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PenpoaykTuBHOE MOBEACHUE AMATOMOBBIX BOJIOPOCICH 3aHUMAET YMBI HCCIENOBaTENIed HEMHOTHUM
6oxee 170 ner. 3a 3TO CpaBHUTEILHO HEOOIBIIIOE BPEMsI YCTAHOBIIEH s/l OOIIMX 3aKOHOMEPHOCTEH U
MIPaBHII, COTJIACHO KOTOPBIM MPOUCXOIUT 3aBHUCAIICE OT Pa3MEpPOB KIIETOK MPOXOKICHNES JKU3HECHHOTO
nukiaa. Onucan molioBod mporiecc y mopsaka 250 BUAOB OUAaTOMOBBIX. B pabote oOcyxmaroTcs
MPEJUIOKCHHBIC B Pa3HOE BPEMsl BapUAHTHI KJIACCU(UKAIIUM TUIIOB MOJoBOro mporiecca. [lokaszaHo,
YTO SBOJIOIMS JUATOMOBBIX TECHO CBS3aHA C JBOIIOIHMEH CIMOCOOOB JOCTaBKM TaMeT K MeECTY
cuHramuu. VM3MeHeHue penpoAyKTHBHOTO TOBEICHHUS PACCMaTPUBAETCS Y TUATOMOBBIX KaK OIUH W3
OCHOBHBIX JBOJIIOIMOHHBIX TPEHAOB. BEIeneHsl Hanbojee 3HAYMMBIE B TOCIENHUE JECATHIECTHS
HaNpaBJICHHUS UCCIICIOBAHUN B 00JIACTH PENPOAYKTUBHOM OMOIOTHH JHATOMOBBIX.

KuroueBsble c10Ba: 1MaTOMOBBIE, TIOJIOBOE BOCTIPOM3BEACHNE, )KU3HEHHBIN IIUKII, UCTOPHS U3yUEHUS.

BBenenune

B memom wucTtopHsi AMATOMOJOTHMH JOCTATOYHO XOPOIIO OCBEIIEHa BO MHOTHX
0030pHBIX padoTax, B psJic U3 HUX 3aTParvBarOTCS BOIMPOCHI PEHPOAYKIIUH JTHATOMOBBIX
(Drebes, 1977; Round et al., 1990; Roshchin, Chepurnov, 1999; Yenypuos, Mann, 2001; u
np.). 3HaHWE OCHOBHBIX XapaKTePUCTHK >KM3HCHHOTO IIMKJIA, OCOOCHHOCTEH IT0JIOBOTO
BOCIIPOU3BCACHHA, CHUCTECMbI CKPCIIHMBAHUA CTAHOBUTCA AKTyaJlbHBIM W BCC HallC
BOCTPEOOBAaHHBIM NPU BHEIPECHUU B MPAKTUKY AMATOMOJIOTMH HOBBIX METOJIOB (HaIrpuMep,
MOJIeKyJISIpHBIX) U TIOABJICHHU HOBBIX 3aJad HCCICIOBaHUA (MOJIeKy.HSIpHaH (1)I/I.HOI‘GHI/I5I,
¢dunoreorpadus, cemekmus mramMmoB u Tipod). llenb Hacrosimied paboThI cOCTOsUIa B
M3YYEHUH HMCTOPHHM MCCIIEIOBAaHUN B OOJACTH PENpPOAYKTHBHON OHMOJIOTHH, MPEXIE BCETO,
TpaHchopMaIlM TPEACTABICHH O TUNAX TIOJOBOTO TMpOIEcca, aHAM3e OCHOBHBIX
,Z[OCTI/I)KCHI/Iﬁ U TNCPCICKTHUB HAIpPaBJICHUSA, a TaKXKC HY6JII/IKaL[I/IOHHOI7I AKTUBHOCTHU
COBPEMEHHBIX aBTOPOB.

Pe3yabTarsl M 00Cy:KIeHUE

JlnatoMoBble OBUIM OTKpBHITHI B Haudale 18 Beka HEU3BECTHBIM aHTIUHCKUM
MHUKpPOCKOMHCTOM. Ero pHCyHOK, Ha KOTOPOM MOXHO pacro3Hath Inernouky Tabellaria
(Anonymous, 1703), MOJOXWI HAYaJ0 HMCCICIOBAHUSAM STOH OTPOMHON IO KOJIUYECTBY
BUJOB TIPYNNbl OJHOKJIETOYHBIX MHKPOBOJOPOCIEH, OTIMYAIOUIMXCA IOPa3UTEIbHBIM

Paboma evinonnena 6 pamxax eocyoapcmeenno2o 3adanus no meme "H3yuenue
DyHOaMEeHMANTLHBIX UUYECKUX, DUIUOLO20-OUOXUMUYECKUX, DENPOOYKMUBHBIX, NONYIAYUOHHBIX U

N0BEOEHUECKUX XAPAKMePUCMUK MOpcKux euopobuonmos” (Ne eocpecucmpayuu AAAA-AI19-
119012490045-0).
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pazHooOpazueM (HopM U HEOOBIYHON CTPYKTYPOH NBYCTBOpYATHIX MaHIMpei. Bech 18-t Bek u
nepBasi MoJIoBMHA 19-r0 OBUTH TOCBSIIICHBI OMMCAHUIO HOBBIX TAKCOHOB, CO3/IaBAJIUCH TIEPBHIE
cuctembl kaaccudukanuu. O MoIoBOM PeNpoAYKINU AUATOMOBBIX PEUH €lle HE IILIO.

