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ITokazan cnexTp pa3HOOOpa3usi MOPQOIOTHIECKUX MapKEpHBIX NMPHU3HAKOB MOACOIHEYHHKA. PaccMoTpeHa
npoOiieMa MapKHpPOBaHHMS TEHOTHUIOB IIO/ICOTHEYHHKA PELECCUBHBIMA TC€HaMH C MOP(HOIOTHIECKHM
nposieiienuem u  mukpocatenutoB JIHK (SSR). Ilpemnoxen HaGop MOpP(HOJOTHUECKUX MAapKepOB U
MukpocarenuroB JHK 1mi  mapkupoBaHHS —CeleKIMOHHBIX JHHUIL. IIpUBOAMTCS CHHCOK TI'eHOB
MOpPQONOTHYECKUX ~ MapKepHHX  IPU3HAKOB  IOJICOJIHEYHHMKA. OOcyxJnaercst  UCIIOJIb30BaHHUE
MOP(OIOTHYECKUX MapKEPOB B IIPAKTHKE CEMEHOBOJICTBA MOJICOTHEYHHKA.

Kniouegvie crosa: Muxpocamenummulii 10Ky, peyeccusvlii 2et, 21eKmpogopes.

BUKOPUCTAHHSA PEHECUBHUX I'EHIB MOP®OJIOI'TYHUX O3HAK I IHK-MAPKEPIB
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[Nokazanuii ceKkTp pi3HOMaHITHOCTI MOP(OJIOTIYHUX MapKEPHUX O3HAK COHSALIHMKA. PO3risiHyTO npobdieMy
MapKyBaHHsS TE€HOTHIIB COHSIIHHMKA PELECHBHHUMH I'€HaMH 3 MOPQOJIOTIYHUM IPOSBOM 1 MIKpPOCATEIITIB
JTHK (SSR). 3ampomnonoBano Habip mopdosoriunux mapkepiB 1 mikpocarenitie JTHK mis mapkyBanHs
CeNeKIiiHUX J1iHid. HaBomuThCs CcHHCOK TeHIB MOPQOJIOTiYHMX MapKEPHUX O3HAK COHSIIHUKA.
OOroBOPIOETHCSI BAKOPUCTAHHS MOP(OJIOTTYHUX MapKepiB Y IPaKTUIll HACIHHHULITBA COHSIITHHUKA.

Kniouosi crosa: mikpocamenimnuii 10Kyc, peyecugnuil 2eH, eirekmpogopes.

