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PU30OTEHE3 IN VITRO U AJAIITAIIUA EX VITRO COPTOB I'PYIIH,
PATOHUPOBAHHBIX B BEJIAPYCH

Annoranusi. O0beKTaMU HCCIICIOBAHUH cTalu 7 palloHnpoBaHHBIX B PecnyOninke benapycs copToB Tpyiiy, B TOM YHCIIE
6 6enopycckoii cenekunu (benopycckas mo3auss, Kymana, [Ipocto Mapus, Cnakyca, Slcauka, Kynecuuia) u HHTpoxyqupo-
BaHHBIN copT Tanrapckas kpacasuna. [Ipy 01HO3TaTHOM YKOPEHEHUHU COPTOB IpyIIHN Hcnonb3oBaHue cpenbl DKW ¢ ymens-
[ICHHOH KOHLEHTparuel Makpocosneit (Y4), mukpoconeit (V2), xenesa (60 mr/n Ferric-EDDHA), caxapo3st (2 %), 10m0THEH-
Hoit 1,0 mr/n UMK, no3Bossier nmoiayuuts 27,0 % yKopeHeHHBIX pacTeHuit copta benopycckas nozausis, 43,0 % — Kynecuuua,
73,0 % — IIpocto Mapus, 33,0 % — Tanrapckas kpacasuna u 63,0 % — Scauka. st coproB Kynana u Cnakyca qob6aBieHue
HNMK B xonnentpanuu 0,2 mr/n obecnieunBaet 89,0 u 90,0 % COOTBETCTBEHHO YKOPEHEHHBIX pacTeHHi 0e3 00pa3oBaHUs
MSITKOTO KaJlIyca y OCHOBaHUs 1moOeroB. /IByxdTamHasi cxeMa yKOpeHeHus (TeMHoBasi (aza — 7 JHEil — Ha arapu30BaHHOM
cpene MS ¢ xoHIEHTpanued Makpocouei > mim Y4, Mukpocoseit %2, caxapossl 2 %, UMK 3 win 5 Mr/n u nocienytomee
KYJIETHBHPOBAHUE TIPH OCBEICHUN B TeUCHHE 6 HeleNb Ha 0€3ropMOHAIBEHOM Cpejie TOro JKe MIHEPAIBHOTO COCTaBa, U4To
U B TEMHOBY10 (ha3y, ¢ 100aBICHNIEM BEPMUKYIHTA WIH 0€3 BEPMUKYJIHTA) T03BOJISET MOTYIUTh BEICOKHH ITPOLECHT YKOPEHEH-
HBIX PACTEHHUH-PETEHEPAHTOB Y BCEX COPTOB. DPPEKTUBHOCTD aTANTALUH eX Vitro pacCTeHHH-PEreHePaHTOB TPYIIH COCTABMIA
92,9-100,0 % mpu mpUMEHEHHH CTePHIIBHOTO cyOcTparta Topd : arponepnut (1 : 1). YBeTHunTh KOMHYECTBO aJallTHPOBAH-
HBIX PACTEHUI COPTOB TPYIIM MOXKHO 32 CYET MOCAAKH B CyOCTpaT HE TOIBKO YKOPEHEHHBIX iNl Vitro paCTeHUH-PETeHEPAaHTOB,
HO ¥ pacTEHUH, KOTOPBIE HE TaJi KOpHEH MpH KyJITUBUPOBAHNH Ha cpexe, conepxaieit UMK. ¥V coptoB Cnakyca, Kymaina,
Scauka 79,0-88,0 % HEyKOpEeHEHHBIX MUKPOMOOETOB JaBain KOPHM IIPU MOCAAKE B CTEPUIBbHBIN cyOcTpat. ¥V copros Tan-
rapckas kpacasuna, Kyaecnuna u benopycckas mo3aHsst JaHHbIH oka3aTens konebdancs ot 18,0 1o 25,0 %, y copta IIpocto
Mapus nocruran 44,0 %.
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Institute for Fruit Growing, National Academy of Sciences of Belarus, Samokhvalovichy, Republic of Belarus

IN VITRO RHIZOGENESIS AND EX VITRO ADAPTATION OF PEAR CULTIVARS REGIONALIZED
IN BELARUS

Abstract. The objects of study were 7 pear cultivars zoned in the Republic of Belarus including 6 cultivars of Belarusian
selection (Belorusskaya Pozdnyaya, Kupala, Prosto Maria, Spakusa, Yasachka, Kudesnitsa) and introduced cultivar (Talgarskaya
Krasavitsa). At one-stage rooting of pear cultivars, the use of DKW medium with a reduced concentration of macrosalts (%),
microsalts (72), iron (60 mg/1 Ferric-EDDHA), sucrose (2 %), supplemented with 1.0 mg/1 IBA allows to obtain 27.0 % of rooted
plants of cv. Belorusskaya Pozdnyaya, 43.0 % of cv. Kudesnitsa, 73.0 % of cv. Prosto Maria, 33.0 % of cv. Talgarskaya
Krasavitsa, and 63.0 % of cv. Yasachka. For cultivars Kupala and Spakusa, the use of 0.2 mg/l IBA provides 89.0 and 90.0 %,
respectively, rooted plants without formation of soft callus at the base of shoots. The use of two-stage rooting schemes (dark
phase (7 days) on MS agar medium with concentration of macrosalts (%2 or ¥4), microsalts ('), sucrose (2 %), IBA (3 or 5 mg/l),
and subsequent cultivation under illumination (6 weeks) on a hormone-free medium of the same mineral composition
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CopTt*Cpepa; Weighted Means
Current effect: F(30, 84)=6,5032, p=0,00000
Effective hypothesis decomposition
Vertical bars denote +/- standard errors
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Puc. 2. Pe3ynbTaTUBHOCTH PH30TEHE3A 71 Vitro MUKPOIOOEroB rpymu mo cxeme 11

Fig. 2. Efficiency of in vitro rhizogenesis of pear microshoots according to scheme I1

