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In vitro Multiplication of Hosta Tratt. Species Native to Korea
by Shoot-tip Culture

Han Choi'", Jong Cheol Yang'?, Sun Hee Ryu', Sae Mi Yoon', Sang Y ong Kim” and Seung Y oun Lee'*

"Researcher and Senior Researcher, Useful Plant Resources Center, Korea National Arboretum,
Yangpyeong 12519, Korea

Abstract - The purpose of this study was to establish the in vitro propagation system by shoot tip culture of six Hosta species
native to Korea (Hosta capitata (Koidz.) Nakai, H. clausa Nakai, H. jonesii M.G.Chung, H. minor (Baker) Nakai, H.
venusta F.Maek., and H. yingeri S.B.Jones) for mass proliferation and a new cultivar development. The shoot tips of each
Hosta species were cultured on MS medium containing eight combinations of 0.5, 1.0, 2.0, 4.0 mg/L BA with 0.1 mg/L NAA,
0.1,0.5, 1.0, 2.0 mg/L TDZ with 0.1 mg/L NAA, and without any PGRs (control). They were investigated on callus, somatic
embryo, crown bud, differentiation and growth of shoot and root, total fresh weight after 8 weeks of culture. In all six Hosta
species, callus and somatic embryo induction rate and multiple shooting rate of the PGRs treatment group were higher than
that of the control group. The highest number of differentiated shoots were obtained on medium supplemented with 2.0 mg/L
TDZ in H. capitata (5.4), 1.0 mg/L TDZ in H. clausa and H. jonesii (3.3 and 5.8, respectively), 0.5 mg/L BA in H. minor
(11.1), 1.0 mg/L BA and 0.1 mg/L TDZ in H. venusta (8.1), and 0.5 mg/L TDZ in H. yingeri (9.8). In somatic embryo
formation, the PGRs treatment group of H. jonesii and H. yingeri were more effective than the control group, and the effects
were relatively less in H. capitata, H. clausa Nakai, H. minor, H. venusta. Crown bud formation of four Hosta species
(H.capitata, H. clausa, H. jonesiig, and H. yingeri) were also higher in the PGRs treatment group than in the control group.
Crown bud formation of four Hosta species (H.capitata, H. clausa, H. jonesiig, and H. yingeri) were also higher in the PGRs
treatment group than in the control group. H. clausa showed no significant effect on callus and shoot differentiation
regardless of the type and concentration of cytokinin, but slightly increased in formation of crown bud in TDZ.
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Table 1. Abbreviations and source of Hosta species used in this study

Species Abbreviation Source of Seeds Additional Explanation
SRS
=2 T .
AP Mt. D M 11 -

H. capitata (Koidz.) Nakai ¢ i Deogyu, Muju, Jeollabuk-do
7] uu] .

H clausa Nakai CLA Pocheon, Gyeonggi-do
chEaulu) = . .

N Bogil isl 11 -

H. jonesii M.G.Chung JO ogil island, Wando, Jeollanam-do endemic
FAMES Useful Plant Resource Center,
- o . MIN Korea National Arboretum. endemic

H.minor (Baker) Nakai .

Yangpyeong, Gyeonggi-do
Shapu]u) = Useful Plapt Resource Center, .
VEN Korea National Arboretum. endemic
H. venusta F.Maek. .
Yangpyeong, Gyeonggi-do
SAHEH[H] . .
YIN Heuksan island , Jeollanam-do endemic, endangered

H. yingeri S.B.Jones
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Table 2. Effects of different concentrations and combinations of PGRs on in vitro multiplication from shoot tip of six Hosta species
after 8 weeks of culture

