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Plant Regeneration and Somatic Embryogenesis
from Zygotic Embryo-derived Callus of Native Prunus yedoensis in Mt. Halla
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Somatic embryos were induced through embryogenic callus derived from immature zygotic embryo culture of native
Prunus yedoensis in Mt. Halla and regenerated into plantlets successfully. Embryogenic callus was induced most
effectively on MS medium with 1.0 mg/L 2,4-D and 0.1 mg/L BAP at an efficiency of approximately 60% using 45 day-old
zygotic embryos after full blooming. Globular somatic embryos were induced from embryogenic callus on MS medium
with 1.0 mg/L 2,4-D and 0.1 mg/L BAP and these globular embryos developed to heart-shaped and cotyledonary embryos
on hormone-free MS medium. Normal somatic embryos germinated 49% on 1/2 MS medium and the plants regenerated

from the somatic embryos were morphologically normal.
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H Taquet’} L wHzdsle] 19129 Koehne°ﬂ g3 gy
’?‘7} geatel AS AA¥RE RS B3 o] F(Park,
1965), vl Shuivii-o} A 2 7|3 A i =9
7} #dglel AYHE FFoldt 7] HA7YER AA
BaEy gle gtepat AN GduFE= AL 339 g
Aol U FFe] x=HH A& B o FAl
gt A doht AME Feoll gt FA WA o] A9 o] Fof
A ¢ gle} FAHA BE Y AYA] BhE sl BE
Al FAy e Apdte] A Fstet

%3, Steward $(1958)3} Reinert(1959)7} sl A A4

Fu) S FEG off FHIdE AEY wigRALE
Bl ANEZHE 53 AEA ALl g 477} ﬁﬂ
ofel| Al 2hihs] A5 gtk Liu 5(1983) Abate] ¢}
258 ARAEZRE LAAF L, Janick(1982) = "H"}“r
z] o 2 R¥, Park?} Choi(1992)= wiA 59 w]Asujzit
E‘] A Eu] AL B3 AEA YAl AEEE 5 E2Y
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e R o] Fojx 3 )+, Boxuse} Quoirin(1974)el &3
A il o8 FA]o] Alztsl o|F, P. amygdalus, P.
persica, P. avium, P. tomentosa 5 F 2 I5FoA 7
oFolu} Zofujekol ot FAo] R uHI g]oH(Tabachnik
and Kester, 1977: Miller et al, 1982; Norton and Boe, 1982;
Snir, 1982). 3}A|=k, gtepate] SplviFol dfsted= oJoFof
£ oj&s 7l F4 ¥ ¥IHYoH(Kim et al,
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gtepabell 2} sl= - (Prunus yedoensis)©] ®| A%
& E2Z2 25% ol AAHFEF(NaOCl) 4o o2 2087
¥ AFT F 4F SFTE 33 ol AFE, 0% ol
ghol 18 3t A AR § HF FRTE 453 AF
sk EaAEd FA= Iz AE 5 APARE
rejstd AFANBZ AHSEE £ AP A3 A
MS 71Ewjxjo) 3% AdE, 08% sHAS AHrbslin pHE
588 2Aslod 121°Ce) mpZr|dF7|oA 1587 Q78
o} ARgElgTh WYFAL BH+2°Ce wFAlA 2500 kx
9] FBEle A BF7])7) 16/89 =H 02 wjoksiglc).

