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KJIOHAJIBHOE MUKPOPA3ZMHOXEHUE BEJIOPYCCKHUX COPTOB
KUMOJIOCTU CUHEM (LONICERA CAERULEA L. VAR. KAMTSCHATICA)

AnHoTanms. 7151 COPTOB )KMUMOJIOCTH CHHelH Oenopycckoit cenekunu 3uHpr n CiHsBOKas MPeUIoKeHa METOIMKA KIIOHAb-
HOTO MUKPOPa3MHOXKEHHs JUIsl POU3BOJICTBA BBICOKOKAYECTBEHHOTO ITOCAIOUHOTO MaTepraia. Beenenne B KynsTypy in vitro:
B TEPHUOJ MHTEHCHBHOIO pocTa MoOeroB — 1-i1 Aekajga WIOHsA. ODKCIIAHTBL — TOYKH POCTA, BBIACIEHHBIE N3 BEPXYIIEUHBIX
¥ Ta3yIIHBIX MMOYEK 3elieHbIX o0eroB. [Tutarensuas cpena WPM, nonomaerHas 6-bA B konnentpanuu 1,0 mr/i. CoOCTBEHHO
MHUKpPOpa3MHOXEHHE: IUTaTeNbHas cpena MS ¢ yBemmueHneM KOHIGHTPAINK XeJlaTa »Kene3a B 2 pasa u nobaBneHneM 6-BA
B KOHIIeHTpawwH 1,5 mr/n. Pusorenes in vitro: nurarenbHas cpega MS ¢ yMeHbIICHHEM KOHLCHTPAIIMH MaKpoO- © MUKPOCOJIeH 1
XeJara jkelie3a B 2 pasa, HOHIKEHHBIM cojiepikanueM caxapossl (20 /1), ¢ nobasinennem UMK B konnentpanmu 1,5-2,0 mr/i.
Ananranus ex vitro: cyocrpar arponepnaut. COKpaTHTh 3aTpaThl HA TIOMYYeHNE TOCAT0YHOTO MaTepHana MOXHO IyTeM HCKITIO-
YEHUs 3Tala YKOPEHEHUS in Vitro U3 CXeMbl KIIOHAIBHOTO MUKPOPasMHOxeHUs. [IpoBoanTb 0HOBpEMEHHOE NIPSIMOE YKOPEHe-
HUE exX Vitro W aJalTalnio pacTeHUH-pereHepanToB Ha cyocTpate Mox Sphagnum L. ¢ moBepxHocTHEIM cioeM (0,5 cM) Topda.
JnutensHoe xpaHeHue (10 12 Mec.) mpu HU3KUX MOJOKUTEIbHBIX TeMneparypax (+3—4 °C) B ycI0BHUsIX OBITOBOTO XOJIOAMIb-
HUKa OCYIIECTBIISITh Ha CTAJANH YKOpeHeHHs (cpera MS ¢ yMeHbIIeHHeM KOHIICHTPallui MaKpo- ¥ MHUKPOCOJISH 1 XeJlata yeJle-
3a B 2 pasa, HOHMWKEHHBIM cofiepkanneM caxapossl —20 r/a, UMK — 1,0 mr/m).

KiroueBble ci10Ba: )KMMOIOCTh CHHSIsL, 3UHPH, CIHIBOKas, MUKPOPa3MHOXKEHHE, YKOPEHEHHE in Vitro, IPsSMOe YKOpEHEHHE
ex vitro, Sphagnum L., IIATEFHOE XJIaI0XpaHCHNE
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MICROPROPAGATION OF BELARUSIAN CULTIVARS OF BLUE HONEYSUCKLE
(LONICERA CAERULEA L. VAR. KAMTSCHATICA)

Abstract. For blue-honeysuckle cultivars of Belarusian selection (Zinri and Sinyavokaya), a method of micropropagation
for the production of high-quality planting material is proposed. Initiation of in vitro culture: in the period of intensive growth
of shoots — the first decade of June. Explants were apical points isolated from the apical and axillary buds of green shoots. The
nutrient medium was WPM supplemented with 6-BA at a concentration of 1.0 mg/l. Micropropagation stage: MS medium
containing double strength iron chelate with 1.5 mg/l of 6-BA. In vitro thizogenesis: in MS medium the concentration of macro-
and microsalts and iron chelate was reduced to half strength, the sucrose concentration was reduced to 20 g/, IBA — 1.5-2.0 mg/1).
Ex vitro adaptation: substrate — perlite. It is possible to reduce the cost of obtaining the planting material by eliminating in vitro
rooting stage from micropropagation scheme. Simultaneous direct ex vitro rooting and adaptation of microplants should be
carried out on the substrate of Sphagnum L. moss with a surface layer (0.5 cm) of peat. Long-term storage (up to 12 months) at
low positive temperatures (+3—4 °C) in refrigerator should be carried out at rooting stage (in MS medium the concentration
of macro- and microsalts and iron chelate was reduced to half strength, the sucrose concentration was reduced to 20 g/l, IBA —
1.0 mg/l).

Keywords: blue honeysuckle, Zinri, Sinyavokaya, micropropagation, in vitro rooting, direct ex vitro rooting, Sphagnum L.,
long-term cold storage
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Beenenue. )KuMon0cTh CUHSISL — HETPAAUIIMOHHAS SITOHAS KYIbTypa, KOTOpas LIEHUTCA 33 OYCHb
paHHMIA CPOK IIOOHOIIECHHS (TUTOIBI CO3PEBAIOT PAHBIIE, YEM Y 3eMJISTHIKH CaI0BOM Ha HECKOJIBKO He-
JIeJIb), BUTAMUHHYIO IIEHHOCTh W JMETUYEeCKUe KauecTBa IU10g0B. B MHcTuTyTe momoBoacrea Hayu-
Ho-TipakTryeckoro nentpa HAH Benapycu o kaprodeneBoacTBy U III0I00BOIIEBOICTBY. BHIBEACHO JBa
copTa JXuMoJocTu cruHel — 3uHpyu 1 CiHsABOKasL.

Copr 3uHpH MOJyYeH OT CBOOOIHOTO OIBUICHHSI YKUMOJIOCTH KaM4aTCKol. PaHHero cpoka co3pena-
HUS1, CKOPOTIJIOAHBIH (BCTYIAET B TUIOIOHOIICHNE Ha 3-H IO/ OCIIe TIOCAAKH IBYXJIETHUMH CaKEHIIAMH ),
3UMOCTOWKHIA, KPYITHOIUIOAHKIH (cpeansist Macca 1,0 T, MakcuManbHas Macca ionoB 1,3 1), miozpl He
oceinatorcsi. CopT ycTodunB K MydHUCTON poce. CpeiHsist yporKaifHOCTb 2,3 KI/KYCT, JIeryCTalluOHHast
OIICHKA CBEXUX I1I010B 4,3 6ayra [1].

Copr CiHsIBOKas MOJIYYEH OT CBOOOHOTO OMBUICHUS KUMOJIOCTH KaMyarckoil. CpeiHero cpoka co-
3peBaHusl, CKOPOTIIOAHBIH (BCTYTIAaeT B IJIOAOHOIIEHHE Ha 3-i TO/I MOCIie TIOCaIKN ABYXJIETHUMHU Ca)keH-
1[aMH ), 3MMOCTONKHUH, KpyTHOIUIONHBIN (cpeansst Macca 1,0 1, MakcumanpHas Macca wionoB 1,3 1), mio-
Iel He ocbInatorcsi. CopT yCTOWMYMB K MydHHCTOU poce. CpeHsis ypoxkaiHOCTh 2,5 Kr/kyct. Jlerycranu-
OHHasl OIIEHKa CBEXKHX TUIOIOB 4,5 Oama [2].

Jl1g yCKOpEeHHOTO NMPOU3BOACTBA CENEKIMOHHBIX HOBUHOK M BBICOKOKAYE€CTBEHHOTO MOCAJJ0YHOIO
Marepualia >KUMOJIOCTH CHHEH B IPOMBIIIUIEHHBIX 00beMaxX YKOHOMHYECKH BBITOAHBIM SBIISIETCS UCTIOh-
30BaHUE KYJIbTYPhl TKaHEH.

IlepBBIM 3TarOM KJIOHAJIHHOTO MUKPOPA3MHOXKECHHS SBISETCA BHIOOP TOAXOAAIIETO HKCTUIAHTA IS
BBEJICHUS B KYJBTYpPY, €0 CTEPUWIM3ALUS U KYIbTUBUPOBAHUE HA ONPECICHHON MUTATEIBHOU cpere.
OKCITaHTaMU [T BBEICHUS B KYJIBTYPY in Vitro skumosoctu cuHeit (Lonicera caerulea L.) MoryT city-
JKUTH amlleKChl U TOYKH POCTA, BBIJICIICHHBIC W3 BEPXYILICUYHBIX W MMa3yIIHBIX MModek [3—5], BepXyIIedHbie
Y TIa3yIIHbIC TIOYKH [6, 7], a Tak:Ke MUKPOUEPEHKH [5]. B KauecTBe OCHOBHOTO CTEPUIIU3YIOIIETO arcHTa
WCTIOJB3YIOTCS pa3ianuHble BemecTBa: 33%-i pacTBop nepekncu Bomopona [4], 0,15%-it pactBop cyme-
MbI [3], 0,2%-1 pacTBOp cynbhara prytu [8],.6%-i1 [9] u 10%-ii pacTBopsI rumoxyiopura kaipius [6, 10],
10%-i1 pactBOp runoxsjoputa Hatpus [8]u oroenusarens ACE (20%-1i pactBop) [7].