[lepBast pabora 00BEMOM B OJHY CTpaHUILy, B KOTOPOH COAEp)KaIHCh JaHHBIE O
MIOJIOBOM TOBEJICHUU HEKOTOPBIX MPEICTaBUTENEH Ipymbl, Obuta onydaukoBaHa B 1847 roxy
(Thwaites, 1847), T.e. CITyCTsl IOYTH TOJATOPA CTOJETHUS TIOCIIE OTKPBITUS TUATOMOBBIX. Beren
3a Hell mocnenoBaau paboTel apyrux aBTopoB (Griffith, 1855; Carter, 1856; Smith; 1856;
Pritchard, 1861; Liiders, 1862). K koHIy mepBoi MOJIOBUHBI 19 BeKa CIIOXKHIOCH BIIOJIHE
000CHOBaHHOE TPEACTABICHUE O TOM, YTO IIOJOBOE BOCHPOM3BEICHUE XapaKTEPHO IS
JTMATOMOBBIX BOJOPOCJIEM TakK ke, KaKk ¢ JJs OOJBIIMHCTBA JPYTHMX OpPTraHU3MOB.
JIt00OMBITHO, YTO MPHU 3TOM HE YTHXAIH CIIOPHI O TOM, K KOMY CJI€IyeT OTHECTU JUATOMOBBIX:
K pacTeHHsIM WIA K JKUBOTHBIM, IIOJiaras, 4YTO XJOPOIUIACTBHl TPEICTABISIOT COOOU
OpraHesUibl, OTBEUAIONIUE 33 MHILEBAPEHUE, U BBUIY MOABMKHOCTH KIETOK MHOTHUX M3 HUX
(Ehrenberg, 1838; Kiitzing, 1844; Ralfs, 1848). Hango cka3aTh, 4TO C TOYKH 3pCHUS
CETOAHSIIHEr0 3HaHUS 00 SHIOCUMOMOTHYECKOM MPOUCXOKICHUH IJIACTU]l — BIIEPBBIC 1Ta
unes BelaBUHYTa K.C. MepexkoBckum (MepexkoBekidt, 1909) — nuckyccuss He Obuia
0OeCTOYBEHHOW, XOTS OCHOBBIBAJIACH OHA HA COBEPIICHHO MHBIX (pakTax, MPEKIe BCEro Ha
HaOJII0JaBIIEHCS Y MHOTUX TUaTOMEN TTOABMYKHOCTH KIIETOK.

[lo Mepe HaKOIIEHHs JAHHBIX BO3HHUKJIA MOTPEOHOCTh B HMX CHUCTEMAaTHU3AIIUU.
Buauane, B caMmbIX nepBbIX paboTax MPOLECC MOJIOBOTO BOCIPOU3BEACHUS TPAKTOBAJICS Kak
"koHptoramusa" W ObUT KIacCUPHUIMPOBAH IO TUMAM B 3aBHUCHMOCTH OT KOJIMYECTBA
POAMTENBCKUX KIETOK M 00pa3yIOIMIMUXCs ayKCOCIIOP, Ha3bIBAEMBIX B TO BPEMS CTIOPAHTHSIMU.
Tak, W. Smith (Smith, 1856) BeieIsLT YeTHIPE THIIA:

1. «/[6a pooumenvckux nanyups u 6 pes3yibmame uUx KOHbI02ayuu — 084 CHOPAHSUSLY.

1. «Pe3ynemam xonviozayuu 08yx poOumenbCKux naHyupel — 00U CnOPaHUuiLy.

1Il. «Cmeopku 00uHOUHO20 NAHYUPs pA30ENeHbl, COOEPIHCUMOE... YBeIUUUBAemCs 8
obveme U, HaKoHey, KOHOEHCUPYemcs 8 0OUH CHOPAHSULLY.

V. «H3 00unoun020 nanyups... popmupyromcs 08a CROPaAHULY.

bonee mo3mnsst knaccudpukamusa H. Klebahn (Klebahn, 1896) Bkmiowana yxe msath
THUTIOB:

1. «Oona mamepuHckas Kiemka oopazyem oOHY ayKCOCHOpy».

1I. «Oona mamepunckas kiemka obpazyem 0ge ayKcoCnopbly.

1II. «/l6ée mamepuHcKue Kiemku 0opazyom 08e ayKcocnopeol... 6e3 KOHbIo2ayuuy».

1V. «/lee mamepunckue kiemxu oopazyiom 00Hy ayKCOCHOPY Nymem KOHbI02AYUUY.

V. «/lee pooumenvckue kiemxu 06pasyrom 08e aykCocnopbi nymem KOHbI02AYUU».

W3 HUX TONBKO /ABa MOCJIEIHUX CUUTAIHUCH TMOJIOBBIMHM, @ TPHU MEPBBIX OTHOCHIH K
OecrionbiM crioco0am pa3MHOKeHHs. [IOHATHO, YTO HEKOTOpPbIE MYHKTHI B JTOW CHUCTEME
OMOOYHBI, HANMpHUMEp, OJIHA MaTEepHHCKas KIeTKa He MOXeT CcQOpMUpPOBaTh JIBE
ayKCOCTIOPbI, HU OECTOJIBIM, HU TOJIOBBIM IyTEM. BeposTHee Bcero, HaOmomaTenb ymyckai
U3 BHUJAY Yy4YacTHE BTOPOM PpOAMTEIHCKON KJIETKH, OT KOTOpPOH TOcje BBIXOJA TraMeT
OCTaBAJIUCh TOJBKO MYCThIE CTBOPKH, HE MOMABIINE B [10JI€ 3pEHUSI.

bonee mo3anss cucrema G. Karsten (Karsten, 1898, 1899) Obiia moxoxa Ha cucTeMy
H. Klebahn u noxgpa3zymeBana HaJiMuue MOJOBBIX THUIIOB YETHIPEX KATETOPHH, XOTA C HHBIM
MOPSIAKOM CJIEJIOBAHUSA

1. «/[se aykcocnopul u3 00HOU MAMEPUHCKOU KILeMKUY.

1. «/lee aykcocnopvl nymem nonapHoeo CnapuéaHus 6HO8b 0OPA308AHHBIX Yemblpex
00YepHUX KIeMOK Om 08YX MAMEPUHCKUX KIEMOK».

1. «Oona ayxcocnopa nymem Konyaiayuu 08yX MamepUuHCKUX Kiemory.

1V. «Oona aykcocnopa ... u3 00HOU MAMEPUHCKOU KIEMKUY.

PenponykTuBHas OMOIOTHS AMATOMOBBIX B T€ TOJbI aKTUBHO pa3BUBaiach Omaromaps
HCCIICIOBAHUSAM HE TOJIBKO E€BPOINEMCKUX YYEHBIX, HO TaKXe MpEeICTaBUTENECH PYCCKOMN
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mkonbel. K.C. MepexxkoBckuil pazpaboran kinaccuukaiuio THIIOB MOJIOBOTO IMpoliecca, B
KOTOPOH TOMBITAICA OTpa3uTh HMX HBOJIONHOHHBIE oTHomeHus (Mereschkowsky, 1903;
MepexkoBckiii, 1903). Onupasce Ha TPEIbIYIIMK MaTepuall, IPEXIe BCEro Ha padOThI
G. Karsten, MepeXKOBCKUI BB TSITh THIIOB ayKCOCOpooOpa3oBaHus, pa3OMB UX Ha
7IBa Kjacca.

