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[Tacrepuak moceBHO¥ (Pastinaca sativa L.) —aByJieTHee IepeKPECTHOOIBLISEMOE paCTeHHe
oTHocuTcA K cemelictBy Cesbzaepeiinble (Apiaceae). B mepBbwiil rox ku3Hu o0OpasyeT KOPHEIUION U
IIPUKOPHEBYIO PO3€TKYy JIUCThEB, BO BTOPOM — IIBETOHOCHBIE IOOETH M JaeT CeMeHa. YHUKAJIbHOU
0COOEHHOCTHIO 3TOM OBOIIHOM KyJIBTYPBI, OTJIUYAIOIIEN ee OT JAPYTUX IpeJCTaBUTeel ceMeMCTBa,
ABJISIETCS ee YHUKAJIbHBI OMOXMMHYECKUIH COCTaB, XapaKTEPHU3YIOLIUICA BBICOKHM COJlep:KaHUEeM
aMUHOKHUCIIOT. [lacTepHak, B CpaBHEHUHU C JPYTUMU KOPHEIUIOJAHBIMH KyJIbTypaMHU, OTJINYAeTCA Y3KUM
reHeTUYeCKUM pa3HooOpasueM U He OOJIBIIUM KOJIU4YecTBOM copToB (B ['ocyapcTBeHHOM peecTpe
CEJIEKIIMOHHBIX JIOCTHKEHUH, JOMYIIEHHbIX K HCIOJIb30oBaHUI0 Ha 2023 roj; 3aperucTpupoBaHo 12
coptoB). [lng yYCKOpPEHHOTO CcO3/laHuUA TUOpPHUZIOB HeOOXOAWM IpUMEHEHHE COBPEMEHHBIX
OHOTEXHOJIOTHYECKUX METOOB, IIO3BOJISAIONIUX UCIIOJIB30BATh PECYPC FAMETOKJIOHAIPHOW H3MEHYHUBOCTH
U IIOJIy4YaTh YUCTBIE JINHUU 32 O/IHO IMOKoJieHHe. Hanbosiee nepcrieKTUBHBIM ABJISETCS MCIOJIb30BaHUE
TEXHOJIOTHU KyJIbTUBUPOBAHUSA U30JIUPOBAHHBIX MUKPOCIIOP U3-3a OTCYTCTBUSA COMAaTUUECKUX TKaHEe! B
KyJIbType in Vitro, 6osibiieit 3¢ ¢GeKTUBHOCTH U MEHbIIIEH TPY/I0EMKOCTH.

VccenoBaHus MPOBOJIMIIH HA JIBYX IEHHBIX CEJIEKIMOHHBIX 00pa3Iiax MmacTepHaKa U3 KOJUIEKIIUH
J1abopaTOpH CeJIEKIUHM U CEMEHOBOJICTBA CTOJIOBBIX KOpHeIuiofoB ®PT'BHY ®HITO.

BpuIO OTMeueHO, UTO pa3BUTHE MHUKPOCIIOP IIacTepHAKa IIOCEBHOTO IIPOUCXOJUT AHAJIOTUYHO
Pa3BUTHIO MHKDPOCIIOPD MOPKOBH CTOJIOBOH. [[Ji ycHemrHoOW HWHAYKOHUH 5MOpHOreHe3a B KyJIBTYpe
M30JIMPOBAHHBIX MUKPOCCIIOP iN Vitro oTOMpaI IJIOTHO 3aKPhIThIe OYTOHBI U3 KPAWHETO PsiIa 3S0HTUYKOB
[[EHTPAJILHOTO COIIBETHSA, MMEIIIero cyiabo BOTHYTYIO, JIUOO MOYTH IUIOCKYI0 (OPMY U COAEpIKAIIUX
IIPeUMYIeCTBEHHO MMUKPOCIIOPbHl Ha II03/HEN BaKyOJIM3UPOBAHHON CTaiNM pa3BUTHA. Pasmep
MHKPOCIIOP MTacTepHAKa Ha 5TON CTaJINM PA3BUTHUSA COCTABIAET 22-29 MKM B JUIUHY (B 3aBUCHMOCTH OT
TE€HOTHIIA, TOJIOXKEHUA COLBETUSA U YCJIOBUH BBIPAIUBAHUSA JIOHOPHOTO PACTEHUs), B TO BpeMs Kak y
MOPKOBH CTOJIOBOH MHUKPOCIIOPHI Ha aHAJIOTUYHOU CTAINU JOCTUTAIHU 18 - 22 MKM.

MuKpOCIOpHI KyJIbTUBUPOBAIN HA MOAUMUIMPOBAHHBIX MUTaTeabHBIX cpeziax NLN-13 u MSm-
13. IlepBble fiesieHUA B KyJIbType OTMeYasIu y>Ke Ha 3 JIeHb KyJIbTUBUPOBaHUA B TeMHOTe pu 25°C, a mociie
10-14 nHelt KyJIbTUBUPOBAHUSA y>Ke MOXKHO ObLII0 Ha0JI110/1aTh MHOTOKJIETOUHbIE 00pa30BaHUSA B IIpesiesiax
000JIOUKH MBUIBIIEBOTO 3€pHA. DMOPHUOUBI JIOCTUTAI CEMAIObHOU cTafuu pa3BuTus kK 45-50 gHio
KyJIbTUBHPOBAHUS.

