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BBEAEHUE

Axmyansnocme
Ha nuropanmu baperriera Mopst MakpOBOZOPOCIIH HCTIBITBIBAOT BO3AEHCTBIE
KOMIVIEKCA aOHOTHIeCKHX (aKTOPOB® CMEHBI OCBELIEHHOCTH OT MOJISIPHOIO
JHS A0 NOJIPHON HOYM, OTPHLIATENBHEIX U IOJOKHTEIBHBIX TEMIIEPaTyp,
OCYIIICHWSA BO BpeMi OTJIMBOB, U3MEHEHUS COCHOCTH U THIPOTUHAMUAKA

HecmoTpst Ha MHOTONIETHHE HCCITEIOBAHNS 110 SKOJIOT MM MAKPOQUTOB,
B TOM YHUCJIE [0 BITUSHUIO (JaKTOPOB BHEIIHEH Cpepbl Ha pacipesielicHue,
6nomaccy, MopdodyHKIMOHAIEHBIE XapaKTePHUCTHKH BOJopocie, 10
HaCTOSAIIETO BPEMEHH OCTAIOTCS MAaJIOM3yYeHHBIMH H3MEHEHUS,
MPOUCXONSIINE IO BIUSHUEM CHIDKEHHS COJIEHOCTH Bo MHOroM 3T0
00yCJIOBIIEHO CJIOXKHOCTBIO BBIJENECHHUS JaHHOTO (hakropa B IPHPONHBIX
WCCIEeIOBaHUAX U HEOOXOAMMOCTHIO IOCTAHOBKM MHOTO(MaKTOPHBIX
7abopaTopHBIX SKcHepuMeHTOB BMmecte ¢ TeM, Ha noGepexbe bapeHtiera
MOPS HIMPOKO PaCIpOCTPaHEHBI 30HBI CMEIHEHI MOPCKUX M TIPECHBIX BOJI,
rAe JINTOpajbHBIC OPTAHH3MBI ITOJABEPXKEHBI PETY/IAPHBIM KOIeOaHHAM
coneHocTy K TakuM opraHm3Mam oTHOCATCS (PyKYCOBBIE BOIOPOCIIH, IHPOKO
pacrnpocTpaHeHHbIe Ha NoOepexkbe MaKpO(QHTHI, HrPAOIIUe BaKHYIO
3KOCHCTEMHYIO POJIb M UMEIOIIKE IIPOMBICIIOBOE 3HAYEHUE

I{ens oannoii pabomsr — uccnefOBaTh BIMAHAE CONCHOCTH HA
¢yKycoBble Bogopociu bapeHnesa MOpst B KOMIUIEKCE OKSAHOJIOTHIECKHX
taxropos

3aoauu padomsi:

a) OTIpeAEHTh JMAa30HbI TOJIEPAHTHOCTH (hyKYCOBBIX BOJOpoOCei

bapenuieBa Mops K CONIEHOCTH,

6) oLleHHTH YeTOHUMBOCTE hyKonaoB bapeHiiera Mopsi k koneOaHusIM

COJICHOCTH,

B) HICCIICZIOBATH BITHHUE BHKCHIA BOIBI HA YCTOMYMBOCTE PyKOHIOB

K PaclIpeCHEHHIO,

I') BBIAIBUTB BITMAHUE COTIEHOCTH M HHTCHCUBHOCTH ABMDKCHHUS BOJIBI Ha

CTPYKTYpYy nomyyiiiH (ykycos Ha mobepesxse bapentieBa Mopst

Ilpakmuyeckan 3navumocms:

HanHas pabota BHOCHT BKJIAj B NOHWMAHUEG 3aKOHOMEPHOCTEH
pacipeIe/iCHIA M BOCIPOM3BOACTBA (PyKOHIOB, BOCCTAHOBICHH JIATOPATIBHBIX
¢uToueH030B Ha mobepexpe bapeHneBa Mops, YTO crocoOCTByeT
HPaBHIBHOMY OIIPEAESIIEHHIO JOIYCTHMOr0 00beMa H3BATHA BOMOPOCITECH.

Hayunaa noeuzna:

Brepebie IpoBeNeHO HCCICAOBAHHE YCTOHYHBOCTH (BYKYCOBBIX
Bozopocieii BapeHiiera Mops K H3MEHEHHSM COJICHOCTH BOJBI HA PasHBIX
YPOBHAX OPraHU3allHH® KJIETOYHOM M TKaHEBOM, OPraHU3MEHHOM,
HomysIoHHOoM OnucaHO BIHSHUE CONCHOCTH U HHTEHCHBHOCTH JIBYDKCHHA
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BOJIBI HA PENPONYKTUBHYIO H BO3PACTHYIO CTPYKTYPY TONyIaImii GyKycor
BapenneBa Mopss BrigBieHa poJIb MHTEHCUBHOCTH JBIDKEHHS BOIBI B
TOJIEPAHTHOCTH (PYKOUIIOB K M'MITIOTAIMHHBIM YCTIOBUSIM OripeiesieH TUana3oH
ycrolunBocTH (PyKycoBBIX Bomopocneil BapeHneBa Mopsa K HOCTOSHHON
COJIEHOCTH, ¥ ee KoJieOaHuIM

OcHoeHble 3auquniaemble NOTOHCEHUA

1 Fucus vesiculosus MOXXET OTpaHHYCHHOE BpeMs (IO JBYX-TPex
HEJIeNb) CYIEeCTBOBAT MPH CONCHOCTH - 2-10%0, F distichus u Ascophyllum
nodosum — 5-10%o, F serratus — 5-15%0 VYkasaHHEBIE {yaria30HB! CONCHOCTH
MOYKHO CUMTaTh HIDKHEH rpaHulCH yCTORIMBOCTH BHIOB

2 KonebaHus COJEHOCTH CTHMY/IHPYIOT poct F vesiculosus, ve
BIMSIOT Ha poct F distichus, 1 A nodosum v CHIDKaIOT CKOpocTh pocta F
serratus.

3 JIBvKeHHe BOAHI SBASETCH HEOOXONHMEIM YCIOBHEM IS
(hopMHpOBaHHA aIaNTaNyH K HA3KOH CONIEHOCTH Y MICCAEIOBAHHBIX BUOB

4 PacripecHeHHe CHIDKAET CPEQHIOI MPONOKHTEIIBHOCTD KH3HH
dyKycos.

5 HHTeHCHBHOCTEL JBMIKCHHS BOJABI M COJICHOCTH BIHSAIOT Ha
COOTHOIICHHE NoNoB F' vesiculosus TpH paclpeCHEHHH A0 KPHTHISCKHX
BEJIMYHMH H B YCIOBHAX MAKCUMAJBHON HHTEHCHBHOCTH [IBHXKEHHS BOJEI,
NpeobnajialoT JKEHCKHE 0co0H

Anpobayusn padomt

Marepuainsl JuccepTalMOHHOM paboThl OBLTH MPEACTaB/IEHbI Ha
Mexaynaponnoit koHpepennun “Hayka um oGpasoBanume 20057,
MesxayHapOOHOM LIKOJIC MOJIOIBIX YUEHBIX “Aanrarmy ruapoOHoHTOR”,
XX - XXV xoud monomsix yaeasrx MMBU KHLY PAH, Beepoccuiickoit
LLIKOJIe MOJIOMBIX YHeHBIX “Aanrarmn ruapobuontos”, I 1mkoie MOIOABIX
yueHbIX “CoCTosiHHe H TepCIeKTHUBbI Pa3BUTHA IPOMBILLIEHHOTO KOMILIEKCA
Ha Kombcxom Cepepe” 1 ipyTHX perHOHATTBHBIX KOHGEPEHIIIX M CEMHAHApax

Ilyonuxayuu

Ilo TeMe micceprarmm onyonuxopaHo 13 pabor, B ToM yucne | crarsg B
Jloxnn Axapemun HaykK

Cmpyxkmypa u oorvem patonut

Juccepranyisa COCTONT U3 BBEACHU, 4 IVIaB, 3aKIIFOYSHIS ¥ BBIBOJIOB,
CIHICKA JIUTeparyphl PyKomvck conepkut/OSCTpaHuLl TEKCTA, § PUCYHKOB UF
tabymur CImcok ymreparypbl BKIIOYaeT36 Ha3BaHU, B TOM YHCIICS ¥ Ha
HMHOCTPaHHBIX S3bIKAX

ABTOp GJ1ar0IapHT 32 IIOMOLIE H LIGHHBIS COBETHI B IIEPHUOJ ITOTOTOBKH
JvccepTranpM akaneMuka l'eHHanus I'puropeeBrya MaTHioBa, a Takke
KOJUIET ¥ COARTOPOB 13 MypMaHCKOTO MOPCKOT'O GHOJIOMHUECKOTO HHCTHTYTA
KHIY PAH wnayunoro pykoBomurens Ipuropus Muxaiinosuua
Bocrobotirmkosa, M B Makaposa, U B Pepkux, E JI O6nyurHcKyro, A A
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Mertesscroro u[C @ Tumodeera,|corpymuuKoB Kadeaprr Guonoruu ML TY
E B Mlomuny 1 C C Manarenza, coTpynHUKOB Kadenpb! 6uosormm MITIV
MH Xapnamosy u C A IIpoxopoBy

COAEPKAHUE PABOTHI

I'masa 1. O630p Jureparypbl

O630p MUTepaTyphl TOCBALICH POJIH COJICHOCTH B PACHPeAC/ICHUN 1
(UMBHONOrUIECKOM COCTOSHUM (HYKOMJIOB, IIIaBHBIM 00pasoM poxa Fucus
O6001eHBI DaHHBIEe 00 H3MEHEHHH MOMYIISLIMOHHBIX XapaKTEPUCTHK (yKoUIoB
TIPH pa3/IMMHOM CTENICHH PACTIPECHEHUS

I'naBa 2. MarepnaJjibl, METOABI B PaiioH HCCJICTOBAHUS

Paiion nccnenoBaHia OXBaThIBacT 3HATHTENHHYIO 4acTh MypMaHCKOTO
nobepexobs baperiiesa Mopsa. ryost Iledenra, Tiosa, JasbHesencHeKas 1
Spupimnasg, a takxke Oyxrtel [lpubGoitHas m boapmue Uespsr
OKCIIepIMEHTAJIbHBIE W3bICKAHMS IIPOBONIITKCH Ha Oase JlanpHeseneHe ko
buonormueckoi cranimm MMBUY KHIT PAH

O6BexTaMu MCCIIEIOBaHUS MOCITYKHIM YEThIpEe BHUIA (DYKOHUMIOB,
IMHPOKO PacIIpOCTPaHeHHBIX Ha MOGEPEKbe CEBEPHBIX Mopel Ascophyllum
nodosum (L.) Le Jolis - ackoduanym yznosareiil, Fucus vesiculosus L. -
byxyc my3elpuarslii, Fucus distichus L. - ¢ykyc nBycroponnuii, Fucus
serratus L - dykyc 3yOuarsrit

Bcero 65U10 IPOBEAEHO JECATE CepHii Tab0PAaTOPHBIX SKCIIEPHMEHTOB
u o6paborano Gonee 70 mpob Maxpoduros (mprmepHO 15000 pacTeHmit)

2.1. Onpenenenne ycroitunBocta ¢pykonaos Bapennesa mops
K pa3/IHYHOH COJIEHOCTH

JU1g9 HcciefnoraHus rajioTONepaHTHOCTH (yKOMIOB HCIIOJB30BAJICH
METO/I KYJITUBALMY HHTAKTHBIX JIEMEHTOB TAJIOMOB B CPEJIE C IIOCTOSAHHON
coneHocTIO (IpoGsimes, 1970, 1971, Rietema, 1991) B nHameit paGore
KyJIETHBHPOBAJTHCH alIMKaJIbHBIC 2IIEMEHTHI TAJUIOMOB H TIOCIICIHIE TONOBbIC
npupocTsl (puc 1)

