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Abstract  Aronia (4ronia melanocarpa, Black chokeberry)
is an important cash crop in domestic agriculture. We
investigated the effects of plant growth regulators on shoot
proliferation and rooting using i vitro tissue culture. The
most effective shoot multiplication was observed on WPM
(woody plant medium) supplemented with 1.0 mg/L zeatin
(8.3+1.0 shoots/explant), while the highest rooting rate was
obtained from half-strength WPM with 3.0 mg/L IBA (8.8
roots/explant). The rooted plantlets all survived in the
artificial soil mixture (with a mixture of peat moss : perlite :
vermiculite, 1:1:1, v/v/v) and grew up relatively uniform,
ranging from 14 to 16 leaves, 8 to 10 cm in stem height, and
2.3 to 2.8 mm in stem diameter. While experimenting with 5
different varieties of Aronia, we found out that each variety
had different characteristics of shoot proliferation and rooting.
The total numbers of proliferated shoots per variety is as
follows: 17.4+0.8 for Nero, 14 to 15 for Purple and Mackenzie,
and 10 for both Viking and Odamamachiko. Rooting rates
were also various depending on the variety: 88%6 of Odamamachiko,
80% of Viking and Purple, and 76% of Nero and 60% of
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Mackenzie shoots rooted. The survival rate of the rooted
plantlets was from 92% to 100%, varying by type. Further
growth appeared to be better in auxin-treated plantlets,
compared to untreated ones. Our results showed the possibility
of establishing an effective in vitro micropropagation system
for Aronia melanocarpa.

Keywords  shoot proliferation, rooting, soil acclimatization,
mass propagation
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o}=2 Yo Aronia melanocarpa, black chokebery)+= 71| {Rosacea)
o &34 AN BEOE YA Ru] @ Fhjeh 8
AJpolet. g0 20 ofFl 1900d A EAL A3l 4]
ol Fojzkom o= THY ofe Uk SYolA
A=l ek ok Yol 49 o] 52 Z =1 H|Z](chokeberry)2}
= dutg o g Ean, 3| (black chokeberry) 2 &
2] = Aronia melanocarpa®} & =23 H| 2 (red chokeberry) =2
£ 2= Aronia arbutifolia7} ITh & THE A O 2= Aronia
prunifolia QUH| o] 7 7= £F0] MF &2 wFo=Z It
T of2 Yol 22| o] 9ol & black apple berry 2}
rowan berry (Sorbus aucuparia L.)7} Ql=d|, TA}+= o2 Y
o}-2} rowan berry2}2] £ 0 2 22 Elth(Kulling and Rawel
2008). A AJArO]| o] B-E &= EEL =2 Aronia melanocarpa
2 Guizt & ACE SAHAY doFos S4E
ofz Yotz dF w7 24 ghon, T Sz AH
(black chokeberry)= S =] 1,
o] wAFolth 7 583 FF O E = “Nero” (A 253
=7), "Rubina* (2] AJobatat ek EARS] wAE), “Viking” (2

H AL Aronia x Sorbus
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2+ =), “Kurkumacki” (Z2E), “Hugin” (2Y9l), “Fertodi”
(F71=), “Aron” (dlap=) F0]aL, 0|5 “Viking” 2} “Nero”+=
Bujo] 48 BEe|H £5| B 5 9 EEE0|thKuling
and Rawel 2008).

o}iwo}— 3} 405] Tﬂa} B Aol Ag e A
b5} Ao A= o] Mg A ER 05~1.5m JEe
371_% Akt 49 ol A 5% 2o AFgohA o] WA <]
& U9y dulls 7oA 8dof AR il duj= 4

