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Effects of Growth Regulators on Plant Regeneration in Shoot-Tip-Derived
Embryogenic Callus Cultures of Sweet Potato (Ipomoea batatas)

Eun Mo LEE*, Shozo FUJIOKAY, Akira SAKURAL, Chang Sik MOON, and Tae Hong ROH2
Chungnam Provincial RDA, Taejon, 305-313: !The Institute of Physical and Chemical Research (RIKEN),
Wako-shi, 351-01, Japan: and 2International Technical Co-operation Center RDA, Suwon, 441-100. *Corresponding author.

The hormonal regulation of organ differentiation was investigated in the tissue culture of sweet potato. Embryogenic
callus was induced from shoot tips cultured on MS medium supplemented with 1 mg/L 24-D. When embryogenic callus
was transferred to medium containing 0.1 mg/L GAs, its proliferation was stimulated. The callus gave rise to plantlets when
cultured on medium containing 0.1 mg/L BA. Addition of 0.1 mg/L jasmonic acid or 0.01 mg/L brassinolide to medium was

effective for the development of healthy normal plantlets.
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I7ube geE f iAo v a3 A4
Eolw, =3t vigks 9 oghg A4S YHAME A=z
olvh(Liu and Cantliffe, 1983). 7o} TA4LE £ Xy
FE S8 FAAE SRR REE A4t g b
AE F2 83 gich dorBes HAS e g2 2E
3 mpariA 2 g FRe] nymbe wlejya B2 Wi
Ao Fd=AA, Ao AT 9 3L FHA717] 9
A v A B EA S AR Fo] 2 8 sho(Bouss,
1976). $-¥FE PAE A ARS8 glev, A
e Zede] 7AHFR AEA SR7A A7l wol
A8 wFEA otk wetA Aok A dojal
a5 AZAE Addez Bgs] ddME 7y ek
Az} ol9] A A A Hge] Hstrh zalwjokelA wigk
A& Ao AR {7, TRV ARERAAY £

9 Bk, @z 2daA ZHos fE¥C E

AAzAA L] HAHY FAHL I8 QeHg & JFgS
22, A Y29 Aele AFFA @ 95
BEAAS =58 4 9 cH(Park and Lee, 1980). Liu &
(1989) xub A22E 0530 mg/L 24-D Hrhf Aol
Aoy A g AAERE 28 4 e, o
A M EE= 002 mg/L ABAS} 002 mg/L 2iP A7MujA]ol] o]
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At 2AEAZ S 4 9T Sk wEA dlel
WA A A §7 ZA1S 10 uM 24-Dst 1 uM BAP
EiA £ 5 uM 24-D AR A, vl ey A
2 frAE 1 uM 24-D -3 QAR oA sssld e
(Raymode et al, 1988). =38} Kim %(1992)& 7]ujw)cksl
37ut #e g kinetino] FHF-H wiAjol wjokste] A EA 2
A ol AN B dFe TTvl FFne
dF3A AAE FHstual, Adutezyy Wi A
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AAR F Zeo] 3 em HE g, AddS Aoz
coatingdte] 10w 2 3|AHH AolYAAEF LA (FEHA
A 10%) o 1587 Ast F 902 4-53] A5k
£%4 ARE 3014 o4 907 1IE 290 2
3E AFstd nlEl Fu)E wiA e o]As ek WA=
sucrose 3%, ‘A 08% H7lEl MS 7] Eu=|o] 24-DE 0,
05, 1, 2, 4 mg/L A7}3le] petridish (90 mm X 12 mm)e]
D LA $EL F NS AR Ase] a0z A
sk A F A4 =27 selA 0, 10, 20, 30, 40, 50
wjeket ¥ 7|19 S AT Aea YA EE A
2 A7E 2Askel WA mmd) ©2 B39