USEING RECESSIVE GENES OF MORPHOLOGICAL CHARACTERS AND DNA MARKERS
IN SUNFLOWER SEED FARMING
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Particular genetics of sunflower is studied worse than genetics of some other crops. Until recently genetic
maps of higher plants were mostly based on morphological and biochemical sings. Now these maps are being
filled up rapidly with the DNA markers with the help of new molecular methods such as analysis of the
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products of PSR (polymerase sequence repeat) and SSR (simple sequence repeats) that helps to get stable
codominant markers as long as any part of the plant including seed is being used.
The aim of our research was to find recessive genes of morphological sings and DNA markers of sunflower
that were effective for purity control in the different stages of seed-growing of this crop.
Breeding lines and species of basic sunflower collection and genetical collection of sunflower of the Institute
of oilseed crops were taken as the material for the research .
It was carried out the study of the genetical polymorphism on the little group of the selection valuable lines
from basic collection. The method of microsatellite DNA amplification was used.
Marking of hybrid parent lines with monogenic recessive morphological sings is important and even critical
condition for genetic purity control of the lines from our point of view. The main requirements for the sings
that are used as markers are clear visual distinguishability, the manifestation before or at the beginning of the
flowering, the absence of negative pleiotropic effect on economically valuable sings, the full penetrance, zero
or little modification variability. The long-term observation of collection species and their study allowed to
make the base of biometrical changes and phenological observations of sunflower lines.
Unfortunately, nowadays monogenic recessive markers are not used nearly at all in the breeding process.
In the same time ability for using heteromorphous morphological sings as markers are limited because of the
ones’ lack. Reliability improvement of the identification of breeding species and providing genetic purity
control of inbreeding lines and hybrid level is possible within DNA markers use.
Our experience of practical seed-growing of parent lines of commercial sunflower hybrids allows to state
that the combination of molecular genetical markers and genes of morphological sings markers allows high
reliability genetical purity control of parent lines and providing commercial genotypes identity for copyright
protection.
Amplification profiles of microsatellite DNA of five sunflower lines from the Institute of the oilseed crops
(ZL-22, ZL -102, ZL -103, ZL -165, ZL -169) on 8 loci (ORS78, ORS509, ORS595, ORS815, ORS3, ORS4;
Nal796 , Nal608 ) were studied In the Southern biotechnological centre of NAAS. At the beginning stage
individual plants sample was analysed to determine genetic purity. Three microsatellite loci showed
investigated lines polymorphism.
Each genotype has its unique allele combination that allows to write down identification genotype formula
that includes information of loci and according alleles. To differentiate a line from the set one should only
study three polymorphous loci.
To get identification formula able to differ investigated genotype from wide set of world breeding forms the
number of analised microsatellite loci should be increased up to 15-20.
The DNA-typing allows us to determine lot quality of seed before sowing and to cull those do not agree with
typical and hybrid level. The molecular genetic markers to a high accuracy marking genotype could be
effectively used for genetic purity control in lines reproduction nursery and in progeny evaluation nursery.
The problem of marking sunflower genotypes using received data could be solved by using at least 13
recessive genes of morphological sings and 8 microsatellite DNA.
Complex use of recessive morphological sings and sunflower DNA markers allows increasing objectivity of
identity value of breeding material and effectiveness of different stages of seed growing.

Key words: microsatellite locus, recessive gene, electrophoresis.

BBEJIEHUE
YacTHas reHeTHKa MOJCOTHEYHUKA N3Y4eHa HEJ0CTaTOYHO B CPAaBHEHUM C F€HETHKOM HEKOTOPBIX
APYTUX KyJIbTYp (HampuMmep, ropoxa, KyKypy3sl, cou, Tomaros) [1, 2].

Jlo HemaBHEro BpPEMEHM TEHETHYECKHE KapThl BBICHIMX PACTCHHUN OBLIM OCHOBAaHBI TIOYTH
UCKITIIOYUTETIbHO Ha MOPQOIOTHYECKHX M OHOXMMHYECKUX TPU3HAKaX. OTH KapThl OBICTPO
nomnonHstoTes Ha ocHoBe JIHK MapkepoB, ¢ MOMOIIIBbIO HOBBIX MOJIEKYJISIPHBIX METO/I0B [3].

