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CEJIEKUMA N CEMEHOBOACTBO CEJIbCKOXO3ANCTBEHHbLIX PACTEHU

Co3naHue
BbICOKOJIMKOMMHOBBIX
rmdpnaoB Tomara ong
TENJnL, C UICNONb30BAHNEM
TPaAMLMOHHbLIX METOAOB
CeneKLummn 1 MONEKYNSPHbLIX MapPKEPOB

Pesiome

AxtyansHocTb. Bbicokoe copepxaHue TMKONMHA B NI0AAX TOMaTa ABNSETCS BaXHbIM CENEKLMOHHBIM Npu-
3HaKOM NpU CO3AaHUU HOBbIX COPTOB U rMGPMAOE. Mcnonb3oBaHue MONEKYNSPHLIX MAPKEPOB K annensm,
AETEPMUHUPYIOLLMM GUOCMHTE3 NIMKONMHA, B COYETAHUM C TPAAMLIMOHHBIMM METOAAMW CENnekuun Ha
BbICOKOE COAEPXaHNe KapOTMHOMAOB, LIEHHbIE TEXHONOTMYECKUE U BKYCOBbIE KaueCTBa NMIOAOB, a Taloke
Ha YCTOYMBOCTb K KOMMNJIEKCY NaTOreHOB, NO3BONSET OLEHNTb NOTEHLMAN HaKOMNEHUS aHTUOKCUAAHTA U
Oonee 3PEKTMBHO COCTaBNATL NPOrPaMMbl MO CENeKUMU BbICOKONMKOMMHOBLIX GOPM ANs YCOBUI
3ALLMLLEHHOTO FPYHTA.

Metoauka. MpeacTaBneHbl pe3ynbTaThbl OLIEHKM CENEKLVOHHOr0 MaTepuana ¢ pasnvyHbiM1 KOMOMHaLMS-
MU anneneii, [ETEPMUHUPYIOLLMX HAKOMJIEHNE KAPOTUHOMKOB, U CO3LaHUSA TMOPUBOB TOMaTa C KOMMJIEK-
COM LiEHHBIX MPU3HAKOB — BbICOKOM NPOAYKTUBHOCTM, YCTOMYMBOCTY K 00/1E3HSIM, TEXHOIOMMYECKMX XapaK-
TEPUCTUK U BUOXMMUYECKOr0 COCTaBa NNoAoB. MeTod MHTPOrpeccui CNIOHTaHHbIX UM MHAYLMPOBAHHbIX
MyTaLyii Gbin MCMONb30BAH ANS NOBLILIEHUS YPOBHS KAPOTUHOMAOB (0g 1 hp) U yNy4LIEHUs TeXHOoruye-
CcKuX Ka4yecTB (nor, alc, rin) nnopos. Marepuanom ans uccneaoBaHuin IBASNCS KOJUEKUMOHHBINA, MYTaHT-
Hblid, CENEKUMOHHbIW, rMOpuUaHLIA MaTepuan Tomara U BHeceHHble B Focpeectp P rubpuppl Tomara
cenexuuu CC Arpodpmpmbl <MnbutmnyHa» — BHUMO dunuan ®rEHY GHLIO. AHK-TMnupoBaHme reHoB Kave-
CTBa NI0A0B BbINONHANM B UHCTUTYTE reHeTukm n uutonorum HAH Benapycu.

Pesynbratbl. Co3aaHbl 0Te4eCTBEHHbIE TMOPUABI ANS NPOMBILLIEHHbIX TEM/NL, C BbICOKUMM BKYCOBBIMU 1
TEXHONOTMYECKMMU Ka4eCTBaMM C UCMO/b30BAHUEM NMO3TamHbIX CKPELMBaHUIA, NO3BONUBLUMX 00beau-
HUTb FeHbl Nor, rin, alc, NPUBOASLLME K YANUHEHMIO CPOKOB XpaHeHus ¢ reHamu B, og, hp1 v ap., cnoco6-
CTBYIOLMMM YBENMYEHUIO COEPXKAHUA KapOTUHOMAOB B NJI0AAaX. YCTaHOBNEHO, YTO NPU LieNeHanpaBneH-
HOM 0TOOpe U rnGpuaM3aLmUm, HECMOTPS Ha HEraTMBHOE BAMSIHME FEHOB Nor, rin, alc BO3MOXHO NOJHSTL
YPOBEHb KaPOTMHOMAOB A0 CPEeAHUX BennyuH. MoaTBemkAeHa KOPPENIUUs YPOBHS IMKONKUHA B MIOAAX C
NOBbILLEHUEM TeMMepaTypbl U YPOBHS MHconsiumm. Moka3aHo, 4To po3oBonnofHbie GOPMbI copepxar
3HauuUTeNbHO Gosbluee KOMMYECTBO JIMKOMMHA, YeM KpacHonoaHble. OnpeaeneHbl coueTanus annenei
CTPYKTYPHBIX FeHOB GMOCUHTE3a KOPOTUHOMAOB U PETYNSTOPHBIX FeHOB, 00ecneynBaloLLMx MakcUManbHoe
HaKOM/EHNE IMKONUHA Y TMOPUAOB C KPaCHbIMU U PO30BBLIMU NoAamMu, GOpMyJibl KOTOPbIX pasnnyanmch
Mo cocTaBy annenei reHoB KayecTsa noAoB. BoiaeneHb rMOpUAbI C COYETaHMEM BbICOKMX KOHLIEHTpaLWii
caxapa ('Brix), cyxoro BewiecTBa U MakCUMAanbHbIX 3HAYEHUIA NIMKOMMHA, COBMECTHO ONpeAensioLmx
OT/MYHbIE BKYCOBLIE KauecTBa: MpekpacHas negy, Ons, Kagpunb, Buktopms. Hoeble ru6puabl F1 gns npo-
MbiLNeRHbIX Tennuw: 1950, 956, 1960, Maructpans n po3oBonnoaHbii 12897, npeBocxoavnm ronnang-
CKWii CTaHAApT No NPoAykTUBHOCTH 10 21%, a N0 BKYCOBLIM kKayecTBaM Ha 1- 1,8 banna.

Kntouessie cnoea: Tomar, rudpmabl, iuHUK, MyTaHTel, [IHK-Mapkepbl, ka4ecTBO NnofoB, IMKOMUH, Kapo-
THMH, YCTOMYMBOCTb K G10- 1 aDMOTHYECKUM CTPECCaM.

Development of high-lycopene toma-
to hybrids using conventional breed-
Ing techniques and molecular markers

Abstract

Relevance. High lycopene fruit content has been regarded as a very important genetic trait in tomato breed-
ing. Use lycopene molecular markers in combination with conventional breeding techniques allowed us to
create hybrids with high lycopene accumulation, excellent organoleptic qualities, high yield production and
resistance to pathogens, and to effectively optimize our breeding programmes for commercial greehouses
production.

