KYJbTYPA KJIETOK PACTEHUH

Kammtoc (kamtyc; paHeBass MepucTeMa) — HOBOOOpa30BaHHE COEAMHUTENBHONW TKaHW Ha paHEBOU
MOBEPXHOCTU pACTEHUS B BHUJE ONPOOKOBEBAIOUICH TKaHW, BO3HUKAET B PpE3yJIbTaTe JCJICHHUS

IIOIPaHUYHBIX C PAHOU KIJIETOK.

DneMeHThl Kamoca Mano auddepeHupoBanbl, 0HAKO BOJIM3H €ro MOBEPXHOCTH HaOIrOAaeTcs
pocT, 0OYyCIIOBIIEHHBI AaKTMBHOCTBIO MEPHUCTEMATHYECKHX KIETOK. BrocieacTBum B Kayllroce
BO3MOKHA (D (HEPEHIIUPOBKA €r0 JIEMEHTOB M 00pa3zoBaHue (DI0IMBI, KCHIIEMBI U APYTUX TKAHEH.
HapyxHble kiIeTku Kamioca onpoOKoBeBaloT. Jlyis KyJIbTUBHpPOBAaHUS HAa BBIODAHHOM OpraHe
JIeNalT Haape3, Ha BCEW MOBEPXHOCTH KOTOPOTO pa3BUBAETCS TKaHb, COCTOSINAs U3
HEOPTaHM30BAHHO PACTYIIMX KJIETOK. JDTa 00pa30oBaBIIAsCS TKAaHb U KYJIBTUBHPYETCS B 3aJaHHBIX
yCIIOBHAX. B 3aBUCUMOCTH OT BHJa PACTEHHUS U MMOCTABJICHHOW LEJIH MPEIBAPUTEIHHO HEOOXO0IUMO
YCTAaHOBUTh COCTaB MHTATEIbHBIX CPEJ W KOHIIEHTpAlMH (UTOTOPMOHOB, TpeOyeMbIX IUis
ONTHUMAJBHOTO pocTa. Kammockl MOTYT BBITISAETh O4YeHb pa3nuyHo. OHHM OBIBAIOT PBHIXJIBIMU
(0OBsICHSIETC TPUCYTCTBUE HMOPHUOHOB (COMATHUYECKUX 3apOJBIIIC) — 3a4aTKOB HOBOTO
OpraHu3Ma Ha pPa3IUYHBIX CTAIMsIX Pa3BUTH) WM TUIOTHBIMH. OKpacka KaJuTioca IO3BOJISIET
CynuTh 00 00pa3oBaHWMU BTOPUYHBIX BemlecTB. Eciu kamioc copepxarh B MOJIHOM TEMHOTE, OH
OenoBaro-xenteiii. Ha cBery oH oOpasyeT Xjgopoduul U CTAaHOBHUTCS 3eleHBIM. KpacHBI CBET
yKa3bIBaeT Ha HaJM4YMe aHTOIMaHa M OerannaHa. YToObl OCIaOUTh WM YCTPAHUTD 3TU 3P PEKTHI, B
MUTATENIbHYIO CPEy H0OABISAIOT MOTHBUHIIITUPPOIIUIOH, TIIyTATHOH WIH aCKOPOUHOBYIO KUCIOTY.
KopuuneBbie KIETKH 00pa3yloTcsi Tepel OTMHpPAaHHEM, IO3TOMY TaKyl TKaHb HE0O0XOIUMO
MIOMECTUTh B CBEXYIO cpeny. [Ipu qinTenbHOM KyJIbTUBUPOBAHUU KaJUIIOCHI MOTYT TEpSATH CBOM
MopdoreneTnyeckuit moteHan. [lociae HECKONBKUX CMEH MUTATENBHBIX CPEll U MPHU J00aBICHUH
POCTOBBIX TOPMOHOB KaJumioc AudepeHuupyeT u pereHepupyer, o00pazyeT oceBble M0OETH, KOPHU
Y, HAKOHEIl, BCE PAaCTCHHE IIEJMKOM, CIIOCOOHOE K Pa3MHOKEHHIO WM BBIPAIIMBAHHIO B TPYHTE.
Opnako Oo0JblIeld YacThIO KaJUIIOCHl MCIIONB3YIOTCSI B KayecTBE HCXOJHOTO MaTepuana Jis
KJIETOYHOTO UJTU CYCIIEH3UOHHOTO KyJIbTUBHPOBAHHUSI.

CycneH3noHHas KynbTypa. [|Jis CyCrieH3UOHHBIX KYJIbTYP UCXOJHBIM MaTEpHUaIOM MOTYT OBITh KaK
W30JIMPOBAHHBIE IIEJbIE KIETKM BBIOPAHHOTO OpraHa pacTeHUs, TaK M HM3MEJIbUEHHBIH KaJLTIOC.
OOpa3oBaBiuecss KJIETKH MOMEHIAIOT B JKUIKYIO MUTATENbHYIO Cpely M KYJIbTHUBUPYIOT IpU
MOCTOSIHHOM TIepeMeNIMBaHUuU. POCT CyCrneH3MOHHOW KyJNbTYyphl MPOUCXOJUT BO MHOTHX CIydYasix
CYLIECTBEHHO OBICTpEEe, YeM KaJUTFOCHOM KYJbTYpPBHI, MOCKOJIbKY CKOIUICHHS KJIETOK IMOTJIOIIAIOT
MUTATCIIbHBIC BENIECTBA 3HAYUTEIIBHO OOJBIICH OOMmeH MOBEPXHOCTBHIO, a y KaJIloca 3TO
MIPOUCXOIUT JIUIIb B TOM €0 YacCTH, KOTOpast JIEXKUT Ha cyocTpate. [Ipu 3TOM MpOUCXOaUT eTeHHe
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MIPUEMOB CYCIIEH3MOHHYIO KYJBTYPY MOXHO IEPEHECTH HA TBEPAYIO MUTATENbHYIO Cpeay. 31eCh U3
KJIETOK MJIM KOMIUIEKCOB KJIETOK MOXKET 00pa30BaThcs CIOCOOHBIN K *KH3HU KaJmoc. B cycnensuu
MOTYT BO3HHMKHYTH TakK)K€ M 3apOJBIIIM, KOTOpbIE MOCIE MX MEpeHoca Ha arap o0pa3ylT HOBOE
pacTeHue.

CHOXHOCTh CTPYKTYPHOH OpraHM3aldd - XapaKTEePHBI MPHU3HAK KaJUTyCHBIX KYJBTYD.
Kamnycel He ABISAIOTCA OAHOPOJHOW COBOKYIHOCTBIO OINpEAENIEHHOro Tuma KieTokK. OOBIUHO
(bytenko, 1975) B OCHOBHOI TKaHHU, COCTOAIICH M3 BaKyOJIM3HUPOBAHHBIX MAPEHXHUMHBIX KJIETOK,
pacmpeeNeHbl OTAeNbHbBIE TUTHU(UIIMPOBAHHBIE JIEMEHTHI (Tpaxenbl) WM Y€TKO OrpaHUYCHHBIC
MEpPHUCTEMATUYECKUE OYary.

3HAYUTEIbHBIA UHTEPEC ISl UCCIEA0BATENEH MPECTABISIET U3YUYEHHUE YIBTPACTPYKTYPHOI
OpraHM3alliy, TMapeHXWMHBIX (MapeHXxuMa — TMPeIUIeCTBeHHHIIA BCeX JAPYyTHX TKaHEH) u
MEPUCTEMATUYECKUX KJIETOK, OOpa3yIolMX KaJuIyCHYI0 TKaHb. (Oco0oe BHHMMaHHE YJENIEeHO
SMOPHOUIHBIM  (AMOPHOTEHHBIM) KJIETKaM, JaloldM Hadajllo COMATHYECKHM  3apOJbIIam
(amb6puonaam). [To muenuto H.H. Kpyrnopoit (1995) smOpuoreHHass kjaeTka AoJKHA 001aaaTh
OCOOCHHOCTSIMH, MAaKCHUMalbHO MPHOIIKAIOIMIMMU €€ K 3UT0Te: MEPHCTEMaTHYHOCThIO U
TOTUIIOTEHTHOCTHIO. ToTunoTeHTHOCTH (baThirnaa, 1994) - CBOHCTBO KIETKH UMETH BCE MIPHUCYIIIHE
JaHHOW 0coOM MOP(OTeHETHYECKHE BO3MOKHOCTH, KOTOPBIC PEATH3YIOTCS PA3IMYHBIMHU ITyTSIMH
Mopdorene3a. KoHeuHbIl pe3yabTaT NPOSBICHHS 3TOTO CBOWCTBAa, CHOCOOBI U (POPMBI €ro
peanuzal MOTYT OBITh PA3IMYHBIMU, TaK KaK OHU OOYCJIOBJIEHBI CTENEHBbIO TOTUIIOTEHTHOCTH
KIeTKkd. B cBolo ouepenb, CTEMeHb TOTHUIOTEHTHOCTH KJIETKH OIPEAENSETCS COBOKYITHOCTBHIO
(akTOpOB, TIIaBHBIM 00pa3oM, CUCTEeMOH (TKaHb, OpraH. OpraHM3M). W3 KOTOpOW Oblia B3sTa
kierka. CymectByer wmHenue (Yeung, 1995), uto 5>MOpUOTeHHBIE KIETKH, KaKk U
MepHCTEeMaTHYEeCKUE, UMEIOT HEOOJbIINE pa3Mephl, IOTHYIO HUTOIIa3My, OJHAKO B OTJIMYUE OT
MEpPHUCTEeMAaTUYECKUX KIETOK, OOBIYHO coepk aT Kakhue-TuOO 3amacHble BemiecTBa (Kpaxmad,
munuasl). Tanenepun u Jxencen (Halperin, Jensen, 1967; mur. mo Yeung, 1995) usyuas
0COOEHHOCTH OpTraHU3allul YMOPHOTEHHBIX KJIETOYHBIX KOMIUIEKCOB MOPKOBH, MPHIIUIHA K BBIBOIY,
YTO 3MOpHOTeHHbIE KJIETKH pacrojaraiTcs Mo nepudepuu KomIwiekca. ITH KIETKH oOianaiu
TOHKOM KJIETOYHOU cTeHKoM. [InoTHas mnuTomnazMa conepskana OoJbIIoe KOIUYECTBO CBOOOIHBIX
puOOCOM M HE3HAUUTENILHOE - KpaxMaJbHBIX 3epeH. Aapo Oonbuioe ¢ 1udy3HBIM XpPOMATHHOM.
Mexay SMOpPHMOTCHHBIMH KJIETKaMH U BaKyOJH3UPOBAHHBIMH. HWKEJECKAIIMMHU  KIETKAMH
KOMILIEKCa, MPUCYTCTBOBAIM MHOTOYHCIICHHBIE TIa3MOIECMBI.

