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TPETHA U3SMEHYUBOCTD, TUIIBI HACJIEACTBEHHOCTH
1 BOCITPOU3BO/JCTBA CEMSAH Y PACTEHUU®

C.1. MAJIEIIKWI!, H.B. POMK?2, B.A. JIPATABIIEB3

A cnpocuna y H.U. Basurosa — nouemy pacujenienus
2ubpudos mexncoy ApoebiMu U 03UMbIMU hopmamu oarom

6ce, umo y2o0Ho, Ho He 3:1 no Mendenro. «Tax u doaxcHo
o0bimb, — omeemun Hurxonaii Heanosuu, — 3:1 — smo
nowiiocms — KaK npasuno, 6 6oaee CAONCHbIX CKPeUuUuBanusx
00AJICHbI UMEMb Mecmo 604ee CAONCHbIE YUCA08ble OMHOUCHUSD .

C.I1. 3vibuna. Yuumenv Ha 6cio JHcusHb
(«TTpupona», 1987, Ne 10, c. 105)

Paccmotpena unest I'. Menaens o HacienAcTBeHHBIX (hakTopax (reHax) W BO3HHKIIASA HA OC-
HOBE 3TOi MOJeJM reHOUEeHTPUYeCKasi MapaJurMa, COIJIACHO KOTOpPOil reHbl KOHTPOJMPYIOT He TOJbKO
HaCJleJOBaHNe OTAEJbHBIX MPOCTHIX MPH3HAKOB PACTEHHIA M JKMBOTHBIX, HO W ONpeNeJSAI0OT OHTOreHe3,
MopcoreHe3 U OCHOBHBbIE TEHIEHIMH IBOIONMN K1BOro. B cratbe moka3ano, 4To, Hapsay C OTKPbITHEM
JIMCKPETHOI HacjiencTBeHHOCTH Y Pisum sativum L., I'. Menaeiab akTuuecKu onucai (B J0NoJHEHHE K
U3BECTHbIM TeHOTHNUYECKOH M MOAM(HUKALMOHHOW) HMHYI0 (TPeTbi0) M3MEHYMBOCTb Yy PacTeHMil poaa
Hieracium L., xoTopylo B HacTosiiee BpeMsi 0003HAYAIOT KAK IMUr€HETHYECKYI0. AHAJIM3 JAHHBIX JIM-
TepaTypbl MO3BoJSAET C(HOPMYJIMPOBATH NMPEACTABIEHHE O TOM, YTO PeAJbHbI XapaKTep pacrnpeneieHust
reHOTUNOB B TOTOMCTBAX ONpeleisieTcss He TOJbKO NMPAaBUJIAMU HACHeIOBaHUs no MeHaemo, HO W
CTPYKTYPOii TeHOMOB (IJIOMIHOCTBIO), a TAKXKE CIOCOOOM PEenpoOAYKIMH CEeMSIH Y pacTeHuii (0OHO- WIH
JIBYPOAMTENbCKHUIi). B yacTHOCTH, 1aHHBIE O CNOCO0aX BOCHPOU3BOACTBA CEMSH Y Pa3HbIX BUIOB M PO-
JIOB CBHIETEJbCTBYIOT, YTO PENpPOAYKTHBHbIE MPU3HAKM MO 0OJIbLIEH YAaCTH TPYAHO OTHECTH K MeHIe-
JIEBCKAM, M WX HACJIeI0OBAHNE, KAK NMPABWJIO, HOCHT JNMHIeHeTHYECKMil xapakrep. Pa3imuns B cnocodax
BOCHPOM3BOACTBA CEMSIH y ropoxa (IBOiiHOE OIJIOZOTBOPEHHE) U BHAOB SICTPEOMHKM (amoramusi) MJLIIO-
CTPUPYIOT MOJMMOP(U3M pPEenpoaAYKTHBHBIX CTpPATEruii y JBYX OOTAHMYECKHX POIOB M HMKAK He 00Y-
CJIOBJIEHbI AKTUBHOCTBIO MOCTYJIMPYEMBIX CrielU(pUIECKNX «I€HOB NapTeHOTeHe3a» WM UX OTCYTCTBHEM.
ITo HamieMy MHEHHIO, MAPTEHOTeHETHYECKOE Pa3BUTHE dIMOPUOHOB y PACTEHHIA OTHOCHUTCS K SMUIeHeTH-
YeCKOil M3MEHYMBOCTH M CBSI3aHO C MOJyYEeHHEM KJIETKAMH 3apojbIlIEBbIX MEIIKOB WIH CeMsNoYeK
LBETKA BHEMIHUX WM BHYTPEHHHX CHTHAJIOB, MO3BOJISIIOLIMX MEPEATH OT OJHOW MPOrpamMmMbl Pa3BUTHSA K
npyroii. MHOKeCTBEHHOCTh CIOCOOOB BOCHPOU3BOJCTBA CEMSIH Y psaa pPacTUTEJbHbIX BUIOB (Beta vul-
garis L., Cannabis sativa L., Rosa canina L. v BunoB poaa Fragaria L.) uamocTpupyeTr KakK CXOACTBO,
TAaK M Pa3/M4dsA B MX HACJIEACTBEHHBIX cucreMax. IIpomeMoHCTpHpOBaHA pemIalOINAs POJIb COBETCKHX
(POCCHIICKHX, YKPAMHCKMX) OHOJIOTOB B CTAHOBJEHMH HOBOii (IMHMreHeTHYECKOi) MapaaurMbl pa3BUTHS
U HACJIeJICTBEHHOCTH.

KiioueBble cj10Ba: MeHIeJM3M, FeHOLEHTPUYECKasi NapajurMa, npapuio Acrayposa, nureHe-
THYeCKoe Haclle0BaHue, OHO- M JBYPOIMUTEbCKOe PA3MHOXKEHHE PACTeHMIl.

Keywords: mendelism, genocentric paradigm, principle of Astaurov, epigenetic heredity, uni-
parental and biparental mode of seed reproduction.

B metonmonorun OMosOrMYecKoi Hayku XX BeKa LEHTpPaJIbHOE MECTO
3aHUMaeT reHoueHTpuueckas nmapanurma (I'LIIT), coryiacHO KOTOPOUl TeHbl KOH-
TPOJUPYIOT HE TOJIbLKO OTIEJbHbIE MPOCTbIE NMPU3HAKKU Y PACTEHUN WU XUBOT-
HbIX, HO TaKXe OMNPEIENSIIOT BECh XOJ Pa3BUTUSI OpraHM3Ma OT POXIEHUS M0
cMeptu. [locTynupyeTcsi, YTO UMEHHO M3MEHEHMsI B reHaxX (MyTaluu) U B KOM-
OMHALMSIX TeHOB (PeKOMOMHALIMM) OOYCIOBIMBAIOT IVIABHbIE TEHIEHIIMW 3BOJIIO-
LIMM BCETO XXUBOTo Ha 3emiie. YTBepXKIaeTcs TakKe CTpaHHasl TOYKa 3peHMsI, YTO
«OCHOBHOI eIMHUIIEN oTOOpa CIYXKUT He BUA, HE TPYIINa 1 Jaxe, CTPOro roBops,
He nHauBuAyyM. OcHOBHasl eauHuLia — 370 reH» (1, c. 243). I'II1 MoxHO yro-
JOOUTh TE€OLEHTPUYECKOU ITapagurMe YCTPOMCTBA COJIHEYHOM CHUCTEMbI, TOC-

" Hacrosiast pa6ota BeIMOHsUIach npu (hrHaHcoBoit noanepxkke rpanta Ipesuanymo CO PAH n HAHB Ne 3
(2012-2014 roaer), rpantoB PODU NeNe 12-04-900000-Ben_a, 13-04-90403.
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TOJCTBOBABIIICH B cO3HaHWM JioAeit mo KomepHuka.

Wpes o rmaBeHCTBEe TEHOB B YIIpaBJICHWN OHTOT€HE30M, a TAKKE B 3BO-
JIIOILIMA OPraHU3MOB C(OPMYIMpPOBaHA JOBOJBHO JABHO, MOBTOPEHA MHOTWMHM,
U YK€ MOYTH 3a0bITO, YTO OHA He OoJjiee yeM rumore3a. B mociaenHue roanl Bbi-
CKa3bIBaeTCSl MHEHHUE, YTO «BCEBJIACTUE T€HOB — 3TO MOMYJSIpHAS B HAyYHOM
obmectBe Metadopa» (2, c. 46). CyiiecTByeT BIOJIHE OOOCHOBAaHHAS TTO3UIINS,
YTO eMUHULIbI OTOOpa — OTHIONb He TeHbl (3). HekoTophle aBTOpHl MOAHUMAIOT
BOIIPOC O JpaMaTUYECKON CHUTyallMu B TMOCTTEHOMHYIO 3py OMOJIOrMM, BO3-
HUKIIEW B TOM yuciie BcaeacTBue nossiaeHus ['HIT. Beab xxuBas knetka mpen-
CTaBJIsIeT cOOOM TMHAMUYECKYIO, OUEHb JIAOMJIBHYIO CHCTEMY, BKIIIOYAOIIYIO HE
TOJIBKO TE€HBI XPOMOCOM U LIMTOIUIA3MbI, HO TaKXe HECSATKUA ThICSIY OCJIKOB U
OeCUMCIIEHHBIX MaJIBIX MOJIEKYJI, B3aUMOICHUCTBYIONIUX APYT C IPYTOM Ha IYTHX,
KOTOpBIE HE OIpeaesIsTioTcs TeHaMu. [JoHnMaHne OCHOB XM3HM JOJIKHO OXBa-
THIBATh TIPEACTABICHUS HE TOJBKO 00 aKTMBHOCTH, KOMOMHATOPWKE W M3MEH-
YUBOCTUM TEHOB M IMPU3HAKOB, HO TaKXe O Mpoleccax, MPOUCXOMSIIUX B
(byHKLIMOHAJIBHBIX MOAYJISIX KJIETOK (4).

IMpencraBmennst I'LIIT 06 00ycJIOBIEHHOCTH NMPU3HAKOB M CBOMCTB Op-
TaHU3MOB TOJIbKO T€HaMH, a TakXke pas3JuyHble COOOpaXkKeHUsI O peabHbIX WU
MUDUYECKUX BO3MOXKHOCTSX I'€HOB KOHTPOJIMPOBATh MU3MEHUMBOCTb U BBOJIO-
LIMIO KMBOTO BO3HUKIIM OJHOBPEMEHHO C POXIEHUEM TeHeTHKHU (Hayano XX Be-
Kka). Ognako I'IIIT mo cyTy IJI0XO COOTHOCHUTCSI C CYIIHOCTHBIMM CBOMCTBaMU
caMMX T€HOB, IPEIACTABJISIONIMX CO0OI, KaK M3BECTHO, MOJMMEPHBIE HYKIIEO-
TUIHBIE TTOCIEIOBATEILHOCTI. DKCIIPECCHIO TEHOB BBI3BIBACT HE MX aBTOHOMHAS
AKTUBHOCTb, a (PM3WYECKNE M XUMHWUYCCKHE CUTHAJIBI, ITOCTYMAIOIIe B KIIETKY
W3BHE M WHAYLIHUPYIOIINE CHAYajda PeTryaaTOpHBIE, a TIOTOM U CTPYKTYpHBIE Te-
HBl. UHBIMU CJTIOBaMM, T€HBI BHITIOIHSIIOT JIWIIh MHCTPYMEHTAJBHYIO POJIb, TIPO-
SIBJISIST aKTUBHOCTD MOJ BO3ACMCTBMEM BHEIIHUX CUTHAIOB M obecrieurBas cyo-
CTpPaTHYIO peaau3aluio TeX WIM WHbIX (YyHKUMA KiIeTKu. TakoBa KOHTYpHas
CXeMa CJIOXHBIX MHTErpallMOHHBIX CBSI3€d MEXIy reHaMu XpOMOCOM M IIUTO-
IUIa3Mbl, pelenTopaMyd BHYTPEHHMX M BHEIIHMX MEMOpaH KJIETOK, a Takxke
WHGOPMAILIMOHHBIMU CUTHAJIaMM, MOCTYIAIOIIMMU KaK W3 BHYTPUKIETOUYHOIA,
Tak M U3 BHELIHEH cpelbl, U MHAYLUMPYIOIIMMM Pa3BUTHE MPU3HAKOB U CBOMCTB
OpPraHU3MOB B OHTOI€HE3e.

MHorue rurnoTe3nsl B reHeTHKe, nocTpoeHHble Ha 0a3e I'IIII eie B Ha-
yajie XX BeKa, HaXOAWINCh W HAaXOMATCA B IPSIMOM IPOTUBOPEUUU C CEIEKIIM-
OHHO-TEHETUYECKOM IpakTUKOM. Tak, mcxodss M3 MexaHM3Ma TPaHCTPECCUM,
npemnaraemMoro B pamkax I'TII] (AABB X aaBB = AABB), ux He ymaeTcs mpo-
THO3WPOBaTh B CEIIEKIIMOHHOM TIpoliecce. [MITOTe3B 0 MeXaHM3MaX reTepo3uca
(HaKkoIIeHWEe JTOMWHAHTHBIX aJUlejiei M CBEpXIOMWHHPOBAHME) HE TIO3BOJISTIOT
npeackasbiBaTh 3P @eKT rereposuca (Bcs CEeJEKILMST HA TeTepPO3UC BEACTCS «Me-
TOIOM MPOO U OLIMOOK», XOTsI 3¢dEKT rerepo3uca — BaxKHEUIIMA pblyar mo-
BBILLIEHUS] MPOAYKTUBHOCTU IS BCEX CEIbCKOXO3SIMCTBEHHBIX pacTeHuii). Co-
BpeMEHHas OMoMeTpruuecKasl reHeTuka, coznganHasa Ha 6aze I'LIIT, u rumoresa o
MOJIUTEHHOUN TIpUpoae MPU3HAKOB IMPOAYKTUBHOCTU OO CUX MOp HE CTaJM IO-
JIE3HBIMU TSI TEXHOJIOTUI CEeKIIUU.

B nacrosiee Bpemsi OypHO pa3BUBAIOTCS SIUTCHETUYECKUE MCCIeI0Ba-
HUS (3nureHeTnyeckas napaaurMa HacieactBeHHoctu — JIITI) (5), Ha ocHoBe
KOTOPbIX JOKA3bIBAETCS SIMICHETUYECKAsl IPUPOIa TpaHcrpeccuii (6) u rerepo-
3uca (7), pa3pabaTbiBalOTCSl METOABI UX MPOrHo3a. Tak, ornucaHHbIe paHee IeHbl
SIPOBU3AIINM OKAa3aJMCh SMUTCHETUISCKUMM (PeHOMEHaMM, HO He cIlelrduie-
ckumu Jokycamu JIHK-oBoit npupoas (8, 9).

Ha Hawr B3misia, ouepenHoe MepeoCMbICAEHUE UCXOAHBIX SKCIEPUMEH-
toB I'. Menaens (G. Mendel) ¢ ceMaHTUYECKUX U CEMUOTUUYECKUX MO3ULIUI J1a-
€T BO3MOXHOCTb BEPHYThCSI K MCTOKaM IMOHSATUI O MPUPOJAE HACIEeACTBEHHBIX
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(hakTOpoB M 00 UX peajlbHON WIM MUGUUYECKON pOJIM B HACIEACTBEHHOU me-
TepMUHALIMU MPU3HAKOB y pacTeHuil. CoBpeMeHHOe MOHUMaHWe MPUPOIbl Ha-
CJIeICTBEHHOCTH TO3BOJISIET OCO3HATh CBSI3b HACJEACTBEHHOW BapuabeIbHOCTH
MPU3HAKOB HE TOJBKO C U3MEHUYMBOCTHIO T€HOB UM MX KOMOMHAIIMIA, HO TakKXKe
CO CTPYKTYpOW T€HOMOB (MX IUTOMIHOCTBIO) U C PEMPOMYKTUBHBIMU CUCTEMaMU
y 00TaHUYECKUX BUIIOB.

B cepenune XIX Beka I'. Menaenp BrnepBble CHOpMYIUpPOBAT UALIO O
IUCKPETHBIX (pakTopax (reHax, KOHTPOJUPYIOIIMX Pa3BUTUE IMPU3HAKOB y pac-
TE€HWi1), XOTs ero HaboaeHus1 ¢ (eHOMEHOJIOTUYECKOM TOUKM 3peHUs He ObLIu
OIHO3HAYHBIMU, TTOCKOJIBKY OOBEKTHI, BRIOpAaHHBIE UM IUISI SKCIIEpUMEHTA, pa3-
JIMYAJINCh CITOCO0aMM BOCIIPOM3BOACTBA CEMSH. Y pAaCTEHUM BO3MOXKHBI JIBa
crnocoba BOCMPOM3BOACTBA (OJHO- U JBYPOJUTEIBCKOE), KOTOPbIE OAHO3HAYHO
MpenonpenessoT HacjleaoBaHUe MPU3HAKOB B MOTOMCTBaX. OQHOpOAUTEIbCKAS
penpoayKilus, paccMaTprMBaeMasi MHOTMMUM KaK OOBIYHBINA MEHEJIeBCKUI TpU-
3HaK, Ha CaMOM JieJie TAKOBBIM HE SIBJIsIeTCs, OyIy4y MpOLEeCCOM WU CTaaueil B
OHTOTeHe3e. DTO BaXXHO MOMYEPKHYTh, paccCMaTpuBask MEHIEJEBCKUE MpaBuia
Hacje0BaHusl, MOCKOJbKY MapaMeTpbl U3MEHYMBOCTU B IMTOTOMCTBAX MPU OIHO-
U ABYPOIUTESLCKON PEPOAYKIMU OJM3KU WIM MOUYTH HEepa3IMUuMMBbI.

HacaneancrBeHHocTh. [log HacaeaCTBEHHOCTHIO HAa KJIETOYHOM YpPOB-
He MOHMMAIOT CBOMCTBO KJIETOUYHBIX SIIEP U BHYTPUKJIETOUHBIX KOMIIAPTMEHTOB
o0ecneyrMBaTh CTPYKTYPHYI0 U (DYHKUIMOHAJIBHYIO MPEEMCTBEHHOCTb MEXIY
CMEXHBIMU TIOKOJICHUSIMU («Kaxmasi KJIeTKa OT KJIeTKH»). HaciemcTBeHHOCTh Ha
YPOBHE OPraHU3MOB — 3TO BOCIIPOM3BOJICTBO ITOTOMKAMM IIPU3HAKOB POIUTEIIEH
(«mmomobHOe poXaaeT MogoOHOe»), peaaru3yeMoe Yepe3 CUCTEMbl OMOXUMUUECKUX
peakuuit, (U3MOJOTUYECKUX U MOP(HOreHETUYECKUX IMPOLIECCOB KaK B KIIETKE,
TaK U B OpraHU3Me B LIeJIOM. «3aKOH HacCJeACTBEHHOU Mepeaayn COCTOUT B TOM,
YTO KaXI0€ PACTeHWE WJIM XMBOTHOE MPOU3BOIUT MOJOOHBIX ceOe MOTOMKOB:
MpUYEeM 3TO MOA0OUE 3aKITI0YAETCS HE CTOJIBKO B MOBTOPEHUMU WHAMBUIYATbHBIX
MPU3HAKOB, CKOJIbKO B MOBTOPEHUU OOIIEro ctpoeHus. [limeHuna npou3BoauT
MIIEHUILY, KaXIblii pa3BUBAIOLIMICS OpraHu3M MpUHUMAET (GOpPMY, CBOMCTBEH-
HYIO KJIaccy, MOPSAKY, POIy M BUIY, KOTOPOMY OH NMPMHAIEKUT. B 3TOM-TO 1
MPOSIBIISIETCS, TJIaBHBIM 00pa3oM, HacaeacTBeHHOCTh» (10, c. 173).

Ilon M3MEHUYMBOCTBIO TIOHMMAIOT «HAJIMYME HACJIeICTBEHHBIX WM HeHa-
CJICICTBEHHBIX PA3IMIM B CTPYKTypax KIETOK (BHYTPUMHAIMBHMIyaJTbHAs W3-
MEHYMBOCTD), CpeAy WHIWBUIOB OTHOM MOMYJISALWU (MHAVMBUIyaTbHAs M3MEH-
YUBOCTb) WJIM MEXAY MONyIsiusaMu (rpymnmoBas udMeHuuBocThb)» (11, c. 501).
HacneactBeHHast (reHoTUNMYeCcKas) UBMEHUYMBOCTb OOYCJIOBJIEHA MyTallUsIMU
T€HOB M MX KOMOMHALMSIMU U peaqu3yeTcs MPpU CKPELIMBAHUSIX, HEHACIEACT-
BeHHas (MommdUKaIMOHHAas, WIW TTapaTUIndecKas) — BHEITHUMH YCIOBUSIMU U
JKECTKO He 3aKpelnisieTcss B reHotmie. «HaciencTBeHHOCTh TIPOSIBIISIETCS KakK B
COXpPaHEHWM HEU3MEHHOIO, TaK U B COXPAaHEHWM W3MEHMBIIErOCs, TOJbKO MO-
cienHee HaOIOAAeTCS JAJIEKO HE BO BCEX CIyyasix, U BOIPOC, KOTJIa X€& UMEH-
HO, COCTaBJIIeT OMHY M3 BaxKHEMIIIMX COBPEMEHHBIX 3alay yYeHUsI O HacCJeICT-
BeHHOCTH» (12, c. 165).