AHanu3 mnpoaykToB mnoinumepazHoil nenHoil peakuuu (IILIP) sBisercs onnum u3 Haubosee
ONTUMAJIBHBIX II0 BPEMEHHBIM M MAaTEPUAIBHBIM 3aTpaTaM METOJOB OLEHKH MOJIEKYJISPHO-
TEHEeTHUYECKOro mnonuMoppusMa. Bo3MOXKHOCT NPOrpaMMUPYEMOTO KOHTPOJIL pEeaKkIud U
OTIepUpPOBaHUsl OOJIBIIUM KOJMYECTBOM 00pa3lioB MO3BOJSET MPOBOAMTH aHAIU3 Pa3HOOOpPa3HOTO
ceneKIuoHHoro Matepuana. MccnemoBanue mukpocareumtHod JIHK (SSR - simple sequence
repeats) MO3BOJISIET MOTYYaTh CTA0MIIbHBIE KOJIOMUHAHTHBIE MapKephI IIPH YCIOBUU HUCIIOJIb30BAHUS
mo00l yacTH pacTeHHs, B TOM uucie U ceMsHku. HaOop amneneir SSR-nmokycam sBnsiercs
YHUKAJIBHON XapaKTEPUCTUKON T'€HOTHIIOB MOJCOJIHEYHNKA, YTO AAET BO3MOXKHOCTh 3aIIMCaTh IS
KaX/I0T0 M3 HUX MJEHTU(UKAUOHHYI0 popmyny [4], nuddepeHupoBaTh reHOTHIBI CENEKIUU
OCHOBHBIX ILIEHTPOB CO3JaHMS T€HETUYECKOr0 MaTepHasia 3TOM KyJIbTYphl B YKpanHe, ONpPenesaTh
TUIMYHOCTh MHOPEHBIX JIUHUN U YPOBEHb THOPUIHOCTH MPOCTHIX TMOpUIOB [5].
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ApPreHTHHCKHE y4YeHBIC W30JIMPOBAIM U oxapakTepu3oBayid 170 mOIMMOP(PHBIX MHKPOCATETUTHBIX
nokycoB JIHK-momcomneunuka [6]. OTu pabOTHl MO3BOJMIIA YCTAaHOBUTH YacTOTy HaXOXKICHHS
Pa3IMYHBIX JIOKYCOB B TEHOME TO/ICOTHEYHMKA U MCIIOJIb30BaTh UX JIUIsl MACHTU(UKAIIMYA TCHOTUIIOB
[7]. KomnexktuBom yuensix BHUMMK Obut npoBenen kimactepHbiid aHanm3 mo 9 SSR jokycam u
MacToOpTU30BaHbl 17 MHOPEIHBIX TMHUHN MOACOTHEYHHKA [8].

Ilesplo HalIEro MCCIeIO0BAHUS ABISETCS MOMCK PELIECCUBHBIX F€HOB MOP(OJOrMUECKUX NPU3HAKOB
n JIHK mapkepoB mnojconHeynuka, 3(pQEeKTUBHBIX UII KOHTPOJS TE€HETUYECKOW YHCTOTHI Ha
Pa3IMYHBIX 3Tanax CEMEHOBOACTBA ATON KYJIbTYPBI.

MATEPUAJIBI U METO/bI HCCJIEAOBAHUA

MatepuanoM Uisi U3Y4EHUs CIYKUJIM CEJIEKIIMOHHBIE JIMHUKM U 00pa3ibl 0a30BOM KOJJICKIUU
MOJICOJTHEYHNKA W TEHETUYECKOW KOJUICKIIUU TOJCONHEYHHKA MHCTHTyTa MAacCIUYHBIX KYIbTYpP
HAAH. T'enetnyeckas KOJUICKUHS 3aperucTpupoBaHa B HalmoHaabHOM IIEHTpE T€HETMYECKHX
pecypcoB pacreHuil YkpauHbl (cB-Bo Ne43), Brimrowaer 71 oOpaseny w3 12 crpan. basoBas
KOJUIEKIIMS 3aperucTpupoBaHa coBMecTHO ¢ MHcTUTyTOM pactenueBoactBa uM. B.S. FOpnesa (cB-
BO No58), Bkmrogaer 1091 obpazen u3 18 crpaH.

Metonamu paboThl C KOJUIEKIIMEN SBIISIOTCS: aHAJIU3 MHOTOJIETHUX HAOIIOEHUI Hall OT/eIbHBIMU
oOpa3naMu M MpU3HAKAMH, a TaK)Ke TCHETUYECKU aHaJIN3 HacJeAOBaHUs OTACIbHBIX MPH3HAKOB.
B nanHom uccnenoBanuu o0oOmieHa HHGOpMAaIMs O HAacleI0BaHUM NOTEHIMATIbHBIX MAapKEPHBIX
MIPU3HAKOB B OTAENbHBIX JUHHUAX. CHOpMHpPOBaHA KOJUICKIHS JIUMHUHN JTOHOPOB MOP(OIOTHYECKIX
MapKEpHBIX IIPU3HAKOB.