Knacc I: Aykcocnopoobpazosanue acexcyanvHoe

(aykcocnopwsl hopmupyromes 6e3 Konyaayuu u ¢ yyacmuem 0OHOU K1emKu)

Tun 1. opmuposarnue 00HOU AyKCOCNOPbL OOUHOUHOU POOUMENbCKOU KiemKou (mun [
Kapcmena)

a. Iloomun la ananocuuen npeovioywemy, HO 9I60JIOYUOHHO NOJYHEH U3
CeKCYanbHO20 Muna.

Tun II. /[gse aykcocnopvul, cghopmuposanHvle 0OHOU POOUMENbCKOU KIemKoU (mun
| Kapcmena)

a. Illoomun Ila, s0po epemenno pazoensemcs Ha 08e yacmu

6. [loomun IIb, oona aykcocnopa, moivko ¢ pedyyupo8aHHbiM 0POM

Knacc 1I: Ayxcocnopywi/aykcocnopoobpasosaniue cekcyaibHble

(0obpaszosanvl co80OKyNnIeHUEM 08YX KIEMOK)

Tun I1l. /lee mamepuncKkue Kiemxu Oelsimcs Ha 08e CEeCMPUHCKUE KIemKU, KANCOds
NOJI0BUHA CNAPUBAEMCS C NOJOBUHOU OpYy2ou KlemKu, obpasys ose aykcocnopwvl (mun 11
Kapcmena).

Tun IV. /[ge knemku o6pa3yrom oOHy ayKcoCnopy

Aopo mamepunckux kiemok pasoeneno Ha yemvipe (Kapcmen, Il mun).

a. [loomun IVa, a0po mamepunckux Kiemox 0eiamcs Ha 08e 4acmu.

Tun Y. /lge knemku coeOunsaomcs, Ho He COBOKYNIAIOMCS, NPOU3BOOsL 08€ AYKCOCNOPbl
(PeOYyYUpoOBaHHAs CEKCYaIbHOCHY).

[lpencraBurenn TepBOro Kiacca HETOABIIKHBI, BKIIOYAIOT IEHTPUYECKAX U
OectIoBHBIX MeHHATHBIX. Croco6 (GopMupoBaHHs ayKCOCHOP B 3TOM Kiiacce MepeXKOBCKUN
CUMTAll, KaK MBI ceifyac MOHNMaeM, omu00YHO, OecrionbpM. Ko BropoMy Kiaccy OH OTHOCHIT
MOJBIDKHBIX JHATOMOBBIX, M ayKCOCIOPOOOpa3oBaHHE Yy HUX CBS3bIBAT C TOJOBBIM
nporeccoMm. B Hauwane 20 Bexka MepexkoBckuii nucan (Mereschkowsky, 1903, p. 260): "...
l'ordre d'évolution des auxospores est en tout point parallele a celui des Diatomées, que les
deux arbres, celui qui représente 1'évolution des auxospores et celui qui représente I'évolution
des Diatomées, coincident d'une manicre parfaite" ("... »BodIOIMSA ayKcocmop BO BceX
OTHOILICHUSAX TMapajulefibHa HBOJIIOIMHU JTUATOMOBBIX BOJOpOCHEH, ... JBa JepeBa, OJHO
MIPEJCTABISIONIEE SBOJIIOLHUIO ayKCOCTIOP, M TO, YTO MPEACTABISET SBOJIIOLHUIO TUATOMOBBIX
BOJIOpOCIIei, mpekpacHo coBnagarot"). Jlumb cycts 100 €T ero npoBUIYECKHE HICH HAILTN
BbIpa)KEHUE B HOBEWIIEH CUCTEME JTUATOMOBBIX, B OCHOBY KOTOPOW MOMHUMO MOJIEKYJSPHBIX
JTAHHBIX TMOJOXKeHO cTpoeHne aykcocrmop (Medlin, Kaczmarska, 2004). L. Medlin u
I. Kaczmarska, npemioxunu pasnaenuth Bacillariophyta va tpu kmacca: Bacillariophyceae
Haeckel (mennatnsie), Coscinodiscophyceae Round & R.M.Crawford (ueHrpuueckue
panuanehbie) u Mediophyceae (Jousé & Proshkina-Lavrenko) Medlin & Kaczmarska
(uentpuueckue mnoispHele + Thalassiosirales). OTta cuctema HaxomuT Bc€ Oombliee
KOJIMYECTBO TIOJTBEPXKICHUN B BHUJIC MOJCKYJISPHBIX JaHHBIX W 0a3upyrONIUXCS Ha HUX
¢wmnorenetTnyeckux nocrpoeruit (Medlin, 2016).

PenpoxykTrBHOE TMOBEIEHUE AMATOMOBBIX CETOIHS pacCMaTPUBAETCS KaK OAMH W3
OCHOBHBIX SBOJIOIMOHHBIX TpeHAOB. C MO3UIUN PEenpoayKTUBHOW OWOJNOTMHM OJIHA W3
TJIABHBIX TIPOOJIEM, KOTOPHIE SBOMIONHS PEIIaeT TEM WIM MHBIM CIIOCOOOM, — 3TO mpodiema
JIOCTaBKM TaMeT K MECTy CIHSHHUA. B 3TON CBSI3W psAd aBTOPOB YBSI3BIBAET HSBOJIOIHIO
JMATOMOBBIX C TMOJBMIKHOCTBIO KJIETOK M THUIamu mososoro nporecca (Nakov et al., 2018).
Kak mnokazanmu wuccnenoBanuss T.Nakov ¢ coaBTopaMu, BBIMIOJIHEHHBIE HAa OTPOMHOM
matepuane (1151 TakcoH, mynpTureHsas, 11 reHoB, QuioreHus), NPUHUUIHAIBHBIMHA IS
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ABOJIIOIUK JHATOMOBBIX SIBIISTIOTCSI JBa KPUTEPHS: BO-TIEPBBIX, PEIPOMYKTHBHASI CTpATETHs,
BKJIIOYAIOIIAsl 4EePTHl JKM3HEHHOTO IHMKJIAa M CIOCO0 MOJOBOTO BOCIPOW3BENCHMS, U, BO-
BTOPBIX, TIOJIBUJKHOCTD KJICTOK.