B XIX Beke Y. HapsunH (Ch. Darwin) paznuuan nBe opMbl U3MEH-
YUBOCTH — HEOIIpenesieHHYI0 (IMo3MHee ee CTau 0003HavYaTh KaK Te€HOTHUIIH-
YECKyl0) M OIpeaefieHHYI0 (HBIHE MapaTUIUYeCKyl0, B Hee BXOMIT 3KOJOTMYE-
cKas, WM MoAau(uKallMOHHasl, 1 MeTaMepHasi U3MEHUYMBOCTb). DTU B (hOPMBI
MPOYHO BOILIM B MOHITUMHBIA ammapaT COBpeMeHHOI reHetwku. P. ®@uiep
(R. Fisher) B Hauane XX Beka BBeJl (hyHIaMeHTaJbHOE ypaBHEHHUE JJISI OMuUca-
HUS U3MEHYUBOCTH KOJMYECTBEHHBIX MPU3HAKOB: V), = V, + V,, cormacHo Ko-
TopoMy (DeHOTUITMYECKasi TUCTIEPCUs] TTpU3HAKa €CTb CyMMa BYX MTUCIEPCUNl —
TEHOTUITMYECKON 1 Mapaturnuyeckoit (13).

HacnenctBeHHOCTh HEpas3pbIBHO CBSI3aHAa C Pa3MHOXEHUEM, TO €CTh C
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BOCTIPOM3BEICHNEM HOBBIX 0OCOOEH, KOTOpPOE OCYIIECTBIISIETCS JIMOO TTOCPEACT-
BOM KJIETOYHOTO KJIOHMPOBAHWSI, IMOO ITOJIOBEIM ITyTeM, oOecrieumBasi HeTpe-
PBIBHOCTbh M MPEEMCTBEHHOCTh XW3HU. buosornueckoe HacjaemoBaHue y pacTe-
HUIl TIpU TOJIOBOM BOCIIPOM3BEACHUM BKJIIOYAET KaK PENMpOMyKIIMOHHbBIE TMPO-
1IeCChl Ha YPOBHE OTAEJIbHBIX MOJIEKYJ, KIETOK U TKaHei, Tak U MopdoreHeTu-
YecKue MpoliecChl Ha ypoBHE opraHusma. Bbeiienum Tpu cucTteMbl (TpU THUIIA)
PeNpOAYKIIMM Y CEMEHHBIX PAaCTeHUW — caMOyABOCHUE WU ApoOJieHue (mese-
HHUE 1IeJIOTO Ha JBE YacTW) U BOCIPOU3BOACTBO. OUEBUIHO, UTO KaxKIOMYy TUITY
PeTPOAYKIINK TIPUCYII] CBOI XapaKTep HACJAeIOBaHUS M M3MEHYMBOCTU.

B gapax u nutoruiaaMe KieTok camoyaBauBatoTcs mosekyabl JIHK, xpo-
MOCOMbI, CYOKJIETOUHbIE OpPTaHesUIbl (XJIOPOIUIACThI U MUTOXOHAPUHU), C 3aBEp-
IIIEHWEM CaMOYIBOEHMS OOBIYHO TIPOUCXOIUT IeJIeHHe (Ipo0IeHre) KISTKN KaK
IIeJIOTO Ha JIBE YacTH, BKITIOYAIOIIee KaprMoKWHe3 (MUTO3, WU HejeHUe sapa 1
XpOMOCOM C TTOMOIIBI0 BHYTPHUKIIETOYHOTO BepeTeHa) W IIUTOKMHe3 (0Opa3oBa-
HUE TePEeropoikyu MEeXIy NOYEPHUMM KJIETKaMM C MX IMOCeayoluM 00ocode-
Huem). IIpu camoyaBoenuu monekyn JJHK, xpoMocoM U BHYTPUKIETOUHBIX Op-
raHesul peajiM3yercs nepsast opMa HacjaenoBaHuUs (CTPYKTypHasl HacjledCTBEH-
HOCTb), a YABOEHHbIC MOJUMEPHBIC MOJIEKYJIbl U BHYTPUKIETOUHbIE CTPYKTYPhI
MPEICTaBJISIOT CO0O0il TOYHBIE KOMUU MaTePUHCKUX MOJEKYJ W BHYTPUKIETOY-
HBIX cTpYKTYp. IIpu Kapuo- M LMTOKMHE3e peajusyercs BTopas (opma Hacie-
noBaHUA (KJIETOYHAsT HACJIENCTBEHHOCTD): B 3TOM CJIyJae MOYepHUE KIICTKU JIM-
00 MOJHOCTHIO KOIMUPYIOT MAaTePUHCKYIO, MO0 HET (Harpumep, B Caydyae acuM-
METPUYHOTO JeJICHUS), a TOYHOTO paclipefesieHUs OpraHesul MEeXIy JOYepPHUMU
KJIeTKaM1 BOOOIIe He cymiecTByeT. IlepBble mBa THIMA pEMpOAYKIIMHA XapaKTep-
HBI U BCeX TIPEICTaBUTENICH paCTUTETLHOTO 1IapCTBa, KOTOPHIE pa3sMHOXKAIOTCS
KaK BETETATUBHBIM, TaK W TIOJIOBBIM ITyTEM, a TPETUU THUIT (BOCIIPOM3BOICTBO
CEMSIH) CBSI3aH CO CMEHOM TMOKOJICHWI U pealu3yeTcs TOJIbKO MPU CIIOpOreHe3e
U TIOJOBOM TIpoliecce y pacteHuit (14). Bocnpou3BOACTBO CeMSIH MPOUCXOIUT
npu cMmeHe a3 pas3Butusi (cnopodut—rameropur—crnopodur). 'ameroduTs
(Mera- ¥ MUKpPOCHOpBI) pacTeHUil, cpopMupoBaHHbBIE Ha CIOpodUTaX, B IMPO-
lecce pernpoAyKIIMM BOCHPOU3BOISIT HOBOE IOKOJEHUE CIOPOGUTOB (CeMsTH)
00 ABYPOIWUTEILCKUM (IBOMHOE OIUIOJOTBOPEHUE, 3UTOTUYECKUI 3MOpuHore-
He3), 100 OAHOPOAUTEILCKUM (IMapTeHOreHe3, allo3UrOTUYECKUI SMOPUOTEHES)
crocobamMu. O4eBUIHO, YTO CIIOCOOBI BOCIIPOU3BOJACTBA CEMSH JOJDKHBI OIpee-
JIATH TOJY TEHOTUIIOB B TIOTOMCTBAX CEMEHHBIX (IIBETKOBBIX) PACTEHUIA.

Yuenue I'. MeHaenss o HacleACTBEHHOCTU Yy pacTEeHUI.
HcropryecKkyio poib B pa3BUTUU TIPEACTABICHUN O TIPUPOJE HACIEICTBEHHO-
CTU CHITpal TMOPMAM3AaIMOHHEBIE ONBITEI . MeHaensT Ha Topoxe IMOCeBHOM
(Pisum sativum L.), 03HaMEHOBaBIlIME CMEHY IapagurMbl CIMTHOIO HACJEHO-
BaHUSl Ha mapagurmMy JuckpeTtHoro HaciaemoBaHusl (15). CornacHo mpeacTaB-
JeHusiM I'. MeHnensi, IMCKpeTHbIE MPU3HAKU TOpoXa KOHTPOJUPYIOTCST CIICLIM-
(puueckumu pakTopamu (reHamu) KieTku. «['eHnio MeHaens yaaaoch ¢ Imopa-
3UTEIbHON SICHOCTBIO U YOEIUTEJIbHOCTBIO DKCIIEPUMEHTAILHO MMOKa3aTb, YTO
OTIeIbHbIE HACIEeICTBEHHbIE MPU3HAKU BedyT ceOsl MpU CKpellMBaHUU He3aBU-
CHMO, CBOOOIHO KOMOMHHUPYSCHh B TTOTOMCTBE IO 3aKOHAM BEPOSTHOCTH B OII-
penesieHHbIE YMCIOBBIE COOTHOLIEHUS. MM maH MeTon MCCaemoBaHUS Hambo-
Jiee 3almyTaHHBIX OMOJOTMYECKUX SIBJEHWU, Tepea TalHOW KOTOpbIX OCTaHaB-
JIMBAJICSl €CTECTBOMCIIBITATENh TIPOIIIOrO BeKa» (16, c. 98). «BDKcnepuMeHTaIbHAsK
pa3paboTKa ABJICHUI THOpUAM3AIIMM TIPUBOIUT K YCTAHOBIICHUIO psma 3aKo-
HOMepHocTei. Tak BeIpacTaeT 3KCIEPUMEHTATBbHOE YIYeHNE O HACIeACTBEHHO-
CTU U M3MEHYMBOCTU — TEeHETMKa. 3HaUMTEIbHAsl YacTh COJAEPXKAaHUS TeHETUKU
KaK HayKu OMNpenessieTcss M3y4eHHUeM HacJeJCTBEHHOIo coCTaBa OpPraHU3MOB
METOIOM CKpEelIMBAHUS W ACTAJIbHOTO M3y4YEeHHUs MOTOMCTBA. DTa 4acTh T€HETU-
KM BeIeT Havyajo oT MeHzaens U Mojydyusia HazBaHue MeHnaeiau3Mma. Yacto oHa

6



HaspIBaeTCd TakkKe (DaKTOpMAIbHOUM TEHETMKOM, MO0 ee 3amadya — YCTaHOBUTH
TeHBl — HaCJEeICTBeHHBIE (haKTOPHBI, IETEPMUHUPYIONINE Te WA IPYTUe TIPH-
3HaKKW opraHuzmoB» (16, c. 103).

WUnesa I'. Menaenst o IUCKpETHBIX (pakTopax HAaCAEACTBEHHOCTH ITOITBEP-
JIuIach B MHOTOUMCICHHBIX SKCIIEPUMEHTax KaK Ha pacTeHUsIX, TaK U Ha >KWBOT-
HBIX, YTO OOECIeUMIIO el IIMPOKYIO MOMAEepKKY B cpele ouosoros (15). MeHne-
JIeBCKas MapaavMrMa Takke Hallljla JOTMYeCKOoe MONTBEepKIeHUEe U MOoJydyusia 3a-
BepieHue cHavasa B 1911-1915 rogax B XpOMOCOMHOI TeOpUM HAcCJeICTBEH-
HocTtu T. Moprana (Th. Morgan) (XxpoMOCOMbI — HOCHUTEJIM T€HOB), a B CEpPeIU-
He 1950-X rogoB — B OTKpBITUM XuMHUueckoro Koga Mojekyn JHK. DT1o nmo3Bo-
JINJIO 3aMEHUTh aOCTPaKTHOE TOHSTHUE «(paKTop» (reH) Ha 6ojiee KOHKPETHOE —
nH(POpPMALIMOHHAS ITI0C/Ie0BaTeIbHOCTh HyKJIeoTuaoB B monekyine JIHK. Co-
IJIACHO IIEHTPAJIGHOM TOTME MOJICKYJISIPHON TeHETUKU, OBYILIEITIOYCUHBIE MOJICKY-
abl JIHK cinyxar matpuieid ais cuHTe3a mHdopmanmonHsix PHK, a mocnen-
HUE BBIMOJHSIOT POJb MAaTPULbI I CUHTE3a TMOJMIENTUAOB, U3 KOTOPhIX Hop-
MUPYIOTCSI OEJIKOBbIE MOJIEKYJIbl — CTPOUTENbHBIN MaTepuan s BOCIIPOU3BOA-
CTBa OCHOBHBIX BHYTPUKJIETOUHBIX CTPYKTYp U obecrnieueHus1 (DyHKIIUA KIETKU.

3agonro g0 oTKpbiTUs MHMopManuoHnHoi poiau JHK meHmeneBckuit
aHAJIU3 TO3BOJIWI DKCIEPUMEHTAIBHO M3y4yaTh Ie€HETUYECKYI0 M3MEHUMBOCThH B
TUOPUIHBIX TOKOJIEHUSIX — Cerperaumio MpU3HAKOB, CBSI3aHHBIX CO CITOHTaH-
HBIMU WM WHIYUMPOBAHHBIMM MyTalUsIMH. MyTalus — «11000€ CTPYKTypHOE
wiu KomnosuuroHHoe usMeHeHue B JIHK (B mocienoBaTesibHOCTU HYKJIEOTH-
OB, XPOMOCOM, T€HOMa), TPOM3OIIeAIee CIOHTAHHO WM WHIYIIMPOBAaHHOE
MyTareHamMu. MyTanus TpWBOIWT WM He MPWBOINT (MOJYAIME MYTalluM) K
W3MEHEHMIO TeX WM MHBIX MPU3HAKOB opraHusma» (17, c. 559). MenaeneBckoe
BUICHWE HACJIEICTBEHHOCTH HOCHUT BEPOSITHOCTHBIM XapaKTep M paccMaTpuBaeT
pacTeHMe Kak OMoMopdy, COCTaBIEHHYIO M3 MHOXECTBA JUCKPETHBIX MpU3HA-
KoB ((peHoB). B pamkax MeHaeneBckoil mapamurmel (I'LIIT) mpuHSTO cuuTaTh,
YTO KaxXIblid Mpu3HaK ((heH) HaXOAUTCS TMOA KOHTPOJEM OJIHOIO MJIM HECKOJb-
KMX (MHOrma MHoXecTBa) (pakTopoB (reHoB) reHoma. IlocTyaupoBaHHBIE OJHO-
3HaYHbIC CBI3U MEXIy I'eHaMM, JIOKAJM30BAaHHBIMU B XpOMOCOMAax, U IMpU3HaA-
KaMU MHAMBUIOB MO3BOJMJIM BBECTU aJredpanyeckue CUMBOJBI 7151 0003HAYE-
HUs T€HOB, MCII0JIb30BaTh BEPOSITHOCTHBIE TMpaBUIa CIOXEHUS U YMHOXEHUS,
paccuuTHIBas YaCTOTHI T€HOB, TEHOTUIIOB U (DEHOTHUIIOB B TTOTOMCTBAX, OITMCHI-
BaTh Cerperanuio MPU3HAKOB B THOPUAHBIX TTOKOJEHUSIX U TIP.

MoxXHO M ToyaraTh, 4TO T€HOTUNWYECKass M3MEHUYMBOCTb (M3MEHYM-
BOCTh MeXIy (PEHOTUITAMHU B MIEATHbHO OIMHAKOBEIX YCIOBUSIX POCTa) B CEMEH-
HBIX MOKOJIEHUSIX pacTeHUI CBsI3aHa UCKIIIOUUTEIBHO C «KOMaHAaMU» KOHKpPET-
HBIX TEHOB WJIM ¢ MyTallMOHHBIMU M3MeHeHUstMU Moiekyn JTHK u He mMeer ka-
Ky1o-1100 uHy0 npupoay? HenuiiiHe HalmOMHUTh, YTO B Hayaje XX Beka cylle-
CTBOBAJI0O MHEHUE, pas3iesieMoe OCHOBOIONOXHUKaMM TeHeTuku I'. Jle dpusom
(H. De Vries), K. Koppencom (C. Correns), Y. barconom (W. Batson) u ap., 4to
€CTh He OflHa, a IBe CUCTEeMbl HacJeACTBeHHOCTU — Pisum type u Hieracium type
(15, 18). Paznuuus Mexay HUMM, KaK TeIllepb OYeBUIHO, KOPEHSTCS HE B CTpoe-
Huu mouiekya JJHK 1 He B 0COOEHHOCTSIX MUTOTUYECKMX U MEMOTUUYECKHUX JEJIe-
HUIT KJIETOK, a B CITOcOo0axX BOCIIPOM3BOICTBA CEMSIH Y Pa3HBIX BUIOB PACTEHMIA.

IMocnenytoiiee pa3BUTHE MpEACTABICHU O TIPUPOAE HACIEACTBEHHOCTH
¥ VM3MEHUYMBOCTHM II0Ka3aJi0, YTO HapsOy C IBYMs Ha3BaHHBIMM (popMaMu M3-
MEHYMBOCTH (TEHETUYECKOM M TAapaTUIIMIECKON) CYIIECTBYET TPEThI — BIIUTE-
HeTHhYecKasi U3MEHUYMBOCTb, MPOSIBISIOLIAsICSI KaK B mpolecce MopdoreHesa y
KUBOTHBIX (19), TaKk M B peNpoOAYKTUBHBIX CTpaTerusix y pactreHuit (14). Dmure-
HETUYECKUMHU Ha3bIBAIOT Takve MoAUGUKAIIMU B F€HOME M IJIaCTOME KJETOK,
KOTOpbIE HE CBSI3aHbl C U3MEHEHUSIMU B HYKJICOTMIHBIX MOCJIEA0BATEIbHOCTSIX
HOHK. YactoTra snureHeTMYECKUX MU3MEHEHUI BCeraa Ha HECKOJbKO MOPSAKOB
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BBIIIIE YaCTOThl TEHETUYECKUX (MYTAalMOHHBIX) M3MeHeHui (20-23).

HacnencrtBenHocTh Tuma Pisum. ®akTel nepegayn AMCKPET-
HBIX TIPU3HAKOB B PsIly MOKOJECHUI PenpoayKIMU Y Topoxa moceBHoro (puc. 1)
W HEKOTOPHIX IPYTMX BUIOB pAaCTEHWII OKa3aJINCh CTONb YOCOMTENBHBIM, 4TO
MO3BOIWIN chOPMYIMPOBATh TPU 3aKOHa (MpaBuja) HacjiegoBaHUs 1o MeHuae-
mo. IlepBblii — 3akOH enuHOOOpa3usi TMOPUAOB MepBoro rmokojeHus Fi, wiu
3aKOH JTOMWHWPOBAHUSA, COTIACHO KOTOPOMY MPH CKPEIIWBAHWHN IBYX TOMO3U-
rot Bce rubpuabl F; eamHooOpa3Hbl O TeHOTUITY U (DeHOTUITy, a MPU raMeTo-
reHe3e y TeTepo3UroT B KaXIyl0 M3 raMeT ¢ PaBHOW BEPOSTHOCTbIO MEPEXOAUT
OIVH U3 ABYX (haKTOpOB (ajiesieit), onpenessiolux Npu3HaK; BTOpOi — 3aKOH
paciueruieHus (MpU CKpellMBaHWM ABYX pacTeHuil F; WiM Mx caMoomnbUuIeHUH
MPUMEPHO YEeTBEepPTasl YacThb MTOTOMKOB 00J1aaeT PelECCUBHBIM MPU3HAKOM) (CM.
puc. 1); TpeTifi — 3aKOH HE3aBUCUMOTO HACJICIOBAHUS OTAEIBHBIX TTPU3HAKOB
(24, c. 390).

* 4 % Puc. 1. JIse dopmbl ropo-
) Xa MOCEBHOIO ¢ ajbTepHa-
THBHOW OKPACKOW LBETKOB
(HacmemyeTcsl IO MOHOTE€H-
HOI1 cxeme).

I'. MeHngeis,
KaK M3BECTHO, IMpPO-
BOIWJI CKPEIIMBaHUSI
HEe TOJBKO Ha Topo-
Xe, HO U Ha ¢acou,
oTMevast, 4yTo y (aco «...9MCIOBbIE OTHOIIECHUS, B KOTOPBIX ITOSBIISIINCH pa3-
JIMYHBIE (DOPMBI B OTHEIBHBIX MOKOJEHMSX, ObIM TAKUMU Xe, Kak u 'y Pisum»
(24, c. 34). fcHoO oco3HaBasi, UTO pe3yJbTaThl TPOSIBJIEHUS] MPU3HAKOB B TUO-
PUIHBIX TTIOKOJICHUAX y P. sativum L. He MOTJIN OBITh CAYIAfHBIMU W M OTKPBI-
THl (pyHIAMEHTaJbHbIC MpaBUJIa HACJIEIOBAaHMS, OH TIBITAJICS PACIIUPUTH KPYT
pacTeHUi ISl BKIIIOUEHUS B TMOPUAOJOIMYECKMI aHalIM3, YTOObl MPOJEMOHCT-
pUPOBATh CIIPaBEUTMBOCTb STUX MPABUJI TSI HOBBIX BUIOB.

