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Callus and Micro-Crown Bud Formation In Vitro from Leaf
Explant of Yacon (Polymnia sonchifolia Poeppig & Endlicher)
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Jaiversity, Chonju, 561-756, Korea Ilnstitutefor Molecular Biology and Genetics, Chonbuk National University, Chonju,
561-756, Korea 2Kimje City Agricultural Development and Technology Center (ADTEC), Kimje, 566-040, Korea

ABSTRACT The explants of yacon (Polymnia sonchifolia Poeppig & Endlicher) were cultured to invest the
aedifferentiation condition, and formative callus from leaf was cultured to find the regeneration and micro-crown bud
fyrmation. Basal MS medium was more effective to form callus than }MS and Bs medium. Calli formations from
|=af, petiole and lateral bud were more effective on MS medium supplemented with 1.0, 2.0 mg/L 2,4-D and 0.2,
(.4 rng/L kinetin or BA than 1.0, 2.0 mg/L NAA and 0.2, 0.4 mg/L kinetin or BA. Formative callus from leaf was
rroliferated about 70% on medium supplemented with 1.0 mg/L BA. When callus was proliferated, 63%
ragjeneration rate was shown on medium supplemented with 1.0, 2.0 mg/L BA in case of subculture for 3 ~4
months but was not shown on medium supplemented with 1.0, 2.0 mg/L kinetin. Micro-crown bud formed as
addition of BA at 3~4 months after callus culture and then was obtained many at 5~6 months, it was most formed
about 82% on medium supplemented with 5 mg/L BA. Rate of micro-crown bud formation was increased as more
~ver 5 mg/L BA concentration, when this time, however, shoot had thick leaves and short intemodes, and then
withered before long. Micro-crown bud was formed about 88.0% on medium supplemented with 5 % sucrose, that
was more increased 28% than with 3% sucrose. The buds of crown bud between harvested in field and formed in
. itro were difference only in size, but both were similar in shape according to histological view.

Key words : Callus, explant, growth regulators, histological view, regeneration, sucrose
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SEZ (Polymnia sonchifolia Poeppig & Endlicher)& 153 49| th®42-2 amide9t amino acid 53|, asparagine,
glutamine, proline, arginine S {3} 2t} (Asami 1989).
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HEE o] 83k 5 AFE I F8s Bolg A0E Hotk
=33 AR ofEL digo] FolAd sleHtsyl Yot
89 3ol 99 £Ad) A 2~3 cm 7o) A2 M

8 £ AN FAE AY 28R =T (Jung 1988).

mEbA, o9 W4 F7 #o} (crown bud; FH)E A}

AU Hoks Jhalstd IERE] Zolo] 4o FEHY

BF B AR 5 YW 2E gt} Ty dolE Aug

AT e BE R3] oy AEHAY HedE &

8714 9] ;]-?glo] E4E gk ofuje} AR o]F vk 1

227A] o] Aol B2 ol Qe E3t AW AL

R 27| AAHLEN A K77 7|3

stk 8 Mol gdvjrt WA HE (lateral bud; 1l )

Zax AR T sled, Aed ﬂll“’"‘)l]l ATER
20~25C2] &4 el 3P 2~35F Fofl AN

o AgstAl AR L o] FAFA %E FEE 4FA

A o5 woll o A4 FoER £ AFHE AT

(Kim 1998). 11} o]2at Qo) e Aet ks 72
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olgigt ZAIYE sty A% WHOEH
Hol &84 4 itk ofZe| 7 oAl A x4 A
$¥ 43} sucrosed] X §F A2 Aol At 7]E9] B
27} 9d=dl (Kuroda and Ishihara 1993; Kuroda et al.
1993), 5& 7| Ats FEHUCEHN HARES 279
oo 2 9 IS AAEIT
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SAAES °P*«l Pole FEITH HEAYAYNA £
oF ol 1995 EXE ABUSR FARE H&e A