[lepBbie nuatoMoBbIe, MosiBUBIIMECS Ha 3emiie mopsaka 200 MiH. JieT TOMY Hazalu,
ObuTH paauanbHo-ienTpuueckumu (Coscinodiscophyceae), u BeposiTHee BCEro, 0OraMHBIMH.
CrycTst npuOIU3UTEIBHO 25 MITH. JIET MPOLIECC IBOJIOLMH MPUBEIT K TOSIBICHUIO TOJIIPHOCTH
B ctpoenun maniwmps (Mediophyceae). V mosispHbIX HEHTPUYECKUX COXPAHHIICS OOTaMHBIN
THUI TIOJIOBOTO BOCHPOM3BEACHUS, XOTS, KaK IIOKa3bIBAIOT HEIAaBHUE WCCIICAOBAHUS,
npeacraBurenb Tokcapuua Ardissonea crystallina (C.Agardh) Grunow ymmia B cBoeM
pa3BUTHH Jajbllie U JIEMOHCTPUPYET HEOOTaMHBINH THM TojoBoro mporecca (Davidovich et
al., 2017). Tloka 3T0 eAMHCTBEHHBIH YCTAHOBJICHHBIA CIy4all KOHBEPI'CHTHOH SBOJIOIMU
THUIIOB TI0JIOBOTO MIPOIEcca y HEHTPHUUECKUX U TICHHATHBIX.

[lo npomecTBum emie OKOJO 25 MIH. JIET BO3HUKJIM TICHHATHBIC JIUATOMOBBIC
(Bacillariophyceae). Bnauane meHHaTHbIE OBbUTH OCCIIOBHBIMH W, COOTBETCTBEHHO,
HENOJBMWKHBIMU. OT TUIAHKTOHHOTO 00pa3a >KW3HH, XapaKTEpHOro il OOJBIIMHCTBA
[EHTPUYECKUX, IEHHATHBIC TIEPEILTH K CyOCTpaTHO CBsi3aHHOMY. [Ipon3onum kapaiuHaIbHbIC
M3MEHEHHsI B CIIOCOOE I0JIOBOI'O BOCIIPOM3BEJCHMS: BCE INEHHAaTHbIE (MO KpaiiHeill mepe,
COBPEMEHHBIE), KaK U3BECTHO, OTHOCUTEIFHO N30TaMHBI. | 'aMeThl y IEHHATHBIX THATOMOBEIX,
B OTJIMYME OT MY>KCKHUX TaMeT IIEHTPUYECKHX, JIUIIEHBI )KI'yTUKOB. BcTpedya ramet Bo3MOKHA
TOJIBKO B TOM CIIydae, €CJIH POAMTEIBCKHE KIETKH OKA3bIBAIOTCS HA JIOCTATOYHO OJM3KOM
pacctossHud. C TOYKM 3pEHHUS PENPOAYKTUBHOW OWONOTHHM y OECHIOBHBIX IEHHATHBIX
HETIOJIBIDKHOCTh TaMeT M POIMTEIBCKHX KIETOK SBISCTCS OCHOBHBIM IPETSATCTBHEM IS
OCTaBJICHUS TOTOMCTBA. Y HEKOTOPBIX OECIIOBHBIX OHa pemaercs myreM (OpMHUPOBAHUS
BPEMEHHBIX ICeBI0NoAnaNbHbIX BeIpocToB (Davidovich et al., 2012).

[TpubnusutensHo 135 MIIH. €T TOMYy Ha3aj OT OECHIOBHBIX IEHHATHBIX OTIEIHIACH
JWHWS, TIpUBeNNIas K HaubOoyiee pa3HOOOpa3HOW Ha CETOMHSIIHWN NeHb TPYIIE ITOBHBIX
MIEHHATHBIX. Y MOCJIEIHUX Mpo0ieMa JOCTaBKH raMeT K MECTy CHHT'aMHH PEIIaeTCs] CaMUMU
POAMTENILCKUMH KJIETKAMH — TaK Ha3biBaeMmas rametanruoramusi (Chepurnov et al., 2004).
ITomMumoO crocoOOB MOJIOBOI'O BOCIIPOM3BENIEHUS] — OOTaMUsl VS. OHOCHUTENbHAs M30TaMHs —
[EHTPUYECKNE W TEHHATHBIC OTIMYAIOTCS €IIe CIIOCOOOM JIETEPMUHAIIMU IT0JIa U CUCTEMOM
ckpeuBanus. LleHTpuueckrue reHeTH4eCK OHOJOMHBI, Y HUX BO3MOXHO BHYTPHUKJIOHOBOE
BOCIIpou3BeicHHE (TepMadpoaUTH3M), Yy TICHHATHBIX HAOJIOAACTCS Pa3aelbHOIOIOCTD
(reHeTuveckasi JBYJOMHOCTh), U OCHOBHBIM IIyT€M BOCIPOU3BEACHHUS y HHUX SBISETCS
MEXKIIOHOBOE CKpeluBaHue. TakuMm o0pa3oM, y MEHTPUYECKHUX JIOIYCKAeTCss WHOPHUIWHT, B
TO BpeMs, KaK Yy MEHHATHBIX JOMUHHUpPYET ayTOpuauHr. OYeBHIHO, YTO PENpOIyKTHBHAS
CTpaTerusi MEeHHATHBIX OKa3ajach OoJyiee MPOrPECCUBHOM, U 3TO MPHUBEJIO, HAPSITY C IPYTUMHU
dbaxTopamu, k ux nporgeranuo. [1o atomy moBoay T. Nakov ¢ coaBropamu mutryt (Nakov et
al., 2018, c. 2): "These considerations suggest that life history — specifically the mode of
sexual reproduction — is one of the key factors driving the observed disparity in species
richness across diatom groups" ("OTu cooOpaskeHus MO3BOJAIOT MPEANOI0XKUTh, YTO
KU3HCHHBI IIUKJI, OCOOCHHO CIIOCOO TIIOJIOBOTO DPAa3MHOXKEHUS, SIBISCTCS OIHUM U3
KIIIOYEBBIX (DaKTOPOB, OIpEeNomuX HalOIr0AaeMoe HepaBeHCTBO B BHUIOBOM OOraTcTBe
MEX/1y TpyIaMu AMaTOMOBBIX").