Takwum 00pa3oM, P OTHOATAITHOM YKOPEHEHHWH COPTOB T'PyIIIH UcToiib3oBaHue cpeasl DKW (cxema I)
Oonee s dexTrBHO, YeM nmpumeneHue cpeasl MS (cxema II). JIo6asnenne UMK B kormenTpanuu 1,0 mr/in
MI03BOJIAET NMONYUUTh 27 % YKOpPEeHEHHBIX pacTeHuil copra benopycckas noznuss, 43 % — Kynecuuna,
73 % — [Ipocto Mapus, 33 % — Tanrapckas kpacasuna u 63 % — Scauka. [lns copros Kynana n Cnakyca
nesecoodpasHo ucnonb3oBanue UMK B Gonee Huskoit konuentpamuu (0,2 Mr/i), 4to odecreunBact
BBICOKYIO JTOJIF0 YKOPEHEHHBIX pacTeHu-pereHepanToB (89 1 90 % cooTBeTCTBEHHO) 0€3 00pa3oBaHUs
MSTKOTO KaJllTyca Y OCHOBaHHS MOOEToB (M. puc. 1, b). B [19] Takxke oTMedaeTcs, 9TO YBEIUUCHUE KOH-
nerTparnuu ¢ 0,2 no 1,0 mr/mn HYK npu ykopenenuu copra P. communis Passe-Crassane cTUMyJIHpOBa-
JI0 KaJUTYCOT€HE3 M YXYALIAI0 KayecTBO MTOOETroOB.

Cxema III. Cratuctndeckast 00pabOTKa JaHHBIX, MMOJYYEHHBIX IPH 9TOW CXeMe YKOPEHEHHU S, TAKKe
roKa3aJia BJIUsSHHE C BEICOKUM ypoBHeM 3HaunUMOCTH (p < 0,0001) copTOBBIX 0OCOOEHHOCTEH, MUTATETh-
HOHW Cpelbl U COBOKYITHOCTH 3THX (DAKTOPOB Ha KOJIMYECTBO YKOPEHEHHBIX PAaCTEHMH-PEreHEPaHTOB
rpymn. MakCUMalbHbBIH BBIXOA yKOPEHEHHBIX PACTCHHUH Yy BCEX COPTOB IOJYHYEH NP JOOABICHUH
B TEMHOBOM (a3ze Bbicokoil koHueHTpanun UMK — 3 mr/in. Beicokyro pu30reHHy10 akTHBHOCTD IIPH AaH-
HOU cxeMme yKopeHeHus nposiBuim copra Kynana u Cnakyca. Jlofis yKOpEHEHHBIX paCTeHUN MPH KOH-
nentparuu UMK 3 mr/n cocrasuia 93 % y copra Kymana u 100 % y copra Cnakyca. Y apyrux copToB
pHU30TeHHas aKTUBHOCTH Jayke pHU MakcuMaiibHoi koHIeHTpannu UMK (3,0 mr/m) Oblsia 3HaUUTENBHO
Hmke: 61 % y copra fcauka, 57 % y coproB Kynecuuna u Tanrapckas kpacasuna, 36 % y copta [Ipocto
Mapusi. Copt benopycckast mo3aHsist MPOSIBIII CAaMYy0 HU3KYH0 PU30TCHHYIO aKTUBHOCTH (9 %) (puc. 3).

O6pa3oBaHne MATKOTO PHIXJIOTO KaJljlyca y OCHOBAHMS MOOEroB OTMEYEHO MPU BCEX KOHIEHTpa-
uusax UMK 'y coproB Kynecnuna, Tanrapckas kpacasuua u I[Ipocto Mapusl.

Cxema IV. Tlpu NaHHOU cxeMe YKOPEHEHHUs TOJIbKO y copToB Cnakyca u Tanrapckas kpacaBuua
ylajaoch noy4uTs 0onee 50 % yKOpeHEHHBIX PaCTEHUH, Y OCTaIbHBIX COPTOB YKOPEHAEMOCTh COCTa-
Buna 21,4-38,1 % (benopycckas mo3unsis), 39,5-43,5 % (Kynecuuna), 43,3-53,2 % (Kynana), 6,25-24,1 %
(ITpocto Mapust). Camasi BEICOKasi pU30reHHast akTHBHOCTB Obl1a y copta Criakyca — 70,6 % (6e3 yuera
MUTaTeIBHON cpensl) (Tadm. 1). YV Bcex copToB Habmomann o6pa3oBaHHE MATKOTO PHIXJIOTO KajlTyca
y OCHOBaHMsI 1T0OETOB, KOTOPBIH JErko yOupaercss pyKaMu NpH OTMBIBAHUN KOPHEH BOAOM OT ocTart-
KOB arapa.
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Cop1*Cpega; Weighted Means
Current effect: F(12,42) = 8,0079, p = 0,00000
Effective hypothesis decomposition
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Fig. 3. Efficiency of in vitro rhizogenesis of pear microshoots according to scheme 111

Tab6numa 1. Pe3y1sTaTHBHOCTH YKOpPEHeHHs iN Vitro pacTeHuii-perenepanTos coproB rpyuu (cxema V)

Table 1. Efficiency of in vitro rooting of pear cultivars regenerated plants (scheme 1V)

Copr (paxTop A) | IMurarensHas cpena (haxrop B) Jlonist yKOpEHUBIIMXCS PaCTEHUH-pEreHepanToB, %
Brusinue cosoxynnocmu ghakmopos p <0,05
Bbenopycckast no3nuss MS 3,0 / ¥4 DKW 6/t 214+36e
MS 5,0 / 4 DKW 6/t 38,1 £4,8d
Kynecuuma MS 3,0 / % DKW 6/ 395+£2,6d
MS 5,0 / 4 DKW 6/t 43,5+3,6 cd
Kymana MS 3,0/ ¥4 DKW 6/r 53,2+ 8,0 bc
MS 5,0/ a DKW 6/r 43,3+2,1 cd
ITpocto Mapus MS 3,0 / %2 DKW 6/t 6,25+3,6f
MS 5,0 / s DKW 6/r 241+09e
Crmakyca MS 3,0 / s DKW 6/t 63,3+3,7b
MS 5,0 / 2 DKW 6/r 78,0+4,9a
Tanrapckas kpacaBuna MS 3,0 / ¥4 DKW 6/t 58,4+5,5b
MS 5,0 / /s DKW 6/t 60,7+3,1b
Cpeonee no paxmopy A (copm)
Bausnue ¢hakmopa «copmy » <0,001
Benopycckas no3auss 29,8 +4,6 D
Kynecnnna 41,5+2,2C
Kynana 482+43C
IIpocTo Mapus 152+43 E
Crakyca 70,6 4,3 A
Tanrapckas kpacaBuua 59,5+2,6 B
Cpeonee no gpakmopy B (numamenvnas cpeoa)
Brusinue ¢hakmopa «numamenvhas cpeday »<0,01
MS 3,0 / s DKW 6/t 40,3+52G
MS 5,0/ %4 DKW 6/t 479+43F

IIpumeuanue. JlaHHBIE C OMUHAKOBBIMU OyKBaMHU CTATUCTHYECKH He paznudatorcs mpu p < 0,05 (kputepuii lyHkaHa).

