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BREEDING AND SEED PRODUCTION OF AGRICULTURAL CROPS

CUCTEMA
PEFEHEPALIMW CANATA
(LACTUCA SATIVA L.)
YEPE3 KYJIbTYPY

IN VITRO

Crates nocssiljeHa npobiaeme Mosy4eHusi PacTEeHU-pPereHepaHTOB COPTOB cajara
(Lactuca sativa L.) bykeT, V3ympyaHbii, XameneoH (cenekumn OIBHY «PenepasibHeii
Hay4HbI LEHTP 0BOLYEBOACTBa»). KynbTypa canata sIBISIETCS HEOT3bIBYUBOU K yCJIOBUSIM
in vitro n TpebyeT pa3paboTkn anbTEePHATUBHBLIX yCioBuil pereHepaumun. CemeHa rnoBepxX-
HOCTHO cTepuamaoBam B 96% ataHone (30 c), 3atem 15 muHyT B 50% BOZHOM pactBope
«benmaHel» ¢ gobasneHnem TeuHa-20 (1 kanns Ha 100 M), IPOMbIBA/IN TDEXKPATHO B CTE-
PUBHONA ANCTUANNPOBAHHONM BOde. 3aTeM CEMEHa casata roMeLyanm B Yaluku [leTpu Ha
cpegy Gamborg B5 (2% caxapoaebl, 3,0 r/n ¢utorens). Yepes 10 cyToK mosyHeHHbIe rpo-
POCTKM HEPEHKOBAM, JIMCTOBLIE MAACTUHKM MUCCEKaM Ha KBagparsl pasmepoMm 1 cMm u
nepeHocunn Ha cpegy MC B5 (2% caxapo3sbi) ¢ Tpemsi BapyuaHTamy KOHLEHTPpaLmMmn ropMmo-
HoB: 0,1 mr/n HYK n 1 mr/n BAT, 1 mr/n HYK n 1 mr/n BAT, 1 mr/n HYK n 0,1 mr/n BATI.
ObpasoBaBiumnecs noberu ykopeHsim Ha cpege MC (2% caxapoassi, 7,0 r/n arapa).
KynbTuBupOBaHme npoBoanaN Ha CTeaxax ¢ JIOMUHECLEHTHbIMU famnamu ripy 25°C u
¢oronepuoge 14 yacoB, OCBeLLEHHOCTU 2,5 ThIC. JIOKC. [1o pe3ynbTaTtamM uccnefoBaHui
nogobpaHa KoHueHTpaumsi ropmoHoB (0,1 mr/n HYK v 1 mr/n BATI), koTopasi no3soanna
nosny4nts 4o 10 noberoB ¢ OAHOr0O JIMCTOBOro 3KcrsaHTa. Hambosbluee 4ncio rnoberos
0TMEeYasiocb Ha JIACTOBLIX 9KCIIGHTAaX, PAaCrONOXEHHbIX G/vKE K LEHTPasbHOM XUIKe
smceTa. [1oy4eHHbIe 4aHHbIe MO3BOMIM COBEPLUEHCTBOBATL CUCTEMbI PEreHepaumm cop-
TOB casiata MIsyMpyaHbii, BykeT u XaMeneoH.