B Beaol RE Y My

WA AYAS $E317] 915t 24-D(01, 05, 10, 20,
40 mg/L)$} BAP(0.1 mg/L), NAA(0L, 05, 10, 20, 40
mg/L)$} BAP(01 mg/L)7} BhefstA] 2A=€ MS wj#|
(Murashige and Skoog, 1962)e]) ztzte] A2j34 15794 34}k
Bo2 &gt A 22S HFIIL 4F F U
Aol Adjupersidcr. AEF 8F Fo 449 Mz FelAM A
Ha e FAsa, o]E WAy R ulwpdAy
A az FRsle] FAElgT Wl ABiE HEEe]
W AWatn 2 o] Feo] gloewAM 3} E: v
35 AL A, Fol g T3 TAANEL ¥
Fo] ol A FAMAE Ayr vpdy Asjrz
Aersige). =3 T As 2o wpdy= v)upi
Y A2 EAY A gele wpiy AH2s} f29 7
o3 7Fste] Zhzke) AT HE frEHES A
o 281, Agazte] A EA 5o o]E gelrs] ¢
stod Lowry 5(1%61)9] whgos chulAgers 233}
B] 28} o}
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2 3y Q22 RE AAERE FE37) H3)
o AAAg v Ax FE7t FEF 10 mg/L 24-D
¢ 01 mg/L BAP7} Z3}A2)9 MS wjz|e) A T3 e} A
Auirt F2e L2HA A 4F Ao A
AZek ol F FHolv ARHWME e AAE AR
ZAA AEA g MS WA A&z A

A AMLNE YSH AAZA B4R L A
B AR AGe 2 ANENE AEA9EAEA
7} A=A o2 174 MS, 1/2 MS, 1 MS,3/2 MS, 2 MS
AN ol g FEoHS.

HEAH 2E CAlE i ZA FMs9 =A

Tl F 15, 30, 45 09 FAZEEH HFHI HIAE
10 mg/L 24-D¢} 01 mg/L BAP7} 2&A=)" MS wx|o)
M iy AAE fE3l, FANS DAY ey
29 YA5E 2AFEHe v 2E o

2% ¥ ¥
B Wajaol RE

YT AT 4549 FRA g vdsT 3

01 mg/L BAP$} 98 =9 24-D I NAAJL
714 MS iz 8% S<k wjggt H=HTable 1), H27
£ AN ZE AL TN Aart FEHYLY FEE
< 133~100%2 @& AolE B B ofF AHre
Ad AEAREAAY 79 v gt FRAR Aol
£ 399 %, 05~10 mg/L 24-Ds} 10 mg/L BAP7} &3
A WA YAE Aae Ax4S vy Edo
FEmA Feel 9l AWHH s (Figure 14) %
29} 24-D(20~40 mg/L) ¥ NAAst 01 mg/L BAP7} &
FA2E A A Bear diE 9T edH ol
v R oz Fo| WA FAMEZ ] Fae] Hel

Table 1. Effect of plant growth regulators on the induction of
embryogenic and non-embryogenic callus from immature embryos of
Prunus yedoensis after 8 weeks of culture.

Plant growth Callus Embryogenic  Non-embryogenic Callusing
regulatort(mg/L) induction(%)  callus(%) calus(%)  Color® Degreet
Control - - - - -
24D 01 BAPO1 133 500 500 Y +
05 01 400 667 B4 YG ++
10 01 733 209 91 YG  +++
20 01 600 556 444 YG +
40 01 100 67 B3 wY +
NAA 01 BAPOQI 20 - 100 wY -
05 01 53 125 875 Y +
10 01 %6 - 100 wY -
20 01 600 - 100 wY -
40 01 800 - 100 wY -

a Plant growth regulators were added to MS basal medium.

b Y: yellow, YG: yellowish green, WY whitish yellow.

¢ Degree indicates formation of embryogenic callus. -: no response, +: slight, ++: moderate,
+++: good ]



Figure 1. Embryogenic callus(A) and non-embryogenic callus(B)
induced from immature zygotic embryo of P. yedoensis after 8
weeks of culture.