N o te. Data points marked with the same letters are not statistically different at p < 0.05 (Duncan criterion).
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Cxema V. MakcuMaabHOE KOJIUYECTBO YKOPEHEHHBIX PACTEHUI-pEreHepanToB copToB benopycckas
no3ausis (60,6 %), Kynecauna (62,2 %) u fcauka (73,8 %) Obu10 Ha cpene 2MS-3U / 2MS 6/r. st pac-
TeHuil copra Kymnana 1ocToBepHBIX pa3Inyuii 0 KOJMYECTBY YKOPEHEHHBIX PACTCHUN Ha cpeiax, co-
nepxxkamux 3,0 u 5,0 mr/n UMK, He Ob110 (107151 YKOPEHEHHBIX pacTeHUN-pereHepanTos — 62,7 u 65,5 %
Ha cpemax 2MS-31 / 2MS 6/r u 2MS-51 / 2MS 6/t cootBeTCTBEHHO). JIOCTOBEPHBIX pa3TMIUi IO YHC-
JIy YKOPEHEHHBIX PaCTEHUH Ha cpeax ¢ pa3nuaHoi koHmenTpamueit UMK ne O0b110 1y copTa Criakyca:
JIOJIsI YKOPEHEHHBIX pacTeHuii-pereHepanToB coctaBmia 100,0 u 96,7 % nHa cpemax 2MS-3U1 / 2MS 6/t
u 2MS-51 / 2MS 6/t cootrBeTcTBeHHO. Y copta [IpocTo Mapust 10CTOBEPHBIX pa3inyuii HE ObLIO MEX-
Iy BCEMH BapHaHTaMHM NMUTATEIbHBIX cpen (28,3-35,7 %). UcnonbszoBanne HYK nano xopommii BeIxox
YKOPEHEHHBIX pacTeHHi ToNbKo Y copToB Kymana (63,4 % na cpene 2MS-5H / 2MS 6/r), Cniakyca (100 %
Ha cpene 2MS-3H / 2MS 6/r) u Tanrapckas kpacasuna (33,3 % na cpene 2MS-3H / 2MS 6/1), oqHako
Ka4yecTBO YKOpEHEHHBIX noberoB Ha cpeaax ¢ UMK nyuie, yvem npu nodasnenun HYK. Hanpuwmep,
CpeaHee KOIMYecTBO KopHel Ha pactenue Ha cpeae ¢ UMK B konnenTpaunu 3 mr/n y coproB Kynamna
n Cnakyca B 1,5-1,7 pa3a Beimte, yem Ha cpene ¢ HYK B Toit e koHueHTpanuu. ¥ copra Tanrapckas
kpacapuia npumerenne MK Takske cTuMynnpoBasio 3akianky KopHei myunre, ueM HYK (Tabm. 2).

TaGnuma 2. Pe3yabTaTUBHOCTH YKOPEHEHH iN VItrO pacTeHUii-pereHepaHTOB COPTOB rpymu (cxema V)

Table 2. Efficiency of in vitro rooting of pear cultivars regenerated plants (scheme V)

Copr (daxTop A)

TTurarensnas cpena (haxrop B)

Jlonst yKOpEHUBIIHXCS
pacTtenuii-perenepanros, %*

CpeziHee KOJIMYECTBO KOPHEH, IT.**

Bausnue cosoxynnocmu ghakmopos »<0,0001 »<0,0001
Benopycckas mo3aHss 2MS-51 / 2MS 6/r 344+29] 3,9+0,5 efg
2MS-31 / 2MS 6/t 60,6 = 1,6 de 3,2+04fg
2MS-5H / 2MS 6/t 20,7+0,7 Im 1,5%**
2MS-3H / 2MS 6/t 17,4 £ 3,8 mn 4, 2%%%
Kynecuuna 2MS-51 / 2MS 6/r 47,2 +2,8fgh 3,0+£0,5fg
2MS-31/ 2MS 6/t 62,2+2,2d 2,0+0,39g
2MS-5H / 2MS 6/r 38,8 + 1,2 hij 3,4+0,3 efg
2MS-3H / 2MS 6/t 45,3 £2.4 ghi 2,5+02¢
Kymnana 2MS-51 / 2MS 6/t 65,5+3,0 cd 3,5+ 0,3 efg
2MS-31 / 2MS 6/t 62,7+2,0d 4,7+0,2 def
2MS-5H / 2MS 6/t 63,4+19d 2,6+039
2MS-3H /2MS 6/t 51,3+ 1,3 efg 3,1+0,3fg
IIpocto Mapus 2MS-51/ 2MS 6/t 357+ 1,314 2,2+0,1 g
2MS-31/ 2MS 6/t 31,5+4,2 jk 2,7+0,03 fg
2MS-5H / 2MS 6/r 344+34] 2,0+0,1 9
2MS-3H / 2MS 6/t 28,3 + 1,5 ijk 2,6+0,039g
Cmakyca 2MS-51 / 2MS 6/r 96,7+3,3a 13,1+04a
2MS-31 / 2MS 6/t 100+ 0a 11,0+ 1,1 b
2MS-5H / 2MS 6/t 78,8+3,7b 6,8+0,1c
2MS-3H / 2MS 6/t 100+£0a 6,5+0,4 cd
Tanrapckas kpacaBuia 2MS-51 / 2MS 6/r 22,5+ 4,5 klm 5,3+ 0,3 cde
2MS-31/ 2MS 6/t 8,9+49n 5,0%**
2MS-5H / 2MS 6/r 19,1 £4,8Im 2,8%**
2MS-3H / 2MS 6/t 33,3+6,7] 1,6%**
Slcauka 2MS-51 / 2MS 6/r 56,7+5,8 def 2,9+0,2fg
2MS-31 / 2MS 6/t 73,8 +£5,1 be 20+0,1¢g
2MS-5H / 2MS 6/t 22,2 +4,0 klm 3,5+0,4 efg
2MS-3H / 2MS 6/t 32,2+29jk 2,7+0,1 fg
Cpeonee no paxmopy A (copm)