Ha nHeOomnbimoil rpymme CeneKIMOHHO-IEHHBIX JHHUAN, BKIIOUYEHHBIX B 0a30BYI0 KOJUICKIIHIO,
IIPOBEICHO H3YyYeHHE TeHeTHYecKoro mnoiauMmopdusma. HMcmonp3oBaiu MeToJ aMIUIM(pUKaLUN
MukpocareumTHon JTHK.

PE3YJIBTATBI U UX OBCYKAEHUE

MapkupoBaHUEe  POAUTEIBCKUX JMHUT ruOpuI0B MOHOTEHHBIMH  PELECCUBHBIMU
MOp(OJOTMUECKUMHI MPU3HAKAMU SIBJISIETCS,, HAa Hall B3IV, BAXHBIM M JaXKe pelIaroIIuM
YCIIOBHEM KOHTpPOJII TEHETWYECKOM YHCTOTHI JIMHUH TpH HEW30€KHBIX HapYIICHUSIX HOPM
IIPOCTPAHCTBEHHOW H3O0JSAIMM H3-32 HACHIIIEHHOCTH CEBOOOOPOTOB IPH COBPEMEHHOH cucteme
pacTeHHEBOJICTBAa TIOCEBAMH TOBAPHOTO TIOJCOJIHEYHHKA. B TMpaKTHKEe CEMEHOBOJCTBA JHHHUU H
ruOpUI0B MOJCOTHEYHHKA MOHOTE€HHbIE MOp(doIornyeckre Npru3Haki HE3aMEHUMBI JIIs1 KOHTPOJIS
TEHETUYECKOW YUCTOTHI TPU PA3MHOKEHUH JIMHUM HA OONBIINX (IECATKH TeKTapoB) IJIOMIAAX, a
Takxe B paboTe ¢ OONBIIMMU (JIECATKH TOHH) oObeMaMu ceMsiH. KpoMe Toro, oHu 3 GeKTUBHBI JIs
KOHTpPOJISI YHUCTOTHI JIMHUW Ha ydacTkax TuOpuamzauuu u obdecriedenust 100%-ruOpuaHocTtu
MOJy4eHHbIX ceMsH. OCHOBHBIMU TpeOOBaHUSIMHU, MPEABABIIEMBIMU K MPU3HAKAM KaK MapKepam,
SBIISTIOTCS: Y€TKas BHU3yalbHas OTIIMYMMOCTH, NMPOSBICHHE N0 IBETCHUS WIM B Hadaje (asbl
[[BETEHUs, OTCYTCTBHE OTPHLATEILHOTO IJICHOTPOIHOTO BIMSHUS Ha XO3AHCTBEHHO-IICHHBIE
npu3Haku, 100% TeHeTpaHTHOCTh, OTCYTCTBHE WJIM HE3HAUUTENbHAas MOAW(DUKAIMOHHAS
M3MEHYMBOCTh. MHoOroseTHee HaOJIOA€HUE 32 KOJUIEKLIMOHHBIMH OOpa3llaMH M HX H3y4YEeHUe
MO3BOJIMIIO CO3/IaTh 0a3y JaHHBIX OMOMETPHUCUKHX W3MEPEHUH M (HEHOJOTHUYECKUX HAOIIOJCHUN
3a JUHUSMHU TOJICOJHEUHUKA. Pe3ynbTaThl reHeTHYeckod paboThl ¢ HAcIEIOBaHMEM OTJIENbHBIX
MPU3HAKOB TaKXe ObLIM 000O0IIEHB W yKa3aHbl B 3apETUCTPUPOBAHHON B HammoHamsHOM HEHTpE
TEHETUYECKUX PECypCcOB pacTeHuM YKpauHbl TEHETHMYecKOW Kosulekuuu. IlepedyeHp TreHOB
MOP(OJIOTHUECKUX MTPU3HAKOB U JIMHUI UX UCTOYHUKOB TPUBE/ICH B Ta0mIe 1.