KamtycHble KI€TKU MapeHXUMHOTO TUIA UMEIOT MHYIO YIBTPACTPYKTYPHYIO OpraHU3aIHIo.
Hanpumep, nmapeHXMMHBI KaJUTyCHBIE KJIETKH TOpoxa 00JaJaroT| CIeIyIOIUMH OCOOCHHOCTSIMHU:
TECHOE MpUJIETaHUE IUIa3MalIEMMBbl K KJIIETOUHOM CTEHKE U OTCYTCTBHE IUIa3MOJECM; IIpeoldiiajaHue
arpanyJisipaoro OIIP B Bujie KOPOTKUX LIUCTEPH U MOYTH MOJTHOE OTCYTCTBUE IrpanysipHoro JDIIP, B
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IJIaCTUIAX, COJIEPXKAILMX Kpaxmall (B IEpBOI MOJIOBUHE Macca)a); pa3BUTHE "KOJIbLIEBBIX' KPHCT B
mutoxoHpusx (Iloasranosa u np., 1994).

B mpomecce KynbTUBUPOBaHHUSI Kalllyca YJBTPACTPYKTypa COCTABISIONIMX €ro KIETOK
U3MEHSETCA. YCTaHOBJEHO, YTO IMEPecTpoilka LUTOIUIa3MATUYECKUX OpraHe/ul MapeHXUMHBIX
KJIIETOK B TEUEHHME Tacca)ka OJMHAKOBa B KyJbTypax pa3Hbix pactenuit (Kopmtom u ap., 1980;
[Tonsiranosa u ap., 1994). M3BecTHO, 4TO KaUTYCHI B MPOIECCE POCTA MPOXOAT psif (a3 pa3BUTHS:
1) nmarenTHy!0 WM jJar - (asy; 2) SKCHOHEHIUaIbHYI0; 3) cTanuoHapHyto; 4) da3zy rudenu wiu
JeTpagaluu.

B nepuon nar-gaser naccaxa (¢ 1-e mo 3-u cyTku) U3MEHEHMsI YIbTPACTPYKTYPHOH OpraHu3aluu
KJIETOK CBUJIETENICTBYIOT 00 aKTHBHOM MOATOTOBKE KJIETKU K mpoiudepaunu. O6 3TOM TOBOpST
W3MEHEHUS TIOBEPXHOCTH sipa 3a CcyYeT [IIyOOKHX HHBarvHanui, obunue pudocom,
CTPYIIIUPOBAHHBIX B MOJIMCOMBI, IPUCYTCTBHE MHOTOYHMCICHHBIX IUCTEpH arpanyisipHoro DIIP u
MOSIBJICHHE JIMTIMIHBIX Karelb, a TAaKXKe YCHIEHHOE JeNieHne miactu. B ¢ase skcroHeHmansHoro
pocta (10-e cyTkun) Hanbosee PyHKIIMOHAIBHO aKTUBHBI IJIACTHABI U MUTOXOHApPUHU. B macTumax
HAa4YMHAET Pa3BUBATHCS TUJIAKOUTHAS cUCTeMa. MUTOXOHIPUU CTAHOBSTCS KOHJICHCHPOBAaHHBIMU, B
HUX TIOSABJsieTCs OOJNIBIIOE KOJIMYECTBO KpPUCT. B (asze crammoHapHOro pocTa 3HAYUTEIHHO
YBEIIMYMBACTCSl  BaKyonu3amus Kietok, OIIP  craHoBUTCS  arpaHyisipHBIM, CBOOOJHBIC
UTOIUIa3MaTHYeckue pudbocombl oOHapykuBaroTcs peako (Kopmarom, 1980). B kamnycHbIX KieTkax
ropoxa Ha cranMoHapHOW (aze  HaAOMIOMATM  TOSBICHHE  OCMHO(DHMIBHBIX  Karelb,
MHUEIHHOMOIOOHBIX Te KaK B LIUTOIUIa3Me, TaK U B BaKyOJIH, HAKOIUICHHE KpaxMala B IJIacTUaaX U
penykuuto tunakouaHou cucteMmsl ([lonbiranioBa u np., 1994). HanpoTus, B KaIyCHBIX KJIETKaxX
MOpKOBH B (ha3ze pacTsoKeHHs HaOJIoJail MCYE3HOBEHHME Kpaxmaia. beuto oOHapykeHO, 4To
CTaperolue KIETKU 3TOM KyJbTYphl OOBIYHO JIMIIEHBI Kpaxmaja, TOrJa KaK B JESIIUXCA U
PaCTATUBAIOIIMXCS KJIETKaX IUacTuAbl cojepxkaTr kpaxman. Ilo muenuto E.JI. Kopmrom (1980),
MCYE3HOBEHHME Kpaxmajia CBUICTEIbCTBYET O TOM, YTO CHHTE3 IOJIMCAaXapuiaoB (IIEJUIIONO3BI) B
MEPBYIO OYEepe/lb CBsI3aH C I'MAPOIM30M Kpaxmana riactul. CienoBaTenbHO, B KJIETKAX BCErAa
MPUCYTCTBYIOT HEKOTOpbIE CTPYKTYpPHO-(YHKIMOHAJIbHBIE OCOOEHHOCTHU, KOTOpPblE MOTYT
BO3HUKATh B 3aBUCHUMOCTH OT THIIa KYJIbTYPbl, BpDEMEHH MEPECaIKU, yCIOBUI KyTbTUBUPOBAHUS.

B mporecce KynbTUBUPOBAHMS KaJUTyCHBIX KYJIBTYp M3MEHSETCS HE TOJIBKO YIBTPACTPYKTypHas
OpraHu3aIys KIEeTOK, HO U uX Mop¢oiorus. Hampumep, U1 KaJUTyCHBIX KYJIBTYDP SSYMEHSI BBISIBUIIH
8 OCHOBHBIX MOP(]OTOTHUECKHUX TUIOB KIIETOK:

1) ruranrckue, yAJWHEHHbIC, CUIBHO BaKyOJH3UPOBAHHBIE KJIETKH, O€3 SBHO BBIPAKEHHOTO SApa
(200-400 MKM™) ;

2) MoJio/ibl€ OKPYTJIble TAPEHXUMHbBIE KJIETKH, 0€3 YeTKO BhIpakeHHOT0 sizipa (40-60 MkMm);

3) mepucremaruueckue kKi1eTku (15-50 Mxm);

4) GonpIKe KIETKU C 3ePHUCTON HUTOIUIa3Moi 1 6onbimuMu sapamu (50-100 mxm)



5) MenKre MEpUCTEMATUYECKUE KIETKH C CETMEHTUPOBAHHBIM THUIIOM JenieHus (15-20 Mxm);
6) Tpaxeupl;
7) mapeHXUMHBbIE SMUACPMaTIbHbIE KIETKHU;
8) KIETKU-TPUXOMBI.

Modno/ple TapeHXUMHBIE KIIETKH STYMEHST MOTJIH TPaHC(OPMUPOBATHCSI BO BCE THITHI KIIETOK
B 3aBUCHUMOCTH OT TPO(UYECKUX U TOPMOHAIBHBIX ycioBHi. [Io mMopdonornyeckum mpu3HaKam
BBIICJICHO HECKOJBbKO THIOB KIETOK KaUTyCHbIX TkaHei Vicia faba (®dpomosa, 1981).
Habmiogaemoe pa3HooOpasue ucciaeoBaTeNb paccMaTpiBaia Kak pe3ybTaT Mepexoia KauTyCHBIX
KJIETOK OT OJHOT0 AU(PQPEpPEHLUPOBAHHOIO COCTOSHUS (KIETKM MEpPUCTEMATHUYECKOro TUIa C
OCHOBHOM (pyHKIIMEH NeJeHus) K ApyroMmy tumy auddepeHnuanuu (KJISTKH MapeHXUMHOTO THUIIA,
3aracarolye MUTaTeIbHbIe BEIECTBA).
Takum 00pa3oM, KaJUTyCHbIE KyJbTypbl pAacTeHHH MMEIOT pas3jinyHble Mopdonorunyeckue
O0COOEHHOCTH, KOTOpPBIE OIPEACISIIOTCS MX THCTOJOTUYECKONW M IUTOJIOTHYECKON OpraHu3aIiuei.
Mopdoiorusi KaluTyCHBIX KyJIbTYp KOPPEIUPYET CO CITOCOOHOCTHIO Kayutyca K Mopdorenesy. Tak
KaK CIEKTp MOp(OJOTHUECKOro pa3HOoOoOpa3usi y pa3IUYHBIX BUIOB pAcTEHUl MOXKET ObITh
JOCTaTOYHO HIMPOK, CYIIECTBYET HEOOXOAMMOCTh CIEUAIBHOTO UCCIEI0BAaHHS THIIOB KaJUTyCHBIX
KyJbTyp, a BO3MOXHO, W TIepeCMOTpa MOP(OIOTUIECKHX KPUTEPUEB pEreHepaluOHHON

CIIOCOOHOCTH.