Ao R ojirh 4848 §~9%o] /AR st sdAo)
44717h 0 ha 5~ 1282 Qujz} 7| chee. opmyo}
o Qo 3 FA FHToIA wyEACkeR el 3
= EE 150 g A8 A20l93 dujeli= Aok 4
%) QHEAob, FhelY, B, S22 AL, EteE 5
of AEBAEHo| T FHElo] Uk S8 QHEAlohYIT}
7}31]1,1 SheFe FE5Is AR & 12 23t o] &2 ol
Lolx A AEHAF) o o
51%‘, H"é, %EEW*J JJ Ak 5o a0l F2 Alow E
31531 Qlth(Slimestad et al. 2005; Rop et al. 2010; Hellstrom
et al. 2010; Jakobec et al. 2012; Girones-Vilaplana et al. 2012).
FESE AR AL HAdgar £M0] glo] x| §3
T} o] SoA HAGREZE 2177} WrkStrigl et al. 1995).
ZUE dPAF oA 1978 ofZyofof gt
£ Aol FAE AYste] AEE wEel 4
o] ofo] o] Fle] 2AHWA 87 FEH stk
A A AA 90% o)Fe] FaTe] ERtEoA BAkE L
AUt Tl A= 2000 off SHERE] =)iEke] YR F7hol| A
ARTI7ER] A= o 72 Afuf) Sof )0 3 (Sueiro et al. 2006) <=
' SHA A 2010858 - AEAFG Y] A} T =
of dujE Hustr] AlZste] azte] Al gt
W 57O nAlSA AT 19789 AR e
(A YESFTATL) A AT A AIZ SR oy 5
._-_oﬂ/(—] HHOl: Z7~]_,] XJ]X%Q_ 5.6} T;HE]:Z/U 7]%0] 7H13'___]—54
Y oHKim et al. 1981; Kang and Moon 2001; Moon et al.
2010). 8 A2 = Aled] S S S(Lee et al. 1985; Moon
et al. 1987; 1997a), A2} 5= (Hong et al. 1989; Moon and
Moon. 1999), §-A429] S FUE (Kwon et al. 1990), Hrif
T (Lee et al. 1988), 3] HE¢7] 221 A7 UE](Moon et
al. 1997b) 5 ol 2] =Fol| A wAHA] 7]so] =T
AR ofEYote] WAl AL A, A oFe] W
2 AM23}al lth(Kane et al. 1991; Brand and Cullina 1992;
Colon-Guasp et al. 1996; Litwinczuk 2002). A 4 H o] 79 A3
Xl— tl] 7&/\127]7]_ E;{] E'_ﬁ}.o:] A t‘l__]—ﬂ 7Hiﬂ_,] ‘fﬁ'o _]_FH
1} A7)0 T AU B0 S4S feliMe TR Al
I A oFe] HhH-& A28} tLitwinczuk 2002; Litwinczuk
2013). sHAIRE £ E FE S ez AA XA =246k
WAl /\lEEW Fotal Qlek & At =folA aLF7t
7HA] s7tas Yo ol Aufstal gl otz Yol FE9

GYF 714 BYS 93 A FA L 2L AFet
o, =5 498 5 oz

e W g

IR

AL Ao A S5 3 B A 4% oo}
£ AHOE ARSIt FHATS Y4 £718 5~8 em
= Adksto] 500 ml AFzFeetA=o] 207) WelE Yar EH
AFSFATE Tween 202 2 B2 H7bste] 582 AES
ol Moldll thg FatAoll A 70% o ehofl 15, 2% 2o}
HEATFEFENaCIO) +EH o2 10_7& %;-&8}1

T2 33] o4 Aofuf ek o 1z
du}o ARe A sk} Zu)H uﬂxloﬂ ZWO} o 94
= WPM (Llyod and McCown, 1982)9] zeatin¥} BAS Z+Z]
0, 0.5, 1.0, 3.0, 5.0 mg/I-& A 7}s}2L sucrose 3%, pH+= 5.7%2
£AT TH agr 06%2 F7Hsto] 93} A7ich Wke]
= g elulor CBA0O ( 6513 em)S ALEatSITh HHS
Sfol7t 1~ 274K BES oF 2 m 2AISo] Wjopy o 57
) 2 ARSI 109 AN 657 B B G 27
ot dolg ZAsgth WeFe £ 2510 52
2% 40 pmol'm™ s’ o] WAl LED &4 slof A 1< 16
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E9014 3}
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2
ry