HacnencrBenHocTs Tuna Hieracium. Ilouck I'. Menaenem
HOBBIX O0BEKTOB MCCJIENOBaHUS OXBaThiBasl MpuMepHo 20 BUAoB. B aToM crnu-
CKe OBbIIM pacTeHUsl, CTaBlIME IMO3Xe KIACCUYECKUMM IS TEHETUKU, — Antir-
rhinum, Melandrium, Lychnus (Silene), Mirabilis, Zea mays n np. (18). Ho cBou
YIIOBaHUSI OH BCe-TaKW CBsI3al ¢ mojauMopdHbIM ponoM Hieracium L. Pon Hi-
eracium (SICTpeOMHKA) — OIMH M3 Haubojee MOJIMMOP(HBIX B MUPOBOI (iope.
Oo6mee yuciao BumoB okojo 15 000. B kavecTBe TMIMYHBIX TIpeAcTaBUTENCH
MOHO OTMETUTH SICTPeOMHKY Bosiocuctyio H. pilosela L., vacTo mipom3pacraio-
IIYI0 B eBpoIlelickoii yacTu Poccum Ha CyXMX MeCTOOOMTAHMSIX, B COCHOBBIX
Jiecax, Ha BBITOHAX, BIOJIb JHOPOT M T.II., U SICTpEOMHKY 30HTUYHYIO H. umbella-
tum L. — KpymHoe pacteHue BbicoTOi m0 120 cM ¢ Kop3uHKamu (OT OIHON IO
140 B IIMTOBUAHO-MeETENbUYATHIX COLBETUAX) (25). Cpenn OOTAaHMKOB 3TOT PO
MOJIb30BAJICS «IypHOIl» CIaBOil 3a cBoe HeMbICIMMOe pazHoobpasue. I'. MeHnae-
JII0O Ka3aJloCh, YTO B SKCIEPUMEHT CJIeAyeT B3siTb UMEHHO BuAbl Hieracium nns
MOATBEPXKIAECHUSI 3aKOHOB HACJEAOBaHMS, OTKPBITbIX UM Ha Pisum. Ckpeuiupa-
HUs, OCYILIECTBJIEHHbIE MM JUISl BBISICHEHMSI HACJAEIOBaHUSI OKPACOK LIBETKOBBIX
KOP3WHOK, OBLIN clieayomnmu (26):

H. auricula 2x = 18) X H. aurantiacum (2n = 4x = 36; 5x = 45),

H. auricula 2x = 18) X H. pilosella 2n = 4x = 36; 5x = 45; 6x = 54; 7x = 63),

H. auricula (2x = 18) X H. pratense (2n = 4x = 36),

H. echioides (2n = 4x = 36) X H. aurantiacum (2n = 4x = 36; 5x = 45),

H. praealtum (2n = 5x = 45) X H. flagellare Rchb. (2n = 4x = 36; 5x = 42),

H. praealtum (2n = 5x = 45) X H. aurantiacum (2n = 4x = 36; 5x = 45);



B CKOOKax yKa3aHO YHKCJIO XPOMOCOM U T€HOMOB B siapax Kietok (27, c. 111).
HabGntogeHus1 mo HAcleIOBAHUIO OKPAaCKW LBETOYHBIX KOP3UHOK y TMOpU-
noB Hieracium He MoATBEpAUIN OTKPBIThIC Ha P. sativum npaBuia U NMpUBEIU
I'. Menaenss K HEOXUIAHHOMY, HO BaXHOMY, KaKk HaM IpencTaBiseTcs, s
COBPEMEHHOI OWOJIOTUM pPe3yJIbTaTy: 3aKOHbl HACJAENOBaHUS, MpUEMIIEMbIE IS
OIHOTO poAa(OB) pacTeHHUIi, OKa3bIBAIOTCS HEMOAXOMSIIMMU I IPYTUX POIOB.
XapakTep IpOsIBIEHUs] MPU3HAKOB OKPacKd U MOP(OJOruu LBETKOB y TMOpHU-
noB Hieracium Bbi3Ban y I'. MeHaensa mojHoe 3aMellaTebCTBO M 3aCTaBUIJI
OCO3HaTh, YTO 3aKOHBI HacjaemoBaHus y Pisum v Hieracium HeOOIWHAKOBBI, XOTS
npupoaa pasiuuuil ocrajgach emy HeusBecTHOU (15, 18). Eciu ObiTh GoJiee TOU-
HBIM, pe3yJbTaThl HAOMIOACHWI Ha ABYX 3THUX OOBEKTaX OKa3aJuCh THMaMeTPaIbHO
MPOTUBOMOJIOXKHBIMU: TMOpuAbl F| Mexny Bunamu Hieracium pacllieruisUIdCh ca-
MbIM HEMBICIMMbIM O0pa3oM, XOTS ObUIM TOJYYEHBl B XOAE CKPELIUBAHUM,
AHAJIOTUYHBIX BBIMOJHEHHBIM paHee Ha Pisum, Toraa kak B F,, HanpoTus, Obuin
ONHOPOAHBIMU U HE paclIeIIsUIUCh, yero I'. MeHaenb Takke HUKAK HE MOT
oxuaath (puc. 2).

Puc. 2. ®eHoTHNNYECKOE PA3HOO00-
pa3ue OKpPacoK M (hopM IBETOYHBIX
KOP3WHOK y BUAoB pona Hieracium
(actpedunka) (A) u deHOTHNHYECKOE
pa3HooOpa3ue no ¢opme M OKpacke
LBETKOB (I[BETOYHbIX KOP3HUHOK) y THO-
puna Fy (Hieracium auricula x H. aurantiacum) (b) (uur. o 28).

T'wbpun H. auricula X H. aurantiacum npenctaBisieT co0Oil OIUH U3 Ba-
PUAHTOB CKpelllMBaHuli, BhIMOJHeHHBIX I. Menaenem (15, 18). Onupasice Ha
npenBapuTebHbIE HAOMIOAEHWS, OH CUMTaJ, YTO 00a poauTesiss GeHOTUTTUYECKHU
OIHOPOAHBI, TO €CTh MOJHOCTBIO TOMO3UTOTHHI. M3ydeHre OgHOTO M3 KPYII-
HBIX TTIOTOMCTB TaKOTO TMOpHMma, TmoxydeHHoro I'. MeHmeaeM M BOCIIpOM3BeIeH-
Horo no3aHee gatckuM 6otaHukoMm K. OcrteHdengom (C.H. Ostenfeld) (28)
(cM. puc. 2, B), mokazajno, 4To B MokojJeHUU F| HeT ABYX pacTeHUil ¢ oguHa-
KOBbIM (DeHOTUIIOM IO OKpacke M pa3Mepy LIBETOYHBIX KOp3WHOK. JIWIilb B Ha-
yaje XX BeKa CTaJI0 MOHSATHO, YTO HECXOACTBO B MpaBUJIaX HACJEIOBaHUS Yy
ropoxa M SICTpeOMHKHU CBSI3aHbl HE C AUCKPETHBIMU (hbaKTOpaMu HacCJeICTBEH-
HOCTH, a C pa3IMUMSIMU B PEIIPOAYKTUBHON OMOJIOTUM 3TUX PACTUTEIBHBIX PO-
noB. ['opox — pacTeHMe ¢ IBYPOIUTENBCKUM TUIIOM PETPOIYKIIMM CEMSH: dM-
OpPMOHBI BO3HWKAIOT M3 3UTOTMYECKMX KIIETOK ITOCJIE CIUSHUS SHIEKICTOK U
CIIEpMUEB THUTBIIEBOIM TPYOKM (IBOMHOE OIJIOMOTBOPEHHUE); SICTpeOMHKA — O-
Ha 13 MHOTOYMCJIEHHBIX TPYMIT MOKPHITOCEMEHHBIX PACTEHUI, Y KOTOPBIX M-
OpUOHBI MOTYT PAa3BUBATLCS C MOMOIIbIO KaK ABYPOAUTEIbCKOrO, TaK U OMHO-
POIUTENBCKOTO (ITapTEHOTeHETUIECKOTO) pa3MHOXeHUs (26, 28, 29).

INapTeHoreHe3 — AeBCTBEHHOE pPa3sMHOXEHUE, WM Pa3BUTHE OpraHU3Ma
U3 STAIEKIETKN 0e3 OILTOMOTBOPEHMS. BIrepBBIe ONMMCcaH MIBEMIIAPCKUM €CTEeCT-
BoucnbiTatesnem L. bonHe (Ch. Bonnet) B XVIII Beke. OH cooO1iiui, 4To BceM
XOPOIIIO M3BECTHBIC TJIHM JIETOM OOBIYHO TIPEICTABICHBI TOJNBKO OCCKPBUIBIMHU
CaMKaMM, pOXIAIOIIMMU XUBbIX AeTeHbIleld. OCeHbIO Xe cpedu Ted MOsSBsI-

9



[oTCS caMIBl. M3 OITOMOTBOPEHHBIX SIWII, TTEPEHECIINX 3UMY, BBIXOIAT KpBIIa-
Thle caMKi. OHU pa3jeTaloTCs MO0 KOPMOBBIM PacTeHUSIM M OCHOBBIBAIOT HOBBIC
KOJIOHUU OECKPBUIbIX MapTeHOTeHETUYECKUX caMOK. [ToXOXUil LMK pa3BUTHUS Y
MHOTUX HAaCEKOMBbIX, Y MEJIKUX PAYKOB — JachHUU U MUKPOCKOMUYECKUX BOAHBIX
SKUBOTHBIX — KOJIOBPAaTOK. Y HEKOTOPBIX BUAOB KOJOBPAaTOK U HACEKOMBIX BO-
00llle He HailIeHO CcaMIIOB, MOJIOBOM MPOLIECC MOJHOCTbIO OTCYTCTBYET, ITOITY-
JIMs TpeacTaBieHa napreHoreHetnyeckumu camkamu (http://ru.wikipedia.org).
EcTb aBTOpUTETHBIE YUEHBIE, IO MHEHMIO KOTOPBIX NapTeHOTeHe3 — OnHa U3
(opM TOJI0OBOTO pa3sMHOXEHMs, IIUPOKO pacHpoCTpaHEeHHAsT Cpead MHOTHUX
IPYIIN XUBBIX CYLIECTB (HaceKOMBbIE, PHIOBI, paCTeHMSI), APYrie CYMUTAIOT IapTe-
HoreHe3 (opMOI OECIoIoro pa3MHOXEHMS, UYTO, KaK Mbl MoJjlaraéM, OLIMOOYHO.
BaxkxrHo mom4epKHYTh, YTO MapTEHOTeHe3 — 3TO He OOWH M3 MHOXKECTBA ajabTep-
HATUBHBIX TTPU3HAKOB, TIPUCYIINX KOHKPETHOMY BUIY PACTCHWA WM KUBOTHBIX,
a OIWH M3 BapMaHTOB Pa3BUTHS, OOHA M3 CTamWii OHTOTeHe3a, KOorhga B Mpeaesiax
LIMKJIa MOJOBOIO BOCIPOM3BOACTBA 0CO0Eil (ceMsiH) opMUpPYeTCsl OMHO MW He-
CKOJIBKO TOKOJICHUIA MapTeHOreHeTHYecKUX ocobeil (ceMsiH). CyllecTBYIOT pas-
JIMyHble (DOPMBI MapTeHOreHe3a Kak y KMBOTHBIX, TaK M Y PACTEHMH, Y KOTOPBIX
MapTeHOIreHe3 BCTpeyaeTcs Jaxe 4allle, 4YeM Y XXUBOTHBIX (29, 30).

ITapTeHoreHe3 y pacteHMii BOepBbie omvcaH B XIX Beke y ajlbKOpHEU
(Alcornea illcifolia). 310 1BymOMHOE pacTeHME, HA OJHUX 3K3eMILISIpax KOTOPO-
TO Pa3BUBAIOTCS LIBETKM C TBIYMMHKAMHU, Ha IPYIUX — C MECTUKAMU (COOTBETCT-
BEHHO aHJIpOlIciiHbIe M TMHelleiiHble LBeTKH). B boranmueckom camy Kbio
6113 JloHgoHa OBUIM BbICAXEHBI TOJbKO (DOPMBI C MECTUYHBIMU LIBETKAMU, U
B 1839 romy K yauBIeHWIO OOTAaHWMKOB OHU TIPUHECTH OOMJIBHBIA Yyposkail ce-
MsH. Termepb M3BECTHO, YTO MHOTHE TIpeACTaBUTEIN ceMeiicTBa CIIOXHOIIBET-
HBbIE, a TaKXKe IPYTUX ceMeMcTB — 3makoBble, Po3omBetHble, KpecToBeTHEIE
U mp. (Hampumep, MHOTME COpTa MaJWHbI, OOBIKHOBEHHbIE OAYBaHUMKM) TMpPO-
U3BOASIT ceMeHa mapTeHoreHetndecku (30, 31). H.A. XononkoBckuii mucai:
«[TapTeHoreHe3 ectb ocobasi ¢opMa MOJOBOIO Pa3MHOXEHHUs, HO C y4yacTUEM
OJTHOTO JIMIIIb XKEHCKOTO ToJia, TO eCcTh 0e3 oronoTBopeHusi. Kto Ob1 mogyma,
YTO TaKoe OOBLIKHOBEHHOE pacTeHMEe, KaK BCEM W3BECTHBINI OIyBaHYMK, pa3-
MHOXaeTcsl nmapTeHoreHeTnyecku? M 3mech mokasaHusl 00 OTCYTCTBUMM OIUIONO-
TBOPEHUSI BCTpeUalUCh U BCTpeualoTcs ¢ TIyooKuM HemgoBepuem» (32, c. 351).
[Ipouiecc mapTeHOTeHETUYECKOM PENPONYKIIMNA CEMSIH Yy pacTeHMit 0003HAYaIoT
pa3HBIMU CMHOHMMUYECKHMHU TepMHUHAMU — aroramus (almmoMHUKCHUC), aramo-
cnepmus, aro3urotus (33).

Uccnenopanus K. Ocrendenna (26, 28) mo Kactpaluu U rubpuan3alun
SICTpeOMHOK (CM. pHC. 2), Y MHOTMX M3 KOTOPBIX, KAK OTMEUYAJIOCh BBIIIE, M-
OpPUOHBI Pa3BUBAIOTCSI MAPTEHOTEHETUYECKW, C OTHOM CTOPOHBI, OBIIM TIPOBE-
JIEHbI C 1IeJIbI0 U3YyYEHUST CIIOCOOOB BOCHPOM3BOJCTBA CEMSIH, ¢ APYroi — Mpo-
IUKTOBAHBI JKEJIAHMEM TIOBTOPUTH CKPEIIMBaHUS, BBHITTOMHEHHBIC B 1860-¢ rombl
I'. Mennenem. K. Ocrendenn mucan: «f mposen HaOMOOEHUS ¢ OOJBIIMM YKC-
JIOM BHIOB (0KOJIO 65) M HallleN, YTO GOJBIIMHCTBO M3 HUX artforaMHble. TOJIBKO
nBa Buna, H. umbellatum v H. virgaauren, HyXIal0TCsl B OIUIOJOTBOPEHUU TIpU
MOJYYEHUHU CEMSIH M He 00pa3yloT CeMsIH Ipu KacTpauuu. Tem He MeHee, ofHa
u3 anoraMHbiX opm H. umbellatum 3aBS3bIBAET HEMHOTO CEMSIH T1OCJ]IEe KacTpa-
LIUY, €CJIM €€ CPaBHUBATh C HEKACTPUPOBAHHBIMU LIBeTKamMH. HecKoabko mpy-
TMX BUJIOB, BEPOSITHO, SIBJISTIOTCSI TOJIBKO YACTUYHO artoraMHBIMH, €CJIM CpaBHM-
BaTh YMCJIO CEMSIH Yy KaCTPMPOBAHHBIX WM HEKACTPUPOBAHHBIX IIBETKOB. Takum
0o0pa3oM, MBI HaOIIOHAEM TPW CTagUM B PAa3BUTHU arloraMum: 1) ceKcyarbHBEIE
BUIBI, 2) YACTMYHO aloraMHble BHMIBI, 3) aOCOJIOTHO amoramMHbie Buabl (26,
c. 347). B utore ObLJI0 TTOKA3aHO, YTO CEMEHA Y SICTPeOMHOK MOTYT pa3BUBAThCSI
KaK OJHOPOAUTEIbCKUM, TaK U JABYpPOAMUTENbCKUM criocobamu (18, 28). Ilpm
MapTeHOreHe3e WHULMAIbHON KJIETKOW HOBOIO 3apoiblllia MOIYT ObITh Kak
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KJIETKM 3apOMBIIIeBOTO MeIlKa (TaMeTO(UTHAS allo3UTOTHSI), TaK U cOMaTHIe-
CKHMe KJIETKH HylleJuryca (coMaThdecKast arto3UTOTHS).

OavH Y3 UHTPUTYIOIIMX BOMPOCOB JJISI UCTOPUM OMOJOTMM — 3Hal
qu I'. MeHaenb o CyllleCTBOBAHUM OJHOPOAUTEIBLCKOTO crocoba penpoayKIUU
ceMsiH y pacteHuii? OTBeT, Ha Hall B3IJISIA, CKOpPEe BCEro MOJIOXKUTEIbHBIN.
Cratbsa IIxx. Cmura (J. Smith) (34) o mapreHoreHese y A. illcifolia morna ObITh
HeusBecTHa Ju4HO I'. MeHaeno, CKpOMHO MOAMNMUCABILEMY CBOM CTaThbU «JTIOOU-
TeJab 00TaHUKW». OQHAKO B TEPUOI IPOBEACHHUS OIBITOB C SICTpEOMHKAMU OH
OnupaJics Ha TTOCTOSHHBIE KOHCYJIbTAIIMM C CaMbIM 3HAMEHUTBHIM B Ty MoOpy 00-
taHukoM EBponbsl — mpodeccopom K. Herenu (C.W. Nageli) uz MioHxeHa.
BecbMma BeposTHo, uto K. Herenu pacnojaran nHpopMaluein 0 HaOII0AeHUSIX
Ix. CMuTa, XOTSI 3TO HUKAK He OTpaxeHo B ux mnepenucke ¢ I'. Mennenem. B
10 mucemax I'. Menpens k K. Herenu, omyO/JMKOBaHHBIX B HAyYHBIX XKypHaJlax,
HET yIIoMrMHaHui o pabote k. CMuTa o mapTeHOreHe3y y pacreruii (35).

I'. Mengensa kak mo0utesss OOTAaHUKM «IIOABEIa», BEPOSITHO, €ro yoexK-
JEHHOCTb B TOM, YTO SICTPEOMHKHM M IOpoX, KaK W JIIoOble Apyrue BUIbI pacTe-
HUIi, pa3MHOXAaIOTCSI OMHOTUITHO, TO €CTh BOCIIPOM3BOMAST CEMEHA MOCPEICTBOM
OIbUICHMSI LIBETKOB M peajv3aluy Ipoliecca OruIoA0TBOpeHus. B 1BeTKax scT-
peOVHOK JeWCTBUTEIbHO (POPMUPYIOTCS KaK Mera-, Tak U MHUKPOCIOpPHI, B
MbIIbHMKAaX 00pa3yeTcsl 0OJIbIIOe YMCIIO MbUIBLIEBLIX 3¢pEH, HO J0ramaThes, 4To
3TU TIBUIBIIEBBIE 3€pHA HE MPUHUMAIOT TPSIMOIO YYacTHs B IMOJYYEHUH HOBOTO
TOKOJICHUSI CEeMSTH, OBLJIO OYEHb TPYIHO.

Eille onHUM OOCTOSATENBCTBOM, OCJHOXHUBILIMM padoty I. MeHaens,
0Ka3ajioch TO, 4To pon Hieracium B mpupoe MpeAcTaBIeH MHOXECTBOM BBICO-
KOTOJIMIIJIOMIHBIX BUIOB. DTO YCTAHOBUJ TOJbKO B Havaje XX Beka O. PozeH-
Gepr (O. Rosenberg) (36) u B ganbHeiilieM ObLIO ITOKA3aHO, UYTO CPEAU SICTpE-
OMHOK BCTpeyaroTcs M-, TpU-, T€Tpa-, MeHTa-, rekca- U renTarjoMaHble BUIbI
(27). Huronoruueckue uccienoBanuss O. PoseHbepra, a 3aTeM U APYruX aBTO-
POB MPUBEIU K MPEACTABICHUIO, YTO MOJMUILJIOUAMSI M TMAapTEHOreHE3 Yy pacTe-
HUI B3auMocBs3anbl (30, 31, 36, 37).

IMonmunnounust (yBeJMYEeHUE 4YUCIa XPOMOCOM WJIM XpPOMATUI B SApe,
KpaTHO€ OCHOBHOMY) MPUBOAUT K MHOTOKPATHOMY MOBTOPEHUIO TOMOJOTUYHBIX
XpOMOCOM WJIM XpOMAaTUA M MOJHOCTbIO MEHSIET MPOMOPLUMHU T'eHO- U (DEeHOTU-
OB B TMOPUAHBIX ITOTOMCTBax (38), TO eCTb OHa — OAMH M3 BapMaHTOB BHYT-
PUTEHOMHON M3MEHYMBOCTH, XOTS CaM ITIPOIeCC MOJUIUIOMIN3ALMNN KIETOUHBIX
sep He MPUBHOCUT HUKAKUX M3MEHEHHUI B IMOCIEIOBATEIbHOCTH HYKJICOTUIOB
B mosekyiax JIHK. B nmpupoae Haubosee yacTo BCTpevaroTCsl BUAbl pacTeHUN ¢
YEeTHOM TONUIIONANEN: TeTpa-, TeKca-, OKTAIUIOWOBl W T.O. MeHee pacIpo-
CTpaHeHBI BHIBI PAcTeHUs C HEUETHOM TMOJUILUIOMOVEH: TpW-, TIEHTAa,- TemTa-
miouasl. Ilepexon Ha Gojiee BBICOKUI YPOBEHb IJIOMAHOCTU HE TOJBKO MEHSET
COOTHOIIICHUE T€HOTUIIOB B T'MOPUIHBIX MOTOMCTBaX (IMOJIMCOMMYECKasi cerpe-
rauust TeHoB) (38), HO TakxKe BeJeT K M3MEHEHUIO MHOXeCTBa Mopgojoruue-
CKUX U (PU3MOJOTMYECKUX MPU3HAKOB, UYTO JABHO M ILIMPOKO MCHOJIb3YETCS B
cejeku pacteHuit (39). BTy dhopMy M3MEHUMBOCTH Y pacTeHUId MOXKHO pac-
CMaTpuBaTh Kak ONHY M3 Haubojee pacrpoCTpaHEHHBIX B Ipupone ¢hopM 3Iu-
reHeTn4eckoil uamMeHuuBoctu (14, 40).

C COBpeMEHHBIX HAyYHBIX MO3WUILMN OYEBMIHO, YTO MTOTM TMOpMAM3a-
LIMOHHBIX paboTr I'. MeHzens Ha sAcTpeOMHKAaX HUKAK HE MOIJIM TTOKO0JIe0aTh BbI-
IBUHYTYIO UM KOHIIETIIIMIO OVMCKPETHBIX (PaKTOPOB HACIEICTBEHHOCTH y P. sati-
vum. TlpoOiemMy ciemnyeT 0003HAUUTh MHade. BO-TIepBBIX, CYIIECTBYIOT JIM CIIE-
nuduyecKne HacIeICTBEeHHBIE (haKTOPHI (T€HBI), KOTOPHIE BBI3BIBAIOT MapTEHO-
TEHETUYECKOE BOCITPOM3BOJICTBO CEMSIH Y PACTeHUi (B YaCTHOCTH, y SICTpeOU-
HOK) 1 caMM MO cebe TakK e MOABEP>KEHbI cerperanuyu, Kak, Harpumep, Mpu-
3HaKM OKpacKu IIBETKOB Yy ropoxa, Wiu HeT? Bo-BTOpbIX, MOBIMsLIA cerperauus
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10 «TeHaM TMapTeHOTeHe3a» Ha Cerperaluio 1Mo OKpacke IBETKOB y Hieracium
WY HET, a 3HAYNT, MOXET JIM SKCIIepUMEHTATOP MAaHUITYJIMPOBaTh «I'¢éHAMU T1ap-
TEHOreHe3a» ISl MepeHoca UX B APYyTyMe BUAbl PACTEHUI C MOMOIIbBIO MEXBUIO0-
BOM WJIM MEXPOAOBOI TMOpUAN3aLINN?