Species Plant growth regulator (mg/L) Callus induction ~Somatic embryo Crownbud  Multiple shooting Total fresh weight
NAA BA TDZ (%) induction (%) induction (%) (%) (mg)
0 0 0 0.0 0.0 0.0 143 531.0b"
0.1 0.5 26.7 26.7 46.7 86.7 559.3b
0.1 1.0 26.7 46.7 333 80.0 468.1b
0.1 2.0 133 333 66.7 86.7 648.7ab
CAP 0.1 4.0 0.0 21.4 714 57.1 599.7ab
0.1 0.1 40.0 533 86.7 93.3 896.8a
0.1 0.5 57.1 57.1 50.0 78.6 794.2ab
0.1 1.0 533 533 73.3 80.0 751.9ab
0.1 2.0 66.7 80.0 46.7 73.3 704.3ab
0 0 0 0.0 0.0 0.0 0.0 481.15a
0.1 0.5 0.0 0.0 0.0 23.1 366.93abc
0.1 1.0 0.0 0.0 0.0 429 340.00abc
0.1 2.0 7.1 0.0 7.1 28.6 262.50c
CLA 0.1 4.0 0.0 0.0 86.7 26.7 269.67bc
0.1 0.1 6.7 0.0 46.7 40.0 420.47ab
0.1 0.5 6.7 6.7 60.0 133 361.67abc
0.1 1.0 20.0 20.0 733 46.7 407.13abc
0.1 2.0 7.7 0.0 38.5 7.7 257.69%¢
0 0 0 0.0 0.0 40.0 50.0 475.5¢
0.1 0.5 100.0 100.0 60.0 100.0 825.6ab
0.1 1.0 93.3 93.3 73.3 100.0 645.7bc
0.1 2.0 80.0 933 933 100.0 782.3abc
JON 0.1 4.0 57.1 85.7 714 92.9 599.1bc
0.1 0.1 100.0 100.0 733 86.7 768.7abc
0.1 0.5 86.7 933 933 93.3 1030.3a
0.1 1.0 100.0 100.0 93.3 86.7 839.3ab
0.1 2.0 100.0 100.0 86.7 86.7 1003.2a
0 0 0 0.0 0.0 ND’ 182 169.73b
0.1 0.5 733 60.0 ND 93.3 329.40ab
0.1 1.0 86.7 533 ND 93.3 324.20ab
0.1 2.0 85.7 57.1 ND 929 249.57ab
MIN 0.1 4.0 455 36.4 ND 273 206.00b
0.1 0.1 84.6 46.2 ND 100.0 272.69ab
0.1 0.5 75.0 91.7 ND 833 379.58a
0.1 1.0 60.0 46.7 ND 80.0 220.00ab
0.1 2.0 85.7 57.1 ND 85.7 217.71ab
0 0 0 0.0 0.0 ND 133 342.1c
0.1 0.5 100.0 64.3 ND 714 1195.1a
0.1 1.0 100.0 85.7 ND 929 971.9ab
0.1 2.0 100.0 78.6 ND 92.9 728.9b
VEN 0.1 4.0 100.0 60.0 ND 93.3 760.7b
0.1 0.1 100.0 85.7 ND 85.7 1259.4a
0.1 0.5 100.0 929 ND 929 926.1ab
0.1 1.0 100.0 929 ND 85.7 961.6ab
0.1 2.0 100.0 84.6 ND 84.6 976.7ab
0 0 0 0.0 0.0 20.0 20.0 462.3b
0.1 0.5 933 933 533 100.0 486.2b
0.1 1.0 100.0 933 26.7 100.0 391.1b
0.1 2.0 60.0 933 60.0 100.0 276.9b
YIN 0.1 4.0 46.7 93.3 533 86.7 189.1b
0.1 0.1 100.0 100.0 46.7 100.0 854.6a
0.1 0.5 100.0 100.0 533 100.0 1051.4a
0.1 1.0 100.0 100.0 60.0 93.3 828.1a
0.1 2.0 100.0 100.0 80.0 100.0 1014.1a

“Means followed by same letters in each columns are not significantly different according to Duncan’s multiple range test (P<0.05).
*ND, No data.
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Fig. 1. Effects of different concentrations and combinations of PGRs on number of somatic embryos (A), number of crown buds (B),
number of shoots (C), and length of shoot (D) of in vitro seedlings derived from shoot tip of six Hosta species after 8 weeks of culture.
ND, No data.

CLA

adventitious
shoot

Fig. 2. Formation of embryogenic callus and somatic embryo (indicated with red arrows) and crown bud (indicated with black arrows)
on medium with 0.1 mg/L NAA and 1.0 mg/L TDZ combination in four Hosta species. Scale bars = 1 mm.
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Fig. 3. Effects of different concentrations and combinations of PGRs on growth of seedlings derived from shoot tip of six Hosta
species after 8 weeks of culture. All media contain NAA 0.1 mg/L. Scale bars =1 cm.