Material and Methods. In this study tomato samples including selected lines and hybrids with various allel-
ic combinations of genes determining carotene accumulation, and other genetic traits, such as disease
resistance and yield production were tested. Introgression of spontaneous and induced mutations was
used to increase carotenoid levels (og and hp) and improve fruit technological qualities (nor, alc, rin). The
research material was tomato collection, mutants, breeding lines and hybrids listed in the State Register
Russian Federation tomato hybrids of breeding SS Agrofirm "llyinichna” - VNIIO branch of the All-Russian
Scientific Research Institute of Vegetable Growing - Branch of the FSBSI Federal Scientific Vegetable
Center. DNA typing of fruit quality genes was performed at the Institute of Genetics and Cytology of the
National Academy of Sciences of Belarus.

Results. New domestic hybrids for industrial greenhouses, which characterised by improved organoleptic
qualities and technological traits were developed with the help of phased cross-breeding that allowed to
combine the genes nor, rin, alc, leading to an extension of the shelf life with the genes B, og, hp1, etc., con-
tributing to an increase in carotenoid content in fruits. It was established that for targeted selection and
hybridization, despite the negative influence of the nor, rin, alc genes it is possible to raise the level of
carotenoids to average values. Correlation between lycopene concentration in fruits and high temperature
and level of insolation was confirmed. It was shown that pink-fruited forms contain significantly more
lycopene than red-fruited ones. Different allelic combinations of structural genes involved in carotenoids
biosynthesis and regulatory genes that provided maximal accumulation of lycopene in hybrids with red and
pink fruits were revealed. Hybrids with the combination of high concentrations of sugar (° Brix), dry matter
and maximal lycopene values, combined defining excellent taste were selected: Prekrasnaiya lady, Olya,
Quadrille, Victoria. New F1 hybrids one for industrial greenhouses: G950, G956, G960, Magistral and pink-
fruited G12897, surpassed the Dutch standard in productivity up to 21%, and in tastes/organoleptic quali-
ties for 1-1.8 points.

Keywords: hybrids, lines, mutants, tomato breeding, molecular markers, fruit quality, lycopene,
carotenoids, carotene, resistance to stresses, biotic stresses, abioti
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BeepeHune
Bnocne,u,Hee pecatunetne B Poccun Habnopaetcs
3HAYUTENbHOE YBENWYEHME MoLWanen, OTBOAUMbBIX
non, CTPOUTENbCTBO U BBEAEHME B CTPOW HOBbIX TEMIMYHbIX
KOMOWHATOB, OCHALLEHHbIX COBPEMEHHbLIM 000PYAOBaHUEM,
DN KOTOpbIX HEOOXOAMMbI copTa U rmbpuabl, OTBeYaloLLme
TpeboBaHNSAM HOBbIX TEXHOJIOMNIA, C OJHON CTOPOHBI, 1 BKYCam
noTpebutenei, ¢ gpyroi. B HacTosLee BpeEMS B HOBbIX TeM-
JINYHBIX KOMOMHATax NpPenMyLLEeCTBEHHO UCMOb3YIOT rMbpu-
Obl TONNaHACKOW Cenekummn, KOTopble KpacuBbl BHELLUHE, HO
3a4acTylo He UMEIOT MOMUOOPHOIO 3anaxa u Bkyca, rpyobie no
KOHCUCTEHUMN, TaK Kak CO3a4aHbl MO MPUHLMMY: «MOoKynaTesb
BbIOMpaeT rnasamm».

Llenblo Hawei paboTbl CTano CO3[oaHWE OTEYECTBEHHbIX
rmépuaos N1 3alMLLEHHOrO rPyHTa C BbICOKMMU BKYCOBbLIMU
KayeCTBaMM C COXPaHEHNEM OCHOBHbIX MapPaMETPOB: BbICOKOM
YPOXaMHOCTWN, CTaHOAPTHOCTWU, CMOCOBHOCTM K XPaHEHUIO B
TeyeHve 2-4 Hepenb, YCTOMYMBOCTU K OONE3HSM, a Takxke
TONEPaHTHOCTM K HW3KOM OCBELLLEHHOCTU, XapakKTepHoW Ans
3UMHEro, paHHEBECEHHEro 1 MNO34HEOCEHHEro nepuona
BblpaLLMBaHus.

OfHMM 13 NyTen AOCTUXEHNS TaKOW LLenu SBNseTcs BBeae-
HWE B TeHOTUMbl copTa WM rmépuaa KOMOWHaLUMA reHoB,
KOHTPOJIPYIOLLMX N PETYNNPYIOLLMX HAKOMIEHNE KapOTUHOW-
[0B, 0OCOOEHHO NMKOoNMHA. [laHHbIi KAPOTUHOWMA, O4EHb BaXEH
DN19 300POBOro NUTaHWS YeNoBeKa, MOCKOJbKY CNocobeH noa-
DepXnBaTb UMMYHHBI CTaTyC OpraHvM3ama 1 okasblBaTb Mpo-
dunakTnyecknii appekT oHkonormyeckmx zabonesaHuin [1,
2]. PaboTbl B HanpaBfeHMM MOBbILLEHWS YPOBHS KapPOTUHOW-
[DOB B nyjiogax Tomata Befytcs ¢ 60-x roaoB NpoLunioro crone-
TMa. VIHTEHCUBHbIE UCCNENOBAHUS, BbI3BaHHbIE MHOrOrpaH-
HbIM UHTEPECOM K 9TUM MUTMEHTaM, MHULMMPOBaNU NOEHTU-
drKaLMIO 1 XapakKTEPUCTUKY BCEX FEHOB U (PEepMEHTOB, yya-
CTBYIOLLMX B OMOCUHTETUYECKUX U KaTabONNYECKMNX peakLmax
kapoTnHonpaos [3]. B HacTosiLee BpeMS TOYHO YCTAHOBEHO,
4YTO dEPMEHTHI, yyacTBylolwmMe B MeTabonmame KapoTUHOM-
[OB, KOOVPYIOTCS 94E€PHBIMU reHaMu, CUHTE3NPYIOTCS B LUTO-
30/1e, TPAHCNOUMPYIOTCS B NAACTUAbl U COPTUPYIOTCS MO cre-
umduryeckmm cybgomMeHam opraHenn B 3aBUCMMOCTU OT Tuna
n mopdonorum nnactug, [4]. B cenekumm TomaToB s MOBbl-
LeHMs1 YPOBHSA 1 pa3HooOpasua npodunsg aHTUOKCUOAHTOB
Oblf1 MCMONb30BaH METO[, MHTPOrPECCUM CMOHTAHHBLIX WUN
VHOYUMPOBAHHbIX MyTauunii. [ns nony4eHns NMnMHUA C BbICOKUM
coaepXaHnem nukonuHa (ynyywieHve uBeta U nuTaTenbHbIX
CBOWCTB) MCMNONb30Ba/IN TaKME FEHETUYECKME PECYPCHI, Kak
annenu, netTepMuUHMpYOLLMe aTanbl BMOCKMHTE3a, a Takxke
annenw, perynvpyioLwpme GopMMpoBaHe U pPasBUTUE XII0PO-
nnactoB n ap. OnybnnkoBaHHbIE PaboThl MOKa3bIBAKOT CIOX-
HOCTb BEAEHVS CENEKUMN C MMEIOLLMMCS MaTepPMaNioM, Tak Kak
YyacTo GpopMbl, HAPSAY C LEHHBIMU NPU3HAKaMM, LEMOHCTPUPO-
Ba/IM HU3KME NOKa3aTenn NpoAyKTUBHOCTM, BCXOXECTU CEMSIH U
Jpyrve, 4To npegnonaraeT ux HU3KYI0 KOHKYPEHTOCMocob6-
HOCTb MO CPaBHEHMIO C OObIYHLIMK COpTaMy TOMaToB U Orpa-
HUYNBAET UX PACNPOCTPaHEHME B CENTbCKOM XO35MCTBE [5].

