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In vitro Tuberization of Dioscorea alata Linne.

Kwang Jin Chang*, Chang Yeon Yu** and Cheol Ho Park**

ABSTRACT : This study was carried out to develop the propagation system using /n vitro induced-
microtubers of vams (Dioscorea alata L.). Effects of kinds of media, mineral composition, sucrose
concentration (0, 2, 4, 6, 8 10%), photoperiod (0, 8, 12, 16, 24h), and growth regulators (NAA, IAA,
7R, JA-Me, ABA) on the development of microtubers, roots, and shoots in nodal stem segment cultures
of D. alata 1.. were evaluated. Microtuberization in nodal stem segment occurred on all the media
supplemented with growth regulator and sucrose. Among basic media, 1/2MS medium was the best in
microtuber induction. NAA was shown to be the most effective among the growth regulators. Optimal
NAA concentration was 1mg/l. The microtuberization was the highest at the concentration of 6% sucrose.
When the nodal stem segment were cultured under darkness, the tuberization was increased markedly
compared to those cultured under light condition. It was also noticeable that the culture in medium with
NAA produced only microtubers and roots, but no shoots, in nodal scgments. In this study, the optimal
medium composition for microtuberization in nodal stem segment was found to be 1/2MS medium
supplemented with 1mg/1 NAA and 6% sucrose under dark condition at 25C.

Key words © microtubers, yams, stem segment, growth regulator, tuberization

AMAR o2 oF 600F0] £ixH] ded, L Fof
A z2 A 500 o] Agoz o g=3 2UTh(Coursey,

1967 ; Hayashi etal., 1991).
o} (Dioscoreaspp. ) & G - oA x| H 5t o} Sl AW 1 e vk A4S B
wa} eUAGAA BN xS0 dom o uhe F3ES ok, AYFS ¥y, AYE
S (h) o] B3 = g A Eot)h vy /e o =3vk 5o Astm vk 53 AEFdE

« AREd AT EL2ET (Dept. of Industrial Crops, Korea National Agriculture College, RDA, Hwasung 445 - 890, Korea)
wx ZrAietw wg A s 8 ( College of Agriculture and Life Sciences, Kangwon National University, Chunchon, 200 - 701, Korca)
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i &hot AR, olAMut (BB Fo] EYEo]
A A led AZAE D, alw AR
of Bvtx A= QAo e, 1988 ; HiE—

BB., 1974).
ufof = AE 15~20%, ©MA 1.0~1.5%7} &
f5ol A, HEgR Ce FR3th F2 kg

2 2 Cholin, Saponin, Musin, Araginine &
o] AoiA A 9] 487 %F Fdat A AMAS, Aok

g, AGZEE Y L] Badgn Y ®
g 2, AE Amino acid & @58 7%
AFerx B8=7F gt I vt A FL
2 717 Eol 2y o 4au7L F5ahd
*1 254524 AujdHe] Frleta de F

dJolth (el %, 1996 ;#f%5., 1988). $ejviatel o}

ZHBH S AHHEH, 1990l 10dha HE R ol
199730l = F2 351haz Al ZA 271342 Ho)
1 glom Arkakell A % 1990 &) 664, AM/Tel H]
Btcd 1997@011{« 2, 104M/To. 2 o1 d A 24 o
Atk @A vt A XA AuiE 3z glent
A e E A of oF 80/7 284ha7} +=L =4 o
wﬂﬁ‘oﬂﬂ Asln o, 18} 102 A
B 19904 o 645kgow 1997 ol & 608kg &
9 = I =t uke) &2 A A
T+ ALY SAEFo) AFE AR