Cornacao I'ITT, Bce mpu3HakKyM M CBOMCTBA pacTCHMIA HaXOISTCS IO,
KOHTpOJIEM T€HOB, a MOTOMY AOJKHBI CYLIECTBOBAaTh I'€Hbl MapTeHOoreHesa, U
€CTh HeMaJloe YMCIO TIpUBep:KeH1IeB Takoil tunotessl (31, 37). boaee Toro, oxu-
JaeMble yCrexXu I10 IepeHOCY TeHOB aloOMUKCHCAa MEXAYy PaCcTeHUSIMU Pa3HBIX
BUIOB CBS3BIBAIOT C HOBOI BOJIHOM «3€JIEHOM PEBOJIOIUN» B 3eMJICHACINU, KO-
Topyto oxuaaioT B XXI Beke (41-43). OgHako yCIEIIHBIX IPUMEPOB ITOAOOHOTO
repeHoca MokKa HeT, HeCMOTPsI Ha IUTUTEIbHOCTD MPOBEICHUST TaKUX PadoT.

Bo MHorux myonukauusix o0CcyXaaeTcss BOpOC O TeHHOM KOHTpOJie aro-
ramMun (alToOMMKCHCa) W BBICKA3BIBAIOTCS MHEHHS, UTO aloraMusi — OOWH W3
MHOXEeCTBa IMCKPETHBIX, TEHETUIECKN KOHTPOJHUPYEMBIX TIPU3HAKOB PACTCHMIA,
YTO TMOIKPEIUISIETCS] OOWJIBHBIMU CChUIKAMM HAa KOHKPETHbIE MCCJENOBaHUSI, T0-
cBseHHbIe 3Tol Teme (37, 41-45). C celeKUMOHHO-TeHeTUYECKO TOUKU 3pe-
HUs Bompoc (OPMYyIUPYeTCsl C «OOJBIIEBUCTCKON MPSIMOTON»: KOJU Yy AUKHUX
BUJIOB PacTeHUIl €CTb IeHbl aroraMuMu (amoMHUKCHCa), TO UX TMEePEeHOC B KYyJb-
TYpHBIE BUABl METOAAMU T€HHON MHXXEHEPUM — BCEro JIMIIb BOIPOC BPEMEHH,
100 coBpeMeHHas1 OMOTEXHOJIOTHsI, KaK U3BECTHO, «MOXET MouTu Bce» (11, 41).

B 1O e BpeMs O reHax MapTeHOTeHe3a HMYEro He M3BECTHO 300JI10TaM,
U TIPEXIe BCEro IMOTOMY, YTO MapTeHOTeHe3 MMM paccMaTpuBaeTcs He KakK JIHC-
KPETHBIN TPU3HAK, KOHTPOJUPYEMBIM MEHIEJEBCKUMU TeHaMU, a KaK IIPoIece
WA CTamdsl OHTOTEHETUYECKOTO PAa3BUTHUS Y BHIOB C IIUKIWYECKUM THIIOM TIO-
JIoBOTO TIporecca. [lapTeHoreHEeTHYECKOe pPa3BUTHE SMOPHOHOB HauMHAETCS He
C aKTUBAIIMN «T€HOB MAapTEHOTeHEe3a» B TEHOME, a ¢ MOOYKIEHUS SUIEKIETOK K
Pa3BUTUIO. «3aMyCcK pa3BUTUS B sliflie Ha3bIBaeTCsl akTUBauuei. OHa MOXET ObITh
BbI3BaHA pa3IMYHbIMU areHTamMu. OIMH U3 HMX, CaMblif IPUBBIYHBINA, — CIEpP-
MaTO30UJI [HE CIMBAIOIIMIACS C SUIIEKIIETKOM, a TOJBbKO aKTUBUPYIOLIMNA ee —
npum. aem.]. be3 akTUBaUMU Siilla HET pa3BUTHSI, O€3 CiepMaTO30MAa OHO BO3-
MOXHO [3a CUET APYrMX aKTUBAaTOPOB — HpuM. asm.| U B MIPUPONE, U B IKCIIE-
pumenTe» (17, c. 3). IToka 4ToO HUKOMY M3 3HTOMOJIOTOB HE MPUXOIMUJIA MBICIb
O TMOMCKE I'€HOB MapTeHOIeHe3a y TIeil, TaK Kak MapTeHOreHeTUYecKass pernpo-
OYKIMS Y HUX CBSI3aHA C CE30HHBIMU KOJIEOAHUSIMU TEMIIEpPaTyphl. DTOT IIPO-
1lecc paccMaTpUBaJICsI U pacCMaTpPUBAeTCs KaK OMHOPOIUTENbCKAS PETPOMLYKIINS
Hapsimy ¢ CYIIECTBOBAaHMEM IBYPOIMUTEILCKONW PENPOAYKIIMU Y TIACH WM IPYyTUX
HaceKoMbIX (29, 46, 47). Eciu CTpyKTypHBIX F€HOB MapTeHOreHe3a (aroraMum)
Yy pacTeHMil, TTO-BUAMMOMY, HET, TO 3amadya 3KCIIepMMEHTaTopa COCTOUT HEe B
«MHQUIIMPOBAHNN» KYJIbTYPHBIX PACTCHUN «MHUDPUISCKUMU» TeHAMM arloTaMuU
oT aukopactywux dopm (11, 41), a B moabope CUTHAIOB, MHULIUUPYIOLIUX
MapTEeHOTeHETUYECKOE Pa3BUTUE KIIETOK PEMPOAYKTUBHOU chepbl Y KYJbTyPHBIX
pactenuii (44) Uy XUBOTHBIX (46).

IIpusHaBasi mapTeHOreHe3 ocoboii (opMoii MONIOBOM penpPOAYKIIMU, HE-
00XOIVMMO TOMUYEPKHYTh, UTO ATOT CHOCOO HENIb3sl paccMaTpuUBaTh KaK TYIMUKO-
BbIi, KOTOPBIA JMIIL UKCUPYET (KIOHUPYET) HAKOIUIEHHYIO paHee M3MEHYU-
BOCTb. M3BEeCTHO, UTO IAPTEHOTCHETMYECKMM ITOTOMCTBAM IIPUCYIIA CYIIECT-
BeHHas M3MEHYMBOCTh KaK IO MUCKPETHBIM, TaK M 1O KOHTUHYaJIBHBIM IIpH-
3HakaM. OO0 3TOM C ITOJTHOM OIpPeAeICHHOCTHIO IMMCal OCHOBOIOJIOKHUK OTEYe-
ctBeHHOU reHeTnKH FO.A. @uimmmueHKo: «M3BeCTHBIN TeOpeTUK HACIEeACTBEH-
HocTu BeiicmaH [A. Weismann — 3dece u dasee npum. ped.] (1874 roa) naBHO
yXe BBICKAa3aJl MBICIb, YTO M3MEHUMBOCTh B 3HAYUTEILHON CTEIEHU OOYCIOB-
JIUBAETCSl CMEIIEHWEM HaCJEeICTBEHHBIX CYOCTaHIMI OTLA M MaTepu BO BpeMmsi
ormoaoTBopeHus. CrpaBeJIMBOCTb MOJOOHOIO MPEANOJOXKEHUSI MOXET ObITh
MpoBepeHa JUIIb MyTeM CIELUaTbHbIX CTATUCTUYECKUX MUCCJICIOBaHUI, KOTO-
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pble OBUTM TIPOBEACHBI 3HAYMTEIHHO TOo3ke. OOHAKO TaKWe WCCICHOBAaHMS, ITO-
CKOJIbKY IO WIAET 00 MHANBUAYATbHON M3MEHYMBOCTH, HE TOATBEPAVUIM 3TOTO
npeanosoxeHus BelicMaHa W Mpu CpaBHEHUMM M3MEHYMBOCTU (opM, Ipo-
M3OIIEAIIMX TyTeM IapTeHOreHe3a, ¢ U3MEHUYMBOCTBIO TakKMX Xe (GopM, HO
BO3HUKIIMX TyTeM IIOJIOBOTO aKTa, HEe YAaJdoCh MOAMETUTb KaKOro-HUOYIb
OCOOEHHOTO Das3inuus Mexny TeMu M Ipyrumu. [lomoOGHbIe MccaenoBaHUSA
ObUIM MpoBeaeHbl BappeHoM 1o oTHoumleHUIO K gadpHusaM u TisMm, Kactiaem
[W.E. Castle] u ®unurncom [E.F. Phillips] mo oTHolIeHUIO K TPYTHSIM U paboT-
HUIIAaM Halleil oObIKHOBeHHOU myeinbl, ITupconom [C. Pearson], JIu [C.C. Li] u
Paiitom [S. Wright] no oTHoieHuto Kk ocaMm, KactieM ¢ KojuieraMu 1o OTHOLLe-
Huto K Myxe Drosophila ampelaphila, HakoHell, YOATOHOM MO OTHOIIEHUIO K BO-
nopociu Spirogira inflata — v BCIOLy C OIMHAKOBBIM pe3yJbTaTOM, He MOATBEP-
XOaolmuM B3rsiga Belicmana. Y madHmMit, HarmpuMep, ITPOM3OIIEAIINE TTapTe-
HOTEHETUYECKUM TyTeM 0COOM OB Jaxe 6ojiee M3MEHYMBEI, YeM Te, KOTOPHIC
BO3HUMKJIM ITyTEM IOJIOBOIO aKTa; Y OC HauOOJbllIel M3MEHUYMBOCTbIO OTJIMYA-
JIUCh PaOOTHUILIBI (BOZHUKAIOT, KaK M3BECTHO, MOJIOBBIM ITyTEM), 32 HUMM CJie-
JIYIOT caMlibl (BO3HUKAIOT MyTeM IapTeHOTreHe3a) W, HAaKOHel, HaMMeHbIIEeH U3-
MEHUMBOCTBIO OTJIMYAIOTCSI CaMKHU (BO3HMKAIOT B Pe3yJbTaTe OIUIOAOTBOPEHUS).
Taxkum obOpa3om, ciemayeT, Bonpeku BeiicMaHy, mpu3HaTh, YTO MPOUCXOXICHUE
U3 OIIOAOTBOPEHHBIX WM HEOIUIOAOTBOPEHHBIX SIMII, TO €CTh HAJIWYUE WU OT-
CYTCTBHME CMEIICHUS Pa3IMYHBIX HACIEICTBEHHBIX CYOCTaHIIMIA, HE OTpakaeTcs
Ha MHAUBUAYaIbHOU u3dMeHuYuBoCcTU» (47, c. 29-30).

TpeTuith TUI M3MEeHUYUBOCTU. PazHOOOpasue crnocoboB BOCIIPO-
W3BOACTBA CEMSH Y Pa3IMYHBLIX BUAOB PACTECHMI yKa3bIBaeT Ha TO, YTO 3KCIIEe-
PUMEHTATOPHI JOJDKHBI CTAJKMBATBCSA C PA3TMIHBIMM CHCTEMaMU pacrpenesie-
HUS HACJIEACTBEHHOTO MaTepHayiia B Py ITOKOJICHWA, YTO TIPUBOIUAT K HEOMM-
HaKOBBIM THUIIaM pacuUICTUIeHUIA MO M3ydyaeMbIM IpU3HAKaM, a MHOIJA U K OTCYT-
CTBUIO pacuierieHus. UMeHHo ¢ mogoOHo# cutyanueil ctoakHyncd I'. MeHzaenb
B 1860-x romax B r'MOpMIMU3allMOHHBIX dKCIIEpUMEHTaX Ha Hieracium, OOJBIIYIO
YacThb Pe3yJbTaTOB KOTOPBIX CJIEM0BaTO Obl CBA3bIBATH C AMUICHETUYECKOM, a He
C TEeHeTHMYeCKOW M3MEHUYMBOCTHIO.

Ilepeuncinm HeKOTOpbIe pabOThl, MOMACPKUBAIOLINE SMUTEHETUUECKYIO
napagurmy (OI'TT) Hacmegosanust mpusHakoB. I'. Kakcep (48) B 1960 romy mo-
Kazaji, 4TO MepeKIIOYeHUS] OMOXUMUYIECKHX IIMKJIOB MPHY HATUYMHU MepapXuu Ka-
TaJIM3aTOPOB NAIOT (PEHOTUIMYECKUE KApTUHBI JTUCKPETHOTO Pa3HOOOpasus, KO-
TOpPBIE B TEHETUKE TPAIUIIMOHHO COOTBETCTBYIOT MEHAEIEBCKMM TeHaM. A. Dur-
rant B 1962 romy omucan reHorpodsl jpHa (23), a E.JI. bormaHnoBa B ToM Xe
rony mojiyywia HUKOTUHOTpodb! y mineHunsl (20, 21). T.b. batbiruHa npone-
MOHCTPUPOBAJIA JMHUTEHETHYECKYIO TPHUPOAY W3MEHUYMBOCTH SMOPUOHATHLHBIX
CTaauil pa3BUTHUS Yy pacTeHuil (49), mokasaB, UTO B 3aBUCUMOCTH OT MPOMCXOX-
JEHUST 3apofblllieil MOTYT BO3HMKATh Pa3Hble KaTErOpUMU CEMSIH: C IOJOBbIMU
(3UrOTMYECKUMMU) 3apojbllliaMy (IBYPOAUTEILCKOE HAc/eqOBaHUE); C reMUraM-
HBIMU XMMEPHBIMM 3apOAbIlIaMu (IBY- X OJHOPOIUTEIHLCKOE HAcJledOBaHUE); C
MapTeHOTeHETUIECKUMU 3apOJbIlIaMU (OTHOPOAUTEIBCKOE — MaTepUHCKOE WU
OTLIOBCKOE HaclieAOoBaHME) — IMIUIOMIHBIMU (HEpeayLIMPOBAaHHBIN TMapTeHore-
He3), TaIUTIOMIHBIMM (peaylIMPOBaHHBIN MTAPTEHOTeHE3 WM PeayLMpPOBAaHHBIN aH-
JIporeHes); ¢ sMmbpuonaamMu (OTHOPOAUTEILCKOE HACJIeAOBaHUE) — HYLEUISIp-
HBIMM, MHTETyMEHTaJbHBIMU, MOHO3Urorudeckumu. B.A. JlparaBlieB C COaBT.
(50) B 1984 rogy oOHapyXuid CMEHY CIEKTPOB U UucCJa TeHOB [Jis MPU3HAKOB
MMPOAYKTUBHOCTH MIICHUIILI TP CMeHe JTMM-(aKTopa BHEIIHEN Cpembl U MO3M-
Hee ee JoKasaiau Ha obmmpHoM Matepuane (6). C nosummii BI'TI C. 1. Maen-
Kuit ¢ coanT. (7) B 2013 romy paccMoTpesud 3MUTeHETUUECKYI0 MPUPOAY IeTepo-
31ca y pacTeHU Ha MpuUMepe caxapHoi CBeKbl. B mOMeCTUKallMOHHBIX OIbITaxX
A.K. bensieB ¢ koyijileraMu omnucaiu Kak (peHOMeH HOBbIM TUIl oTOopa (mecta-
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OMIU3UPYIOILIUIT), MEXaHU3M KOTOporo Ttoraa obu1 HesiceH. E. A6monka u M. JIam0
MPOAHATTM3NPOBAIA 3T SKCIIEPUMEHTHI C COBPEMEHHBIX TTO3WIINIA W BBISIBIJIM Ha-
CJICICTBEHHYI0 M3MEHYMBOCTb B IMOBEJCHUM YEPHOOYPHIX JMUCHUIL M APYTUX IUKHUX
JKWBOTHBIX, MUMEIOLIYIO 3MUreHeTnyeckyo npupony (51). B 2012 romy C.B. Ca-
BeJIbeB onucan 13 HOBBIX MOACTAAMIT HOPMATLHOTO Pa3BUTUSI TOJJOBHOIO MO3ra ye-
JoBeka 1 6osee 200 ciiyyaeB HapylleHU B ero padote y aMOpuoHoB (52). Oka3za-
JIOCh, YTO caMble paHHUE CTaauM (POPMUPOBAHUSI TOJOBHOTO MO3ra 3aBUCAT HE
CTOJIBKO OT pabOThl TEHOB, CKOJILKO OT B3aMMOIEHCTBUS KJIETOK APYT C APYTOM.

I[TpuMepoB 3MUTEHETUYECKOM M3MEHUYMBOCTH M SIMICHETMYECKOrO Ha-
CJemOBaHUs MPU3HAKOB Y PACTEHUI M XXKMBOTHBIX K HACTOSIIEMY BPEMEHHU W3-
BECTHO IOCTaTOYHO MHOTO. Bce oHM OTHOCSATCS K (heHOMEHaM TaK Ha3bIBacMOI
«HEKaHOHMYECKOM TeHEeTUKW» (TOUHee — HEKAaHOHWYECKOTO HACJIeIOBAaHUS): 3TO
IUTUTENIbHBIE MOTU(UKAIINN, TeHeTUUeCKash aCCUMIUISIIINS, HECTAaOMIBHOCTh Te-
HOMa, BBI3BaHHAas MOOWJIBLHBIMM TEHETWYCCKUMM BJIEMEHTaMU, TapaMyTalluu,
POIUTENBCKUI UMIIPUHTUHT, TOPU3OHTAIBHBIN MEPEHOC TeHOB, OOpaTHasi TpaHC-
KPUIILIMS, SMUTeHeTUYeCKasl JeTepMUHALIMM T10J1a, CBOMCTBA, MPOSIBISIEMbIe MPU-
OHAaMM, WHAKTUBAIIMS X-XpOMOCOMEBI M JaXe «CHTHaJIbHAs HACJIEeICTBEHHOCTH»
no M.E. JlobameBy. OnHako cTaHOBIeHHUE 1ieaocTHO KapTuHbl DI'TI Hacneno-
BaHMs IIPOMCXOOWUT TOJbKO B Haie BpeMs. M.JI. T'omyOGoBCKUII pazmenuni diie-
MEHTBHI TeHOMa Ha JBe MOACUCTeMbl — Ha OOJMraTHbie (F€Hbl U WX PEryjasiTop-
Hble KOMIJIEKCHI B XpOMOCOMax W opraHejjax) M (akyjabTaTHBHbIE (pa3Hble
AHK- n PHK-HocuTenu, ynciio u tonorpadusi KOTOPbIX BapbupyeT B KJIETKax
OopraHm3Ma) 3JIEMEHTBI, 1 TIPSIJIOKUI TUIMUIHYIO SIHMICHETUIECKYI0 TpHaLy pe-
TYJISAIUN: CUTHAJI—>BOCIIPHUATHE CHUTHAJNA JIOKYCOM-TIepeKITIouaTeieM—>IIomaepKa-
HUe BbIOpaHHOTO cocTosiHUS (53).

OTKpBITHE SMUTEHETUYECKON U3MEHUMBOCTH UMEET JJIUTEbHYIO UCTOPHUIO,
HayaJlo KOTOPOM, MO HAallleMy MHEHUIO, MOJIOXWIM UCCAETIOBAHUST PYCCKUX OUOJIO-
roB — b.JI. Acraypoa u H.B. Tumodeena-PecoBckoro. Umu BriepBblE OTKPHIT
TPeTUiA TUIl U3MEHUYMBOCTU, KOTOPHIA pa3Hble YUeHble 0O0O3HAYATM KaK «aCUMMET-
puyHylo» (WM «chydaitHyto») (19, 54), mosgHee — Kak <«aBTOHOMHYIO» (55),
«pean3alMoHHy0» (56) M, HAKOHELl, «3MMUTeHETUYECKYI0» N3MEHUYNBOCTE (57).

Ho cepenuubl 1920-x TonoB cum-
Tajqyi, 4TO (heHOTUH OCOOM HaMpPSIMYIO
OIpeieNIsieTCsl €e TeHOTUIIOM (OTHOMEP-
HOCTb CBSI3U «Te€H—TIPU3HAK»), XOTS TIPH-
3HaBajiM, YTO (heHOTUIT MOXET MoAupU-
POBATBCST YCIOBUSIMU Cpenbl. I pyru-
MU cioBaMmu, B 1920-e roasl paznuyanu
JIBa TUIA W3MEHYMBOCTM — HACJEACT-
BEHHYI0O M HEHACJEACTBEHHYIO (MOIU-
¢ukaunoHHy). B 3T Xe roasl Imoka-
Puc. 3. Myraumusa tetraptera y Drosophila mela- 3aHO, 4TO Y Drosophila funebris ¢beHOTH-
nogaster — npHUMep aCUMMETPHYECKOTo Hacleno- [Tyeckasi U3MEHYMBOCTH Y TOMO3UTOT
BaHUA NPHU3HAKA YETBIPEXKPBLIOCTH Y HACEKO- o MYTaLII/II/I «radius incompletes» HO,Z[‘
mbix (19, 55).