ITpormecc pereHepanyy pacTeHUU U3 5MOPUOUJIOB ITacTEPHAKA ITOCEBHOTO HA pereHeparnioHHOMN
MMUTaTEJIbHON Cpefie C MOCTUKAMHU, pa3paboTaHHoU /1t MOpkoBU (kuakas MSwm c¢ 0,1 kuHeTHHA). TOT
Ipolecc IpoTeKaeT Ha 2-3 HeZesU JI0Jbllle 10 CPaBHEHUIO ¢ MOPKOBBIO. B mporecce pereHepamnuu
pa3BUBAIOIIMECA PACTeHBUIIA, B OTJIUYME OT MOPKOBU CTOJIOBOM, HEOOXOUMO IEPEHOCUTHh Ha CBEXKYIO
IIUTATEIBHYIO CpeAly Kakable 14 1HeH, WHAYe IPOUCXOAUT MOOypeHHe MX OKPACKU M OHU IOTHOAIoT.
Tospko u3 40% sMOpUOUI0B yAAJIOCH PETEHEPUPOBATh PACTEHUS.

[TosrydeHHBIE pacTEHUS — PETEHEPAHTBHI, aJAITHPOBAHHBIE K YCJIOBUAM €X Vitro ObLIH OlleHEeHbI Ha
YPOBEHb IUIOUJHOCTU C HCIOJIb30BAaHHEM IIPOTOYHOU LUTOMETPUHU KJIETOUHBIX fA7lep. B n3ydeHHOU
BBHIOOPKe 00pa3I0B IPHUCYTCTBOBAIY raIJIOU/IHBIE U JUILJIOU/IHBIE pacTeHus. [IpucyTcTBrEe pereHepaHTOB
C JUIUIOUJHBIM HAOOpOM XpOMOCOM CBHUJETEJHCTBYET O BO3MOXKHOCTH IIPOIECCA CHOHTAHHOU
JUTUIONIN3ALNH TIPU HAXO0XKJIEHUU B KyJIbTypein Vitro y 4acTu rariongHbIX 00pa3IoB, MOJIyIeHHbBIX U3
MY’KCKOTO raMeTo(duTa, a /I ralIOUJHBIX PACTEHUU pereHepaHTOB, He0OX0AUMO pa3pabaTsIBaTh dTall
TEXHOJIOTUY II0 UHIYIIMPOBAHHOMY YBEJIMYEHHIO IUIOUJHOCTH C MCIIOJIb30BaHHUEM aHTUMUTOTHYECKUX
BeIIIeCTB.

Knarouesvle crosa: yaBoeHHBIE TAILIOU/IbI, SMOPUOU/IBI, KYJIBTYPa MUKPOCIIOP.
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Apiaceae family (Umbelliferae). During the first year of life, it forms a root and leaf rosette. During
the second year, flower-bearing shoots are formed. A unique feature of this vegetable crop distinguishing
it from other representatives of the family is its unique biochemical composition, characterized by a high
content of amino acids. In comparison to other crops, parsnip is characterized by a narrow genetic diversity
and limited number of varieties (12 varieties are registered in the Russian State Register of breeding
achievements allowed for use in 2023). For accelerated hybrid breeding it is necessary to use modern
biotechnological methods that allow using gametoclonal variability to obtain pure lines in one generation.
The most promising approach is the isolated microspore cultivation technology due to the absence of
somatic tissue in vitro culture, higher efficiency and lower labor intensity.

The research was conducted on two valuable parsnip breeding accessions from the collection of the
laboratory of root crop breeding and seed production of FSBSI “Federal Scientific Vegetable Center”.

It was observed that parsnip microsporogenesis is similar to carrot microspore development. For
successful induction of embryogenesis in isolated microspore culture in vitro, tightly closed buds were
selected from the outermost row of umbellet of the central inflorescence, having a slightly concave or
almost flat shape and containing mainly microspores at the late vacuolated stage. The length of parsnip
microspores at this stage of development is 22-29 um (depending on the genotype, inflorescence position,
and growing conditions of the donor plant), while carrot microspores reached 18 — 22 ym at a similar stage.

Microspores were cultured on modified nutrient media NLN-13 or MSm-13. The first divisions in
the culture were observed on the 3rd day of cultivation at 25°C in the dark. After 10-14 days of cultivation
multicellular formations within the pollen grain shell could be observed. Embryoids reached the cotyledon
stage by 45-50 days of cultivation.

Parsnip embryoid development into plantlets occurred on filter paper bridges immersed in the
liquid regeneration MSm medium with 0.1 mg/L kinetin. This process took 2-3 weeks longer compared to
carrot.

Unlike carrots, developing parsnip plantlet should be transferred to fresh nutrient medium every
14 days to prevent their darkening and dying out. Only 40% of embryoids regenerated into plants.

The obtained regenerants adapted to ex vitro conditions were evaluated for ploidy level using flow
cytometry. Haploid and diploid plants were detected. The presence of regenerants with diploid set of
chromosomes indicates the possibility of partial spontaneous diploidization during in vitro culture. For
haploid regenerant plants, it is necessary to develop a genome doubling protocol using antimitotic
substances.
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