Bnusnue ¢pakmopa «copmy» p <0,0001 » <0,0001
benopycckas no3aHsist 333+£5,2D 3,6£0,3C
Kynecununa 484+28C 2,7+0,2CD
Kynana 60,7+1,9B 35+0,3C
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Oxonuanue maon. 2

Coprt (paxmop A) TurarensHas cpeaa (¢paxkmop B) pac?gff:ﬁy—l;(;i :::;iﬁzz ok CpenHee KONMUYECTBO KOPHEH, mT.**
IIpocTo Mapus 32,5+£1,5D 24+0,1D
Crakyca 939+29A 93+0,9A
Tanrapckasi KpacaBuIa 21,0+35E 53+0,3B
Slcauka 46,2+ 6,4 C 2,8+0,2CD

Cpeonee no ghakmopy B (numamenvnas cpeoa)

Brusinue ¢hakmopa «numamenvras cpeda» » <0,0001 -
2MS-5U/2MS 6r 51,3+£52G 48+0,8 E
2MS-31/2MS 6r 57,1+6,2F 4,3+08 EF
2MS-5H/2MS or 39,6491 3,7+ 0,5 FG
2MS-3H/2MS 6r 44,0 +5,7H 35+04G

[IpumMevyaHnus: *— gaHHbIC C OAMHAKOBBIMH OyKBaMH IO CTOJIOAM CTATUCTUYECKH HE pasnnvarorcs npu p < 0,05
(xputepwuii JlyHkana); ** — naHHbIe ¢ OAMHAKOBBIMHM OyKBaMHM IO CTOJIOLIAM CTaTUCTHYECKH He pasnnvarorcs npu p < 0,05
(xputepuii ThIOKHM JUIsl HEpaBHBIX n); *** — HeocTaToYHast BRIOOPKA /ISl CTATUCTUYECKON 00pabOTKH.

Notes: *—data with the same letters in columns are not statistically different at p < 0.05 (Duncan criterion); ** — data
with the same letters in columns are not statistically different at p < 0.05 (Tukey’s test for unequal n); *** — insufficient sample
for statistical processing.

Crenyet OTMETUTB, YTO U3 CEMH COPTOB TOJIBKO Y ABYX (benopycckas mo3ausis u Cnakyca) B mpo-
1ecce pu3oreHes3a OTCyTCTBOBaJIO 00pa3oBaHue MTKOTO PBIXJIOro Kajnyca (puc. 4, a), y copta Kynana
oOpa3oBaHue KaJlTyca OblJI0 MUHUMAaIIbHBIM, a BOT Y copTa Kynecnuua y ocHoBanust cte6:1st 00pa3oBbl-
BaJics MSATKHMI KaJuryc OoJbioro pasmepa (puc. 4, b).

Takum 00pa3om, JaHHAs cXeMa YKOPEHEHMsI [0Ka3aja, YTO B KaueCTBE CTUMYJIATOpPa KOpHEoOpa-
3oBaHus nyuiuie npumeHsith UMK, a ne HYK. Ananus cpeqHuX 3HaUEHUH YKOPEHSEMOCTH MHUKPO-
noOeroB rpymu mo gakropy B (murarenpHas cpema) 6e3 yuera copra mokasai JOCTOBEPHYIO Pa3HHUILY
IO KOJIMYECTBY YKOPCHEHHBIX PACTCHUH-PEreHEPaHTOB Ha MUTATEIBHBIX cpefax ¢ mobasinerrnem MMK
B TeMHOBOH1 (haze yxopenenus (51,3 u 57,1 % Ha cpegax 2MS-51 / 2MS 6/t u 2MS-3U / 2MS 6/t cooTBeT-
CTBEHHO), 110 CpaBHEHUIO co cpenamiu ¢ nodasneraneM HYK (39,6 u 44,0 % Ha cpenax 2MS-5H / 2MS 6/r
1 2MS-3H / 2MS 6/ coOTBETCTBEHHO). YKOPEHSEMOCTh PaCTCHUH-PETeHEPAHTOB I'PYILU CUIILHO Bapbu-
poBana 1o copraM. AHaiH3 JaHHBIX 0€3 yueTa MUTaTEIbHON CPebl MOKa3al, YTO MAKCUMAaJIbHYIO pHU-
30r€HHYIO0 aKTUBHOCTBH NPHU JaHHOH cXeMe yKOpeHeHHs mposBuin copra Cnakyca (yKOPEHSIEMOCTb
B cpenHeM cocraBuiia 93,9 %) u Kymana (B cpennem 60,7 %). Huskast pu3oreHHasi ak THBHOCTh OTMEYe-
Ha y copta Tanrapckas kpacasuua (B cpennem 21,0 %) (tabu. 2).

a b

Puc. 4. Pusorenes pacTeHUii-pereHepanToOB COPTOB Ipyiiu Ha cpepax 2MS-51 / 2MS 6/r (cresa)
u 2MS-3U / 2MS 0/t (cnpasa): a — benopycckas mo3ausis; b — Kynecauna

Fig. 4. Rhizogenesis of pear cultivars regenerated plants on media 2MS-51/ 2MS hormone-free (/ef?)
and 2MS-31 / 2MS hormone-fregighi): a — Belorusskaya Pozdnyaya; b — Kudesnitsa
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Cxemwvr Via u VI6. lpu naHHBIX cxeMaX YKOPEHEHUS MaKCUMaJIbHOE KOJIMYECTBO YKOPEHEHHBIX
pacTteHuii-perenepanToB copta benopycckast mo3nHss moiydeHo Ha cpemax 2 'S — %2V (76,7 %),
Yal3-%Y (71,1 %), YaI'S — %Y (83,3 %). Y copra KyznecHuna 10cTOBepHBIX pa3iIHunil 110 BBIXOLY
YKOPEHEHHBIX paCTeHHH-PEreHepanToB He Oblo Ha cpenax 2 I3 -4 Y (70,0 %), 2 I'5 - %Y (66,7 %),
YaT3 —Va¥V (80,9 %), a IS — %4V (73,3 %). Takum obpasom, misi coptoB benopycckas mo3gHsst
n KynecHuna KyJbTHBHPOBAHHE PACTCHUH-pEreHEPAHTOB TOCTE 7-THEBHOM TeMHOBOH (ha3bl HHHUITHA-
nu KopHer 2(ppekTHBHEE TPOBOAUTH Ha O€3TOPMOHAIBHON arapu30BaHHON cpezie Oe3 100aBiIeHus Bep-
Mukynuta. Ha cpenax ¢ no6aBiieHreM BEpMUKYIHTA d(PPEKTUBHOCTh PU30TEHE3a ITHX JIBYX COPTOB
ObLia Hke B 1,4-2,0 pasa (tad:m. 3).