REGENERATION SYSTEM
OF LETTUCE (LACTUCA SATIVA L.)
THROUGH IN VITRO CULTURE

The article is devoted to the problem of obtaining regenerative plant varigties of lettuce
(Lactuca sativa L.) Bouquet, Emerald, Chameleon (FSBSI Federal Scientific Vegetable
Center). Salad culture is insensitive to in vitro conditions and requires the development of
alternative regeneration conditions. Seeds were surface sterilized in 96% ethanol (30 s),
then 15 minutes in 50% aqueous solution of "Whiteness" with the addition of Twin-20 (1
drop per 100 mi), washed three times in sterile distilled water. Then lettuce seeds were
placed in Petri dishes on Gamborg B5 medium (2% sucrose, 3,0 g/l fitogeli). After 10 days,
the obtained seedlings were cut, the leaf blades were cut into squares 1 cm in size and
transferred to medium MS B5 (2% sucrose) with three variants of hormone concentrations:
0.1 mg/I NAA and 1 mg/l BAP, 1 mg/| NAA and 1 mg/I BAP, 1 mg/| NAA and 0.1 mg/| BAP.
The formed shoots were rooted on MS medium (2% sucrose, 7,0 g/l agar). Cultivation was
carried out on racks with fluorescent lamps at 25°C and a photoperiod of 14 hours, illumi-
nation of 2,5 thousand Lux. According to the results of studies, the concentration of hor-
mones (0,7 mg/I NAA, 1 mg/| BAP) was selected, which allowed to obtain up to 10 shoots
from one leaf explant. Moreover, the largest number of shoots was noted on leaf explants
located closer to the veins of the sheet. The obtained data allowed to improve the system
of regeneration of varieties of emerald lettuce, Bouquet and Chameleon.
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anat (Lactuca sativa L.), ogHa 13
CFJ‘IaBHbIX CBEXUX  JINCTOBbIX
OBOLLHbIX KYNbTYP, OTHOCUTCS K CEMeN-
CcTBY AcTpoBble (Asteraceae
(Compositaeg)). 910 camoonbinsemas
KynbTypa, KoTopas MOXXeT BO3aeflbl-
BaTbCHA KPYrnorogM4Ho BO BCEM MUpPeE.
Mo paHHbIM FAOSTAT B 2017 roay
camMbIMU  KPYMHbIMM  MPOU3BOAUTENSMN
ansannce Kntan (56%), CLUA (14%) wn
ctpaHbl EC (11%). Obwmn obbem npo-
N3BOACTBA canata-naTtyka u canata
LIMKOPHOro coctaBmn 26,866557 MnH T
(2,5% ot obwero ob6béma NpPon3BoOa-
cTBa oBoulen). Canart aBnseTca aneTn-
YeCKNM MPOAYyKTOM, 0COBEeHHO Npu yno-
TpebneHnn B CBexem Buae. ITO Crno-
COOCTBYET LUMPOKOMY pacnpocTpaHe-
HWO KynbTypbl canata B MUpe U yBe-
MYeHnto 06bEMa NPON3BOACTBA.

CoBpeMeHHble 3aa4n cenekumn cana-
Ta CBOASATCS K Y/yHLLUEHUIO Ka4ecTsa npo-
OYKUMN 1N YCTOMYMBOCTU K BPEAUTENSM U
bonesHam. OTU 3aja4nm MOryT ObiTb
BbIMOJIHEHbBI C MCMOMb30BaHNEM METOA0B
ornotexHonorum. C NOMOLLBIO KyNbTypbl in
Vitro BOBMOXXHO COXPaHWTb LieHHble reHo-
TUMbl canarta W Nofy4nTb O300POBEHHBIE
cemMeHa, a TakXe CcoKpaTuUTb nepuos,
CeNeKLMOHHbIX mporpamMm. MeTtogp! ran-
nonovsaumn NPeacTaBnstoT UHTepec oS
MONyYeHUss YMCTbIX HWIA. PereHepaums
depe3  comMaTu4eckuini  ambpuoreHes
SABASETCA WUCTOYHUKOM COMaK/IOHaIbHON
n3meH41BoCTK (Saricam et al., 2017).

[nst ycnewHoro ncnonb3oBaHns cucTe-
Mbl in Vitro Heobxoanma HaagxHas cucTe-
Ma pereHepaumu, obecrnedvBatoLLas noJsy-
YeHMe MHOXXEeCTBEHHbIX noberoB. Ha
3(hPEKTNBHOCTL pereHepaunn BANAOT
TPV OCHOBHbIX hakTopa: BbI6Op OT3bIBYM-
BOr0 reHoTvna, NoAdbop WCXOAHOrO 9KC-
nnaHTa M agantaums coctaBa nuTaTesb-
Hom cpedbl  (Xinrun, Conner, 1992;
Ampomah-Dwamena et al.,, 1997;

N\

VI3ympyaHsI

Mohebodini et al., 2011; Armaz et al,,
2017).

B cnyvae KymbTypbl canara MHoOrve
copTa SBMSOTCS HEOT3bIBHYMBLIMA K YCI1O-
BUAM in vitro. Pe3ynbTaTtbl pereHepaumv
CWIbHO BapbMPYIOT B 3KCMEepUMeHTax u
3aBucaT oT reHoTuna (Curtis et al., 1994).

OpraHoreHea noberoB MoxeT OblTb
BbI3BaH KyJIbTMBMPOBaHWEM 3-7 [LOHeB-
HbIX CEeMSIAONbHbIX 3KCMIaHTOB Ha pas-
JIMYHBIX TBEPObIX cpefax U pasavyHon
kKoMbuHaumen ropmoHoB (Doerschug,
Miller, 1967; Koevary et al., 1978; Webb
et al., 1984; Teng et al., 1992; Hunter,
Burritt, 2002; Latif et al., 2014).

