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Effect of Growth Regulators on the Organ Differentiation
and the Growth from the
Axillary Bud of Sweetpotatoes in Vitro Culture

Byong Ho Chang*

ABSTRACT

This study was conducted to determine the optimum concentrations of growth regulators and their responses

on the clonal propagation in axillary bud culture. Cultivars, Hongmi and Shinmi, responded differently to the

levels of growth regulators, proliferation rate and shoot growth. The shoot and root of Hongmi cultivar in axill-

ary bud culture were conspicuously induced by combination of NAA(0.1mg/1) and Kinetin(1mg/!) while Shinmi

cultivar were affected by the single concentration of Kinetin{1mg/1) and BA(0.1mg/1), and also by the combina-
tion of NAA(0.1mg/1) and Kinetin(1mg/1). Better shoot growth and root initiation were obtained in the com-

bination of NAA(Q.l mg/l) and Kinetin{1mg/l) regardless of cultivars used when Smm axillary buds were cultur-
ed. The shoots regenerated at the high levels of BA(1-5mg/t) were abnormally thicker and narrower leaves than

normal plants and short in shoot height. Frequencies of abnormal plants were higher than that of the low

level {0.1mg/l)of BA.

G AT o E@mel BAGEA ©E @yl &
B o) AR BEST 2 Y BE, KREM
of FiHEstels tAF7 Bus] #isz Ao §3]
meristen °| Y} shoot tipi5E o2 @wYRE LA
7le AL ByysiAl AMAsZ ghop ! s69

aFotE 2e BN YeEe o4& FebA
sl AT o L feldelelMe 2
Fote] virusW HAEA W AR AY olFo
2 gz Yool ol MEH BAEE MA
A ARe WES Gz ok e ojAEA

ojub EH'™'® 9 JEAAIV M Y2 AREE
ol mFatel virusol W¥ L AR olFoixm
gos TFoHE tip cutting®®® BALEELIITIE
Ze FHS T MEMHEEE 2 & Ao |
&stn ek W Litz 3" 19784F xn¥vl9
HESE 3mm 2712 gl BA lmg/ ¢ol A7t
o MSiEmol M4 HEG R BRI Y EHEF
Bl afett & @ERSIH ol BALERE B0l &
Foll MAstuA ¢ Molle BRIEHEY BEML
ERol EBE A BRSO RS gt

mpebA B HBES feivebed A RELEY LEs
HES BFIEEY 4 SEML £ ¥BE

alzl+ auxinFk 3 cytokinin 38 H£RFHYHE U

T EKEH BFKE(Department of Agronomy, Coliege of Agricuiture Kang Weon National University,

Chuncheon 200, Korea) {19€1. 9. 20 #3%

— 401 —



NAA, kinetin, BASl BRE Rt KRBIE
BAY HEwel ExE ¥ AAsAch

M L KX

REAE LES} HEE 20cm potol HKAE
o 2gE F4&Adch

Elel MEe 3~4 e BEE 7td E704A
AL BEs: 70% ethanolel 1HF¢ T2 Fol
Q42 23 MAsta 10% sodium hypochlorite
£A(5% Cloll ¥o] 10#2 8l @A o &
Az 33 Aok 459 B BF 9
HEAHS 2mm, Smm 2717 HA WEFstA B
' MSiEthel f71od k&4l thiamin HCI 0.1mg/
é. glycine 20mg./ ¢, l-inositol 100mg/ 4, su-
crose 30g/ €& $3 agar 8g/¢& A 1
& EAHrmz 3tz o rlel NAAS kinetin, BAE

@& E& AU el pHE 582 B
Heten 120 CNA 2047 nABEE shatch
FRBL 28ColA 2000iux HER 244120 HE
& FHo9 HE 45 Fol shoot o o), =hei4,
g, 2el4 o 2eidol s BESAL
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W& NAA, BA, kinetinol #&F 24¢ sho-
ot 7k o £RBd olde HEE £ 1A} £ 294
vyetlgth SmmS & explant o EFE(E 1)4
shoot 2l Hole fLFEet HEA Aolzt e
0.1mg/¢ NAAS 1mg /¢ kineting HEEHITHF
#¥E7H 46cm, FIEZE 40cmoldL, lmg/ ¢ ki-
netin & HEEA X7 36cm, HFEZ 40cm
2 ol § mEs Y £ HRE UEE

NAA® 1mg./ €= kinetin lmg,/ €2 #E&olA

Table 1. The effects of growth regulators on the growth of shoot derived from axillary bud of

sweetpotato cultivars after 4 weeks.

