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OUTOSMBPHUOJIOTHYECKOE UCCIIEJOBAHHUE COPTOB POJIA TAGETES
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yuugepcumem umernu H.I". Yepuwviwesckozoy, Poccus, Capamos
lobanova-lp@yandex.ru

B nmanHoif pabore TPOBEACHO ITUTOAIMOPHOJIOTHYECKOE HCCIIEAOBAaHHE OKEHCKOW
reHepaTtuBHON cepbl y 9 copToB Oapxarues, oTHocammxcs K 4 Bugam: Tagetes erecta L., Tagetes
patula L., Tagetes tenuifolia Cav., Tagetes lucida Cav. IlocKOiIbKy B CHCTEME CEMEHHOTO
pa3sMHOXKEHHUsI MHOTHE BHJIbI ceMeiicTBa Asteraceae yCHeIHO COUeTaroT /1Ba Croco0a pa3MHOKEHHS
aTlOMUKTHYHBIA U TIOJIOBOM, TO TOJy4EHHBIE Pe3ylbTaThl OBIIM PACCMOTPEHBI C TOUKH 3pEHHUS
BO3MOXKHOCTH 00pa3oBaHUs y BUAOB Tagetes alOMMKTHYHBIX 3apoabimiell. C 3Toi Lenbio ObUTH
N3y4YeHbl METracHOpOreHe3, MEraraMeToreHe3 M 3MOpPHOTeHe3 B OKpAIICHHBIX alleTOKaPMUHOM
ceMs3auaTKax, KOTOpble aHAJIM3MPOBAIUCH B IpocBeTIisitomel sxuakoctu 'eppa (Herr, 1971) Ha
MUKpockorie Axiostar plus ¢ ()a30BO-KOHTPaCTHBIM YCTPOHCTBOM.

[lomy4yeHHbIe TaHHBIE CBUIETEIBCTBYIOT, YTO Pa3BUTHE M CTPOSHHE 3apOJIBIIIEBBIX MEIIKOB
Yy HCCIIEIOBAaHHBIX COPTOB COOTBETCTBYET THUIY Polygonum. DTOT THUI pa3BUTHS XapaKTEPeH IUIA
OOJNBIIMHCTBA MOKPHITOCEMEHHBIX BHJIOB C ITOJIOBBIM CIIOCOOOM pa3MHOXKEHHSA. Y TpeX COpPTOB
(bonaza, Apnexkun, Kpachas BuIIHS), OTHOCSIIMXCS K BHUILy lagetes patula L., obHapyxeHBI
neopMUPOBAaHHBIC 3aPOABIIIEBEIE MEIIKH 3M, UTO CBHAETENHCTBOBANIO 00 UX AereHepamuu, u 3M
aHOMAaJIbHOT'O CTPOEHHSI ¢ MEHBIIIMM HJIH OOJIBIINM YHCIIOM SIAEP.

Jerenepanus SKEHCKMX TreHepaTHUBHBIX cTpyktyp (10-35 % ot oOmero uwncia
MPOCMOTPEHHBIX CEMA3aYaTKOB) XapaKTepHa JUId BCEX COPTOB U BCETAa COMPOBOXKIAETCS
pa3pacTaHMeM HMHTEryMEHTalbHOro Tameryma. Ho Tompko y copra ApIeKkuH psAaoM C
nereHepupyommM 3M, oOHapyXeHa KpynHasi OAHOSAEPHAs KJIETKa, KOTOpasi, BO3MOXKHO, SIBIISICTCS
aroCTIOPHYECKOH.

VY ceMu copTOB HaOIIOAATOCH Pa3BUTHE 3aPOJIBIIIEH, KOTOPhIE HAXOIMIINCH Pa3HBIX CTaINAX
pa3BuTHi. Ha paHHHMX cTamusx XOpOIIO BHJIHO, YTO Pa3BUTHE JHIOCIEpMa ONEPeX aeT pa3BUTHE
3WTOTHI, YTO THIIMYHO Ui aM(PUMUKTHYHBIX 3apojsimeld. /IBoiiHoe orutomoTBOpeHune 3M
MOJITBEPIKIAETCA TAKXKe CIydasMH NMPOHUKHOBEHHUS MBLIBLEBOH TPYOKH B 3M M pacrmonokeHHeM
CTIIEpMHEB BO3JIE siiep ANIEKIETKH U IeHTPaIbHOM KiIeTkH. Tonbko y copra ApiiekuH OOHapyKeH
€IMHCTBEHHBI MEIIOK C HapyLIEeHHEeM OILIOJOTBOPEHHUS, B AHIIEKJIETKE KOTOPOTO HaXOJWJIOCh /1Ba
cnepmus. IIpu 3TOM B IIEHTpaIbHOM KIIETKE CLIEpMHI OTCYTCTBOBAI.