HY Rz Al

KIST fA3stdaels Fobit2 17vH(Ipomoea
batatas L. cv White Star) w*&A) Az A(1 mg/L 24-D A
7 MSuljA|ol| A 45 7HAS 2 WA E m@sEA £
FAHE A7 23 mm 27|12 A 30 mL WA 7}
9 petridish (90 mm X 12 mm)e] 6748 o]Asted Ml
B0 2 319} v]x]= NH4NO3 2 inositol, nicotinic acid,
pyridoxine-HC], thiamine-HCI, glycine¢] &H-f-%7# -2 MS
7] & Ao sucrose 5% 9 A 08%S Hr}se], BAgt
GA+E Z+z} 0, 001, 01, 1 mg/LE B3txalsteddh 25°C, 9
A7t #2A sl A TF7E wjekst 3wy e, shoot
&, T4 AYAHFA S 2

M| MZZHY HH

WP A A ofell A HoiAl AM EME 30 mL WA 7}
4% petridish (90 mm X 12 mm)e) 72HH . oAl 5}
A2 MEoz sigdrh wiA:= NHiNOso| 3457 o
= MS 7] ZujA]el] sucrose 5% H SHA 08%& FH7I3le,
BAS®} GA+E ZtzH 0, 001, 01, 1 mg/LE E3txjz)slgdch
weF 27 wpdAAe s o Ay YA A s
on, A Eu, shoot, 5, T, Aex YAHEE 24}

s,
SFASH by

2wl Ipomoea batatas L. cv White Star) wjra] =]~
2 AREAASL AARA e MS AR oAt
shootZ HAAIZE ¥AH shoot?] HHES =7) 5 mm=
Adtsle], 10 mL wiA7} " A1H3H22 mm x 150
mm)of] 14 A 158HEo 2 igduh wjx]:= NHiINOso]
A & MSiA| ol sucrose 5% P A 08%S A7}
sted, 0, 001, 01, 1, 10 mg/L ABA, 001, 01, 1, 8 mg/L
jasmonic acid % 0.001, 001, 01 mg/L brassinolideZ 23}

Ak wjE> 5°C, AT F2A M 557k woka ¥
°§T» }_Zo]-, %Zl\_ e JXOL% }_}\}-']—ﬁﬁ}-
2w

TT0b BUELAl 24-D S F H{ET|ZHO] IR
ool olxl= S
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ARAE w7170l BA Y] 0-2 mg/L 24-D F7buiA|
AAE 9% o4 BEFHA 22t 4 mg/L A7 3%
e vl 0L7AE 60% ol HEHALH, o]Bet W)
F717te] AolAeE HHAE AdsidA 24 A= o
ARE BEEE A3 At (Figure 1A). Shootl= 24-DE
A7pg A ME A3 PAol o Holow, 24-D FA7}
Wl A o M ak wjoF 20U Foll o 4%, 30-509 A}olel] 65-69%
A H 1 3L(Figure 1B), Shoot A5 FEA A} wjoFat 3
AR A2 YK A2 Holgeh $eje 24-D T4
7hlMRE 13% B2H A 05-2 mg/L 24-D b A o]
AMe ok 10978 2o AdAA Aejart vz
¥ UEE FEAAT o Aar 98 /|RY4E

Table 1. Effects of BA and GA4 concentrations on organ formation
from embryogenic callus? of sweet potato cv White Star.

BA GA4 Embryogenic callus No. No. Callus
(mg/L) growthb(1-12) shoots roots (%)
0 0 55 03 1.0 0
001 71 03 23 0
0.1 115 07 31 0
1 6.5 05 11 0
001 0 41 03 05 0
001 33 06 12 0
01 33 08 07 0
1 40 01 09 0
01 0 35 10 07 13
001 32 08 L0 %
01 26 05 15 8
1 25 02 05 50
1 0 23 05 01 52
001 45 08 04 21
0.1 18 03 0.1 70
1 27 04 01 BY}
F values
BA 9.2%x NS 45**  159**
GA« NS NS NS NS
BA X GA: NS NS NS NS

aEach embryogenic callus {about 2-3 mm in diameter) was exised
and 7 explant cultured on 30 mL of MS medium without vitamin
and NH4NO3, supplemented 5% sucrose and 08% agar. Cultures
were maintained under 9 hour light conditions for 7 weeks.

bValues indicate 1 as 5 mm in diameter of callus.