C pa3BuTHEM METOLOB MOJIEKYSIIPHOWN FEHETUKM 1 BMOTEX-
HOJIOrMKM MOSIBUMAACh BO3MOXHOCTb Gonee LeneHanpasneHHo
BECTW 3Ty paboTy. Bbin KapTMPOBaAH N KIOHVMPOBAH PSL, BaX-
HbIX FEHOB, OblIM co3aaHbl 6a3bl CEKBEHMPOBAHHBIX MOJIHOTe-
HOMHbIX TMocnepoBaTtesibHocTelr [6-8], Gnarogaps uyemy
nosiBMnack BO3MOXHOCTb CO34aBaTb MPOCTble U yooOHble
MOJIEKYNSIPHbIE Mapkepbl. ATO 0COOEHHO akTyaslbHO B CeJlek-
LM Ha NPU3HaKK, NPOSIBASIOLLMECS HA NO3OHMX 3Tanax Bere-
TauuMu, Takue Kak ypoBEHb COOEPXaHWUS JIMKOMNUHA B 3PENbIX
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nnogax. Metogpl AHK-TunupoBaHua no3sonunn npu BBeae-
HUM XenaeMblx annesiein B LEHHbIM CenekuMOoHHbI MaTepuan
KOHTPOJIMPOBATb HA PaHHUX CTaAUsIX POCTa N Pa3BUTUS pacTe-
HWS1 BO3MOXHbI/ YPOBEHb HAKOMIEHUST KAPOTUHOMOO0B B MJ0-
nax.

B cBSA3M C 3TVM OCHOBHbIMU 33[a4aMu HACTOSILLLEro 1Ucche-
[0BaHNS ABNSNINC:

- M3y4YeHre reHoTMNOoB ToMaTa C pa3HbiM coYeTaHneM
CTPYKTYPHbIX W PErynsiTOpHbIX annenen, onpenensiolmx
HaKomMneHne NMKoMNrHa B NMiIoAax pasHoM OKpacKu;

- BBEAEHME METOAOM HAaCbILAIOWMX CKPELLMBAHUIA B
CcenekuMoHHbIe JIMHUN TeMnanYHbIX rMOpuUaoB reHoB, KOHTPO-
JINPYIOLMX CUHTE3 NINKOMUHA, N XO39MNCTBEHHAs! OLleHKa CO3-
LaHHbIX TMépunaos;

- M3y4YeHue BAUSIHNS YCI0BUIA BblpaLLMBaHNSA HA HAKOM-
JIeHMEe NUKOMMHA B Niogax TomaTa;

- onpepeneHne cocTaBa FeHeTUYeckux annenen y
pO30BOMIOAHbIX TMBpnaoB ToMata cenekumn CC arpodunpmel
«MnbnHM4Ha» — BHUNO, nmerowmx camblin BbicOkUin (B 4-5
pas) ypoBeHb HaKOMEHUSs JINKOMMHA Cpeayn aHann3mpyemMbix
reHOTUMOB;

- COXpaHeHne TONepPaHTHOCTU K HU3KOW OCBELLEHHO-
CTW, BbICOKOW XapOCTONKOCTU, a Takke YCTOMYMBOCTM K Hau-
6osiee BpedoHOCHbIM 3aboneBaHunsaM: knagocnopnody, BTM,
dy3apmrosy, My4yHMUCTOM poce TomaTa.

- nosnyvyeHve rmbpuAOB C BbICOKUMMU MPOOYKTUBHbIMU
KayecTBaMW, CTaHAAPTHOCTbLIO, COXPAHAEMOCTbIO M0A0B, NX
pasmMepoM N Ka4eCTBOM.

Ocoboe BHUMaHWe yaeneHo rmbpuaam pPo30BOMIOAHbIX
TOMaTOB.

MaTtepuansl u MmeToAbl UCCef0BaHUN

Ona nccnepoBaHuii Gbl1 UCNOIb30BAH KOMNEKLUNOHHbIN,
MYTaHTHbIN, CENEKLMOHHbIN, rMOpuaHbIA MaTepuan TomMaTa,
BHECeHHbIe B [0cynapcTBeHHbIV peecTp PO rubpuasl Tomata
cenekumm CC Arpodupmsbl «MnbrHmnyHa», BHUNO — dunnana
®reHY ®HUO wn HoBble, NonyyYeHHbIE B peldynbtate paboThbl
rmépuapl.

MeToabl nccnepoBaHuii: rmbpuansaums nu otbop reHoTu-
noB, GEKKPOCCHl, OLEHKA MOJSIYHYEHHbIX JIMHWUIA U TMOpPMOoB
MeTogamMu GUToNaTonornum, GUOXMMUN U MOSIEKYNSIPHO B1O-
norum (nop6op npalimepos, MLUP n anekTpodopeTnyeckmin
aHanm3 NpoaykToB) rno TpebyemMbiM NapamMeTpam.

