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CocHa obbikHOBeHHas (Pinus sylvestris L.) siBisierca Hanbosiee paclpoOCTpaHEHHBIM BHIOM U3
pozna Pinus B mupe. Ilupoko pacmpocrpaneHa Ha Tepputropuu EBpasum ot 3amagnout EBpomsr 70
Bocrounoit Cubupu. CocHa umMeeT O0OJIBIIIOE SKOHOMHYECKOE 3HAUEHHE, TaK KaK ee JIpeBecHHa
HCIIOJIB3YETCS B PA3JIMUHBIX OTPAC/IAX IPOMBIIIIEHHOCTH U B cTpouTesbeTBe. OJTHAKO /10 CUX He pelleHa
npobJiemMa MoJIydeHUs BICOKOIIPOAYKTUBHBIX JlepeBbeB. [171 ee pellleHUs NePCIEKTUBHO UCI0JIH30BATh
MeTO/bI OMOTEXHOJIOTUH, B YACTHOCTU KYJIbTUBHPOBAaHUE PACTUTEIBHOTO MaTepuaa in vitro. li3BecTHo,
YTO TOJIOCEMEHHble SABJAITCA OoJlee CJIOXKHBIMU i1 paboTel 00BEKTaMH, II0 CpPaBHEHUIO
MIOKPBITOCEMEHHBIMU, a COCHA OOBIKHOBEHHAs CUUTAETCSA 0COOEHHO TPYAHOM JJIA KyJIbTUBHPOBAHUA iNn
Vitro gaxke cpeziu Ipyrux npezjcraButesieil poga Pinus. Besencrsue aToro He pa3paboTtaH 3¢ eKTUBHBIN
IIPOTOKOJI TI0 BBEJIEHUIO B KYJBTYpY iNn Vitro u mopdorenesy Pinus sylvestris. Ilenpio Hameil paboTsl
ABJIAJICA NTOAOOP YCA0BUU /1 OJIydeHUs KaJUTycoB Pinus sylvestris L. u pereHepaniyiy U3 HUX pacTeHUH.

Cemena g ucciaefoBaHus cTepuwin3oBain 96% crnuprom 5 cekyHa u 20% KOMMepYeCKUM
otbesmBaTesieM “benusHa” 15 MHUHYT, TPHIKABI OIMOJIACKUBAIN CTEPUJIN30BAaHHON JIUCTUJLUTUPOBAHHOMN
Bozioi. CTepuiIbHBIE cEMeHa IoMeIay B yarku [leTpu Ha arapu3oBaHHyIo cpexry MS (2% caxapo3ssr) 6e3
7100aBJIeHNsI TOPMOHOB U KYJIBTUBUPOBAIN IIpU TemIiepaTtype 25°C u 24 yacoBoM ocBemeHun. Ha 7-10
CYTKH HaOJII0JjaJIi IIPOpAaCTaHUe CeMsIH, OOIIUE IPOIEHT BCX0KeCTH cocTaBui 30%. Y 1-2 HeeIbHBIX
IIPOPOCTKOB OT/AEJIAJIN TUMOKOTH/Ib U IIOMeIaJ Ha IUTaTeJbHYI0 arapu3oBaHHylo cpeay MS (2%
caxapo3sbl, 500 mr/ kazenna u 500 mr/n L-tiyramuna) ¢ gob6asienuem 1,0 mr/a 2,4-J1 u 0,1 mr/n BAITI,
a Taxxke MS c no6asnennem 5,0 mr/a BAIT u 0,5 mr/n HYK. Ha 10-12 cytku Habsoz1anu o6pa3oBaHue
Kasutyca ¢ yactoroit 80% nHa cpepne ¢ 2,4-/1 u BAIT u 45% — na cpezge BAIT u HYK. [luki1 KyJIbTHUBHPOBaHUSA
cocrapiiss 28 nHeit. OgHaKo ciycTs 2 Hefeau Haboaanu HekpoTtusanuio 90% kautycoB Ha cpezie ¢ BAIT
u HYK. Ha 50-60 cyTku KyJIbTUBHUDOBAaHHUA HAOJIIOAIM CHOHTaHHOe moberoobpa3oBaHue, OoJiee
aKTUBHOE — Ha cpefie ¢ cogepkanueM 2,4-/1 u BAIl. Mukpomnoberu ObLIH IEpeHeceHbl B TPOOUPKU CO
cpenoii MS c nobasyienuem 1 mr/n YK, 1% caxapo3ssl A1 AaTbHENIET0 YKOPEHEHU.

Takum o6pa3oM, HaMH OBLIN ITOI00PAHBI YCJIOBUSA CTEPUIN3AINN CEMAH U MOIyYeHNe KaJUIyCOB
Pinus sylvestris L.. [Tokazauo, uto cpega MS c nobasinenuem 1,0 mr/n 2,4-J1 u 0,1 mr/n BAII siBisieTcs
YHUBEPCAJIBHOH KaK JIJIs KaJUTyco0Opa30BaHUs, TaK U I MOJIydeHuss MUKporoberos Pinus sylvestris L..
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CALLUSOGENESIS AND REGENERATION IN PINUS SYLVESTRIS IN VITRO CULTURE
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Scots pine (Pinus sylvestris L.) is the most widespread species of the genus Pinus in the world. It is
widespread in Eurasia, ranging from Western Europe to Eastern Siberia. Pine has high economic
importance, as its wood is used in various branches of industry and in construction. However, the problem
of obtaining highly productive trees has not yet been solved. To solve it, it is promising to use biotechnology
methods, in particular the in vitro cultivation of plant material. It is known that gymnosperms are more
difficult to work with than angiosperms, and Scots pine is considered especially difficult to cultivate in
vitro, even among other plants of the genus Pinus. As a result, an effective protocol for the initiation of in
vitro culture and morphogenesis of Pinus sylvestris has not been developed. The purpose of our work was
to select conditions for obtaining the callus cultures and the regeneration of plants from them.

The seeds for the study were sterilized with 96% alcohol for 5 seconds and 20% commercial bleach
“Belizna” for 15 minutes, rinsed three times with sterilized distilled water. Sterile seeds were placed in Petri
dishes on an agarized medium MS (2% sucrose) without hormonal additives and cultivated at 25°C and 24
hours of illumination.

The first signs of seed germination were detected after 7-10 days, the total germination rate was
30%. Hypocotyl was separated from 1-2 week old seedlings and placed on the surface of MS medium (2%
sucrose, 500 mg/I casein and 500 mg/l L- glutamine) with the addition of 1.0 mg/l 2,4-D and 0.1 mg/I
BAP, as well as MS with the addition of 5.0 mg/I1 BAP and 0.5 mg/I of NAA. On the 10-12th day the initial
signs of formation of the callus were detected with a frequency of 80% on a medium with 2,4-D and BAP
and 45% on a medium with BAP and NAA. The cultivation cycle was 28 days. However, after 2 weeks,
necrotization of 90% of calluses was observed on a medium with BAP and NAA. Spontaneous shoot
formation was detected after 50-60 days of cultivation, more active on a medium containing 2,4-D and
BAP. The microshoots were transferred to tubes with MS medium with the addition of 1 mg/l 1AA, 1%
sucrose for further rooting.

Therefore, we selected the conditions for seed sterilization and the production of Pinus sylvestris
L. calluses. It was shown that the MS medium with the addition of 1.0 mg/l 2,4-D and 0.1 mg/l BAP is
universal both for callus formation and for the production of Pinus sylvestris L. microshoots.
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