°NS, #*, **. nonsignificant and significant at P=0.05 or 0.01,
respectively,
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Figure 1. Organ formation from shoot tips of sweet potato cv Big One cultured on medium containing different concentrations of 24-D. A:
Survial frequency of explants: B: Shooting frequency: C: Frequency of non-morphogenic callus formation: D: Growth of non-morphogenic callus:
E: Frequency of embryogenic callus formation: F: Growth of embryogenic callus.

v e Al 29K (Figure 1C). w] e A)
W 2047 S AAS Holu, YA
ol $71817] Al#tebalal, 53] 05 mg/L 24-D A
7Fﬁﬂxl°ﬂ*1b Wk 5044 AT 7 Edoh(Figure

D). wgAy Aae W NUAAE FAHA do,
e 4097358 05-1 mg/L H7pef Aol A v F ety A2
29 EAstdA Y412 (Figuwe 1E), Feie ol
st A wgFy g 2H 02 FAH Y oH(Figure
A). 53] 1 mg/L 24-D A7plA| oA e} 50U 7o 72
28Xl 3B3%E M} B4, AT S mmZ AEE sHA
43 819 eH(Figure 1F).

BA % GAs
M EM

oo 1O

SEX27F D+0F e Aol el

AP el s 2412 01 mg/L GAr SEAIIA 1A ©

o] F o1} GAs $ =3t Aol HA A k3keH(Table 1).

w3 BAZ Arlsld AA ZA)L ouid oz oAs=
Aol T, E3) BA 327} ¥¢42 1 AE: A9
Wby A A2 HE shoot: 01 mg/L BA @5 3717

A AHAG G L2 7B Wl A=Y, A%E
A F57 9 =7 34 el YK Figure 2B). A
AAZRE Bt 01 mg/L GAs S-S A 3R 713
HZ Hgeu, BAS Asietd #Tel Asfdx 53] 1
mg/L BAS A7k 7|9 ZFHA gdoket wpEA A
2 g F A ddgt AYAE RS ¢ Ad9ed,
old A2y 01-1 mg/L BA A7hjA| o A5t FAAH AL,
GAs =0 a2 Aol &= glol=t

H3lx
=

f2]oll ofgt 710F HMMIZsge] ey

a7k AAEdE BA 2 GAs S E wjA|el
3 Afdle Melexd HAyA Aele FAsHA
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Figure 2. Plant regeneration through somatic embryogenesis of sweet
potato cv White Star. A: Embryogenic callus (EC) and non-
morphogenic callus (NC) derived from shoot tip explant: B: Shoots
formed from the embryogenic callus: C: Somatic embryo (E)
developed from the embryogenic callus: D: Plantlet regenerated
from somatic embryo.

Table 2. Effects of BA and GA4 concentrations on organ formation
from somatic embryo cultures of sweet potato cv White Star.

Table 3. Effects of ABA, jasmonic acid, and brassinolide on organ
formation and growth in embryogenic callus-derived shoot cultures of
sweet potato cv White Star.

Growth regulators No. Plantlet No. Root

(mg/L) leaves height {cm) roots  length (cm)
0 65 48 20 147
ABA 001 86 51 25 140
01 72 49 17 165
1 47 30 08 168
10 43 16 0.8 2.8
Jasmonic acid 001 83 52 2.1 124
01 98 56 23 107
1 83 60 2.8 96
8 55 22 14 25
Brassinolide 0.001 72 47 2.3 101
001 90 65 39 100
01 67 6.1 2.7 35

BA GAy No. somatic No. No. No. Callus

(mg/L) embryos shoots leaves roots (%)