B paboTe ngeHTMdmLmpoBanu NoAMMop@eU3M CReayoLmx
rEHOB C MCMONb30BaHMEM MNPOTOKOJIOB, pa3paboTaHHbIX B
WNHcTuTyTe reHetuku u umtonormm HAH Benapycu (UTL) [
9,10]:

- annenen  CTPYKTYpPHOro  reHa  xJoponjiacT-
cneumnduryHom nukonuH — B-umknassl (CYC-B): beta (b, ns S.
lycopersicum), Beta carotene (B n3 S.pennellii), old-gold (og)
u old-gold crimson (og°) [11];

- annenen perynsaTopHbiX FEHOB, 3aMeansoLMX Npo-
Lecc co3peBaHus NnoaoB M OMOCUHTE3a KapOTUHOWZOB
(alcobaca (alc, nor*), non-ripening (nor) ripening inhibitor
(rin), [12, 13];

- annenei reHoB High pigment (hp-1, hp-2%), o6ecneun-
BalOLLMX BbICOKOE HaKoMieHne NMrMeHToB B nnogax [14, 15];

- annenein reda SIMYB12 (Y w y) perynvpyowero
HakonneHne GnaBoHOMAA XankoHa B KOXYype MiaogoB TomaTa
[16, 17].

Broxmmuyecknin aHanua nposogunu B8 ®reHY ®OHUO n
BHUWNO - punnane dPreHY ®HLO ¢ ncnonb3oBaHneM TOHKO-
cnoiiHol xpomaTorpadum n BOXX [18].
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OueHKY YCTOMYMBOCTW K MaToreHam OCYLLECTBASIN Ha
BbICOKOM €CTeCTBEHHOM (OHEe B MJIEHOYHbIX Tenauuax, a
Takke C WCMoJIb30BAHUEM WCKYCCTBEHHOINO 3apaxeHus
cornacHo MeToanyecknum ykasaHusM no Cenekumm CoOpToB U
rmépuaoB ToMaTa Ans OTKPLITOro 1 3alULLEHHOro rpyHTa [19]
1 MeToamke cenekumm TomaTta Ha yCTOMYMBOCTb K MyYHUCTOM
poce [20], a Takxe MNLP aHann3oB. OueHKy NpoM3BOOCTBEH-
HbIX KQYeCTB (YPOXanHOCTU, CTAHAAPTHOCTU, XPaHEeHUs, pas-
Mepa, BKYCOBbIX KQYeCTB MJ0A40B U T.4.) MPOBOAUAN B OCTEK-
JIEHHbIX MPOU3BOACTBEHHbIX TEMMLAX, AN KOTOPbIX CO34aHbI
rméepuapl.

Pe3ynbTaTtbl U UX 06CYyXAeHne

MyTaHTHble dOpMbI NMONEBOro Tomara, Nbe3Ho npeno-
CTaBJIeHHblE MHCTUTYTOM OBOLLEBOACTBa YkpauHbl [21], Bblnun
MCNONb30BaHbl B CENIEKLUMOHHOM MpOLLecce Mo BBELAEHMIO
annenen reHoB B, og, hp1 B poantensckue nuHumn 5 rubpmnoos
TennanyHoro TomaTta cenekumm CC A® «MnbmHnyHa» meToaom
4-5 kpatHoro 6ekkpoccupoBaHus. (Tabn.1). BT MyTaHTbl He
OblIY YCTOMYMBBLIMU K BONE3HSAM, TUMUYHBIM )15 3aLLMLLEHHO-
ro rpyHTa, He NPUCNocob6eHbl K BblpalLMBAHMIO B YCIIOBUSIX
HN3KOW OCBeLLEeHHOCTU. MNepBMYHO 0TOOP NNHWIA N TMOPUAOB C
yKa3aHHbIMW reHamMu NPOBOAMAM MO LBETY U BKYCOBbIM Kaye-
cTBaM nJioaoB.

CEJIEKUMA N CEMEHOBOACTBO CEJIbCKOXO3ANCTBEHHbLIX PACTEHU

Maccbl (aanee ¢.M.) o6HapyXXeH B KpacHbIX (6,46 Mr) n poso-
BbIX (8,20 Mr) nnogax. B xxenTonnoaHbIX 1 opaHXeBbix 06pas-
uax oH Obi1 3HaunTeNbHO HUXe (3,99 mr). B nnopgax 3eneHoii
OKpacKy NPUCYTCTBOBANM NULLb CELOBbIE KONMYECTBA JINKO-
nuHa (0,86 mr). Mpun opraHoNenTUYecKom OLLEHKe MosTyYeHHbIX
rmépunaoB ObINI0 MOKA3aHO, YTO HAKOMJIEHME NMKOMNMHA Bhille 8
MI B Mogax 3HaYUTENbHO YNyylLaeT MX BKYCOBble KayecTBa
[22]. Mpunyem ypoOBEHb HAKOMMNEHUS aHTUOKCUAAHTA 3aBUCUT
OT YC/IOBUIA BblpalmMBaHns rmbpuaos, 4To OblIO NMOKasaHo B
nocneaylowme rogpl.

MeTopn, MHTPOrpeccumn CnoHTaHHbIX WU MHAYLIMPOBAHHBLIX
LBETOBbLIX MyTauMiA LIMPOKO MUCMONb3YETCs ANS MOBbILLEHUS
YypOBHei 1 gusepcudurkaumm npoduns KapoTMHOMO0B ToMaTta
N CcnocobCTBYEeT pPacCLUMPEHUIO BbICOKOW W3MEHYMBOCTMU,
XapakTepusylowei nnogbl Tomata. MHOrve MOHOreHHble
MyTauum, BAVSIIOLLME HA MUTMEHTALMIO NIOA0BbIX KAPOTUHOM-
[0B, OblNN BblaeneHbl B Tomate ¢ koHua 1940-x rogos, v Obina
BbIICHEHA WX MOJMeEKynsipHas OcCHOBa. HekoTopble M3 HUX
BbI3bIBAOT Oonee rnybokylo KPaCHYl0 OKpacky Crenbix mnnio-
[OB, YBENMYMBas copepXXaHne nukonuHa. Heckonbko NuHUiA
TOMaTOB C BbICOKMM copepXaHuem nvkonuHa (HLY) 6biim
NnosyyeHbl K HACTOSILLLEMY BPEMEHU MyTEM MHTPOrpeccum
MyTaunii cepumn hp n c og (llahy et al., 2018). Y Tomatos anne-
71 0g 1 0Q° NPUBOANAT K TMNepPakKyMynsLmm JIMKOMNMHA, Kak 3TO

Tabnuya 1. CogepxaHue TNKONMUHA B NMJ0[axX TOMAaTa UCXOAHbIX MYyTaHTHbIX pOpM
Table 1. The lycopene content in tomato fruits of the original mutant forms

MyTtaHT MyTaHTHble annenv KayecTsa CopepxaHue nukonuHa, mr/100 r
Ne 257 B, hp1, nor 5,06
Ne 259 0g, u 4,66
Ne 261 B, hpt 7,73
Ne 262 B 7,36
Ne 263 B, hp1 4,02
Ne 264 B, alc 1,03
Ne 265 B, hp1, gs 7,31
Ne 266 B, hpt 4,85

Ha pucyHke npeacTasieHbl pesynbTaTbl MONEKYIAPHOro
aHanunsa, NoATBepPXJaloLLero Hanuye annens og y obpasua
Ne 269.