A FAAE EAL B9 HFigure 1B). o] & 3e)A 3o
el F F79 Arr A FFoJME xA o] XY
g Az A YAF 1 g 7 FT 1627 mgld ubs)
Fol g Ay 960 mge 2 @ AolE EAKAF
A, ol Z|Wulofel o3t RFAEZXALZHE FEH
E Aear x| ¥ AFEAEA 9 F 59 ]
o8 X3 Aeael fdg Ayarz FEEH, oy
Ajae vy Aearc 3w o] wAE spAl
ohe Adst fAbslsdeh webA Hel A Alolo A ¢

& vlmste 2 A Aad wlepEy dejrE T
23 4 ¢lQdoH(Hall, 191: Pack and Lee, 199%2). o|5 7
A FolA fr=s AYAE updy Aejxe} wiwpdd A
HAag FEshE, NAASL BAPY xgAeFore 05
mg/L NAAS}H 01 mg/L BAP7} & a8 wlz]o]A 125%
o WA A2l FEHNIT o9 NAA A ToA:
ulupdAy Aejante] A= vt 24-De} BAP7}
3=l dFEY v wiA AeAsl HAH
a3, 1 & 1.0 mg/L 24-D2} 0.1 mg/L BAP7} =342 d
Aol A wick dFd FRE F3Ao A5 FHo]
Foaj A Bdo] gl 2Ao] XYt wpdA At
FE=H7] AlFsta wioF 85 wpdA s fxH|E
o] NI%E 714 FE319 2, 24-D9] Fx7} ¥ HALE
Wby Aea GEHEE Az ol Wik B
A B 74 ANELAE fsiME 24-D7F 43 9
< 393> (Guo and Gui, 1993), wjAF9} nlAd< A
a2 5 aptgA A F24] 24-D 10 mg/L o] 4]
Me aliay Bad 280 FolA, wiA A
v AAEZwE 01 mg/L 24-Ds} Olmg/L BAZF 2§39 )
oA 71 o] YAEHE 702 Bop(Park and Choi,
1992) spe o] vl S A3 ZRE iy AHA f
EA % 24-D sx7} $483 Zlez gddd.

MMz o AEHS 7

Somatic embryogenesis of Prunus yedoensis 347

Figure 2. Plant regeneration through somatic embryogenesis in
embryogenic callus induced from immature zygotic embryo of P.
yedoensis.

(A) Globular embryos(arrows) derived from the embryogenic callus,
(B) Early heart stage embryos(arrows) developed from globular
embryos, (C. D) Cotyledonary embryos developed from the heart
stage embryos, (E) Regenerated plantlet.

458 Wby B Ae 10 mg/L 24-D9} 0.1 mg/L BAP
7b EFAYE MS wjAo] 4F 71H 22 A duiksld A
& 24 . fAste 3, 7Y =2 AP g A
NENE st AZAFZAA}F A7 A g MS
71BN wFgeEHn AMERE 5T U=
(Figure 2A~D). o] 5 A Eujo] LA L wjoF 45 F
He) 73zl B 7] Alzbsted(Figure 2A) vl oF7] 7he]
Aol el MM EE 27 ARY S A A (Figure 2B)
olggoz s F ohxd g e AHEw(Figure 2C)
U A 2 7HA A E22 wgstg oH(Figure 2D).
=g A X wd G 1~3 A 2GE 2 AA
E B9k opet g AMEeE FAE s,
B ZH ¥ x| 24-D(20~40 mg/L)elA FE¥ wid
A A s TP st o), AL AGE He
AAEe 2 wdslx] dokor AEH 3= fFE de
Uz st ole 271 2¥E9] 24-D w2 F4E
24-D9) 37t A4 fAdeEN HAA ATz
ddol} AEAZY AFE Asse AR Hdg
{Buchheim et al., 1989).

Aoz way AHEIWE 1/4 MS, 1/2 MS, 1 MS,
3/2 MS, 2 MS wiA|o 27k Aefulj kst AAEu]e o}
&, AEAS o 22" AEAY A EAE
ZArg vH(Figure 3), WjX|9] F7|& Fxo we} Hold
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Figure 3. Effects of medium strength on regeneration of somatic
embryo induced from immature embryo of P. yedoensis after 16
weeks of culture.

