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Wceneposanus nposogvsiv B FTHY BHUNMO B 2013-2016 rogax.
Ob6BEKTOM MCccnenoBaHmii bbliv ceMeHa MOPKOBU CTOJIOBOU
copt PorHepa (ctaHgapT), smHwi 690B, 690 n 753. Lesnb
nccrenoBaHmil — NpPOBECTY U3YHeHNE CyXON MaccChl 3apoabILLa
M paccynTatb OCHOBHbIE MapaMeTpbl, XapakTepusyroLme ux
BapuabesibHOCTb y pas/inyHbIX 06PasLoB MOPKOBY CTO/IOBOM,
rOJIyHEHHbIX MeToAaMy, Kak MHOpMAWHIa, Tak v ayTopuanHra.
CpeaHuie apugmeTnyHeckmie 3Ha4eHUs1 BbIGOPKY 0 rokasatesito
macchl 3apogbilla CeMsiH OT/IMHaroTCs Y Pas/inyHbIX rpeacTa-
BUTENIEN N3YHaEMbIX COPTOB U JINHWIA B 3HAYUTENIbHBIX Mpese-
siax ot 36,8 mkr y copta PorHega o 17,0 MKr y svHumM 753.
lMpn aTOM B npegesax BbIGOPKN 10 KaX[OU JIMHUNA CUTIBHOMO
OTKJIOHEHUST CPEAHEro 3Ha4eHsi OT MeaMaHbl He HabIo4aeTCs.
Y copta PorHea OTK/IOHEHWE CPEAHEro 3Ha4YeHNs1 OT MeauaHbl
coctasnseT 0,2 MKr. HavmeHbLuasi Macca 3apofblilia OTMeYeHa
y swmHwi, oHa coctasuna 14,0 mkr. KoaghguuymeHT BapuaLm
riokasareJsisi MacCbl 3ap0oAblLLIa U3MEHSI/ICS Y JIMHWIA B fipeaesax
ot 10,4 go 14,2%, goctvrasi Mmakcumyma y copta PorHeaa —
25,1%. [nsi BbisiBAEHWS], COOTBETCTBUSI SKCIIEPUMEHTASTbHOM
yHKUMM pacripegesieHns Macchl 3apogbilua B romnynsymm
CEMSIH U3y4aeMblX MPEACTaBUTENEN 1 HOPMaIbHOIO pacrpese-
JIEHVISI UCIMO/Ib30BaH METO[ MaKCUMaslbHOro rnpasaornofoous.
CratcTnyeckne MOMEHTbI BbICLLVX MOPSIAKOB (AaCUMMETPUS U
9KCLIEeCC) BbIGOPKM Y MOPKOBY MMEIOT HE3HAYNTE/IbHbIE CMELLe-
HUSA. HaborbLuve 3HaYeHVsT acCUMMETPUN U 9KCLecca Ky/bTyp
OTMeYeHbl /151 BbIOOPOYHbIX U3MEPEHWI MacChl 3apobillia
smHUM 690B. SKcrepyMeHTaslbHbIe [aHHbIe MO3BOJISIIOT cae-
s1aTb MpegBapUTesibHbIe BbIBOAbI O CYLUECTBEHHOM OT/INYN
YeTbipex U3y4YeHHbIX 06pa3LoB MOPKOBU CTOJIOBOV MO Macce
3apofpbilla, a TaKxe fo CTEreHU U XapakTepy U3MEHYBOCTY
aT0ro nokasaress. Takum obpa3omM, OCHOBHOM MOPOIornye-
CKWUI 37IEMEHT CEMEHM — 3aPO/bILL, MO-BUAUMOMY, TakXe rnog-
BEpraeTcs CWIbHOW fernpeccuy B rpouyecce WHOpUAVHIa.
MopgomeTtpudeckuii nokasatesib MacChl 3apofbiia MOXET
npeacTaBasiTe UHTEPEC HE TOJbKO [J151 CEMEHOBEAEHVST U
CEMEHOBOACTBA, HO U /151 CENeKUMY, Kak HacaeCTBEHHO
00y C/10BIEHHbIV MPU3HAK, 3aCTTy>KVBAIOLLM COBEPLLEHCTBOBA-
HUSI.