Jis iHUTMAIH KYIIBTYPBI in Vitro YKUMOIIOCTH CHHEH UCTonb3ytoT cpeny ['ambopra B5 ¢ nobasie-
HUEM THUa3ypoHa B KoHIeHTparuu 0,2.Mr/11 [9], monnyro cpexy MS [3, 6-8, 11, 12] u cpeny MS ¢ mo-
HIDKEHHBIM coneprkanneM NH, [4] ¢ noGasnennem 6-BA B pasznuusbix koHHeHTpauusx: 0,2 mr/in [4],
0,5 mr/n [7], 1,0 mr/i [6] wiu couetanue 6-BA (0,5 mr/n) ¢ UMK (0,1 mr/m) [11].

He MeHee BaXXHBIM U1 HHUUMHUAIIMH KYJIBTYPHI in Vitro SBISETCS CPOK BBeNEHUS. B 3uMHMIA Tepros
NpU BBEACHUM B KYJIBTYPY i1 Vitro )KUMOJIOCTH CHHEH 1L1e1eco00pa3Ho MCIONIb30BaTh AJIsl BBEICHHS T10-
0eru, ICKyCCTBEHHO TIPOCHYBIITHECS B CBETOKaMepax mpu temneparype 2022 °C, Tak Kak uX 3apakeH-
HOCTH canpoduTHO MHKpPOQIOpoi OyneT HUKEe 10 CPaBHEHHUIO C DKCIUTAHTAMU, B3ATHIMH HETIOCPE]-
CTBEHHO C PACTCHUM, MPOU3PACTAIONIUX B MOJEBHIX yCcIoBUAX [13]; cmocol mpeaBapuTeasHOTO Mpopa-
IIMBAHUS CISIINX ITOYeK UCTIONB30BAM U Ui BBeAieHus Lonicera japonica Thunb. [14].

Ha srTane coO0cTBEHHO MHKPOPa3MHOKCHHS PACTCHHUN KIIFOYEBBIM MOMEHTOM SIBJISICTCS MPABUIIBHO
mojo0panHas MTaTenbHas cpefa U (pUTOropMOHANBHBIN KOMIUIEKC, 00€CTIeunBalONIie BEICOKAN KO (]-
¢unueHt pasmMHokenus. st sxkumonoctu cuneit (Lonicera caerulea L.) wame ucnonb3yercs cpeaa MS
[3,4, 6-8, 10~12, 15, 16].

YenenHoeTh dTara pu3oreHesa in vitro MOKeT 3aBHCETh OT psiia (hakKTOpOB: MHHEPAIILHOTO COCTaBa
MUTATEFHON Ccpe/bl, HICTOYHUKA W KOHIIGHTPALH YIJIEBOIOB, CTUMYJISITOPOB KOPHEOOPa30BaHUS U UX
KOHIIEHTPAIINH, COPTOBBIX 0COOCHHOCTEH. [l yKOpeHeHus in vitro MAKpPOIIOOETOB KUMOJIOCTH CHHEH
YCHEMHO UCTIONB3YI0TCs cpebl: MS, coneprkarniue 1/3 Makpo- u Mukpocosei [3] wim 1/2 makpo- u Mu-
kpoconeii [8, 17], momnas MS [8, 15], WPM [6], Aunepcona [15], FamGopra BS [9]. ManykTropamu pu-
3oreHe3a moryt cinyxuTh UMK, YK u HYK kak no oTnensHOCTH, TaK U B COYETAHUU JIPYT C IPYroM
[3,4,6,8,9,15, 17].
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Oran ajanTalyu ex vitro pacTeHUH )KUMOJIOCTH CUHEH YCICIIHO MPOXOIUT Ha TOP(PSHOM CyOcTpare
[9]. Ilo manHBIM [6], ncrionb30BaHKue TOpda B coderannu ¢ AgroAquaGel (4 r/:1) npu aganTaiyu ex vitro
YKOPEHEHHBIX MHKPOTIOOETOB JKUMOJIOCTH CHHEH IO3BOJISET MONyYaTh PACTeHHS JY4IIero KadecTna,
4YeM IPH UCIoJIb30BaHuu uncToro Topda. Cornacuo uccienoBanusm B. H. CopokoryioBa ¢ coaBropamu
[17] BBICAZKY YKOPEHEHHBIX i1 Vitro MHUKPOPACTEHHI KUMOJIOCTH CUHEH MOXXHO OCYIISCTBIISTH B CTE-
PWIBHBIA CyOCTpaT, COCTOSIIUNA U3 cMecH Topda C MEepIUTOM WM MEeCKOM B COOTHOIIeHHH (3—4):1,
100%-r0 pmKUBaeMOCTh TTO3BOJISIA JOCTUY MPEATIOCaA0qHas 00padboTKka B Tedenne 1216 9 Mukpo-
pacrenmii B pactBope 6opHoit kuciorsl ((1,5%x1074)—(1,5%107) M). TIpsiMoe yKOPEHEHHE €x Vifro B «ILIa-
BaIOIIeM» TIepJIuTe ObUIO YCTIEITHBIM IS )KUMOJIOCTH copTa Atut [7].

Bce sTanbl KI0HAIBHOTO MUKPOPA3MHOXKECHHUS KUMOJIOCTH CHHEH — BBEJCHHUE B KYJIBTYPY in Vitro,
COOCTBEHHO MUKPOPa3MHOXKEHHUE, YKOPEHEHHE i1 Vitro, alalTalus ex Vitro IpeaBapUuTeIIbHO YKOPEHEH-
HBIX pacTeHUH — OB paHee OTpabOoTaHBI B OT/Aee ONOTeXHONIOTHH VHCTUTYTa TLIOI0BO/ICTBA HA COP-
tax Bomxosa, ['omyboe Bepereno, Kpymnommonuas, [lasmosckast [18]. Takke ObUTO MOKa3aHO, UTO, HC-
KJIIouasi U3 ITOM KJIACCHYECKOM CXEeMbl KIOHAJIBHOTO MHKPOPA3MHOXKEHUSI ITAll YKOPEHEHHUsS in Vitro,
MOYKHO HANpsIMYKO IOJy4aTh PAcTEHUS, aJallTUPOBAHHBIC K HECTEPUJIbHBIM YCIOBUSM M TEM CaAMBIM
VACIIEBISITH TPOU3BOJICTBO BEICOKOKAYECTBEHHOTO MTOCAI0YHOTO Marepualia sxumonocta [19].

Lenv pabomsi — anipobUpoOBaTh paHee pa3paboTaHHYI0 METOUKY. KITOHATFHOTO MUKPOPa3MHOKEHHUS
JKUMOJIOCTH CHUHEH it Oenopycckux copToB 3unpu ¥ CiHSIBOKas, OLEHUTH BO3MOKHOCTh UX COXpaHe-
HUSA in Vitro IPU JJIUTEIIBHOM XJIAJ0XPAHEHUH.

MartepuaJjbl 1 MeTOABI HCCJIeaoBaHus. VccienoBanus mpoBonwiIn B oTaele Ouorexnonoruu Nu-
ctutyTa miogoBoAcTBa B 2019-2021 rr. OOBEKTHI UCCIIENOBAHMIA: copTa )KuMoJocTH (Lonicera caerulea
L. var. kamtschatica) 6enopycckoit cenexiun 3uapu, CiHsSBOKasl.

Beeoenue ¢ Kynomypy in vitro. BeiieneHue 3KCIIaHTOB MPOBONWIM B 1-i fiekane urons ((pa3a uH-
TEHCUBHOI'O POCTa IMOOETOB); 3€JICHBIC BEPXYIIKU MOOSTOB IIMHOW 110 12 cM cpe3anu ¢ 7- u 16-neTHux
pacTeHHi YKUMOIIOCTH COpTa 3WHPU U C 3-JIETHHUX PACTeHH KUMOIOCTH copra CiHsSBOKas, pacTyIIuX
B ITOJIEBBIX YCIOBHUSAX.

Oxenaanmot: 1) TOUKH pocTa pazMepoM okoiio 1,0-MM, BEIWICHEHHBIE U3 BEPXYIICUHBIX U Ma3yIIHBIX
MoYeK MOOEroB TEKYIIEro rojia ¢ MOMOIIBI0 OMHOKYIIsIpHOTO MUKpockora Olympus-SZ61; 2) onHoy3I10-
BbIC UepeHkH 1-1,5 cMm.

Cxema cmepunusayuu: 35 mua — 0,5%-# 0KcHX0OM (HECTEPUIIBHO), Jlasiee B JIaMuHap-0okce: 1 MuH —
70%-1i aTanon; 5 muH — 30%-s IepeKrCh BOIOPONA; S MHUH — MPOMBIBKA CTCPIIIBHON NUCTUIUTHPOBAH-
HOW BOZOM.