0 0 08 08 55 11 0
0.01 06 09 45 09 0

0.1 09 08 27 10 0

1 11 03 57 05 0

0.01 0 14 05 28 05 0
0.01 04 14 43 18 0

0.1 12 0.3 27 04 0

1 06 03 37 01 418

01 0 11 04 32 08 83
0.01 03 13 68 23 83

(0.1 04 07 42 06 068

1 11 13 34 03 835

1 0 09 06 50 02 168
001 05 06 45 09 0

01 03 19 33 01 250

1 09 04 35 05 583

F valuer
BA NS NS 66* NS 58
GA: 32* NS 33 39% 1L+
BA X GAs NS NS NS NS 23

aNS, =, *+. nonsignificant and significant at P=0.05 or 0.01,
respectively.

Ao g whgali= AT BA 57 Z 3}
L} GA1 3ol tha

z}e] 7} 9l ek (Table 2).

E3] 001 mg/L BA HrlzAdA 14702 714 ot
(Figure 2C). Shoot:= 001 mg/I. BA 1 001 mg/L GAs £
A, 1 mg/L BA ¥ 01 mg/L. GA+ 2o A 2tz 14,
L9W7F A Do, AA2HA ] T/ 9 FET Aol
819l tH Figure 2D). ShootZ¥-E] 42 3 A= BA 01 mg/L
BA9} 001 mg/L GA+ B8z 6875 74&F ook 1t
&2 1 mg/L BA ¥ 01 mg/L GA+ B3 2Z A ¢,
shoot AJe] fzaldd AelFolM @ AgFelslet. A
2 e %9 AW vhAAz BAZ B7HE Aol
F2 A= o, o] A g2 GAr L=
A Fo] Z7}3l Askolqirh

ABA, Jasmonic acid 2! Brassinolide X2|0)| 2|8t T+

of AALEX ’é:‘i%%é
Aok fraf wPPAAYAZE el shoot HH A
7] 5 mm)-& wjFst 2%, ABA 001 mg/L A EeA= o
27w} 99 §40l FEaRe, 28, 24, 2
o= 2 zlo]7} algdtH(Table 3). 8y} 1 mg/L oA
ABA FEoME AAEANY A% 9 3 “3“"1 A H
1, 53] 10 mg/L ABA H2|FoME el A&o] oL o
A= eic). Jasmonic acid: 001-1 mg/L %E‘:‘é-&oﬂ M= 1
AR AR A&E FAATE Aelsl o), e A&
o= & odgke] ¢1¢lth. e} ABAS} 7te] jasmonic acid
= 8 mg/Le oAl A 2 e A&E A
93}, Brassinolider= 0001 mg/L AT A= AAR 1 A
s &2 el HE Aoyt ¢l o), 001 mg/L A7t
TolME i 2 ASE SA39w =3 01 mg/L
A7FFo M= Y] ARS €3] JAAHAF.
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ofepiAl ZrEe] Awkuickel ot wipiAAYA fFEE
S-FEHAA 7]"}]‘}] FEA d AdFFa A 59 1;;1 0
2 o453 gleh AES AWM AAEEA L] F
FEE M) e 24 Chopdl e £ 2% 9\17‘:‘
I, Liu 5-(1992)2 270} AFEdza$ vigA] 99 A
F2AA(24-D)E 9d F=(1 mg/L)Z H3lvjegte 4
A7} oo xZFHE 717t utebrM Fe) -7} ksl
dol S Buslget 3 24-D FEF Fo|AY o
Fo, ety e] A7 7e] detd R oR JdEHI glL
v, 2 Aol Ao 83k 717 24-DY F=
| odeke A kel &, vy Aejae vk of
109 Foll FAHIZL ] Aejae 4047 PA=H
®§ Liu 5(1992)¢ 219= 274 shoot JAF} W=
24-D FAH7L wiz oAt #2AH =, old AAe=
shoot 343} ol 24-D7F A 28-S sl w7
gias) vyd DAY~ PH = 24-DrF EXHOE 7
&S}b d, 3] o]5Y AL 1 =/} 9§ 3E n|H
= 708 A, a8y 2 d3 4371 Lin $(1992)
Az} o2 olfi Aol AHEE IFeke FFo| o
7] ol HEAZEAA g FEe] A A
olo 7]¢ld: AR E AZtEY, o|Hd IsME YR
Z ol s AES For) gidy Az,
27 AAAZHE 7F349 Fef= BF AHA F
99 o AAERAEA e} wSBAAZA 5o Aol
of 9N ZA FIE e Zoq I Qi LA
YA 24-D7} A4 wiR oA 2 o 229 2 9l3,
e ARl AE ARERAS 24} AA, ABA
47
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2, of