Havbonee pacnpocTpaHeHHbIn Noaxon,
(Hunter, Burritt, 2002), nossonstoLmn
nonyyatb OO 72% pereHepaumn noberos
(Mohebodini et al., 2011), cogep>xxut 0,09
mr/n BAM 1 0,1 mr/n HYK nnm nx HesHauqu-
TenbHble Bapuauum (Teng et al., 1992;
Kanamoto et al., 2003).

3ameHa cmecu conen Mypacure u
Ckyra (MC) Ha cmecb conen Lllenka u
Xunbpebpanara (LX) He Bnavsna Ha
pesynbTaT, TakXke 3aMeHa caxaposbl Ha
rNKOKO3Y He nmokasana OTAUYUN.

CENEKLMA N CEMEHOBOOCTBO CEJTbCKOXO3AVCTBEHHbLIX PACTEH

YBenuyeHne KoHueHTpauun BAIT ¢
0,09 mr/n go 9 mn/n n HYK ¢ 0,05 mr/n
0o 0,45 Mr/n 3Ha4uTeNbHO YCKOPSO
nosiBneHve noberoB M CKOPOCTb UX
pocTa. OgHako nobern nMenn yanmHeH-
Hble CTEONN U NUCTbA C HEMpPaBUIbHOMN
dopmon nonacTu. PereHepauyunsa 6Gbina
OYeHb HWU3KOW, noberv pasBMBaNUCh
ME[AJIEHHO, 4acTO BOBCE OCTaHaBMBa-
ek B pocTe. [JobaBneHve akTUBMPO-
BAHHOrO Yyrns B nuUTaTeNbHyO cpeny
(200 w™mr/n) TpeboBano MOBbILLIEHHbIX
KOHLEeHTpauun ropmoHa pocta BAI (5-
10 Mr/n), xoTa oTMeYvancs CUNbHbIN ©
3HAYUTENbHbIN POCT MNOGEroB BOKPYF
9KCMNNaHToB Yy 64-87% obpasuos (Armaz
et al., 2017).

B ®IBHY «®epepanbHblil Hay4YHbIN
LEeHTp OBOLeBOACTBa» B nabopartopuu
PENPOOYKTUBHOW BOUOTEXHONOrMKU B
cenekumm CEeNMbCKOX03ANCTBEHHbIX
pacTeHWn HavaTbl WCCNEefoBaHWA Mo
KNIOHaNbHOMY MUKPOPa3MHOXXEHNIO
canata (PomaHoBa 1 gp., 2019), 4TobbI
B AasibHENLIeM STOT aTan BOLIEN B NpO-
TOKONT MONyYeHUst raniouaHbIX pacTe-
HUA canarta 4epes KynbTypy in vitro.

Puc. 1. lNpopocTku canata copta byket 4epes 7 n 11 CyToK,
riosnyHeHHsle Ha coege Gamborg B5 (2% caxaposbl, 3,0 r/n ¢uroresis).
Fig. 1. Sprouts of Buket variety lettuce after 7 and 11 days,
obtained on Gamborg B5 medium (2% sucrose, 3.0 g / | phytogel).

N

XamesieoH

Byker

Puc. 2. Ky/ibTvBUpOBaHMe SKCIJIaHTOB PacTeHu casara copta VI3ympyaHbIM,
XamersieoH v BykeT Ha cpeae MC B5 ¢ 2% caxapo3ovi (CTpesikamu rokasaHo rnoberoobpasoBaHie).
Fig. 2. Cultivation of plant explants lettuce varieties Emerald, Chameleon and Bouquet
on medium MS B5 with 2% sucrose (the arrows indicate the shoot formation).
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Puc. 3. Obpa308aHme MHOXECTBEHHBIX MPOPO-
CTKOB PaCTeHWi-pEreHepaHToB casiata copTa

VI3yMpy,aHBINA.
Fig. 3. Formation of multiple seedlings of plants-
regenerants of the Emerald variety lettuce.

O6beKTbl U MeToAp! NccnefoBaHus

Llenbto HacToswen paboTsbl aBNseTCA
pa3paboTka CUCTEeMbl pereHepaummn
KyneTyp Buga Lactuca sativa L.
ObbekTamMn KCCAefOoBaHUS CAYXWUAn

copTa canata (Lactuca sativa L.): Byker,
VIdympyaHbIn, XameneoH.