JEP>KUBAETCS Ha BeCbMa BBHICOKOM YpPOB-

He, HECMOTps Ha IMOCTOSIHCTBO YCJIOBUI BHellHei cpenbl. «Cambie “ciadbie”
muHuK gasamu 39,4 %, 36 %, 34 % He nposiBIeHMsI, ObIJIM BIIOJHE PELIECCUB-
Hbl€ U MPU PaCILIETUIEHUU YacTO OTCTaBau OT cooTHolueHus 3:1. Cambie CUJIb-
Hele gaBaau Bce 100 % GeHOTUIMYECKOTO TIPOSIBIICHUS] B YNCTOKPOBHOM KYITb-
Type ¥ 0K0Ji0 6 % (a omHa nuHuUs gaxe 17 %) DIOMUHMPOBAHMS OT CKpELIMBa-
HUSI C HOPMAJIbHBIMU JUHUSIMU. TakuM 00pa3oM, Ha OCHOBAaHUU MMEIOLIETOCs
y MEHsI Matepuaja mnpeaeiaMu “CUiibl NPOsIBAeHUS” radius incompletes B pa3-
HBIX TEHOTHMIIAX HAJO0 CUYMTaTh, C OXHOK cTOpoHBI, 40 % He IpOsIBICHUs, a C
Ipyroii — okojo 15 % momuHupoBaHus. [10CKOMbKY B psiie JIMHUU radius in-
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completes Habmiomasicsl TIepexom B YaCTUYHO IOMWHAHTHOE COCTOSTHME, BCTall
BOIIPOC: CIIPaBEeIJIUBO JIM TPEICTaBICHHE, UTO AOMWHAHTHOCTH (PEIeCCUB-
HOCTb) SIBJISIIOTCS (pyHIAMEHTaIbHBIM CBOiiCTBOM reHa? Cpeau auHUil radius
incompletes ObUIM Takue, KOTOPbIe JOMUHUPYIOT MPU CKPEIIMBAHUU C OOEMMU
HopMaiabHBIMU JuHUSIMU LS5 m KII, m Obumm Takme, KOTOpbie ITOMWHUPYIOT
TOJIbKO TIPY CKPEIMBAHUSAX TOJBKO C OTHOM M3 HUX» (55, c. 49).

OkcnepumenTsl H.B. TumodeeBa-PecoBckoro ObLIM OOMOJHEHBI OpU-
ruHalbHbIMU UcclenoBaHusiMu b.JI. Actayposa (19, 54) ¢ myTauueii tetraptera
(yeTbipexkpbliocTh) y D. melanogaster. EMy ¢ 0COOEHHOI SICHOCTBIO YAal0Ch
1oKa3aTh HE3aBHUCHUMOCTBH 3KCIpecCUr (EeHOTUIOB OT TeHoTura. CpaBHUBas
MPOSIBJICHWE MYTAaHTHOTO TIpHM3HAKa Ha JIEBOM M IIpaBOM CTOPOHE Teja MYX,
B.JI. ActaypoB 3akiioyaeT, YTO aCUMMMETPUYHOE HACJIeIOBaHWE MYyTalluM O0b-
SICHSIETCST CaMOCTOSITEIbHOM M3MEHUYMBOCTBIO, HE CBOAMMOIN HU K TeHETHYE-
CKMM, HM K BHEIITHWM YCJIOBHSIM M JIeTePMMHUPOBAHHOW BHYTPEHHUMM YCJIO-
BUsIMM pas3Butusi. «['eHoBapuauus fetraptera (tr) peueccuBHa. IIpucyTcTBys B
TOMO3UTOTHOM COCTOSIHUM, (haKTOp BbI3bIBAET BECbMa Pa3HOOOpa3HbIe M3MEHE-
HUS eaiamepos, a B HEKOTOPBIX CAydasix MpeBpallas WX B HACTOSIILEE KPbLIbILI-
Ko. BapualimoHHO-CTaTUCTUYECKUI aHAIM3 3TOTO SIBJICHUs MPUBOAUT K IOpa-
3UTEJIbHOMY Ha TEPBbIA B3IJISIA BBIBOAY O HE3AGUCUMOL UMEHYUBOCMU NPUSHAKA
Ha pa3Hblx cmopoHax opeanuzma» (54, c. 54). «B Bapmaluy MHAUBUAYATbLHOTO
pa3BUTHS, HE CBOIUMOM K eeHOMURUYECKUM PA3AUMUAM U NPIMbIM 6030elicmeusm
cpeodst, BuauT H.B. TumodeeB-PecoBckuii (1925) nmpuurHy HEITOJIHOTO IPOSIBIIC-
HUSI TeHoBapuauuu radius incompletus v Drosophila funebris. Tlnanker (Plankett,
1926) nepXuTCsT TOro e B3IVISIAA MO OTHOIIEHHMIO K aCUMMETPUYHOMY BbIpaxKe-
Huto npusHaka Diacheta y D. melanogaster — SBIeHUIO0, TPUHIUMUAIBLHO CXOJ-
HOMY C acuMmmeTpueil tr» (54, c. 58). ACUMMETPUUYHBIA TUI W3MEHUYMBOCTU Y
TOMO3UIOT B JIUTEpPaType HepeaKo 0003HAYal0T KaK «IMPaBWIO HACJIEAOBaHMS IO
ActaypoBy» (55-57).

OOBsICHSIS TpUPOLYy HOBOro Twuila mM3MeHuuBocTH, b.JI. AcraypoB uc-
MOJB3YET CJAEAYIONLYIO JOruKy. CTaHOBIeHWE (DEHOTUIIOB MYX IO MYTaHTHOMY
MPU3HAKY OH OIMCHIBAET C MOMOIIbIO CTaHAAPTHOU dopmyibl: a = F(p, g, e),
rme p, g U e — BKJIaAbl COOTBETCTBEHHO ILIMTOIUIA3Mbl, TEHOTUIIA M YCJIOBMI
cpenbl OOMTaHMSI B peaqu3alMio NMpu3Haka. OTMEYEeHO, YTO Y MYTAHTHBIX MYX
Bce Tpu (haKTOpa MACHTUIHBI, U TIOTOMY OHM HUKAK HE MOTYT OOBSICHUTDH IIPH-
pony OoOHapy:KeHHOM MM M3MeHYMBOCTH. «Ecim obGpatmMcst K KOHKPETHOMY
MpUMEPY U3MEHUYMBOCTU TaJITEPOB B TOMO3UTOTHBIX KYJIBTypax (f#) W 3amaguM
cebe BOMpPOC — HEIOCTOSTHCTBY Kakoro u3 Tpex (akTopoB (p, g, €) obsi3aHa Ba-
pyaInms HaIlero MpU3HaKa, TO MepBOe, YTO MBI MOXET YTBEPXKIATh KaTeToprIe-
CKHM, 3TO TIOJTHAs HETPUYACTHOCTh K 3TOM M3MEHYMBOCTH TEHOTHIIA M HETO-
CPENCTBEHHBIX BO3MEUCTBUII BHEIIHEN cpeabl. PemaloliuM ocHOBaHUEM ISt
TAKOTO YTBEPKIEHMS SIBJISIETCSI HE3aBUCHMOCTD BBIPDAXKEHUST M MPOSIBICHUST MPU-
3HaKa Ha pa3HbIX CTOPOHAX OJHOrO0 W TOro Xe MHAMBHAYyMa. O0Ge MOJOBUHBI
MyX Pa3BUBAIOTCS B COBEPILIEHHO OJAMHAKOBBIX BHEIIHUX YCIOBUSIX, TeHOTUIIYE-
CKHE YCJIOBUSI TaKKe BIOJIHE OMHOPOIHBI, TEM HE MEeHee, CTpOeHME MpH3HaKa Ha
pa3HbIX CTOPOHAX MOXKET BBIPA3UTBLCS B ABYX KpailHUX (popMax BapuallOHHOTO
psna U maxe B aJbTepHATUBHON (opMe (HaJIMUMe WIM TTOJHOE OTCYTCTBHE IIPH-
3Haka). O4eBUIHO, HE 3[eCh HAIO MCKaTh IIPUUYMHBI U3MEHUMBOCTU» (54, c. 57).

ACHUMMETPUYECKYI0 M3MEHYMBOCTD IO TE€HY #7' IIPUINCHIBAIOT «BHYTPEH-
HUM» (hakTopaMm 0e3 YTOUHEeHHUSI UX MpUuponbl. «O003HAUMM BHYTPEHHME YCIIO-
BuUs OykBO# (i), uMeeM OKOHYaTelbHylo (opmyay passButus: a = F(p, g, e, i).
Bynem HasbBaTh Ty M3MEHUYMBOCTh, KOTOpasi 3aBHCUT OT HEITOCTOSHCTBA (ak-
TOpa i, CAMOCMOSMENbHOU UMEHYUBOCMbI0 OPTaHOB, 3a4aTKOB U T.IL.» (54, c. 58).
«OCHOBHOI BBIBOJ 3aKJIIOYAETCSI B TOM, UYTO O02POMHOE KOAUYECHB0 NPU3HAKOG
Drosophila obnagaeT M3MEHUYMBOCTbIO, KOTOpasi HE MOXET ObITh CBedeHA HU K
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eapuauuu 2eHOMUNU4eCKUX, HU K AUSHUIO 6HewHUX ycaosull. IBMEHUUMBOCTh 3Ta
OCOOEHHO OTUYETIMBA y JTAOOPATOPHEBIX MYTAIIWif, TIe MBI €€ HaXOOWM TO B BUIE
HETOJHOTO MPOSIBJICHUS, TO B BUIE CUJIbHO BapbUPYIOIIEro BbIpaxkeHus. OgHa-
KO, OHa UMEETCS] U Y HOPMaJIbHBIX BUJIOBBIX MPU3HAKOB, OTJUYASICh OT U3MEH-
YMBOCTU TIEPBBIX JIMIIb CBOMM MaciuTaboMm. M Haue roBopsi, €CliM BEPHYThCSI K
HallleMy YCJIOBHOMY cIOocO0y 00O3HaueHHUsI pa3BUTHSI OpraHU3Ma WM OpraHa,
TO NIPU JAAHHBIX BIOJIHE MOCTOSIHHBIX p, g, e GyHKuusa a = F(p, g, e) UMeeT lie-
JIBIA PsiI BOBMOXHBIX 3HAYeHUH @y, a, a3, ..., A, U 3MO NPOUCXOOUM 8 CULY 8d-
puayuu HeKkomopozo (axkmopa i, KOTOPBIi MPUXOJUTCS BBECTU B UMCJIO apryMeH-
TOB Hallleil GyHKUIUU. MBI BUOUM, YTO SIBJIEHHWE, BOCIPUHSATOE HAMM HA TIPU-
Mepe TeHOBapUalluM fefraptera KaK WCKIIOYUTEJbHOE, IIPEACTaBiseT co0oil
JIAIIL OBIONIMI B Tiia3a JEMOHCTPATUBHEINA TIpUMEp OYEeHB IMMPOKO PacIpo-
CTpaHEeHHOM 3aKoHOMepHOCTH. [lapamokcaabHOCTH TOTO, UYTO “npasas cmopoHa
He eedaem, umo meopum neeas’”, HECKOJIBKO YMEHBIIIAETCST B HAIIMX Tia3ax» (54,
c. 72). «3aech Mbl BOOYHIO BUIUM, KaK 3bIOKM TaKHWe CBOMCTBA XXUBBIX CYILIECTB,
KaK HacaedcmeeHHOCMb, CUMMeMpUs, MO4HAS pecyaayus OHMO2eHeMUYeCKUx npo-
yeccos, CBOWCTBA, KOTOpPble Mbl HEPEIKO CKJIOHHBI BOCIPUHUMATHh KaK HEOTH-
eMJIeMble aTpUOyThl opraHn4eckoro Mupa» (54, c. 103).

B mocnegHue roabl ycTaHOBIEHBI (DaKThl MPUHLIMIIMATIBHO HEYCTpaHU-
MOI CTOXaCTUYHOCTU B 9KCIIpeccuM TeHoB (58). BeiscHeHMe TOoro, CBOAUTCS U
runoTeTudeckuii pakTop i ActaypoBa K yKa3zaHHOI CTOXaCTUYHOCTHU, BapbU-
pyIOllieil OT KJIETKM K KJIETKE, WM OH ONpeAeisieTCs] TUCTOHOBBIM KOIOM, pery-
JINPYIOIUM 3KCIIPECCUIO B OOJIBIION COBOKYITHOCTH KJIETOK, 00Opa3yIOIINX MPH-
3HaK, — 3TO BaXkKHas 3amada OyIyIINX MCCICTOBAHUIN MPUPOIBI TUIIOTETHIECKO-
ro ¢axropa i

DKkcnpeccust MyTaumii tetraptera 1 radius incompletes y roMO3UIOT Ha-
msigHo mnokasana, yto I'IIT (peHoTun ocobeit ompeaensieTcs UX TeHOTUNIOM U
BIUSTHUEM YCJIOBUI Cpelbl) HE CIIOCOOHA OOBSICHUTH PEalbHYI0 KAapTUHY W3-
MEHYMBOCTH. DTU HaOMIoneHUsI npuBeln pycckux omonoroB b.JI. AcraypoBa u
H.B. TumodeeBa-PecoBcKOro K OTKPBITUIO TPETHLETO THUITA M3MEHUYMBOCTH, MMEIO-
1LIero, MO HallleMy MHEHUIO, 0coOyi0 3HAUMMOCTb KaK [Jis1 oOlleil Teopuu Ha-
CJIEACTBEHHOCTH, TaK M ISl Teopuu cejekuuu. «Bcsikomy mpoueccy ¢opMoo6-
pa3oBaHUsl B OpraHU3ME CBOMCTBEHHA HEKOTOpasl AOJISI CaMOCTOSTENIbHOM, CITy-
YaliHOM W3MEHYMBOCTU, HECBOAMMOMN HU K JECUCTBUIO F€HOTUIIMYECKUX pPa3JIU-
YMid, HU K TIPSIMBIM BO3IEMCTBUSIM BHelIHel cpenbl» (54, c. 103). «ActaypoB
OOBSICHUII HEIIOJTHOE W aCUMMETPUYHOE MPOSBIIEHUE 3TOTO IMpPU3HAKA (UETHI-
PEXKPBIJIOCTH) €TO CAMOCMOSMEAbHOU UMEHHYUBOCHbI0, HE CBOTUMONM HU K T€HO-
TUTY, HA K BHEITHUM ycJIoBUSIM» (56, c. 18).

AJIIeKBaTHOE OMMCaHNE M3MEHYMBOCTU TIO JIFOOBIM TUCKPETHBIM MOP(O-
JIOTMYeCKUM MpU3HAKaM JIODKHO YYWUTHIBATh KakK apudmeTHyeckue, Tak U Ieo-
METpUUYECKHE CBOMCTBA MPU3HAKOB, UTO OjiecTsiie npoaeMoHcTpupoai b.JI. Ac-
TaypoB (54). DTa aneKBaTHOCTb OCYIIECTBJSETCS 4epe3 KCIOJb30BaHUE TOHSI-
TUIN «CUMMETPUSI—AaCUMMETPHsI», COOTBETCTBYIOIINX SIMUTEHETHYECKON (pean-
3aLIMOHHOM) M3MEHUYMBOCTU Y PACTeHUIN U XUBOTHBIX. M3 nuTepaTypbl MOXHO
nogo6paTh MHOXECTBO IMPUMEPOB aCUMMETPUYECKON W3MEHYMBOCTU IUC-
KpEeTHBIX NMpu3HakoB. K Hambojiee paHHUM IIpUMepaM OTHOCUTCS OIMMCaHUE
P. Tonpamimuarom (R. Goldschmidt, 1915 rox) ruHaHapomopdoB npo3odu-
JIBI, Y KOTOPBIX OIHA MOJIOBMHA Tejla ObLIa MYXCKOM, a Apyrasi — JKEHCKOM. «Y
TaKUX MyX TIPOAOJbHAS — CaruTTallbHasg — TUIOCKOCTb, OTHEJISIONIas JIEBYIO
MOJIOBUHY OT TIPaBOi, M3 OOBIYHON 3epKAIBHON CMMMETPUM CTaja HEOOBIYHOM
aHTUcUMMeTpuuHou» (59, c. 132). «['mHaHApOMOP(DU3M Y HACEKOMBIX SIBJISIETCSI
CleACTBUEM MMOTepu X-XpPOMOCOMBI IIpU OIUIOAOTBOpeHUM 3UToThl. IlonoBuHa
TeJla Y TaKUX MyX MO (PeHOTUIly U HAOOPY MOJOBBIX XPOMOCOM SIBJISIETCSI MYXK-
CKOI1, a mpyrast — xeHckoi» (60, c. 111-112).
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Hab6momaemble pe3yabTaThl I3MEHIYMBOCTA Y TOMO3UTOTHEBIX MYyX TTPOTH-
BOpEUMIIN «IIpaBuily MeHmenst» st Pisum 00 OTCYTCTBUM T€HOTHITMYECKOTO
pa3HooOpa3usi Mpy PEerpoAYKLIMH TOMO3UTOT U «IpaBuily MoraHHceHa» O CHU-
XeHUN (EeHOTUITMYECKOTO pa3HooOpasus B MOTOMCTBaxX roMosuror (61). Koi-
JIN3UST MEXIY OTKPHITUEM HOBOTO TUIIA M3MEHUMBOCTM M MEHJEJIeBCKOM IMapa-
JUTMOI HacleIoBaHUsS yKa3biBaja Ha HEMOJHOTY MEHAECIeBCKUX MpaBUJl Hacle-
JOBaHMSI, YTO JOJKHO OBLIO MPUBECTU K BKIIIOUEHMIO «IIpaBWJI HaclieAOBaHUS
1o ActaypoBy» (Hapsimy ¢ MEHIEJIEBCKUMM) B HEKME «OOIIMe MpaBuia» Hacaea0-
BaHMsl. OOHAKO 3TOr0 HE MPOM3ONLIO, U KOJIIM3HUS 3aBepllWIach BCETO JIUIIb
MOSIBJIEHNEM [JBYX TEPMUHOB — <«IIEHETPAHTHOCTb» U <«3KCIPECCUBHOCTE» (62),
He OOBSCHSIOIINX TIPUUMH U CYTM HOBOTO THUIIA U3MEHUMBOCTU. HarmoMHUM, 4TO
TIEHETPAHTHOCTDb M3MepsIeTCs TIPOLIEHTOM 0COOeit — HOCHUTes el M3ydaeMoro reHa
(annenst), y KOTOPbIX OH MPOSIBUJICS, OT 4YMcCJia Bcex ocobeit B momynsituu (17,
c. 623), a 3KCIIPECCUBHOCTb — 3TO «CTEIEHb PEHOTUITMYECKOTO ITPOSIBIEHNS Te-
Ha, KaK Mepa CUJIbl ero AeHCTBUSI, oNpeaeasieMas 1o CTEIeH! pa3BUTUS TIpU3HA-
Ka. MyTaHTBI C HEMOJHOM MEHETPAHTHOCThIO MUMEIOT, OUEBUIHO, BO MHOTUX CIIy-
yasix ocoboe MpeapacroioxeHne K U3MeHYMBOM 3kcnpeccuBHOCcTU» (17, c. 840).

AcuMMmeTpuyHasi u3MeHYMBOCTb 1Mo B.JI. ActaypoBy 3aTparuBaeT caMble
pas3IuyHbIe TPYIIbl IMIPU3HAKOB M, KaK OTMEYaloCh BBIIIE, MO COBPEMEHHON
KJacCU(PUKALKM ee OTHOCSAT K SIUTeHETUYECKON M3MeHUnBocTH (56, 63, 64).
BHyTpeHHMe (akTophl AaCUMMETPUU B PAa3BUTUM IIPU3HAKOB BKIIIOYAIOT 3IIUATE-
HETUYECKME MEXaHM3Mbl aKTUBALIMM M WHAKTUBALMM KaK CTPYKTYPHBLIX T'€HOB,
TaK U T€HOB-PETYJSITOPOB, a TakKXKe BHEIIHWE CUTHAJIBI, YIaCTBYIOLINUE B pPeasii-
3allMM OTHEJBHBIX CTaguii MOpdoTreHe3a Y BBICIINX pacTeHUI M XWBOTHBIX. M-
JOCTPALIUSIMU ACUMMETPHUIA TIpu MopdoTeHe3e CIyKaT MHOTOUYMCICHHBIC TIPU-
Mephl «roMeo3uca» «(Bateson, 1894) — mosiBieHrMe y ocobu yacTeli Tejia, KOTO-
pble B HOpPME JIOJDKHBEI OBITH pacIojioXKeHBI B IpyroM cerMmeHTe» (60, c. 117).
Takue TepaTosornuyeckue HapylIeHUs] 0003HAYalOT KaK «IOMEO3MCHbIE, WU Te-
TepoMopduueckue», MyTallMyd, KOrjga y opraHu3Ma Ha MecTe OJHOIro opraHa
pa3BMBaeTCsl OpraH APYroro Tuma (Hampumep, y Apo30(uabl MpU MyTalluU
antennapedia Ha rojoBe Ha MeCTe€ aHTEHHBI (PopMUpYyeTCs KOHeuHOocTh). Uc-
clefoBaHUE 3TUX MYTALlMi TTO3QHEe MPUBEIO K OTKPBITUIO TPAHCKPUILIMOHHBIX
¢akropoB (TD) mopdorenesa (T — Genku, KoHTpoaupylouue cuare3 MPHK
Ha matpuie JIHK, kortopbie (pyHKIMOHUPYIOT JIUOO CaMOCTOSITEJIbHO, JINOO B
KOMIIJIEKCE C APYTUMU OeJIKaMU; pPeIpeccopbl 00eCeunBalOT CHUKEHUE, aKTH-
BaTOpbl — TIOBBILIEHUWE KOHCTaHThI CBs3biBaHUsI PHK-monvMmepasnl ¢ peryssi-
TOPHBIMH TIOCIIEAOBATEIBHOCTIMM peTyInupyeMoro reHa). MMeHHO ToMeo3uncHast
myTauus tetraptera y D. melanogaster nozsonuna b.JI. ActaypoBy B 1927 romy
OTKPBITb TPETUU TUTI U3MEHUMBOCTH — ACHUMMETPUIHYI0O U3MEHUYMBOCTD (54).