B pesynbTarte, Obin NOAyY4eH pag, IMHENHbLIX U rMOpUaHbIX

KOMOUMHaunii, koTopble, HadmHas ¢ 2013 roga, OblN OLEHEeHbI
B BMOXMMMYEecKon nabopaTopum No COAEPXKaAHUIO JIMKOMNHA B
nnopgax. Hauebicwimini ypoBeHb nukonuHa Ha 100 r cbipoi

M 1 2 3

Puc. 1. Mpoaykrel amnnngukavunm JHK copros n
nuHuii TomaTta ¢ BF/BR_Ddel mapkepom:

1-LA3134 (- alc - oTp. KOHTPO/Ib,

2- 3—-LA348 (0g - KOHTPOJIb), 4-5 Ne259, 6-7 — Ne261
Fig. 1. DNA ampilification products of tomato cultivars
and lines with BF / BR_Ddel marker

6blno nokasaHo Bramley [23]. B 3aBUCMMOCTM OT MyTauumm
JIMHUM KPacHbIX cnenbix TomatoB HLY comepxaT pasnnyHbie
KONMYeCTBa JIMKOMMHA U B-KapoTuHa, HO 0ObIYHO Gornblue (40
OBYX pa3), 4eM COOTBETCTBYIOLLME KOHTPOJIbHbIE copTa [24].

B nepnopg ¢ 2013 no 2018 roabl NpoBOANIN U3YyHEHME 3aBU-
CUMOCTW HaKOMJIEHUS JIMKOMUHA Y CO34aHHbIX rMOpunaoB, Kak
OT YCNOBUIA OKPYXAalOLLEN Cpeabl, Tak M COYeTaHus annienen,
[EeTEPMUHNPYIOLLNX AaHHbIA NPU3HaK.

[ns n3yyeHuns 3aBMCUMOCTU YPOBHS HAKOMJIEHUS IMKOMNHA
OT TeMnepaTypbl U COMHEYHOW paavaummn obpasLbl Bbipallm-
BanM B YCJIOBUSIX HEOOOrpeBaeMblX MIEHOYHbIX TEMnauy, B
MoomockoBbE 1 MapanfienbHo B OCTEKJIEHHbIX HeoborpeBae-
MbIX Tennuuax benapycu. Beino ycrtaHoBneHo, 4to 6onee
BbICOKMIA YPOBEHb CONIHEYHOW pagvauun 1 TeMmnepaTtypbl B
Benapycn no cpasHeHuio ¢ [MOAMOCKOBLEM MONOXUTENBHO
KoppenupyeTt C KOMMYECTBOM NIMKOMUHA B niogax. Tak, ypo-
BEHb JIMKOMMHA NyYLLnX rmépuaos coctaBun ot 8,1-11,2 Mr Ha
100 r c.m. B NMogmockoBbe 1 15,4-22,3 mr Ha 100 r — B ycno-
Busix Benapycu. Hanpumep, rmbpug F1 Buktopus, sBnssch
CTaHoapTOM Mo NMKonuHy, B benapycu B TedeHune 5 net nmen
pesynbTtat 15,4-18.0 mr/100 r, Toraa kak B HecTabusbHbIX
ycnoBusix NoaMockoBbsl ero ypoBeHb koniebancs ot 6,5 0o 7,5
Mr. [laHHble pes3ynbTaTbhl MOKa3blBAOT, 4TO OTOOP B MeHee
6naronpuaTHbLIX YCNOBUSX MOBbILLIAET ero 3PdEKTUBHOCTb U

[ 24 ]



BREEDING AND SEED PRODUCTION OF AGRICULTURAL CROPS

Tabnuua 2. Buoxumuyeckuii cocTaB o408 rubprA0B TOMAaTa BKJIIOYEHHbIX B peecTp P® cenekunn
CC A® UnbuHnyHa — PrbHY GHLO, 2016 rog
Table 2. Biochemical fruit content of tomato hybrids listed in the State Register Russian Federation of breeding
SS Agrofirm "llyinichna"- Federal Scientific Vegetable Center, 2016

Mopup F, Tun pocTa Be&‘%xgrio, Bm?%"o"rc H";g?:r"" °B£x, Priaporu, Flaonu
% maccbl mr/ 100 r cbipoii macchl

KpacHag ctpena [eTEPMVHAHTHBIN 7.0 21 129 4,0 1,5 6,5
MpekpacHas nean [EeTEPMVIHAHTHBIN 8.8 31 153 5.7 1.7 7.3
FopoxaHka LETEPMVHAHTHBIN 7.2 21 147 4.2 1.7 6.5
Ons CynepAeTePMUHAHTHBI 5.8 24 140 3.0 2.2 7.3
FanakTuka [eTEPMVHAHTHBIN 6.3 27 168 3.5 1.5 4.8
JNensa noslyAeTEPMUHAHTHbIV 6.2 22 135 4.5 - -

MoamMOCKOBHbI NonyAeTEPMUHAHTHbIN 6.5 23 169 3.1 1.4 4.7
KaBanbkapa NoJyAETEPMUHAHTHBIN 5.6 19 143 2.6 1.3 5%
Kapgpunb noslyAeTEPMUHAHTHbII 6.8 24 156 BY5) 1.8 6.9
Bonorpa rpag VNHOETEPMUHAHTHbI -* - 127 2.1 1.5 0.8
AuBo VNHOETEPMVHAHTHbI 6.7 25 156 3.7 1.1 5.3
TuTaHuk VNHOETEPMUHAHTHbII 6.3 23 130 315 1.5 5.2
Hawa Maiwa VNHOETEPMUHAHTHBI - 27 164 4.0 1.1 3.8
Kocmoc NHOETEPMUHAHTHbI 8.7 24 207 5.2 - -

Buktopus VNHOETEPMUHAHTHbI - 31 229 6.0 1.5 7.4
BpooxHoBeHue NHOETEPMUHAHTHbIN 6.7 23 119 3.7 1.1 4.7
BepHucax VNHOETEPMUHAHTHbI - 18 106 2.1 1.0 4.5
HCP05 0.8 1.24

*3HaveHue nokasartesisi He Onpeaessiiochb

MO3BOJISIET MOJY4UTb BbICOKOE HAKOMEHME NIMKOMMHA B MiO-
[ax npv BO34E/bIBaHMM B ONTVMasbHbIX YCIIOBMSIX BblpallMBa-
HUS.