B mHacrosiiiee Bpems, K COXXQJICHHUIO, MOHOTEHHBIE DPEIIECCUBHBIE MapKephl MPAKTUYECKH He
WCIIOJIB3YIOTCS B CEJIEKIIMOHHOM Tiporiecce. Hampumep, cpeam BceX THOPHIOB OPUTHHAIBHOM
YKPaMHCKOW  CEJICKIIMH  PEIECCUBHBIMU ~ MOPGOIOTUYECKUMHU  TMPU3HAKAMH ~ MapKHUPOBAHBIL:
oTmoBcKkas (opma rubOpuaAOB 3amopokCKuid 26 W 3amopoxkckuii 28 (reH JMMOHHOW OKpacKd
S3BIYKOBBIX I[BETKOB), MarepuHcKas (opma rubpuga Cmak (opaHkeBas OKpacKa S3BIYKOBBIX
IIBETKOB), @ TAaK)Ke OTIIOBCKasi popMa BBICOKOOTIEHHOBOTO THOpua Omop (TeH opaHKeBO OKPaCKH
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SI3bIYKOBBIX I1BETKOB). JIunuu oxecckoit cenexkuuu OJ1973, On2080 uMEOT XOPOIIO OTIAUYUMYIO
CBETJIO-JKEJTYIO OKPACKY SI3bIYKOBBIX 1[BETKOB.

Tabmmua 1 - Komtekiys 10HOpOB MOHOT€HHBIX MOP(OIOTHYECKUX MAPKEPHBIX MPU3HAKOB

TIOJICOJTHEUHHKA
I'en Uctounuk N
Ha3Banue npusnaka ABTOpBI NyOIMKanui
(o0o3Hauenue) | (oOpaser, TUHUSA)

Hpu3ual<u, sjluAaouiue Ha 6eco Moquomun pacmenus

CBeTJ’IO-KOpI/ILIHCBaH OKpacCka

Benmenena E.B.,

HCTbEB Ib 1nK-3159 Tonmauds B.B., 1999
E.A.Hockett, P F
Kenrast Touka pocta y I,.LK-254 Knowles, 1970

Ilpusnaku nrucma u cmebnan

Benmenesa E.B.,

Bbeneromie HMKHNE TUCTHI wi Ci-1260 Tonmaués B.B., 1999
Jlerpaanus BEpXyIiKu l K-2238 Benvenesa E.B.,
JUCTOBOM TUIACTUHKU Tonmaués B.B., 1999
JloxxkooOpa3Has TrcTOBas sp K1907 Kovacek, 1980
TUTACTHHKA
BeIpocTs! mucToBOiM Hemypun A.H.,
IUIACTHHKH Ha YEPeIIKe d Cn2371 Tonmaués B.B., 1986

. boukapés H.U. u np.,
Kenrelii crebenn ys JIT-4 1991

CrosnoBa ., Ilerpos

DpEeKTOUIHBIN YepEenIoK er K-562 11,

Wsanos I1., 1985

Ilpusnaku obepmku KOp3UHKU

PacceuéHHrple JIMCTOUKHU
00EpTKH

slb Cn-2290

Tonmaués B.B., 1998

Ipu3naku, obnapysycueaemole 60 6pems YGemeHUs

I LD831 Koccerell 1912
JIMMOHHBIE KPaeBbIC IIBETKH

Iy BK-404 [epmma A.®., 1996
CBeTI0-KenTRIC KpachkIe ly BA-1b Tonmaués B.B., 1991
I[BETKH
AGpHKOCOBbIE KpaCBEIE ap KI-13 Tomnmaués B.B., 1991
I[BETKH
OpankeBble KpaeBbl€ LIBETKU | O BUP-130 M.L Kinman 1964,

Leclerk P, 1968

B To xe BpeMs BO3MOXXHOCTH HCIIOJIb30BAHUS T€HOB TIe€TePOMOP(HBIX MOP(POIOrHIECKUX

IIPHU3HAKOB
OrpaHHUYCHBI.