TabGnuna 3. Pe3yIbTaTHBHOCTH YKOPEHEHHsI iN VitrO pacTeHuii-pereHepanToB copToB rpyuu (cxema VI)

Table 3. Efficiency of in vitro rooting of pear cultivars regenerated plants (scheme VT)

Copr | IIuratenbHas cpena Jlois yKOpEHUBIIMXCS paCTEHUH-PEreHepanToB, %
Brusinue cosoxynnocmu gpakmopos » <0,0001
Bbenopycckas mo3guss Va5 -y 83,3 £0 abed
Va5 —-% VB 41,1 + 4,8 nopqr
“I3-nuy 71,1 + 4,4 cdefgh
Val3-YVB 45,5 + 4.5 jklmnopq
BIs5—-%Y 76,7 + 5,1 abedef
WIsS—%VYs 56,3 + 1,8 ghijklmn
“I3-%Yy 50,0 + 5,8 ijklmnop
“»I3-VYB 43,9 + 4,0 jklmnopq
Kynecuuna IS5 -%Y 73,3 £ 3,3 bedefg
Va5 -Y% VB 36,7 = 3,3 opqr
“Ir3i-wuy 80,9 + 5,0 abcde
AREN/DY: 43,3 £ 6,7 klmnopqr
HnIS-0%Y 66,7 = 6,7 defghi
“I5-%VB 46,7 + 3,3 jklmnopq
“NI3—1hY 70,0 + 0 cdefgh
“I3-%Vs 42,1 + 4,1 mnopqr
Kynamna ValS—Y 67,0 + 4,0 defghi
Va5 % VB 41,8 £ 2,7 mnopqr
Val3-4Y 63,3 + 3,3 efghij
Val3-Y:VB 50,0 + 5,8 ijklmnop
BIs5-%Y 76,6 = 8,8 abcdef
“I5-% Vs 70,9 £ 0,9 cdefgh
W“I3-nYy 86,9 + 2,6 abc
I3 VYs 86,7 + 6,7 abc
IIpocTo Mapus VI5-%Y 26,7+6,7r1s
“IS—Y%VYB 39,9 + 5,1 nopqr
Val3 -4y 40,0 £ 0 nopqr
uI'3-% VB 53,3 + 3,3 hijklmno
nIs-»y 40,0 £+ 11,5 nopqr
“I5-"%VB 60,7 + 7,7 fghijkl
“NI3—1hY 44,4 £ 5,6 klmnopqr
“I3-%VYs 56,0 + 4,0 ghijklmn
Crnakyca AR 55,6 = 5,6 ghijklmn
Va5 —-% VB 87,2 £ 8,9 abe
Val3 -4V 60,3 + 3,2 fghijklm
Val3-YiVB 93,3+3,3a
BIs5—-"%Y 90,5+4,8 ab
“I5-% Vs 87,3 £ 6,4 abc
W“I3-ny 86,7 £ 6,7 abc
“I3-1%Vs 93,9+6,1a
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Oxkonuanue maobn. 3

Copr IMurarenbnas cpea JloJist yKOPEHUBIIMXCS pPACTEHUH-pereHepanToB, %
Tanrapckas kpacasuua ARES 2% 39,7 + 3,2 nopqr
Val5-%VYB 42,1 £ 4,1 Imnopqr
Val3 Y 50,0 + 0 ijklmnop
VI3 - VB 36,7 3,3 opqr
“IsS—-%»Yy 33,3 £6,7 pqr
“I5-"%VYB 40,0 + 0 nopqr
BNI3-%Y 16,7+8,3 s
“I3-%VYB 30,0+ 5,8 grs
Slcauxa ARES 2% 63,3 + 8,8 efghij
Val'5—Y:i VB 61,9 + 4,8 fghijk
“WIri-ny 76,7 + 8,8 abedef
“I3-Y%VYs 73,0 £ 8,5 bedefg
“NIsS—%Y 72,2 £ 4,0 bedefg
“BIS-%Vs 73,3 £ 6,7 bedefg
“LI3-hLY 60,0 + 5,8 fghijklm
“I3-VYs 82,6 £ 3,7 abed
Cpeonee no ¢paxmopy A (copm)
Buusinue ¢pakmopa «copmy »<0,0001
Bbenopycckast no3auss 585+34C
Kynecununa 575+3,6C
Kynana 67,9+3,5B
IIpocto Mapus 45,1+2,8D
Crakyca 81,8+3,4 A
Tanrapckas kpacaBuma 36,1l 24 E
Slcauka 70,4+2,5B
Cpeonee no paxmopy B (numamenvhas cpeda)
Bausanue ¢hakmopa «numamenvrasn cpedar »<0,0001
YI5-%Y 58,4+44 GH
Yal'5—-"% VB 50,1 +4,11
Val3 -4y 63,2+ 33 FG
AREN/D: 56,4+4,5H
BI5-"0Y 65,1 £49F
KHI5-%VYB 62,2 + 3,7 FGH
“NI3-hY 59,2 +5,5 FGH
“I3-Vs 62,2+ 5,5 FGH

IIpumeuanus J[lanHble C OMMHAKOBBIMU OyKBaMH CTaTHCTHYSCKH He pasznuuatorcs rnpu p < 0,05 (xpurepuit

JyHkaHa).
N o tes. Data with the same letters are not statistically different at p < 0.05 (Duncan criterion).