ol A 5""‘]7]”4"1 199778 A EA 9 AFo] Hwd

e 0 ol AEAZNE HFAAE ANFSSA A

9] :I:%% 70% o€+ 303, 1.5% sodiumhyphochlorite
T80 Tween~20 200 ul/100 mLE &35 A& oo
I5E7F A& A58 & d44E 3~43] FAEH, 92 1
0.2 em’, GHL 0.5+0.2 cm, 1812 Zok= 0.440.1 cm
712 AGsich HHX]—‘Z MS (Murashige and Skoog 1962)
WX E o] &8RN, Wi 25+1°CY HjdaoA AAlEtA
o Ax YA "]"ﬂ—‘E Al el F4 F AEshe}
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Aex Ao Age wixy FRE Lotrr] A3t A
AZ2EEZE 2,4-D 1 mg/L¢} kinetin 0.2 mg/LE SYsH)
7K BMS, MS 2 Bs (Gamborg et al. 1968) iR & I
Alste] Qo] HAAE wieFstch wiAe] 3= ik 8F
Fol Aol wjEy A v &g ZAREI T

Aels A Aokt ARz %1‘ S Yolrr] 93ty
MS 7|2zl AH=HEDS 2¥AE 9tk AAxEE
AL 9289 24-Ds} NAA«] TEE 27F 1.03% 20
mg/LE 37 Ro|EF|IFY kinetin®} BAPY =L2E 0.2
o 0.4 mg/LE st 122302 3t o, 49 & Folo) A
ANE AEr PNFIATE ARAZRERY) FFHE WY

3% Fol Me2 NEL HET

2
a

2i2 34 L Kzt

o HARAZRE FY4E ALE T2 2 AR A7)
#38td 2,4-D 2 mg/L$} kinetin 0.4 mg/LE 713 A~
FA R M 1197 ksl A& AEAE 1, 2 mg/L
kinetin = BAE TEA S £24] 2 &3} Ao x4
atod SR EQt wWioFII A, 30 Rt Wit F AR
AZ=E MS 7|EuA ) &4 7Y Ft vidstAt AEst
2 HT A2 ol g Ax A HEN 27)8)
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7| Aot #Y 2 A

7u31’\i—'?—51 714 Folo] A2 MS 7]E2ulz]e] BA9
TS | mg/LolA 5 mg/L7A] | mg/L 7HA 02 FA5k]
Z:Etﬂi% HEs 39, BAY TS 2 mg/l YA
7182 sucrose?] 85 1,2,3,4,5,7 % 10%S 717 A
iRk 71U Aol AL A A HESPL g &F
of @arel wzH BlSeT 4% AuA ¢ 2l
B4 43 ZAE%0

EAe A g golel ZuollA AT ol FUA

B2 dolus] A% 2N BBS ANt 429
#HolE 70% ethyl alcohol:Acetic acid:37% Formalin&
90:5:5 (viviv)E Eq3 FAA IA N 2427k o]A TAA]
Y. 771 AFE = ethanol#} n-butylalcohol seriesZ &
Z3le] paraffin (58£1C)ol THAAE AFE opraZ &
< ol&3ld 10 um FAZ AEHHEE TE0] 0.05%9)
Toluidine-0 GA|N o2 Mg & 338 Hw|AH3loA 77
(x200)3}3 )



Tablie 1. Effects of medium and organic materials on calius
formation from the leaf of P. sonchifolia.

No. of Non-

Meuviz explants embryogenic ETCT:])H :?,;Or;lc
cultured callus (%)
RS 60 267 133
Ms 54 88.9 55.6
B 60 50 0.0

"Plunt growth regulators were supplemented with 1 mg/L 2,4-D and
0.0 mg/L Kinetin, and leaves were cultured at 25+ 1°C and 2,000
Iu: for 8 weeks,