CemeHa nMCTOBOrO canata MoBepx-
HOCTHO CTepuIn3oBann MOrpy>XeHnem
Ha 30 ¢ B 96% sTaHon, 3atem B 50%
BOAHbIM pacTBop «bennaHbl» ¢ gobas-
nennem TeuHa-20 (1 kanna Ha 100 mn) B
TedeHne 15 MUHYT 1 NpoMbIBann Tpex-
KpaTHO B CTEPUIbHOW AUCTUANMPOBAH-
HOW BOAE.

[10BEPXHOCTHO  CTEPUIN30BaHHbIE
cemMeHa cafnata nomeLwjany B Yallku
[Metpn Ha cpeny Gamborg B5, cogep-
aulen 2% caxaposy un 3,0 r/n dutore-
nga (puc 1.). Yepesd 14 cyToK MnonyyeH-
Hble MPOPOCTKM YepeHKoBann, UCTO-
Bble MNACTMHKW MCCeKann Ha KBagpaTbl
pa3mMepom 1 CM 1 NepeHoCcUan Ha cpeay
MC B5 ¢ 2% caxapo30ii ¢ Tpemsa Bapu-
aHTaMn KoHueHTpauumn ropmoHos: 0,1
Mr/n HYK n 1 mr/n BAI, 1 mr/n HYK n 1
mr/n BAI, 1 mr/n HYK n 0,1 mr/n BAI.
Ob6pasoBaBLlumecs nobern ykKopeHanu
Ha cpepe MC ¢ 2% caxaposbl 1 7,0 r/n
arapa (puc. 2, 3). KynbTuBupoBaHue
NPOBOAWAM Ha CTennaxkax C JHOMUHEC-
LUeHTHbIMK namnamu npu 25°C n doTo-
nepuofe 14 4acos, ocBelleHHoCTN 2,5
TbIC. JIOKC.

PesynbTathl
CornacHo nNpoBefeHHbIM UCcCnenoBa-
HUAM ONs pereHepauuy CopToB canarta

BREEDING AND SEED PRODUCTION OF AGRICULTURAL CROPS

V13ympyaHbein, BykeT 1 XameneoH Obinn
onpefeneHbl onTMManbHble MNUTaTeNb-
Hble cpeabl Ana nHaykumn (Gamborg B5
c 2% caxaposon u 3,0 r/n cdutorens),
pereHepaunn (MC B5 ¢ 2% caxaposon)
N yKopeHeHusi noberos canata (MC c
2% caxapo3on n 3,0 r/n dutorens).
Takxe 6blna nogobpaHa KOHLUEHTpaumns
ropmoHoB (0,1 mr/n HYK n 1 mr/n BAM),
KoTopasd nossofivna noayuntb go 10
no6eroB ¢ OAHOrO JIMCTOBOrO dKCMAaH-
Ta. lNpuyem Hambonbluee 4ucno nobe-
rOB OTMEYanoCb Ha NIMCTOBbLIX 9KCMAAH-
Tax, PacrofIOKEHHbIX OMKe K LEeHT-
panbHOW >XuUnke nucta. PereHepauns
ans copta bykeT xapakTepusoBanach
ONNTENBbHOW cTagmen kanycoobpasoBa-
HWS (puc. 2). MNonyYeHHble faHHble No3-
BOSIM/IM  COBEPLUEHCTBOBATb TEXHOMO-
MK pereHepauuMm COPTOB canata
M3ympygHbi, BykeT 1 XameneoH.
PereHepauna canata in vitro mMoxeTt
3aHATb MeCslUbl 13-3a HeyaadHoro
co4eTaHnsd reHoTuna 1 cocTtasa nuTa-
TenoHon cpepbl (Teng et al.,, 1992;

Xinrun, Conner, 1992; Curtis et al.,
1994; Ampomah-Dwamena et al.,
1997). HeBO3MOXHO HaWTM cocTaB

cpefnpl, KoTopas obecrnednmBaeT BbICO-
K1e YPOBHU NHOYKLUKU Ha No6OM copTe
canata. [ns HeOT3bIBYMBbLIX COPTOB
Heobxoauma paspabdboTka anbTepHaTuB-
HbIX YCNOBUI pereHepauum.
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