Shoot height

Hormones (mg /' ¢) Cultivar (cm) No. of node No. of leaf
NAA 0.1 +Kinetin 1 i 48 % AT
NAA 1 +Kinetin 1 i o7 21 288
Kinetin 1 g 218 22(2) ;'.22%;
Benzyl adenine 0.1 g %g 23 ;3&?;
Benzyl adenine 1 ? é'} g? g’llg}gg

Ls D H1% 187 16 310
L s D 5 1% 0% s o4

Axillary buds of Smm length were cultured
H: Hong mi S : Shin mi

£ shoot & Zol7} golzios BASl BE~ BN
stee s e Mok NAA ¥ BAel #E
7} Bmygel met explant7t A &HAl callus {63t
@il eul olet o] explant o 248 48 cal-
lus &Kol shoot® £ES MHsie Ao s 4z

o @E5Ye FEAN BARES 87t shootel i
deE et R T My & HHe FHR 22
RS ugrch i £592 BAY @KL EN

* : fully expanded leaves.
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HE ¥4 01mg. /¢ NAAS 1mg/¢ kinetin ©]
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Table 2. The effects of growth regulators on the growth of shoot derived from axillary bud
(2mm length) of sweetpotato cultivars after 4 weeks.

Shoot heigth

Hormones (mg./¢) Cultivar (em) No. of node No. of leaf
NAA 0.1 + Kinetin 1 g ié i? %Z
NAA 1 + Kinetin 1 & 23 0% 08
Kinetin 0.5 ? 82 g: ig(aer
Kinetin 1 § 0 20 3502
Kinetin 5 g 22 12 2
Benzyl adenine 0.1 g 82 ‘l)g 5:3(0.6)
Benzyl adenine 1 g 82 %8 gg
Benzyl adenine 5 g gg : :

S R
L s D s 3% 0% L6 I

* : abnormal plants H : Hong mi

Ao ol Smm e explant® A9 HAEA
46cm, HEZ 40cm U 2mm explant @ A

77 CV. Hongmi

: Explant size (Smm)
gk —-——+ Explant size (2mm)
NAA 0.1+Kn 1

sk
54_ Kinetin 1
g
23k NAA 0.1+Kn 1
§ BA 0.1
& 2

—~—8NAA1+Kn 1
NAA] +Kn 1

0 1 2 3 4 5 6
Culturing period (weeks)

Fig. 1. Effects of different concentrations of
growth regulators on shoot growth from

axillary bud culture of sweetpotato.
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Table 3.

sweetpotatoes after 4 weeks.

Effects of growth regulators on the rooting of shoots derived from axillary bud of

Explant (5mm length)

Explant (2mm length)

Hormones(mg/¢)  Cultivar No. of root Roc(,gnfgngth No. of root Ro?;?ml;gngth
NAA 01 +Kinetin 1 H 48 s o i3
NAA 1 + Kinetin 1 e L o 03
Kinetin 0.5 H 24 3 . 03
Benzyl adenine 0.1 g ig gg 82 8%
Benzyl adenine 1 IS{ 33 %'21 8(5) 8(1)
Benzyl adenine 5 g 88 88 88 88

Lso  HYZ If %A 058 030
LsD  s{% 15 165 106 058
H : Hong mi S : Shin mi
77 CV. Hongmi ~ CV. Hongmi
| e

No. of root (per explant)

Fig. 2.

Culturing period (weeks)

No. of root differentiated on different
concentrations of growth regulators ac-
cording to culturing period in axillary
bud culture.

Ao ERGMC BEStH 2 explante] 7|7 2
& gac MAY Hde] HY#EE dede ¢
A ERAMC) LEY oz A4

e Mu(E e Xt FEI ST wE
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Root length (cm)

NAA 0.1 +Kn 1

BA 0.1

‘ NAAO.1+Kn 1

NAA 1+Kn1l

_®NAAl+Knl
-7 _BAO.1
= >

Culturing period(weeks)

Fig. 3. Effects of different culturing period on

root length differentiated from axillary
bud culture.
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Table 4. Numbers of normal and abnormal plants formed from axillary buds of

sweetpotato

cultivars in 4 weeks in Murashige and Skoog medium with various concentrations of

growth regulators.

