHTL ONHOIHAYHO B3AHMOCBA3L MEXIY YHeNbHON CKOPOCTBIO pocTa M
yAenbHOH MOBEPXHOCTHIO TALIOMA HE MPEACTAB/IANOCH BOIMOKHBIM. DTO CBA3AHO C
He3HAYMTENBHON  BapHaGenbHOCTbIO CNOCBHII TPAUMIAPHH B  OHTOTEHE3E, WTO,
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BO3MOXKHO, XAPAKTEPHO I BCEX BOAOPOCHEH ¢ MHHApHYecKko# (opmoil cTpyKTYpHOi
opranmsaumy, Kak cnemyer w3 pannwix Tabn, 14, cpemsee 3HauenHe yaenbHOM
TIOBEPXHOCTH C/IOCBHIA B JKCMIEPHMEHTAX COCTABNACT 66,4 = 7,4 MM/I CLIPOH Macchl.
Paniee Gpina oOHapykeHa B3aHMOCBA3b MEXIy YAENbHON NOBEPXHOCTHIO TALIOMA M
(yHKUMOHANBHEIMM XAPAKTEPHCTHKAMH BOJIOPOCHelf B MHPOKOM pa3MEpPHOM pAmy ¢
pasnHYHLIMH GOpMAaMH CTPYKTYpHO# opranmsaunn cnoesuu (Chnkan, Xaitnos, 1988).
Ho 570 He 03HA4aeT, YTO 3TAa BIAHMOCBA3b GyIET JOCTATOMHO YETKOI B OHTOreHele B
He0OoMNbIIOM HHTEPBATe H3MEHEHHH y/IebHO| NOBEPXHOCTH TALIOMOB.

BuiBoab!

1. Temnepartypa cpemst 18 °C asnserca onTuMansHOM A pocTa AMaMeTpoOB
rnaBHo#t ocH W BerBe#t 1-ro m 2-ro nopankos Gracilaria verrucesa f procerrima, a
TaKKe [UIA YBEIHIeHH: [UTHHBI BeTBeH 3THX e MOPAIKOB.

2. I1pu Temneparype cpensi 27 °C HHrHGHpyeTCA poCT TOMIMHE BeTBeH 1-ro n
2-ro MOPANKOB, 3AME/UIAETCA POCT JUTMHBI [MABHOH OCH M BeTBeH ITHX e MOPANKOB, a
TakKe CHIKAeTCA HHTEHCHBHOCTH (hopMHpoBaHHA Betselt 1-ro W 2-ro nopaakos. [lpu
Tol e TemnepaTtype Cpelbl NPOHCXOIHT NEPEKTIOYEHHE NNOTOKOB BELIECTBA H IHEPrHH
Ha POCT JUTHHEI BeTBel 3-ro nopsajka.

3. Temnepatypa cpeast 23 °C sBiseTcA ONTHMANLHOH Ana oOpasosanus
pocTa HOBBIX BeTBeH. BoaMoxHo, npH 3Tof Temnepatype HaGmonaeTcs oNTHManbHOE
COOTHOIIEHHE BCEX TPeX CTPaTerdMveckux HanpasjeHuit pocta mopdonornueckoi
OpraHH3alig BONOPOCITH.

4. TloBBIlIEHHE MHTEHCHBHOCTH cBeTa oT 30 1o 40 Br/M® npusoamT k pocty
TonummHbl BeTBel 1-ro M 2-ro mopaakos, a Takke K MHTEHCH(HKAUMH POCTA B IUIMHY
rnaBHoil ocH W BeTBeil 1-ro nopsazka.

5. YaenbHas NOBEPXHOCTH CIOEBHINA CYUIECTBEHHO HE H3IMEHAETCH B Npolecce
pocTa TALIOMAa H He 3aBHCHT OT KoneGaHmi Temmepatypsl cpembt ot 18 mo 23 °C.
Onuako npu Temneparype cpesi 27 °C NPOHCXOIHT HEKOTOPOE YMEHbIIEHHE AaHHOrO
nokasarens.

6. Temneparypa cpebl ABNAETCA (AKTOPOM, OMPEAENAIONIAM POCT CNOEBHUI
Gracilaria verrucosa f. procerrima. C ee nossiueHnem ot 18 1o 23 °C npoucxoant
NiepeKII0YeHHe IKCTEHCHBHOTO THIIA CTPATErHH POCTA BOJIOPOCHH HA HHTEHCHBHBIH,

V.A. Silkin, N.V. Mironova*

'Institute of Plant Physiology, Russian Academy of Sciences,

35, Botanicheskaya St., 127276 Moscow, Russia, e-mail: silkin@ippras.ru

? Institute of Biology of the Soutt Seas, National Academy of Sci of Ukraine,
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DYNAMICS OF PRODUCTIONAL AND MORPHOMETRIC INDEXES OF GRACILARIA
THALLI IN THE CULTURE

Dynamics of productional and morp ic (di length and number of brunches of ali
orders) parameters of the thalli of Gracilaria verrucosa (Huds.) Papenf. . procerrima Esp. has been studied at
temperatures 18, 23 and 27 °C, light intensity 30 and 40 W/m®. In 30 days of cultivation the average mass of
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thallus increased from 0.104 g up to 0.45 g of crude biomass. Maximal values of specific speed of growth of
the thalli 0.068 end 0.069 days" are got at temperatures 18 and 23 °C. At 27 °C growth processes are
substantially slowed. The It of envi is a factor ining strategy of hological
organization of thallus. At low temperatures, growth strategy of extensive type is realized through the increase
of diameters and length of main axis and branches of Ist and 2nd orders. At the increase of temperature
strategy of growth changes on the intensive way, namely, new branches of the second, third and fourth orders
are formed.

Keywards: Gracilaria , productivity, thallus, h Y, p il
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