B 1914 roay B JloHaoHe cocTosiiach IMyOIMYHasi JUCKYCCUSI MEXAY Hayd-
HeiMu iKojdamMu K. IMupcona (HacnemoBaHue merocty y cobak) u H.I'. Humbco-
Ha-Oae (N.H. Nilsson-Ehle), npennoxusiiero B 1909 romy rumore3y Mojiu-
MEpPHBIX T€HOB IS ONUCAHMUS HAaCJIeJOBAaHUSI KOJIMYECTBEHHBIX IPU3HAKOB Y
XJIEOHBIX 3/1aKOB (TIO03[HEE MOJMMEPHbIE Te€HbI ObLIU IMEPEUMEHOBAHBI B MOJIU-
rens). H.W. BaBiioB B To Bpemst padotan B [epmanun — B Mene y D. Tekkes
(E. Haeckel), oueHb xoTea moObIBaTh Ha 3TOM AMCITyTe€, HO HayaBIlIasiCsl MUPO-
Basl BOIlHa 3acTaBUJIa e€ro KpyxXHBLIM ItyTeM 4depe3 Hopseruro, IBenuto, OuH-
ngHauto BepHyThes B Poccuto. Twnoresy H.I'. Hunbcona-One mkona K. TTup-
COHA He TIpUHSJIa, HO W caMa He CMOIJIa OOBSICHUTH HAclleAOBaHME TIETOCTH Y
cobak. [To3mHee BMECTO MPEOITONOXKEHHS O TTOJIMMEPHBIX TeHaX OblJla BEIIBUHY-
Ta TUTIOTE3a, COTJIACHO KOTOPOU TpM Mop(doreHe3e B TKAHSIX XXWUBOTHBIX W pac-
TEHWI HOCUTEISIMU TO3ULMOHHON MHMOpMaALIMU clIy>KaT MOp(OreHbl (aKTuBa-
TOPbl U UHTMOUTOPHI), PeaTU3yIOlI1e CBOM CBOMCTBA MOCPEACTBOM MPOCTPAHCT-
BeHHOM muddysnu (65).
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PaccmoTpuM crenyrolnnii mpuMep: B SIOJIOHEBOM caly, TIe BCe OCPEBbS
OIHOTO COpPTa TeHETUYSCKU MIACHTUYHBI (KJIOHBI), UMEETCS KaK TaKoe IepeBo, Y
KOTOPOTO TepBasi CKeJIeTHasl BETBb OTBETBIISIETCSI OT 1ITaMba Ha BbicoTe 50 cM 1
HarpapJicHa Ha 0T, TaK U ApYyroe, y KOTOporo oHa pacriojoxeHa Ha BbicoTe 1 M
U COPMEHTHPOBaHA HAa BOCTOK. DTO TUIIMYHOE MPOSIBJIEHUE «TPETheil M3MEHUU-
BOCTU» Mopgonornueckux npusHakoB no b.JI. ActaypoBy (54).

OO61ien3BecTeH MOpdoreHe3 y KpUCTA/UIOB, 00pa3oBaHUE JIEASTHbIX Y30-
pOB (CXOXHUX C JIUCThSIMM PACTEHMI) Ha OKOHHOM CTeKJie, MOP(OJIOrnYecKoe
pa3Ho0OOpa3re CHEXWHOK, ACHAPUTOB, BBIPACTAIOIIMX MPU DJIEKTPOIM3E MeTas-
JIOB Ha KpasiX 3JIeKTPOXMMHUYECKOM BaHHBI U T.1. I1ogoOHbBIe MpUMEpPHI IMOKA3bI-
BaOT, YTO MOP(OTeHETUIECKHE TTPOIIECCHI B IIIMPOKOM CMBICIIE CJIOBA MOTYT pea-
JIM30BBIBATHECS 33 CUET CAaMOOPTAaHM3allMM W COBCEM HE KOHTPOJIMPYIOTCS Harps-
MYyI0 TeHaMU (B TMepevYMCIICHHBIX TIpUMepax O TeHaX He MOXKET OBITb M PeUH).

Knaccudumkaumsa mpu3HaKOB Yy pacTeHUN WM BMUTEHETH-
ka. CoracHO COBpPEMEHHBIM OIpeNesIeHUsIM, TEHOM Ha3bIBalOT creuuduye-
CKy10 mocjenoBaTebHOCTh HykjaeoTuaoB B JIHK (y HekoTopeiXx BUPYCOB — B
PHK), nerepmunHupytolinx Ju00 HYKJICOTUAHYIO IOCIEI0BATEIbHOCTh TpaHC-
nopTHHIX uian pubocoMHblx PHK, nnbo mociaegoBaTelbHOCTh aMUHOKMCIOT B
Oenkax (CTPYKTypHbie TeHbl). Kak mnpaBuo, Te€Hbl COCTOST M3 JMAEPHON U
TpeijepHOi obiacTeil, MeXIy KOTOPBIMM HAaXOIATCS KOAUpYIolUe (3K30HBI) U
Hekoaupymole (MHTpoHbI) nocaeaoBareabHocTy (17, c. 210). T'IIT yeTko pa3-
JINYAET TTOHATUS «Te€H» U «IIPU3HAK», OTHOCS MEPBOE — K MOJIEKYJISIPHOI TeHe-
THUKE, BTOpoe — K o01eil 6uonornu. CToJib XK€ YETKO ClIeyeT pa3nesisiTh MOHSI-
TUSI «IIpU3HAK» U «Mmpoiecc». [IpusHak — 3To atobasi yepta, 0OCOOEHHOCTb WU
CBOMCTBO, TIPHUCYIIEE OTACITHLHOM OCOOM WIIM WX COBOKYITHOCTSIM B JAHHEINA MO-
MEHT BPeMEHM, TOT/Ia KaK IPOoIecC O3HaYaeT CMEHY COCTOSHUI BO BPEMEHH, TO
€CTb COBOKYITHOCTb IMOCJEAOBATEIbHBIX ACHCTBUI MO MOCTUXKEHMIO HEKOIO pe-
3yJbTaTa, KOHEYHOTO UTOra (Hampumep, OHTOTe€He3 PACTeHUsI, NPOU3BOACTBEH-
Hblil npouecc). ITomyepkHeM AOMOMHUTENBHO, YTO OHTOreHE3 — MPOLECC, WAY-
1M BOOJbL OCH BPEMEHH, a U3MEHUYMBOCTh JIOOOT0 MpPU3HAKA PETUCTPUPYETCS
JIMILIb B OMUH M3 MOMEHTOB BPEMEHM, IMOITOMY pa3Max M3MEHUMBOCTH MpPHU3Ha-
Ka Ha pa3HBIX 3TallaX OHTOIeHe3a BCerna OpTOroHajieH BpeMeHHOM OCH.

Ilepexons K kilaccudukaluuy NpU3HAKOB, OTMETUM, UTO B pamkax ['TITT
pa3MyIaoT TUCKPETHEBIE (ITpephIBHBIC) W KOHTUHYAJIBHBIC (HETIPEPHIBHEBIC) TTPH-
3HaKM, KOTOPBIE TIPY MIPOBEICHUN M3MEPECHUI OTIEIbHBIX YacTell 1 IIEeJbIX pac-
TEHU PETUCTPUPYIOTCS B TpeaesiaXx YMCIOBBIX 3HAYEHUM, OTHOCUMBIX JTMOO K
apu(PMETUIECKIM TTOHITUSM, MO0 K MOHATHSIM TPEXMEPHON eBKIMIOBOI reo-
MeTpuM. B cBolo ouepeab, TMCKpEeTHbIC MPU3HAKU paclajaloTcsl Ha JABE TPyI-
Mbl — Ha aJbTePHATUBHBIC U CUETHbIC. AJIbTEpHATHBHbIE MPU3HAKU UMEIOT HE-
CKOJIbKO COCTOSIHMI (IBa WM OOJbIIIE: OKpacka I[BETKOB — Oeyasi, po3oBas 1
KpacHasi, MHOXXEeCTBeHHble (opMbl hepMeHTa — M30(MEPMEHTHl U Ap.) U, KakK
cienyeT U3 MHOTOYMCIEHHBIX HAOMIOAEHUI, Y pacTeHUIl OObIYHO HacCleayloTCs
B COOTBETCTBUM C mpaBuiaMu MeHpaensi. CueTHbIe MPU3HAKU XapaKTepU3yloT
YUCIO YacTeil pacTeHUs] WM KaKOro-jaubo opraHa (HampuMep, YHMCIIO JIMCThEB,
COLIBETHH, IIBETKOB, CEMSH U ITIJIOMOB HAa PacTEHMH, a TaKXKe YMCIO CTPYKTYp-
HBIX 3JIEMEHTOB B IIBeTKaxX M Ip.). M3MEeHYMBOCTh CUETHBIX NMPU3HAKOB TOTUM-
HsieTcsl OMHOMUAJIbHOMY 3aKOHY (3akoHy Ketiie) (47). B otinuune oT anbTepHa-
TUBHBIX TPU3HAKOB Yy CUETHBIX HACJIeIOBaHWE, KaK IPaBWIO, HE TOTUMHSICTCS
npaBuiaaM MenHzaenss (KpoMe TaKCOHOMHWYECKHUX CUETHBIX IPU3HAKOB, KOTOpPHIE
UIESHTUGULIMPYIOT POA WIM BUI; OHM XKECTKO JETepMUHUPOBAHbI FeHAMU M CTa-
OWIbHBI KaK B METaMepax, TaK U B IKOJOTMUYECKMX PsIax).

B pamxax BOI'TI BwimenstroTcsl ocoObie TPYINBI MPM3HAKOB — Mopdore-
HeTUYeCcKue, penpoaykKTuBHble U aAp. K MopdoreHeTHueCKUM MOXHO OTHECTH
(bpakranbHble TIPU3HAKKU, KOTOPbIe (POPMUPYIOTCS ¥ PACTEHUI U XXKMBOTHBIX MPU
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MopdoreHe3e M MTOTOMY He MOTYT KOHTPOJHUPOBAThCS TeHaMU HampsMmyio. Ha-
MpUMeEp, Y PacTeHU K (paKTabHBIM TTPUINCIISIOT TPU3HAKN COCYIMCTBIX CHC-
TeM (oOpazoBaHUEe KCUJIEMbl U (bJIOBMBI), KOPHEBOM CUCTEMbI, 3MOPUOHAIbHBIE
npu3Haku (49, 66). Iporecchl MopdoreHe3a y pacTeHUI ONMMCHIBAIOTCS IPEBO-
BUAHBIMU (ppakTajgamu (66).

CdhopmupyeM Tpuaay TMPU3HAKOB (IUCKPEeTHbIe—KOHTUHYaIbHbIe—(paK-
TaJlbHbIE) U C MaTeMaTUUYEeCKON TOYKU 3pEeHUS] PACCMOTPUM HUX CXOACTBO U pas-
quune. [lpyu3Haky MOMYyYEHHOU TpUaAbl YETKO pPas3MyaloTCsl TeOMeTPUYeCKOi
pa3mepHocThio D. ¥V 11000ro reoMeTpuuecKoro o0bekTa ee MOXHO pacCUMTaTh,
WUCXOASI U3 3aBUCUMMOCTU YBEJIWUEHUS pa3Mepa O0beKTa S OT yBEJUUECHUSI €To
JuHeHHBIX pa3MmepoB L: D = log(S)/log(L). Ansa nuaumn D = log(2)/log(2) = 1,
st mockoctn D = log(4)/log(2) = 2; misa obsema D = log(8)/log(2) = 3. B
OTNINYME OT (PUTYp €BKIMIOBOM TeOMeTpUM, (paKTabl — 3TO TEOMETPUICCKIE
O00BEKTHI C APOOHOI pa3sMepHOCThIO (67). JIMCKpeTHBIE MPU3HAKKA C TEOMETPH-
YeCKOil TOYKM 3pEeHUSI OJHOMEpHbIe, TOTAA KaK KOHTMHYaJlbHbI€ MOTYT OBITh
OIHO-, IBYX- WJIM TpeXMEpPHbIMU, a (pbpakTajibHble — BCErga MMEIOT JPOOHYIO
pa3mepHOCTh (66). TakuM o6Gpa3oM, PenpOIyKTUBHEIC TTPU3HAKKA PACTEHUN MO-
IYT ObITh CUETHBIMHU (YMCJIO LIBETKOB, CEMsH, IUIOAOB Ha pacTeHUsX) U (pak-
TaJbHBIMU (3MOPUOHAJIbHBIE CTPYKTYPhl LIBETKOB U 1Ip.). CUeTHBIC TAKCOHOMMU-
YyecKre TMPU3HAKU OOBIYHO HAXOMSTCS MO KECTKMM KOHTPOJEM TeHOB (YMCIIO
yacTel M OTHENbHBIX CTPYKTYP 1LIBETKOB). MI3MEHUMBOCTBH IPYTOi TPYIIIBI CUET-
HBIX TIPM3HAKOB (YMCJIO LIBETKOB, CEMSIH M TUIOAOB Ha PAaCTEHUSIX) KOHTPOJIUPY-
€TCSI BHEIIHMMM CUTHAJIaMM (HampuMmep, IUIOTHOCTHIO pa3MeEIleHUs pacTeHU B
(puToLeHO3€E), TO €CTh OHM CKOpee SMUTEHEeTHYeCKUe. DMOPUOHATBHBIC Xe TPH-
3HAKW M CBSA3aHHBIC C HUMM MPU3HAKN TKAHEH 3apOIBIIIEBOTO ITyTH OTHOCSITCS K
(bpakTabHBIM 1 KOHTPOJUPYIOTCS XOOOM MopdoreHe3a (3MUTEHETHUECKN).

DnureHeTuka M peNpoOAYKTUBHAsT OMOJOTUSA pPacCTEHHUIA.
B coBpeMeHHOIT OMOJIOTMM B OCHOBHOM HCCJIEAYIOT TOJbKO IeHeTUUECKUe yIpaB-
srone cucteMbl B pamkax I'HIII, xorg mobasg MojieKyna Oenka WM JIFOOOM
OMOXUMMYECKUI LMK B KJIETKE, CIIOCOOHBIE HAXOAUTHCS B IBYX COCTOSIHUSIX
(«+t» UM «—»), MOTYT TiepedaBaTh UH(POPMALIMIO CIEAYIOLIEMY TTOKOJIEHUIO MO-
JIEKyJl UM KJIeTOK. Takue mepekiaioueHus B Tpefenax KJIETOK CIOCOOHBI MpH-
BOJIUTH K BMUTEHETUYECKOM (hOopMe M3MEHUMBOCTA M HACIEAOBAHUS.

Pazsutue OITI BBISIBUIO HOBble (DEHOMEHBI M MEXaHW3Mbl HaCJIEICT-
BEHHOM M3MEHUYMBOCTH, OAVH M3 3aMeyaTeIbHBIX Pe3yJbTaTOB 3TOT0 HampaBie-
HUS — OTKPBITHE HOBBIX ITPU3HAKOB W CBOMCTB, HACJEIOBaHWE KOTOPHIX BO3-
MOxHO Jmirb B pamkax DITI. ®opmupoanne koHnenumu DT mpomcxommino
He ogHOMOMeHTHO. B Hauvame XX Beka OBIIM ONMMCAHBI JUIATEJIbHBIE MOIN(PU-
KaluM, MOCTENeHHO 3aTyXarllue B psiay rokojeHuii. B 1927 rogy B.JI. Acray-
POB OTKPBLI «TPEeTbi0 U3MEHUYUBOCTH» (19, 54). JloctaTouHO JaBHO paclundpo-
BaHbl MEXaHU3Mbl BMUTEHETUYECKUX (PEHOMEHOB — alleTUJIMPOBAaHUE T'MCTOHOB
n metuaupoBanne JHK (68). «'McTOHOBBIN Kom» MpeACTaBIseT coOoi HaGop
MOIMMUKALINI TMCTOHOBBIX «XBOCTOB» Ha ITOBEPXHOCTH HYKJIEOCOM, KOTOPBIi
MOXHO 1IeJIeHaIpaBJIieHHO MEHSITh, MOABEPraTh OTOOPY U MepeJaBaTh MO HacCed-
CTBY. DTO OCHOBHOW 3IMMI€HETUUYECKMI MEXaHW3M, KOHTPOJMPYIOLIUI BKIIOUE-
HHUE WM BBIKIIOYCHHE TE€HOB M TIepenady MporpaMMbl KOHTPOJS OT MaTepWH-
CKOU KJIETKU K IOYEPHEWN.

Y pacTeHUii ¢ SMUTEHETUIECKON M3MEHYMBOCTBIO CBSI3aHBI CCTEMBI BOC-
TIPOM3BOACTBA CEMSIH M TIPOIeCChl MOpdoreHe3a. ATTOraMHbBIE BUABI C TEOPETH-
YeCKON TOYKM 3PEeHUS MPEACTABJISIOT OCOOBI MHTEPEC B TOM OTHOIIEHWU, YTO
(byHKUMST MBUIBLBI Y 3TOM TPYINbI HEe 00s13aTeIbHO CBSI3aHA C JOHOPCTBOM OT-
LIOBCKOI'O T€HOMa U TepeJayeil TeHOB OT oTia MoToMcTBy. C OIHOI CTOPOHBI, Y
arnoraMHbIX (araMocCIepMHBIX) M POACTBEHHBIX TaMOCIIEPMHBIX BUIOB LIBETKU
no Mopgosornu He pasauyarorcd. C Apyroil CTOPOHBI, MbIIbLEBLIE 3€pHA U
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TPYOKM Yy aroraMHbIX BUIOB MOTYT BBICTYNaTh HE JOHOPaMU OTLIOBCKOIO TeHOMa,
a curHajgamMu (MHAYKTOpaMU), aKTUBUPYIOIIMMU 3aITyCK TMapTeHOT€HETUYECKOTO
pa3BUTUSI SMOPUOHOB, UHBIMU CJIOBAMMU, BBIIIOJHSTH POJIb «IIOJIOBOTO MapTHEpa»
(69). TToHgaTHEe <«ITONOBOM MapTHEP» YKa3bIBAE€T, UTO y araMHBIX BHIOB XOPOIIO
BbIpaxkeHa MporaMHasi ¢aza OIIOJOTBOPeHUs (IbUIbLIA TMOMAagaeT Ha pPbUIbLA
LIBETKOB, MPOpAcTaeT, HO HE MPOM3BOAUT OIJIOAOTBOPEHHUS) M OTCYTCTBYET ra-
MeTtoramHas asa (cIusiHUE MYKCKHX M XKEHCKHX raMeT), OJHaKo ceMeHa y Ta-
KHX pacTeHMI 00pa3yloTcsl B 1OCTATOUHO OOJIBILIOM KOJIMYECTBE.

Paznuuusa B crmoco6ax BOCIIPOM3BOJCTBA CEMSIH y TOpOXa U SICTPEOMHOK
(COOTBETCTBEHHO IBY- U OTHOPOIUTENILCKOE HACEIOBAaHME) WUTIOCTPUPYIOT IO-
JUMOpGU3M PENpPOAYKTUBHBIX CTpaTeruii y AByX OoTaHUYecKUX poaoB (15) u
HUKaK He OOYCIIOBJICHBI aKTUBHOCTBIO WM HEAKTUBHOCTBHIO «CITEIU(PUICCKIX
reHoB mapTeHoreHe3a» y Hieracium. Tlo HalieMy MHEHUIO, MapTeHOTeHETUYe-
CKOe pa3BUTUE SMOPMOHOB OTHOCHUTCSI K SIMUIeHETUYECKOi (opme HacieacT-
BEHHOCTM Y M3MEHUYMBOCTM U CBSI3aHO C MOJyYEHUEM KJIETKaMU 3apObIIIEBBIX
MEIIKOB MM CEMSIOYEK LIBeTKA BHEUIHMX WJIM BHYTPEHHUX CUTHAJOB, MO3BO-
JISIOIIUX TEePEeUTH OT OAHOM MPOrpaMMbl Pa3BUTHUS K IPYTOiA.

B GoraHuyeckoit auTepaType UMeeTcsl JOCTaTOYHO OOJIbIIOE YKCIO OMK-
CaHUM VISl CUCTEM PETNPOAYKIIMU CeMSIH, OTJIMYAIOIIMXCS OT TAaKOBBIX U Y TOPO-
xa, n y sictpedbuHok (70). BecbMa BepoSITHO, UTO pacTEeHUS MOXHO KiiacCU(pU-
LIMPOBATh MO PEMPOAYKTUBHBIM CTpaTerusaM (OHU MOTYT OBITH MOXOXUMU WU
OTJIMYHBIMU OT M3BECTHBIX Y TOpPOXa M SICTPeOMHOK), KOTOPhIE pa3BOpayMlBaloT-
csl B OHTOTeHE3¢, a He OIPEHeSTIOTCd aKTMBHOCTHIO OTAEIbHBIX OJUTOTECHOB
(MM «TeHHBbIX OJIOKOB» M TeM 0oJiee «IeHHBIX ceTeil»). PenpoayKkTuBHbIE MpU-
3HaKW W MPOLIECChl BIMOJHE MOMAagaloT B Kpyr IMpoodsieM OUOJOTMU Pa3BUTUS,
OXBaTbIBa€MbIX TOMOJIOTUYECKON M3MEHUMBOCTBIO y pacteHuil mo H.M. BaBu-
JoBy (71). Bce aT0 yKasbiBaeT He Ha CrelU(UUYHOCTb TEHOB, SIKOOBI MPUCYTCT-
BYIOIIMX Y T€X WJIM WHBIX BUAOB PACTEHUI W YIPaBJSIONIMX MapTEeHOTEHE30M, a
Ha pa3jauyusi B OHTOTEHETUUYECKMX MporpamMmMax M CBSI3aHO C LIMKIUYHOCTHIO
CIOCOOOB MOJIOBOIO BOCMPOU3BOACTBA ceMsiH. IlepeurcieHHOe MO3BOJSIET CTa-
BUTb KpaliHe BaXXHBIA B TEOPETUYECKOM OTHOIICHUM BOMPOC: KAaKUM ITyTEM
3BOJIIOLIMOHUPYIOT CUCTEMbI PENPONYKIIMY CEMSIH Y PacTeHUl — reHeTUYeCKUM
(MyTaLIMOHHBIM U PEKOMOMHALIMOHHBIM) WJIM SIUTeHETUIECKUM?