Iumamenvnas cpeoa: WPM 1,0~ maxpo- u mukpoconu, FeNa-EDTA no WPM, Buramunsl B, —
1,0 mr/n, By, PP — o 0,5 mr/n, wiunus — 2 Mr/i, me3onHo3ut — 100 mr/i, ¢ no6asnenuem 6-bA B koH-
uentpanuu 1,0 mr/i, caxaposa = 301/x, arap — 5,8 /a1 (pH 5,6-5,7).

OKCIUTaHTHI BRICAXKHUBAIHN B TIpoOupku 160 x 16 MM ¢ 00beMOM MHUTATENBEHOM cpenl 3 M. Jmurens-
HOCTh CyOKY/JIBTUBUPOBAHUS — 4 HEICIIH.

Muxkpopazmnosncenue. Llumamenvnas cpeda (1-ti naccaxc): WPM 1,0 — Makpo- ¥ MUKPOCOJIH,
FeNa-EDTA no WPM; Butamunst B, — 1,0 mr/n, B, PP — o 0,5 mr/n, munus — 2 Mr/i, Me30UHO3UT —
100 mr/mn, ¢ nobaBnennem 6-bA B konneHTpanuu 1,0 mr/i, caxaposa — 30 1/m, arap — 5,8 v/n (pH 5,6-5,7).

Tlumamenvhnoie cpeowt (2-it naccaoic):

1) MS 1,5: makpo- u mukpocosu 1o MS, FeNa-EDTA no MS ysenuueH B 2 pa3a, Buramussl B, B,
PP — o 0,5 mr/m; Buramud C — 1 Mr/a, mmauuH — 2 Mr/a, Mme3ouHo3uT — 100 Mr/i, ¢ modasnenueM 6-BA
B KOHIIeHTpauuu 1,5 mr/i, caxaposa — 30 1/, arap — 5,8 /1 (pH 5,6-5,7);

2) WPM 1,5: makpo- u mukpoconu, FeNa-EDTA no WPM, Butamunsl B, — 1,0 mr/n, B¢, PP — 1o 0,5
MT/J1, THALIH — 2 MT/11, Me30ouHO3uT — 100 Mr/1, ¢ mobaBieHneM 6-bA B KoHIIeHTpamwH 1,5 Mr/1, caxapo-
3a —30 /i, arap — 5,8 r/in (pH 5,6-5,7).

HMumamenvhas cpeoa (3-i naccasc): makpo- u mukpoconu o MS, FeNa-EDTA no MS yBenuuen
B 2 pasa, Butamunsl B, B, PP — 10 0,5 mr/n, Butamun C — 1 mr/n, munus — 2 mr/i, meonsos3ut — 100 mr/m,
¢ nobasnenneM 6-bA B koHneHTpanmsix 1,0; 1,5 u 2,0 mr/n, caxaposa — 30 r/m, arap — 5,8 v/ (pH 5,6-5,7).

Tlumamenvhas cpeda (4-ui u nociedyiowue naccascu): MS 1,5 — Makpo- u MHKpoconu 1mo MS,
FeNa-EDTA no MS yBenuueH B 2 pasa, Butamunsl B, B, PP — 10 0,5 mr/n, Butamun C — 1 M/, mmnmH —
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2 wmr/n, Me3ouHo3uT — 100 M1/, ¢ qodaBnennem 6-bA B koHneHTparwu 1,5 mr/i, caxaposa — 30 /i, arap —
5,8 r/m (pH 5,6-5,7).

Pu3zozenes in vitro. [lumamenvnas cpeoa: 1/2 makpo- u mukpoconeit mo MS, 1/2 FeNa-EDTA mo
MS, Buramuns! B, By, PP — o 0,5 mr/mn, munus — 2 Mr/i, ¢ 1o6aBiaeHueM -UHA0IHIMACISIHON KUCIIO-
11 (UMK) B koHUIeHTpauusx 1,0; 1,5 u 2,0 M/, ¢ mOHMKEHHBIM coAepKaHueM caxapo3bl — 20 1/i1, arap —
5,8 r/m (pH 5,6-5,7).

PacTenus-pereHepaHTHI Ha dTarax MUKPOPAa3MHOKEHHS U PU3OTeHE3a in Vitro KyIbTHBUPOBAIH B ITPO-
oupkax pasmepom 220 X 22 MM ¢ 06beMOM IHTATETLHON cpeanl 10 Mit. JNTUTEThHOCTE CYOKYILTHBUPO-
BaHUs — 6 HeNleb.

YciioBus KyabTUBUPOBAHUS SKCIUIAHTOB 71 Vitro Ha dTamnax BBEIEHUS B KYIBTYpPY, MUKPOPa3MHOXE-
Husl, puzoreHesa: ocsemenue (lammnsl NARVA LT, 36 W) — 2,5-3 teic. sk, Temmeparypa — 20-22 °C
u dotomepuon — 16/8 .

Aoanmayus 6 ycnoguax ex vitro. PacteHus-pereHepaHThl OCJIE ATara pu30TeHes3a in Vitro BhICaXKH-
BaJIM B KacceThl 00beMoM S50 MJI B arporepiiuT (BpeMsi aanTaluy — anpeib — Maid). KacceTsl ¢ pacTeHus-
MU HaKpBIBAJIU IOJUATHICHOBOM TUICHKOM, CO3/aBasi yCJIOBHSI MOBBIIICHHOW BIAXXHOCTU JIO TEX TIOP,
MOKa OHU HE HAUWHAJIM TPOTaThCs B POCT. [1ovB mpou3BoAMIN TUCTHILTUPOBAHHON Bofol. Uepes 8 He-
JIeJTh TIPKUBITHAECS PACTECHUS TIEPECaKUBAIH B TOPITKHA pazMepoM 9 x 9% 10 cM B HECTEpHUIBHBINA TOP-
¢sHOI cyOcTpar (cmech Topda «/IBuHa» 1 arpornepiuTa B COOTHOIIEHUH 3:1).

OonoepemenHnoe npamoe yKopenenue ex vitro u aoanmayus. JI5s OMTHOBPEMEHHOTO MPSIMOTO YKO-
PEHEHHUS ex Vitro W ajanTallii UCIIOJIb30BaIH MHUKPOIOOETH, KyJIbTUBUPYEMbIE B MPOOUPKax (pazmep
220 x 22 MM) Ha CTaIUH MUKpPOPa3MHOXKEHHUS Ha cpene MS ¢ mobaBieHneM 6-bA B koHTIeHTparuu 1,5 Mr/i.
JL1st IpsIMOTO YKOPEHEHWISI eX Vitro NCTIONh30BaTi MUHHA-TTApHUKA pazmMepoM 450 % 200 x 70 mm (paccrosi-
HUEe MeXAy psaamu — 15-20 mm, B psaay — 15—17 mm). CyOctpar ajis yKopeHeHust: Mox Sphagnum L.
¢ noBepxHocTHBIM cioeM (0,5 cm) Topda «IBuna» (cyOcTpar HectepuiibHBIN). Mox Sphagnum L. nocne
cOopa ObUT BBICYIIICH U XPaHUJICS B BBICYIIEHHOM Bujie. Ilepes ucmonb30BaHEeM MOX TIPOTTUTHIBAIIN BO-
Joii. J{muTensHOCTh TIepro/ia MPSIMOTO YKOPEHEHMUS ex vitro — 8 Hellelb.

Brustare cpokoB mocaku Ha IPSIMOE YKOPEHEHHE ex Vifro N3ydajil B CIIEAYIOIINE TIEPHOJBI: STHBAPh —
(eBpab, arpesnb — Mail, UIOHb — UIOJb, aBTYCT — CCHTSIOPb, CEHTSAOPH — OKTAOpPb, HOSIOPb — AEKa0pPh.

YcIiioBUS alanTaiuy U MpsiMoro yKopeHeHus ex vitro: ocemienue (nammbel NARVA LT, 36 W) —2,5—
3 ThIC. K, Temneparypa — 22-24 °C u ¢ororepuon 16/8 u.

Jlnumensnoe xaaooxpanenue yxcumonocmu cuneii npu memnepamype +3—4 °C ¢ ycnosusax ovimo-
6020 xonoounvHuka. [lumamenvivie cpeodvl.

1) MS 1,5: makpo- u mukpoconu 10 MS, FeNa-EDTA o MS ysenuueH B 2 pa3a, ButamuHsl B, By,
PP — 1o 0,5 mr/n, Buramun C — 1 mr/n, miunud — 2 Mr/i1, Me3ouHo3ut — 100 mr/i, ¢ mobasiaeuueM 6-BA
B KOHIIeHTpanuu 1,5 mr/i, caxapo3a= 30 r/m, arap — 5,8 /a1 (pH 5,6-5,7);

2) MS 1,5Fe: makpo- u mukpoconu mo MS, Ferric-EDDHA (Duchefa Biochemie) — 100 mr/, Buta-
mussl B, B¢, PP — o 0,5 mr/i1, Buramun C — 1 mr/i, munud — 2 Mr/i, Mme3ouHo3ut — 100 mr/i, ¢ no6as-
nenueM 6-BA B koHuenTpanuy 1,5 mr/i, caxaposa — 30 r/x, arap — 5,8 r/n (pH 5,6-5,7);

3) Vx: 1/2 makpo--u Mukpoconeir no MS, 1/2 FeNa-EDTA no MS, Butamunsl B, B, PP — no
0,5 mr/m, TuuH — 2 Mr/in, ¢ nobasinenuem B-uHgonunMacisHoi kucnotel (MMK) B koHIEHTparim
1,0 MT/11, ¢ TOHMKEHHBIM cofiep)aHueM caxapo3sl — 20 1/11, arap — 5,8 /it (pH 5,6-5,7).