JuddepeHunanus KJIETOK.
K coxanenuto, 1O HaCTOALIETO BpPEMEHH OTCYTCTBYET YHHU(DUIUPOBaHHAs TEPMUHOJIOTHS,
MpUMEHsIeMasl B UCCIICIOBAHMSIX ITporiecca Mopdorenesa in vivi u in vitro. Jlo cux mop cymecTByer
pa3HOUTEHHWE B MOHUMAHHWH TporeccoB muddepennmanu U auddepenmporku. Hampumep, B
pabote "TepMHHONOTHS pOCTa U pa3BUTHUS BhICIIKX pacTeHuil" moxa pemakmueir M. X. YaiinaxsHa
(1982) muddepenunanust paccMaTpuBaeTcsi Kak BO3HUKHOBEHUE (PYHKIMOHAIBHBIX U CTPYKTYPHBIX
pa3nuuMii KJIETOK M TKaHEH B Tpolecce pa3BUTHS PACTCHHUs, TOrna Kak audQepeHIpoBKa
OIIpeNIeNIAeTCsl KaK COCTOSIHME CIelUanu3aluy KieTok. B buonormueckoM »>HIMKIONEAMUYECKOM
cioBape (1989) 3Tu TepMHHBI UMEIOT MHOE 3HAaYeHHE: TU(PepeHIralus - IPOLecc pacuICHEHUs
CHCTEMBI NEePBOHAYAIBHO €AMHOM M COCTOSINEH M3 OJMHAKOBBIX 3JIEMEHTOB Ha Oojiee MM MEHEe
000c00JIeHHBIE pa3HOKAYECTBEHHBIC YacTH; MU GEPEHIIMPOBKA - BOSHUKHOBEHHE PA3IHIUN MEKIY
OJHOPOJHBIMHM KJIETKAMH M TKaHSIMM, U3MEHEHHE UX B XOJ€ DPa3BUTUsA 0cOOHU, NMpUBOIMAIIEE K
(hOpMHUPOBAHUIO CHEIUAIM3UPOBAHHBIX KIETOK, TKaHeHd, opraHoB. T. b. bareiruna ("Xne6GHoe
3epHo", c. 65, 1987 r.) mpeanoxuna mpuMeHeHue eauHoro TepmuHa "nuddepenmmanus”. Ilo
MHeHUI0 uccienoBatens: "Tepmun "muddepennmanus” u "nuddepeHpoBka” SBISIOTCA, TMO-
BHJIMMOMY, BapHaHTaMH TIEPEBOa €AMHCTBEHHOTO JIATHHCKOTO ciioBa differentia, 4to ciry xuT ermie

OIHUM JIOBOJIOM [UIsl TIpUMEHEHHUs TONbKO TepMuHa "muddepeHuunanus”, To ecThb Oonee



MpaBWIbHOTO mepeBoaa”. B Hameill pabore Mbl NpUIEPKUBAEMCS MHEHHs IOCJIETHEr0 aBTOpa,
cuhTas TMPUMEHEHHE eIUHOTO TepMHUHA Oojee 1enecooOpa3HbM. Jluddepernumarmo Ml
paccMaTpuBaeM Kak MPOIECC BO3HUKHOBEHUS PA3NUYUN MEXAY OJHOPOIHBIMH KIETKAMU H
TKaHSIMH, IPUBOJISIINN K UX crienuanu3anuu (quddepeHInpoBKe).

Cornacno W.I1. EpmakoBy m H.II. MatBeeBoit. (1994), nmuddepennumanus B OHOIOTHH
paccMaTpuBaeTcsi Kak IOCJIEJOBATEIbHOCTh CJIOKHBIX SBIIGHUH: TOSBJICHHE Y KIJIETKH
KOMITIETEHIINH, CTAHOBJICHUE IETEPMUHAIIMU U, HAKOHell, akTuBauuu. Jlerepmunanus (Yaitnaxss u
ap., 1982) o3navyaer mpuoOpeTeHNe pa3BUBAIOIICHCS KUBOW CHUCTEMOW COCTOSHHSI TOTOBHOCTH K
peanM3aly BIIOJIHE OIPENEICHHBIX HACJIEICTBEHHBIX MOTEHLIMH U BHIOOpA ONPEEIEHHOTO MyTH
Pa3BUTHS U3 HECKOJBKHUX MOTEHLIUAILHO BO3MOXKHBIX. BCTyIIeHHe KIETKH Ha ONpeieTIeHHbIN MyTh
pPa3BUTHS COMPOBOKIAETCSI OJHOBPEMEHHBIM OTPAaHUYEHHEM BO3MOXXHOCTH PAa3BUTHS B APYTUX
HampaBJiICHUAX. Pa3nuyaoT aBTOHOMHYIO JETEPMUHAIMIO, MPOMCXOSIIYI0 32 CUET BHYTPEHHHUX
UMITyJIbCOB ~CaMOW  Pa3BUBAIOLIEHCS  CHUCTEMBI, U WHAYIUPOBAHHYIO JIETCPMHUHALMIO,
MPOUCXOAANIYI0 B pe3yibTaTte MHAyKumu. Mumykows (YaknmaxsH u ap., 1982) - 310 BimsiHME
BHEIIHUX (DAaKTOPOB, MPUBOAAIIEE K JETEPMHUHALMU pa3BUTHsA. VHIyLHpPOBaHHOE Pa3BUTHE, KaK
MPaBUJIO, JIMIIb BPEMEHHO 3aBHCHT OT BBI3BABIIETO €ro (axkTopa; Mociie OKOHYAHUS MepHoia
JIETePMHUHAIMH JUIS JAJbHEHIIEr0 pa3BUTHS TI0 BBIOPAaHHOMY IIyTH HET HEOOXOIMMOCTH B
MPUCYTCTBUU TMEPBOHAYAIBHOTO HHAYKTOpa. llpm STOM BHEMIHMA HMHIYKTOP MOXET BBI3BAThH
JNEeTePMUHAIMIO JIMIIb Y TOW CHCTEMbI, KOTOpas oO0JaJaeT COOTBETCTBYIOLICH KOMIIETEHIIHEH.
Kommerenmuss  -cmocoOHOCTh  KJIETKM  BOCIPUHUMATh  UHAYLUPYIOLIEE BO3ACHCTBHE |
cnenuduueckn pearuposarb Ha Hero (YaitmaxsH u ap., 1982). IlposiBneHne BHEMIHUX MPU3HAKOB,
XapaKTepHBIX IS JETEPMUHUPOBAHHOTO ITyTH Pa3BUTHS — aKTUBAIHSL.

Bunpsimc 1 MaxemBapan (Williams, Maheswaran, 1986) cuuTaior, 4To KJIE€TKH MOTYT
MPUOOPECTH KOMMIETEHTHOCTh TOJ BIUSHHUEM HHU3KUX WJIH BBICOKHX TEMIIEPATyp, TIKEIbIX
METaJUIOB, FraMMa-paJualny, B pe3ysibTare 00padoTku 3TaHooM. Bee 3Tu akTopsl AEHCTBYIOT Kak
cTpecchl. YHUCIIO KIETOK, CHOCOOHBIX H3MEHUTh CBOIO MPOrpaMMy pa3BUTHS MOJ BIMSHHUEM
BHEUIHUX YCJIOBU, HEBEIUKO MO CPAaBHEHUIO ¢ oOmUM yucioMm kieTok B momyssinuu (0,1 - 3%)
(Soalli, Chlyh, 1985). 310 00CTOSTENBCTBO YKa3bIBA€T Ha TO, YTO JJIS MEpexojia K MHOMY IyTH
Pa3BUTHSI HEAOCTATOYHO MPUCYTCTBUE CUTHANIA (MHAYKTOPA), @ HEOOXOIUMO JACUCTBUE UHIYKTOPA C
TOTOBHOCTBIO KJIETKH K OTBETy Ha HEro (KOMIIETEHTHOCTBH), @ BO3MOXKHO, W JICHCTBHE IPYTUX
¢daktopoB. Ha mepBom »JTame KIETKH, CIOCOOHBIE BOCIPUHUMATh CHUTHAJl HWHAYKTOPA,
JNETEPMUHUPYIOTCS K BBIIIOJIHEHUIO TPOTPAMMBI pa3BUTH. B 3TOT mepuoj KJIeTKU He y4acTBYIOT B
nponudepannu, B HUX HaKaIUTMBAIOTCS CyOCTpaThl U SHEPTHs IS MOCIEAYIOMUX COObITUH. 3aTeMm,
JIETEePMUHUPOBAHHBIE KIETKH OBICTPO AETATCS, 00pa3ysl KIOH SIUTEHEHTHYECKH TOXKIECTBEHHBIX
UM KJIETOK MEPUCTEMATUYECKOTC ovara.

O,Z[HI/IM u3 (I)aKTOpOB, OIPEACIIOIHNX TEPLCIIPOrpaMMHUPOBAHUC U ACTCPMUHAILIUIO KIICTOK,



ABJIICTCS NOJIApU3alsad KOMIICTCHTHBIX KJIICTOK.

DaKTOpHI, ONpeae/sIoNIUe MOJAPHOCTh KJIETOK

B urnykuuu nuddepeHnuaniy nepBeiM MaroM sSBIISETCS MOJIIpU3allis 00beKTa, KoTopas
MOXET OBITh MHUIMUPOBAHA KAK C TMOMONIBI0 (PU3MYECKHX, TaK U XUMUYECKHX BO3IACHCTBUH.
OTAMYuTEeTbHOH  OCOOCHHOCTHIO  TOJIAPU3YIOIIUX  BO3JACHCTBUN  SBIISETCS WX  BEKTOPHBIN
HampaBlIeHHBIH Xapaktep. [Ipu 3ToM mpHUHIUIUATBHOE 3HAYEHHE UMEIOT U THI MOJSPHU3YIOIIETO
BO3JEUCTBUS, U €r0 KOJUYECTBEHHBIN XapaKTep.

[TonsspHOCTE  MOXXHO  ONpPEACNTUTh  KaK  CYIIeCTBOBaHHE  (YHKIIMOHAIBHO  3HAYMMBIX
ACCUMMETPUYHBIX CTPYKTYp, OOpa3ylomMXCsSi B OTBET Ha BO3JCHCTBHE NPOCTPAHCTBEHHO
OpPUEHTHUPOBAHHBIX CTUMYJIOB (BHEIIHUX WK BHyTpeHHUX) (Mensenes, 1998).

B xone muddepeHnmnanui cOMaTHYECKHX 3apoiblllieii MOPKOBH, 1O Mepe Iepexoaa K
CEPJICYKOBUIHON ¥ TOPIECIOBUIHON CTaausM, OOHApyXHUBAIOTCs crernuduueckue Oenku. OmHn
JIOKAJIM30BaHbI B 0a3albHOM YacTH 3apojbliia, APyTHe - B anukaiabHOo# (Schiavone, Racusen, 1989).
DT TONSPHO JIOKAJU30BaHHBbIE OENKH, BEPOATHO, MOTYT 3a/JaBaTh AaMHKaTbHO-0a3adbHBIN
TPAaUeHT, TOCKOJBbKY TpH OKCIEPUMEHTATBFHOM pa3leeHHud SMOpPHOWAA HOBBIE KOPHH
(hOpMHUPYIOTCS TOJIBKO B alTUKATBLHOW YaCTH 3apOIbIIIA.

Y pacrenuit mnpu popmMupoBaHUM (DU3MOJOTHUECKOW OCH TIOMSIPHOCTH Hambojee
CYIIECTBEHHOE 3HAYCHHE HMMEET B3aWMOJCHCTBHE MO KpalHEeW Mepe Tpex (aKTOpoB -Iporiecca
aKTUBHOTO  Oa3umeTanpHOr0  TpaHcmopra ¢uroropmoHa aykcuHa (MYK), rpaguentos
onoanekTpudeckux noreHimanoB (bJII), a Takke rpaIueHTOB MOHOB KAJbIHS, CO3AIONIUXCS 32
CYET MOJSIPHBIX TOTOKOB 3TOr0 Katrona (Mensenes u ap., 1989).