oﬁ, onl

& g7t E TFAEE drl AdE 9
A ArkE Austa ot Bk e 4 gzt
A A =T FAE nBste] A9 do|rt &
< ©@vtkg A st st 7 27k 9l
ofell FFL §Ho] 53 FAXA %‘a*
obtt D. alatase 214 2 k&2 2R £ 940 f
S A E 3 T whe YA G ol Jo
2 1A% D oy D alatase FAx7t B3
A ot WAe] Fagh AA Fo shjolnt
(Hayashi et al, 1991 ;#kiflis., 1990). o] =3
Y2 ol ote] 2AF L NFF A AT F
AAXAAS Y nA B AFE s
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Murashige & Skoog (MS), White (Koda et al.,
1983), Linsmair & Skoog(LS) ¥ Knop (Asahira
et al., 1979) 2 4% F dixlo] NAA 1mg/ !,
Sucrose 40g/ ! & AH718tE . Whiteml ] & pH
5.6, 7€ ¥llA &= pH 5.82 2A 3 F 3 8g/ |
E H7SA T o] ¥R & 20X 120mme A} 3 ol
20m 2 EF8ked 120 Tl M 2083F 1% A sk
th o] wiAloll ERAGHE A F AT Y A4
sto] 25T, 14413 €7, B % 5, 0001x8 3o
A9 QT4 Wl A Al 3

~

BiX| 2 A o) DAY Mo o|X|= L&

t=1

A48 19 A3z AW gAeol M F49
MSHl =] of] thsto] 3G Aol gt F7IE 7 =
73, 53 Bade] Gl thated A Estdth

MSHIR], MSHIR| A A A AFE 12802 744
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AEFS AT 4F 7o WAl & ol &3t o] W
Aol NAA Img/l, sucrose 40g/1E #7}stm pH
582 23 F A 8g/1E It o] v
o 43 13 2o R dH & X 4so
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A& AFE3FA sucrosed] FEoF 2 AT o § AR S 2002 482 3uEs AT
of et A Estd o).

NAA 1mg/l1 A7} & pH 5.8 A3 &3 Z4m} ol DA
8g/15 @713l 1/2MS iR 9] sucrosed) ¥ & 2,
4, 6, 8 % 2 10%2 2F e 242 FF 3 DGH S X tixiel Z2F7L D AE Mol ojx|l= 28
& & 25, 5,000xE ZHAIZHO, 8, 12, 16 &
24A7Ee) 270 ol 3022 W F AR RA & AR, AopBGS W) R v nE
2 FA] AL 2P M 179 APHS Aol X AL FAHAL A FAL 2
=200 2 3R, 27} glith (Table 1). ob&= B LS 31 MSH

2 ¢] mol-go] 2tz 85.0 @ 84.2% & -2 H]3
White, Knoptl R4l 45.0%, 44.4% 2 2*Th.

23 39 A2 AABAP S-S sucrose & 6% T EEE 9 AR S dsidE MS, LS
o kE 2T 7H FL 23 E VeI UL A ud 45 F 52 718 A7 A 2
oo wiF Izt @EHE It 6%FEY 71l glof A MSulA] 71 LSulA] Bt &3k
sucroses H7haF 1/2MS WA & o] &8 otE MS, White, LS % Knop WjA = AS7H#]
4 sl M A BT AR 4TS FESHTL Fol Wa)g frAste] o] &5 of gtk (Gregory,
ARZZHEHD 2= BAY NAAZ o] &3td 0, 0.1, 1956 ; Koda et al., 1983). o] 4&F<] v
1, 2mg/l1 3% &4 L =getgrt. Asre 1628 NAA Img/ [, Sucrose 40g/ [ & A 7bete] np 317
o wi Aol RyrA TR S A AFste] 307 v & HAol vl A= 4gS v FES A3, MSwA|

173848 2 A7 9A & ZF e 179 N FH7AEA o] ThE vl vlE Egeng

Table 1. Effect of media on tuberization, sprouting and rooting in cultured nodal segments of D, alatal..

oo Tuberization Sprouting Rooting Width of
Medium (%) (%) (%) tuber (mm)
MS 78.9(15/19)" 84.2(16/19)" 84.2(16/19)" 4.1+0.47
White 60. 0 (12/20) 45.0( 9/20) 65.0(15/20) 4.3%+0. 41
LS 70. 0(14/20) 85.0(17/20) 70.0(14/20) 3.740.35
Knop 55.5(10/18) 44.4( 8/18) 55.5(10/18) 3.2+0.38

“Number of stem segments tuberized/Number of stem segments cultured.
* Number of stem scgments sprouted/Number of stem segments cultured.
* Number of stem segments rooted/Number of stem segments cultured.