BABON U2 cytokininiich 42 FEE AFLEOLE 2
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BAX| 2|04, £83H=5 0 mg/L BAS} 0,01 mg/L NAAOA] A%
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H| 3, SAHEH]H[Z0) 4] B controlof H]Gko] PGRs A 2)to]]
A grobxlom gheule|S= 2to]7t §ISitk(Fig, 1D, Fig, 2,
Fig, 3). o|&gt ABRE Curculigo latifolia, C orchioides Gaertn.,
T3]3l Cassia sophera Linn, So|Ax Hil%E v} Ql=g]
(Babaei et al, 2014; Parveen, 2010; Thomas, 2007), o]+=

o} ZA)1} somatic embryo
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Table 3. Effects of different concentrations and combinations of PGRs on in vitro rooting of six Hosta species after 8 weeks of culture

Plant growth regulator (mg/L)

Species NAA BA TDZ Rooting (%) Root number Root length (cm)

0 0 0 100.0 12.36a" 9.62a

0.1 0.5 86.7 2.93b 0.43b

0.1 1.0 60.0 1.93b 0.21b

0.1 2.0 13.3 0.13¢ 0.03b

CAP 0.1 4.0 14.3 0.29¢ 0.03b
0.1 0.1 0.0 0.00c 0.00b

0.1 0.5 0.0 0.00¢ 0.00b

0.1 1.0 0.0 0.00c 0.00b

0.1 2.0 0.0 0.00c 0.00b

Significance ol ook
0 0 0 100.0 6.77a 11.05a

0.1 0.5 100.0 6.71a 0.49b

0.1 1.0 50.0 2.14bc 0.14b

0.1 2.0 429 1.00cd 0.06b

CLA 0.1 4.0 6.7 0.13cd 0.01b
0.1 0.1 66.7 3.13b 0.17b

0.1 0.5 6.7 0.20cd 0.01b

0.1 1.0 0.0 0.00d 0.00b

0.1 2.0 0.0 0.00d 0.00b

Significance ok rkE
0 0 0 90.0 4.20a 7.29a

0.1 0.5 26.7 0.80b 0.29b

0.1 1.0 6.7 0.07¢ 0.04b

0.1 2.0 0.0 0.00c 0.00b

JON 0.1 4.0 0.0 0.00c 0.00b
0.1 0.1 133 0.13¢ 0.03b

0.1 0.5 0.0 0.00c 0.00b

0.1 1.0 0.0 0.00c 0.00b

0.1 2.0 0.0 0.00c 0.00b

Significance kx HkE
0 0 0 100.0 4.36a 3.35a

0.1 0.5 46.7 1.13b 0.16b

0.1 1.0 333 0.33¢ 0.03b

0.1 2.0 7.1 0.07¢ 0.14b

MIN 0.1 4.0 0.0 0.00c 0.00b
0.1 0.1 0.0 0.00c 0.00b

0.1 0.5 0.0 0.13¢ 0.01b

0.1 1.0 6.7 0.00c 0.00b

0.1 2.0 0.0 0.00¢ 0.00b

Significance ok ok
0 0 0 100.0 7.73a 7.28a

0.1 0.5 100.0 9.86a 1.36b

0.1 1.0 929 3.24b 0.69¢

0.1 2.0 64.3 2.36b 0.36¢

VEN 0.1 4.0 66.7 1.93b 0.29¢
0.1 0.1 71.4 2.07b 0.46¢

0.1 0.5 28.6 1.79b 0.11¢c

0.1 1.0 50.0 1.56b 0.20c

0.1 2.0 30.8 1.15b 0.12¢

Significance ook ook
0 0 0 100.0 6.0a 9.37a

0.1 0.5 60.0 2.40b 0.26b

0.1 1.0 26.7 0.40cd 0.07b

0.1 2.0 20.0 0.40cd 0.07b

YIN 0.1 4.0 6.7 0.13d 0.01b
0.1 0.1 60.0 1.60bc 0.27b

0.1 0.5 6.7 0.20d 0.04b

0.1 1.0 6.7 0.07d 0.03b

0.1 2.0 6.7 0.13d 0.05b

Significance ok ok

“Means followed by same letters in each columns are not significantly different according to Duncan’s multiple range test (P<0.05).
Y% sionificant at P< 0.001.
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2002). 2 AFoA= =2 HlEY] cytokinind} @2 H|E9)