Z'iEH HjoF & WPM 7] 2uj 2] ol A 671 A= FAIsL &7
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Table 1 Shoot proliferation when Aronia melanocarpa plants are
cultured on WPM supplemented with zeatin and BA for 6 weeks

Zeatin BA
Conc.
(mg/l) No. of  shoot lengths No. of  shoot lengths
shoots (cm) shoots (cm)

0 1.0+0d" 2.5+0.2d 1.0+0d 3.1+0.1d
0.5 7.3£0.8¢ 2.240.3¢ 3.7x1.2¢ 0.4+0.1c
1.0 8.3+1.0b 1.4+0.2b 5.3+1.1b 0.6+0.1b
3.0 6.9+1.1a 1.1+0.1a 7.0£1.1a 0.9+0.1a
5.0 6.2+0.9a 1.1£0.1a 7.44+0.8a 1.0£0.1a

“Mean values followed by the same letter do not differ significantly
according to Duncan’s multiple range test at P < 0.01

Table 2 [n vitro rooting of Aronia melanocarpa cultured on 1/2
WPM supplemented with IBA and NAA for 6 weeks

Concent IBA NAA

rations

(mg/l) Rooting (%) No. of roots  Rooting (%) No. of roots
0 80 1.6+0.1¢” 80 1.6+0.1b"
0.5 82 2.440.1bc 72 2.3+0.1b
1.0 82 3.6£0.1b 94 4.340.1a
3.0 98 8.8+0.2a 98 4.440.1a
5.0 98 8.4+0.1a 90 3.6x0.1a

*Values are means =+ standard error.
“Mean values followed by the same letter do not differ significantly
according to Duncan’s multiple range test at P <0.01

AN FHSIUY 45 & Fabs, o 5, E7]40] Y
75 2AFSHItH(Table 3).
57H 4-'-7<O| 7</k|

otZ o} 5EFH( @ rhutul| 3,

R A}%ﬂ U=

A ] 0 Xﬂﬂi Z/;}Mo] e} /Rl/\]g]_@l
%ﬂ J)Ll Hﬁ = A71% SN 2 TEF

)01]*1 ?L?J 0}04 Aol A SHFGITE 392 2AA] 2}
E¥~ Kz £715 dHoE AMESIOITE A FHAS
70% ethanol®]l 34, 2% NaOClo]| 427t E50] Adata 4
FE 53] ARt FWAT & Hato] 307 Ax 3
A7E o Aozt 1~ 27 2= é_%i% ZA|sto] FH|H
Hiz]of] 2)4dshlet. vi| o 20-& A3 Al A ofz Y of
o] Z2of 7} &Aool H WPMoﬂ zeatin 1.0 mg/l& A
7¥sto] B A = AME-SFALAL vl S 4719 E7] R0t
FYE = stoll A =3P koir.

u!

i

57§ =32 &2 I EY0|4 =5}

ST
E‘o% %‘E‘

E1= 12 WPMe|| IBA 1.0 mglE A e|5te] A]

H(CB400)e]] 100 ml2] H %]
Al sug ol

HE dofzHE Az £7]9 44o] W=
2 BA 3.03} 5.0 mgE A3t 2 A 7HA
Motk A4 37 5 REe BAe S A

cytokinin | 2]ol| A &7]7} FLE e} F 7}

A cytokmm 7ve) Zpolt= AABA kot 247k PR
Ao B Zrlt GoFel HoT Hath A% Z7
zeatin 1.0 mg/l 2] A] 83+1.07| 2 7} @o] = Flo
o, 3.0 mg/l o]/ oAM= E7|47F AR Hadhe 4
S e W BA 42 Ao A2 57} 2 9as
2719 WA WE D Aol tha ZUHSHE AFE ek
TH(Table 1).