Table 2. Effect of modifdied MS media on tuberization, sprouting and rooting in cultured nodal segments

of D. alatal..
. Tuberization Sprouting Rooting Width of
Medium (%) (%) (%) tuber (mm)
MS 75.0(15/20)* 85.0(17/20) 80.0(16/20)° 4.140.51
MS-NH,NO, 73.6(14/19) 84.2(16/19) 78.9(15/19) 3.9+0.34
1/2MS 95.0(19/20) 100. 0(20/20) 100. 0(20/20) 3.5+0.32
1/2MS-NH,NO; 85. 0(17/20) 80. 0(16/20) 80. 0(16/20) 3.00.30

* Number of stem segments tuberized/Number of stem segments cultured.
" Number of stem segments sprouted/Number of stem segments cultured.
* Number of stem segments rooted/Number of stem segments cultured.
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B} e v go|dth (Table 2).

ool 1/2 MSuiA ol gloi M M A F AP E, wo}
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MS 712wzl o] FX R} mgoleh. wEE 1/
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2MS-NHNOy & A= 72 uix e Ao 22
H &2 g A Vet

$tH A A9 A7]E MSYMS-NHNO»1/2MS)
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Fig. 1. Effects of modified MS media on in vitro
tuberization of yam (D. alata L., cv.
Arata). Nodal stem segments were
cultured under 14-photoperiod at 25C
for 40 days.

Media : ® ; MS, © | MS-NH,NO,,
W 1/2MS, @ ;1/2MS-NH,NO,

1/2MS-NHNO, 2 A Y2 5& A 9] g 2] 2] ol
A H A o] FrolA = 7 gol 9lsdth.

Mantell ¥ (1989) & 42 F o] Lo
A #FAd 1 EA)

otz 23t 2 A3

i)
o
)

ox, M
9‘4_4
o lo
m:‘
o
If ol

offt

- X,

o
18 o
i owe o 2

ot M oy
ok of off
ok
L o yg
Iy
o X

i 5o
¥
Y
; ;

=

2,

gh

3R
v
oM.
i
o+
lo,
=
oS
rlo

HZol 12 9olR-94
1 $etoz #AEHY
Ael FE HAAE
£ v oF 20 71 A = Wi %]
TollA wE A ko] 9}
v <k 30 714 7
= 1/2MS &) o) A
o}

Sucrose & & ZQ@A|ZI0| THYE M a|x|=

&9
2
1o
>
o o
Z
=
o )
(]
re
e Ho
Y ri"bt 24

s8N
£
BN

N
1o
oftt
oX

¥

F |

|o

+ off:
L8 o

X

Toa o
32

o
R
i
Hir
rlo
oft
oX,
o
T

A AL P Sucrose TEo EHE vm
31 (Table 3), 1 BAEL FX 2%l HlalA 4%
A ol M FASaA 4%, 6% L 8% A 2] ol A
= ¥ o10%A 2 FollA = 2A AgE A

4%, 6% % 8% A 7ol ol M AP EL67.6,
87.7 R 73.3% 2A 6% A el oA FA e U=

o
o &
o,
ofl
ox

s
-
o

o
~ 0
lo,
oy
N
N
oﬁﬁgrﬂ
pE L 2R R rlo X oo

g
> (s

e

ox

N2 o
S

e e oo
o

32
e
AC
-4
=2
2
i
L)
ol
3
2

o,
— o
S
T 2
2
o
2
e
N
)
o2,
o
9,
P‘L
]
8
N
N
lo,
A
e

a)
ogl N
ot
i
>
2,
=
Ach
N
N
T
z,
o
&)
v
o
2,

=2
o 2
&g
ol g ®

ox

1o

PN

o &
o o
o
lo

off

o
_?ln‘
bR 2 o
oo x L oo o B
o %
lo
et
Pong toC
e oy
_Q'L
o T

8o oo
o b ooy kb iy
T
-1
4 lo
L
N
i)

o
P,E
3R
i
o

o m}i
)

o o
2
e
)
2
N
B
e
3
32
lo

Loox |
L N
N
N
N
o)
z

o}
=

)
o}&,‘:l
Em\w
S
L2
= o
L)

— ofl X2
OH‘TVL();
1
Bl
PN
ol
>
)

1o

lid
0,
)

s
2
0l 30
Hot
N oo
A
o
(@]
>~
— O
o
BN
ol

oy
rlﬁ on
Ofl ‘
@
o o

o

i wo

Mo
on E‘H

i

—~ 158 ~



Table 3. Effects of sucrose concentration and photoperiod on in vitro tuberization in cultured nodal

segments of D, alatal.