Krno4eBble ci0Ba: MOPKOBbL CTO/I0Basl, Macca 3apoahblLLa,
cemMeHa, CefleKLNoHHbIe 0bpasLbl
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The study was carried out at All-Russian Research
Institute of Vegetable Growing (GNU VNIIO) in 2013-
2016. The objects of the study were seeds of carrot
taken from variety ‘Rogneda’ regarded as a standard,
breeding lines 690V, 690P and 753. The aim of the work
was to study the dry weight of carrot-embryos and cal-
culate the main characteristics regarding their variability
among different accessions that were obtained through
both inbreeding and outbreeding methods. Mean values
of the sample for seed embryo weight differed among
different carrot accessions and breeding lines in the
range from 36.8 ug to 17.0 ug in ‘Rogneda’ and line 753,
respectively. Moreover, there is no strong derivation of
mean value from median within each sample of the
breeding line was observed. The derivation of mean
value from median was 0.2 ug in ‘Rogneda’. The least
embryo weight 14.0 ug was observed in breeding lines.
The coefficient of variation for embryo weight varied in
the range from 10.4 to 14.2 and reached 25.1 % in
‘Rogneda’. The method of maximum likelihood was used
to reveal correspondences of experimental function of
distribution in embryo weight in seed population of
accessions studied and normal distribution. Statistical
high-order moments (asymmetry and excess) of sample
in carrot had insignificant shift. The highest values of
asymmetry and excess were observed for selected
measurements of embryo weight in breeding line 690V.
The experimental data observed may lead to previous
conclusions about significant difference among four car-
rot accessions in embryo weight and its character of
variability. Thus, such a main morphological element-the
embryo-in the seed is also very probably subjected to
the strong inbreeding depression. Morphometrical
parameter of embryo weight may be interesting not only
for seed production and seed study, but also for breed-
ing program, and regarded as an inherited trait that can
be improved.

Keywords: carrot, embryo weight, seeds, breeding acces-
sions.
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BBepeHune
n04 30HTUYHbIX OObIYHO CYXOMW,

Hpacna,u,arouwuhcg Ha OBa Mepu-
kapnusa (mericarpii). Mpwu co3pesaHuu
MEPUKapnuu BUCAT Ha BUIbYaTO pas-
BETBJIEHHOW KONOHKe (kapnodop). Y
Mepukapnues pasnu4aeTtca 6ptoliHas
CTOpPOHA — CMUHKa (KOMKCCypa), KoTopas
ObiBaeT OOLIKHOBEHHO MOCKOW Wnn
BOMHYTOW, W CMMHHas (cnvHKa), 6onee
W MeHee Bbinykfas. Ha cnuHHOM CTo-
POHE MPOXOAAT NATb rNaBHbIX WX Nep-
BUYHbIX pebep, KOTopble MMEKOT pasniny-
Hoe cTpoeHue. [nog coCToUT U3 0KOJOo-
nnogHuka (pericarpium), MacCUBHOIO
SHOOCMepMa, 3aHMMaroLero OCHOBHYHO
4aCTb CEMEHU W MOrPYy>XEeHHOro B HEro
Hebonblworo 3apoabiwa [3].

OpHVM 13  KIO4YEBbIX aCMEeKTOB,
BAVSIOWNX Ha npouecc npopacTaHus
CEMSAH, 4BNgeTca MOPQONorn4yeckoe
HeoopasBMTME 3apofbllla, ApKO MNpo-
ABNSIOLLEECH Y MHOMMX NpefacTaBuTenen
30HTUYHBIX [1, 4, 7].

PasHoka4eCTBEHHOCTb CEMSAH MNPO-
ABNAETCS B BUAE UX HEOAHOPOAHOCTIN NO
cambIM pasHbiM MpU3HaKam: pasmMepy,
dopme, okpacke, (HU3NONOTMYECKUM ©
BNOXUMUNYECKIMM, MOCEBHbIM, COPTOBbIM
N MPOAYKTMBHbIM  KadectTBam [6]. K
4YuchNy TakuMx MokasdaTenei OTHOCATCHA
Moponornyeckne n aHaToMuyeckune
NPW3HaKK CEMSH, B TOM YNCIE NTUHENHbIE

pasmMepbl 3apofbilla K 3HAocnepma,
KOTOpPble MOABEPXXEHbI 3HAYUTENBLHOM
N3MEHYMBOCTM MOL BAUAHMEM pas3nny-
HbIX (DaKTOPOB BbI3blBAIOLINX pPa3HOKa-
4YEeCTBEHHOCTb CEMSH.

I3MEHUYNBOCTb NMHENHBIX PasMepoB
3apofbllla 1 3HA0CNepMa OBOLLIHbIX 30H-
TUYHBIX KyNbTyp M3y4YeHa [OOCTaTO4YHO
noapobHo [2, 5]. 3Ha4YNTENbHO MeHblue
NHpopMaLMM O COOTHOLUEHUU MaccChl
3apofbilla K aHpocnepma. [loaTomy
Obina nocTaBfieHa Ueflb, MNPOBECTU
N3y4eHne Cyxol Macchbl 3apofbiia W
paccynTaTb OCHOBHble MapameTpbl,
XapakTepuaylolive ux BapuabenbHOCTb
y pasnun4yHbix 06pasL0B MOPKOBU CTOMO-
BOW, NONYYEHHbIX METOAAMM, KaK MHOPU-
[OVHra, Tak v ayTépuanHra.