IHonsapueii Tpancoopt UYK

DHJOTEHHBIE TPATUCHTHl OMOIIEKTPUYECKUX TOTEHIMANOB, MO-BUIMMOMY, B MEPBYIO

ouepelb OKa3bIBAIOT BIUSHUE HA pacHpeleieHHe B PACTHUTENBHBIX TKaHIX (UTOTOPMOHOB
(MenseneB u np., 1980). OOecriedeHHOCTh TKaHEH (QUTOrOPMOHAMH HUMEET ONPEICIISIONICe
3HaYeHHUE B Ipolieccax 3MOpHOreHsa u smoOpuongorenesa. Hanpumep, npu mepexoje kauiyca K
o0Opa3oBaHHIO SMOPHOUIOB B HEeM Bo3pacTaeT konuuecTtBo >HIoreHHbIXx UYK u ABK. B Tkansx
HEeAIMOpPUOTEHHOTO0 Kajulyca B JBa pasza Oonblie, 4YeM B OMOpPUOTEHHOM, HAKaIUIHBACTCS
nutoknHUHOB (Rajasenkaran et al., 1987).
Ponb 3K30reHHOr0 aykcMHa MpPU COMAaTHUYECKOM SMOpHUOTeHe3e, Kak OKa3ajioCh, 3aBUCUT OT
MIPUPOBI HCIIONB3YEeMOT0 dKCIutanTa. Hanpumep, ans npuodbpereHus MOpPOreHHOro MOTEHIHAaNa.
9KCIUIAHTHI U3 JICTIECTKOB, THIMOKOTWICH, EAMHUYHBIC KIIETKU, U30JIMPOBAHHBIE U3 CYCIICH3MOHHOM
KyJbTYpbl, TpeOyIOT pa3iau4HOil »HKcro3uuuu B aykcuHe (1,2 u 7 paHEW COOTBETCTBEHHO)
(Zimmerman, 1993).

breino YCTAaHOBJICHO, YTO BHCHIHEC JJICKTPUYCCKOC IIOJIC cImocoOHO OKa3bIBaTh BIMSHHE Ha



nporecchl aktTuBHOTO TpaHcnopra C-UYK u sumorenHoro aykcuaa (Medvedev, Markova, 1990).
IIpuuem B o0ouX cilydasX MNpONYCKaHHE 4Yepe3 PACTUTENIbHYIO TKaHb 3JEKTPUYECKOIO TOKa
ctumyaupyetr TpaHcnopT MYK B HampaBieHUM OTpULATENBHO 3apsHDKEHHOTO JIEKTPOJA, YTO HE
MOXET OBITh OOBSCHEHO B paMKax Tpomu3MoB XonoaHoro-Benra. bBbuio  BbicKazaHO
MIPENIOJIOKEHUE O TOM, YTO WM HATUBHBIC, U IPWIOKEHHbIE WM3BHE AJIEKTPUUYECKUE TPaJUEHTHI
CIIOCOOHBI BIIUATH Ha PpabOTy MeMOpaHHBIX OEJTKOB - IEPEHOCUYMKOB ayKCHHA, W3MEHSS HX
aKTUBHOCTb WJIM JIOKAJIM3ALMUIO B IUIa3MaTUYECKON MeMOpaHe, 4To, B UTOTe, U SBISAETCS UCTUHHON
NPUYMHON M3MEHEHHUs MapaMeTpoB aKTUBHOro OasumetanbHoro tpancnopra UYK (Mensenes u
ap., 1986).

I'pagreHTEI 6I/IO3J'IGKTDI/ILICCKI/IX TIOTCHIINAJIOB

B mpouecce auddepeHunanuu 3UroThl M 3apojbllla, a TaKXke .B XOJe pHU30reHe3a
BO3HHUKAIOT "SMOpUOHANbHBIE" 3IEKTPUYECKHE TOKH, (HOpMUpYyeTCs CIenupUUecKuil pPHCYHOK
CWJIOBBIX JIMHUM, YKa3bIBAIOIIMKA HAa TOYKH C MAKCUMAJIBHOM CKOPOCTBIO POCTA M 30HBI 3aKJIAJKH
OyIyIuXx OpraHoB pacTeHuil (uT. o bareiruaoi. 1998).

BaxxubIM yclioBUEM JUIsl IOHMMAaHHUSI MPOILECCOB MOISPU3ALNU KIETOK SIBUJIOCH OTKPBITHE

TPAHCUEJUIIOJIIPHBIX ~ MOHHBIX  moTokoB  (lait€, 1980). YV  pacTUTEeNbHBIX  KJETOK,
XapaKTepU3yIOUIMXCsA MOJSIPHBIM THUIOM pocCTa (3UroTa, IpopacTarolias MbUIbLIA, KOpPHEBBIE
BOJIOCKH, PU3OUABI U T.I.), PETUCTPUPYIOTCS INEKTPUUYECKUE TOKU (IBUKEHHE MOJOKUTEIbHBIX
3aps0B), BXOJAIIUE B PACTyLIMEe U BBIXOASIIME W3 3aKOHUYMBIIHUX POCT YYaCTKOB KIETKU. DTH
ANEKTPUYECKUE TOKH, KaK MPABUIIO, IPEAIIECTBYIOT MOP(HOIOrHUECKUM U3MEHEHHUSIM U CBSI3aHBI C
TaKMMHU HOCHUTEIIIMU 3apsiioB, kak noHbl Ca2+, K+, H+.
Bokpyr auddepeHIUpyOmuUXcss 3MOPHOIOB TUKOH MOPKOBH YXKE Ha TIOOYISIPHOW CTaauu
pErUCTPUPYETCs SIEKTPUUECKOE TOJIe CO CHEHU(PUUECKHUM PUCYHKOM CHJIOBBIX JIMHUM, KOTOPBII
COXpaHseTCs Ha MPOTSHKEHUH Bcero ero passutus (Brawley et al., 1984). HauGonbiias mioTHOCTB
BXOJISIILIET0 TOKA PErHCTPUPOBAIACh B 30HAX (POPMUPYIOLIMXCS CEMAIO0ICH U B 00JACTH 3aKIIaJKH
anuKajabHOW MepucTteMbl KOpHs. [Ipy 3TOM MIOTHOCTH 3JEKTPUUYECKOTO TOKA B BbIIIEYKa3aHHbIX
30HaX Ha Ka)J0W HOBOW CTAJIMU Pa3BUTHUS 3apOJbllla Bo3pacTayia. B aHaJOrMYHBIX HCCIEOBAHUAX
SMOPHOHJIOB, MOTYYCHHBIX B KAaJUTYCHBIX KyJbTypax Ta0aka M CyCHEH3MOHHOH KYyIbType KJIETOK
MOPKOBH, TOMUMO 3JIEKTPUYECKOTO TPaIUCHTa MEXKAY (POPMUPYIOLIUMHCS CEMAIOIIMH U KOPHEM
ObLIO TakXke oOHapy»KeHO NosiBieHue rpagueHta pH Baoas ocu smOpuonaa (IuT. no baTeIruHOM,
1997).

ITonsipHBIC MOTOKH MOHOB KAJILIIUS

B pacrurenbHBIX TKaHAX MOMHMO THojsipHOoro TpaHcmopta WYK — oOHapyxeHb
HalnpaBJIeHHblE NOTOKM HOHOB Ca2+. AKTUBHBIE NOJSPHBIE NMOTOKM HMOHOB KalblMsl, BEPOSATHO,
HE0O0X0AUMBI 111 (POPMHUPOBAHUS TPATUEHTOB ITOrO KATHOHA B IEPBYIO ouepelb B KIETKaxX U

TKaHAX € MOJIIPU30BAHHBIM THUIIOM POCTA, @ TAKKEC B TKAaHAX C HeCCI)OpMHpOBaBmeﬁCH COCYHHCTOﬁ



CUCTEMO.

OsepBopn u I'pumc (Overvorde, Grimes, 1994) wusyuanu poJib HWOHOB KalbIUS |
KaJbMOIYJIHMHA B COMAaTHYECKOM SMOpPHOICHE3¢ MOPKOBU. bBBIJIO yCTAHOBICHO, YTO IS
¢dbopmupoBaHus 3MOPUOHMIOB HEOOXOAMMO IMPHCYTCTBHE KAJbLHUS B Cpelle B KOHICHTPALUU HE
Hmwke 200 MkM. C nmomoIsio (IIFOOPECIIEHTHBIX 30HA0B O0OHAPYKEHO, YTO HA CEPICYKOBUIHON U
TOPIEIOBUIHONW CTaausiX ypoBeHb (a-KalbMOIYJIMHOBOTO KOMIUIEKCA IOBBINIACTCS B 30HAX
dbopmupyromuxcs cemsanoneir u kopHs. OOpaboTtka Omokatopamu Ca-KaHAlOB BEPONaMHIIOM H
HupenunuHom, a Takke Ca-monopopom A23187 yrHerano pa3BUTHE IMOPHUOHIIOB.
CrnenmoBarenbHO, I HOPMAJIBHOTO 3MOpHOTEHe3a HEOXOIUM OIPENEICHHBId TPATUCHT HOHOB
KaJIbIHS Ha IJIa3MaTHYeCKO MeMOpaHe pa3BHBAIOIIUXCS KIETOK.

Hrak:

WNuumamms MopdoreHesa y pacTeHU, MO-BUAMUMOMY, HAuWHAETCS C , (OPMHUPOBAHUS
MOJISIPHBIX TTOTOKOB HOHOB KAJIBITHSI, KOTOPBIE CO3/IAI0T AIEKTPHUECKYIO OCh MOJISIPHOCTH U BIHSIOT
Ha pacrpeelieHHe B TKaHSIX (UTOTOPMOHOB. BeposSTHO, MMEHHO KaJIbLUH HECEeT MEPBHYHYIO
WHPOPMAIIMIO O BO3HHUKAIOIIEM BEKTOpE MOJspU3aluu. Benen 3a MosBICHUEM TpaJiieHTa HOHOB
KaJIBIUSI MOXET MPOUCXOTUTH CTAHOBIICHWE BTOPUYHBIX TPAJAMECHTOB: CEKPETOPHBIX, MEMOPaHHBIX,
MeTabonmuueckux U ap. M HakoHel, YyBCTBUTEIbHBIE K U3MEHEHUIO aKTHBHOCTH MOHOB KaJbIIHs

3JIEMEHTHI IIUTOCKEIIETa 3aBEPIIAIOT CTPYKTYPHYIO ToJisspu3anuio kietku (Mensenes, 1998).