Sucrose (%)

2 4 6 8 10
T* Wr* T W T W T W T W
0 20.0 1.2 67.6 2.8 87.7 3.9 73.3 4.8 40.0 2.8
3 13.3 1.3 40.0 3.0 53.4 3.5 40.0 4.0 33.3 3.0
12 21.4 1.5 50.0 2.7 7.1 3.1 35.7 2.7 28.5 2.0
16 20.0 1.0 60.0 2.6 66.6 2.5 46. 6 2.3 20.0 2.1
24 28.6 1.8 57.1 1.9 20.0 2.6 57.1 2.2 35.7 2.5

* Percentage of tuberization for 30 days
** Width of tubers after 30 days
ol 173l Wtk 7 2 vhege, 27 e
3742 o9& 9] Sycrose 8% ol A 7+ Zi Tk,
vhel £37 Aatel B AE 24
@ Suas A9 A4 4R Lol
Aol Fed S Fo F2 A 4

o} (Ammirato, 1976 ; Asahira et al,

AL

PANCR
=

LR
Ex o]
1979 ; John et

=
B

al, 1993 ; Viana etal., 1988). o}l tiated 4327
Barg Fetow 3 B Ay 94 Furet
HE 2 AGe AES oAt Aste <
5 el AES foh, 3 A3, GE2A0A 3
BEAAET AR 277 2 Eoh A E
et A7 e Aol 2A 1‘2”3} & =3t
HAHEALAL 23 444ﬁ4aa% F70hE o
ol F-glof A7 ut @gso] Hoto “ﬁohf} A=
ol A HE ANAuRE AP LA ] glol &7
AL N EL 20 TEUG.
ASUYTEMIL dEE Yo alxlz A=

nke] 0 YA A&
xlx;gx{ BAAQ,]_ NAA? 333 -1 ZSLE Aﬁx}
ZAAE Hre 167] 49 OM 309 3F Hi ket
A7E Table 4o ZAIFETE 1/2MSH A o) 6% %
T 2] Sucrose® H7F 5t 21) BAY NAAZE A&
A etA] g2 wiAle] A7 B EL 0%, #1739
732 3 0mm ot

BAYF H7H3 0.1, 1 D 2mg/l 72 B &L =
olol 60% Gt el vk NAARF A 7ksk NAA 0. 1, 1
2 2mg/17e] JARAE2 7170 83,3, 9.7 L

66.6% 2 NAAZ 71l olal A7 2] g4d&L A
RS A
T3k NAAS BAS 288 T AR E= <l

A A oo}l BAS Ayl NAAY EHE =

Z 1
w4

Table 4. Effects of NAA and BA on in vitro

tuberization of yam.

NAA BA Tuberization Width of

(mg/1)  (mg/l (%) tuber (mm)
0 0 10.0( 8/20)* 3.0
0 0.1 45.0( 9/20) 3.3
0 1 60.0(12/20) 3.4
0 2 50. 0(10/20) 3.4
0.1 0 83.3(15/18) 3.0
0.1 0.1 65.0(13/19) 3.0
0.1 1 65.0(13/19) 2.8
0.1 2 70.0(14/20) 3.1
1 0 94.7(18/19) 3.4
1 0.1 85.0(17/20) 3.2
1 1 84.2(16/19) 2.7
1 2 66.6(12/18) 3.0
2 0 £6.6(12/18) 3.6
2 0.1 80. 0(16/20) 3.5
2 63.1(12/19) 2.5
2 2 60.0(12/20) 2.5

* Number of stern segments tuberized tubers/Number of
stem segments culturd.
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Photo. 1. Typical in vitro microtuber of yam (D.

alata 1..). Nodal stem segments were
cuttured on 1/2 MS medium supplemented
with 1mg/1 and 6% sucrose under
the dark condition at 25C for 30 days.
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