B enunununbix cemszavyaTkax coproB bonasa, Apnexun, 'Hom n AnncoBsie psaom ¢ 3M Obun
OOHapy’>XeHbl CTPYKTYpPbI, HallOMHHatomue 2-8 kieTouHsle 3apoxaslii. B camom 3M ciensl
OIJIOZOTBOPEHHUS OTCYTCTBOBAJIH.

[IpoBeneHHOE TMTOIMOMOIIOTHYECKOE W3YYEHHE IKEHCKOM pPemnpoayKTUBHOW CQeps
CBHJIETENLCTBYET B MOJB3Yy aM(PUMUKTHYIHOTO cIocoba pasMHOKEHHUS HCCIENOBAHHBIX COPTOB
O6apxatueB. OOpa3oBaHHMEe aHOMAIBHBIX M «ATHINWYHBIX» 3M, HapylmleHHs ABOHHOTO
OIIJIOZIOTBOPEHUS U pa3pacTaHhe COMATHYECKHUX KJIETOK PsIoM ¢ 3M eIWHWYHBI U, BEPOSTHO, HE
SIBJIIOTCS 3HAYMMBIMHU B OIIPEIENICHUH CII0C00a pa3sMHOXKEHHSL.
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In this work, a cytoembryological study of the female generative sphere was carried out in 9
varieties of marigolds belonging to 4 species: Tagetes erecta L., Tagetes patula L., Tagetes tenuifolia
Cav., Tagetes lucida Cav. Since in the seed reproduction system many species of the Asteraceae
family successfully combine two methods of reproduction — apomictic and sexual, the results
obtained were considered from the point of view of the possibility of the formation of apomictic
embryos in Tagetes species. To this end, megasporogenesis, megagametogenesis and embryogenesis
were studied in acetocarmine-stained ovules, which were analyzed in Herr's illuminating fluid (Herr,
1971) on an Axiostar plus microscope with a phase contrast device.

The data obtained indicate that the development and structure of embrio sacs in the studied
varieties corresponds to the Polygonum type. This type of development is characteristic of most
angiosperm species with a sexual method of reproduction. In three varieties (Bonaza, Harlequin, Red
Cherry) belonging to the species Tagetes patula L., deformed embrio sacs (ES) were found, which
indicated their degeneration, and ES of abnormal structure with fewer or more nuclei.

Degeneration of female generative structures (10-35 % of the total number of ovules viewed)
is characteristic of all varieties and is always accompanied by the growth of the integrumental
tapetum. But only in the Harlequin variety, near the degenerating ES a large single core cell was
found, which may be aposporic.

In seven varieties, the development of embryos was observed, which were at different stages
of development. In the early stages, it is clearly visible that the development of the endosperm
outstrips the development of the zygote, which is typical for amphimictic embryos. Double
fertilization of the ES is also confirmed by cases of penetration of the pollen tube into the ES and the
location of the sperm near the nuclei of the egg and the central cell. Only in the Harlequin variety, a
single sac with a violation of fertilization was found, in the ovule of which there were two sperms.
At the same time, there was no sperm in the central cell.

In single ovules of Bonanza, Harlequin, Gnome and Aniseed varieties, structures resembling
2-8 cell embryos were found near the ES. There were no traces of fertilization in the ES itself.

The conducted cytoembryological study of the female reproductive sphere testifies in favor
of the amphimictic method of reproduction of the studied varieties of marigolds. The formation of
abnormal and "atypical" ES, disorders of double fertilization and the proliferation of somatic cells
near to ES are isolated and probably not significant in determining the method of reproduction.
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