Buoxumuyeckune 0cod0eHHOCTH MOP(OreHHbIX U HEMOP(POreHHBIX KAIIYCHBIX KYJIbTYP

Bo MHorux cmydasx 3MOpHOTeHHBIE KYJIbTYPhl WACHTUDUIUPYIOT MO MOP(HOIOTHIECKUM
KPUTEPHSIM, OJHAKO, IMOJOOHBIA BHU3YyaJIbHBI OTOOpP HE BO3MOXKEH JIi PAHHETO WX BBISBICHHS.
bruoxumuueckas AuarHocTrka MOPQOreHHOro MOTEeHIIKMaja MPEeACTaBIsAET 3HAUUTEIbHYIO IIOMOILb B
CEJIKIIMM KaJUIyCHBIX KYJBTYp, OONQJaloIIUX CIOCOOHOCTHIO K pPEreHepaluyd pacTeHH.
3HAYUTENBHBI WHTEPEC MPEICTABISIIOT PE3yNbTAThl MO H3YYCHHIO OMOXMMUYECKUX MapKEpOB
KYJBTYp, 00J1a1al0IIHX SMOPHUOTEHHBIM ITOTCHIIHAIOM.

UccnenoBanus Kapnbepra (Carlberg, 1987) BbIsiBUIN, 4TO HEAIMOPUOTCHHBIC KJIETOUYHBIC JTUHUU
MOPKOBH XapaKTepU30BaJINCh MOBHIIIEHHOH B 5-10 pa3 akTUBHOCTBIO MTPOTEa3 U MOHMKEHHOH B 10-
120 pa3 crienuduueckoil akTUBHOCTBIO MIEPOKCUIA3.

[Ipu n3y4yeHn#n BOAOPACTBOPUMBIX OCIKOB B MOP(OTCHHBIX M HEMOP(OTCHHBIX KaJUTYyCHBIX
KyJbTypax pas3lIMYHBIX COPTOB spoBoil mmeHuIpl (O3ommHa U ap., 1995), ObUT0 MOKa3aHO, YTO
KOJMYECTBO OeNKOB B MOPQOTreHHOM Kajutyce B 3-5 pa3 Beillie, yeM B HemopdoreHHoOM. B
pe3ysbTare SKCIEPUMEHTA BBIIEICH Psii H30()EPMEHTOB TIIIOTAMATICTUIPOTCHA3bI, IEPOKCHUIA3HI,

HUTPATPENYKTa3bl, KOTOPHIE MOTYT SIBJISITHCS MapKepaMu Mop(¢orexesa.



Tunsl mop¢orenesa

Mopdorenes in vitro u in vivo MOXET OCYIIECTBIATHCS 4-MsI CAMOCTOSTEIIbHBIMU Ty TSMHU
(barbiruna, 1987):
a) SMOpPUOTEHE3 - IPOIIECC PA3BUTHUS 3aPOJIbIIIA, 00PA3YIOIIErocs MyTeM 00bEIMHEHHS TaMET.
0) coMaTUYECKUl SMOPUOTEHE3 WIIN SMOPHOUIOTEHE3
B) opraHoreHe3 (reMMOI'€HE3 - pa3BUTHE BET€TaTUBHBIX U I[BETOUHBIX [MOYEK; PU3OTCHES - Pa3BUTHE
KOpHeii)
T') TUCTOTEHE3 - Mpoliecc GOpMUPOBAHUS TKAHEH.

JBymst myTssMu MopdoreHesa, MPUBOISIIAMU K BOCIIPOU3BEACHHUIO PACTEHUH U3 KAJLTYCHBIX

KYJbTYD, SABJISIOTCS OpraHOreHe3 U SMOPHOAOTeHE3.

Comaruyeckuii 5MOpHoreHes
(3mOpuonoreHes)

Comatnueckuii sMOpuorenes - npouecc auddepeHInanuy JUMIONAHBIX U TalVIONIHBIX KIETOK B
nenoe pactenue 0e3 ciausHus ramet (Yeung et al., 1995). CtpyKkTypHO# eAMHUIEH COMAaTHYECKOTO
amOpuorenesa sisiercst amMopuons (bareirnna, 1997). Bo3sHHKHOBEHHE COMAaTHYESCKUX 3aPOIBIIICH
(3MOpHOUIOB) B €CTECTBEHHBIX YCJIOBHSIX OMUCAHO JII MHOTHX BHJIOB PACTCHH. IMOPHOMIIBI in
VivO MOTyT BO3HUKAaTh Ha pas3HbIX CTPYKTypax M oOpraHax: M3 3UIrOTbl W 3apojblllia
(MoHO3UTOTHYECKass AMOpUOHNIOTEHHUs, Hampumep, y Peonia, Triticum, Zea u mpencraBuUTenei
Orchidaceae), nucta (¢nopanbHas sMOpHouaoreHusi, Hampumep, y Bryophyllum, Hammarbia
paludosa) u kopus (puzorennast smOpuonaorenust) (bareiruna, 1997).

OcHOBHBIMH  (haKTOpaMH, HWHAYIHUPYIOIMIMMUA COMATHYECKUH HAMOpHOTeHe3 iIn  Vitro,
SIBIIAIOTCSL DK30T€HHBIE PErynsaTopbl pocta. [log BIMSHHEM COOTBETCTBYIOIIUX WHIYKTHBHBIX
YCIIOBHI KJIETKA, BBIMOIHAIONIAS POJIb 3UTOTHI IIPH COMAaTHYECKOM SMOpPHOTeHEe3€e, U30JIUPYETCs OT
OKpPYXAIOIIMX €€ KJICTOK TOJICTOW KiieTouHo# creHkoi. (byrenko, 1984; Williams Maheswaran,
1985; Yeung, 1995). Onqnako 060co0IeHNE KISTKA HE BCETIa MPOUCXOIUT C CAMBIX PaHHUX ATANoB
smOpuonnorenesza. [lo manueiM Tomaca (Thomas et al.,, 1972, uut. mo Yeung, 1995) monnas
M30JISALUsS SMOpUoONIa JIIOTHKA B KAJUIyCHBIX KYyJIBTYypaxX MPOMCXOIHT JIMIIb HA MHOTOKJIETOYHOU
craguu pazeutws. [lo mpenmonoxkennto Bumbsmce n MaxemBapan (Williams Maheswaran, 1986)
MOJIHOE M30JMPOBAHUE HEOOXOAMMO JIMIIbL B TOM Cllyyae, KOTJa COCeIHUE KJIETKU HE SBISAIOTCA
SMOpPUOTEHHO JeTepMUHUPOBAHHBIMH. (CIEI0BaTENbHO, CTENEHb M3OJSIUU 3aBUCUT OT CTEICHH
JeTepMHUHAIINH KaK UCXOJHBIX, TaK U OKpy:karouux kiaetok. Ilo muenuto Ctroapaa (Steward, 1958;
mut. o Kpyriosoit, ['opOynoBoit, 1997), duznonmornueckass M3OJSAMUS CIY>KUT CHUTHAJIOM K
BBITIOJTHEHUIO MPOTPaMMBbI Pa3BUTHS MO TUITY COMaTHUYECKOro IMOPUOTEH3a.

Knerka SMOpHOHaNbHOTO  THUIIA  XapaKTEPU3yeTCs  YCWICHHOW  MeTa0oJIUuYecKoil



aKTUBHOCTBIO. |ITO BBIPAXKACTCS B YBEIMUYCHHH KOJWYECTBA OPraHEIll, M3MEHEHHH MOP(OIOTHH
spa W BaKyOJSPHOM CHUCTEMBI. YCHJIEHHAs MeTa0oJudecKkas aKTHBHOCTHh 'mpeBparaetr”
SMOPHOI€HHO JI€TePMUHUPOBAHHBIE KJIETKH B aTTPAarHpyrOIUH IEHTP, Kyda TPaHCIOPTHPYIOTCS
nuTaTtenbHble  BemiecTBa. OKpy’KarolMe WX KaAJUIyCHblE KJIETKM 4YacTo pas3pyllialTcs, WU
pa3BHUBalOIIMECS COMaTUYECKNE 3apO/IBIIIH JIETKO BBINAJAI0T U3 MacChl KaJUTyCHBIX KJIETOK.
OOwenpuHATH /1Ba IyTH BO3HUKHOBEHUS COMATHYECKHX 3apOAbIlIeH M3 KyJbTyp TKaHeW H
opranos, npemnoxkeHHole [lapmom (Sharp, 1982; mur. mo Williams Maheswaran, 1985) - sto
npsMoil u HempsiMol myTu. [lpu mpsiMoMm 3MOpuoOMIOTeHe3e KIETKH SKCIUIaHTAa KOMITIOHEHTHI
(Mpo3MOPHOreHHO JAETEPMUHHUPOBAHbI) K Pa3BUTHIO MO IYTH COMAaTHYECKOTO0 3MOpUOTeHes3a,
HEOOXOAMMBI JIUIb MOAXOJAINME YCIOBHUSA JUIsl pealu3alud ux noreHuuana. Comarndeckue
3apoJbIIK (POPMUPYIOTCS U3 TKaHEH 3KcmaHTa 0e3 craguu oOpa3zoBaHMs Kayutycan Hempsimoit
SMOPHOUIOTEHE3 COCTOUT M3 HECKOJIBKHUX 3TarnoB: 1) nenuddepeHnuanuu crienuanru3upoBaHHbIX
KIIETOK; 2) NpUOOpeTeHHs] UMH SMOPUOTEHHOTO COCTOSIHMS JUISi MHULMAIMHA PA3BUTHS O IyTH
COMAaTHUYECKOro sMOpHoOreHesa. B 3Tom ciydae, BHYTpEHH:S KJIETOYHAs IporpaMma JOJKHa ObITh
"ycTaHoOBJIeHa BHOBB'" myTeM auddepeHnranud HedMOPUOTEHHBIX KIETOK WM "WHAyLHUpOoBaHA" B
AMOpUOreHHo naerepMuHHpoBaHHBIX KieTkax (Decai Cui., 1988). Ilo MHenuto Buibsamc wu
MaxemBapan (Williams Maheswaran, 1986) B mporieccax npsiMOro u HEMPSIMOTO COMATHYECKOTO
SMOpHOreHe3a MPOUCXOAUT MHAYKLUS SMOPHUOTCHHO IETEPMUHUPOBAHHBIX KJIETOK, MOITOMY HE
CYLIECTBYET OCOOBIX pa3Iuuuii MeXay AByMs 3TUMM Ipoueccamu. CyllecTByeT pa3HHULA BO
BpPEMEHH NMPHOOpeTeHNs YMOPHOT€HHONW KOMIIETEHTHOCTH.