Copra Crakyca u Kynana mposiBUIH XOpomryro pu3oreHHyro akTHBHOCTH (86,7-93,9 % u 76,6—86,9 %
COOTBETCTBEHHO) Ha MUTATENBHBIX CPEAax C MOJOBUHHBIM COAEPKaHUEM MaKpo- U MUKpocoJel o MS
¢ ayms konneHtpamusmu UMK (3,0 u 5,0 Mr/im) B TeMHOBO# (aze C MOCICIYIOMUM KYITbTHBHPOBA-
HUEM Ha 0e3rOpMOHAJIBHON Cpeie C MOJIOBMHHBIM COJCP)KaHUEM Makpo- U MUKpocosed mo MS 6e3 Bep-
MUKYJINTa WK ¢ BEPMUKYIUTOM. Y coprta IIpocto Mapus MakcuMaslbHOE KOJIMYECTBO YKOPEHEHHBIX
pacTeHU-pereHepaHToB ObLIO MOJTydeHo Ha cpenax v2 ['3 — %2 VB (56,0 %) u 2 'S — 2 VB (60,7 %),
y coprta flcauka — Ha cpene 2 '3 — 2 VB (82,6 %). Cnenyet oTMETUTB, UTO Y copTa Slcauka pu3oreHHast
AKTHUBHOCTH Ha BCEX OCTAJIBHBIX BapHaHTax cpes Oblia Toxe Bhicokas: He Huxke 60,0 %. Y copta Tan-
rapckas KpacaBHlla MAaKCUMaJIbHOE KOJIMYECTBO YKOPEHEHHBIX PAaCTCHHH-PEreHEpaHTOB ObLIO MOJY-
yeHo Ha cpene ¥4 '3 — %4 Y (50 %), Bce ocTalibHbIe BapUaHThI cpell ObUtH MeHee d((EKTUBHBI JIJIsl PU-
3orenesa: 16,7-42,1 % (tabxn. 3). Y Bcex cOpTOB Ha KakJIOM BapHaHTE MUTATEJIBHBIX CpPel B MpoLecce
pu30oreHe3a 00pa30BbIBAJICS MITKUI Kaylyc.
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Puc. 5. TIponeHT yKOpEeHUBIINXCSA PACTEHUH-PETEHEPAHTOB COPTOB IPYLIH (CpeiHee 3HAYCHUE 110 COPTY
o cxemaM ykopeHenus [-VI 6e3 yueTa nutaTenbHON Cpeabl)

Fig. 5. The percentage of rooted regenerated plants of pear cultivars (average value per cultivar according
to rooting schemes [-VI, excluding the nutrient medium)

AHaJIN3 CPEJHMUX 3HAUCHHH YKOPEHSIEMOCTH MUKPONOOEroB rpymu 1o ¢axropy B (murarenbHas
cpena) O6e3 ydera copTa IMoKa3aj OTCYTCTBHE JOCTOBEPHOW Pa3HHUIBI MO KOJIMYECTBY YKOPEHEHHBIX
pacTeHni-pereHepanToB Ha MUTATEIbHBIX CPeAax ¢ %2 Makpo- U MUKpocosiel mo MS ¢ 1ByMs KOHIIEHT-
pamusmu UMK (3,0 u 5,0 mr/in1) B TeMHOBOH (ha3e ¢ mocienyIomuM KyJIbTHBUPOBaHUEM Ha Oe3ropmo-
HaJBHOM cpene ¢ 2 Makpo- ¥ MUKpocoseld 1o MS 06e3 BEpMUKYIUTA UM ¢ BEPMUKYIUTOM. TOJIBKO
Ha cpefax ¢ 4 Makpo- u %2 Mukpoconeit mo MS ¢ asyms kornentpanuamu UMK (3,0 u 5,0 mr/7) B Tem-
HOBOM (paze u mocneayIolee KyJI-THBUPOBAHNE Ha O€3rOPMOHANIBHOM CpeJie C 4 MaKpo- U Y2 MUKPOCO-
neii mo MS 6e3 BepMUKyJIHTa ObLIO JOCTOBEPHO d(h(EeKTHBHEE, YeM C BEPMHUKYIUTOM. BBICOKyI0 pu3o-
TEHHYIO0 aKTUBHOCTBIO IIpU cxeMme ykopeHeHus VI npossunu copra Cnakyca — 81,8 %, Scauka — 70,4 %,
Kymnana — 67,9 % (06e3 yueTa nmuTaTenbHON Cpebl), HU3KAask PU30T€HHAs aKTUBHOCTh OTMEUEHA Y COpTa
Tanrapckas xkpacasuna — 36,1 % (6e3 yuera mutarenbHON cpesl) (Tadur. 3).

Taxum 00pazom, 3¢eKTUBHOCTH YKOPEHEHHS B KYIBTYPE in Vitro pacTeHHI-pereHepaHTOB COPTOB
I'PYIIN 3aBUCUT OT COPTOBBIX 0COOCHHOCTEHW, MUTATEIBLHOM CPEe/Ibl /sl yKOPEHEHHU I, HATMYHSI TEMHOBOM
(a3l HTHUIMALMY KOpHEH. Bee n3ydeHHbIe copTa IpyIIy OTINYAIOTCS 110 CBOSH PU30r€HHOW aKTHBHOCTH:
BbIcokas — Cnakyca, Kynana; cpennss — flcauka, Kynecuuna, Tanrapckas kpacasuua, [Ipocto Mapus;
Hu3zkas — benopycckas no3unusis (puc. 5).

AJanTanus yKOpeHeHHBIX iN Vitr0 pacTeHuii-pereHepaHTOB B YCJOBHSX €X Vitro. JIyumuit
pe3ynbTaT Mo aJanTalii B YCIOBHSX ex Vitro pacTeHHI-pereHepaHToB cOpToB bemopycckas mozn-
wss (82,8 %), Ilpocto Mapus (90,7 %), Tanrapckas kpacasuna (83,8 %) u Scauka (79,8 %) momyueH
Ha CTepHJIbHOM cyOctpate Topd : arpornepiauT B cooTHoueHuu 1 : 1. ¥V coproB Kynecnuna, Kynana
n Crakyca JOCTOBEPHBIX Pa3IMUMN 10 KOJIWYECTBY aJalTHPOBAHHBIX PACTEHUH Ha ABYX THIAX CyO-
cTpara He ObuIo (Tadm. 4).