Ceituac 1mOBHbIE U O€CIIOBHbIE II€HHATHblE OOBEAMHEHbl B OJMH KJAccC
Bacillariophyceae, xoTs, yuuTbIBas NPUHIMIHAIBHBIC PA3InYUsi, CBA3aHHBIC CO CTPOCHUEM
KJIETOK M MX PENpOAYKTHUBHOM CTpaTeruei, a Takke MOHO(PWIETHYECKOE NMPOUCXOXKICHHE
moBHbIX (Medlin, 2016), 3acinyxuBaeT BHUMaHHs BONIPOC O pa3zCiCHUM NEHHATHBIX Ha JIBa
CaMOCTOSITENIbHBIX KJacca. Takoe pasliefieHHe clelyeT BOCIPHUHMMATh HE Kak "BO3BpaT" K
npeasiayiieii cxeme F. Round ¢ coaBropamu (Round et al., 1990), a kak jorudHoe pa3BUTHE
COBPEMEHHBIX MPEICTaBICHUI 00 IBOIOIMH JHATOMOBBIX.
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B OGonpmmHCTBE MNpeACTaBICHHBIX KIaCCH(PHUKAUN TMOPSIAOK CJIEIOBAaHUS THIIOB
MOJIOBOTO ~ TIpoIlecca HE CllydyaeH. ABTOPBl TE€M CaMbIM MBITAIOTCS  OTOOPa3HTh
CYLIECTBYIOIIME, HAa WX B3IV, 3BOJIOIUOHHBIE TPeHIbl. MEpeKKOBCKUN, aHaTU3Upys
cucremy G. Karsten, oTmeuan, 4YTO NpEIJIOKEHHBIH IOCIEAHUM MOPSAOK CIETOBAHUS
KaTeropuil He OTBEYAET E€CTECTBEHHOMY 3BOJIOIMOHHOMY Tpolieccy. B yacTHOCTH, caMbIM
MPUMHUTUBHBIM MEpEKKOBCKUI CUMTAJ TAaKOW THUIl BOCIPOM3BEICHHS, MPU KOTOPOM OJHA
KJeTka (opMUpYyeT OJHY ayKcocmopy, a He nBe, kak y G. Karsten. Jlro6ombiTHO, 4TO Tipu
3TOM (POPMHUPOBAHUE OJHON POIUTEIHCKON KIETKOW OJHOW ayKcOoCTOphl MepekKOBCAKUit
OTHOCHII K OecIoyibIM MpolieccaM. BripoueM, B psijie ciiydaeB Tak M MPOUCXOIUT, KOTJa pedb
UJIET O BEreTaTMBHOM YKpymHEHuHM KieTok (Stosch, 1965; Ribier et al., 1988). Cuenyer
MOMHHTb, OJIHAKO, YTO IPHU BET€TAaTUBHOM "ayKCOCIOPOOOpa3oBaHUM'" KPYIHBIE KIETKU
00pa3yroTcst MHBIM ITyTeM, 0e3 (popMUpOBaHUS NEPU3OHIMYMa, UMEIOT HEMIPABUIbHYIO (opMy
1 KO3(QPUIMEHT yBEIUUYEHHUS pa3MepOB HEOOJBIION — pa3Mep YBEIMUMBAETCS HAa HECKOJIBKO
JECATKOB TPOILIEHTOB, @ HE B pa3bl, KaKk 3TO HAOJIIOMAeTCs B cllydae HOPMAJILHOTO IpoIecca
MIOJIOBOT'O BOCIIPOU3BEACHHUS.

B nauane 20 Beka G. Karsten (Karsten, 1912) nokasai, uro ¢popmupoBaHue ramer
COIIPOBO’KAAETCS MEH030M, TeM CaMbIM ObLJIO HOATBEPIKIECHO JUINIOUTHOE COCTOSHUE KIIETOK
B TCUCHHE OCHOBHOW YaCTH JXM3HEHHOTO mwukia. K TpuamateiM romam OBUT HAaKOIUICH
3HAYMUTENbHBIH 00beM uH(OopManuu, nozsonusiuuii F. Hustedt (Hustedt, 1930) pa3paboratsb
JETaJbHYIO KJIACCU(UKAIMIO BO3MOXKHBIX BapHUaHTOB ITIOJOBOTO Ipoliecca, pa3doWB UX Ha
YeThIPEe OCHOBHBIX THIA, BKIIOUAIOIIUX JOTOIHUTEIFHO HECKOIBKO MOATUIIOB.

1. «Hopmanvnviti mun. [{ee mamepuncKue KiemKu CHApUuaromcs, oopasys o0ee
ayKcocnopbi.

(a) I'amemsl anuzocammul (c yuemom paziuduii 8 NOBeOeHUuU ecamem, a He 8 pasmepax)

(b) ['amemot uzocammuly

1l. «Peoyyuposanmnwii Tun A. /lee mamepunckue Kiemxu npooyyupyiom aykcocnopbl
nocpeocmeom KONYIAyuuU.

(a) I'amemsl anuzocammuvl (ONAMb-MAaKU, CCoLIASACH HA PA3IUYUSL 8 NOBEOCHUU 2aMent).

(b) ['amemot uzocammoly.

111. «Pedyyuposannviii Tun B. Aymoeamnoe aykcocnopoodpaszosanue.

(a) Aymomuxcuc. ['amemul, cchopmuposaguiuecs 6 MamepuHcKoll Kiemke, CIu8aromcs,
0bpasys 3uecomy.

(6) Aemozcamusiy.

IV «Peoyyuposannwviti Tun C. Anocamnoe ayxcocnopoobpazosanue.

(a) Hse 3ucomul hopmupyromces 8 00HOU KiemKe.

(b) Oona 3ucoma ghopmupyemcsi 6 Karicoou Kiemkey.

Knaccuduxanus F. Hustedt Owbima momonnena u cierka mepepabortana L. Geitler
(Geitler, 1932; 1975). OHa oxBaThIBacT NEHHATHBIX TUATOMEN U UCIIOIB3YETCS MO HACTOSIIIEE
Bpems. [y neHTpUYecKux Hanbosee MmojHas Kiaccu(UKaIys TUTIOB MOJIOBOTO MpoIecca U
UX  OBOJIOIMOHHBIX  OTHOLICHWI  TpeacTaBieHa He Tak  gaBuo M. Mizuno
(Mizuno, 2006, 2008).