Juist AUTeNBbHOTO XJIa0XpaHeHus npu temreparype +3—4 °C B yciioBusix ObITOBOTO XOJOAMIBHUKA
«ATIIAHT» PaCTEHUsI-PETCHEPAHTHI YKUMOJIOCTH CHHEH 110 2 IIT. BHICAXHBAJIU B MPOOUPKH pa3MepoM
220 x 22 MM ¢ 00beMOM mUTaTeNbHOM cpensl 10 Mil Ha craguu MUKpopasMHOkeHHs (cpenst MS 1,5
u MS 1,5Fe, omnmpuaromnyiecst HICTOYHIKOM JKele3a) U Ha CTaIuu yKkopeHeHwus (cpena Yxk). [lepen pa3zme-
IICHNEM Ha XJ1aI0XpaHEeHNE PACTeHUS-PETeHEPAHTHI KyJIbTUBHPOBAIIUCH i71 Vitro TIPH yCIOBHSIX: OCBEIIIe-
Hue (mammel NARVA LT, 36 W) — 2,5-3 thIC. 11K, Temneparypa — 20-22 °C u doronepuon — 16/8 u Ha
cTajiuy MUKpopasMHoxeHus (7 Hel) u Ha ctaauu ykopeHeHus (21 aens). JmuTenbHOCTh XitagoxpaHe-
Hus — 12 mec.

Boccmanosnenue pocma u pazeumus nociie OnumenbHo20 xaaooxpanenus. PacteHus-pereHepan-
Thl, COXPAHUBIINE BU3YaIbHYIO }KH3HECIOCOOHOCThD, JIUISl BOCCTAHOBIICHUS Pa3BUTUS MEPECAKUBAIIUCH
Ha MUTATEIbHYIO cpelly A MUKpopa3MHoxeHus: MS 1,5 — Makpo- u Mmukpoconu no MS, FeNa-EDTA
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no MS ysenudeH B 2 pasa, Butamunsl B, B¢, PP — o 0,5 mr/a, Butamun C — 1 mr/n, munus — 2 mr/i,
Me30uHO3UT — 100 Mr/in, ¢ nobasiaeHnem 6-bA B koHueHTparmu 1,5 mr/in, caxaposa — 30 /i, arap — 5,8 r/n
(pH 5,6-5,7). IlpoOupku ¢ pacTeHUSMU-PETCHEPAHTAMU, BBIHYTHIC W3 XOJOJIMIILHUKA, JI0 MEPECaKH
7 nHEel HaxXOMWIUCH B KyJTBTYpalIbHOW KOMHATe MpH ycioBusAX: ocBemienue (Jamsl NARVA LT, 36 W) —
2,5-3 ThIC. 1K, Temneparypa — 20-22 °C u poronepuon — 16/8 u.

Craructrnueckyto 06paboTKy mpoBoamiu ¢ nomouipto Statistica 10.0, ncnons3yst ANOVA, onqHodak-
TOPHBIN U NByX(paKkTOpHBIN aHanu3, kpurepuil Jynkana (mpu p < 0,05) mi1st cpaBHEHUS CPEIHUX BEJIHU-
yuH (n = 3).

Pe3ynbrarbl u ux o0cyxaenue. Beedenue ¢ Kynomypy in vitro. Benenue B KyabTypy in vitro cop-
ToB 3unpy 1 CiHSBOKas MPOBOAWIN B IIEPHOJl MHTEHCUBHOTO pocTa moderos (1-s/1ekana UioHs) ¢ Hc-
MOJIb30BaHUEM NUTaTeNIbHOU cpeabl WPM. JlaHHbIN CpOK BBENEHUS B KYJIBTYPY i/ Vifro U ATATEIbHAS
cpena i MHUIMAIIMY SKCIUTAHTOB OBUTH BHIOPAHBI KAK HAWIYYIIHE HA OCHOBAHHMH paHee MOTYYSHHBIX
9KCIEPUMEHTAIBHBIX JAaHHBIX I cOpTOB >kuMonioctn KpynHoruionnas, Joxy6oe Bepereno, llaBmos-
ckas 1 Bonxosa [18, 20].

B xone nccienoBannii yCTaHOBIIEHO, YTO HAa BBIXO/I CTEPHIILHBIX OKCIIAHTOB (aKTHBHO PETEHEPUPYTO-
LIMX ¥ HEPa3BHBAIOLIMXCS HKCIIAHTOB), MHOUIIMPOBAHHBIX AKCIIJIAHTOB MPHU BBEACHUH B KYIBTYPY in
Vitro JOCTOBEPHO BIHSIIOT COPTOBBIe ocobeHHOCTH (p < 0,05), T BBOmmMoro skcrmanTta (p < 0,001),
a Taxoke JBa (axropa (CopT x THI BBOAMMOTO dKcanTa) (p < 0,01) BMecre. Ha BbIXon HEKpOTHPOBAaB-
IIMX IKCTUIAHTOB HE OKA3bIBAIOT BIHMSHHSI COPTOBBIE 0COOCHHOCTH BBOJTUMBIX SKCILIAHTOB.

[ony4eHHBIE pe3yNbTaThl MOKA3aJ1, YTO JUIsl BBEICHHS B KYJIBTYPY iM VitFo COPTOB )KUMOJIOCTH 3UH-
pu u CiHsiBOKasi, Kak U Ui COpTOB, paHee u3yueHHbIX (Kpymnnomnonnas, ['ony6oe Bepereno, IlaBios-
ckast u Bonxosa) [18, 20], 3ppeKTUBHBIM SBIISICTCS BBEICHUE TOUCK POCTA, BBIICICHHBIX M3 BEPXYIICU-
HBIX M TIa3yIIHBIX TT0YEK 1100eroB Tekyiero roaa (32,791 34,46 % crepuiibHBIX, aKTUBHO PETeHEPUPYIO-
X KCIIanToB Juist 3uHpu u CiHSBOKask COOTBETCTBEHHO). IIpW BBEACHUHM KPYIHBIX JKCIUIAHTOB
(OIHOY37IOBBIX YEPEHKOB) CTEPHIIbHBIC, AKTHBHO PEFeHEPUPYIOLIHNE SKCIIAHTHI OBUIN MOJTY4EHBI TOIBKO
y copra 3uHpPH, UX BBIXOJ cocTaBui Beero 12,45 % (puc. 1). Bonbiias yacth KpymHBIX SKCILIAHTOB Kak
y copra 3unpu (54,95 %), Tak u y copra CinsBokas (83,33 %) Obutn opakeHbl IPUOHON WK OaKTepu-
anpHON nH(pekumel (Tadm. 1).

B cpennem perenepalioHHasi akTHBHOCTB COPTOB Obliia HeBbICOKast: 22,62 % (3unpn) u 17,23 %
(CinsiBokasi) 0e3 yuyera THITa BBOAMMOTO dKCIUTaHTa (cM. Tabi. 1), 9To cornmacyeTcsi ¢ JaHHBIMHE JIJIS pa-
Hee u3yudeHHbIX copToB Kpymuormionnas (19,30 %), Fony6oe Bepereno (20,15 %), [TaBnosckas (13,85 %),

a b c
Puc. 1. Copt 3unpH uepe3 4 Hellenu Mocye BBEACHUS B KYJIBTYPY in Vitro: a — TO4Ka pocta; b, ¢ — OHOY3JIOBOH 4EPEHOK

Fig. 1. Cultivar Zinri after 4 weeks of initiation stage: a — apical point; b, ¢ — single-node cutting
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Tab6nauna 1. DddekTHBHOCTH ITANAa BBeAeHNUS B KYJIBTYPY iR vitro ;KUMOJOCTH ciHeil copToB 3unpn n CinsBokasi
(nurareabHasi cpena WPM 1,0, BBegenue — 1-s1 1ekaia noHst)

Table 1. Efficiency of initiation stage for blue honeysuckle cultivars Zinri and Sinyavokaya

(nutrient medium WPM 1.0, in vitro initiation in the 1* decade of June)

KonnuectBo CTEPUJIbHBIX SKCIIJIAaHTOB
Copr Tun BBOAMMOIO 3KCIUIAHTA Wudexuus, % Hekpo3, %
AKTHBHO pEereHepupyromux, % | Hepa3BUBawmuxcs, %
3uHpH Touka pocta Oa 43,36 + 0,76 be 32,79+ 2,64 a 2385+247 ¢
OnHOY3JI0BOI YepEHOK 5495+ 1,10 b 32,60+3,0b 12,45+2,40b Oa
CiHsiBoKas Touka pocta Oa 52,01+ 3,23 ¢ 34,46 +2 ,52 a 13,55+ 1,01 b
OnHOY3JI0BOI YepeHOK 83,33 +£8,33 ¢ 16,67 £ 8,33 a Oc Oa
Cpeonee no paxmopy A (copm)
3uHpH 2747 A 37,98 A 22,62 A 11,93 B
CinsBokas 41,67 B 34,34 A 17,23 B 6,77 A
Cpeonee no ¢paxmopy B (mun 6600umozo sxcnianma)
Touxka pocta 0C 47,69 C 33,63 C 18,7D
OaHOY3710BOH YepEHOK 69,14 D 24,63 B 6,23 D 0C

IIpumeuyanmue. [lanHble ¢ OTMHAKOBBIMU OyKBAaMHM IO CTOJIOIAM CTATUCTUYECKH He pasinndatorcs npu p < 0,05 (xpute-
puii Jlynkana). JlanHble 0TOOpa)KeHBI B BUJIEC Cpe/HEe 3HAYEeHHe + cTaHaapTHas omnoka. To xe B Tabnunax 2—7, 9.