J1s1 WULTIOCTpAlIM MHOXKECTBEHHOCTH CITOCOOOB BOCIIPOM3BOJCTBA CE-
MSIH KPaTKO ONUIIEM CUCTEMBI UX PEMPOAYKIINM Y HEKOTOPHIX BUIOB pacTEHUI
(Beta vulgaris L., Cannabis sativa L., Rosa canina L. v BunoB pona Fragaria L.).
OHUY 1IMPOKO M3BECTHbI M3 OOTAHWYECKOW JIMTEpaTypbl, NMPU 3TOM OIHOBpE-
MEHHO M ITOXOXM, M HE IIOXOXMW Ha TakoBble y Pisum sativum n Hieracium, To
€CTb Y HUX 3BOJIOLIMOHHO CJIOXWJIMCh TUIIbI BOCIPOM3BOJCTBA CEMSIH, OTJIWY-
Hble OT TAKOBBIX y ropoxa M sSICTpeOMHOK. Y Ha3BaHHBIX BbILIE BMIOB B I'MO-
PUIHBIX TMOTOMCTBAX PEaTU3YyIOTCSl WHbIE YMCJIOBBIE IMPOMOPLUUM T€HOTUIIOB,
yeM OTKpbIThie I'. MeHneneM Ha ropoxe. bojee TOro, MOXXHO 3KCIEPUMEHTAIb-
HO peryaMpoBaThb CIIOCOOBI PEMPOAYKIUM CEMSIH, MEHSISI CUTHAJIbl U3 BHEILIHEH
WX BHYTPEHHEH Cpelbl, TO €CThb OCYILIECTBISITh 3MUICHETUUECKYIO PEryIsLMIO
Pa3MHOXKEHMSI.

Cucrtema penpoaykuuu ceMmMsaH y Beta vulgaris L. 2n = 18).
CaxapHas cBekna (ceM. Chenopodiaceae) BBeaeHa B KyJabTypy B KoHle XVIII
Beka HeMelUKuM pusnko-xumukom @. Axapmom (F.C. Achard) (72). Cuutaert-
Csl, UTO PACTEHMSIM CBEKJIbI MPUCYLIE MEPEKPECTHOE OILJIOAOTBOpEeHUE (ABYpO-
JUTEJIbCKOE BOCIPOU3BOACTBO ceMsiH) (73, 74). MHoroyucjieHHbIMU HaOIroae-
HUSIMM YCTAaHOBJIEHO, UYTO OCHOBHAsl 4aCTh PACTEHUM B TOMYJSILIUSIX CBEKJIbI
CaMOCTEPUJIbHBI (CAMOHECOBMECTUMBI), TO €CThb HEe OOpa3yloT 3UroT Mocie ca-
MoornbieHus. [Ipy nmonagaHuWM MbUIbLBI HA PbLIbLE COOCTBEHHOrO 1LIBETKAa Ha-
yaBlUIeecs] pa3BUTUS TbLIbLIEBONM TPYOKM BCKOpPE 3aMeISIeTCs, U B TeUeHHUE §-
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9 cyT oHa He ycreBaeT ImpopacTu Io Bceil jiuHe nectuka (74). ITpu nmepekpe-
CTHOM K€ ONBUICHUH TBIIbIIEBBIC TPYOKHM JOCTUTAIOT MUKPOITHIIE W TIPOU3BOIST
OIJIOAOTBOPEHHUE YK€ K KOHIy 1-X CyT mocjie pacmycKaHus 11BeTKOB. CuuTaeT-
cs, UYTO BCE CAMOHECOBMECTUMBbIEC PACTEHHUSI BOCIPOU3BOIST ceMeHa OJjiaroga-
psI TIbLIbLIE, MPUHECEHHOM C IPYIUX PacCTEHUI.

MoauduunpoBaTh MPOLIECC BOCIPOMU3BOACTBA CEMSIH y CBEKJIbI yla-
JIOCh MIpU U3MEHEHUM TemIleparypHoro pexuma: npu 10-13 °C aytocTepuib-
HbIE pacTEeHUS CTAHOBSITCS YACTUYHO ayTODepTUIbHBIMU (TICEBIOCOBMECTH-
MOCTB). JIJIST TIOJTydeHUsT CeMSIH OT CaMOOILJIONOTBOPEHUS IIBETOHOCHBIE pacTe-
HUS KyJbTUBUPOBAIU A0 LIBETEHUs Mpu Temieparype 12-13 °C, auiib KpaTko-
BpeMeHHO noBbilas ee a0 15-17 °C (75). CucteMa penpoayKIMM Yy caxapHOi
CBEKJIbI TakXKe M3MEHSETCs, €CM BbIpallluBaTh PAaCTCHUSI B BbICOKOTOPHBIX yC-
JIOBHUSIX C YMEPEHHBIMHU CPEeTHECYTOUYHBIMH TeMriepatypaMu (67, 76).

CeMeHa MOXHO BOCIPOM3BOIWTh U allO3UTOTMYECKUM CHOCOOOM: Map-
TeHOIeHe3 Y caXxapHoll cBeKJIbl BrepBble omnucai emie B 1920-x rogax H.B. ®da-
Bopckuit (77) — coTpyaHUK bBenoliepKoBCKOI CEeNeKIIMOHHON CTaHLUMM Ha YK-
pauHe. MHbopMalys o mapTeHOreHe3e y CBEKJIbI 10 HEeSICHBIM MPUYMHAM J0JIroe
BpeMsI HMKeM He Oblia BocTpeboBaHa, M ctaThio H.B. ®daBopckoro craam LuTH-
poBath Juib B 1970-e rompl. YkpanHckue 6mosiord, moBropuB onbiTel H.B. ®a-
BOPCKOTO, OOHApYXWJIA Y CBEKJIbI HYLE/UISIPHYIO 3MOPUOHUIO — IOTIOJTHUTEh-
Hble 3apOAbIIIM, BOZHUKAIOIIME U3 KJIETOK HYLEJIyca U MpopacTalolliue B 3apo-
apieBsie Mewiku (73, 78, 79). Bekope atu uccnegoanust B CCCP paciivpu-
JINCh, U KpOME YKpauHCKuX 0uosoroB (70), paboThl MO NapTEeHOTEHE3Y Y CBEKJIbI
cTaju MpoBOAUTh KazaxcTaHckue (80, 81) u poccuiickue (82) yyeHbIe.

Puc. 4. DnureHeTnyeckass M3MEHYHBOCTb
Mo OKpacCKe KOXKHIbI U MAKOTH KOpHA B

ano3uroTHYECKOM MOTOMCTBE CaXapHOM
cBekiibl (70).

DKCIEePUMEHTHI MO Map-
TEHOTEHETUYECKON PEeTPOIYKIINN
TO3BOJIWIIA M3MEHUTH IIPEACTaB-
JIEHUSI O MeXaHM3Max BOCHPOM3-
BOJCTBa CeMsIH Y B. vulgaris: pac-
TEHUSIM CBEKJbl MpPUCYLIU 00a
cnocoba — KakK OAJHO-, TaK M
nByponuteibckuii (83). B Ha-
cTosilee BpeMsl OJHOPOIUTEb-
CKUIl croco® penpoayKIUM y CBEKJIbl 0003HAYalOT KakK MapTeHOTeHEeTUYECKUIA,
i O6ecribUiblieBoit. C 3TOM HENbIO IS TIOJMYyYeHUs CEMSIH CTaJIM BhIpAlllBaTh
He TbUIblie(epTUIbHBIE, a TBUIbLIECTePWIbHBIE PACTEHUs] CBEKJIbI, JIMOO ITO-
Melasg WX TI0A M30JIATOPHI, JIMOO BBHIpAIIMBas Ha WM30JMPOBAHHBIX YYacTKaXx.
PabGoTHl TI0 TTOIYyIeHUIO CeMSH B OCCITBIIBLIEBOM PEXMME YKe BBHITTOJTHEHBI Ha
O0LIMPHOM MaTepuasie U B TeUYEeHNWE MHOTUX MOKOJeHUM penpoaykuuu (83-85).
OTMeUeHO, YTO MbUIbLECTEPUIbHbBIE PACTEHUSI CBEKJIbl AAIOT JOCTATOYHO OOJb-
1I0€ YUCJIO CeMSH (MpUYeM JIyyllero KayecTBa) MMEHHO MPU MapTeHOIeHETH-
yecKoii perponykiuu (86). Hanbonee HeoXuIaHHBIM, Ha IIEPBbI B3IJISII, OKa-
3aJI0Ch TO OOCTOSITEIBCTBO, YTO NMPU OECHBIIBIEBON PEMPOIYKIIMU TIPOUCXO-
JUT paculernjeHue Mo JoObIM MapKepHBIM Mpu3HakaMm (aBrocerperamus) (40,
83, 84, 87-89).

ITpumep momoOHOro paciierieHuss — (hbeHOTUIIMYECKOe pa3HooOpasue
MO OKpacKe KOXMIIbI U MSIKOTM KOPHSI B OAHOM aloO3UIOTUYECKOM IMOTOMCTBE
pacTeHus1 ¢ Geoit okpackoil KopHSI (puc. 4). ANO3UTOTUYECKON PerpOoayKLNU
CEeMSIH Y CaxapHOM CBEKJIbl COIYTCTBYIOT 3MMICHETMYECKHE M3MEHEHUSI B T€HO-
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Me. B dacTHOCTH, OT MaTepUHCKOro pacTeHusi ¢ OeJbIMU KOPHSMU BO3HUKIU
pacTeHusi, KOpHU KOTOPBIX MUMEIT KPacHYIO (PO30BYIO) UM XKEATYIO OKpPACKY.
AHanM3 aBTocerperaluy no Mpu3HakaM OKpackM IMokasall, YTo HaOJrogaeMblid
(beHOMEH, BEpOSATHO, CBSI3aH C aKTWBAUME JOKyca Pp, KOHTPOJIMPYIOILETO
CHHTE3 MUTMEHTOB Y Pa3WYHBIX (POPM CBEKJIbI. DTO 3HAYUT, YTO B allO3UTO-
TUYECKOM IMOTOMCTBE IMPOM3O0IIIa aKTUBAIMS T€HOB OKPAacCKU, TO €CTh MMEeT
MeCTO arureHeTudyeckass uameHunBocTh (70, 90), KoTopasi B MOJOBBIX MTOTOM-
CTBaX He MposBisiack. EciM B MeHIEIeBCKUX paclleIJICHUsSX Ha ropoxe 1o
MOHOTEHHO HacJIeIyeMOMY MapKepHOMY MPU3HAKY BO3HUKAIOT MPOMOPIUU Te-
HoTunoB 1AA:2Aa:laa (uau 3:1), TO B allO3UrOTUYECKUX MOTOMCTBAX y CBEKJIbI
Mbl UMeeM Jeo ¢ cooTHoluneHueM 3AA:8Aa:3aa (wnm 11:3) (83, 84). Cinenosa-
TeJIbHO, MOJIyUeHUE CEMSIH y CBEKJIbl BKJIIOYAET KaK CHMCTEMY BOCITPOM3BOJICTBA,
aHAJOTUYHYIO TaKOBOU ISl TOpoXa (ABYPOIMTENbCKUI CHOCO0), TaK M Xapak-
TEPHYIO IJISl SICTpEOMHOK (TTapTeHOreHeTHYeCKuii crnoco0). IIprumepoB mogodHO-
ro noiaumopduamMa B Crocodax BOCIPOU3BOACTBA CEMSIH Y PACTEHUIA, BEPOSITHO,
CYILIECTBYET MHOXECTBO.
nw'uu’ N & ' | HacnenoBanue u pery-
fﬁ'ﬁ ’ NS Moja UBETKOB Y KOHO-
=18 { o | e nnu (Cannabis sativa L., 2n = 20).
Sw ' . : Konomnnsa nocesHast (cem. Cannabi-
aceae) (puc. 5) — OBYAOMHOE pac-
TE€HHUE, y KOTOPOTO TOJI LIBETKOB OIl-
penensieTcsl TOJOBBIMU XPOMOCOMA-
Mu: y XX-pacTeHMI LBETKM Tiec-
TUYHBIE (TMHeLleliHbIe) (MaTepKa), a
y XY-pacTeHUil OHU THIYMHOYHbBIE
(angpougeiiHbie) (TOCKOHb). «B 00bIu-
; HBbIX MOCeBax Y KOHOIUIM COOTHO-
i . LIEHUE MYXCKHUX U XKEHCKHUX pacTe-
Puc. 5. IlBerymme pacrenuss kowomnu (Cannabis HUII Oau3koe K 1:1, 4To cumTaercsd
sativa L.). pPe3yabTaTOM IeTEpOraMeTHOCTUA Ofl-
Horo u3 1mosoB» (91, ¢. 7). B HopMe KOHOIJIe MPUCYILl CUHTaMHBII Croco0 ae-
TepMMHALIMY T10JIa LIBETKOB (XPOMOCOMHOE OIlpeAesieHue IoJjila peaiu3yercs B
MOMEHT CIMSIHUS MYKCKMX M XEHCKMX TaMeT), HO BO3MOXHA U 3IUTeHEeTHYe-
cKas JeTepMUHAIIS.

Perynsamus moia 1BeTKOB B XOA€ pa3BUTHSI pacTeHUsT 0003HaYaeTcsl Kak
BMUTaMHOE OIpe/e/ieHre ToJia: KapuOTUMMYECKU UASHTUYHbIe (UuTOoMepbl (op-
MUPYIOT JIMOO THIUMHOYHBIE, JUOO TeCTUYHbIe, MO0 O00OenoJible LBETKU. «Y
KOHOIUTM Mbl HaOI0JaeM pe3koe U pa3zHOoOOpa3HOEe U3MEHEHME LIBETKa MO.
BJIMSIHUEM BHEIIHMX ycioBMi. [lon BiAusSiHMEM YKOPOUEHHOTO IHSI, MpPU BbIpa-
IIMBAaHUU B TEIUIMLE, a TaKXKe MPY TPABMATMUYECKMX MOBPEXIECHUSX Y KOHOIUIU
MOSIBJISIIOTCSI MHTEPCEKCYyajbHble 1IBETKM W IIBETKW MPOTUBOIOJOXHOIO IOJa
KaK Ha MYXXCKHMX, TaK M Ha JKEHCKHUX pacTeHUsX. MyxcKue M XKEeHCKUE pacTe-
HUS MOTYT MPOU3BOAUTH LIBETKM MPOTHUBOIOJOXHOIO I0ja U oboerosbie. DTO
TOBOPUT O TOM, YTO MpPHU CEJIEKIIMOHHON paboTe TpaBMaTMUECKHUE MOBPEXKICHMS
1 (GOTONEPUOIBI MOTYT OBITH MCITOJIB30BaHbI B KAU€CTBE ITPOBOKAIIMOHHOTO ME-
TOAAa IJIS BBISBJIEHUS CTENEHU oaHoAoMHocTW» (91, c. 8). YcinoBus cpenbl
(curHaisbl), Kak ciaeayeT u3 skcnepumeHToB H.H. I'puiiko u ero corpyaHUKOB
(91), mo3BoaMIM peryaMpoBaTh Kak MoJ LIBETKOB, TaK U CUCTEMY PENMpPOIYKIIUU
CeMsIH y KOHOIUIM, COXpaHUB CTaTyC IOJOBBIX XpOMOCOM B reHome. Eciau B
HOpPME Y KOHOIUIM peaan3yeTcsl UCKIIOUUTEIbLHO TepeKpecTHOE OII0I0TBOpe-
HUE U CeMEHa BOCITPOM3BOMSTCSI TOJAbKO Ha PACTEHMSIX C XKEHCKUMM LIBETKAMMU,
TO, MOAMMULMPYS LIBETKU (paHEBOW CTpecC) Y pacTeHUil 00OUX IMOJIOB, yaaeTcs
pENpoAyLIMPOBaTh CEMEeHa HE TOJIbKO Y KEHCKHX, HO U Yy MYXCKHUX pacTeHUI
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(91, 92). UccnenoBaHusl, BBIMOJHEHHbIE YKPAUHCKUMU OUOJIOTaMU, TIPUBEIU K
PEBOTIOLIMOHHBIM M3MEHEHUSM B CEJIEKIIMM KOHOIUTA: OBIIM ITOJYyYeHBI OITHO-
JOMHbIE (POPMBbI, KOTOPbIE MOKHO MOABEPTHYTh CAMOONBUIEHUIO. DTO MO3BOJIM-
JIO, B YACTHOCTH, CO3[aTh COpTa KOHOIIM 0e3 KaHHAOMOMIOB, yero hakTuye-
CKM HEBO3MOXHO ObLIO cIeaaTh Yy ABYAOMHOM KoHoru (93).

CuctemMa penpoAyKIUU CEMSIH y pacTeHUN 3eMITHUKHU
(pon Fragaria L.) (ceM. Rosaceae). IlpuHuMasi BO BHMMaHue TOT (hakT, 4TO B
pone Fragaria uMeeTcsl HECKOJIbKUX Pa3aebHOIIONBIX BUAOB, MPUHATO CUMTATh,
YTO PEINPOAYKLMS CeMSH Yy 3eMJISTHUKM OCYIIECTBIISIETCS MPHU TEePEeKPEeCTHOM
ortogorBopeHuun. O6oemnosbie (repMadpoaUTHBIE) LIBETKM BCTPEYAIOTCS JIUIb
y OUIUIOMAHBIX BUAOB (94), a B MOMY/ISUMSIX MHOJIUILIOUIHBIX BUAOB Hapsoy C
pacTeHUsIMHU, (HOPMUPYIOIINMH O0OCTIONbIe IIBETKM, MMEIOTCS pacTeHMS Kak ¢
YUCTO TMHELEWHBIMU, TAK M C YKMCTO aHAPOLIEMHBIMU LBeTKamu (puc. 6). Y

3eMJISTHUKA K TOMY X€ BCTpedaeTCsl MyJBTHUBUAyaTbHAss M3MEHUNBOCTh — «ECTh
copTa KpYITHOIUIOAHOM 3eMJISTHUKM, MMEIOIIME Ha OIHOM COIIBETUM BCE TPH
TUMa UBeTKOB» (94, c. 107).