anxing E§02 Aelslo] ALz BB B8 fEskud A
SFAT}. Cytokinin¥t auxin®] -84 2] &J3t 412 F4 At
= Curculigo orchioides (Thomas, 2007), Pinus massoniana
(Zhu et al., 2010), “18|3l Embelia ribes (Annapurna and
Rathore, 2010)0]|4] E1E|%Ic}, PGRs A|2|& Eof AT
53 Ale] %t o) Wk QAN 2710 A2 e
PGRs—free B R|o]|A] =23} uljoF7|7to] T @ }tia Ajzgict
AEZ O F 3k APAY v)u| L A B0 HThS NAASIBATE
© TDZE =82 &g gt ujgFalgle o, HH|5o] &
ol u2bA] embryogenic callus, somatic embryo, crown
bud, A129] G4} Aol ZfolE H et deu|H]| 59 SAt
= H]H]3E somatic embryo, crown bud, A122] FAJo] %=
BAKTH TDZoA AP0l FH|H| 3o} Hepd]r| 5=
A20| o] BASHTIZE) B9k o] 1
£ F 2}0] 910] control T Gu}A o] gt} Thesu|v])E== Al
29| P& Al 19 Apol 7t gISIAITE, somatic embryo,
crown bud= TDZ2] =7} ol 4= au}Ao|Qit) F4H|
H5= 6% SollA 7H PGRs ] AlE]of| oigt axfrh Wk,
W120] FAdoll= At 719 Atelglo] 23t
7} & o] FoJ & 2] QIATE crown budofl A= AE5= 2] BAS}

TD7, #2704 ofhe] Eahs vheRict, kb 21w

somatic embryo,

somatic embryo2} A

Z4:0] 220] W} somatic embryo, crown bud 5 ¥ & 3}
R ECELTE REEEREEUS RS P
=5 b 7|l E3l o A %‘5’\1}1 7N
5T A VIR Bgol MR ABE 5 US A
= 7|egteh,
N e

B o1 o] upetoll AR Qi M| A 67
o), ez, s, Zulels, e,
SAHEH[B| ) O] HekE o8-8t tiREAat 2 5=
9zt 7IHSAAAE skt skgleh e 0.5, 1.0, 2.0,

4.0mg/LBAS}0,1, 0.5, 1.0, 2.0 mg/L TDZZ 0,1 mg/L NAAS}
717} 285 2713} PGRs& #3712t 27 (control) &) MSH| 2]
of vfjekslsict, ujoF 85 o) embryogenic callus, somatic
embWO crown bud, Z12]11 4129} #ie] o] Fo} Ul A=, Al
0] fsto] Atk 669 w]Hl A% BRG] controlo]
]6}01] PGRs A 2]7-2] embryogenic callus®} somatic embryo
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H=
RS

e, thlz Bekeol w9l

H|5== 2,0 mg/L TDZOl|A] 5,474, =4H
= 1.0 mg/L TDZOY|A] 242} 3.37), 5.87)], 8|85 0.5mg/L
BAOJA] 1117}, BALEH]H] 3 0.5 mg/L TDZOIA] 9,87, te}
H]H| 3= 1,0 mg/L BA, 0.1 mg/L TDZOIA 8 1712 74wk},
Somatic embryo FAJo)A= T ajju]H|5=9} AL v 27}
Z2]gk PGRsol| el axpa]o|qlar, deu]n|a, 2|85
FHH|F, el SoA = AT A o= At A9l 459
=, FAHH|F, thesfulu] S, A=)
H| ) ol A} Z2A1E crown bud= control o] B]8}o] PGRs #] 2]
o4 ] o] FEIAE, FAHHIE cptokining] £5 2 5
TR FHRLO] callus®} 412 810l 2 AITFUEREA] A
Tk, crown bud®] g/dell= TDZAIA 27t Z7Fst3ict.

SRECE RS SRR

130} chzaful el

—_

PR R EXCIEI )
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