N o te. Data with the same letters in columns are not statistically different atp < 0.05 (Duncan criterion). Data are shown
as mean =+ standard error. Same in Tables 2-7, 9.

Bomnxosa (17,73 %), tae MBI MPEAMOIOKIINA, YTO Ha HU3KYIO PETeHEPAIIMOHHYIO aKTUBHOCTH OKa3aj
BIIMSIHUE BO3PACT MATOYHBIX PACTEHUI, ¢ KOTOPBIX Cpe3aiy MoOeru Ui BBEACHUS B KYIBTYpY in Vitro
[18, 20].

Ha npumepe copra 3uHpu IBYX(DAKTOPHBIA aHAIK3 OKA3all, YTO BO3PACT MATOYHOTO HACAKICHUS
(B mpexenax 16 net), ¢ KOTOPOro OepyTCs YepeHKH, He OKa3bIiBaeT BIUSHUS Ha 3)()EKTHBHOCTD BBEICHHS
B KYJIBTYPY in Vitro )KUMOJIOCTU CHHEW. B cpeHeM pereHepalionHasi akTHBHOCTh 9KCIDIAHTOB (0e3 yue-
Ta THITa BBOJUMOTO KCIUIAHTA) C MATOYHOTO HAaCAKICHUS B Bo3pacTe 7 JeT coctaBmia 19,53 % u ¢ ma-
TOYHOTO HAacaXAeHUs B Bo3pacte 16 et — 24,99 % (tabim. 2).

Tab6nuna 2. Biusinue Bo3pacTa MaTOYHOIO HACAKAeHUS HA I((PeKTUBHOCTH BBeeHUS B KYJIbTYPY in vitro
JKUMOJIOCTH cuHeii (copT 3unpu, nuTareabHas cpena WPM 1,0, BBenenne — 1-s1 1ekaaa uioHs)

Table 2. Effect of the age of nursery on the efficiency of in vitro culture initiation of blue honeysuckle
(cultivar Zinri, nutrient medium WPM 1.0, in vitro initiation in the 1°* decade of June)

Bo3pa0’r MaToO4HOro Tun BBOHMOTO SKCIAHg KonnuectBo CTEPHUIIBHBIX IKCIIJIAHTOB
HacaXICHU S Wudexmus, % Hexpos, %
(axTop A) (baxcrop B) AKTHBHO PETeHEPHPYIOUINX, % | Hepa3BHBAIOLIUXCS, %o
7 net Touka pocta Oa 47,62 + 3,06 ¢ 29,52 +1,98 a 22,86 £4,79b
Onnoy3noBoii yepenok | 60,32 £3,18 ¢ | 30,16+ 1,59 a 9,53 +4,76 b Oa
16 et Touka pocTa Oa 40,50 £2,14 be 34,82 +0,87 a 24,67+ 1,60 b
OpnHoysnoBoif uepenok | 50,0+4,12b | 34,92 +4,20 ab 15,08 +0,79 b Oa
Cpeonee no ghaxmopy A (603pacm mamouHo2o HACANCOEHUST)
7 net 30,14 A 38,89 A 19,53 A 11,43 A
16 net 250 A 3771 A 24,99 A 12,33 A
Cpeonee no ¢paxmopy B (mun 6600umozo sxcnianma)
Touka pocta 0B 44,06 C 32,21 B 23,76 C
OaHOY3710BOH UePEHOK 55,16 C 32,54 B 12,30 C 0B

Muxkpopazmuorcenue. Ha xoapduireHT pasmaoxeHus: coptoB 3uHpu u CiHsiBoKas B 1-M maccaxe
Ha cpene WPM 1,0 He okazanu J0CTOBEPHOTO BIUSHUS HA COPTOBbIE OCOOCHHOCTH, HHU THIT paHEe BBO-
JIUMOTO B KYJIBTYPY in Vitro 3kciuianTta (Tadi. 3), 4To MOATBEPXKAACT 1IEISCO00Pa3HOCTh UCIIOIb30BAHHUS
MEJIKHAX IKCIUTAHTOB (TOUEK POCTA) HA JTAre BBEJACHUS B KYJIBTYPY in Vitro, 00SCICUUBAIOIINX MOTyYe-
HUe OOJBIIETO YKCa CTEPUIIbHBIX, aKTHBHO PErCHEPHUPYIOIINX 3KCILIAaHTOB (B cpenHem 33,63 % 0Oe3
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Ta6nauna 3. Kodppunnent pasMHo:keHHsI ;KUMOJIOCTH cuHell B 1-M macca:xke (cpexa WPM 1,0)

Table 3.Propagation rate of blue honeysuckle in the 1% subculture (medium WPM 1.0)

Copr (daxTop A) Tun BBoguMoro skcruianta (haxkrop B) Koadduument pasmuoxkerus
3unpu Touka pocTa U3 BepXyIIEYHBIX U OOKOBBIX ITOYEK 2,08+0,09a
OnHOY3JI0BOI YepEeHOK 2,17+0,67 a
CiHsiBoKast Touka pocTa U3 BepXyIIEYHbIX U OOKOBBIX ITOYEK 2,54+0,19a
OnHOY3IIO0BOI YepEeHOK 2,67 +0,07 a
Cpeonee no gpakmopy A (copm)
3uHpu 2,12+ 0,30 A
CinsBokas 2,60 £ 0,09 A
Cpeonee no paxmopy B (mun 6600umoeo sxcnianma)
Touka pocTa U3 BepXyIIeUHBIX M OOKOBBIX ITOYEK 2,31+0,14 B
OmHOY3II0BOI YepeHOK 2,42 +0,32 B

Tabnuna 4. BausHue MHHepPaJbHOr0 COCTABA MUTATEIbHOIT cpeabl HA KO () (PHIHEHT Pa3MHOKEHH S
JKMMOJIOCTH CHHeii (2-if maccak, koHueHTpanus 6-bA = 1,5 mr/n)

Table 4. Effect of the mineral composition of nutrient medium on the propagation rate of blue honeysuckle
(2nd subculture, 6-BA concentration — 1.5 mg/l)

Copr (daxTop A) ITurarenbnas cpena (baxrop B) Koadduunent pazmMHoKeHUs

Sumpn WPM 1,5 1,89 +0,03 d
MS 1,5 4,26 +0,09b

Cinssoxas WPM 1,5 3,70+ 0,30 ¢
MS 1,5 6,0+0a

Cpeonee no gpaxmopy.A (copm)
3uHpu 3,07+ 0,53 B
CinsBoKas 4,85+0,53 A
Cpeonee no paxmopy B (numamenvnas cpeoa)
WPM 2,79+ 0,43 D
MS 5,13+0,39 C

ydeTa COPTOBBIX 0COOCHHOCTEH), M0 CPABHEHMIO C UCIIOIB30BaHUEM KPYITHBIX SKCIUIAHTOB (B CpPEIHEM
6,23 % 0e3 yuyera COPpTOBbIX 0COOCHHOCTEH) (cM. Tadm. 1).

YCTaHOBJIEHO BIUSHUE HA KOI(PQHUIIMEHT Pa3MHOKEHHUS JKUMOJIOCTH BO 2-M IACCaKe COPTOBBIX 0CO-
oennocreit (p < 0,001), MuHEpaFHOTO cocTaBa nuTarebHou cpesbl (p < 0,001) u AByX (akTopoB BMECTE
(» <0,001). Beicokuii ko3¢ GUIUEHT pa3sMHOXKEHUS Kak y copta 3unpH (4,26), Tak u 'y copra CiHsiBoKas

3
-
|
1

Puc. 2. PacTenusi-pereHepanThl )KUMOJIOCTH

cuHel copTa 3UHPHU HA MUTATEIBHBIX CpeIax
WPM 1,5 (cresa) u MS 1,5

Fig. 2. Honeysuckle microplants of cv. Zinri
on nutrient media WPM 1.5 (left) and MS 1.5

(6,0) ObL1 moNyueH Ha cpeae MS, uro B 1,6-2,2 pa3a npeBbI-
1Iajo JaHHBIA MokaszaTenb Ha cpege WPM (tabm. 4, puc. 2),
HOATOMY B 3-M Iaccake NMPH NW3YYECHHH BIUSHUS KOHILCHTpA-
uun 6-bA Ha ko3 puunent pazmHoxeHust copros 3unpu u Ci-
HSBOKasl MCTIOB30BAJIM MUTATENIBHYIO Cpedy Mo mpomucu MS.