WSS AEAe F5, AR, AYEABL F
4 erof wat 1 ¥h-g-o] uj$ o} 2 h(George 1993). &
Holl A= BASL} zeating w=H= T84 2] 319t BA=
Hoz A7 Nzo) AL AN oo BTG =
Ao g A Q1L zeatind A cytokinin . =2 A
W Qla Pio] AS ZAskat] v Kol
B 31 %] thGeorge 1993). =2 U2 7] Ul ol A =
A 05 mgl Aa] A] oo}= o] &gl ZAlo) 717 wH o
II(Lee et al. 1985), U]/\ﬂl%—,-_J A8 = BAVE £7]9)
Y 2O zeatino] &I}A 0] %) (Moon et al. 1997b), &7
O] WS4l ol A 5FF cytokmm—e— v g+ A3} zeatin ]
2] Al 71 atA 9l Ao 2 YEFGTHKIm et al. 1982). A]
20)9] JZANHE zeatino] BARTH E7] 0] Faa
o]z}l X 15} th(Han et al. 2010). 2 AHAN A= thA§
=9 27|14 % zeatino] BAECTH thA G314 02 e
won w10 mgloA 7Hd mapaol Qi) sk N 5]
o] 2] 9] 7| juj ol A= BAL} zeatin FF 2] Aol 7%
Alof| & 1}A 0] ©m(Moon et al. 2002), Prunus armeniaca®}:
Prunus salicina®)| A+= BAQ} IBAS] &% 2] 2]7HLiu et al. 2007),
Sorbus aucuparia®| X]+= BAQ} NAA &2 2] Al(Lall et al.
2006) & FA RIS Ho] $Fo] 2 2jo] 5 HojF]ch

gHH of= Yot 7|t AP Aol A F4 %

71 AtAtol| wheh ok thE 7 BALE Qi) Litwinezuk
2013)= Z[29] Ao A ofmYote] &7] FAE 12 MS
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5.2 MS Hj 7 o] BA 0.5~ 1.0 mg/l, IBA 0.05 mg/l 232
2 271 mprf o] A of| A 97)) o]iFe] £7] FAlo] 7Hs5kal
O, Brand®} Cullina (1992)= MS v X|of BA 5= A&
A3} 0.5~ 1.0 mgl HY oA F210] oF55}] red chokeberry
+= 8.87]], black chokeberry+= 5.6719] 718 AL Egich
Kane et al. (1991)& red chokeberry 2] 7] UjuljoFof 5] MS &
WPM uljx]of] BA A 2|2 &3} Q] Z4lo] 7}535)H, BA 05
mg/l, NAA 0.1 mg/l, GAs 0.5 mg/l 3242 27 uvjr] &
Ho A AH T 13719 £71F40] 7Heda HaLRl o]
Apo) Anke £aa ¥ o of2uiote] 7ML MSLH
WPMZ AHE-8HaL BA 59 #o|E7|H 9 Ask A2z &
3H 0l 40| FFseS MRl A B A Avke
A G224 d5s HofFth

o
YagE

677 viekRt A} s Aejato A Hto] o] FojHth
]- ] auxin %] 2] o] A IBA7} NAAR T} th 4 53t 23S
o IBA A2 Al H4 5.87l, NAA X E] A BT 3.67)
9] ““Elﬂ =k 7H $2 k= BA 3.0 mgl A2
Al E28 98%, AH o 88719 B 7} = E] ¢l tH(Table
2). SHEAE &4l Fﬂra} 2o Feju; ddo] 2
Uk, BA A 2] Aol R solA 1222 Al e
o] ook A Bel7l e ¥, NAA A 2] Alofl=
As o Ak A Ql Bzt =5 ek 53], NAA 5.0
mgl FEof| A= 7] R Aejart 24 FAHEL 7S 7H
of e} uAps o n], Aol whebA Welst w4
S & A F5kaL airroot FE R HiA| = L= Ao
B,

A HEA YR B B 2342 A3 v
85It} 71U viefolA 9 W = flaliAle 2 viAl
9 AR E |22 £0]11 auxing A 2] 3K George 1993).
Steviav rebaudiana®l| A= MSE] A2+ 12MSHf X of] =Lt =
L9 IBAE AP 5t3l& o 12MS 2] &) Wtgo] 2uf o
A F7¥5to] it wtel 2 Rk Mol
(Latha et al. 2003). S9rg 5 9] 7] UjdhZo A= NAA A