717k ek 3 FA b A ] Aoz AEA

AL 4 doHLiu et al, 1939: Raymond and
Canthffe, 1988). 2 AT AN JRAZAANE LA s}s
w]z) el A 0370 shoot7} 3jA % uld, BA 01 mg/L %7}¥
WAl A 107 HAAH A atebA oledt A BAS ]
S5pd Al A9 AYPAES FHEG FPAE 4 S
viepdeh, =3 Kim 5(1992)2 BAZ}E #H7Hd HHXMW
Callus like tissue7} FE=Ed o8 A S 29
o} frolgt Aog By glon), & AFA dejAl A
dre AFY ol g Aoldeh old Ax 2HL
FF ZAEA 54 9 A FFAAMY #AY 8<le] T
HRo o)t % A2 A

71Nl 554 shootE 71 AujekA] ABAE A5k
2 Aylsle g z2T¢ vLst A PA 42 Jehy

T gloy, R A e A3 He J4E AAA
F o} Jasmonic acid®} t}S jasmonate= ABAS} w}a7lA R
A ZAN YA B AR AARAAZ AE2] A
§ ot 99 w8g st TAR oA 9lod
{Meyer et al, 1984), brassinolide 2413} 738} Ab324-&
A, vl 235 Jeple EAE, 53 R A%
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& EAsE= Aoz o)z 9l (Sakurai and Fujioka,
1993). 2 Al3e]|A] jasmonic acid¢} brassinolideE JI¥EZ
A2 g 7§ToﬂL F29 A gAH o}, 0.1 mg/L
jasmonic acid #-& 0.0l mg/L brassinolideZ i}ﬂfﬂ— 7] 3]
= shoot Aol FAAol9leh mhebs HlwA A9
jasmonic acid®} brassinolideE o] -&3&hH HA ‘L} 2215 ¢
AL 7FgAd o] A Sk

H 2

Al Adwopel] gt $FER AFFA FAAA F

3 o A& X yFzAEA] FAE FHs| 93]
o AYS £Y3ach 279} A2 1 mg/L 24-D A
7k MSui Ao A wiok 4097 wpdA Agart A
oh ®=3F FAE wpdA AzaE 01 mg/L GA+ H7HE )
Aol wHokst A, EHA SR v AAE 4 2 F
Ao] 7hgstgl o, w2 225 E shoot AF3he 01
mg/L BAZ} &3l AAEMEHE shoot A¥-3+=
001 mg/L BA$} 001 mg/L GA+ &2 0.1 mg/L BA<2} 001
mg/L GAs EghfA| M F3stglon, 01-1 mg/L BAS
H7HE wjA ol e A A gl A e 2RE 54
o) =iekat Aeart YAEHAS AMERE vfokate] Ao
A 5 mm F7]¢ shoot Atg AuwjeF A], 0.1 mg/L
jasmonic acid ¥ 001 mg/L brassinolider} H7}d wjz]o
A £AEAL A5o] 714 Fashelch

AL & 98& 92 331744 STA Felowship 2130 3}
A 248 A7 Aselm A Al A=Y wg 3
of dstel AT $43 £BL AT F2L A A A

9% Eihioh
o g 23
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