Tabnuna 4. Pe3yJbTaTHBHOCTD 21aNTALIMU PACTEeHHi-pereHePaHTOB COPTOB I'PYIIH
B YCJIOBHSIX €X VitrO mpu HCHo/Ib30BaHMM IBYX THIIOB cy0cTpaTa

Table 4. Efficiency of adaptation of pear cultivars regenerated plants under ex vitro conditions
using two types of substrate

Copr (daxTop A) | Cy6ctpar (paxtop B) Jloist alanTHPOBAHHBIX PACTEHUI-PEreHepaHToB, %o
Bausnue cogoxynnocmu ghaxmopos »<0,0001
benopycckas no3auss Topo : arponepaut 82,8 £ 0,5 abc
Bepmukynur : arponepaut 60,3+ 6,6 €
Kynecnuna Topo : arponepaut 87,1 +£2,7 abe
Bepmukynur : arponepiaut 89,7 £5,2 abc
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Oxonuanue maon. 4

Coprt (dpakTop A) Cy6cetpar (baxrop B) Jlouist aan THPOBAHHBIX PACTCHUH-PEreHEPAHTOB, %0

Kynasna Top : arponepint 79,2+ 6,6 cd

BepMUKYIIHT : arpoIepiIuT 86,0 + 0,5 abc
TIpocto Mapus Topd : arpomnepaut 90,7 £4,9 abc

Bepmukynur : arponepiaut 459+24f
Crnakyca Topd : arponepiut 98,1+19a

BepMUKYIIHT : arpoIepiIuT 94,8+2,9ab
Tanrapckas kpacaBuna Topd : arpomepaut 83,8 £8,5abc

Bepmukynur : arponepiaut 67,8+ 1,1 de
Slcauka Topd : arponepaut 79,8 £7,7 bed

BepMmukynur : arponepiaut 55,0+ 1,7 ef

Cpeonee no ¢paxmopy A (copm)
Bausnue ¢hakmopa «copmy p <0,0001
Benopycckas no3musis 71,6 +5,8 D
Kynecnuna 88,4+27 AB
Kymana 82,6 £3,3BC
IIpocto Mapus 68,3+ 10,3 D
Cnakyca 96,5+1,7 A
Tanrapckas KpacaBuIa 75,8+ 5,2CD
Slcauka 67,4+ 6,6 D
Cpeonee no gpaxmopy B (cy6bcmpam)
Bausnue ¢paxmopa «cybcmpamy» »<0,0001

Topd : arponepaut 859+22E
Bepmukynur : arponepiaut 71,4+41F

[IpuMedanusd JaHHble C OJUHAKOBBIMU OyKBaMM CTATHCTHYECKH He pasnnyarorcs npu p < 0,05 (kpurepuii

JlyHkaHa).

N o tes. Data with the same letters are not statistically different at p <0.05 (Duncan criterion).

TaGnuma 5 Pe3yIbTaTHBHOCTH aianTalMHU €X Vitr0 pacTeHHii-pereHepaHTOB COPTOB IPYIIH
(cTepuibHblii cyOcTpaTt — TOp® : arponepJur (1 : 1))

Table 5. Efficiency of ex vitro adaptation

of pear cultivars regenerated plants

(sterile substrate — peat : agroperlite (1 : 1))

Copt Jlonis a1anTHPOBAaHHbBIX PACTEHUH-PEreHepPaHToB, %o
Benopycckas mo3gHsst 100 a
Kynecuuna 100 a
Kymana 100 a
IIpocto Mapus 100 a
Crakyca 100 a
Slcauka 100 a
Tanrapckas KpacaBuIa 929+4,13b

IIpumedanwus JlaHHbIE C ONMHAKOBBIMU OyKBaMHU CTaTHUCTHUYECKH HE Pa3sIMUaloTCA

npu p < 0,05 (xputepwuii [lyHkana).

N o tes. Data with the same letters are not statistically different at p < 0.05 (Duncan criterion).

B nanpheiimeii paboTe npu agantauuu ex vitro COPTOB TPYLIN UCIOJIB30BaJICSd CTEPUIIBHBIN Cy0-
ctpat Topd : arpornepaut B cootHomennu | : 1. Cratuctuueckas 00pabOTKa JaHHBIX MOKa3ana OTCyT-
CTBHUC BJIMSHUS COPTOBBIX OCOOECHHOCTEH Ha aJanTaluio pacTeHUU rpymu. Jons amanTHpOBaHHBIX
pactenuii coctaBuna 100 %, 3a nuckmrouennem copra Tanrapckas kpacasuia — 92,9 % (tadm. 5).

AanTaius B yCJ0BHSX €X Vitro pacTeHuii-pereHepaHToB, KOTOPbIe He YKOPEHHJIUCH iN Vitro.
VYBeIMUYNTDH BBIXOJ aJallTUPOBAHHBIX PACTEHUH COPTOB I'PYIIM MOXKHO 3a CUET MOCAAKH B cyOcTpar
HE TOJBKO YKOPEHEHHBIX PACTCHUH-PEreHEPAHTOB, HO U PACTCHUH, KOTOPbIC HE IaJli KOPHEH MpH KYJIb-
TUBUPOBaHUM Ha cpene, conepxaieid UMK. ¥V copToB, KoTOpble MPOABUIIN BBICOKYIO PHU3OT€HHYIO
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Puc. 6. Jlonst yKOpeHEHHBIX paCTEHU-PETeHEPAHTOB COPTOB TPYIITH, HE HMEBIIUX KOPHHU TOCTIE 3Tala pU3oreHesa in vitro

Fig. 6. The percentage of rooted regenerated plants of pear cultivars that did not have roots
after thein vitro rhizogenesis stage

aKTHBHOCTH B OOJBIINHCTBE CXeM yKopeHeHus in vitro (Cnaxyca, Kymamna, flcauka), 79,0—88,0 % ne-
YKOpEHEHHBIX TIOOETOB 1aBaJIM KOPHU IIPU TIOCAKE B CTEPUIIBbHBIN cybcTpaT Topd : arponepnut (1 : 1).
V¥ copta IIpocto Mapusi nanaslii nokazatens coctaBuid 44,0 %, a y Apyrux COpTOB HE MPEBBICHII
25,0 % (pwuc. 6).