JU1s yerpaneHus mociieiIcTBHiA paHeroro crpecca AD uI'TI tamomor
3 cyT aKKJIMMHPOBAJIH K JaOOpaTOPHHIM YCIOBHSAM IIPH BO3XYLIHOH
OapOoTauuu cpepl ¥ cOeHOCTH 32-34%0 CMeHa BOIBI IPOM3BOAMIIACE Pa3
B cyTku Ha npoTsxeHny BeeX SKCIEpUMEHTOB 00pasIpl COAEpKAIUCh B
TePMOCTaTHPYEMOM TIOMEIICHHH TipH Temrieparype 7-8°C U OCBEILIEHHOCTH
10 Br/M? Cpensl 114 KyJISTHBHPOBAHMS TOTOBIIIH MO CTAHIAPTHOH cXeMe.
Mopcky o Bomy IpeaBapuTelIbHO (GIIETPORAH Yepe3 BaTHO-MaprieBbii
¢unerp Ipu nmoaroroBke k pabore ¢ anekcamMyl BOAY AOTIONHUTENLEHO
HarpeBail B TepMocTarte Npu Temieparype 60°C B TeueHHE Tpex CyTOK
Taxas cpefa carTacTCs abrOIOrHYESCKH YHCTOM, IIOCKOIBKY B Hef OrHOaroT
BCe IpOCTeiiiiie u criopsl Bopopocneit Mopckyro BoAy Ui SKCIIEpUMeHTa
or6upam B 6yxre Ockapa CoNeHOCTs H3MEepSUTH IO ¥ OCTIEe (PUIBTpaLii 1
HarpeBaHus Cpezpl ¢ TIOHIDKEHHOH COJNICHOCTHIO MOTyYany pa3taBieHUeM
IVICTIWUIMPOBAHHOM BOZIOM, IIOBBIIIEHHOH — MeJICHHBIM BBITIApHBAHHEM



Puc. 1. Cxema nenenus tTaioMa Gykouaos. AD - anukaibHble 37eMeHTsl, [ 11—
rOJI0BBIE TIPUPOCTBI.

B Hauei pabore ObUIM MCNOIB30BAHbI TPU CXEMbI IKCIIEPUMEHTOB
(Tabn. 1).

Bo Bcex cxemax KOHTPOJBHBIMH CIYXXHMJIM BAPHAHTBHI C MOPCKOH
coneHocThiO (33-34%0). Konebanus cosieHOCTH MMUTHPOBATH CMEHOH BOIbI
KayK/ible 6 4acoB (pexKHMBbI CONEHOCTH 0003HAUEHbI B IaHHOM paboTe Kak
33/5%o0 ¥ T.N.). AHanu3 pe3y/IbTaToOR MOKa3as, 4To AD MeHee YCTOHYHBBI K
YCIIOBUAM Ky/IsTHBHpOBaHMSA YeM [T 1 uepes 4 HeleM CHUIKEHHE CKOPOCTH
pocTa ObLI0 OTMEUYEHO JIasKe B KOHTPOJBLHBIX BapHaHTax. B 1o ske Bpems 910
nenaetr AD Gosee ynoOHBIMU O0BEKTAMM [PHU MPOBEJEHHH OCTPBIX
9KCMEPHUMEHTOB.

Tabmmua I.
CxeMBsl MPOBEACHUA IKCNICPHMCHTOB
INepemewmn | Kynetusupye | Yneno JinuTensHOCTh I
Ne Conenocts, %o BAHHE MBlC MOBTOPH | KYJBTHBHPOBAHHA, BH/IbL
cpebl INEMEHTRI ocTei CYT.
T ¥ vesiculosus
1 LT g:’ol 1'?_'525'5' HET AD 30 28 (udz 4 meem
— oOumanus)
A, nodosum
1; 5; 15; 20; 25; 33; F. vesiculosus
et ek sl : 3
2 33/5; 33/15; 33/25 Het 3 3 28 I, distichus
e = I serratus
3 5.15,25;33 Ects; Het I 30 16 Eivesiciiasus
I SR | F. distichus

O dyHKUMOHATIEHOM COCTOAHHH BOAOPOCIIEH CYWITH 110 H3MEHEHHSIM
TaKHX ClJHBPIO.I’lOl"H'—IeCI{PL‘( XapaKTCpHCTHK KaK Macca, ryiomank H CoacpaHue
CYXOTo BelliecTBa. Maccy M miola ib U3MEpsUIH MOC/Ie AKKJIMMALIHH alleKCoB
M 4eThIpe paza B xoze skcnepumenTa. [Ipu npoeeaeHuu ayXhakropHoro
SKCIIepUMeEHTa (cxema 3 ) IOcCiie KYJIETUBUPOBAHUS JIOTIOTHUTENILHO NPOBOMIH
ructosiornyeckue uccneaosanus I'Tl u usmepenus BUaUMoro poTocuHTe3a
(B®) u remuoporo apixanus (T71).
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2.2. HccaenoBaHue cTPyKTypsl nonyasunu F vesiculosus n
E distichus Mypmanckoro nobepe:xkbst bapennesa mops

CrpykTypa DONYJISIWU HCClenoBanack B rybax SpHblmHag,
HanpHezenenenkas, Tiosa u Ileuenra (puc 2) Bmonp 3anuBoB
3aKJIaIBIBATIOCH IO 3-4 MpOOHBIE IUTONIA/IH, Ha KAXKIOH M3 KOTOPBIX OTOHpaioch
1o 4 ipo6sI ¢ mwroniaau 0 25 M? TIpo6er Bogopoceit 0TONpaich Ha CpeaHeM
ropu3oHTe jJuatopanu (1 8-26 M H y M ), UTO TMO3BOJUIO CYUTATH
HHTEeHCHBHOCTH OCBELLICHUA ¥ TEMITePATyPHBIH PEXXUM OIMHAKOBBIMY BO BCEX
ydacTKax otdopa mpob

VyacTku ot6opa npob ObUTH pa3OUTEI HA 5 TPYIIIE B 3aBUCHMOCTH OT
H/JIB u coneHOCTH

1 orkpeiThiii Geper - 6yxTta Ilpuboiinad, m-op Hemenxwmii -
MaKCHMaIbHAs HHTCHCUBHOCTE ABYDKEHHMA BOJIBI, MOPCKAst COJIEHOCTh

2 ycTeeBBIe HacTH I'yd - yctbe Tyon! [leuerra, Mbic KpacHas ckana,
Mbic [TpoOHEIi - BeICOKast, HO He MakcuMaithHas /1B, Mopckas coneHoCcTh

3 cpennue yacTu ry6 - mopronyskrt, JlepkuHa 3aBons, Oyxra Ockapa
- Hmzkast /1B u conenocts npumepHo ot 20 10 34%o, npeobnagatormas 25-
30%o

4 KyTOBBIE 30HBI - KyT ryOn!I SpHbiiiiHast, JaisHui 1K, BHY TPSHHMI
xotesn ryoni SipubiinHas - chinkenHas J[B u cosieHocTs Konebnercs ot 2-10
1o 34%o

5 ry6a Troea - cpenusas MJIB (kax BO BTOpO# rpynmne), HO HU3Kas
COJICHOCTB (KaK B YEeTBEPTOL)

Pacnipenenenue dyxonnos 1Ipu HccnemoBaHUH IUTIOTHOCTH 3apOCIIeit
(6uomaccel (B, kr/mM2) u uncineHHoctd (N, 5k3 /M2)) Takke OLECHUBAIIN
npoexruBHoe nokpertue (111, %) (Pyxoroncreo ., 1980) JononmurensHo
paccUMTHIBAIM OXHAaeMyro Ouomaccy (B ) u uucaenHocts (N,), 4ro
TO3BOJIMIIO Y4eCTh 0COGEHHOCTH CyOCTpara B KaXK/I0H Touke oTbopa mpob
B, =B/IIII-100% > N, = N/IIII 100%

aloKe JUIA aHaIM3a pacmpeneneHus GykycoB ObUI NPUMEHEH
UHTerpanbHbIi uHeke motHocTH nonyisius BN (Hemo, 1990)
BN=+B N

JlaHHEBI HHAEKC B KOMOHHHPOBAHHOMN coJlep>KaTelIbHOH (opme
VUHTEIBAET 00a rokazarelt (MMCIIEHHOCTE H GHoMaccy), KOTOpbIe, [0 MHEHHIO
psizia aBTOPOB, "KOHKYpHpYIOT" Mesky coboii (LIutukos, Pozenbepr, 2002).

BospactHas cTpykTypa onyismmid. B kadecTBe BO3pacTHOIO NpU3HAaKa
HCTIONE30BAITH KOJIHYECTBO TMXOTOMUYECKUX BeTBIICHHN. DUBHOITOIHYEeCKIH

BO3pacT 0cobeii ykazaH B BETRIICHHAX, B HEKOTOPBIX CIIydasX HPOU3BEICH
nepecueT B KaJeHHapHsuiit (iBa BeTnieHus B rox) (Kysueros, 1960;
Makcnmosa, 1980) Ompenensnu cpeuuii BO3pacT B pobe, BELKHBAEMOCTD
0cobel KaKIOH BO3pacTHOH IPYIIIIL
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1-n-oB Hemelikuit, 2- yerse ryOw! Tledenra, 3- 6.JleBkuna 3aBojib, 4 - cpe/iHias 4acTh ryobl
Ileyenra, 5 - ycrbe ryonl Tiosa, 6 - cpennss yactb ryowr Tiosa, 7 - 0. Ilpuboiinas, 8 - m.
Kpacuas ckana, 9 - nopromyukr, 10 - 6. boGposas, 11 - kyT ryOet Spusinnas, 12 - BHyTpeHHMI
kotes ryobl Spueinnas, 13 - m. [Tpobusiit, 14 - 6. Ockapa, 15 - Jlansuuii msok.

PazmepHo-maccoBas CTpYKTypa nonynsuuu. Mamepsuu iMHy U Macey
TanjioMOB, ¥ (EPTUIibHBIX JONOIHUTENBHO - MACCY W KOJIWUHECTBO
petienrakynos (Pykosoactso, 1980). Y ronoesix npupocToB TamioMoB Fucus
distichus ryObl SIpHbIlLIHAS ONIPEEIISAIM OTHOCHTEIBHBIE MOphoIorHueckre
TroKa3areJii: yIeIbHYIO JUIMHY U YIEbHYIO TTOBEPXHOCTb.



IonoBy10 CTPYKTYPY HOMYIIAIHN ONIPEACISUTM Y ABYIOMHOrO Buja I
vesiculosus Ha Boctounom MypMaHe. J{iist onpeiernieH)st COOTHOLIEHHS [OJIOB
NIOMHMO aHAJTH3a OTOOPAHHBIX MPOO JOTOIHUTETBHO C IVTOLIAIY 5 M B IIOsCe
BUJIa Ha IUTOpaiu oTOupanu epTuibHbie pactenws 4-10 Bersienuii mo 50
M3 KK A0H Bo3pacTHON rpyribl 1o onpeaensumm myTem MAKPOCKOIIMYECKIX
HCCIIEOBaHUM

Craructidaeckyro 06paboTKy JaHHBIX IPOBOIIIIN C UCTIONB30BAHMEM
JUCNIEPCHOHHOTO aHAJN3a U BHIYUCICHHS KO3((QHIIMEHTOB KOPPEILMH
JoBeputensbHas BEpOSTHOCTE IMPHHMMANACh 95%

2.3. XapaxkTepucTaka paiiona mcciief0BaHHA

B nansom paspene onucaHbl reorpagpuyeckue, KIMMaTH4ecKue,
TUJIPOJIOTMYECKHE H THAPOXMMUYECKHE 0COOEHHOCTH PaiiOHa HCCIIE/I0BAHMUS