He ycraHOBi€HO JOCTOBEpHOTO BIHMSHHS KOHIICHTPALMH
6-BA B amamazone ot 1,0 go 2,0 MI/i B muUTaTeIRHOU Cpeme
MS Ha k03 dunueHT pa3MHOKEHHUS JKUMOJIOCTH COPTOB 3UH-
pu u CinsiBokas. ¥ 000uX cOpTOB KOXPPHUIIMEHT OBbLIT HE HIKE
5,1 (tabm. 5), mo3ToMy B 4-M ¥ MOCJIEAYIOIIMX MMaccaxax Mpu
MHKPOPa3MHOKCHUH HCIONB30BAIN MUTATEIBHYIO CpPEy IO
npornucu MS ¢ no6asieHueM 6-bA B koHueHTpauu 1,5 mr/i.

CornacHo MOy4YeHHBIM paHee AaHHBIM, BEICOKUH KOd(phu-
IIUEHT pa3MHOXKeHus s coptoB Kpymuommonnas (3,47), To-
ny6oe Bepereno (4,11), ITaBnosckas (2,80) u Bonxosa (3,90)
TaKke OTMEUEH Ha cpene MS ¢ mobaBnenneM 6-bA B KOHIICH-
tparuu 1,5 mr/a [18, 21].
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TaGnauna 5. Banmsnne koHuentpanuu 6-BA Ha ko3¢ duIHeHT pa3MHOKEHUS ;KUMOJIOCTH CHHEH
(nmurareabHasi cpeaa MS, 3-ii naccaix)

Table 5.Effect of 6-BA concentration on propagation rate of blue honeysuckle (MS medium, 3" subculture)

Copt (dpakTop A) Konuenrpanus 6-BA, mr/a (pakrop B) KoadpuimeHT pasmMHoKeHUS
3uHpHU 1,0 5,12+0,21 a
1,5 5,88 +0,30 a
2,0 5,29+0,25a
CinsiBokas 1,0 579+0,11a
1,5 5,19+0,34 a
2,0 591+0,17 a
Cpeonee no gpaxmopy A (copm)
3uHpHU 543+£0,17 A
CinsiBokas 5,63 +0,16 A
Cpeonee no gpaxmopy B (konyenmpayus 6-bA)
1,0 mr/i 6-BA 5,46+ 0,18 B
1,5 mr/n 6-BA 5,54 +0,25B
2,0 mr/nm 6-BA 5,60 £ 0,19 B

Pu3zozenes in vitro. B xone nccienoBannii ObUIO yCTAaHOBIIEHO, YTO HA ATAle pU30TeHe3a in Vitro Ha
BBIXOJl YKOPEHEHHBIX PaCTCHUH-pereHepanToB coproB 3uHpH U CiHsABOKas 3HAYMMOE BIHMSHUE OKa3bIBa-
et Tonpko KoHueHTpamus UMK (p < 0,05). Ha cpenHioro BBICOTY pacTeHUM-PETEHEPAHTOB U CpeIHEe
KOJIMYECTBO KOpHEH y pacTeHns 3Haunmoe BrnusHue (p < 0,001) okazamu copToBbIle OCOOCHHOCTH, KOH-
nentpauusi UMK u sti n1Ba daktopa BMecte. Cpenusisi MHA KOPHEH CTaTUCTUYECKU 3aBHCEIIA TOIBKO
OT COPTOBBIX 0COOCHHOCTEH pacteHuii-pereHepanToB (p < 0,001). Jlyumune pe3ynsraTsl 10 yKOpEHsIeMO-
CTH in vitro paCTeHUH-PEreHEepPaHTOB 00OUX COPTOB MONY4EHBI TIpH Hctionb3oBannu UMK B koHIeHTpa-
min 1,5 u 2,0 mr/n. Jong ykopeHUBIINXCS pacTeHHH MpH KonueHTpamuu 1,5 mr/m UMK cocraBuna
92,59 % nuist copra 3unpu u 87,58 % s copra CinsiBokast; ipu koHueHTparmu 2,0 mr/in — 88,89 u 88,37 %
cootBeTcTBeHHO. KontienTpamus UMK 1,0 M1/ B mATaTeIBHON Cpefie ImoKa3ana JOCTOBEPHO 0ojiee HI3-
KW BBIXOJ YKOpEHEHHBIX pacTtenuid: CinsiBokas — 72,23 %, 3unpu — 75,93 % (tabm. 6).

Tadbnuna 6. Biusnue konuentpauuu UMK Ha ykopeHeHue in vifro JKMMOJOCTH CHHE

Table 6. Effect of IBA concentration on in vitro rooting of blue honeysuckle

Copr Konuenrpanus Jonst Zf}(opennsmuxm Cpenusis BbIcOTa Cpenanee kosm4ecTBo KopHe# | CpenHsist JJIMHA KOpHEH
VMK, mr/n pacTeHui-pereHepaHToB, % | PaCTeHUA-PEreHepaHTa, CM | y pacTeHUs-PEreHepanTa, IT. | pacTeHHs-pereHepanTa, CM

3uHpH 1,0 75,93 +£093b 3.84+0,09¢ 1,90 £ 0,13 cd 3,10 = 0,09 be
1,5 92,59 +£3,70°a 5,23 +0,06 ¢ 1,62+ 0,07 d 3,18 £ 0,09 be

2,0 88,89 + 6,41 a 431+0,18d 2,17+0,08 ¢ 3,0+£0,09 ¢
CinsBokas 1,0 72,23£277b 5,44 + 0,14 be 2,0+0,17 cd 3,47 +0,11 ab
1,5 87,58 £2,89 a 5,78 +0,07b 2,65+£0,18b 3,48 £ 0,20 ab

2,0 88,37 +2,53 a 6,57£0,05a 3,13£0,14a 3,59+0,10a

Cpennee mo dhaktopy A (copTt)
3uHpHu 85,81 £3,32 A 4,46+ 0,21 B 1,90 +£0,09 B 3,09+0,05B
CiHsiBOKast 82,73 £2,96 A 593+0,17 A 2,59+0,18 A 3,52+ 0,07 A
Cpeonee no paxmopy B (xonyenmpayus UMK)

1,0 74,0 8+ 1,55 C 4,64 +£0,37D 1,95+ 0,10 D 3,28+0,10C
1,5 90,08 +2,38 B 5,50 £0,13 C 2,14+ 0,24 D 3,33+0,12C
2,0 88,63 £3,09B 5,44+ 0,51 C 2,65+0,23 C 3,30+ 0,14 C

Cpennsist BBICOTa pacTeHUH-pEreHepaHToB y IBYX copToB (0e3 ydera xoHueHtpanuuu MMK) craru-

CTHUYCCKH pasiuyajack: y copra 3unpu — 4,46 cM, y copra CinsiBokas — 5,93 cM. AHaJlu3 cpeiHUX 3Ha-
YEHHI BBICOTHI pacTeHHIi-pereHepaHToB 1o ¢akTopy B (kormenTpanns MMK) 6e3 yueta copTOBBIX 0CO-
OCHHOCTCH T10Ka3aJ, YTO CTAaTUCTHUYECKH BHICOTA PACTCHUH Ha MHUTATENIBHBIX CpPElax ¢ J00aBICHHEM
UMK B konuenTpanuu 1,5 u 2,0 mr/in He omuuaercs (5,50 u 5,40 ¢cM COOTBETCTBEHHO).

Yeemuuenne konneHTparun UMK B nutatensHON cpeie 10 2 MI/ CTUMYIHPOBAIO 3aKIaIKy KOp-
Hel kak y copra 3unpu (2,17 mrt.), Tak u 'y copra CinsBokas (3,13 wr.). Konuenrpauus UMK B nuta-
TeNbHOU cpene B auamazoHe oT 1,0 mo 2,0 Mr/m He oka3aja BIWSIHHS Ha JUIMHY KOPHEBOW CHCTEMBI
y 000HX COpPTOB.
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Aoanmauyusn 6 ycnosusax ex vitro. B xone oqHopaKTOpPHOTO aHAJIM3a YCTAHOBICHO JOCTOBEPHOE
Biustaue (p < 0,05) TOIBKO COPTOBBIX OCOOCHHOCTEH Ha CPEIHION JJIMHY CTEONsl y pacTCHUN M3ydaec-
MBIX COPTOB. BbIcOKuMe rmoka3arenu agantayy B YCIOBUAX ex Vitro ObUIM OTMEUEHBI KaK A7l cOpTa 3UH-
pu (84,85 %), Tak u ans copra CinsiBokas (89,49 %) npu ncnonb30BaHMU B KauecTBe CyOcTpata arpo-
MepIUTa, 9TO COIIACyeTCsl C JAaHHBIMHU IS paHee M3y4eHHbIX coproB IlaBmoBckas, Kpymnommonnas,
Bonxosa, I'ony6oe BepereHo (He MeHee 85 % amanTHPOBaHHBIX PACTEHUM Ha arpolepiuTe B TCUECHHUE
Bcero KayieHaapHoro roja) [18, 22]. Ha arane amanranuu ex vitro cpeaHsst JjinHa cTe0s y pacTeHui-pe-
rerepanToB copra CinaBokas (8,71 cM) cTaTUCTHYECKH MPEBHIIIAia JaHHBIN TIOKa3aTeNby copTa 3uHpH
(6,90 cwm) (Tabi. 7), Kak u Ha 3Tare YKOPSHEHHUS in Vitro.