MaTtepuan n metopabl

Viccneposanna nposoaunn B THY
BHVINO B 2013-2016 rogax. O6bekTom
nccnenoBaHuin GblIM cemMeHa MOPKOBU
cTofnoBon copTt PorHepna (ctaHgapT),
nvHnA 690B, 6900 1 758.

JnHnm 690 B v 690 I Bbinn nosyyeHsl
n3 copta ButammHHasa 6 8 H oBowwHOro
xosancTea. 690 I — nuHua LUMC netano-
naoHoro Tuna. 690 B — nuHus — 3akpenu-
Tenb ctepuneHocT. JTnHum 690 M1 690 B
OTHOCATCS K copToTMny HaHTckad. JInHus
753 - npoucxoxgeHne - [epmaHus,
JIMHVSA-0OMNbINUTENB, COPTOTUN HaHTCKas.

CENEKLMA 1 CEMEHOBO[ACTBO CEJIbCKOXO3ANCTBEHHLIX PACTEHII

[Onsa aHanusa ncnonb3oBaHbl CeMeHa
nccnemyemoro copta u nuHWA, cobpan-
HbIX C couBeTun 1 mopsaka, BbipalleH-
HbIX B €CTeCTBEHHbIX ycnoBusax. CemeHa
npefBapuTenbHO HamadMBanu B QUCTUI-
nmpoBaHHOM Bode npu Temnepartype O

. +2°C, BblOeNeHHbI 3apoabill pacno-
narann Ha npenBapuTeslbHO B3BELLEH-
HOM TOKPOBHOM cTekne no 50 wr.
[Mocne BbiCyWMBaHUA U MNOBTOPHOMO
B3BeLMBaHMS onpedensanu  Cyxyto
maccy.

Pe3ynbTaTtbl u o6CcyxaeHue

Cpean OBOLLHbIX 30HTUYHbIX KYNbTyp
Hanbonee N3y4eHHOW ABNSETCSA Ky/bTy-
pa MOPKOBW. VI3BECTHO, 4TO [ONMHa
3apofblllia CemMsiH MOPKOBU U3MEHSAETCS
B 3aBUCKMMOCTWN OT COPTOBbIX 0COHBEHHO-
CcTeln, CTeneHu 3penocTu CemsiH, apxu-
TEKTOHUKM CEMEHHOro pacTeHUs 1 9Ko-
normyecknx ycnosui [5, 6]. B ceoto ove-
pedb OT pasmepa 3apofdblllia 3aBUCHAT
nokasaTesin BCXOXECTU U SHeprum, cko-
POCTb MpopacTaHus, NPOAOIKUTENb-
HOCTb CTafuWn MOKOS, YpoXKalHble CBOW-
cTBa.

CpefHre apudmMeTnyeckme 3Ha4eHns
BbIOOPKM MO MokasaTeNno MacChbl 3apo-
Ibllla CeMsH OTNMYalTCs Yy pas3nnyHbIX
npeacTaBuTenen U3y4aemblXx COPTOB U
IVHUIA B 3HaYWUTENbHbIX MNpegenax oT
36,8 mkr y copta PorHega oo 17,0 Mkr

Tabnunya. OCHOBHbIE CTATUCTUHECKUE MapaMeTPbl USMEHYUBOCTY MACChl 3apOAbILIa MOPKOBYU CTOJIOBOM (MKT)

MapameTpsl

MuHumym

Makcumym

Mepguana

CpegHss

Owwmbka cpepHeit

[oBeputenbHblit uHTepBan (95 %)

[ucnepcus

CTaH,D,apTHOG OTKJIOHEHne

KoathdnumeHT Bapuauum, %

CenekumoHHble 06pasLbl

PorHena (st) J1690B
33,0 14,0
41,0 29,0
37,0 23,0
36,8 23,2
0,24 0,37
0,49 0,74
3,68 8,2
1,89 29
25,1 12,3
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1169001 J1753
14,0 14,0
22,0 21,0
18,0 17,0
18,5 17,0
0,25 0,23
05 0,45
38 3,2
20 1.8
10,6 10,4