ITnagpa 3. Pesyabrarsi

3.1. YeroitunBocts Kk conenocru F vesiculosus W3 paxTHYHbIX MeCT
obHTARNSA

Mopckue mecmoobumanus - m Ilpobnwii, 6 Ockapa, 6
ITpuboiinan

Ipu noxwxenHok coneHocTtH (1 7-8 5%o) HaOmonasncs THTEHCHBHBIH
POCT Macchl B IIEPBYIO HEIEIIO, U ero nocienyromuii cray ConepikaHue
CYXOrO BEILIECTBA 3a BpeMs SKCICPHMEHTAa CHHU3WIOCh Y anMKalbHBIX
3JIEMEHTOB, cofepxkaBmuxca npu 17-34 %o, Ha BCEeM NPOTHKCHHH
3KCHCPHUMEHTA YBEJIMYHMBAIUCh KaK JIMHEHHBIe pa3sMephl, Tak ¥ Macca,
HaubONbIIasi CKOPOCTh pocTa ObUTa oTMeueHa mpu 17-25 %o ConepxaHue
CYXOro BelllecTBa He M3MEHIIOCH IIpH MOBBIMIEHHOH comeHocTH (45 %o)
COACPKAHUE CYXOTO BEILIECTBA YBEMYMIOCh, HO POCTAa MACCH, MIMHBI U
mwomaay oOpasos He mpoucxommino. HampoTws, B NEPBYIO HEACIIO
KyIBTHBUPOBAHKS Macca AD CHIBWIACh

Cononosamoeoonoe mecmoobumanue - 6 Bobposas 2ybvr
Apuvtunasn

ITpu conenoctu 25 5%o u Beime w1 AD Bopopocieil u3 6yXThl
Bob6poBoii oTMeUeHBI peaKiim, CXOIHBIE C TAKOBHIMH Y BOXOPOCISH U3 OpyrHX
MecTOOOUTaHMI IIPH MOBBIIICHHON COICHOCTH A MMEHHO CHYDKSHHE MacChl
B IIEPBYIO HEZIEIIIO OTIbITA IPH HOCTOMHHOH IUTOIaqM 3aTeM BOCCTAHOBJICHHE
Macchl K KOHIy BTOpOH HEIEJH M MOCIEAYIOIce €€ INOCTENCHHOe
yMeHblleHHe OTHOCHTENBHBIN IPHPOCT CYXOT0 BEINECTBA Y BOAOPOCIIEH,
copepxKaBIIUXCs NpU 34%o, coctaBmi 21%, a npu 42 5% - 10 6% IlIpu
KYJIBTHBAllMA B pa30aBlieHHBIX CpeAax COACPIKAHHE CYXOTO BEIIESCTBa
ymensinwiock I1pu 1 7%o - Ha 28%, npu 8 5%o - Ha 2 4%, npu 25 5%o - Ha
12% YV amekcoB, KyIETHBHpPOBaBIIKXCA mpH 17%o, comepiKaHHe Cyxoro
BEILLECTBA HE H3MEHMIIOC.



3.2. Onpenesienne ycToiiuuBocTH PYKYCOBBIX BOJOPOCIeH K
COJIEHOCTH

1 F vesiculosus

B cpennem 3a 28 cyr KynbIHBHpOBaHHA IpH 5%o pocT Macchl AD
OBUT BBILIE KOHTPOJBHOIO, a IUIOIIanAu Hike K KOHIly sKcliepuMeHTa
OTMEUAJIOCh OCKIIM3HEHUE K MIBMEHEeHHE OKpacKu 06pasnoB CKopocTs pocTta
AD mipu MepeMeHHO# CONMEHOCTH Oblna BeIlEe KOHTPOIBHOM (pHC 3)
Haubonpiiee ysenmueHne Macchl allMKAJIBHBIX IPUPOCTOB OTMEUEHO NpH
pesxume 15/33%o0 Ha 2 1 3 Helenax ombita Bpicoka ObLIa CKOPOCTE POCTa U
MpH CONeHOCTH 25/33%0, HECMOTPS Ha MUHHMYM B MEPBYIO HEAEHIO
Haumenbinee ysenmaeHre Macchl Habmonanock npu 33%. HauGonbliee
YBEIMUCHHE IUTOLIAAM 3a(pUKCHPOBAHO IPH IIEPEMEHHOI COJIEHOCTH B IepBOH
MOJIOBUHE 3KCIIEPHMEHTa, 2 MAKCHMYM JIMHEHHOTO pocTa - BO BTOPOA
HaxomnneHnue cyxoro BeleCcTBa OTMEYEHO BO BCEX BapUaHTaX, HO
MaKCHMAITBHOE ITpH peskumMax 25/33 u 15/33%o

2 F distichus

TIpu 33 u 25%o 3a mepByIO HEMEEO HKCIePUMEHTA Macca 00pa3ior
CHUBUIIACH, 4 IUIOMIAb U JUTMHA He M3MEHWIHCH 3a nocieaytonpe 21 nenn
cofepyKaHus IIPH JaHHOM COJIEHOCTH Bee IapaMeTpsl Bozpoch [Ipun20, 15u
10%o ¥ 1IpH 1IepeMEHHOH COJICHOCTH Macca JIFTHHA U IVIOIIATh YBETMYHBAITIUCH
Ha TIPOTSDKEHAM BCEro SKCICPHMEHTa AMNEKCHI, IIOMEIICHHbBIE B Cpeay C
COJIEHOCTHIO 1%0, pa3pylIuych Ha BTOpOiA, a IpH 5%o - Ha TpETkeii Heflene
9KCIIEPUMEHTa

B nenom 3a 28 nHeEl sKCIlepiMeHTa yBEIHUCHUE BCEX NTapaMeTpoB
OTMEYEHO MMPY MEPEMEHHOH conleHocTH U TIpH 10-25%0, a B KOHTPOJIBHOM
BapUaHTE 3HAYMTENHEHOIO POCTa He otMeyeHo (puc 3) HaxoneHue cyxoro
BEIIeCTBA BBIABIICHO B BAPHUAHTAX C HepeMeHHOM CONeHOCTRIO ¢ mpH 15%o

3 A nodosum

VBenMueHHne MacChl alHMKaJbHBIX 3M1eMEHTOB A nodosum Gbu1o
HauOOJIBIINM TIpH TIEPEMEHHOM coneHocTH 5/33 %0 1 mipr 33%o Ha Bropoi U
TPEeTheH HENEINIX 3KCHePHMEHTA, MPHMEM NPH KOIeOaHWAX CONICHOCTH B
NIEpBYIO HEEIIO MPHPOCTa Macchl He HaOmonanock BeIcokas CKOpocTh
yBeJIYeHHA MacChl Habmonanack 4 np 15%o Y KyJIETHBHPOBABLINXCS HPH
10%0 06pasioB MHHEMYM CKOPOCTH POCTa OTMEYCH B HEPBYIO HEHEIIO
CraGmpHO BBICOKAst CKOPOCTH YBEIMYESHHA IUTOLA (1 Habmonaiach rpu 33,
25 1 20%0 u xonebarensHOM pexkume 15/33%o JIumeiHbIii pocT Taroke GbUT
MaxkcHMAIBEHBIM TIpU 33%0 1 20%0 HekoTopoe HakOIUTEHHE CyXOIo BelllecTBa
HaOMONAaIoCh BO BCEX BapUaHTaX, KpOMe NOCTOAHHOM HU3KO# coneHocT B
BapHAaHTaX C MOHIKEHHOH COJICHOCTHIO (5 | 1%0) OTMEYEHBI HU3KHE CpeHHIE
CKOpOCTH POCTA JNTHHBL, MaCCHI M IVTOLI/IH ATHKATIBHBIX eMeHToB A nodosum
(puc 3) 1 paspyllieHHe anieKCOB BO BTOPO# MOJIOBHHE SKCTICPHMEHTA
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4 F serratus

B riepByIo HeACMO YBEIMUEHHE MACChI alieKCOB HabMoNaioch TOJBKO
nipu pexxume 5/33%o npuMepHo Ha 0 5 mr/cyt HanGormee peskoe (Ha 2 5 Mr/cyT)
CHIDKEHFE MACChI IPOMCXOIIIIO ITPH KorteOaHksIx conenocTt 15/33 n25/33%0 Ha
BTOPOIi B TPeTheH HEMENIX 3IKCIIEPUMEHTa HauboJbIIas CKOPOCTh POCTa
HaOMIOAANIACH TIPH MOCTOSHHO BRICOKO#H costeHOCTH (33, 25 m20%0) B xoxie
3KCTIEPHMEHTa MaKCHMAJIBHAS CKOPOCTh pocta OpiIa orMeueHa npu 33%o
(17 mr/cyrt), MurmansHas ipu 5/33%e Haubornpinee yBemgeHre Macchl
00pasIioB 3a SKCIIepUMeHT HabroRanock pu 25, 20 u 5/33%o

[Toians anekcoB yBEIHYMIACH 3a IIEPBBIC ABE HEAGTH BO BCEX
BapUaHTax, MakCUMaIbHO 1ipu 33%o, 20 1 HIDke Bo BTOpHIEe ABE HeneMH
YBEJIHYEHME IUIOIAIA TPOM30LIIO TOIBKO IpH 25 U 20%0 Hambonprmmit
TIPHPOCT IUIOIIa 1 ObUT OTMEUEH B BapHaHTaX € MOCTOSHHOH COIEHOCTHIO OT
20 10 33%o0, HaumeHBIH IIpH 5/33%0 (puc 3) YBemaueHue ITHHB 00pa3LoB
MPOUCXOIMIO B OCHOBHOM BO BTOpO MONIOBHHE SKCIIEPUMEHTA TIPH
NOCTOSHHOH coneHOCTH CHIDKEHHE COACP>KaHMSA CYXOro BEIeCTBa
BBIABJICHO BO BCeX BapHaHTax, Kpome 25/33, 25 u 20%o

3.3. Bananaue N1BH:KEeHHH BOZbI HA YCTOHIHBOCTh (PyKOHI0OB K
COJICHOCTH

3.3.1. CxopocTtb pocta

F vesiculosus

32%o (xourpons) Ilpu orcyTcTBHU JBIDKEHHSI BOABI YBEJIMYSHUE
MacChl alHMKAJIBHBIX JEMEHTOB OTMEYaJOCh Ha BCEM IPOTSDKEHUH
9KCHepUMeHTa VIHTEHCHBHOCTB pocTa VIO M 00PasLoB yBeIMIMBaIACH
¢ 5 10 20%/nen Ilpn nepemMemIMBaHNM CPeJIbl MAcCa AITMKABHBIX SJIEMEHTOB
3a niepsrlie 8 cyT yBenuumiack (5%/Hen), a riomanes cHU3mIAch (3%/Hen )
Ha Bropoii Hemene KynBTHBHpPOBaHHS HaOMoOnanack oOparHas KapTHHA
CropocTh pocTa anMKaBHEIX SIEMEHTOB B HETIOABIDKHOI Cpefie ObLIa BEIIIIE,
4YeM npu nepemeriBanui Cofep>xaHue CyXOro BelecTBa W yAenbHas
HOBEpPXHOCTh HE H3MEHIIHCH

25%o0 IIpu oTCYTCTBHM ABIDKEHUS BOTBI MACCa ATMKATILHBIX JIEMEHTOB
YBEITMUMITACH TOJILKO 3a EPBYIO Heielmo skenepumenTa (11%/Hen ), mnommas
- 3a Bropylo (10%/Hen ) Ilpu mepeMemnMBaHMHU cpegnl Macca
SKCTICPUMEHTABHBIX 0OPa3OB NMPaKTUYeCcKH He M3MEHsIACh, TUIONIAb
CHIDKANIAch B MEPRYIO MOIOBHHY SKCTieprMeHTa (-5 %/Hen ) U yBeTHUHBaiach
Bo BTOpYIO {12%/Hen ) ComepxaHue CyXoro BellleCTBa He H3MEHWIOCH

15%0 Ilpu OTCYTCTBUM ABHIKECHHSA BOJBI YBEIIHYCHHE MAaCChI
HaOMHOIAIOCh Ha MPOTHKESHUM Beero akcriepuMenta (8%/uen ) Poct ruowany
anMKaNbHALIX 3MeMEHTOR HAGMIOAANCSd TONBKO BO BTOPOil MONOBUHE
skcmepumMenTa (30%/uen ) Ilpm mepeMenmIdBaHMHU Cpenbl Macca
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YBEITMYUBAIACH B IIEPBYIO NOJIOBHHY SKCITepUMeHTa (6%/Hel ) ¥ CHIDKaNach
BO BTOpYI0 (-5%/Hen ) CropOoCTh yBETMUCHHA IUTOIIAIH NOBEPXHOCTH ObLIa
HOCTOSHHA Ha IIPOTDKEHUH BCero akcreprMenta - 20%/Hen CoJieprkaHue
CyXOTO BELISCTBa HEe H3MEHIIOCH