BoiBoabl. DPPeKTHUBHOCTH YKOPEHEHUS B KYJIBTYPE i1l Vitro pacTeHUH-pEereHepaHTOB COPTOB TPYIIN
3aBHCHUT OT COPTOBBIX OCOOCHHOCTEH, MUTATENILHON Cpelibl 151 YKOPEHEHHU I, HATMUUSI TEMHOBOH (ha3bl
WHULUAIUN KOPHEH. YCTaHOBJIEHA BO3MOXKHOCTH PU30T€HE3a in Vitro COPTOB I'PYIIM MPH HCIOIB30-
BaHWH OJIHO- U JABYXATAITHBIX (TeMHOBas (aza i HHUIUAIIUN KOpHEH — 7 JTHEH) CXeM YKOpPEHEHHS.
[Ipu ogHO’TATHOM yKOpEHEHWH COpTOB Tpyln bemopycckas no3nuss, Kynecauma, Kymana, ITpocto
Mapus, Cnakyca, Tanrapckas kpacaBuna, Scauka nmpumernenue cpeasl DKW 6omnee apdexTuBHo, yem
cpenst MS, ipu IByXdTamHOM yKOpeHeHnr — MS. Jlydiie pe3ynbTaThl pu30reHe3a yCTaHOBIICHBI TTPH J10-
OaByieHNH caxapo3bl B KOHIIEHTpaIuu 2 %. B kagecTBe cTUMYIIATOpa KOPHEOOPa30BaHMUS TIETIECO0OPa3HO
no6asisate UMK: ipu oqHo3TannHom ykopenenuu —0,2—1,0 M/, npu aByxstanHoM — 3,0—5,0 M1/11 B TeM-
HOBOH (pa3e MHUIIHAIUY KOPHEH.

Bricokas pu3zorenHast akTHBHOCTH BBbIsSIBJIEHa y copToB Crnakyca, Kynana, cpennsis —y fAcauku, Ky-
JecHunsl, Tanrapckoit kpacasuusl, IIpocto Mapuu, Hu3kas — y benopycckoil no3aHei.

OnHosTamHas cxeMa YKOPEHEHHsI ¢ UCIIOIb30BaHNEeM arapu3oBanHoi cpeasl DKW ¢ yMeHbIeHHOM
KOHIIeHTpanuel Mmakpocouiei (V4), mukpoconeii (2), sxenesa (60 mr/n Ferric-EDDHA) u caxaposst (2 %),
nononaeHHass UMK B konnentpauuu 1,0 Mr/n, mo3Bosnsiet nonyduts 27 % yKOPEHEHHBIX PAaCTCHHM
coprta benopycckas nozauss, 43 % — Kynecnauna, 73 % — Ilpocto Mapwus, 33 % — Tanrapckas kpacasu-
na u 63 % — flcauka. J{ns copros Kymama u Cnakyca nienecoodpasto npumeHsth UMK B Oonee HU3KOM
koHmeHTpamuu (0,2 MT/71), 9TO 00ECTIEINBAET BHICOKYIO JTOJII0 YKOPEHEHHBIX pacTCHUH-pEereHepaHTOB
(89 1 90 % cooTBeTcTBEHHO) O€3 0OpPa30BAHMS MIATKOTO KaJlJTyca Y OCHOBAHWUS TTOOCTOB.

W3 nByXdTamHBIX CXEM YKOPEHEHHUs! BBICOKHMU IPOLEHT YKOPEHEHHBIX pPACTCHHI-PEreHEPaHTOB
y Bcex coptoB (bemopycckas mo3masis — 83,3, Kynecuuma — 80,9, Kymana — 86,9, IIpocto Mapus — 60,7,
Crnakyca — 93,9, Tanrapckas kpacasuiia — 50,0, Slcauka — 82,6) noiaydeH npu UCNoNb30BaHUH VI cxembl
YKOpPEHEHUs ¢ IpUMeHeHneM Ha | atane (TemHOBast ¢asza s MHULMAUU KOpHEW — 7 AHEH) arapuzo-
BaHHOU cpeabl MS ¢ yMeHbIIEHHON KOHLEHTpauei Makpoconeit (V2 unu %), mukpocoueii (2) u caxa-
po3sl (2 %), nonostaenHoit UMK (3 nnu 5 Mr/n), u nmocnenyoiee KylsTUBUpoBaHue (6 Heaelb) Ha 0e3-
TOPMOHAJBLHON Cpejie TOTrO K€ MHHEPAJIBHOIO COCTaBa, YTO U B TEMHOBYIO a3y, ¢ 100aBIeHUEM Bep-
MHKYJIATa WIH 0e3 BepPMUKYJIUTA I Pa3BUTHs KOpHEH. Mcroiap30BaHWE BEPMHKYIHUTA HA CTAIHH
pPa3BUTHS KOpHEH Hererecoo0pa3Ho TOJBKO JUIS IBYX cOpTOB — bemopycckast mo3auss u KynecHuna:
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3G PEeKTUBHOCTh PU30TEHE3a ITUX JBYX COPTOB Ha Cpelax C J00aBICHHUEM BEPMHKYJIUTa Oblia HUXKE
B 1,4-2,0 pa3a, uem 0e3 BepMUKYJIHUTA. Y BCEX COPTOB IPU JAHHOW CXEME YKOPEHEHHUs (OPMUPOBAIICS
MSTKHH KaJIJTyC, KOTOPBIH Jerko yOoupacs pyKamH.

O¢ddexTUBHOCTh aJanTallUU ex Vitro pacTeHHH-pereHepanToB rpyumu coctasmia 92,9-100,0 %
MIpU IPUMEHEHNN CTEPUIIBHOTO cyocTpara Topd : arporepiaut (1 : 1). YBeTHUHTH KOJIHMIESCTBO aIamTH-
POBaHHBIX PACTCHHUM COPTOB I'PYILIN MOKHO 32 CUET IIOCAJKH B CyOCTpaT HE TOJIBKO YKOPEHEHHBIX pac-
TEHUI-PEreHEPAHTOB, HO U PACTEHUM, KOTOpPbIE HE Jajy KOPHEH NpU KyJIbTUBUPOBAHUU Ha CPENE, CO-
nepkameid UMK. YV coptoB Cmakyca, Kymana, fcauka 79,0-88,0 % HEyKOpEHEHHBIX MMOOETOB TaBau
KOpHH TP TOCAJKEe B CTEPUIIBHBIN cyOocTpaT Topd : arporepnut (1 : 1). ¥ coproB Tanrapckas kpaca-
Buna, Kynecnuua u benopycckas no3aHsist TaHHBINA oka3aTens konebancs ot 18,0 no 25,0 %, y copra
IIpocto Mapus — 44,0 %.
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