0~49%2 W2 zlol& Hglow, AENAFZAA} 715
2] 9 1/2 MS WA 49%¢] ol & & B 713 ¥3
stk =8t Az AAT 1/2 MS wjAle)A 520 mm=
of3ste] AME dolo] 7 AP wixE wdEt 2
g}, 2 MS wiA| A= T2 A3 o|FoiRA] ket
Alz7F WAEYT A2 Zeojx H 585 mmE 33
AN E ok 2ed A Ee Lol F, el
Z719] HAA Q) dde] wiAY FAE FEo] wE @
Aol & HolT v EH A et o|efzte] 27|19 F
oM AddA 7R FE AMEE AGHOZ o}
33 A&Hog AAste Az DAAZE T3 W
Aol 7FsdE Btk olAF AMAEEZFE o} F 4
3 wgA wiAe) 246 oEti T ZelE vehix 9]
o, 27159 A 1 MS, 1/2 MS B} 1/2 MS wi#] e
01 % BAste] A7t wiA|eAM Felsh £7]19 AARH
ko] o] & HzAolgdtk A2 Mol Choi et al, 19%)
TN B4 et A, AFgEEA e o vA]9
Z23 5ol ot o7l fid AEd £ R87) g
A3zt

HY L CEAIE HRLM A HMSe| Bl

AT BAE NPNETY T, A42AY TR 2
424 44 o] 8% 2do] HT YA, wsk AER
A9 RAA AAN AH2AZAA AAU 1 AE
7h A A 5l glojok gk olelg WgASe 3
A ARRAG F9 ol g B Aoz oA
S Wang et al, 1984). o) % Fohs] 5] b o]
4% FAL A5 AN NS BAs BTy
A2 29 §4%E v mesichFigure 4). Y As ¥
A& FA7 T meh A3 Fohe)e 6599 FRol
A 600%2 71 ¥3keh 2ot 098 FRAE 2%
Y ARl FERS WAL S50 BRES
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Figure 4. Embryogenic callus formation from immature embryo in
various stage of seed development in P. yedoensis after 8 weeks of
culture.

5 oldA s YL gopreh A wE dA s}
G2 T4 AN xSt i AazyE A
Mo YL 2ol E BolA it =F A5uE o4
sto] WP Aeja FEA] Ao AEA R} FA
of M7= sgleh ol fte] Al WA uf
g Fd AEYZZAA NN i A B Eolu}
4 el 2 dehtbe AL ¥l mdSudA 7]
2 Aeiae g5 G2 A B9 AES AE3hsel
waed, #EF 098 nASHZYE fHE A
A 596%9 7HE ¥ AE3EE 293(Sohn and Lee,
1992) AR J5A17]16] wet A )2 7)o FA
37 geEtA: A3 Bol(Choi and Soh, 1993), w)Ad &3t
ARANE o) 83 AN T At HEA A A
A o] WEAEZF F2F 212 A4I wekdo.

H 2

getate] A s SR (Prunus yedoensis) 9] v <
gAY Dy AAE AX AMEZRE F23
F AK2en, ol AMENZFEH AEAE AL ¢
A= g2 10 mg/L 24-D9} 0.1 mg/L BAP7L
& A" MS wWiA A 7HE EFAHoE fEFHGLH,
2 FelA 0%7F A Aeiageh =3 iy Ps
ol ¥ 6498 FA AR AA 60%71 LA
sol 7M ¢33 =" iy AAE 10 mg/L
24-Ds} 01 mg/L BAP7} £Aejd MS wiA|A 45 2
Aoz Aduidsted 7Y e AGY2Z UL AR
Mg dE & AT oF AMdEu: AEAZZAAL
A7HEA G MS wiAlelA woate AR AdE 2
t ANEHE 9 £ ALk ol F AMTREL WA
F5ol wheh dobgd 0~49%2 W2 FolE HFPovh 4
EARZAA 7} A7 A g2 12 MS iAo A 49%9] 3



obgg Ho /M dzEA AEAZ A3

A}A' - 'E_ c\%?"‘f‘ 1996"\:]_5 _T]’_-.%—-‘f- 'E]-z‘é:oaq_i,\g H] (7] i;}a}_
BSRL-96-4446)o] Sj3ted 751512