5%o ITpu OTCYTCTBIM IBIDKEHUS BOABI Macca 00pasIioB yBeIHYHIach
3a mepsble 8 M mociennue 4 CyTok, 3a 9-12 ¢yt - cHmswiace Cxopocrtb
YBEJITICHN IUIOINATMA HA IIPOTHKEHAM SKCTIeprMeHTa ObU1a MoCTosHHEA - 15%/
Hexn [Ipu nepemernyMBaHUM Cpebl Macca AIMKATBHBIX SJIEMEHTOB CHIDKAJIACH
B [IEPBYIO U YBEJIMUMBANIACH BO BTOPYIO IOJNOBUHY dKcriepuMenTa IDnomans
YBENMAYMBATIACH C O0MBIO# cKopocThio (20-40%/Hen) ConepaHKe CyXoro
BEILECTBA CHIDKAJIOCH

F distichus

32%o Ilp¥1 OTCYTCTBHH IBFDKCHMS BOBI MACCA AITMKANEHELS SJICMEHTOB
yBenuuMBajgachk ¢ Hebonpmoil ckopoctsio (3-8%/nen) Ilnomans
SKCIEPUMEHTAILHEIX 00pa3loB MPAaKTHUYECKU He u3MeHsack Ilpu
DepeMEIBaHUM CPeibl MACCA YREIMUYMBAIACH B XOJIE BCEro SKCIIEpPHUMEHTA
¢ HeOoNpIIO#H ckopocThio (6%/Hen) CpenHss CKOPOCTh pocTa ObLla BBIILE B
YCIIOBHSIX HETIONBIDKHOM cpefisl ComepKkaHHe CyXOoro BEIIECTRA M YIEIbHAS
IIOBEPXHOCTH HE IBMEHUITUCH

25%o 1Ipu OTCYTCTBHHM TIEpeMeINMBaHMs Cpelbl Macca alMKaTbHBIX
9TIEMEHTOB YBEIMMMUNIACH B MepByio Hemenmo (15%/Hen ) u cuusmnace BO
BTOpYIO (20%/Hen ) Hexotopoe yBenudenue momamu (5%/uen ) 6sU10
OTMEYEHO TOJBKO 3a HepBbie § CyTok B yclmoBHsIX ABIDKEHHS BOABI Macca
00pa3IoB YBETMUNBAJIACH Ha IPOTSHKEHHH BCETO SKCIIEPHMEHTA C HeDOITBIIION
ckopocthio (5-10%/men.) Ilmomanp, comepKaHue CyXOTO BEIIECTBA U
yAebHas IOBEPXHOCTH HE M3MEHIIIHCH

15%o Tlpr OTCYTCTBIHM BIXKCHHA BOBI HAOIIONATIOCH MAKCHMAJIBHOE
YBEIIMYCHHE MacChl M IUIOLNAJH alUKaIbHBIX 31eMeHToB F' distichus
OTMeEYCHO CHIDKEHHE MAacChl B CEPEeUHE DKCIICPHMEHTa M YBEJIMUCHHE B
HaJaJie v KOHIIE, a TAICKE MOCTEIICHHOE CHIPKEHHE CKOPOCTH POCTA IUIOMIA M.
3HauHTe)IbHOS YBEITHUCHHE IUIOIAH B Hadae KyasrusapoBanus (30%/Hen )
00yCHOBIWIO YBEIHYICHHE YASIBHOM MOBEPXHOCTH SKCIICPUMEHTATBHBIX
00pa3ioB 3a BpeMs KyIETUBHPOBaH Ha 25%. [Ipu nepemenivBanyy Macca
00pasIIOB MPAaKTHYESCKU HE H3MEHIACK, a INOLIAb YBEMHIIIIACH BO BTOPOi
TIONIOBMHE SKCIIEPUMEHTa YIeNbHas NOBEPXHOCTh yBenuumiiacs Ha 17%
CogeprkaHHe CyXoro BellecTBa He H3MEHIIOCh

5%o Ilpu oTCYTCTBIM ABYOKEHHS BOB! YBEJIMUCHHE MacChl U IUTOIIA/TH
OTMEYAJIOCH TOJIBKO 3a NepBYIO Hememo Kyistusuposanus (10 u 7%/uen.
COOTBETCTBEHHO) 3aTeM yKa3aHHBIE IapaMeTpsl He m3MeHsmuch Ilpu
[IEPEMEIIHBAHHH Cpeabl Takke HalIOfaNCsas pOCT MAacChHl M IUIOLIAAH
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aIKaIbHBIX JIEMEHTOB TONBKO 3a nepsbie 8 cyr Ho 3a 12-16 ¢yt mwiomaims
BHOBH BO3pOCTa, a Macca cuibHO cHusmnack (-31%/Hen ) Busyansno
HaOMIofanoch OCKIIM3HeHHe O0pasIoB, pa3pyllieHHe, NOsBIeHre Ha HHX
HEKPOTHHYECKHX IATeH VYierbHas MOBEPXHOCTh AlHMKAJILHBIX IEMEHTOB He
mmenmnack CoepikaHde CyXOro BEIeCcTBAa CHIZHIOCH

3.3.2. UuTencuBHOCTL GOTOCHHTE3A U ILIX2HHUS

F vesiculosus

HHTeHCHBHOCTS (DOTOCHHTE3a NPU MEPEMEUIMBaHMHU CPEbI C
YMEHBIIECHEM COCHOCTH CHIDKaeTCs JIckmoueHue COCTapiseT COIEHOCTh
15%o, rne BO Bemie, uem ripu 25%o Y F vesiculosus B AAHAMITIHBIX YCIIOBUAX
BO BCEX BapHaHTaX, KpoMe 5%o, NMpepanupyeT goTocuHTe3 B cTaTuyHbIX
YCIIOBHAX CO CHIDKEHHEM coieHOCTH BO® yMeHBLIAETCS, 32 HCKIIOYCHHEM
BapuaHTa ¢ 25%o, Ie OH IIOYTH B 2 pa3a BIIIe, 4eM B KOHTposHOM 1Ipu 25%0
npesampyer dorocunTes, mpu 32, 15 u 5%o - nprxanue (Tabn 2)

F distichus

'V maHHOTO BHAA OTMEUACTCA UpsMAst 3aBUCUMOCTE BD oT conmeHoCTH
YMEHBIIIEHHE COJICHOCTH BBI3BIBACT CHIDKEHME (DOTOCHHTE3a W YBEIHYCHHE
HHTEHCHBHOCTH IbIXaHUI B yC/IOBHAX MepeMEIIBAHMS BO BCEX BAPUAHTAX,
Kpome 5%o, hoTocHHTe3 NpeodIaNaeT Ha/l AbIXaHHUEM, a IIPH 5%o TIPEBATHUPYET
neixanre (tabn 2) Ilpu OTCYTCTBHM JBUXEHHS BOABI B KOHTpOIE
HHTCHCHBHOCTH ()OTOCHHTE3a BBIIIE, YeM OBIXaHWA, MPU 25%o0 YPOBEHH
(hoTOCHHTE32 PaBEH JBIXAHUIO, A B OCTATBHBIX BAPHAHTAX NBIXAHHE IIPEBATUPYET
HaJT (POTOCHHTE30M

V oboux uccnenoBaHHeIX BHIOB BO 3aBHCHT OT MHTCHCHUBHOCTHU
TIepeMeIIFIBAHKS BOBI B YCIIOBISX IlepeMeIIIMBaHI CPEap! B 1,5-2 pa3 Bie

Tabmia 2
BumpMetii hoTocunTe3 1 TeMHOBOE ibrxanue [ T1
F veswculosus F distichus
Conenocte | IlepemeumBarnue Heronsmwistas ITepemenmBanue Henomswwixas
cpena cpena

T BO T B T B® T BO®

33 %o 0,46 6,81 224 0,95 0,3 0,8 0,28 0,20
25 %o 0,79 3,26 1,17 1,61 0,44 0,21 0,34 0,01
15 %o 1,00 3,87 3,56 -0,33 0,80 0,11 0,76 -0,23
5 %o 0,81 0,65 2,41 -0,61 0,56 -0,02 0,64 -0,19

3.3.3. I3MeneHHsd HA KJACTOYHOM M TKAHEBOM YPOBHAX

33%o (kowmpons)

B o6oux BapmaHTax (C mepeMeUIMBaHUEM ¥ OTCYTCTBHEM
HepeMEIIUBaHHs BOABL) Y (PyKyCOBBIX HE BBIIBIICHB! I3MEHEHHS B CTPYKTYpe
TKaHeH M KIEeTOK.
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25%0 Kak npu nepeMeIlHBaHUH CPEAbl, TAK U €r0 OTCYTCTBUR Y F
vesiculosus u F distichus nerpajganyoHHble H3MEHEHHUs He BBISBILTIOTCS
Bo Bcex BapHaHTax OTMeYaeTCs LENIOCTHOCTH KyTHKYIIPHOIO CIIOSA,
COZAEPIKUMOE KIIETOK CTPYKTYPHUPOBAHO

15% Y F vesiculosus u F distichus npH OTCyTCTBHH
HepeMeIBaHUA CPEAIBI Ky THKYIIAPHbII CII0M CTaHOBHTCS 60JIee TOHKHM, T10
CPaBHEHHIO C YCIOBHAMH IepeMeurnBaHud B KiIeTkax oTMedaercs
yBeJIH4eHue uricia Gr3010B 1 BaKyonel B ycrnoBusx nepeMeIUBaHIs CpeIbl
y 060uX BUIOB OTMedaeTcst OOJIbIIee KOMMUECTBO BaKyolleH, QH300bI KpyTTHee
CozepxuMoe KIETOK CTPYKTYPHPOBaHO

5%0 B oboux BapuanTax (F vesiculosus, F' distichus) nezapucuMo
OT MHTEHCHBHOCTH II€PEMEIIIBAHUS BOJIbI OTMEYAIOTCS NIPU3HAKH JIETPalaliy
KIeTok Hapymaercs HETOCTHOCTh KyTHKYISIPHOIO CJIOS, OTMEYAaeTcs
AedopmMarys KIETOYHBIX CTEHOK, OTCYTCTBYET 4ETKAs CTPYKTYPHPOBAHHOCTb
cozepskiMoro Kietok HaubGonpluas creneHp pa3pylieHus OTMEYacTcs B
KJIETKAX KOPOBOTO ¢J1o Bo Beex KiieTkax HabmogaeTcs GOMbIIoe KONMIeCcTBO
rpanys Oenoro npera OTMedaeTCs 3HAYMTENHFHOE HAKOIUIEHHE BOIBI B
CPEeUHHBIX CJIOSX, YTO BBI3BIBACT Je(opMAIRIO alleKCOB

3.4. Mopdonornueckne wuiMeHeHns d¢Qykonzos B
COJIOHOBATOBOAHLIX ycjiousx (Ha npumepe F distichus)

JmHa, niolmanbk HOBEPXHOCTH H Macca FOAOBHIX NPHPOCTOB
JIOCTOBEPHO CHMPKAIOTCS OT OTKPBITOM K CpeHei JacTu ryOn! SIpHBIIHAS, a
B KYTOBO 4acTH yBenuuuBarorcs (puc 4)