OMOpuoun, aHAJIOTHYHO TOJIOBOMY 3apOJIBIITY, MPOXOAUT XapaKTEPHbIE CTaTUN PAa3BUTHUS
(rno0ynsipHYl0, CEpAUEBUAHYIO, TOPHENOBUAHYI0). Hekoropble sTambl pa3BUTHS SMOPHUOHUIOB
00Hapy’KUBAIOT MOJHYI0 aHAJOTHIO C TAKOBBIMU y 3UTOTHUYECKHUX 3apojsliieid. OnHako He Bcernaa
MOXXKHO CYHMTaTh XOJ WX Pa3BUTHS TOXAECTBEHHbIM. Bo mHorux paborax (Mc Cain, 1986;
baresiruna, Kpyrmnosa, 1994; Yeung, 1995) ormeuaercsi CXOACTBO JHIIb OTAEIBHBIX ATANoB
pa3BUTHS 3UTOTHYECKHX M comatmieckux 3aponsimeit. Key u bein (Xu, Beil, 1992) npumensis
METOJ] CKaHUPYIOLIEH 3JEKTPOHHOM MMKPOCKOIUH, OOHApYXWJIH, YTO COMATUYECKHUE 3apOJBIIIH
Medicago sativa OTJIMYAIOTCS OT 3UTOTHYECKUX 3apojblieil mo ckopoctu pocta. Ha caMbIx paHHUX
JTanax pa3BUTHUS TEMII pOCTa COMATHYECKUX 3apOAbIlIell ObUT MEIJICHHEEe 3UTOTHBIX, B TO BpeMs
KaK Ha T[O3JHUX CTaJuAX pa3BUTHUS COMAaTHYECKHE 3apOJBIIIM ONEPEeKald 3UTOTHBIE.
(ComaTmnueckue 3apoasiiy 6onbiie B 5 pa3). CoMaTHUECKUE 3apOBIIIM JIIOLEPHBI OTINYAINCh OT
3UTOTHBIX U MOP(OIOTHYECKH.

[To muenuto T.b. barbirmnoit (1997), kak mojoBble, TaK U COMATHYECKUE 3apPOABIIIN
XapaKTepU3yIOTCS OTPOMHBIM HOJUMOP(PU3MOM, CPEIU TeX U JIPYrHMX CYIIECTBYIOT MEPEXOJHBIE
¢dopmbl, a Takke aHomanuu. [lapannenusm B pa3BUTHU IIOJIOBOIO M COMAaTHYECKOrO 3apoJblLIeH

NIpoABJILCTCA B OCHOBHBIX 3dKOHOMCPHOCTAX MOp(l)OFCHGSaZ MMOJIIPHOCTU (6I/IHOJ'I$IpHOCTI/I n



(GhopMHpOBaHMM HOBOM OCH), CHUMMETpWH (pajuanbHas, OwiarepaibHasi, IOP30BEHTpasIbHAs),
KJIETOYHOH M TUCTOTEHHOH muddepeHuanim; B UX pa3BUTHN CYIIECTBYIOT KPUTHYECKUE CTaUH:

3aJIOKCHUC TICPBLBIX MEPETOPOHOK, I[I/I(I)Q)CPCHI_II/IEII_II/IH Ha OpraHbl, aBTOHOMHOCTb U T.[.

Opranorenes

AKTHUBHO JIeJSIIIMecs KaJTyCHbIE KJIETKU MPHU OMPEEICHHBIX YCIOBHUSX MOTYT MEpPEerTH K
OpPraHU30BaHHOMY POCTY M (POPMHUPOBAHUIO OPTraHOB pacTEHHUH - opraHoreHesy. B ycioBusx in
Vitro MOXKET OCYUIECTBIISTHCS TEMMOTCHE3 - pPa3BUTHE TMOYEK M PU30TCHE3 - Pa3BUTHE KOPHEU
(bateiruna, 1987).

dopMHUpOBaHUE OPraHOB PACTEHUN B KAJUTYCHBIX KYJbTypaxX BKJIIOYAaeT HECKOJIbKO (a3
pasButus. IlepBas ¢aza opraHoreHeza — mepexoa Heau(pepeHIIMPOBAHHONW pacTyIleld TKaHU K
0o0pa3oBaHHWIO pPETCHEPAIIMOHHOW MEpPUCTEMBI M 3aKjajJKe Todek pocta. Ha artoit dase
OCYILECTBIISCTCS ACTSPMHUHAIIMS MMYTH Pa3BUTHs (TEMMOTEHE3 WM pu30TeHe3) u AuddepeHnanus
3a4aTKOB OpraHoB. Bo BpeMs BTOpoii-pa3pl - BOZHUKIIUE MOYKH U KOPHU MEPEXOASIT K aKTUBHOMY
pocrty.

Bosznukaronme B KaJUTyCHBIX KyJIbTYpax MOYKH SBISIOTCS MOHOIOJSIPHBIMU CTPYKTYpamH,
MMEIOIIMMHU TECHYIO CBSI3b ¢ MAaTEPHUHCKON KayurycHOM TkaHbio (baTteirmua, 1987). [loatomy, mis
MOJIy4eHUsI 1IeJIOT0 PACTeHUs TOATalmHO MCIONB3YIOT Cpelbl, OO0Nagaroue pa3iudyHbIMU
WHAYKTUBHBIMU CBOMcTBamMH. J[Jisi 3TOro uccleAoBaTeld OCYIIECTBISIOT IOCIEI0BATEIbHOE

KyJbTUBHUPOBAaHUE KaJTyca CHa4yaja Ha Cpesie, CTUMYJIUPYIOLIEH TeMMOreHe3, a 3aTEM — PU30TEHE3.

I'mcrorenes
Henudpepenumanus — nejienus - TupdepeHunanus

[Ipu KyIbTUBHPOBAHUH KAJUTYCHBIX KYJIBTYpP JOCTATOYHO YacTO HAOJIIOAAETCs MPOIECC, IPH
KOTOpoM AuddepeHnnanys 3akaH4MBaeTCsl HA YpOBHE TKAHEBOM OpraHu3allMy U BbI3BaTh Jpyrue
(dhopMbI MOpdoreHe3a He yaaeTcs.

Kakas xe Tkanb oOpa3yercs?

@DaKTOpbI, aKTUBUPYIOLIHE KIETOYHBIE JEJICHHS, YacTO BBI3BIBAIOT OOpa3oBaHHE KaMmOwus,
KOTOPBII B KaJTyCHBIX KyJbTypax SIBJISETCS SKBUBAJEHTOM COCYJIUCTOr0 KaMOus, T.K. KJIETKH, €ro
COCTaBJIAIONLIME, YacTO OO0pa3zyloT TpaxeuaonoJo0Hble OO0pa3oBaHUs, a B COOTBETCTBYIOLIMX
ycnoBuax (iosmy u keunemy. OHako oOHapykeHue (IodIMHBIX KIETOK sIBIsieTcs OoJiee TpyAHOM
3aadeii, HO OHM TaKX€ HAMIEHBI B KALTYCHBIX KyJbTypax (Aloni, 1980). B ombiTax ¢ KymbTypoii
KJICTOK U TKaHeW ObLIO 3aMEYeHO, YTO MOJIOAbIE KJIETKH - CIyTHUKH CHUTOBUJAHBIX ApPYOOK H

CEKpETOpHbIE KJIETKH 4acTo TuddepeHIupyoTcs jerdye, 4eM napeHxuMmHble kietku (Raupardin,



1963; ut. no Kanuuuny, 1973).
IIpu uccnenoBanuy MHAYKIMH AU(PepeHInaUK 0] BIUSHUEM K30T'€HHBIX (PUTOrOPMOHOB MM
JpyTUX BHEIIHUX (aKTOpOB Obljla yCTAaHOBJIEHA HEOOXOIUMOCTh I'paaueHTa aykcuHoB (I'amOypr,
1982). IlokazaHO, YTO AyKCHH SIBIISICTCS JIMMUTHPYIOIIUM (akTopoM IMpH auddepeHnuanum
cocynoB kcwiembl (Jacobs, 1970), mpu (opMupoBaHUM TpaxEUIHBIX SJIEMEHTOB B KaJuIycax
(Wetmore,Reir, 1963). Tlpu nanecennu Ha moBepxHOCTh Kamryca cupern HUYK wmmm HYK
COBMECTHO C caxapo3oi Habmojanu oOpa3oBaHHE KCHJIEMbI U  (JIO3MBI, KOTOpbIE ObUIN
00bEeTUHEHbI B KIYOOUYKHM, PAcCHOJIOXKEHHBIE MO KPYyN' Ha HEKOTOPOM pAcCTOSHHUM OT MecTa
HaHeceHust (Wetmore,Reir, 1963). IloBblllleHHE KOHLEHTpAaLMU Caxapo3bl MPHUBOIWIO K
YBEJIMYEHUIO JIOJIM (JIOOMHBIX KJIETOK B 3TUX KiyOoukax. Cnenuduueckas peryisTopHas poJib
caxapo3bl Ha (OHE ayKCHHA OIpelessigach TakXke TeM, UYTO JpyrHe MOHocaxapa XOpOIIo
MOJICP)KUBATHM  KJIETOUHBIE JICIEHUS M PpOCT KAJUIyCHOM MAacchl, T.e. OBUIM JOCTaTOYHBI
3¢ GEeKTUBHBI KAKUCTOYHHUK SHEPTHH, HO a0CONIOTHO HE aKTHBHBI B MHIYKIMH rucTtoreHesa (Jeffs,
Northcote, 1967; ut. mo byrenko, 1975). B onbitax Anonu (Aloni, 1980) mokazaHo, 94To HU3KHE
koHueHTpauun YK (0,1 mr/m) MHIyuuMpyroT MOsIBJIEHHE B KajulycaX CHPEHU, COM MU MOPKOBU
TOJILKO (DJIOOMHBIX JIEMEHTOB, a BBICOKHUE (0 | MI/11) - Takke U KCuiieMHbIX. DI0IMHBIE 37IeMEHTHI
OBUTM pACIIOJIOKEHBI OJIFKE K MOBEPXHOCTH KaJUTyca, a acCOIUAIMU KCHJIEMHBIX M (DIO3MHBIX
KJICTOK HaXOJMJIMCh BO BHYTPEHHUX €r0 4acTsX.