B pasHble roabl B Tennmuax NogMockoBbsS CPeaHuin ypo-
BeHb NimkonuHa Ha 100 r c.Mm. B niioaax nccnenyembix rmépu-
noB konebancsa ot 5,275 mr (2014 roa) oo 8,454 mr (2018
ron). Hanbonee 6naronpuUATHLIMK MO TEMMEPATYPE U UHCONS-
umm 6binm 2013 (7,463 mr) n 2018 (8,454 mr) rogbl. Cambim
HebnaronpusTHbIM Obin 2014 roa. AHann3 cpegHUX nokasarte-
nen copgepxanua nukonuHa B 2013-2018 rogax nokasan, 4To
MOHWXEHHbIE TEMNEPATypPbl B NePUOA, Beretaumm n co3pena-
Husa nnogoB (2014, 2016 roabl) NPUBOAAT K CHUXEHUIO YPOBHSA
JIMKONMHA NOYTU B 2 pasa.

Hapsay ¢ aTumun nccnenosaHusiMmn 6b110 NPOBEAEHO U3Yy4ye-
H1e B1OXMMMYECKOro CocTaBa HalLMX BHECEHHbIX B PeecTtp PO
rmépuaoB TomaTa, BbIPALLEHHbLIX B YCJIOBUSX MIEHOYHbIX
HeoborpesaeMbIx Tennu, NoamMockoBbs. Bbino NnoaTBEPXAEHO,
YTO NpY HEGNArONPUSATHBIX YCIIOBUSIX CYLLLECTBEHHO CHUXKAETCS
HaKoMIeHNe KapoOTUHOUOOB U WU3MEHSETCH OUMOXMMUNYECKUIA
cocTaB nnoja B Lesniom (tabn.2). JaHHble yCroBUst MO3BOMN
BbIAENUTL TMOPUOBI C COYETAHMEM BbLICOKMX KOHLIEHTPALMIA
caxapa (°Brix), cyxoro BewlecTBa U MakCUMaslbHbIX 3HAYEHUN
JIMKOMMHA, COBMECTHO OMNpPeaensiowmx npekpacHble BKyCOBbIE
kadectBa: [NpekpacHas neoun, Onqa, Kagpunb, Buktopua. B

LenoM, GMOXMMMYECKME MOKa3aTeNn 3HAYMTENbHO pasnuya-
nMck Mexay rmbpuaamn, a B 6naronpusTHele AN PacTEHWUIA
ToMara rogpl 3TM Pasnnymsa NPOSIBASIUCH eLle Boiwe. MNpu aTom
HE3aBMCKMO OT YCNOBUIA BbipalLMBaHUsS PO30BOMIOAHbIE MMO-
puabl F1 Kocmoc, Buktopusa, CnyTtHuk, anaktuka, 28/18,
Ne99/18 n HekoTopble Apyrne cTabuibHO MMENN MakCUmalb-
Hbl€ 3HAYEHWS1 TMKOMMHA B N104AXx.

Hapsany ¢ oueHkor BAUSHUS DaKTOPOB OKPYXAlOLLEN
cpenpl, 6bl1 NpoBeAeH aHann3 coaepXaHus JIMKOMNMHA B MNo-
nax rmépuaoB pasnnyHoro Tuna pocta. B pesynbtaTte Obiin
BblaeNIeHbl 06pa3Lbl C BbICOKMMY NOKa3aTeNsIMU M0 INKOMUHY:
cynepaeTepMunHaHTHbIN: Ons; geTepMuHaHTHble: BymepaHr,
[opoxaHka, lNpekpacHasa neawn, anaktuka; noaygeTepmu-
HaHTHble: Kagpwunb, Jlensa, MNoomockoBHbIN, KaBanbkaga;
VHOETEePMMHAHTHbIE: HOBbIN, BHECEHHbIN B Peectp PD B 2016
rony rubpupg Manouka (15,6 mr/100 r), a Takke KpacHblii nyy,
Tutanvk, Hawa Mawa v gpyrue. bbino noka3daHo OTCyTCTBUE
CBSI3N MexAay TUMOM POCTa U HaKOMAEHWEM JIMKOMWHA, 4TO
NPOAEMOHCTPUPOBAHO AaHHbIMU Tabnuubl 2. N3 pe3ynbTaTos
MOXHO caenatb BblBO, YTO HAKOMAEHNEe NINKOMUHA He 3aBU-
CUT OT TUNa POCTa, BLICOKUIA YpPOBEHb HabNOAaeTCs Kak y
O0EeTePMUHAHTHBIX, TaK U Y NONYAETEPMUHAHTHBIX U MHAOETEP-
MWHaHTHBIX TMOPUAOB, N 3aBUCUT OT KOHKPETHbIX anfenemn
rEHOB, KOHTPOJIMPYIOLLMX CUHTE3 NINKOMUHA.
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Ta6n. 3. CogepxaHue MKONUHA B N104aX ruOPUA0B ¢ MyTaHTHBIMU annensMu rin, nor, alc
Table 3. The lycopene content in hybrids containing mutant rin, nor, alc alleles

Nern6pupa FeHoTun J;In"r'/(ggg"r’
145/14 B, hp1, nor 2.20
179/14 B, og, rin 2.03
192/14 hp1, nor 0,74
238/14 hp1, rin, gs 0.82
253/14 B,ag, rin 0.81

B KpynHbIX TennyHbiX KOomMOMHaTax, roe cOopbl Maonos
npoBoaaT 2-3 pasda B Hedenio, akTyallbHbIM SIBASIETCA COXpa-
HeHve nnoaoB B TevyeHue 2-3 1 6onee Hegenb s yCrneLwHon
VX LOCTaBKM N pean3auunu.