B KauvecTBe
TloBreIIEHUE

MapKepHbIX

BCJICACTBHEC

HAJeKHOCTH  UJACHTU(DUKAIIUN

UX OTHOCHUTEIBbHONM MAaJ04YHCICHHOCTH

CEJIeKIIMOHHBIX  00pasIioB,

OCYIIIECTBIICHHUE KOHTPOJS TEHETUYECKOW YHCTOThI WHOPETHBIX JIMHUNA M YPOBHS THOPUAHOCTHU
BO3MOXHO Tpu ucnoias3oBanuu JJHK-mapkepos.
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Ham ompIT mpakTHYecKOro CEMEHOBOJCTBA POJUTEIBCKHX JIMHUM KOMMEpPYECKHX THOpPUIOB
MIOJICOJIHEYHUKA IIO3BOJIAET YTBEP)KIaTb, YTO COYETAHHME B HCIOJIB30BAHMHM MOJCKYJSIPHO-
TCHETHYECKUX MapKEepOB U I€HOB MAapKEPHBIX MOP(OIOTHUECKUX MPU3HAKOB JA€T BO3MOXKHOCTH C
BBICOKOW HAJEKHOCTBIO KOHTPOJIMPOBaTb TIE€HETUYECKYI0 YHCTOTY POIUTENIBCKUX —JIMHHM.
HccnenoBanue MOJEKYISIPHO-TEHETHUECKOTO HOIMMOP(H3MA ONPENENICHHBIX JIOKYCOB TI'€HOMA
MO3BOJIUT OCYLIECTBIIATh UJICHTU()UKALNIO KOMMEPUYECKUX T€HOTUIIOB C IIEJIbI0 3aLUThI aBTOPCKUX
IIpaB, ONPEICIICHUS] YPOBHS TUIIMYHOCTU U THOPUIHOCTH.

B [OxHoMm Ouorexnonormyeckom 1eHTpe HAAH wuccnenoBanu mnpoduian  amrummuKaud
MukpocareuTHon JIHK nsaTy ImHuN N0CONHEYHNKA CelleKIUuU MTHCTUTYTa MacIM4HbIX KYJIbTYp
(3J1-22, 3J1-102, 3JI-103, 3JI-165, 3JI-169) no 8 mokycam (ORS78, ORS509, ORS595, ORS815,
ORS3, ORS4; Hal796, Hal608). [Ins onpeaeneHuss reHeTUYECKON YUCTOTHI JIMHUN HA HAaYaJIbHOM
JTafne aHaJW3UpPOBAM BBHIOOPKY HHAMBHAYAIbHBIX pacTeHHil. Tpu MUKpOCATEUTUTHBIX JIOKYca
BBISIBIJTU TTOJIMMOP(HU3M HCCIIEeTyeMBIX JIMHUH (Talmt. 2).

Tabnuma 2 - ['eHOTUIBI TUHUN TT0 MUKPOCATEITUTHBIM JIOKyCaM

Annenu , 1m.H. (KOJ JIOKyca)

Jammst | ORS78 | ORS509 | ORS595 | ORS815 | ORS3 | ORS4 HA76 | Hal608
(A) (B) (©) (D) (E) (F) (G) (H)
3J1-22 | 156 202 179 181 232 157 235 172
3J1-102| 156 202 143 181 232 157 235 169
3J1-103| 156 196 179 181 232 157 235 169
3J1-165| 156 196 143 181 232 157 235 175
3J1-169 | 156 199 179 181 232 157 235 169