22 80%2] T8 ¥ T (Moon et al. 1999), Ay~ L5
o A= 12GDH} A] o] IBA A 2] = 90% o]/Fo] U=t
(Greshoff et al. 1972). ¥rtA|o] a3t= A EF Y %o
2} 2ol 7k 2A| e, utzskel(Tylophora indica))
ZIW o) A= IBA 05 um A 2|2 90%7}F HE o] & A
A} A R WH(Faisal et al. 2007), Pinus roxburghiiol A|
= NAA 5.0 um A2l Fto Al 78 &3tz 9l o](Kalia et al.
2007) ol gk Aol g Hoelrk & AHoAL 5
SRA 30 mgl 2] Al VG FE ABE wgoL) vz
e igs o] #F 9 U= NAAK T IBAA 2]
7F a1t Ao AtrEch

ol yo}o] ALl A Kane et al. (1991)- red chokeberry
71U e oA -2 WPMo]| IBA 1.0 mg/l 2] & 84%2]
o] 7P| BASHNAA A2]A] Well Gojx9l Fo]
7t glglon BA AP WaEst il nA U A4S
31 NAA He] i s HEo yRlo] 8] Aoz Iztk
5} T} Brand®} Cullina (1992)= &+ £79] o2 o} W

oA 7T Bk 7] abEo] oF 10% Q= Hhto] &
He dg =, 7IWE S-S 12 MS vz of IBA 4.9 um
2] 2 red chokeberry 87%, black chokeberry 83% 2] W12
A9t} 3+ Litwinczuk (2013)= o2 o}o] whto] 4] 112
MS + IBA 0.05 mg/l &2 90% o)A wo] 73, &
ofE7]7} HopE 7| Hrt Whto] Fmskal, 7] Aol A =
IBA A 2= 70% F&=o] Uds At o] £ A3+
2 & o of2yoto] 7yt ARE v 12 MS,
12 WPM Hjj 2] 9] 23*]—4 Aoz Al W=7t 7}
53, AL Aot 9l Qo] & Arhe 2712
H Fde Zlo g AtrEnh 2 AoAE o]et FARRE A
W5 TERE HE glon] ofzuoo] mAH A2 ok of
dEste} vl-gdte siAl 7] S ARESHol
=S AR AdE

b = B o] Al5to] 100% ZAFE ik Wt
A} FFet Fof whE A Afel7t A gk, ¢ 4~
= 15~167], £7]240] 8~10 ¢cm, Z7)24 7 23~2.7 mm9
HOo| A vl A v]|<=3t AA-S K TH(Table 3). Litwinczuk
(2013)= ot= U oke] 7|kl A NAA 2] = IBA

Table 3 Comparison of soil survival rate and growth of rooted plantlets given two auxin treatments

c IBA NAA
onc.
Survival Shoot length Shoot diameter ~ Suvival Shoot length  Shoot diameter
mg/l
(mg/l) %) No. of leaves (cm) (mm) %) No. of leaves (cm) (mm)
0 100 15.342.7 8.6+1.7 2.4+0.4 100 15.3+£2.7 8.6+1.7 2.4+0.4
0.5 100 15.5+1.9 8.8+1.5 2.7+0.2 100 15.9+1.4 9.1+1.1 2.5+0.2
1.0 100 15.6+1.7 9.2+1.8 2.6+0.1 100 14.8+1.0 8.6+1.2 2.440.1
3.0 100 15.6+1.6 10.2+1.4 2.8+0.2 100 15.2+1.2 9.1+0.9 2.44+0.2
5.0 100 16.1+1.8 10.5+1.2 2.7+0.1 100 16.3£2.1 8.9+1.4 2.3+0.2
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Helz fw MRzt o 43l FEstehn g,
o 2o ATk Wel o] wetabelo] 7|Qlgeka sgich. 5
Agk B A4 BASHNAA H2jZh B2 Aol
L AREA e Ao BaEg

25 27154

oz ujo} 7 B3 71 F49| ol o] g A
YA A ZA) 7 A7 EGE WPM + zeatn 10
mgl XI5 ARGBLh woF 27 FRE A% B/ =
sjglon), 6% 7t =89l