Taonuna 7.O¢p¢eKTUBHOCTD AIANTANNY €X Vifro pacTeHHii-pereHepPaHTOB ;KMMOJIOCTH CHHeId,
NpeABaAPUTEIbHO YKOPEHEHHBIX in vitro (CyOCTpaT arponepiuT, CPOK aJanTaluK — anpesib — Maii)

Table 7. Efficiency of ex vitro adaptation of blue honeysuckle microplants previously rooted in vitro
(substrate — agroperlite, adaptation time — April — May)

Copr KonnyecTBO afanTHpoBaHHBIX Cpennss aiauHa cTemns CpenHss AaMHa KOpHE#
P pacTeHuii-pereHepanToB, % pacTeHHs-pereHepanTa, CM pacTeHUsA-pereHepanTa, CM
3unpu 8485+ 1,5 a 6,90 + 0,09 b 711£0,192
CinsiBoKast 89,49 £ 1,26 a 8,71+ 0,22 a 7,11 £0,29 a

Oonoepemennoe npamoe yKopenenue ex vitro u aoanmayus. YCTaHOBJICHO TOCTOBEPHOE BIUSHUE
C BBICOKUM ypoBHeM 3HauuMocTH (p < 0,001) cpoka yKopeHeHHs, COPTOBBIX 0COOCHHOCTEH 1 ABYX (ak-
TOPOB BMECTE (COPT X CPOK YKOPEHEHHs1) Ha KOJIMYECTBO YKOPEHUBILIHMXCS €X Vifro MUKPOIIOOETOB KUMO-
Jocti. MakcuMallbHBIH BBIX0J YKOpeHeHHbIX 1ooeroB (100:%) monyyeHn B BeceHHHI Mepuo (anpeiib —
Maif) y o0oux copToB. XOpOIKe MOKa3aTeIl YKOPEHIEeMOCTH OTMEUYCHBI TAKXKe B JICTHUN TIEPHOJ JIJIs
o0ownx coptoB: 80,0-83,67 % mns 3unpu u 76,11-78,07 % mnsa copra CiHsiBOKas, a B paHHEOCEHHUH Tie-
puon (ceHTIOpb — OKTSAOPH) TONMBKO I copTa 3uHpH: 77,12 % yKOpEeHEHHBIX ex Vitro MUKPOIOOETOB.
B 3umMHUNH, caMblii HEOIATONMPHUATHBIA JJI1 YKOPEHEHHS ex Vitro, TIepruoJ MOKHO TOJy4yaTh HE MEHee
42,67-48,61 % (copr CinsBokas) u He Menee 64,0-66,2 % (copT 3uHpPH) YKOPCHEHHBIX U YK€ alanTu-
POBAHHBIX K HECTEPUIIBHBIM YCIOBUSAM PAaCTEHU KIUMOJIOCTH 3TUX COpPTOB (Tad. 8).

Tabnuna 8. BanmsHue cpoka MocajKky Ha Pe3yJIbTATHBHOCTH NPSIMOT0 YKOPEHEHHS ex vifro MUKPONo0eros
JKMMOJIOCTH cuHeil (cyOcTpart Sphagnum L. + cioii Topda)

Table 8. Effect of planting time on the efficiency of direct ex vitro rooting of blue honeysuckle microshoots
(substrate — Sphagnum L. + peat layer)

CpoK yKOopeHeHHU s KonuyecTBo yKOPEHUBIINXCSA €X Vitro MEKPOIOOeros, %

3unpu CinsiBokast
SlaBapp — deBpaib 64,0231 c 42,67 +2,67 ¢
Arnipenb — mait 100+ 0a 100+ 0a
WioHb — HI0JIb 80,0 £4,38b 78,07 +£4,21 b
ABrycT — CEHTSIOPb 83,67 +4,65b 76,11 +2,0b
CeHTs0pb — OKTIAOPD 77,12 +£2,02 b 51,46 £3,52d
Hos10pb — 1exadphb 66,20 + 1,56 ¢ 48,61 + 1,87 de

Cpeonee no ghaxmopy A (copm)

3unpu

78,50 £3,07 A

CinsiBokas

66,15+ 5,08

Cpeonee no ¢paxmopy B (cpox ykopenenusi)

SlaBapp — deBpaip 53,33+£5,02F
Arnpenb — Mait 100+ 0C

Uoub — uomb 79,04 £2,75D
ABLYCT — CECHTSIOPb 79,89 +2,83 D
CenTs0pp — OKTAOPD 64,29 £ 6,02 E
Hosi6pp — nexabpb 57,41 £4,08 F

[Ipumeuanue. JlaHHbIC C OAMHAKOBBIMM OyKBaMM IO CTOJNOIAM M CTPOKAM CTATUCTHYECKHM HE PA3IUYAIOTCS IPH

p <0,05 (xputepwmii JlyHkana). /laHHBIC OTOOpaXKCHBI B BHJIE CPEHEE 3HAUYCHHE + CTaHIApTHAS OIINOKA.

N o te. Data with the same letters in columns and rows are not statistically different at p < 0.05 (Duncan criterion). Data are

shown as mean =+ standard error.
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TakuMm 00pa3oM, aHaJIN3 CPEJHUX 3HAYCHUH YKOPEHIEMOCTH MUKDPOIOOEToB ex vitro mo (aktopy A
(copt) Oe3 yueTa cpoka yKOpEHEHHS TI0Ka3aJl BRICOKYIO PH30T€HHYIO aKTUBHOCTH y copTa 3uHpH (78,5 %
YKOPEHUBILUXCSI €X Vitro MUKPOMOOETOB) 1 UyTh HIbKE y copTa CiHsiBokas (66,15 %). Ananus cpegHux
3HaYeHNH YKOPEHIEMOCTH MUKPOIIO0ETroB ex vitro o akropy B (cpok ykopeHeHHs) O6e3 ydeTa copTo-
BbIX ocobeHHocTel ycTaHoBuI 100%-10 yKOPEHSIeMOCTh MUKPOIIOOETOB B BECEHHUN Nepuo] (anpeib —
Maii), He MeHee 79 % B IeTHHUI TIeproJ] I B OCEHHE-3UMHUHN Tieproj] — He MeHee 53 %.

/numenvhnoe xnaooxpanenue yxcumonocmu cuteil npu memnepamype +3—4 °C ¢ ycnosusnx odvimo-
6020 xonoounvnuka. B. A. Beiconkuii [23] oTmMeuaeT, 4To MpoOUpPOUHBIE pacTEeHHs KUMOJIOCTH COPTa
Humda Ha ctangum nponudepaluy mioxo pearupyroT Ha XpaHSHUE MTPH HU3KUX TTOJIOKHUTENBHBIX TEMITe-
parypax (+2 °C) B ycioBUsX OBITOBOIO XOJOAMJIBHUKA: K 18-My Mecslly XpaHeHHUs HaOnomasach Ux
nonHast ru6ens. [lo manueiM U. A. bpsnoBckoro [24], ucrons30BaHue MATATEIBHBIX Cpel ¢ JOOABICHH-
€M KaCMOHOBOH KHCJIOTHI B KoHIeHTpauusax 0,5 u 1,0 Mr/n obecnedynBaeT COXpaHHOCTh MUKPOPACTCHUH
skumosioctu coproB Humda n Mopena Ha yposae 14,3-28,6 % depes 36 mec. 1€MOHNPOBAHUS TIPU HU3-
KHX MOJOKUTEIBHBIX TeMneparypax (+3—6 °C).

B cBoux miccnenoBaHUAX TSI JUTMTENBHOTO XJIQJI0XPAHEHNS MBI HCTIONIF30BAIA PaCTEHHUI-pereHepaH-
ThI BBICOTOM OoJiee 2 M Ha cTajuu MUKpopasMHoxkeHus (cpenst MS 1,5 wMS 1,5Fe, omnuatoruecs
(opmotii xenesa) U Ha CTaIuU YKOpeHeHHs (cpena Yk). YCTaHOBIEHO. JOCTOBEPHOE BIMSHUE TTUTATENb-
Hoit cpenwl (p < 0,001) u 1BYx dakTopoB BMecte (p < 0,05) (copT x mUTATEIbHAS Cpe/ia) Ha KOJTHYECTBO
JKU3HECTIOCOOHBIX M HEKPOTHPOBABIIHMX PACTCHUN )KUMOJIOCTH B XOJI€ JITUTEIFHOTO XJIaI0OXPaHEHUS ITPH
temreparype +3—4 °C. COpTOBBIX Pa3NHuUil MPH XJIaJOXPAHEHUH JKUMOJIOCTH HE HaOMIofaiu: copra
xumosnoctu 3uHpH 1 CiHSBOKas TJI0XO MEPEeHECH XJIaoXpaHeHue B Teuenne 12 mec. (puc. 3).