Kaxnplii TreHOTMI HMMEeT YHMKAJIbHOE COYETaHHWE ajulelei, 4YTO IO3BOJIAET 3aIlucaTh
UACHTUDUKAIMOHHYIO (QOpMYJly TE€HOTHIA, BKIIOYAIOIYI0 HHQPOpMAlMI0O O JIOKycax U
COOTBETCTBYIOIIUX UM auiensax. s audpdepenunanuu a0060i TUHUM U3 MPOAHATUZUPOBAHHOTO
Habopa JIMHUI 10CTaTOYHO NMPOBECTH MCCIIEJOBaHUE TPEX MOIUMOP(HHBIX JIOKYCOB (Tabm. 3).

Tabnuna 3 - nentudukannoHHble GopMyIibl HCCIET0BAHHBIX JIUHUAN

3J1-22 B202C179H172
3J1-102 B202C143H169
3J1-105 B196C179H169
3J1-165 B196C143H175
3J1-169 B199C179H169

Jlns monydeHus: UACHTU(DUKALMOHHBIX (GopMyll, crocoOHbIX AuddepeHnnpoBaTh HCCIEAYEMbIi
TEeHOTUIl U3 pacHIMpeHHoro Habopa (QopM MHUPOBOH CENEKIUH, KOJMYECTBO aHaIM3UPYEMBIX
MHUKPOCATEJUIUTHBIX JIOKYCOB HE00X0AUMO yBenu4uTh A0 15 - 20. CpaBHeHUE aMIIIM(PHUKAIIMOHHBIX
CHEKTPOB  WMHJMBHUIYyaJbHBIX pacTeHUd (WM ceMsH) HHOpPeIHOM JIMHUM 10  psay
MHUKpPOCATEJUINTHBIX JIOKYCOB IO3BOJISIET CYAWTh O €€ TOMO3UroTHocTtd. llpm Hanuuum
nonuMopdusmMa Mexay poauTenbckumu ¢dopmamu, cnektp rubpuza F1 oObenunser o06a
poautensckux amwiens (puc. 1). CpaBHUTENbHBIA aHaIM3 HIEKTPOPOPETUUYECKHX CIIEKTPOB
ponuteneir U BoIOOpKU (Topsiamka 100 oOpasmoB) ceMsH ruOpHaa, MO3BOJSIET OBICTPO W TOYHO
OIIPEIENIUTh MPOLIEHT TMOPUIHBIX CEMSH, T.€. YCTAHOBUTH YPOBEHb THOPUAHOCTH B JTaHHON MapTHH
CEeMsIH.
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1 23 4 5 67 M 8 9 1011 Pl P2 12 13 14 1516 17 18 19 20 21

Puc. 1. Dnekrpodoperpamma mpoxykro amrmudukanuu JAHK pomurensckux ¢opm (P1, P2)
Y MHIUBUAYaIbHBIX pacTeHuii rubpuma F; (1 - 21) mo mukpocaremutaoMy Jokycy ORS815. M —
MapKep MOJIEKYJISIPHOTO pa3Mepa (parMeHToB.

JU1s 3TOro JOCTaTOYHO IPOBECTH aHAINU3 0 HECKOJIBKUM, HNOJMMOP(HBIM Ui POIUTEIBCKHX
JMHUNA, MUKPOCATEIUIUTHBIM JIOKycaMm. s maeHTHHKanmMu TUOpUAA, T.€. YCTAHOBJICHUS €ro
IIPOUCXOKACHUS OT ONPEIEIICHHbIX JIMHUIN, HEOOX0ANMO HUCCIIEN0BaTh CEMEHA 110 BCEM JIOKYyCaM -
OIIPEJICNIUTh UX COOTBETCTBHE UACHTU(DHUKAIIMOHHON (OopMyIie JaHHOTO THOpHa.