35 r
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§ £ 1 I ) |
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Mpuboinass  KpacHas ApHbiwHas

ckana

Puc 4 VnenpHas NOBEPXHOCTH N'OJOBBIX IPHPOCTOB OHOBO3PACTHBIX PACTCHUM
Fdistichus
3Havyenus kodQdHIMeHTa KOppensuuu MexXIy abCOMIOTHBIMH
MOP(}OIOrHIeCKUMH ITOKA3aTeISIMY i HHTEHCHBHOCTBIO JIBIDKECHMS BOZIBI B
muanasone 0 92-0 45 cBuneTeNnpCTBYeT O IPSMOM BIIMSIHHE JAHHOTO (hakTopa
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Ha POCTOBbIE TapaMeTPhl BOZOpOCieii Pe3ynbrars! MUCIepCHOHHOTO aHATIH3a
TOKa3aJIH, YTO BIIMSHHE HHTCHCUBHOCTH JBVDKCHIS BOIBI HA aOCOMIOTHBIC
MOpP(OJTOrHYeCKHe TOKA3aTeIH JOCTaTOYHO BBICOKO (57-25%) Hambonee
V3MEHSEMBIM MOP(OTOrMYeCKiM NapaMeTpOM SBISCTCA JUTHA FOJOBBIX
TIPHPOCTOB

3.5. BansiHHe coICHOCTH Ha CTPYKTYpY HouyJsinua ¢ykonaos
Bapenunesa mops

Pacnpedenenue ghykouooe na Mypmane

HauGonee netansHO HaMU OMMMCaHO pacupenernieHue F vesiculosus 1
F distichus (tabn 3)

Tabmima 3
Pacnipenenenue F veswculosus u F distichus Ha MypMaHCKoM 1I0Gepexbe
[ Mecro or6opa mpo6 [ B,xr/m® | N,sx3/m® | By, ok3/m® | Ny, ok3/m? | TN, %
F vesiculosus
6 Ilpuboitnas 6,3 2900 6,3 2900 100
M TIpoGusrit 5,7 1800 6,3 2000 90
M Kpacnas ckana 2.1 800 5,3 2000 40
TIOPTOIIYHKT 2.9 1000 7.3 2500 40
6 Ockapa 9,7 1100 10,8 1222 90
JlansHuit mspK 154 800 19,3 1000 80
KYT ryGhi SIpHeImHas 10,3 600 14,7 857 70
BHYTp KoTen SpHemmHo# 6,7 1300 8.4 1625 80
F. distichus
6 IIpuGoimas 10,8 664 10,8 664 100
M Kpacnas ckana 42 810 84 1620 50
OPTOTIYHKT 2,8 380 9,3 1267 30
6 BoGposas 2,6 530 6,5 1325 40
yerse ry6sr Tiosa 2 800 5,0 2000 40
cepenuna ry6s1 TroBa 5 1200 7,1 1714 70
OrxpriToe mobepexne 83 1040 13,8 1733 60
ycrne Ieuenrn 85 800 14,2 1333 60
Cepenuna INeqeHrn 25 330 83 1100 30
JleBKuHa 3aB0ML 5.3 400 153 1143 35

Bospacmuas cmpyxmypa nonynsyuu F vesiculosus u F distichus

Anaym3 BO3pacTHOH CTPYKIYpPHI NONYILImy F vesiculosus rokazat,
YTO HauOOIBIINIH CpeiHUI BO3pacT (3 rofa) ¥ MaKCIMaJIbHAS BEDKUBAEMOCTh
pacTeHnil HaOmogaercs Ha clia0o3alMIICHHOM y4acTke Gepera npu
pacIpecHeHHH BOJbI B MIEPHOA OTIHBa 10 24-25%0 (Tabn. 3, puc 5) Ilpu
AHATOrMYHOH MHTCHCHBHOCTH JIBIDKEHHUS BOABL, HO ITOCTOSTHHOH CONEHOCTH
33-34%o (cpemumii koTen ryOsl SIpHBIIIHAS) CPEIAHMI BO3PAcT Makpo(HUTOR
HECKOJIBKO Hibke Y (DYKycOB € OTKpEITOrO Oepera i BHy TPEHHETO KOT/a I'yOhl
SIpHBIIHASA BEDKUBAEMOCTh HU3KAs, 4 CPEIHMI BO3pacT Ha IO HIDKE, YEM
Ha cabo 3alULIeHHBIX y9acTKax
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Puc 5 Kpussle BouKuBacMocTH F vesiculosus U3 pa3IudHbIX
MECT Npou3pacTanusd
1- oTKpBITHIH Geper u ScTyapHii, 2 - 3aIUIneH s 6eper, 3 - ciabo sammeHnsH Geper; 4
- IMHUA TPEHIA 111 KpUBOH 3

Ha otkpeiToM nobepexbe B B SCTyapHOH 30HE {BHYTPEHHHI KOTes
ryOsI SIpHBIITHAS) OYEHD HU3KA BEDKIBaeMOCTh ocobeli 0-2 BeTBneHwit (MeHee
50%) B KyTOBBIX M CPEAHUX HYacTAX YO BBDKMBAEMOCTH B CPETHEM OKOJIO
25-30% B Gyxre Ockapa OTMEUEHBI 3HAYHTEIBHBIE KOICOaHS YHCICHHOCTH
B Pa3HBIX BO3PACTHBIX IPYMIIAaX, HO OONBINAS YaCTh PACTCHUI JOKHUBAET JIO
6 BerBiTemMit Bo Bcex MecTOOOMTaHMSIX pacTeHus crapmie 8-9 BersieHHId
BCTPEUAIOTCS B €IUHUYHBIX SK3eMILIIpax

Cpennuii Bo3pact F distichus B UCCIIeIOBAaHHBIX paiioHaX
U3MEHAeTCS B OUeHs HeOonpmoM auama3zoHe - 2 3-3 O BeTBIICHHI
Haub6onpimas BBOKHBa€MOCTh OTMEYEHA B YCTHEBBIX YACTAX Iy0 B 30Hax
CMEIICHUA MOPCKUX 1 MpecHBIX Bojl (Ty6a TroBa, 6 Bobposas) cpennuit
BO3PACT MOYTH HA OJHO BETBJICHHE HILKE

Ilonosas cmpyxmypa nonynayuu Fvesiculosus

Bo Bcex OGuortonax nepBeie GepTiibHbie pacteHus F vesiculosus
MOSBJISIIOTCS B BO3PACTE 2 JIET H M3HAYaJIbHO COOTHOIICHHUE ITOJIOB paBHOE
C BO3pacTOM MpOLEHT GEePTHIBPHBIX PACTCHUI U COOTHOIICHUE IOJIOB
HU3MEHSIOTCSA B 3aBHCHUMOCTH OT MecTa obutanus (puc 6) Ha otkpbiTom
Gepery IOCTOBEpHO IMpeobIIafaroT keHCKHe pacTrenus (65-70%), a Ha
cnabo3aluIeHHOM - My>Kckue (58-72%) PaBHOe cOOTHOILIECHHE MOJIOB
COXpaHfAeTCs BO BCEX BO3PACTHBIX IPYIIax B KyTOBBIX 30HAX IPH
YMEpPEHHOM pactipecHeHn# [1pyu CHHKEHHH COJICHOCTH IO KPUTHYECKHUX
BEIHMUH (BHYTPEHHHH KOoTeN ry0bl SIpHBIIIHAS), pABHOE COOTHOILIEHUE
NoJIOB HaOJIOMaeTCs TOJIBKO CPeNy ABYXJICTHHX PAacTeHHH, a cpenu 3-5
JIETHHX JKeHCKHE 0co0u COCTaBIAIOT oxoio 70%
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Puc 6 o xerckux ocobeit Fvesiculosus oT 06IIEro 9ucna GepTaibHBIX
pacTeHUi U3 Pa3IMIHBIX MECT POM3PACTAHIA
1- oTkpeITEIH 6€per 1 3CTyapHi, 2 - cnabo 3aumeHHbIH Geper, 3 - 3aIumeHHbIH Geper

Pazmepno-maccosas cmpyxmypa nonynsyuu F vesiculosus

B cpenneit yactu ry01 SIpHBINHAS IPH CHIKCHHON HHTEHCMBHOCTH
JIBVDKEHHA BOIBI M TIOCTOSHHON MOPCKOIH COJICHOCTH JUIHHA PacTeHuit
JIOCTOBEPHO MEHBINE, YeM U3 JIPYyTuX MecTooOHuTaHmil (puc 7 a) Macca
ocobeit 13 KyToBO# 30HBI 1 13 OyxTh1 Ockapa (3aLIMLICHHBIE y4acTKU Gepera
¢ KosteOaHIAMH CONIEHOCTH 5-34%o0) ¢ BO3pacTOM ITOCTOAHHO YBEIMYHUBAJIACh,
B TO BpeMA KakK B Apyrux OHOTONax Macca TALTOMOB mocie 5-6 net (10-12
BETBJICHUIT) IPAKTHYECKH He M3MeHsu1ach (puc 7 6)
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BO3pacT unuCno BETBA BOIPACT, WMCNO BETBA

7 8 9

Puc 7 Pa3MepHO-MaccOBbIE XapaKTepUCTUKA F vesiculosus
A - pnuHa pacrenwif, b - Bec 1 - cna0o sammuienHeiii Geper, 2 - 3aluineHss 6eper,
3 - oTKpBITHI Geper U 3cTyapHit
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TI'naBa 4. ObGcy:xaenue

4.1. Huoxasas rpasdna TOMEPAHTHOCTH GyKOHAOB

Bo Bcex skcriepyuMeHTax IPU HaXOXKACHHU B (hyKOMIOB CONIEHOCTH 1 ¥
5%o HaOMONANOCK pa3pyliieHre TKaHell YBEITMUYEHHE MAcChl 3HAYUTENHHO
OMepEKAITIO TEMITBI JIHEHHOTO POCTA IO CPABHEHHIO C KOHTPOJIEM, COTICp KaHIe
CYXOTO BEIeCTBa CHIDKAJIOCH BEIABICHHBIE NETPAAIOHHbIC H3MEHEHUS
Ha KJIETOYHOM U TKAHEBOM YPOBHSIX OPraHM3allMi CBHICTENECTBYIOT O TOM,
YTO YBEIMYCHHE MACCHI [IPOUCXOAMIO B CICACTBHM TMOCTYIUICHUS BOIOHI B
TAJUIOM, @ He B PE3YJIETaTe POCTOBEBIX IpoleccoB TTOCKONBKY 32 CO3NaHue
O/l B KiieTKax BOXOPOCIEH, KAK U BBICIIHX PACTEHHHA, OTBEYAIOT BAKyOJIH, B
KOTOPBIX HAXOAWTCSA OCHOBHAS 9acTh BOABL, TO IIPH CONEPKAHUM B CHILHO
HMOHIDKEHHOH COJIGHOCTH TPOUCXOAUT HaOyXaHWe Bakyosiel, IUToIUiaMa
TIPIKUAMaeTcs K KIIeTouHO# credke To Macca yBenmuuMBaeTcs, a Iiomaip
IIPaKTHYIECKH He H3MEHSIETCs], UTO ¥ HaOMIONAJIOCh B XOZie BKCIIEPUMEHTOR

15 %o - coneHOCTS, IPH KOTOPOH IPONCXOIUT NOAARIEHNE (JOTOCHHTE3a
y ¢ykycos baperiiesa Mops ([po6ries, 1974) B nanHpIx sKcriepuMenTax
MOHIDKEHHBIE COJISHOCTH MOMyJall paz0aBIieHHEM NUCTHUIATOM, IIOITOMY
OCHOBHBIM TOBPEKTAFONIAM (GaKTOPOM YIS BOZOPOCIIei SIBISAIOCE CHIDKEHHE
KOHLIEHTpatuii HoHOB 1IpH 3ToM MOXkeT HapyIaThCsi MEHEPATFHOE NUTAHHE
pactenuii (Papuenko, Weamm, 2006) 1 ocMoTHYeCKuii 6arraHe Mex Iy cpenoi
u kietkoit (bubns, 1965) OnHaxo merpalaliOHHBIX H3MEHEHHIT B KITCTKAX
BOIOPOCHEil He OBUIO BBUIBICHO, HAIPOTUB, HAOMIONAMCH NEPECTPOMKH,
KOTOPBIE MOXKHO OXapaKTepHU30Barh KAaK afalTHBHEIC (YBEITHMUCHHE UKCIIa
BaKyosei 1 puzonos). [lostomy F distichus u F' vesiculosus nipu 15%o MOryT
CYILIECTROBATH TATEITHHOE BpeMsl YMEHBIICHHE IUTOILA/THA PH YBETICHAN
Macchl OIKCIIEpHMEHTANBHBIX 00pasuoB F serratus mpu 15%o
CBH/AETENBCTBOBANIO O THOEIH KJIETOK Ha BTOPON-TpeThed HEOeNAX
SKCIICPHIMEHTOB