Puc. Ocob6eHHOCTH pacrnpeseneHns 4acToT Npu3Haka Macca 3apogbiiia MOPKOBU CTOJI0BOM:

a - PorHega (st); b — 690B; ¢ — 690/1; d - 753

y nuHum 753 (Tabn.). MNpun aTom B npeae-
nax BbIBOPKM MO KaXA0N INHUN CUNBbHO-
rO OTKJIOHEHUS CPEAHero 3HaveHus OT
MeanaHbl He HabnogaeTca. Y copTa
PorHepa OTKNIOHEHME cpefHero 3Hade-
HUS OT MegmaHbl cocTasnset 0,2 MKr.
HavmMeHbluasi macca 3apofpllla oTMeYe-
Ha y NUHWA, oHa cocTtaBuna 14,0 MKr.
KosahduumneHT Bapuaumm nokasatens
MacChbl 3apoabllla N3MEHANCS Y NNHUN B
npenenax ot 10,4 no 14,2%, pocTturas
Makcumyma y copta PorHepa -
25,1%.0n9 BbIABNEHNA COOTBETCTBUS
3KCMNepuMeHTabHOM YHKUMM pacnpe-

Intepatypa

[eneHns Maccbl 3apofbllla B Nonynsumm
CeMsIH M3y4aemblx NpeacTaBuTenen wu
HOPMaNbHOro pacnpeneneHns MUcnonb-
30BaH METO[ MakcumanbHOro npasno-
nonobusa. Ytobbl OUEHUTb, HaCKOJIbKO
NOJSIHO MOJSTyYeHHOE pacnpeneneHne onu-
CblBaeT BapbMpOBaHME K3y4aemol Chy-
YalHOW BeNM4YMHbI, OGblNM MOCTPOEHbI B
OfHOW cucTemMe KOoopAMHaT amMnupuye-
cKas KpuBasi BbIOOPOYHbIX AaT 1 Teope-
Tn4yeckast MAOTHOCTb pacnpeneneHns.
TeopeTuyeckasa KpuBas HOPManbHOrO
pacnpefeneHns, Kak npasuio, XopoLwo
COOTBETCTBYET M3MEHYUBOCTU SKCMNEPU-

BREEDING AND SEED PRODUCTION OF AGRICULTURAL CROPS

MEHTanbHbIX  BbIOGOPOYHbLIX  [AaHHbIX.
NcknioveHnem okasanacb nonynsaums
ceMsiH nuHum 690B, B KOTOpON Oblnn
BbISIBJIEHbI HEKOTOPbIE OTAINYNSA SMMAMPU-
YEeCKUX [aHHbIX OT HOPManbHOro pac-
npepenenns. CTaTUCTUYECKME MOMEHTSI
BbICLUMX MOPSAAKOB (ACUMMETPUS U 3KC-
uecc) BbIGOPKM Yy MOPKOBWU UMEKOT
He3Ha4nTeNbHble CMeLLeHNns.
Habonblne 3Ha4YeHUs acuMMeTpum u
aKcLecca KynbTyp OTMeYeHbl AN Bbi6O-
POYHbIX W3MEpPEHUA Macchl 3apofbllla
nvHUKM 690B (puc.).

3aknyeHue

Ob6LenpuaHaHo, 4To sBneHne MH6pea-
HOW Aenpeccun pacnpoCTpaHseTcs Ha
BCE OCHOBHble BereTaTuBHble U reHepa-
TUBHblE OpraHbl. [1peacTaBneHHble 3KC-
nepvMeHTanbHble AaHHble M03BONSIOT
coenatb NpefBapuTeNibHble BbIBOAbI O
CYLLECTBEHHOM OTAINYUN YeTbipex u3ay-
YeHHbIX 06pasLIOB MOPKOBW CTOJI0BOW MO
mMacce 3apopllla, a Takxe Nno CTeneHn 1
XapakTepy M3MEHYMBOCTM 3TOro nokasa-
Tena. Takum 06pa3om, OCHOBHOW MOP-
donornyecknin 3NeMeHT CemeHn — 3apo-
Oblll, NO-BUAMMOMY, TakKXe noaBepraeT-
CS CUNMbHOW [Jenpeccun B npoLecce
NHOpUANHra.

3acnyxuBaeT fanbHenWero nay4eHuns
cneunduka COPTOBOW, MaTPUKaIbHOMN,
9KOMOMMHYECKON 1 arpoTEXHNYECKON pas-
HOKa4eCTBEHHOCTU MOPdONIOrM4YecKmx
3/1EMEHTOB CEeMeHN Kak npeacTaBuTe-
nelt cemeicTBa 30HTUYHbIE, TakK W ApY-
rnx OBOLLHbIX KynbTyp.
MoptomeTpudecknin nokazaTenb Macchl
3apofbllla MOXeT MpeAcTaBisTb WHTe-
pec He TOMbKO AN CEeMeHOBEedeHUs W
CEMEHOBOACTBa, HO W [ANA Cenekumu,
Kak HacneacTBEHHO 0O0YCNOBEHHbIN
npu3HaK, 3acnyXuBawLlmii COBepPLIEH-
CTBOBaHWS.
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