Hrak:

Taxum 00pazom, B KaJNTyCHBIX KyJbTypax, I/Ie KJIETKH HEMOABHKHBI U KOHTAKTUPYIOT JIpyT
C JIpYroM, BaXHBIMH (DaKTOpaMHM, OIPEICNISIONMMH XapakTep, KOJIUYECTBO U PACIOJIOKCHHE
i QepeHIIMPOBaHHBIX KIIETOK, MOTYT OBITH CO3/alOUIMecs B KalycaX TpaJMeHThl ayKCHHa,

JIpYTUX (UTOTOPMOHOB U MTUTaTENbHBIX BemecTB (['amOypr u ap., 1990).

daxkTopsl, onpeaeasiomue Mopgdorenes in vitro
Bb160p 3kcmiianTa

BunoBas npuHaIeKHOCTh MCXOJHOIO pPAcTEHUsS. CE30H, BO3PACT U OpraH, U3 KOTOPOTro
W30JIMPOBAH TKAHEBBI HKCIUIAHT, TETEPOTreHHOCTh WJIIM €IWHOO0Opa3ue KJIETOYHOTO0 COCTaBa
JKCIIJIaHTa - BCE 3TO OKAa3bIBA€T BIMSHHUE Ha CIIOCOOHOCTh KYJbTUBUPYEMBIX TKAaHEH M KJIETOK K
MopdoreHe3y, HHOTJa U ONpeaessseT Kakod Tum MopdoreHeza OyaeT mpeBaIUpyIOMUM B JaHHOMN
kyabType (bytenko, 1984).

Bri6op skcmimaHTa UrpaeT MepBOCTENCHHYIO POJb Ul yclexa B padoTe MO pereHeparuu
pactenuii. Jlyuiie Bcero oTOMpaTh S3KCIUIAHTBI Y 370pPOBBIX, CHUJIBHBIX pacTEHUI. Y CIOBUS
IIPEBAPUTEIILHOTO BBIPAIMBAHUS JTOHOPHBIX PACTEHUI TaKKe MOTYT CYLIECTBEHHO BJIMATH Ha

MOCTEeIYIOIUI POCT 3KCIUIAHTAa B KyJbType (HampuMep, KayecTBO yJNOOpeHui, BpeMs roja H



ycioBus okpyskaromieit cpenbl) (Tuccep, 1987). Hampumep, y siumMeHst IeTHUE TOJIEBBIE PACTCHHS
¢dbopmupoBanu kamnyckl Ha 40-50% crnocoOHble K pereHepanuy, B TO BpeMsi Kak B 3MMHEM
TEIJIMYHOM MaTepualle 4acToTa pereHepanuu Obiia ropasno Huxe (16-25 %) (Ilanaszsn, 1983).
[Ipaktuyeckn Jr00as dYacTh pacTeHUs] MOXET ObITh  HCIONB30BaHA  JUIsI  MHIYKIHH
kaimycooOpazoBanusi  (Tuccep, 1987; Ammirato, 1983). OpHako na7s HEKOTOPHIX BHUIOB
€IMHCTBEHHO NPHUEMJIEMBIMH JUIsI MHIYKIHMU MOP(OTrEHHBIX KaJIyCOB OKAa3bIBAKOTCS SKCILIAHTHI,
BBIJICJICHHBIE U3 ONpEAETCHHbIX OpraHoB. Hampumep, Ans JTyKOBHUHBIX pPacTeHUH OTMEUYEHa
BBICOKasi pEereHepalroHHas CIOCOOHOCTh MapHbIX vemryd jgykoBull (Karaesa, Byrenko, 1983).
Cpenu TEeHEpaTUBHBIX OPraHOB BECEHHE-IBETYIMX BHIOB poaa Crocus L crmocoOHOCTBIO K
00pa30BaHUI0 MOP(OreHHOro Kajuryca 00JIafiajal BCE SKCIUIAHTHI, 32 UCKIIOUEHHEM IbUIbHUKOB U
cemsizayaTtkoB (Uy0, Bmacosa, 1994).

BaxubM (pakTopoM, OINpeneNsonM CIOCOOHOCTh K KaJlTycOOOpa3oBaHHIO, SIBIISIETCS TE€HOTHII
9KCIUIAHTA.

ITokazaHo, 4YTO pereHepanus pacTeHUHW MHOTOATANHBIA MPOLECC, BKIIOYAKOIMUNA [HUTO- H
rucroaudepenupoBKy, o0pa3oBaHre MOPQPOTEHHBIX CTPYKTyp, MOOEro- U KopHeoOpa3oBaHHE.
WHTerpanbHblil XapakTep pereHepalroHHON CIIOCOOHOCTH JaeT OCHOBAaHUE paccMaTpUBaTh €€ Kak
CJIOKHBIA KOJIMUECTBEHHBI TPU3HAK C TIOJIMICHHBIM KOHTpojeM. [lokazaHo, 4TO reHeTWYecKHe
(bakTophl, ONpeNeNAONe NHTEHCUBHOCTh KaJLUTyCOOOpa30BaHUN U PEreHEpaluI0 pacTeHUil He
cBs3aHbl Mexay cooor (daBosH, 1987) wu, BeposiTHee BCETO, KOHTPOIHPYIOTCS Pa3HBIMH
reHernyeckumMu Mexanusmamu (Kapabaes, [xapaemanues, 1994).

BMmecte ¢ Tem cuuTaercs, 4TO NMPHPOJA KCIUIAHTA - OoJjiee CYIIECTBEHHBIH (akTop MpHU

peamu3an  MOp(OTEHETHYECKOTO TMOTEHIMANA KJIETOK, YeM pa3Indus MEXAy TEeHOTHUIIAMH
(Mapuenko, 1996). IIpu pu3nonoruaeckomM moaxoae K UCCIEeI0BAaHUIO TTPOILIECCOB KaJLTyCOoreHe3a 1
Mop¢oreHesa B OCHOBY CTaBUTCA M3Y4YEHHE IPOOJIEMbl KOMIIETEHTHOCTH KIETOK M MOoJI00p
KOHTPOJIMPYEMbIX YCIOBHM 51 UX mnpoiudepanuu, IuddepeHrnanud U, B KOHEYHOM CueTe,
pereHeparyy.
VY CTaHOBIIEHO, YTO TKaHU OJHOTO M TOTO K€ OpPraHa TAKKe MPOSIBIAIOT Pa3HYH CIIOCOOHOCTH K
Moporenesy. Jlanubiii ¢eHomeHn BmepBbie oOHapyxkeH A.H. [Januwnumnoit (1973; uut. mo
HmutpueBoii, 1981) mnpu KyJIbTUBUPOBAaHMM KOPHEBBIX OKCIUIAHTOB  MOPKOBH.  bBplIO
MPOJAEMOHCTPUPOBAHO, YTO TKAHH (PIIO3IMHOTO MPOUCXOKICHHS TaBAIM HAYalI0 KOPHSM, a B TEX Ke
YCIOBHAX TKaHU KCWJIEMHOT'O IPOMCXOXKAECHUS (POPMHUPOBATIN SMOPUOUIBI.

Hrak:

Takum 00Opa3oM, BBIOOp SKCIUIAHTA - BaXKHBIM (DaKTOp NpU MOITYYCHHUH 3MOpPUOTEHHBIX
KyJbTyp, HO 3HAUUTEIFHOE BIMSHUE HA WHAYKIUIO KAJUTyCHBIX KYyJIbTYp M COXpaHEHHE HMH
MOp(OreHHOT0 MOTEHIMAa OKA3bIBAIOT TAK)XKE YCIOBUSA U CIOCOOB! KYJIbTUBUPOBAHUS KaJLTyCHBIX

KYJBTYD. HepBOCTCHeHHOG 3HAYCHHUEC UMCCT COCTaB CPCAbl KYJIbTUBHPOBAHUSI.



CocTaB nuTaTEJbHBIX Cpe/l VISl KYJbTHBHPOBAHUS KAJUIYCHBIX KYJIbTYP

Oprasbl pacTeHHid, TKAHU M KJIETKU B OOJBIIMHCTBE CIIy4yaeB CIIOCOOHBI PAaCTH Ha Cpene,
coJiepKalel JIUIIb OCHOBHBIE NHUTATENbHBIC BEUIECTBA, IMOCTABIISIEMBIE COCYANUCTONH CHUCTEMOW,
TaKMEe KaK COJM a30Ta, caxapo3y, HEKOTOPbIE AMUHOKUCIOTHI, BUTAMHHBI U (AKTOPHI POCTA.
OnHako, TOYHBIM CcOCTaB MUTATEIbHOM Cpelbl JOJKEH ObITh MOA00paH B 3aBUCUMOCTH OT
noTpeOHOCTEH pa3HBIX IPYII PACTCHUH.
OcHoBHOE TpeOOBaHUE K MHUTATEIFHBIM CPEaM - UX IOJHOTA IO COCTaBYy MHUHEPAIBHBIX COJEH U
cOQTAaHCHPOBAHHOCTh TIO COJIEPKaHUIO KOMITIOHEHTOB (Mapuenko, 1996). XuMmuueckuii coctaB u
¢u3nyeckre CBOWCTBA JIOJKHBI COOTBETCTBOBATh TEM 3a/1a4aM, KOTOPbIE BHIMOIHAET Cpea.
YcranoBieHo, yTo OTAenbHbIE (1) Makpocoiau MOTYT BIHMATH Ha mpouecchl Mopdorenesa. Tak,
Mounotopo ¢ corpyaaukamu (Monotoro et al., 1995) oOHapyXwWiau, YTO IWIIb TPU HU3KUX
koHneHTpanusax CaCl2 (ot O 10 9 mM) BO3MOXKHO MOJTYYUTh HAUOOJBIITUN BBIXOJT YMOPHOTEHHOTO
kamryca Nevea brasiliencis. CyllecTBeHHBIM CTUMYJUPYIOIIUM 3(G(GEKTOM Ha IPOLECCH
MopdoreHesa obiananu cpeisl, coaepkamue HoHbl a3zora. Hampumep, mpucyrctBue MH4+, B
MUTATENILHOM cpezie ObUT0 HEOOXOAUMO il MHAYKIHA Mopdorenesa, Torna kak NO3- uiu cMech
aMMOHHUIHOTO ¥ HUTPATHOTO a30Ta OBbLIM Ba)KHBI JUIs JalbHENIIEro pa3BuTus noyek (Mypomies u
ap., 1990). HMcrtoyHnKoM peaynupOBaHHOTO a30Ta, MPHUCYTCTBHE KOTOPOTO HEOOXOMUMO ISt
SMOpHOUOTeHe3a, TOMUMO aMMOHUHHBIX COJIEH, MOTYT CIIYXHUTh (2) THAPOJIMAAT Ka3eHHa WIH
HekoTopble (3)aMMHOKHCIOTHL. Hampumep, MOHBI aMMOHHUS M TTIPOJIM3AaT Ka3eMHAa B HHU3KUX
KOHIISHTPAIUSAX YBEIMUUBAIN dMOPHOJIOTeHE3 y TUKUX coptoB Mopkosu (Halperin et al., 1965),
BBICOKME KOHILIEHTpAalMK TPUNTO(paHA MOBBIIIAIM TMPOLEHT (OPMHUPOBAHUS HSMOPHOTEHHOTIO
KaJulyca y HEKOTOpbIX copToB puca (Siriwardonas et al., 1983), yactora MHUIMALUU PHIXIIOTO
SMOPHOT€HHOr0 Kajulyca KyKypy3bl MPsIMO HMPOMOPLHUOHATIBHO YBEIHMYUBAIACH NPU H00OABICHUN B
cpeny nposiHa OT 25 10 50 mM (Armstrong, green, 1985). [TonoxurensHoe BIUSHUE TPUNTO(DAaHA
Ha MHULMAIMIO KAJUTYyCHBIX KYJIBTYP M Ha MOAJEPKAHUE COMAaTHUYECKOr0 3MOpHUOreHe3a CBSI3bIBAIOT
c TeMm, uTo TpunrtodpaH - mnpeamectBeHHUK WNYK u ero 5sk30reHHoe BHECEHHE B Cpeidy
MHTEHCU(UIMPYET CUHTE3 ATOro ropmoHa (Siriwardonas, 1983).