No. of plant
Cultivar NAAO1+Kn 1 NAA1+Kn 1 BA 0.1 BA 1 BA 5*
N AN N AN N AN N AN N AN
Hongmi 19 0 20 0 19 0 16 4 10 10
Sinmi 18 0 20 0 18 0 15 5 12 8
N : Normal plants. AN : abnormal plants, * : mg./¢ Kn : kinetin

-

b E Y

Plate 1. Abnormal plants were observed at high
concentrations of BA in lst generation
culture.

Plate 2. Multipl shoots were developed after

transferred to on medium with the high
level of growth regulators.
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Table 5. The effects of growth regulators on growth of shoots differentiated from axillary buds

in sweetpotato after 4 weeks.

1st generation 2nd generation
Hormones (mg./¢) Shoot No. of No. of Shoot No. of No. of
height (cm ) node leave height node leave
NAA 0.1+Kn 1 46 7.2 93 43 2.4 3.7
NAA 1 + Kn 1 0.7 2.1 2.6 04 0.4 0.5
BA 01 3.6 6.0 7.0 1.8 3.7 4.5
BA 1 2.4 53 117 0.7 33 6.4
BA 5 L1 33 51 1.1 4.2 7.7
LS D 5% 1.16 1.30 2.29 0.50 1.52 1.47
1% 1.57 1.76 3.10 0.68 210 2.03

Kn : kinetin

Table 6. The effects of NAA, Kinetin and BA on growth of root initiated from axillary buds

in sweetpotato after 4 weeks.

1st  generation 2nd  generation

Hormones (mg./¢) No. of root Root length No. of root Root length
NAA 0.1+Kn 1 48 5.3 2.2 1.6
NAA 1+ Kn 1 1.6 1.7 2.1 1.9
BA 0.1 1.3 2.7 34 24
BA 1 3.0 3.2 0.1 0.1
BA 5 0.0 0.0 0.0 0.0
5% 1.29 1.02 1.14 0.90
L s D 1% 210 1.74 1.57 1L24

33M%ct BA S5mg/Z o AFtE AN &
WAL R clcl4 o EHIL Bmste @meld &
olgigt B 149 explant N4 43t shoot
B @mel g AAoicis A Eeho] ol HR
& ¥Ad(k 56).

@rRuggel Lea(E 6)+ 01lmg/ ¢ BAYL #
7H il M el 4o fejdol st S Agioy,
~RIE®A A 0.1mg/¢ NAAS 1mg,/¢ kinetin
womaEss A ARNY FRE Jdetd el
487, Hejdolr} 53cmith weld —XixFE
ZRBRIEEY ekl BRkses TEY ol
GE ez gEse @RSEN RES Telse
el KT H™ich

&Y 1789 explant 248 s{t=l& shoot
o9 FE(R e 23 8K del ERE v 9

oo dedel] e HoAzn, %3 BA 5mgl
o] A7d il ME el Es s eldch
BA 1mg/é4, NAA 0.1mg /¢ + kinetin 1 mg/ ¢
NAA Img/¢ +kinetin Img/ €l Ae 1742 ex-
plant &f 1712l shoot 7} HESEIU X shoote] o]
b Adeov 2 #ESY BA(-Smg/OdNAe 1
el explantol 4 o2l M2l shoot 7} ksl oo
shoot & ol Az viHAWMPHE BBl 9
skt ®=3 BAS SE BmYol A% callus Bk
o] gatch

Callus =48 FoE #ifie 7Y 4 ex B2
EyeEe el Eote BEA Ags47, F3Y,
) St ol A F o2 gyl M @BEsin 9ok

dtdof Yang?' §-& ofame}stAE callus AH
€ A8 seAdoR AT - Hynes o

Table 7. The effects of NAA, Kinetin and BA on the shoot differentiation from axillary bud

in sweetpotato after 4 weeks.

Hormones (mg /¢ ) NAA 01+ Knl NAA 1+Knl BA 0.1 BA 1 BA 5
No. of shoot 1.0 1.0 1.0 2.1 3.2
No. of shoot 2.2 2.1 34 0.1 0.0
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