K cepenune 19 Beka ObUIM HAKOIUICHBI 3HAHMS, TO3BOJMBIIKE YCTAaHOBUTH Pl
MIPUHIIAITAATBHBIX TTOJIOKEHUH, OTHOCAIINXCS K KU3HEHHOMY IHKITY JHATOMOBBIX. [Ipexe
BCEro, 3TO KacaeTcs 3aKOHOMEpPHOCTEW M3MEHEHHUS pPa3MepoB KIETOK, a HMEHHO HX
MOCTETICHHOTO M3MENIbYaHUs B XOJ€ IOBTOPAIONIUXCS MHUTOTHYECKHX JEJCHHH U
BOCCTAQHOBJICHMSI HCXOJHBIX pa3MepoB B MpoIecce IOJOBOTO BOCIPOU3BENIEHUS — Tak
Ha3zbpiBaemoe npaBwio Max/lonanbna-Ilduruepa (McDonald, 1869; Pfitzer, 1869). B nauane
20 Beka L. Geitler onpenenun B XM3HEHHOM IIMKJIE€ JUATOMOBBIX HAJIWYHE KapJUHAIBHOTO
MyHKTA, T.€. KPUTUYECKOTO (TIOPOTOBOT0) pa3Mepa KIETOK, MPEOIoJieBas KOTOPHIA KIETKU
CTaHOBSITCSI CIIOCOOHBIMH K TOJIoBOMY BocmpousBenenuro (Geitler, 1932, 1935). Bcero B
KM3HEHHOM [HKJIE y JIHAaTOMOBBIX BBIICISIOT HECKOJIBKO KPUTHYECKHUX  TOYEK

90



PEITPOJIVKTUBHAA BUOJIOTUA IMATOMOBbBIX BOJJOPOCJIEH : 170-JIETHAA UCTOPHUA
U IIEPCIIEKTUBBI UCCJIE[JOBAHUH

(kapaUHAIBHBIX NYHKTOB Mo ['aliTiiepy): MakcUMalbHBIA BHAOCTELU(UYECKUH pazMep,
KOTOPBII UMEIOT HHUIIUAIIbHBIC KJIETKH, TIOTYUYEeHHBIE B PE3yJIbTaTe MOJIOBOTO MPOLECCa; YK
YIIOMSIHYTasl BEpXHsAsS I'pPaHUIA pa3MEPHOro IUara3oHa, JOMYCKAIOIEro BOCIPOU3BEICHHE;
HIDKHSISL TPaHHUIIA 3TOrO JHana3oHa U MUHHMAJbHBIE pa3Mepbl, NMPH KOTOPBIX KIIETKU eIe
AKHU3HECTIOCOOHBI. Y psija BUAOB MHUHHMaJbHAas TpaHHULA PENPOAYKTHBHOIO JHana3zoHa
COBMazaeT ¢ aOCOJMIOTHHIMH MHUHUMAIBHBIMH pa3MepaMu; B TaKOM Cllydae TOBOPAT 00
OTKPBITOM pa3MEpPHOM JMana3zoHe aykcocrmopooOpazoBanus (PomuH, 1994; UYenyphHos,
Masumn, 2001). B ciydae 3akpsITOro amamna3zoHa CIOCOOHOCTh K BOCHPOU3BEACHHUIO TEPACTCS
paHblIe, 4eM Oy1yT JOCTUTHYThl MUHUMAJIbHBIE pa3MepBbl.

OtnenbHOr0 BHUMaHUS 3aCTy’KHBAET BOIIPOC O MEXaHHU3MeE JIeTepMUHANMU nofa. [Ipu
II0JIOBOM BOCIPOU3BEIEHUHN y OOJBLUIMHCTBA JTMATOMOBBIX KJIETKH/KJIOHBI BEAYyT ceOs Kak
KOMIUIEMEHTApHBIE MO TONYy. B OTCYTCTBHE KaKMX-THOO BHEIIHMX NPU3HAKOB MX MOXKHO
paszenuTh Ha JBa TUIA CKpEIIMBaHMs, a B ciydyae OOHapyXeHus MOpP(OIOrHYecKuX
pa3nuuMii BeCTH pedb O JBYX IIOJIaX, MYKCKOM M XEHCKOM. Kak yke ymoMHHAanoch, y
LEHTPUYECKUX I0J1 JAETCPMUHUPOBAH SIMICHETUYECKH, peanu3alus KOHKPETHOro Ioja
3aBHCHUT OT TeMIepaTypbl, ¢oTomepuoga, pasmepa KIETOK W Jpyrux (HakTopoB
HEreHEeTHUYECKOW MNpHUpOnbl. Y TNEHHATHBIX, HANPOTHUB, pPa3/eiCHHE IOJIOB OOBACHICTCA
TCeHETUYECKUMHU PA3INYMSIMHU, U TIOJI KJIIOHA HE MEHSETCS Ha BCEM INPOTSIKCHUU €r0 KHU3HH.
Kak ynamoch mnoka3aTh Ha INpUMepe HECKOJBKMX BHJOB C SIBHOH MOP(}OJIOrHnYecKu
BbIpaXKEHHOW aud@epeHnnanueii nojoB, MYKCKOM IOJ y HNEHHATHBIX I'eTeporaMeTeH, a
KEHCKMI TOMOTraMeTeH B OTHOIIEHUH IMOJIOBBIX reHeTnueckux ¢akropos (Davidovich, 2002;
Davidovich et al., 2006; 2010; daBunosuy, [laBumosuy, 2010; Podunay et al., 2014).