Mexny TeM I10-
W J10BOil (ramMocrepMHBIit)
\| crioco® penpoayKUuu ce-
MSIH Y 3eMJISTHUKUA MO-
XeT, KaK U Y CBEKIIHI,
HampuMmep, COYeTaThCs C
araMocCIIepMHBIM, TO €CThb
Puc. 6. IIBeTku 3emusanuku (pon Fragaria) — aHapoueiiHbli, ruHe- y paCTeHHI?’I pona Fra-
ueiiHblii 1 repMadPOIUTHBIIA (C/IEBA HAIPABO). garia HabMIOTACTCS KaK
OIHO- TaK W ABYPOIU-
TEJbCKUI TUIT BOCIIPOM3BOACTBA CEMSIH. Y 3eMJITHUKM HE ONMKUCcaH aBTOHOMHBI
napTeHOreHe3, HO M3BECTEH MHAYKIIMOHHBIA (3MOpUOreHe3 BbI3bIBACTCSI UyXKe-
OIbUICHVEM, TO €CThb HAaHECEHHWEeM Ha TMHELEHHbIE IBETKU IMbUIbLLI OT IPYIUX
BUJIOB 36MJISIHUKU WJIM IPYIUMX POAOB ceMmeiicTBa Rosaceae).
«[Ipu otmaneHHbIX cKpelMBaHUSIX (Kak y Fragaria, Tak W OPyruxX po-
JIOB) OYEHb YaCTO BO3HUKAIOT PAacCTeHHUs] MAaTEPMHCKOTO THUIIA C TEM XK€ YMCIOM
XpPOMOCOM, YTO U Y JKEHCKOTo poauTesisa. M3ydeHue mokaszano, 4To obsi3aTesib-
HO€ yCJIOBHE BO3HMKHOBEHWSI MAaTPOKJIMHHBIX CeSHIIeB — omnbuieHre. CorjaacHo
cBoake C.C. XoxyioBa, nceBaoraMusi [MexaHu3M MHAYKLWU TTapTeHOTeHe3a, Mpu
KOTOPOM CIIEpMUIi OIIJIONOTBOPSIET LIEHTPAIbHOE SIPO 3apOIBIIIEBOrO MEIKa, a
SIAIIEKIIeTKA Pa3BUBAETCS TMAPTEHOTCHETUIECKH; TIPU TICEBIOTaMUU ITHUIBIICBOM
MmapTHEP He SBJISETCS OTIOBCKUM POIUTENIEM, TaK Kak Iepenada TeHOB OT raMe-
ThI (CIepMUsI) K SilLeKIeTKe (almo3UroTe) He MPOUCXOAUT — npum. aém.] BCTpe-
yaeTcd B 6 U3 14 pomoB Rosaceae, It KOTOPBIX M3BECTeH ammoMUKcuc» (31,
c. 88). «OkTOomaOUaABl BOCTOYHOM 3E€MJISTHUKHW OMbBUISUIU: MbUIbLONW AUTIOWI -
HOM JiecHOU 3eMassHUKU (F. vesca, 2n = 14), ”HOIyUUMpPOBaHHBIX aBTOTETpam-
JIOUAOB JiecHOM 3eMastHuku (F. vesca, 2n = 28), IUNJIOUAHON JeCHON Ki1yO-
Huuku (F. collina, 2n = 14), aBTOTETpaIJIOUAHON NecHON KnyoHuuku (F. col-
lina, 2n = 28), rexcarJlougHON cagoBoil KinyOHUKU (F. moschata, 2n = 42),
KPYIHOILUIOAHOM 3eMissHUKU (F. ananassa, 2n = 56), a TakKe CMECHIO IbLIbLIBI
BOCTOYHOM 3eMssHUKU (F. orientalis, 2n = 28) 1 16-IJIOMIHONM KPYIIHOILIOAHO
3eMJISTHUKA. Bo Bcex BapmaHTax 3aBS3BIBAEMOCTb <...> TUIOAOB M CeMsH OblLia
MPAaKTUYECKA OAWHAKOBOM, 3a MCKIIIOUeHMeM KoMOumHarmii Ne 20-3 X F. collina
2n 1 Ne 25 X F. collina 2n. B 3TMX KOMOMHAIUAX TUIOABI 3HAUYUTEIHLHO MPEBOC-
XOOWJIN TI0 BETMYWHE TIIOOBI, pa3BUBIIMECS TP CBOOOMHOM ombuteHUH. CesH-
1Ibl OBIIM BeCbMa HETUITMYHBI JJISI OTAAIEHHBIX TMOpUa0B. CesiHIIbl OT CBOOOMA-
HOTO ONbUIEHUs OKTOIJIOWAOB M OT CKPELIMBAaHUSI MX C Pa3IMYHbIMU BUAAMU
MPEeBOCXOJAT KaK OKTOIUIOWUIbI, TAK W TETPAIUIOUIHYIO0 BOCTOUHYIO 3EMJISTHUKY
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10 MOIITHOCTH M OOJMCTBEHHOCTH. Y OGOJBIIMHCTBA CESHIICB IIBETOHOCH! BBIIIE
JINCTBEB M YUCJO WX OoJibllie, YeM y 4n U 8n BOCTOUHOM 3eMJISTHUKU. [1noaoBu-
TOCTb CESIHLIEB BBIIIE, YEM Y UCXOJHBIX OKTOTUIOMIOB, U B psilie CAyvyacB BhILIE,
yeM y 4n BOCTOUHOU 3eMJITHUKM. LluTomornyeckuii aHaau3 mokasaji, YTo Hes3a-
BUCHMO OT BapMaHTa OMNbUICHUS] Ha UHAYLMPOBAHHBIX OKTOIUIOMIAX BOCTOYHOM
3eMJISIHUKW, PacTeHMs, MOJYyYeHHbIe M3 CEeMsIH, 3aBsI3aBLIMXCSI Ha WMHIYLIMPO-
BaHHBIX OKTOILUIOUIAX, UMEIU 2n = 28 BMECTO oxumaeMbix 56, 21, 35, 84 u 1.1.
OODBSICHUTDL MOSIBJIEHUE TETPAIJIOUAHBIX CESHIIEB MPU OMbLICHUM OKTOILJIOMAOB
F. orientalis TIBIIBIION pPa3IMYHBIX BUIOB IIPEACTABISIETCS BO3MOXKHBIM JIMIIb
npu niomolm anomukcucas (31, c. 93-94). J1.®. IletpoB ¢ cOTpymHUKAMU BbI-
MOJIHWIN OOJIbILION 00BbEM padOT MO OMbUIEHUIO aBTOTETPATUIOMIHON 3eMIISTHUKHA
(F. vesca, 2n = 28) NbUIbLOKW APYTUX BUIAOB 3EMJSTHUKY C pa3HOU TJIOUIHOCTHIO
kneTouyHbIx saep (31). tor Bcex ombUIeHUM ObLT OAMH U TOT XK€ — WHAYKLMS
pasButust y F. vesca mapTeHOTEHETUUYECKUX CeMSH (TMOPUIHEBIC B OIBITE HUKO-
ra He BO3HUKAJIN).

B npyrux aHaqorMyHbIX 3KCIIEPUMEHTaX MPU OMbUICHUHU 1IBETKOB KPYII-
HOTUIOAHOW 3eMJISHUKU F. ananassa L. MbUIbLIOM OTHAIEHHOTO BMIA TYCUHOM
namyatku (Potentila anserine 1..) B CEMEHHBIX ITOTOMCTBaX, MOJy4yaeMbIX 3a CYET
TICeBIOraMHOro OIUIOAOTBOPEHMSI, HaOJI0gaeTCsl aBTocerperauusi Mo 0a30BbIM
PeNpPOAYKTUBHBIM MpPU3HAKAM — IO TOJIY LIBETKOB U PEMOHTAHTHOCTHU. DTO 03-
HayvaeT, YTO MapTeHOTeHETUYECKNe CEeMEHHBIe ITOTOMCTBA, MOJyYEHHBIE OT 4y-
JKEOTBIJICHUSI U TICEBIOTaMHOTO OIJIONOTBOPEHUSI, pa3BWINCh U3 TeHEPATUBHBIX
KJIETOK 3apOABIIIeBBIX MEIIKOB, MPOIISIIINX Mei03. B cuily MOIUILIONnIHOCTH
reHoMma F. ananassa (2n = 8x = 56) cerperauusi 1o MapKEpHbIM MPU3HAKAM
OCYLIECTBISIETCS IO MoJucoMuueckomy tumy (95, 96) u aHajoru4yHa TOM, 4TO
ornucaHa Ipy aBTocerperaluuu y caxapHoi cBekinl (71).

; CucrteMa penpoayKIUU
ceMsiH y Rosa canina L. 2n = 5x = 35,
ceM. Rosaceae). 1llunoBHuk R. canina,
WK cobaubsi po3a (puc. 7), — IeHTa-
IJIOMAHBIA BUI, TO €CTb OAWH U3 BU-
JIOB C HEYETHOW nonuruiouaueii. He-
CMOTpsI Ha MEHTAILIOMAHOCTh TeHOMa,
ceMeHa y R. canina BOCIIpOU3BOIATCS
IMOCPEACTBOM IBOMHOTO OILIOIOTBOpE-
HHUs, HO BKJaJ MaTepUHCKOTO U OT-
LIOBCKOTO POAUTENECH B T€HOMHBIA CO-
CcTaB MOTOMCTBa HeoanHakoB. Crocob
Puc. 7. IIBeTku neHTAIIONHONO mumMoBHAKa Rosa (DOPMUPOBAHUS MaKpO- U MHUKPOCIIOP
canina, ¢bopMUpy0OImEro AHU30TAMHBIE Mera- M y R. canina oTavyaeTcsi OT TaKOBOTO y
MuKpocnopst (97). 6 o g

OJIBIIIMHCTBA PACTEHUI KaK U3 ceMeit
cTBa Rosaceae, TaK U U3 APYTUX CEMENUCTB C YETHBIM YMCJIOM T€HOMOB Ha KJIETKY.

B pabotax mBeackux mutoreHeTuKoB A. I'yctadpcoHa, A. XakoHceHa U
®. darepnanpa (A. Gustafsson, A. Hakonsson, F. Fagerland) (97, 98) 6bl10 mo-
KazaHo, 4To y R. canina B MEMOTUYECKOM JEJEHUU MPUHUMAIOT yJyacThe He Bce
XpPOMOCOMBI, a TOJbKO 14 13 35. OTu 14 xpoMocoMm 00pa3yloT MpyU KOHbIOTaluU
7 map OMBAaJICHTOB, MPUYEM KOHBIOTAIlMsI TOMOJIOTOB B KJIETKAX MaTEPMHCKUX Me-
racriop M OTHOBCKMX MUKpPOCIIOp oauHakoBa. OcTajibHble XpoMOCOMBI (21 1T.) B
Meito3e yJacTus He TIpUHUMAIOT M Ha Tpernaparax IMpeAcTaBIeHbl YHUBaJICHTA-
mu. [lo 3aBepllleHMM TIEPBOTO IEIeHUS Meito3a 28 XpOMOCOM pacIiojiararoTcs
Ha MHUKPOITWJISIPHOM KOHIIE, a OCTaJIbHbIe 7 — Ha APYroM KOHIIE KJIeTKH. BTto-
poe JejeHre Meio3a MpoTeKaeT HOPMalbHO, M B UTOre BO3HUKAIOT JIMHEHHbIE
TeTpaabl U3 Mera- U MUKpocmnop (1o aBe KjaeTku ¢ 28 u 7 xpomocoMmamu). OnHa
U3 28-XpOMOCOMHBIX Meracrnop mnpeBpalaercs B (PYHKIIMOHAIbHbBIN 3apobliiie-
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BBII MelIoK. B mbutbHMKAaX, HA000POT, (YHKIIMOHAILHBIMA OKa3bIBAIOTCS TOJIb-
KO TIBUTBIIEBEIE 3¢pHA ¢ 7 XpOMOCOMaMM, a KJIETKM ¢ 28 XpOMOCOMaMM AeTeHe-
pupytot. [Ipu nepekpecTHOM OIJIOAOTBOPEHUN 28-XpOMOCOMHbIC SIMLEKIETKHU
CIUBAIOTCS C 7-XPOMOCOMHBIMM CHEPMUSIMU, BOCCTaHABJIMBAsI TEHTAILIOUIHOE
cocrostHue sapa (2n = 5x = 35). Takum oOpa3oM, y reTeporaMeTHOro IIUMOB-
HUKa R. canina BKIaJ MbUIBLEBOTO U MAaTEPUHCKOTO POAUTENISI B TEHOM CEMEH-
HOTO TTOTOMCTBa cocTaBisieT coorBeTcTBeHHO 20 u 80 %. IlomoGHble ciydaun
aHM30raMUM 0003HAyaloT B JUTEpaType TePMMHAMM «CETMEHTHBIN IMapTeHore-
He3» UJIU «CerMEHTHas aramocnepMust». QUeBUIHO, UTO CXeMa pacllellJIcCHU 1
YHCJIOBBIE MPONOPILUM T€HOTUIIOB I10 psiAy MPU3HAKOB Yy IIMIIOBHUKA R. canina
MOTYT KaK COOTBETCTBOBATH IpaBWjaaM MeHIeNsI, OTKPBITBIM IS ropoxa (mist
OIHOM YacTW TeHOMa), TaK W KapAWHAJbHO OT HUX OTAWYAThCI (IS IpyToOit
YacTU TeHOMa).

B 3axmouenue, momBoAs KpaTKWiL WTOT OOCYXIEHWIO IBYX ITapaguTM
HaCJeACTBEHHOCTU, U3MEHYMBOCTU U Pa3BUTHUSI, OTMETUM, UTO B paMKax I'eHO-
LIEHTPUYECKOIN mapaaurMbl, ccopMupoBaBiieiicss B XX BeKe, OCHOBHOW HMCTOY-
HUK HacJeJCTBEHHON M3MEHYMBOCTU B MOMYJISILIMSIX PACTEHUN U XUBOTHBIX CBSI-
3bIBAIOT ¢ MyTalUUSIMU U peKOMOMHALIMSIMU T€HOB B reHoMax. BrnepBble mpaBuia
HacJieJOBaHUS MPU3HAKOB Y pacTeHUil ObUin copMyaupoBaHsl I'. MeHaeneMm B
1865 rogy Ha OCHOBE JKCIEPUMEHTOB C TOPOXOM ITOCEBHBIM (Pisum sativum).
OTHU ONBITHI IPUBEIM K POXICHUIO B Hauaje XX BeKa HOBOW HAyKU — TCHETH-
KM, OKa3aBllleil CMJIbHOE BIMSHUE HA BECh XOJ Pa3BUTUSI MCCIIEIOBAHUI MO Ha-
CJIEICTBEHHOCTH U U3MEHYMBOCTY Ha MPOTSIKEHUU Beero XX Beka. Jlormueckumu
BepIIMHAMM pas3BuTus uiaen [. MeHmenst o HaclaeACTBEHHBIX (aKTopax CTaau
XpOMOCOMHasi Teopusi HacyeAacTBeHHoOcTH T. MopraHa (1915 rom) M OTKpbITHE
XUMMYECKOTO KoJa MOJIEKYJ HYKJIEMHOBBIX KUCIOT [xX. YorcoHom (J.D. Wat-
son) u ®. Kpukom (F. Crick) (1953 rom).

Mexnay tem pesyabraThl pador I'. Menmenst (1869 rom) mo M3y4eHHIO
HacJieJOBaHUSI OKpacKM LIBETKOB y pacTeHul poja Hieracium oKazaluch Mo Cy-
TU TIPOTHUBOIOJOXHBIMU MOJYUeHHBIM UM Ha Pisum sativum. OgHako 3TU Ha-
omoaeHus I'. MeHaensi, Mo HalllMM MpPEICTABICHUSM, HE MeHee 3HAUYMMBI IIJIst
MOHUMAHUS TIPUPOIBI HACIEICTBEHHOW M3MEHUYMBOCTHU, YEM OIIbITHI Ha TOpPOXe
NOCeBHOM. M3MEeHYMBOCTb B TMOPUAHBIX MOKOJEHUSIX Y PACTEHUN SICTPEeOMHKU
0Kazajach CBSI3AHHOU HE TOJLKO C JUCKPETHLIMU (PAKTOPAMU OKPACKU LIBETKOB
y cKpelMBaeMbIx (popM, KaK 3TO OTMEUaJIOCh ¥ Topoxa, HO Takxke ObLia 00s13a-
Ha CTPYKTYpe sapa KJIeTOK (MOJUILUIOUINSI) U CIOCO0Y penpomyKlUu CEMSH —
OIHO- WJIN IBYPOIUTEIHCKOMY. OLICHUTH B TTOJTHOM OOBeMe CIOXHOCTh M BaX-
HOCTh OTKPBHITBIX UM Y BUIOB SICTPEOMHKN 3aKOHOMepHOCTe#l HaciemoBaHus I.
MeHzmenbp He CMOT, HO B HACTOSIIEe BpeMsI OTH Pe3yabTaThl (DAKTHUUECKHU HAaXO-
JSITCSI B pycJie UCCIAeIOBaHUI IO BMUTCHETUYECKON HACACACTBEHHOCTU U U3-
meHuyuBoctu (99-101).

OI'TI He MeHee MoOIyJIIpHA Cpeln COBpeMeHHBIX ouojoros, yeM I'LIIT B
XX Beke. DKCIepUMEHThI Ha MHOTUX OMOJIOTMYECKUX OOBbeKTaX B TeueHUr XX
BeKa MPUBEIN K MoOHUMaHuI0 orpaHndyeHHocTH ['III1, He 1mo3Bosstoleir 00ObsICc-
HUTh MHOTUE (haKThl HACAEACTBEHHON M3MEHUYUBOCTU Y PACTEHUI M XXUBOTHBIX.
Hamnpumep, U3MEHUMBOCTh YKMCJIa TEHOMOB B SIIpaX PaCTUTEJIbHBIX KJIETOK (I10-
JINTIJIONINS) aOCOTIOTHO HE 3aTparuBaeT CTPOEHUE TeHOB U MX PACIIOJIOKEHUE B
XpPOMOCOMAX, HO Y TIOJUILIOUIHBIX PACTEHUI HAOJIOJAIOTCS OUEHb CHJIBHBLIE OT-
YU OT IWIUIOWIOB W 3HAUYMMass M3MEHYMBOCTH TI0 JTIOOBIM MOPGOIOTHYE-
CKMM, (U3NOJIOTUUECKUM U OMOXMMUYECKUM TTPpU3HAKAM.

OmHuM M3 BaxXHEWIIMX 3TanoB cTaHoBlieHUsT DIl ObLIO OTKpBITHE
B.JI. ActaypoBbiM B 1927 roay TpeTbelt («aCUMMETPUUYHOI») U3MEHUUBOCTH,
MOoJIyuMBIlIel Mo3aHee 000O3HAUEHME BMHUreHeTudyeckoil. Bo3HMKHOBeHME Tpea-
CTaBJICHUII 00 3TOM THUIIE U3MEHYMBOCTU CJEAYeT, BEPOSITHO, OTHECTU K Hayaiy
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XIX Beka u K.b. Jlamapky (J.-B. Lamarck) c ero koHuenuueit o HacjieaoBaHUU
MPUOOPETEHHBIX TTPU3HAKOB, KOTOPYIO B KOHIIE XKM3HU OBUT BRIHYXXICH TTPU3HATH
n Y. JlapBuH.

HTtak, ¢ TpeTbUM, SIUTCHETUISCKUM THIIOM M3MEHYMBOCTU Yy PACTCHUIMA
CBSI3aHbI CHCTEMbl BOCIIPOM3BOACTBA CEMSIH M MOP(OreHeTUYeCKUe IMPOLECCHI,
0COOCHHO BO3HMKHOBEHHWE PA3JIMYHBIX TUIIOB CHUMMETPUM W (HpaKTATbHBIX
CTPYKTYp (KaK M3BECTHO, OHU PEAU3YIOTCS MOCPEIACTBOM CaMOOPTaHMU3alUU 1
He KOHTPOJMPYIOTCS HamnpsiMylo reHamu). PaccMoTpeHue criocoboB obpa3oBa-
HUSA CeMSH Y Pa3IWIHBIX BUIOB M POIOB CBHUICTEIBCTBYET, YTO PEIPOLYKTHB-
HBbIEe TTPU3HAKU PACTEHUI IO OOJIbIIEH YaCTU TPYIHO OTHECTU K MEHIEJIEBCKUM,
a MX HacjemoBaHHUE, KakK IpaBWIO, UMEET SMMIeHEeTHMYeCcKylo npupomry. Pasnu-
YHUs B CITOCOOAX BOCIIPOM3BOICTBA CEMSIH Yy TOpoxa (IBOTHOE OIIOMOTBOPEHUE)
U SICTpeOMHOK (amoramMusi) WJIIOCTPUPYIOT MOJUMOP(PU3M PENpPOAYKTUBHBIX
cTpaTeTuil y OBYyX OOTAaHUYECKMX POAOB M HUKAK HE CBSI3aHbI C aKTMBHOCTHIO
WM HEaKTUBHOCTHIO CIIeM(PUIECKUX «T€HOB MapTeHOreHe3a». [1o HammeMy MHe-
HUIO, IMApTEHOTeHETUYECKOE pa3BUTHUE 3MOPHOHOB y PACTEHUI OTHOCUTCS K
BMUTeHETUYECKON M3MEHUYMBOCTU M CBSI3aHO C TOJYYEHMEM KJIETKaMM 3apOibl-
IIEBBIX MEIIKOB MJIM CEeMSIIOUYeK IBETKA BHEIIHMX WJIM BHYTPEHHUX CHUTHAJIOB,
MO3BOJISIONIMX MEPEHATH OT OMHOM MPOrpaMMbI Pa3BUTUSL K Ipyroil. MHoxXecT-
BEHHOCTb CITOCOOOB BOCITPOM3BOMACTBA CEMSIH Y psiia pacTUTEIbHBIX BUAOB (Beta
vulgaris L., Cannabis sativa L., Rosa canina L. v pona Fragaria L.) winocTpu-
pyeT KaK CXOACTBO, TaK M Pa3JIMIMs B UX HACIEACTBEHHBIX CHCTeMaXx.

Asmopul evbipadicarom 064a200apHOCMb 3amMecmumento 2AaeHo20 pedaKkmopa JCYypHala
«buocgepar» A.I. Tonybegy 3a yennvle Kpumuieckue 3ame4anus U npedocmasieHue HecKoabKux
BAICHBIX CCHINOK HA padombl, He YUMeHHble 8 NePEOM GapUaHme Cmamol.
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THIRD VARIABILITY, THE INHERITANCE TYPES AND SEED
REPRODUCTION IN PLANTS

S.1. Maletsky!, N.V. Roik? V.A. Dragavisev3
Summary

The G. Mendel’s model for hereditary factors (genes) and appeared on its base the genecen-
tric paradigm, which postulates that genes control not only inheritance of simple traits of plants and
animals, but determine ontogenesis, morphogenesis and all cardinal tendencies of life evolution, are
examined. In the article, it is indicated, that along with the discovery of discrete heredity for Pisum
sativum L., G. Mendel by fact described, in addition to well-known genotypic and paratypic variabil-
ity, a one more variability for plants of genera Hieracium L., which now is denominated as an epige-
netic variability. Analysis of literature permits to evolve the idea, that the real distribution of geno-
types is determined not only by the G. Mendel’s lows for inheritance, but by structure of genomes (a
ploidy) and by a manner of plant seeds reproduction (uniparental or biparental). In particular, the
facts about the manner of reproduction of seeds of different species and genera demonstrate, that very
often the reproductive characters are difficultly dedicated as mendelian, and their inheritance usually
has an epigenetic nature. Distinctions in the manner of reproduction of Pisum seeds (double impregna-
tion) and in Hieracium species (apogamy) illustrate the polymorphism of reproductive strategies of two
botanical genera and can not be determined, by no means, by activity of postulated specific «genes
of parthenogenesis» or their absence. In our opinion, a partenogenetic development of plants em-
bryos can be attributed to epigenetic variability, and it is determined by receiving the external or in-
ternal signals, which make the switch from one development program to another, by cells of embryo
sacks or seed buds of flower. A lot of manners for seed reproduction in many plant species (Befa vul-
garis L., Cannabis sativa L., Rosa canina L., and Fragaria L.) illustrate both likeness and distinction
in their hereditary systems. In the article the main role of the Soviet (Russian and Ukrainian) biolo-
gists in settling the new (epigenetic) paradigm of development and inheritance is demonstrated.
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