[ |
elEE

rae

Boxus P, Quoirin M (1974) La culture de meristemes apicaux de
quelques especes de Prunus. Bull Soc R Bot Belg 107: 97-101

Buchheim JA, Colburn SM, Ranch JP (1989) Maturation of soybean
somatic embryos and the transition to plantlet growth. Plant Physiol
89: 768-775

Choi EG, Park HB, Kim KS, Lee YK (1995) Plant regeneration from
immature zygotic embryos of Stewartia koreana Nakai via somatic
embryogenesis. Korean ] Plant Tissue Culture 22: 77-81

Choi YE, Soh WY (1993) Structural aspects of somatic embryos derived
from cultured zygotic embryos in Acanthopanax senticosus L. Korean |
Plant Tissue Culture 20(5): 261 ~266

Guo Z, Gui Y (1993) Plant somatic embryogenesis and artificial seeds. In
WY Sho, R Liu, A Komamine, eds, Advances in developmental
biology and biotechnology of higher plants. Korean J Plant Tissue
Culture, Taejon, pp 150-159

Hall, RD (1991) The initiation and maintenance of callus cultures of
carrot and tobacco. Plant Tissue Culture Manual A2:1-19

Janick J (1982) Adventive embryogenesis in pear Acta Hort 124: 3741

Kim CS, Koh JG, Cho RM (1993) Effects of media, plant growth
regulators and dark treatments on in vitro plant regeneration using
vegetative bud of Prunus yedoensis Matsumura. Korean | Plant Tissue
Culture 20 213219

Liu JR, Sink KC, Dennis FG (1983) Adventive embryogenesis from leaf
explants of apple seedings. HortScience 18: 871-873

Lowry OH, Rosebrough HJ, Farr AL, Randall RJ (1951) Protein

Somatic embryogenesis of Prunus yedoensis 349

measurement with the Folin phenol reagent. ] Biol Chem 193: 265-275

Miller GA, Coston DC, Denny EG, Romeo ME (1982) In vitro
propagation of Nemaguard peach rootstock. HortScience 17: 194

Murashige T, Skoog F (1962) A revised medium for rapid growth and
bioassays with tobacco tissue cultures. Physiol Plant 15: 473-497

Norton ME, Boe AA (1982) In vitro propagation of ornamental
rosaceous plants. HortScience 17: 190-191

Park MK (1965) A historical survey on the Prunus yedoensis in Korea.
Korean ] Bot 8: 12-15

Paek KY, Lee CH (1992) Enzyme activities in relation to nitrogen
assimilation in Nicotiana tabacum callus. Korean | Plant Tissue Culture
19:81-87

Park HB, Choi EG (1992) Plant regeneration and somatic embryogenesis
from immature embryo of Japanese apricot(Prunus mume Sieb et
Zucc). Korean ] Plant Tissue Culture 19: 261-266

Reinert J (1959) Ueber die kontrolle der morphogenese und die
induktion von adventive embryonen an gewebekulturen aus karotten.
Planta 53: 318-333

Snir I (1982) In vitro propagation of sweet cherry cultivars. HortScience
17:92-193

Sohn JK, Lee GH (1992) Effect of sorbitol on embryogenic callus and
embryoid formation in callus cultures of rice(Oryza sativa L.). Korean ]
Plant Tissue Culture 19; 179-184

Steward FC, Mapes MO, Smith J (1958) Growth and organized
develpoment of cultured cell. I. Growth and division of freely
suspended cells. Amer ] Bot 45: 693-703

Tabachnik L, Kester DE (1977) Shoot culture for almond and almond-
peach hybrid clones in vitro. HortScience 12: 545-547

Wang D, Wergin WF, Zimmerman RH (1984) Somatic embryogenesis
and plant regeneration from immature embryos of strawberry.
HortScience 19: 71-72

(1997 79 794 AF)