Jl71s HEKOTOPBIX BHJIOB PACTEHHI (paKTOpPaMH, BIHSIOIIMMHI Ha YMOPHOUIOTEHES, SBIISIOTCS
(4) mukposneMeHntsl. Hampumep, MOHBI MeIM yBEJIMYMBAIM YacCTOTy pEreHEepaluyd pacTeHU B
kamtycax ssumens (Danhlen, 1995), a nonst hocdopa HHAYIUPOBATH COMAaTHUYECKHU SMOPHUOTEHE3 B
KyJbType TKaHel copro (OnbkonuH, [Taxomosa, 1997).

OKClepUMEHTA/IbHbIE JaHHbIE YKa3bIBAIOT, 4YTO Haubosee 3S(PPEeKTUBHBIM CHOCOOOM
UHAYKUUU pPa3IuuHblX (opM Mop¢oreHesa SBISETCS MaHUIYJIMPOBAaHUE C COCTAaBOM H

KOHLEHTpauusMu (5) peryiasTopoB pocTta B nuTaTteiabHbIX cpepax. CormacHo "Monenn Ckyra -



Mwmmiepa" (mur. mo Xaccu. 1987) oOpasoBanme MOOETOB CTUMYJIHPYETCS NpPU HAIWYHH
npeodiaalonIuX KOHIIEHTpAMi IUTOKMHMHA 1O OTHOLIEHUIO K ayKCHHY, TOT/a Kak oOpaTHoe
COOTHOIIIEHHE CHOCOOCTBYeT 00pa3oBaHHIO KOpHEH. DTa Mojenb mpuemiema Aisi OONBIIMHCTBA
pacTeHuii, 0lHaKoO, € HUKOMM 00pa30M Hellb3sl CYMTATh YHUBEPCAIbHOM, TaK KaK CIIOCOOHOCTH K
Mop¢oreHe3y 3aBUCHUT HE TOJBKO OT COOTHOIICHHS AayKCHHOB W IIUTOKMHHHOB B Cpeje
KyJbTUBHUPOBAHUS, HO M OT IPYTUX TOPMOHOB.

[Tokazano (Ammirato,1983; Zimmerman, 1995), uyro ABK wuHrubupyer aHoMajabHYIO
nponrdepanno coMaTUYeCKHX 3apoJIbIIe U perpeccupyeT UX paHHee NpopacTaHue. M3BecTHBI
pesynbratel  uccienoBanmii  (Lapena et al., 1995; Gerard et al, 1995), ormeuaromniue
MOJIOKUTEIBPHOE BJIMSIHUE THOOEPEJIOBOM KHUCIOTHI Ha auddepeHImaniio W pa3BUTHE
COMATHUYECKUX 3apO/IbIIICH.

'(6) Caxaposa - HauboJiee 4acTo MCIOIb3yEeMbIi HCTOUHUK SHEPTHU U YIJIICBOJOB B KYJIbTYpalbHON
cpene. [lomasmsromnee OONMBITMHCTBO MCCIIEIOBATENCH MPU TACCHPOBAHUH KAJLTYCHOU KYJIBTYpPhI HE
MEHSIOT KOHLEHTPALMIO caxapo3bl B cpefie KyJbTUBUpOBaHUA. OHAKO MOKAa3aHO, YTO U3MEHEHHE
KOHIIEHTPALlMU caxapo3bl B Cpele BIHAET Ha MOPQOreHEeTHUeCKHe OCOOEHHOCTH KaJlTyCHBIX
KynbTyp (Ahn et al., 1985). Hanpumep, BbICOKME KOHIIEHTpPALlMM caxapo3bl B cpeae - 6 u 12% -
CTIIOCOOCTBOBAJIM TOBBIIICHUIO YaCTOTHl MHHUIMAIIMH KAJLTyCOTeHE3a M3 3apOAbINIeil KyKypy3bl, HO
JUTSL ITUTENBHOTO KYJBbTUBUPOBAHMS TPEANOUYTUTEIbHON Obuta KoHIeHTpanus 2-3%. IlTomumo
caxapo3bl Ha KaJulycoreHe3 U MopdoreHes in vitro MOTYT BIMSTH APYTrue UCTOYHHKHU YTriepoja
(Swedland et al., 1993). YcraHoBieHO, YTO KyJIbTUBUPOBAHUE SMOPHUOTE€HHOTO Kajulyca KyKypy3bl
Ha copbure obecneunBaio MOCIEAYIOMIYIO Mpoiudepannio TOIbKO 3MOPUOTEHHOTO KaJuryca
(Swedland et al., 1993). [loGaBieHne MambTO3BI B CpeAy KyJIbTHBHUPOBAHHUS KIETOK acmaparyca
CTUMYJIHpOBajo comatudeckuii smOpuorene3 (Hisoto et al., 1997). Bomee Toro, Ha cpene ¢
MajbTO30M COMATUYECKUE 3apOJIbIIIN 00a1amu 60bIIel CKOPOCTHIO MMPOPACTAHMUS, 10 CPABHEHUIO
C KyJIbTUBHPOBAHHMEM Ha cpejie ¢ caxaposoi. Mccnenosanusamu M.A. Ilatanosoii (1998) nokaszano,
YTO TIOMHUMO Caxapo3bl, POCT KyJIbTYpPhl KJIETOK KECHBIICHS MOACPKUBAIOT TIIOK03a. TAJIAKTO3a H
MajbTO3a.

B xauectBe 100aBOK MUTATENbHBIE Cpelbl conepskat (7)ButamMunbl. TuaMuH HEOOXOAUM IS pOCTa
pactenuii, ButamuH E perymupyer arrperanuio KieTok, BUTaMuH /| yBennmuuBaeTr (popMupoBaHue
kopueit (Flick et al., 1983). BaxxHbiM ycroBHeM sl YCTICITHOTO BBIPANIUBAHHS KYJIBbTYpPBI TKAaHEH
spisiercst (8) pH mnwmrarensHo#t cpeapl. OntumanbHoe 3HaueHwne pH ama  OonbIIMHCTBA

pacTUTENbHBIX TKaHEH JIexkuT B peaenax 5,0 - 6,0.

Bausinue ¢puznyeckux ¢pakropos
HA POCT KAJLIYCHBIX KYJIbTYP

Takue (1)I/I3I/I‘IGCKI/IG (l)aKTOpBI, KaK HWHTCHCHUBHOCTb W KaA4YCCTBO CBCTA, TCMIICPATYPa,



BIIQYKHOCTh OKa3bIBAIOT BIHMSHHE HAa MopdoreHes in vitro. Mypacure (uut. mo Xaccu, 1987)
0OHapy>XWJI, YTO ONTUMYM OCBEIICHHOCTH ISl 00pa30BaHUs MOOETOB Y OOJBIITMHCTBA TPABSIHUCTHIX
pacTeHMii, TpUHAMJIEKAIUX K pa3IMYHBIM pojaMm, JeKuT B obmactu 1000 nk, HU3Kas
ocBenieHHoCcTh, npumepHo 300 mrokc, a Takke cinumkoM Bbicokas 3000 - 10000 nk, cuiabHO
MOJABIAOT pocT. OnTuManbHas UHTEHCUBHOCTbH CBETa JJIs OOJBIIMHCTBA PACTEHHM COCTaBISET
1000 -3000 nk, a ONTUMAIbHBIA TEPHOJ OCBEIIEHHOCTH cocTtaBiser 14-16 dacoB (Karaera,
AseTtucos, 1981).

HmeroTcst WHTEpecHbIE JaHHbIE O CHEeUU(UYECKOM BIMSHUU CBETOBOTO M3ITyUCHHS
Pa3IMYHOIO CHEKTPAJIBLHOIO COCTaBa Ha MPOIECCHl OpraHoreHesa. Tak, MOKa3aHo, YTO OCBELICHHE
CHHEH YacThIO CIIEKTpa CIOCOOCTBYET (POpMUPOBAHUIO MOOETOB y KayuTyca Tabaka, a WHUIIAALIUS
KOpHEeH y KalTycoB TOMMHaMOypa MPOUCXOAUT HHTEHCHBHEE Ha KpacHOM cBeTe (Bricorkuit, 1986).

Temmeparypa KyJIbTUBUPOBaHMA OOBIYHO JOJDKHA OBbITH OJHM3KOM K Temrmeparype
€CTECTBEHHOI'0 Npou3pacTanus pacteHuid. KyJnbTypsl TKaHEH pacTeHMI 30Hbl YMEPEHHOTO KJIMMaTa
xopomro pactyT npu 20 - 25°C (byrenko, 1987). OTHOCUTENBbHAS BIAKHOCTh BO3yXa B KaMmepax

JUIsl BBIpAIlMBaHUsI KyJIbTYp in Vitro T0JKHA MOJIepKUBAThCs Ha YpoBHE 65 - 75 %.