B runepranuaHbiX yeiaoBusx (42 5%o) Habmomanock yMeHBIISHNS
MaccHl anexcos F vesiculosus TIpy COXpaHeHHH IO JTO MOKET OBITh
00ycCIOBIEHO MoTepe#i BOOB! KICTKaMK

4.2, YeToiiuuBOCTh K cONeHOCTH (PYKOHAOB M3 pa3iHYHBIX
MeCTOOOHTaHH

Ipu cwisho moHmkeHHOH coneHocTd (1 7-8 5%o) y ammkambHBIX
arieMeHTOB I3 OyxThl BoOpoBast, HabIFOIATIHCH PEAKLI|H, CXOIHBIE C TAKOBHIMU
Y aIleKCOB U3 APYTHIX MECT IPOM3PACTAHHUS IPUPOCT MACCHI B TIEPBYIO HEACIIO
U MOCIEAYIOMee e¢ NOCTOAHHOe CHIDKEHHE, CBA3aHHOE C pa3pyIueHHEM
TKaHe OmIdre B TOM, ITO Macca YBEIMBaach TobKo Ha 15% Otciona
CIteZlyeT BBIBO/, UTO CYLIECTBOBAHUE B YCIIOBHSIX PErYIAPHOIO pacipeCHEHMS
JIO 9THX COJIEHOCTEI CcAeaio BOAOPOCIH Ooliee YCTOHUMBEIMH K HUM

ITpu coneHocty 25 5%o u BeIINE A7 anekcoB u3 OyxTel BoGposas
OTMEYEHBI PEAKIHH, CXOJHBIE ¢ TAKOBBIMHM Y BOXOPOCIIEH M3 IPYTHX
MeCTOOOHTaHMI TIPH MOBHIIICHHOM COICHOCTH A HMEHHO CHIDKEHHE MacChl
B MIEPBYIO HENIEITIO OTBITA MIPU IIOCTOSTHHOM ILTOIIAAM 3aTeM BOCCTAHORIICHHE
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MaccChl K KOHI[y BTOPOH HeJeNd W IOCIeayIlee €€ MOCTeNeHHOe
ymeHbllleHHe HHTepec npeactaeiser TOT (akt, 4To yxe mpH 25 5%o
3aMeUIAETCS WU IpPeKpallaeTcs MOCTYIUIGHHE BOABI B KJIETKH, YTO H
MIPUBOJUT K YMEHBIIESHHIO MacChl

CpaBHMBas IOJTyYEHHBIE pe3yIBTaTsl W F' vesiculosus w3 pa3iiHbIX
PpalioHOB, MOYKHO pa3le/MTh BOJOPOCIH HA [BE IPYINBI MO TPHPOAHOMY
IUaria3oHy cojeHoCTH Mopckue MeCcTOOOMTaHMS XapaKTepU3yIOTCs
COJICHOCTBIO He HIDKe 25%o (Tak Ha3pBaeMbii 6apbep Kuumosmda, Hermba,
1991) Comenocrubiii onrrumyM aia Fvesiculosus cocTaBisier 3aech 25-
34%o0 B conoHOBaTOBOAHBIX YCIOBHSAX ONTHMYM COJIEHOCTH B YCIOBHIX
9KCIIEpUMEHTa HIDKE - 17%o0 MBI MOKEM TIPETIONOKUTD, YTO STH PACTCHHS
PasMUAaroTCA NpeXKIe BCEro BHYTPUKICTOUHEIM O] YV MOPCKIX OHO HAMHOTO
BBIIIIE. JTO coriacyercs ¢ gaHHbmMe Paccemia (Russell, 1985) o ToM, uro
HIPH ITIOHIKEHIH COJICHOCTH BOJIBI CHIDKACTCA MHTEHCHBHOCTD OTOCHHTE3a
HAaKOIUIEHHE MaHHHTA, KOTOPBIA M ABJIAETCS OCHOBHBIM OPraHU4eCKHUM
OCMOTHKOM

Yto6b1 MOHATH, KaKM€ MEXaHH3MbI MO3BOJSIOT (PyKoHIaM
MIPUCTIOCOOUTHCSA K HUBKHM COJIEHOCTAM, CTOUT 00PaTUTHCS K HCCIIEHOBAHISAM,
BBITTOJIHEHHBIM Ha Oairruiickoii rotrymsps Fvesiculosus (Rassell 1985, Raven
and Samualsson 1988, Back et al 1991, 1992a, 6) Banaiickas nomynsauus -
cyGnmTopaibHast U IPOCTHPAeTCs K ceBepy OT 65 mapauienu Kk OHHCKOMY
noOepexbIo0 boTHUYECKoro 3aiuBa, re CONeHOCTh MoHWKeHa 10 2-4%o T’
Paccenn (Russell, 1985) cumraer, uto MakpodHUTH! HCIILITHIBAIOT BIIMSHIC
pacnpecHeHus yxe 3000 jreT ¥ Zo/pKHEBI OBUIM aIanTHpOBaThCA 32 CTONb
IIPOIOJDKHUTENFHOE BPEMs K IIOHDKEHHOH COJICHOCTH, IPHYEM YaCTh 3THX
aganraumi - renetHdeckue C bek c coasr (Back et al, 1992a)
NPETIONATALOT, YTO SKOTUITHYecKas MU deperpaims HIeT yepes H3IMEeHEHHT
¢otocuHTe3a U ocMoperysnuH Bartriickad U amIaHTHYeCKUe TTOMYIISLHN
pa3IuyaroTcs ONTUMANBHON CONEHOCTHIO I dorocmuTesa” 6%o s
Gasrrutickux pacterii ¥ 12-34%o mis antanTadeckux [IpH pe3koM CHEDKEHHH
COJIEHOCTH B 9KCIIEPHMEHTAX COIEPKaHHe BHYTPHKJIETOYHO#H BOJIBI ObICTpee
YMeHbIIANOCh B OaNTHICKHUX, YeM B aTIAHTUYSCKUX PACTEHUAX H
COMNPOBOXKAATIOCH H3MEHEHHUEM COOTHOIIEHUS HOHOB. OTMEUEHO CHIDKEHHE
COIEPXKAHYS HOHOB XJIOpa ¥ KA ITpH YBEITMYEHHY COJICHOCTH [0 CPABHEHHIO
C amiaHTHYecKUMH T O OCMOTHHYECKHUH MOTEHIMAN KIIETOK BBILIE Y
GaITHIfCKHX pacTeHMH U 5T0 GyIeT NPUBOAUTE K YBEITHYESHHIO [IOTEPh BOIBI
TIPU BBICOKO# costeHOCTH OCMOTHYECKHE MAHHUT HAKATUTMBAJICS B OobIei
CTETICHM IIPU YBEJIHUYEHMH COJICHOCTH B aTJIAHTHYECKHX PACTeHUIX

AHanuzupys Bce BBIMIECKA3aHHOE, MOXKHO CIeJIaTh BHIBOA, uTO F
vesiculosus crioco0eH M3MEHATh CBOH MeTabonmM3M, NpHCIocabauBaiIch K
ONpENCICHHOMY PEXHMY cojeHocTH IIpu 3TOM OCHOBHBIE H3MEHEHMS
3aTParMBaloOT HAKOIUICHHE MaHHHUTA (OPraHHYecKOrO0 OCMOTHKA) U OOMEH
XJIOpa ¥ KU (HEOPraHIIeCKUX OCMOTHKOB)
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4.3. VeToHYABOCTL K MEPUOTHICCKAM KOJEOAHHIAM COJICHOCTH

TIpu coneprkanmu B yesioBusax KoneOGaHUii coneHocTH Y F vesiculosus
OTMEUCHBI HauOOJIbIINe CKOPOCTH pocta, ¥ F' distichus n A nodosum
YBEIMUMBAJICS IAaNa30H yCTOHYIMBOCTH (BRIAEpKMBAIH 5%0), a F serratus
He M3MEHUT (QU3HONIOrHIECKHUX IapaMeTPOB IO CPAaBHEHHIO C YCIOBHSMU
MOCTOSIHHOM COICHOCTH (pH KosieOauuax 5/33%o anvKaibHbIC IEMEHTHI
paspymanuck) MoKHO chenaTh BBIBOX O KpaifHeii HeycTolumBocTH F'
Serratus K pactipecHESHHIO JO KPUTHYECKUX BeJIMUUH, B TO BpeMS KaK JIpyTrHe
TPH HCCIISAOBAHHBIX BHA IIPH HEIPOOO/DKUTEIBHOM (6 4aCOB) HAXOXKICHHUH
3a 6aprepHOIi CONICHOCTHIO CKOPOCTh POCTA HE CHIDKAIOT, a Ha F vesiculosus
KOJIeOaHHs COMICHOCTH JJ0Ke OKA3BIBAIOT CTUMYJIMPYIOLIee BO3NCHCTBIE

Mo:KHO IpeANONOKUTE, YTO POCT BOAOPOCICH Ha JINTOPATTH BO3MOXKEH
B YCJIOBHSX PACTIpECHEHHS O1arofaps MOCTOSHHBIM KOsTeGaHHMsIM CONIEHOCTH,
TaK Ha3bIBaeMBIM "TIPIINBHBEIM okHaM" (TporuH u ap , 2003)

4.4. TlpupogHas A3MEHYHBOCTH yiebRoll noBepxHoctn I'TI

BenwunHy yAenpHOI MOBEPXHOCTH CYHTAOT MOPQOIOrUIeCKOi
OCHOBOH MOTEHIMATLHOro (OTOCHHTE3a WIM TIoKasareaeM MeTabonusma
dyxounos (Xaiios, 1lapuesckuii, 1983) VaesnpHas HOBEPXHOCTH TOAOBHIX
npupocToB F distichus 3HaUATEIBHO OTINYAETCs TOJIBKO Y PAacTeHHIA,
MPOM3PACTAOLIMX B KyTOBOH yacTH I'yObl SpHbimHas ONHAKO pe3yibTaTsl
JHCTIEPCHOHHOTO aHAJTH32a BBIIBIAIOT TOJIBKO JOCTaTOYHO ci1aboe BIIHsHUe
HMHTEHCUBHOCTH BIDKEHUS BOB (17%) MOXKHO cienars BBIBO, YTO YPORECHD
obmeHa BemiecTB y F distichus IpruMepHO OMHAKOB Ha BCEM HCCIIEAYyeMOM
yuacTke Oepera, KpoMe 30H 3HAYUTENBHOTO pacupecHeHus CHIDKeHHUe
YIEeJBHOM MOBEPXHOCTH U, BEPOSTHO, MHTEHCUBHOCTH MeTab0IN3Ma, MOXKET
GBITH CBS3aHO C TEM, UTO COMECHOCTE 5-8 %o KPUTHUHA JUI1 MOPCKUX BUIOB
(Xunebopry, 1974) YMeHbIIEHHE YASIBHOM HOBEPXHOCTH B JAHHOM CITy4ae
MOKET CITY)KHUTH IIPHCIIOCODOIeHHeM K HeOJIaronpusITHOMY BO3IEHCTBHIO
okpyxatoreii cperpl [lognepxanue ypoBHs MeTabo3Ma BOAOPOCIISIMU B
IIMPOKOM AHana30He MHTEHCUBHOCTHU JIBMXKEHHS BOIbI, BEPOSTHO,
HaOmoaeTcs Graroapst BHICOKOMY CONEPKaHUIO OHOTEHOB B BOIaX KYTOBBIX
30 (TTerpos, 1974)