JHK-tunupoBanue mNO3BOJIMT JO IIOCEBA ONPECIUTh KauyecTBO HApTHHl ceMsiH, OTOpakoBaTh
CEMEHA, HE COOTBETCTBYIOLIME HOpPMaM YpOBHS THUIIMYHOCTU U TUOpUAHOCTU. MomekynspHo-
IeHETUYECKUE MapKephl, C BBICOKOH TOYHOCTbIO MApKUPYIOIINE T€HOTHII, MOTYT ObITh 3(pPeKTUBHO
HCIIOJIB30BAHBI JJIs1 KOHTPOJISI TEHETUYECKOW YMCTOTHI B TMTOMHUKE Pa3MHOKCHMS JIMHUH, a TAKKE B
IIUTOMHMKE OLIEHKH ITIOTOMCTB JIMHUH.

I'enpr-mapkepsl, 3(G(GEKT KOTOPBIX MpPOSBISETCS HAa YPOBHE OpPraHM3Ma, B YaCTHOCTH, TEHBI
OTAENbHBIX MOP(OIIOTHYECKUX MTPU3HAKOB 3P (EKTUBHBI AJIS1 KOHTPOJIS FEHETUYECKOW YMCTOTHI IPH
Pa3MHOXKEHUU JIMHUM (HA 3Tanax MOJIydeHUs 3JIUThI U NEPBON PENPOIYKIUHN) U, YTO YPE3BBIYANHO
Ba)XHO, HA Y4acCTKaX TMOpUIU3aLIH.

Ceifuac Ui BHeceHUss B PeecTp COpPTOB pacTeHUi YKpaWHBI YKa3bIBae€TCSl MHHHMAIbHOE
MOP(OJIOrHYECKOe ONUCaHHe, HO Tpedyercss Hanmudue MopdosiorHuecKux ocobeHHoctel. [loka
KOJIMYECTBO ATHX OCOOEHHOCTEeW MHUHHUMaIbHO. B Oymymiem ckopee Bcero 3to TpeOoBaHue Oyaet
Oosiee JKECTKMM C TOYKH 3peHHS MOPQOJIOrHM U O00s3aTelbHBIM OYAET HCIOJIb30BaHUE
MOJICKYJISIPHBIX T€HETHYeCKHX MapkepoB. OObeAMHEHHE JTUX TOKaszareneil B OyayleM CMOXKeT
JaTh JEUCTBUTENBHYIO 3aIIUTy MPaB HWHTEIJIEKTYATbHONH COOCTBEHHOCTH CENEKIIMOHEpa, MOIHYIO
YBEPEHHOCTDH B YUCTOTE CEMEHHOT'O MaTepraia U KauecTBe CEMEHOBOYECKOTO MpoIiecca.

BbIBO/IbI

1.  Iloxazan CHEKTp  pa3HooOpa3us Mop(donornueckux MapKepHBIX MIPU3HAKOB
1 MuKpocarenuTHbIX JokycoB JJHK noaconneunuka.

2.  IlpoGmemMa MapKHpOBaHUS TEHOTHUIIOB TMOJCOTHEYHHKA B JIAHHBII MOMEHT MOXET OBITh
pellieHa HCHOJb30BaHMEM MO MeHbLIeH Mepe 13 peleccHBHBIX I'€HOB MOP(OIOrMYECKHX
npu3HakoB U 8 mukpocarenutoB JJHK.

3. KomrmekcHoe HCIOIb30BaHNE T'€HOB PCOECCUBHBIX MOp(i)OJIOFI/I‘leCKI/IX IIPU3HAKOB U ﬂHK'
MAapKEpOB MOACOTHCYHHKA ITO3BOJIUT YBCIIMUNTDH OOBEKTUBHOCTD I/II[eHTI/I(i)I/IKaIII/IOHHOI\/II OILICHKU
CCJIICKNUOHHOI'O MaTepurajia u Bq)(i)eKTI/IBHOCTL PAa3HLBIX 3TAIlOB CEMEHOBOYECKOM pa6OTLI.
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