Foll= vlZollA 7w E71
o W e Ee S71EA0] 7MY Azl &7
o] WAL 57 EEoA W= H 35 em
skt 1% wWIZIA7F 3.8 em& 7Y AR
£ 490) ALAE SriepA e 7 A DA
33 em& 7P A 233 tHTable 4). o] 2|3t &% 7+ 7|W5
A 0] ztol= 7+ (Citrus lzmoma)oﬂ A= #zkE =), BA
T Aol floloy F5ol T Aol E Btk £7)
A1 Foster FF ol A 7P F9kon], BA 1.0 mgL A2
Z AN A] ‘Pera’ .tk 0.5}, ‘Cravo’ .t} oF 48] W =7]7}
Fr Hol £Fof & ZJo]& Ko tKCosta at al. 2003).
Holw| 2|7} ZF-F2 Quercus alba, Q. bicolor, Q. rubra
o) T|uol HE 27154 9 o] dfat Aol F
2 TWEE Q0 H(Vieitez et al. 2009), ST+ =w) 2] (Rubus
chamaemorus) 2] vl o A = ‘Apollen’ &£0] ‘Fjellgull’ &
o T ol A& 2lolojA] FFol uhE Aol5 HoF3l
CH(Martinussen et al. 2004). & Ado|= Y2 EF0] £7]|F
Aol 7Hd m&A oglal, I thE XA, HE, o], &
Ol AR o2 et o 2 AnEL e B
o]a]- t‘é}x]a]-g; z%x%uﬂok 27494 3} alo] mga}:q _734%4 Z
9] 78 ol 5l 9 AV 98 5 o)
S AJAFa] ZTHMcCown 2000). G of2Ljoke] Mg
= EES_ red chokeberry (dronia arbutifolia)?} black chokeberry
(Aronia melanocarpa) ©} 4] W ‘?:l’loﬂ Zkol 7t Sl et o
A2 red chokeberry”} 3.t 7] Az7 3o
A E7)= 887), W2 87~ 96%Z M Q1HHH, black cjokeberry
L 27)= 567), B2 83 ~95%S e Q) thBrand and

Table 4 Shoot proliferation of 5 Aronia varieties cultured on
WPM supplemented with 1.0 mg/l zeatin for 6 weeks

Zeatin 1.0 mg/l

Cullina 1992). whebA] ¢Fo & ofZfolo] &3
o] MR AA 2 yAZAA K2 2AL g o|Are] AFo]
a4

ool 5§59 U, af 9 WRAE Tk 59} &
itk 65 o Wwge
orjolul a7} 8% 7 B9 g8 vhol 43t 5%
o] 80%, Y& 76%, WA= 60% 2 7H A z5kach A
o Wel ks W o] 4704 P4 B9k, vl 4, Y=

orfunlx s, WA £0E 3~47)9] Welrt fEEgn
(Table 5). o] & AT 242ho] EEnhc 24 Wito] &
B 5H19] AR B ol el g o

L MY EFol et et uiR] £02 Yelx]
%ﬂl’ HjZ] Q]2 U9 1= airroot FE}7} 5 AdkA 2= Q)
t}. o] A2 SHd(agar) Wi R] Q] T o] of2 Yo} 7| & 7] o]
=

FAFsIE e HolF= 21, o] 2 <lel Liwincak
(2013)] A3Y Aol A= 7IWdE Heke 7)o B
Yol ok ulote] wze] o & Ao Al ek
Rubus chamaemorus 2] TrLo A& E5of ot 0~ 35.7%7}
A 9289 2ol & YyEFHTEAL 514 th(Martinussen et al.
2004). webA] 23 o] Fo] A S A= 2 BE
o Aglst AZAER W w2 1 3k I Q 7} 9tk 3t