Eime oauH Bonpoc penpoayKTUBHON OMOJIOIMH KacaeTcsl Hacae0BaHUs CBSI3aHHOTO C
moJioM. V3BecTHO, 4TO y OONBIIMHCTBA JKMBOTHBIX W PACTCHHH TaKWe Ba’KHBIE OpraHEIUIbI
KJIETKH KaK MUTOXOHJPUU HACIENYIOTCS MUCKIIOUUTENHFHO MO OJHOW JMHUU, B OOJBIINHCTBE
CJIydaeB IO KEHCKOH. J[aHHBIe 0 HACIeJOBaHUM MUTOXOHJIPHIA Y THATOMOBBIX 10 HETaBHETO
BpeMEHU OTcyTcTBOBaiM. CKpellMBaHUE JBYX TIEHETHMYECKH pPa3JIMYalolIUXcs, HO
PEnpoayKTHBHO COBMECTHMBIX nonyssuuii Haslea ostrearia (Bory) Simonsen mokasaio, 4to
y JIMAaTOMOBBIX HAacjeJI0BaHHE MUTOXOHAPHHA TakkKe MPOMCXOJUT TOJBKO MO OJHON JTUHHUU
(Gastineau et al., 2013). K coxanenuto, s H. ostrearia xapakTepHa mojiHas H30raMusi, Kak
Mop¢ooruueckasi, Tak W MOBEJEHYECKas, MOATOMY pPa3IM4MTh, MO JUHUM KaKOro IOJa
IIPOMCXOJIUT HACJIEOBAaHUE, IIOKAa HE MPEICTABISACTCd BO3MOXHBIM. 3]1€Ch YMECTHO
YIOMSIHYTh O HAacCJEIOBaHMU XJIOPOIUIACTOB, KOTOPOE Y M3YYEHHOTO B 3TOM OTHOIICHHU
npeacrasutens poaa Pseudo-nitzschia mpoucxoauno cny4aitabiM oopaszom (Levialdi Ghiron
et al., 2008).

B nenom penponykTuBHas OHOJIOTHS TUATOMOBBIX KaK HAIpaBiIeHHE MCCIETOBAHUI
pojoIDKaeT pa3BuBaTbesi. OO0 3TOM TOBOPUT XOTS OBl MPOTPECCHBHO PACTYIIEE YHCIIO
nyoNMKanuMi 1Mo BOIpOCaM, CBA3aHHBIM C II0JIOM, IIOJIOBBIM BOCIIPOM3BEJCHHEM U
KM3HEHHBIMH IIMKJIaMH. B  MHpoBOM MacmTabe HAaCUMTHIBACTCS TMOpSAIKA TPUILATH
CHELHATUCTOB, (PaMUIINK KOTOPBIX BCTPEUAOTCS IATh U O0Jiee pa3 B aHIJIOA3BIYHBIX paboTax,
OMyOJIMKOBAaHHBIX 3a mocieanue 18 net, T.e. ¢ Hauvajga HbIHENTHEro ctojietus. Ha pucynke
(puc. 1) nmpeacrasieH aHaIU3 MyOJIMKALMOHHOW aKTUBHOCTH aBTOPOB, aKTMBHO PabOTaONINX
B 00JacTU penpoAyKTHBHOM OMOJIOTMM TUATOMOBBIX B HallM JHHU. ABTOpPOM (COaBTOPOM)
HauOoJIbIIero KoluyecTBa padoT sBisieTcs MAITp aAuaromosioruu D.G. Mann. Ilpuxoaurcs
KOHCTAaTUPOBATh, YTO TMOJABIISIONIEE KOJUYECTBO pPabdOT MO PENpPORYKIMH TUATOMOBBIX
BBIXOJUT HA aHIJIMHCKOM SI3bIKE, U, K COXKaJCHHIO, OYKBAJIbHO CUMTAHHBIE €JUHUIBI — Ha
PYCCKOM, OHU HE BOIILIH B YKa3aHHBII IepeUeHb.

MOXHO BBIJENUTH CIIEAYIONIME OCHOBHbIE M HauOojiee akTyallbHble B IMOCIEIHHE
JIeCATUIICTHS HATIPABIICHUSI UCCIIEIOBaHUI B 001aCTH PEeNPOTYKTHBHOM OMOJIOTHH:

- ONHCaHHUE Mpoliecca MOJIOBOI'0 BOCIIPOU3BEACHUS Y KOHKPETHBIX BUIIOB;
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- u3y4yeHue JencTBus pu3nueckux GakTopoB, KOHTPOIUPYIOUIUX MOJIOBOE
BOCIIPOU3BEICHHE;

- U3Y4EHUE KU3HEHHBIX I[UKJIOB;

- Oumoreorpaduyecue UCCIIEOBAHUS, U3YUYECHUE PETPOTYKTUBHON U3OJISAIIUH
HOMYJISLUI/BUIOB U IOTOKA T€HOB MEXy HUMH;

- U3y4YEHUE MOJIEKYJAPHBIX OCHOB, PETYJIMPYIOIIUX [10JIOBOE BOCIIPOU3BEIAECHHUE U
IIPOSIBJIEHUE I10J13;

- HAcJIeZIOBAaHUE, CBSA3aHHOE C I10JIOM;

- MEXaHHU3MBbI IOCTaBKU TAMET K MECTY CUHIaMUH; ydacTue (epoOMOHOB B IIpoLiecce
II0JIOBOT'O BOCIIPOU3BE/ICHNUS;

- 9BOJIIOLUA T0J1A.

Mann, D.G. 1

Chepumov, V.A | )
Davidovich, N.A* | 1
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KonwiecTBO padoT
Puc. 1. PeiiTuHr myOIMKaIlMOHHOW aKTUBHOCTH aBTOPOB, pabOTaroOmUX B 00JACTH
PENPOAYKTUBHON OMOJIOTUN JTUATOMOBBIX. YUTEHBI CTaThH B MEPUOJUYECKHUX M3IaHUAX 3a 18
JeT C Hayaja TeKYIIeTO CTOJNETHs. 3BE30YKOW OO0O03HAYEeHBI COTPYIHUKU Jaboparopuu
BOJIOpOCTel 1 MUKpoOnoTel Kapanarckoii Hayq4HOH CTaHITH