4.5. Bansinue ABMXEHAS BOAbI HA COJIEYCTOWIHBOCTD (pyKonmos

V anukanbHBIX 30eMeHTOB F vesiculosus w F distichus,
KyNTETUBHPOBABIIHXCSA TpH 25 U 32%o0 B CTPYKType KIETOK ¥ TKaHeil HaMH
H3MeHEeHUIH He 0OHapyKeHO, Coep KaHue CyXOro BellleCTBa He M3MEHWIOCh
TMony4eHHbIE Pe3yIbTaThl COIIACYIOTCS C JIMTEPaTyPHBIMU JaHHBIMH 00
ONITHMyME HAaHHOIO JHAna30Ha COJIGHOCTH JJIs HCCICAYyEeMbIX BHIOB
(UpoGrimes, 1974, Konbeera, 2003, Manaeenna, 2006) OrmeruM, uto
BUIUMEIA (OTOCHHTE3 H TEMHOBOE [IBIXaHWE OBUTH BBIIIE NPH JBIDKCHUN
BOJBI DKCIEPUMEHTAITLHO OOOCHOBAHO, ITO ABIKEHUE BOBI 00eCIEUHBACT
KJIeTKAM BOAOPOCIeii BBICOKYIO CKOPOCTh OOMEHA BEIECTBAMU CO CPeIoi
(Xaitnos, Ilapuesckuii, 1984) B manHoM sxcrepumente BO Bhime mpu
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JBIKCHVH BOJIBI BO BCEX BapHaHTax COJICHOCTH B paHee NpoBeXeHHBIX
HCCIIeOBAaHUSX OBUTO NOKA3aHO, YTO B MECTAX C BHICOKOI HHTEHCHBHOCTEIO
IBIDKSHUS BOZIBI OTMevaeTcs Gonee Bricokuii yposers BD u T]I, uto Moxker
OBITH CBA3aHO C BBICOKOH CKOPOCTBIO OOMEHA CO cpeloif (CKOpOCThIO
HOCTYIUICHMS Ta30B U oTToKa MeTabomuToB) (Wheeler, 1980)

B ycinoeusax noapuxHON cpensl mpy 15 %0 HabGmromanuce Ooiee
Beicokme YpoBHU B® u T]I, yeM npu oTcyTCTBHM BMKEHHs BOZIBI, Goitee
BBICOKasg CKOPOCTh POCTa U M3MEHEHHA CTPYKTYPHI KICTOK BOIOPOCIHEH,
KOTOpEIE MOXKHO OXApPAaKTEPH30BATH KAK afalTUBHBIC YBEIIMUCHHE UHCIA
Bakyouteii 1 ¢puson Crumynsiims obpasoBanus Gu30x GbUIa BHISBIICHA [IPH
BO3JEHCTBUU TAKUX MOBpexAaromux (pakropos kak Y®-paguanus,
MOBBIIICHYE KOHLGHTparmu MetairioB (Schoenwaelder, Clayton, 1999)

PaHee GbUTO0 NOKA3aHO, YTO Y PACTEHMI, OOUTAIOIIHX B MAJIOTIOIBIKHOM
cpele, HeOCTaTOK TpodoobecieueHus BOCTIONHIETCS YBEIHUCHHEM
yaensHOH moBepxHocTH (Xainos, IlapueBckuii, 1983) B nannom
9KCHEePUMEHTE HAOJIONANOCh YBEJIMUEHHE YICIBHOU MOBEPXHOCTH
aNMKANBHBIX S7eMeHTOB pa 15%0 Hamm ObUTO BBIABIICHO, YTO yIenbHas
IIOIab arekcoB F vesiculosus w3 puOOMHOTO MeCTa JOCTOBEPHO HITKE,
YeM W3 3aTUIIHOIO, a COOTHOLIeHHE 00BeMa U IUIOMAM [TOBEPXHOCTH F
vesiculosus U3 TIpHOOMHBIX MECT OKasbIBacTCA BbiIe B TO ke Bpems B
COJIOHOBaTOBOJHBIX YCJIOBHSAX yACNIbHAs IIOBEPXHOCTD TAJUIOMOB F distichus
CHIDKAeTCs, 9TO MOXKET SBIIITHCH afarnTaiueil K NOHIKEeHHOH CONeHOCTH
(ManaseHnzna, Managenna, 2005) Mo>HO IPeIIIONOKUTE, YTO ¥ IHOHMKEHHAS
COJIGHOCTD, 1 HU3Kas HHTEHCHBHOCTD ABIDKCHUA BOBI IPHBOAAT K HAPYLICHUIO
MHHEPabHOIO IIUTaHM: (PyKycoB

IIpoeenenHpre pTOIOrHYecKre uccienosanus (TpormwH u ap , 2003)
MOKa3ajH, YTO Ha YJIBTPaCTPYKTYpPHOM YPOBHE OCHOBHBIC M3MCHCHHUA
MPOHCXOAAT IIpH coneHOCTH 10%o 1 HIDKe YMEHBINACTCS YHCIIO XJIOPOIUIACTOBR
U MHUTOXOHJPHH, IPAKTUYECKU OTCYTCTBYIOT KOHTAKTBI MEXIY 3TUMH
opraHeslaMd, Hapymaercsa GenokcuHTesupyommii anmapar [Ipu Gomee
HU3KOH CONEHOCTY H3MEHEHHA 3aTPAaruBaroT CTPYKIYPHI SAPa, XJIOPOIUIACTOB,
OTMEHAIOTCA aBTONUTHYECKHE mponecchl M3BecTHO, YTO NMpUYHHOM
OTPHULIATENLHOIO BIMAHHMS CONICHOCTH MeHee 5-8%o Ha KIeTKy sBisercs
M3MeHEHHE QU3HUKO-XMMUHMECKUX CBOMCTB BOMIBL, B YAaCTHOCTH HAPYIICHVE
nocrostacTsa Kayncena (XneGosuy, 1974) B panmoit paGote Taroke Gpu1n
BBIABJICHBI IETPAJALIMOHHAIE H3MEHEHUS B KIIeTKaX alMKaJIbHBIX YJICMCHTOB,
COIEPKABIIUXCS MPH COJICHOCTH 5%0 HO B yCIIOBHSAX MepeMeIMBaHUS CpeIbl
B® Opin BeIIEe, HabOmogajiuch HM3MEHEHHS CKOPOCTH pOCTa,
CBHIETENLCTBYIONME O BPEMEHHOM a/fanTaiyyl alfKAJIbHBIX 3IeMEHTOB F
vesiculosus K TaHHOH coneHoctH (KonGeera, 2003) Taxum o6pazom, 5%o. -
JeTajubHas 1A JAHHBIX BHIOB COJIEHOCTB, HO BpeMs NEPEXHMBAHUA MPH
OTCYTCTBHH JBIKCHUA BOABI CHIDKACTCA.

O6001as BEIIEH3TOXKEHHOE, MOXKHO CAENATh BRIBOJ, YTO JABKHKCHHE
BOJEBI HE BITHACT HA NHUAIIA30H COJICHOCTHOM TONEPAHTHOCTH F' vesiculosus n
F distichus, HO yBeM4YMBaeT BpeMs MEpeXHUBaHUA B HEOIarONMPHATHBIX
YCIIOBHAX H CIIOCOOCTBYET pa3sBUTHIO aJalITHBHBIX H3MEHEHHMI.
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4.6. Brinsinne coJIeHOCTH HA pacnipefelienne ¢pyxonnos Ha Mypmane

AHan3 HOMyYeHHBIX TaHHBIX MOKa3bIBACT, YTO YUYeT NPOEKTHBHOIO
HOKPBITHS M PacyeT OKHUIACMBIX OGMOMAacChl M YUCICHHOCTH IO3BOJISET
CZIeJIaTh ITePBYIO MPUOSIIDKEHHYFO OLICHKY OCOOSHHOCTEH pa3MepHO-MacCOBBIX
XapaKTepUCTHK pacTeHM, YTO HEMAJIOBAYKHO IIPH NIPOBEACHHUH PA3INIHOTO
polia HIDKEHEPHO-IKOIOTHYECKUX W3bickanmi JlaHHas MeToIHMKa Oblia
anpoOMpOBAHA [Py ONUCAHUM CTPYKTYPbI nonyssiumu F' distichus Konbckoro
3aJIMBa

Ha nuropanu baperniera Mopst pykycoBEIe BOMOPOCITH PacTIpeie/ieHbI
HEPaBHOMEPHO Kak BIONE OeperoBoii IMHMM, Tak M BepTHKATEHO Ilprtem B
30HAX CMEIIEHHs MOPCKUX W NPECHBIX BOA F serratus mpow3pacTaeTr B
cyOnmMTOpanH, OKa3BIBAsCh HIDKE PACIIPECHEHHOTO CJIOS, YTO CoracyeTcs ¢
€ro HeyCTOMYHUBOCTHIO K KOJIEOAHIIM CONIEHOCTH H CHIDKEHHIO CONICHOCTH B
UeNoM

Eme B Hayane mpouutoro Beka OTMEYalloch, YTO BEPTHKAIbHATL
TOAICHOCTH (DYKyCOB CBs3aHa ¢ ycnoBusiMu Mecrooburanus (I'yppsaHoBa, 3akc,
Vmaxkopa, 1924) BnocnenacTBuu ObUIO ITOKa3aHO, YTO BEPTHKAILHOE
pacIipefieficHue COOTBETCTBYET YCTOMYHMBOCTH K coneHoctH ([poOsines,
1971, 1974), 3amep3anmo, BeicyluvBaamio (bubis, 1965). Kpome Toro,
HCCIENOBATEISIMH HEOJHOKPATHO OTMEYaJIoCh, UTO HHTCHCHUBHOCTH
dorocuHTe3a Takke yBenuuusaerca ot F serratus x F vesiculosus
[losuMaHve MeXaHU3MOB YCTOHYHBOCTH K IEpPEUYHCICHHBIM
HeONMarompusATHBIM (akTopaM IIO3BOJISIET PacCMaTpHUBaTh TaKue
OPraHMYCCKHUE BELIECCTRA, KAK MAHHUT W IPOJIVH, B KAYECTBE YHHUBEPCATBHBIX
OCMOJTUTHKOB-KpHONpoTekTopoB (Turos u ap , 2003) Otu coepuHeHus
YBEIMYUBAIOT BA3SKOCTh LHUTOIUIA3MBI, NPEZOTBpaIlas IIOTEPH BOABI U
appooOpazopanne CHHTe3 3THX BEIIECTB 3aBHCHT OT aKTHBHOCTH
($hOTOCHHTETHIECKHX TIPOLIECCOB