PaHee, 15-20 net Hasag, Ois co3gaHus rmbpuaoB Takoro
Trna poccuiickme 1 3apybexHble CeNeKLMOHEPBI NCMOJb30Ba-
NN rexsl rin, nor, alc (nor*) n HekoTopble Apyrue, 3aaepXmsalto-
e cospeBaHve ninonos. [Npu BBEAEHUN STUX FEHOB B FEHO-
TUNbl TMOPUAOB B FOMO3UIOTHOM COCTOSIHUM HabntoaaeTcs
NpakTU4YeCKn NOSIHOE OTCYTCTBME KAPOTUHOWAOB B MI0AAX UN
He3HaumTenbHoe mnx konuyecteo [11, 12]. OgHako npu uene-
HanpaBfieHHOM 0T6ope 1 Noabope KOMMOHEHTOB CKPELLMBA-
HUS MOXHO MOAHSATb YPOBEHb 0O ONTUMAIbHbIX BENMYUH. Bbin
M3y4YeH YPOBEHb JIMKOMMHA B rmbpuaax, MOSyYEHHbIX C
MCNOSIb30BAHNEM TFEHOB nor, rin, alc (B retepo3uroTte), npu
COYEeTaHUM UX C PSLAOM annenei, onpeaensowmx atansl 6mo-
CUHTE3a M HakornieHns kapotuHonaos (B, hpl, og n op.). B
Tabnuue 3 npencTaefieHbl pe3ynbTaTthbl UCMbITaHMs 06pasLoB
cenekumn CCA «UnbuHumyHa» — BHUUO cunman GreHY
®HLUO. Takum 06pa3om, Obl1 LOCTUIHYT YPOBEHb HAKOMJIEHMS
nukonvHa Beiwe 5 mr Ha 100 r B rubpupax: M1257/14, Gonepo,
Pam3ec, NoaAMOCKOBHbIN. OTOT YPOBEHb ABNSETCA CPEOHUM
no pesynbTataM N3y4yeHns HECKONbKUX JET.

[MonyyeHHble pedynbTaTthbl cornacyoTca ¢ AaHHbimu UL HAH
Benapycu, roe Takke yoanocb NpeoaosieTb HEraTUBHOE Oei-
CTBUE reHOB, 3a4ePXNBAIOLLMX UM BNOKMPYIOLLIX CO3PEBAHME

ru6':-;|na FexoTun J;Inurl/(?ggur,
257/14 B, hp1, nor 5.06
264/14 B, alc 1.03
Bonepo B, rin 5.77
Pam3sec B, rin 5.23
Bonorpa rpag B, rin 0.80
[oAMOCKOBHBI rin 5.70

[10]. OTpruaTenbHOM XapakTePUCTUKOM NOAYYEHHbIX GOPM C
JaHHBIMY FeHaMK cTana 3HaunTeNbHasa 3agepXka Havana nio-
[JOHOLLIEHMS, HO B OTAEJIbHbIX KOMOMHAUMSX 3TO KOMIMEHCUPY-
eTcsl 6onee BbICOKOW 06LLEel ypoxXaiHOCTbIO (Tabn. 4).

Ncnonb3ys paspaboTaHHble MapKepbl N3y4aeMbIX FrEHOB, B
UrLL 6bnn onpepeneHbl 0COOEHHOCTN HaKOMJIEHUST KapOTu-
HOMOOB Y KPACHOMMOAHbLIX TMOPUA0B B 3aBUCUMOCTHU OT COYe-
TaHua  annenen  CTPYKTYPHOro  reHa  xpomomnnacTt
cneundunyHon nnkonuH-B-umknassl (B, b, 0g°) ¢ annenamm
PEerynaropHbiX reHOB. Bbin caenaH BbIBOA YTO MAKCUMASTbHbIN
6roCcKHTE3 NMKONMHA O0becneyrBaeT MyTaHTHbIN annenb 0ge,
a MakCuMMasbHOE HAaKOMJeHue KapoTuHa - annenb B.
KomBuHauns paHHbIX annenei ¢ perynsatopHbiMU reHamu
yncna n pasmepa nnactug (hp-1, hp2) n 3ameonsaowmm
npouecc paspylleHus xnopodwunna reHom green flesh (gf,
gf’) obecrneunBaeT MakCUMasibHbI YPOBEHb HAKOMIEHUS
KapoTuHouaoB: og°/hp/gf — nukonuHa, B/hp/gf — B-kapoTuHa
[10].

Ocobyto rpynny cocTaBuan PO30BOMIOAHbIE TMOPUAbLI C
BbICOKMM coAepXxaHuemMm nukonuHa: Buktopwusa, Kocwmoc,
CnyTHuk, Manaktmka, Ne28/18, 99/18 n apyrue. AHanm3 reHo-
TUMOB 3TUX N’MOPUA0B NOKa3aJs, YTO OHU UMEIOT APYroii cocTaB
rEHOB, KOHTPOJIMPYIOLLMX STOT MPU3HAK.

MockonbKy Ha NPOTSXEHUM AAUTENBHOrO Nepruoaa PO30BO-
nnogHble GOpPMbl  XapakTEPU30BaIMCh MaKCUMabHbIM
CcoAepXaHNeM NIMKONUHA, CNeayloLlyM 3TanoM CTano usy4e-

Tabnuuya 4. YpoxaiiHOCTb Pa3/InyHbIX FeHOTUIMOB TOMAaTa C a/i/ieIIMU 3aMe[JIeHHOro CO3peBaHNs
Table 4. Yield production in samples containing alleles inhibiting senescence

YpoxaiiHOCTb, Kr/m?

I-(I)ass::aulrae FeHoTun Macca nnoga, r
paHHss o6was
LOR og °/og °//rin/rin 0,38 9,65 61
LORAO* 0g °/og °//rinwt/rin** 3,38 5,52 99
LBN B/B//nor/nor 7,87 88
LBNA B/B//nor*/nor*t 3,60 6,97 78
LBPN B/B//hp2 % /hp2 * //nor/nor 3,84 51
LBPNA B/B//hp2 *“/hp 2* /nor*/nor* 1,70 2,58 43

*rinwt*(norwt) avkve HeMyTaHTHbIE asnenu
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Ta6nuua 5. CoaepxaHue KapoTUHOMAOB B N10A4ax 06pa3L0B TOMATa C pa3nyHbIM codeTaHneM anneneii kayectsa (mr/100 r maccei)
Table 5. Carotenoids content in tomato samples containing various combinations of alleles responsible for quality (mg/100 g)

HaseaHue oGpasua FeHoTun BeTta-kapoTuH JlukonuH JliotenH Xnopodpunn

KpacHOMNOAHbIE:

Lo 0g“/og° 1,9 11,5 2,7 0

(LOP) 0g °/og °//hp2 %/hp2 % 1,7 15,4 2,6

(LOG) og °/og °//gf/gf 2,0 11,4 2,2

(LOPR) og °/og °//hp2 % /hp2 “ //rin/rin 0 0 0 2,1

(LbPG) b/b //hp2 ® /hp2 © //gf/gf 2,0 6,3 1,8 9,9

(LBP) B/B//hp2 % /hp2 © 6,7 0 4,0 0

(LbP) b/b//hp2 % /hp2 2,8 12,4 2,7 0
PO30BOMJIOAHbIE:

ManuHoBbIW KOKTEb b/b/ly/y 3,6 22,3 3,3 0

CnyTHUK b/b//y/y 2,4 21,8 4,5 0

FanakTuka b/b/y/y 3,9 19,4 3,7 0

N 263 b/b//y/y 2,0 14,2 23 0

N33-1/16 0g/0g //v/y 2,0 14,2 2,3 0

N 34-1/16 b/b/y/y 2,0 19,6 2,2 0

BukTopusa (ctaHgapT) b/b/y/y 1,75 15,4 2,0 0

HMe OCOOEHHOCTEN HaKOMIEHUS NMKOMWHA B MioAax MNpu
COYETaHUN BbILLEOMNMCAHHbLIX annenen c annensmMum reHa
SIMYB12 (Y v y), perynvpyiowero HakonieHme dnasoHomaa
XankoHa B KOXype nnofoB Tomarta. CoyeTaHve annenen og ° n
b c annenemY gaeT MalMHOBYIO 1 KPaCHYIO OKPacky, a ¢ asne-
nemy — po3sosyto [16, 17]. icnonb3ys pa3paboTaHHble paHee
mapkepsbl [10], B TOoM yucne reHa SIMYB12, 6bi110 npoBeageHo
OHK- TunupoBaHue un3ydaembix annenem u onpegeneHuve
YPOBHSI HAKOMIEHNS KAPOTUHOMA0B B 06pasLax, B TOM Y1ucne
wecTtn po3oBonnogHbix rnbpupoB  cenekuum  CCA
«MnbnHnyHa», BHWUWO - dwunnan ®dreHy  ®HUO.
Po3oBonnogHble rmbpuabl UMenn ypoBeHb nMkKonuHa ot 11,5
00 22,3mr/100r cmuto B 2 — 5 pas npeBbllaeT cpeaHuin ypo-
BeHb, kapoTuHa oT 1,75 go 3,9 mr u niotenHa ot 2,0 oo 4,5 mr
0OHOBpPEMEHHO (Tabn. 5).

AHanns nonumMmopduama annenei, onpegensiowmx 6uo-
CUHTE3 KapOTUHOMAOB Yy 3TUX GOPM, nokasan OTCYTCTBME Y

HUX U3BECTHbIX annenei hp-1, hp2 . Bnepsble B benapycu u
Poccun 6bino nokaszaHo, YTO rnaBHbIM OTIMYMEM FEHOTUNA
PO30BOMNOAHBLIX OT KPACHOMIOAHbLIX (GOPM SABASIETCS coYeTa-
HMEe peLeccuBHOro annens b reHa AMKONWH-B-uMKnasbl u
peueccuBHoro y reHa SIMYBI2, 6NOKMPYIOLLErO CUHTES Xen-
TOro ¢gnaBoHoMaa XajkoHa B KOXWLE NnnoaoB. Ota KoMOuHa-
LUMS MPUCYTCTBYET BO BCEX PO30BbIX rmMbpuaax pOCCUNCKOMN
cenekumm, 4To o6ecneynBaeT Ux NpekpacHbIe BKYCOBbIE Kaye-
ctBa. LecTb M3 HMX BHeceHbl B [0OCYAapCTBEHHbIA PEECTP
CENEKLMOHHbIX AOCTUXEHWI, [OMNYLLEHHbIX K UCMO/Ib30BaHMIO
B P®, LuMPOKO MCNONb3yloTCS B TEMIMYHBIX KOMOUHATax 1 B
nobutensckom osolleBoacTse. Oco6eHHO BbIAENUINCH MO
KOMMEKCY NPU3HAKOB (B TOM YMCIE BbICOKUM COAEPXAHVEM
JIMKOMMHA) NPU UCNbITAHUW B TEMINYHBLIX KOMOMHAaTax po30BO-
nioAHble UMHAETEPMUHAHTHble TrmMbpuasl  Fi: Kocmoc,
BukTtopusa, [-Ne28/18, - Ne99/18, peTtepMMHAHTHbIN
["anakTuka n HekoTopble Apyrue.

Tabnuuya 6. YpoxarHOCTb N Ka4€CTBO MJI0L40B HOBbIX TMOPUAOB B YCIIOBUSIX 3UMHUX Tennuy Ypana
Table 6. Yield production and fruit quality in new tomato hybrids grown in glass greenhouses in Ural

N ru6puaa YpoxxanHOCTb,

Kr/m? % K KOHTPOJIO
r950 51,2 121,0
r 951 43,1 101,9
r 952 40,4 95,5
r 955 53,4 126,2
r 956 43,0 101,6
r 958 58,6 138,5
ro9s59 58,0 137,1
r 960 48,5 114,7
Maructpanb 44,3 104,7
IOnutep 451 106,6
I 12897 po3oBbiii 43,1 101.9
Mamatu Mapuca 44,0 104,0
®dopentu (K) 42.3 100,0
HCPgs 2,18

Macca nnopa, JlexkocTb, Jderycrauus,
r nHen Gann
188 45 4,2
190 44 3,0
181 46 3,6
184 48 3,0
179 46 R
181 49 3,6
177 51 3,6
184 51 4.6
179 50 4,0
174 51 3,6
185 40 4,4
177 48 3.6
192 57 3.0

ManoobbemHas KynbTypa. lMoces — 09.12.2016 roga, okoH4YaHne KynbTypbl — 25.10.2017 roaa
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K HacTosileMy BpeMeHW co3haHa HoBasi cepusi oTede-
CTBEHHbIX KPACHOMIOAHbLIX M PO30BOMIOOHbLIX rMOpMaoB Ons
3UMHUX TEMNL, C BbICOKMMM MOKa3aTeNsaMn YPOXaMHOCTU,
mMaccbl nioga 1 notTpebuTenbckux kavyecTB. B ycnoBusx npo-
ONIeHHoro obopoTa 3UMHUX OCTEKJIEHHbIX Teruny, ¢ Marso-
06beMHOWN rnMaponNoOHNKONM YeTBEePTOM CBETOBOW 30HbI (Ypan)
OaHHble rMbpuaHble KOMOMHALMK NoKasanu BbICOKME Pe3yib-
Tatbl (Tabn. 6).

MaTtb poccuiicknx rmMbpuaoB Mnokasann YpoXamHOCTb Ha
YPOBHE rofilaHACKOro KOHTPOJIS, @ OCTaslbHble HOBble rMbpu-
Obl NPEBbLICUIIN KOHTPOJIb MO 3TOMY NnokasaTesto Ha 6,6-38,5%.
Macca nnoga n 1ux nNexxkKoCTb Takxke Obln B Npenenax HopMbl,
HO Mo BKYCOBbIM Ka4yecTBam 5 rubpunaoB 3Ha4NTESIbHO MPEeBOC-
XoOunu ronnaHackmin rmbpua — Ha 1-1,8 6anna, y 5 rubpmnoos
BKYC MniofoB Obi1 nyyie Ha 0,6 6anna, npuaHakm MHPEKLUNOH-
HOro 3apaXeHus Ha pacTeHUsIX He HabntaannCh.
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