Kak yxe Bblllle yIMOMSHYTO, HEIaBHO OBUI IMOKa3aH IPHMEP TOMOIUIA3UH B
HBOJIIOIMOHHOM pa3BuTHH auaToMoBhIX. Y Ardissonea crystallina (C.Agardh) Grunow,
SIBJSIIOIIICHCS,  COrJIAaCHO  MOJICKYJISIPHBIM ~ JIaHHBIM,  [PEACTABUTEIEM  MOJSPHBIX
[ICHTPHUYECKUX, OBLI OTKPHIT HEOOraMHbIH mosoBoi mporecc (Davidovich et al., 2017). o
HACTOSIIETO BPEMEHH BCE MEHTPHUYCCKHE CUYHMTATUCh OOTAMHBIMH (HCKIIIOYas CIIydan
ayTOraMum), B TO BpeMsl KaK IMEHHATHBIC TEMOHCTPHPOBAINA OTHOCHTEILHYIO HU30TaMHIO TIPU
MOJJHOM  OTCYTCTBHH JKT'YTHKOBBIX  CIIEPMATO30MI0B. Takas OCOOCHHOCTh CTaBUT
A. crystallina B psin Hanbosiee SBOTIONMOHHO MPOABUHYTHIX AUATOMEN. B 3Toii CBsI3u oxHOM
U3 TIEPCIIEKTHB HCCIECIOBaHUM B 00JACTH PENPOAYKTHBHOW OWOJOIMH W  DBOJIOLHMU
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Bacillariophyta cienyer cuutate momck cpeau Mediophyceae npyrux BHIOB, YIIEOIINX B
CBOEM DBOJIOIIMOHHOM Pa3BUTHH OT OOT'aMUH, CBOMCTBEHHON IICHTPHYECKUM JTUATOMESIM.
BaxHpIM M MHTEpPECHBIM BOIPOCOM PEMPOAYKTUBHON OMOJIOTHU SIBISETCS 3BOJIOLUS
CHCTEM CKpPEUIMBAHUSA, T.€. COBOKYIIHOCTH T€X ITyT€i BOCIIPOM3BEICHHS, KOTOPbIC JOCTYITHBI
BUY M KOHKpeTHBIM nomyisiiusam (Yenypaos, Mann, 2001; Davidovich et al., 2010; Podunay
et al., 2014). IlepBbie AMAaTOMOBBIC, KAK U COBPEMEHHBIC IICHTPUYECKUE, BEPOSTHEE BCETO,
OBUTH OJHOIOMHBIMU. HEBO3MOXKHO OJIHO3HAYHO YTBEpPXkAaTh, YTO HM3HAUAIBHO OHU OBLIN
OOTaMHBIMH, HE HMCKJIIOYEHO, YTO U MYXCKHE M JKEHCKHE T'aMEeThl MMEJH KTYTUKH W ObUIN
MOJABIKHBIMH, a TOCHEAYIoIas SBOJIOINUS — B COOTBETCTBUU C XapaKTEpPHBIM IS
OOJIBIIMHCTBA JIPYTUX TPYIIT OPraHU3MOB TPEHIOM — TMPHUBEJIa HEHTPUIECKUX K OOTaMHUH,
TOJNLKO B JajJbHEHIEM Yy IEHHATHBIX BO3HUK HEOOTAaMHBIM CIIOCOO BOCIPOU3BEACHHUS.
BripodeM, 0THOTOMHOCTb HE O3HA4aeT 00s3aTEIBHOCTH CaMOOIUIOIOTBOPEHUS, CYIIECTBYET
pSA MEXaHU3MOB, MPEMATCTBYIOUIMX WHOpUAuHTY. Hampumep, y MHOTHMX HEHTPUYECKUX
KJICTKH, HaxOsIIMEcs B Hadale IeHepaTUBHOU (aspl, T.e. Ooyiee KpPYyIHBIC, BBICTYHAIOT B
pPOJIM OOTOHHMEB, B TO BpeMs KaK, YMEHBIIUBIINCH B pa3Mepax, KJIETKH 3TOr0 e KJIOHA
HAaYMHAIOT MpoayuupoBaTh Myxckue ramerol (Drebes, 1977). Ilomumo Takoro
MOCIIeZIOBATEIbHOTO repMadpoauT3Ma y HekoTopbix kioHoB Melosira moniliformis
(O.F.Miiller) C.Agardh u Coscinodiscus granii L.F.Gough na6:01a10Ch MPEeUMYIIECTBEHHOE
MIPOSIBJICHUE OJIHOTO T0JIa Ha MPOTSHKEHUH Beeit sku3HenHou uctopuu (Roshchin, Chepurnov,
1999). B oTHOIIEHNH MEHHATHBIX MOXHO CKa3aTh, YTO MOCIEI0BATEIHHOCTD IBOJIIOIMOHHBIX
npeoOpa3oBaHUi CUCTEMBl CKPEIMBAHU y HUX OTHIO/Ib HE OuYeBHHA. M3BECTHBI MpuUMeEpHI
coYeTaHMsl B KJIOHAX OJHOJOMHOCTH M JBYJAOMHOCTH Kak y OecmioBHbiX (Davidovich et al.,

2010; Podunay et al., 2014) Tak 1 y 3BOJIOIIMOHHO 00JI€€ MPOIABUHYTHIX MIOBHBIX MEHHATHBIX
(Davidovich, 2002; Davidovich et al., 2006).

3akjI04YeHue

Kpyr BompocoB, KOTOpble OTHOCATCS K TIOJOBOW PENPOIYKIMH JHATOMOBBIX
BOJIOPOCIIEH, MOCTOSIHHO paciuupsercs. MHOrue nojy4yaeMble B 3TOM 00JacTH pe3yibTaThl
UMEIOT O00IIEeONONIOTHUeCKU XapaKkTep, a JUaTOMOBBIE IMPH 3TOM BBICTYMAIOT YIOOHOMN
MozenpHOW rpynmnoi. OueBHIHO, 4YTO HANpaBICHUE HCCIIEIOBAaHUI — pPENpPONYKTHUBHAsS
OHMOJIOTUsl TUATOMOBBIX — HaXOJUTCS cefvac Ha MOAbEME U MOXKET NMPUBECTH K IMOSBICHUIO
HOBBIX, UHTEPECHBIX JaHHBIX.
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Reproductive behaviour of diatoms occupies the minds of researchers slightly more than 170 years.
During this relatively short period, a number of general rules were established describing the life cycle
which is dependent on the size of cells. Sexual process has been described in about 250 species of
diatoms. The paper discusses classifications of the types of sexual process proposed at different times.
It is shown that the evolution of diatoms is closely related to the evolution of methods by which the
gametes are delivered to the place of syngamy. The change of reproductive behaviour is considered as
one of the main evolutionary trends in diatoms. The areas of research in the field of reproductive
biology of diatoms which are most significant during last decades have been identified.
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