Ha unTeHCHBHOCTH (JOTOCHHTE3a BIMIET CKOPOCTh NMOCTYIUICHUS
BEILECTB B TAUIOM, TO €CTh Takue GaxTopbl KaK HHTEHCHBHOCTb ABMKEHHS
BOZB! M Temreparypa (Xatinos, Ilapuesckuii, 1983) B KyToBBIX 30HaX
dbopMupyiorcs MeHee OarompHATHBIE OIS (PYKYCOB YCIOBHA I
xoMneHcaipu Huzkoii UJIB ynenbHas MOBEPXHOCTH TAJJIOMa HOJDKHA
yeemuuBathes (Xaitnos, [lapuesckuii, 1983), a noHwKeHHON CONGHOCTH -
yMeHpIaThes (ManaBenna, Manasenna, 2005) Tlono6roe npoTHBOpeune
CHIDKAET CKOPOCTh MHHEPAIHLHOTO ITUTAHUS BOIOPOCIIEH, CIeNOBATEIIBHO,
3aMeUIIET POCT, YBEHYHBACT CMEPTHOCTH, YTO U OBUIO OTMEYECHO B XONIE
uccenopanuii TlosToMy Te KyToBbIe 30HBI HA MypMaHe, [Ie pacTipeCHEHHIO
COITYTCTBYET CHIDKeHHE 1]IB 10 MUHMMANBHBIX BEJIMYMH, MOXXHO CUMTATh
MeHee OJIaronpUsATHBIMU s QYKyCOBBIX BOfopocied B Takmx ycrmoBmax
BBIUIC BEPOATHOCTD BELKHUBAHHA 3UI'OT, [TOIIABIINX HIGKS PACIIPECHCHHOIO CII0A
JUTOpPaH DTO NPOSABIACTICS B CHIPKCHHH BBICOTHI IIPOH3PACTaHMA MEHEE
ycroiuMBbIX BUAOB Hanpumep, I serratus B KYTOBEIX 30HAX HCCTIETOBAHHEIX
ry0 BCTpedaeTcs TONBKO B CYOIMTOPANH IPH HAIAYMH NOAXOMSAINErO
cybcTpara
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Pasmepro-MaccoBble rokazareiu F distichus B rybe Iledenra seie,
YeM B ry0e SpHbIIIHASA, Y4TO Takke MOKET OBITh O0YCIIOBIIEHO 60JIee BBICOKOH
cpenHeii TemnepaTypoii Bogel PaHee Owbino ompeneneno (Xainos,
Tapuesckwuii, 1983), uro npu camkennolt U/IB poct maccel TamioMoB &
vesiculosus OTTHCHIBAETCS SKCIIOHEHIIMANBHBIM ypaBHeHeM Ha oTkperrom
Oepery BoHONPUOOHHAs aKTHBHOCTD BHI3BIBAET OOPHIBBI YaCTeH TA/LIOMOB
Y, KaK, CJIeJICTBHE, yBEJIMICHHE MacChl B OHTOT€He3e OIMCHIBACTCS JIMHEHHOM
¢dyuxupeit (Xaiinos, [lapuesckuii, 1983). Kax nokasplBaioT pe3yasTaTh
JIAHHOTO HCCIIeJoBaHMUs, He Tonbko /1B, HO 1 3HaUMTE/IBHOE paclipeCHEHe
OKa3bIBaeT HEraTUBHOE BO3/ICHCTRIE HA Pa3BHTHE BUA (CHIDKCHHE TUHEHHBIX
pa3zmepos ciioeBria) Hamu 65010 BRICKa3aHO TIPEIIONOMKEHHE, UTO CHEDKEHHC
YAIBHOM TOBEPXHOCTH TAJUIOMA SIBILICTCS afjamTalpeil K pacipecHeHHIO
ITonmep>xanue CKOPOCTH pocTa NMPH STOM BO3MOXHO Ojaromaps
TOBBILIEHHOMY COIEPXKaHUIO OMOTEeHHBIX AJIEMEHTOR B BOJAX KyTOBBIX 30H
Beposrtho, uto y F vesiculosus nmeeT MeCTO Tofno0Has afanrars

4.7. BaiasHne COJICHOCTH HA NMPOACLUKHTEIBHOCTD KH3HH
dyxongoB

B xome pabotel GBLTO BBIABJIEHO, YTO 1A JOCTOBEPHOH OLICHKU
BO3PACTHOM CTPYKTYPHI PyKycoB HEOOXOAUMO IPOM3BECTU H3MEPESHHS OKOJIO
ThICTIH 0co0eit (3 pamku 0 25 M? F vesiculosus v F distichus v He meHee 4
paMok F serratus) B stoM ciiydyae (QIuyKTyaluu YHCICHHOCTH
PasHOBO3PACTHBIX TPYINN CIVIAXKHBAIOTCI, a BEJIWYHHA CpenHell
NPOJIOJDKUTETBHOCTH YKU3HH OMPEAEIISAETCS C BHICOKOH TOUHOCTHIO

Cpennuii Bospact F distichus u F vesiculosus coctaBnser okono
2 3-3 O BerBenmii Ho B MecTax ¢ MakcumManbHoM UJIB WiH paciipecHeHHEM
y F vesiculosus n pactipecHerueM y F distichus ipollomKUTEEHOCTE KU3HA
COKpamiaeTcs MPUMEpPHO Ha OofHO BeTBiIeHMe Ocobu (QyKycoB MoOryT
KOHKYPHpOBaTh MEXKAY co00i#t 3a cBeT, mpocTpaHcTBo B Gonee "kecTkux"
YCIIOBUSIX IVIOTHOCTH (hEPTHIBHBIX 0CO0EH HIDKe, TK CMEPTHOCTH B IIEJIOM
BBILIIE, YTO MO3BOJLIET IPUKPETUTHCA U HaYaTh pOCT GONBIIEMY YHCITY 3HTOT
MOXHO TIPEATIONOKHTH, YTO GOJbINA MX YacTh MOTHOHET MOA BIMSHHEM
OTPULIATEIHHBIX TEMIIEPATY D, UTHTENHHOM BO3IYIIHOM SKCTIO3HIAM, KoJeOaHmit
COJIEHOCTH ¥ MEXaHWIECKOTO AeticTBus BOH. DepTbHOCTH JOCTHTHY T JIHILD
HauboJee TPHCIOCOOIEHHBIC K AaHHBIM YCIIOBUAM OOHMTaHHA OCOOH
Ku3HecriocoOHOCTB MOMYISLIH B IE/IOM TOBBIINACTCS

4.8. IlonoBas cTpykTypa nomyiasauun FE vesiculosus

COOTHOLICHNE MYXXCKMX U XKEHCKHX pacTeHHM B MOMYJIAUH F
vesiculosus 3aBUCHT OT ycoBui oOuTaHus Ha HybkHeM sTake BepXHEro
TOPH30HTA IMTOPAITH IIPH IDTOTHOM ITOCENIEHHMH )KEHCKUX pacTeHHi B | 5 paza
Gonbiie, yeM My>kckux Ha BepxHeM sTaxce, riie Brji 00pa3yeT paspeskeHubIe
3apOCITH, XKEHCKHe pacTenys npeodnanaror (93%) (Kysueuor, Ilommna, 2003)
B CerepHoM Mope JKEHCKUX pacTeHH B 2 paza GOJibIIIe, YeM MY>KCKHX, a B
OaITHIiCKOI ITONyIALMY COOTHOLICHHE TIOJIOB IpuMepHo paeHoe (Kalvas,
Kautsky,1993)

24



JIOMHHHpOBaHHE )XEHCKUX 0c00eii BOBMOXHO 00YCI0BICHO OONbLIei
HX YCTOWYMBOCTBIO K CTPECCOBEIM (pakTopaM (pacHpecHEHHIO,
BOJTHONPHOOHHOM aKTHBHOCTY, ASTHAPATALN BO BPEMS OTITFIBA) 110 CPABHEHHIO
¢ MyxckuMu IlokazaHo, YTO NpPU pacIpeCHEHHH BBDKUBAEMOCTH
CIIEPMATO30MIOB M TIPOPOCTkOB F vesiculosus camkaercs (Write & Reed
1990, Berger, 2003) Iy HOpMaIBHOTO BOCIPOM3BOACTBA MOITYNSALIH Ha 1
SHIEKITeTKY (HYKYCOBBIX JOJDKHO NpuXoAMTHCs okono 400 criepMaro3ouaos
(Vernet & Harper, 1980) Yacte sHepreTH4eckux 3aTpaT y MYKCKHUX
pacTeHHi, KOTOphle MOITH Obl OBITH HCITONB30BAHBI U POCTAa TKAHEH M
alanTUBHBIX NPOLIECCOB, TPATATCS Ha MPOyLIpoBaHie raMeT Tk CHIDKeHue
COJIGHOCTH cpefbl B MeCTe IPOU3PACTAHUA SBIAETCA CTPECCOM, TO
BO3pacTaeT CKOpPOCTh cTapeHus Myxkckoro opranusma (Ilonesoii,
CanamaroBa, 2004) 1 IpOJOIKUTEIBHOCTS €I0 KH3HH COKpalaeTcs

3AKJIIOYEHUE

TpagHIHOHHO CYHTAETCS, YTO MEKAY ONTHMAIBHBIM 3HAUCHHOM
(bakTopa U JETaILHON ero NO30i PacmlosyioXKeHa 30Ha NeCCHMyMa - TaKoH
IwianasoH (haxropa, Mpy KOTOpoM (GyHKIMOHHPOBAHKE OpraHi3Ma HapyLIaeTcs,
a BpeMs €ro CyIeCTBOBaHHMS pe3ko orpaHuucHo [Ipuuem yem Ommke k
JeTaNbHOM rpaHHIE, TeM KOpode BpeMs CylliecTBoBaHMs Ham ymanoce
OlIpeNe/ AT NTOO0HbBIe AHaNa3OHbI CONCHOCTH i (ykonnos BapeHiiesa
Mopa g F vesiculosus - 2-10%o, F distichus u A nodosum - 5-10%e, F
serratus - 5-15%o 1lomydeHHble AAHHBIE COITIACYIOTCA C BBHISIBIICHHBIM PaHee
PSAOM OTHOCHTENIBHOM CONEYCTONMHBOCTH HEKOTOPBIX OyphIx BOZOpocCiei
(Apobrmuer, 1970)

Ha nobepexxbe Bapeniiepa mops 6s1aromaps pa3BUTHIM PITABHO-
OTJIMBHBIM SBJICHHAM B KyTOBBIX 30HAX I'y0 ¥ 3CTyapHsaX peK HaOMOoaroTcs
KoJieGaHMs CONICHOCTH, KOTOpbIe Ha HAlll B3DVISAA M IO3BOJSIIOT (PyKycam
IPOU3PACTaTh B JaHHBIX MecToobuTaHuIx ConeHocTHas CTpaTHUHKaLys,
DJIaBHBIM 00pa30oM, TOJIIMHA BEPXHETO PACTPECHEHHOIO CJIOA ONpefiesiieT
BBICOTY IIPOH3pACTaHMs KOKIOTO BUIA, OCKONBKY IO HAIMM JAHHbBIM JUIs
GYKOHIOB BaXKHO He TOJIBKO BPEMst HAXOKIISHHUS IIPH TO# IIK HHOM COJIEHOCTH,
HO ¥ caM (hakT Kkostebanmii conedoctr KoneOaHs COMEHOCTH He HYDKe IPaHHLBI
YCTOMYHBOCTH BHA CTHMYJIHPYIOT pocT F' vesiculosus, He BIMSIOT Ha poCT
F distichus u A nodosum 1 CHUKAIOT CKOPOCTb pocTa F' serratus

Cy1ecTByeT CBI3b MEXTY YCTOMUMBOCTHIO K KOeOaHMsIM CONEeHOCTH
M HHTEHCHBHOCTHIO oTocHHTe3a H3BECTHO, 4TO pANBI YCTOMYHBOCTH
(bYKOHIOB K PacTIpeCHEHHUIO, 3aMOPKHUBAHUIO U BHICYIITHBAHHIO COBIAAIOT
TonepaHTHOCTH K 5THM HeONAroNnpUATHHIM BO3IEIHCTBHAM OOyCIIOB/IEHa B
TOM YHCJIE COACPKAHHUEM BEILIECTB, ABISIOIINXCA OJXHOBPESMEHHO
OCMOJATHKAMH ¥ KPHOTIPOTEKTOPaMH - MAHHUTOM, ITPOJIMHOM U HEKOTOPBIMH
OpyruMH MaHHHT - OCHOBHOM 3amacHoi monucaxapul $yKOHIOB U €ro
coJiep>KaHHe, COOTBETCTBEHHO, 3aBHCUT BO MHOTOM OT HHTGHCHBHOCTH
¢dorocunTeza Ilo3ToMy HEYAHUBHUTEIBHO, UYTO MaKCHUMAaJbHOMH
HMHTEHCHUBHOCTBIO (hOTOCHHTe3a 00/agaeT 1 Haubosee yCTOMIMBEINA BUA - F'
vesiculosus
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WB, ornpenersid CKOPOCTB NOCTYIUISHHS BEIECTB B TAJUIOM (DYKOUIIOB,
BIMSACT M HAa yCTOWYMBOCTB K cojieHocTH IlostoMy B pacmpeaencHuu
GbyKoNIOB Ha 1TOOEPEKbE UTPAET POITh HE TOJIBKO CONIEHOCTD, HO M COYETaHHe
conenoctd u MJIB JIBwkeHHne BOAbI, YBEIHIHBAS HHTCHCHBHOCTH
boTocuHTE3a, MO3BONAET (PYKOMIAAM CHHTE3HPOBATh AOCTATOUHOE
KOJITYECTBO OCMOIUTHKOB U OOECIICUHTE SHEPTUEH CTPYKTYPHBIE M3MEHEHUS
aJJanTUBHOTO XapakTepa Ha KIIETOYHOM, TKAHEBOM M OPTAHM3MEHHOM YPOBHSX
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