Cpennee 3HaYCHHE KOJMMUECTBA KHU3HECTIOCOOHBIX pacTeHuit uepe3 12 mec. (0e3 yyera nuraTeabHOMI
cpenbl) st copra CinsiBokasi cocraBuio 14,44 % u ans copra 3unpu 17,56 %. Jlyummii nmokasareib
BBDKMBAEMOCTH TIPY JITTUTEIIFHOM XJIaJIOXpaHEHHH OTMEYEH Y PacTEeHHI-pereHepaHTOB, MPEeIBAPUTEIh-
HO YKOPEHEHHBIX Ha cpefe AJIsl pu3oreHesa: y copra-3uapu 27,67 % >kn3HecnocoOHBIX PaCTeHUN U Yy
copta CinsBokas — 23,33 %. [locToBepHOoe BIMSHUE ABYX pa3iMdHBIX XematoB jkene3a: FeNa-EDTA,
npeacTaBiieHHOro B 0azoBoii cpene MS, u Ferric-EDDHA Ha BEDKMBaeMOCTh pacTeHUI-pEreHEpaHTOB
YCTaHOBJIEHO TOJIBKO y copTa 3uHpu. 3ameHa FeNa-EDTA na Ferric-EDDHA B nutarensHoii cpene MS
YBEITUYMIIO KOJITMYECTBO )KU3HECTIOCOOHBIX PACTEHUH TP JUTMTEIILHOM XJIaJJOXPaHEHHH COpTa 3UHPU Ha
15 %, y copra CiHsiBOKasi IpH NCHOJIb30BaHUU 00euX (OpM Keje3a JOCTOBEPHBIX Pa3Inurii 10 KOJIHYe-
CTBY PacTCHUH, COXpPaHUBIINX KU3HECTIOCOOHOCTh, HE HAOIIOAAIH, HO TCHICHIUS B MOJIb3Y HUCIOJIB30-
Banus Ferric-EDDHA coxpanumnace (ta0m. 9).

Puc. 3. Pactenus-perenepanThl )KMMOJIOCTH COpTa 3UHPU MOCIIE IIUTEIBHOTO XJ1agoxpaHeHus (12 Mec.) mpu HU3KHX
MOJIOKUTENBHBIX TeMIlepaTypax: a — cpeaa MS 1,5; b — cpena MS 1,5Fe; ¢ — cpena Yk

Fig. 3. Honeysuckle microplants of cv. Zinri after long-term cold storage (12 months) at low positive temperatures:
a —medium MS 1.5; b — medium MS 1.5Fe; ¢ — medium “VYx”
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Tab6nuna 9. /InuTenpHoe XJaJ0XPaHEHNE ;KUMOJIOCTH CHHell mpu Temmneparype +3—4 °C
B YCJIOBHSIX OBITOBOTO X0JIOTHIBHIKA

Table 9. Long-term cold storage of blue honeysuckle at a temperature of +3—4 °C in refrigerator

Copr Iuratemsmas cpena Konnqecnﬂao JKU3HECTIOCOOHBIX Konnqecmﬁo HEKPOTHUPOBABIINX
pacTeHuii-perenepanToB, % pacrteHuii-perenepanTos, %
3uHpHU MS 1,5 50+0d 95,0+0d
MS 1,5Fe 20,0+£2,89b 80,0 +2,89 b
Yk 27,67+2,40 a 72,33+2,40a
CinsiBokas MS 1,5 8,33 £ 1,67 cd 91,67 + 1,67 cd
MS 1,5Fe 11,67 £ 1,67 ¢ 88,33 £ 1,67 b
Vik 23,33 £1,67 ab 76,67 1,67 ab
Cpennee 1o aktopy A (copT)
3uHpu 17,56 + 3,50 A 82,44 +3,50 A
CinsiBokas 14,44 +£242 A 85,56 £2,42 A
Cpennee no ¢akropy B (murarensHas cpena)
MS 1,5 6,67+ 1,05D 93,33+ 1,05D
MS 1,5Fe 15,83 +£2,38 C 84,17 +2,39 C
Vi 2550 + 1,63 B 74,50 + 1,63 B

Boccmanoenenue pocma u pazeumus nocie 01umenbHozo Xaadoxpanenus. Pacrenus-perenepan-
TBI, UMEIOIIME BH3YAIBHYIO XKH3HECIIOCOOHOCTD MOCIIE JTUTEIBHOTO XJIAJTO0XPaHEHHUsI, ObUIH MOCAXKCHBI
Ha CBEXYIO MMUTATEIBHYIO cpeny A MUKpopasMHokeHus MS 1,5. B teuenue 1-ro maccaxa (6 Henemnb)
POCT ¥ pa3BUTHE pacTeHH KaK copTa 3uHpH, Tak u copTa CiHsABOKas BOCCTAHOBUIIUCH.

BruiBoabl. Beenenue B KyibTypy in vitro coptoB 3ulpu u CinsiBokas 3¢(GeKTHBHO NMPOBOIUTH B IIe-
PHOJ MHTEHCUBHOTO pocTa 1moderoB (1-s1 Aexana uroHs). B kauecTBe IKCILIAaHTOB JIyUIlle UCTIOIb30BaTh
TOYKH pocTa 10 1,0 MM, BBIIETICHHBIE U3 BEPXYIICUHBIX M Ma3yITHBIX MOYEK 3eJeHBIX MOOETOB U MHTa-
TenbHyt0 cpeay WPM, nononnennyto 6-BA B konneHTpanuu 1,0 mMr/i. KonndyecTBo CTepUIIbHBIX aKTHB-
HO PErCHEPUPYIOIIUX IKCIUIAHTOB TIPU 3TOM cocTaBuio 32,79 u 34,46 % st coptoB 3unpu u CiHSIBOKast
COOTBETCTBEHHO. Bo3pacT MarouHoro HacaxaeHMs B Iipenenax 16 Jet, ¢ KoToporo 6epyTcs YepeHKH, He
OKa3bIBaCT JIOCTOBEPHOTO BIUSHUS HA 3()(PEKTUBHOCTD BBEJCHHUS KYIBTYPY i71 Vitro JKUMOJIOCTH CHHEH.

Ha sTame cobcTBeHHO MUKpOpa3MHOXKEHHS copToB 3uHpH 1 CiHABOKAS JTydIIe HCITOIB30BaTh ITUTA-
TEIBHYIO cpemy MS ¢ yBenmnmueHWEM KOHIICHTpAIMH XeJlaTa jkelie3a B 2 pasza m mobasimeHueM 6-BA
B KOHIIeHTpauu 1,5 Mr/n (koadpuineHT pasMHOKeHUs He MeHee 5,0 y 000X COpTOB).

Ha srane pusorenesa in vitro.coptoB 3unpu 1 CiHABOKas JTy4lle UCIIOJIL30BAThH MUTATEILHYIO CPEIy
MS ¢ ymeHblIeHHEM KOHLIEHTPAIMM MAaKpoO- ¥ MUKPOCOJICH U XeJiara xeJje3a B 2 pa3a M NOHMWKECHHBIM
comepxanueM caxaposbl (20 v/m). JlobaBnenne UMK B xonnenrparuu 1,5-2,0 mMr/n obecrieunBaeT He
MeHee 87 % yKOpeHEHHBIX. pAaCTCHUH-PEreHEPaHTOB y 000X COPTOB.

Bricokue mokazaTenyu ajanTaryy MpeIBapuTeIbHO YKOPEHEHHBIX PACTCHUN B YCIOBHSX ex Vitro (He
MeHee 85 %) MOXKHO TIOTYYHUTh IIPH UCTIONH30BAHNH B Ka4eCTBE CyOCTpaTa arponepinTa.

B mporiecce kI0HaJILHOTO MUKPOPa3MHOXKEHUS JKUMOJIOCTH CUHEH copToB 3unpu u CiHsBOKas 3Tan
YKOPEHEHUS in Vitro MOXHO UCKIIOUHTH, TPOBEIS OAHOBPEMEHHOE MPSIMOE YKOPEHEHHUE ex Vitro U ajar-
TaIHMI0 PACTCHUH-PETEHEPAHTOB, TEM CAMBIM COKpallasi 3aTpaThl Ha MOJYYEHHE BHICOKOKAYeCTBEHHOTO
MTOCaI0YHOTO Matepuana. [ mpsiMOro YKOpEHEHHsI ex Vitro HeOOXOIMMO HCITONB30BaTh CyOCTpaT Ha
ocHoBe Mxa ‘Sphagnum L. ¢ moBepxHoCcTHBIM cioeM (0,5 cm) Topda. Berxon yKopeHeHHBIX MUKPOTIOOe-
roB coctaniser 100 % B BeceHHuli mepuon (ampeis — Maii), He MeHee 79 % B ITeTHUH Iepro M HE MEHEE
53 % B.OceHHE-3UMHHUIA IEPUO]T.

HnutensHoe xpaHeHue (10 12 Mec.) )kuMoaocTH cuHel coptoB 3unpu U CiHABOKasl IPU HU3KUX T1O-
JOXKHUTETBHBIX Temreparypax +3—4 °C B yCIOBUSX OBITOBOTO XOJIOIMIJIBHUKA JIYYIE OCYIIECTBISATh HA
cTaJinu yKopeHeHus (cpema MS ¢ yMeHbIlIeHneM KOHIIEHTPAIY MaKpo- 1 MHUKPOCOJIeH U Xenara xeJesa
B 2 pa3a, MOHKEHHBIM cofeprkannueM caxapo3sl — 20 r/1, UMK — 1,0 mr/m). KonmrgaecTBo xu3HECIoco0-
HBIX pacTeHui uepe3 12 Mec. XxpaHeHus coctaBuiio 27,67 % y copra 3unpu u 23,33 % y copra CiHsBOKasl.
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