Rl E&%Oﬂ A ol FAR A Y 7] A ARt A E=
A, &2 e oA R WelA) et gee J4H
L AL wo| BAGS 274 £ Yo} Z7|7F B4
(hyper hydricity)¥l A& AHESFAL B7]40] LHE wjo
8719 Abgol] 71218 4 Qe gebd] W g Al g 91
M Tt §lan, lo] & adRl Yo E HHeR A
&1L, 7o) A9 B7140] Bt ok A8l
A, g8 ol membrane filter7} #2hl A& ARS-HH B
o A2E P AL 4 9 Rl
EY0|4 U #3

7Y H = QI FAME of o]Alsto] LAloA] 423 & 92 ~100%

RZ %] QIeHTable 6, Fig. 1, 2). 53] A1 %of uhe} A% w4

Table 5 In vitro rooting of 5 Aronia varieties cultured on 1/2
WPM supplemented with 1.0 mg/l IBA after 4 weeks

Varieties
No. of shoots Shoot length (cm) Varieties Rooting (%) No. of roots
Mackenzie 15.0+0.9 3.8+0.9 Mackenzie 60 2.9+0.4
Nero 17.4+0.8 3.6+0.7 Nero 76 4.3+0.5
Viking 10.6+0.5 3.540.5 Viking 80 44406
Odamamachiko 10.0£0.9 3.3£1.0 Odamamachiko 88 3.7+£0.3
Purple 14.240.5 3.5+0.5 Purple 80 47404
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Table 6 Comparison of survival rate and growth of 5 Aronia
variety rooted plantlets after 4 weeks of acclimatization

Varieties Survival No. of Shoot . Shoot
(%) leaves length (cm) diameter (mm)

Mackenzie 98.0 16.840.4 10.5+1.1 2.7+0.2

Nero 98.0 16.2+2.6 10.4=+1.5 2.6+0.2

Viking 100.0 15.3+0.8 10.6+1.0 2.7£0.2

Odamamachiko  92.0 16.2+1.3  9.7+2.5 2.6+0.2

Purple 100.0 15.3+£1.9 9.4+1.3 2.7+0.1

371 wol whe: At Hek Eopest Foli HAH O
2 A AOR ekt 251Re] AL 4% £
22 15~167, Z7]20] 9~10 cm, 27127 2.6 ~2.7 mm=
uE FUSHA ARSI A AHgol wet 2R
of Ao tha Afol7} Gl A0 T LT NAA
o) Wn R Ths BAXE] WRsh tha et S
Sk ol thi B3 Weldree] 7|olt Ao B
ATH(ULE AR).

M 57 FEO) Wt w32 97.6% 2 2AME| $ITHTable

6). whol Tt 3 ZE 100%, 71K ok |27} 22k 8%, ©
chaelx 37k b A %] S8k Lk sH g
FF0 2818 Aol ATHE 28 A YR 27
w AHSA 9 A7 o] A Elo] et Aoz F3ol
sof A WE ARE 2k o Algtchd oz
of Zluarme] 9 ol4] fok AA BAVL ¢he Ao
2 gz ge

AEHOE ofzujobt J RS Fof HuHel 3
o gl Fol whet 2 HAE Hotq AR W
Al AR WARES AN A D Sot 2
egol ¢ 202 YHch Lot vny #A
S st AR ek Aol FE150) B
A7k g AOR Holw, FHOR NHY A LA
BES YRR G| KSR ofm ol E59 W
449 BAL ¢ A0R /G Eh o] Aok of

~

]

-

40 oz 2 rHd 4

2ot ARz Al BT 81 oFe) Bl
o] =2 AK(Szopa et al. 2013; Szopa and Ekiert 2014)
7} Q= ThE of=YolE o] 83 43 o] 8T sE IS

WA sk gtk

Rooted plants with IBA

Rooted plants with NAA

Fig. 1 Acclimatized plants in the greenhouse after 3 weeks in culture

Fig. 2 Growth of acclimatized plants in the greenhouse after 8§ weeks in culture
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2 A4 FY F7HASUSE FYE o2 YoK4ronia
melanocarpa, black chokeberry)e] 7|Ul ciF5412 ]3] Al
oyt WA= WPME 7|20 8 AR EEA] F7 4
o g £7] 9 U f avE AR £714%
= WPM + zeatin 1.0 mg/l ¥ X|of| A AH F Ho 8310712
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