33 4 oF
RN

}Esl QomvE AYx 2 MFy Aezg 349 7
2 w3 MAE Lok vl 1/2MSHiA]ol] H]dte] MSH)
At ez Fo) ERAFIPLH, B3 M AHie
MSHAoIA 55.6% 24 1/2MSHAe] ulgla 48] ol =
91 4, Bs ixlolA Welsoh Wiay Aes BF MS
9 12MSHllxjol Blske] o9 A Z &t} (Table ).
t RO A~ e
4 7 WA UE o7ke) zol7t YUTE A
H} & 2'1‘ ?C’ﬂ Fwo] X3 A 0T Wty FEoQETHA
¢ 4~5—r7} A w198 AR A7 PN,
% Aoz }51 524 AH 7} FEFAL
volE 34 SEE LD
3 el B A 28 3
AARBAN 2453 FF 4L A
Agezel ol 7hsd ¢
Yol vehe Ztg Hel
pEoz WY Yol WskEye
202 WRo} FH MIWAL A}
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ie] 2 FALAT (Figure 1). ok ¢ <§Bi 2 2o}
¢ AEAE ARFRHEEZR) F7HE WA Y B 2704
S~ W% AoRe table 20] R
ede} Aex FAL 24-D 1, 2 mg/L X7} NAA 1, 2
rg/l Heldot AR Fgol #A YEREOH kinetin 0.2,
( 4 mg/L A2]7t BA 0.2, 0.4 mg/L Aol vlste] 38 e
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Figure 1. Callus formation from the explants at 30 days after culture
on MS medium supplemented with 2.0 mg/L. 2,4-D and 0.4 mg/L
kinetin in P. sonchifolia. A, leaf, B, petiole; C. lateral buds, which
were light (left) and dark (right) culture.

D Helel vigte] Ydrh QHoRRY Ak P 24-D
1, 2 mg/L.9} kinetin 0.2, 0.4 mg/LS E& A25t9s o) 4
#20] gAEo] A et I#vk NAA 1, 2 mg/l &
Z32], NAA 1, 2 mg/Lel kinetinz} BAE Z}Z} 0.2, 04
mg/L £& AYsEL w 2% Az A Fo] ygith
Zo}x= 2, 4-D 1, 2 mg/L3} kinetin 0.2, 0.4 mg/L A&l A} H]
‘77!4 71131/\ saz\ﬂo] o]: ]—310111 _.6] 24-D 2 mg/LQ}
kinetin 0.4 mg/Lo\A ZAsA A gol 714 =gt 18y
NAA 1, 2 mg/L¢} kinetin 0.2, 0.4 mg/L. #2lolE Solg
A3 gle) Az vehg ¥ Ayae AE A o
o} JHEE Ay FEE A% 45 YJREE YEHO)
1A Hge 7oz AzbEh

Matsubara S (1990)& o2 Wz~ BA] 2,4-Do}
NAA Z2Y BAE FAIste] o2 &, 271, 25 wi st
A AAE HusidEd], 2,4-D9 BAZ 7k 0.1 mg/L
HA7he MS Hixe A Aya frEgol s Egich Tevt
B Agd| A kineting FA)3 vl e A gl BA 2E
Bt} kinetin HelollA A Uehgth ol 722 8l A&
oA ZYRE Qi‘_ 2 g H]ole] o} ujoko| A NAA
EAEe YL fxol A7 30 kinetin EEAEE
7393, NAA 2 mg/L.3} Kinetin 1 mg/L.& £83F A%
AelA FAEE 537 BAYLE #9e=d (Chae and Yu
1984), ¥ A¥9 A3} 2,4-DY NAAS ©EAETE
kineting & 2lel= o] A2 Fxo] AFHeH
E3] NAART 2,4-D7t & @a#elch =38 Yu and
Chae (1984) 9A] kineting 0.5-1.0 mg/LE NAA 0.01-0.05
mg/Lsk ZERIASLE W bzl AustE Aze) 4
g 2 Az 27 BF 453 FoF ok
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Table 2. Effects of plant growth regulators on callus formation from the leaf, petiole, and lateral bud in P. sonchifolia.

Growth regulators (mg/L) Leaf Petiole Lateral bud
No. of Callus No. of Callus No. of Callus
24-D NAA kinetin BA explants formation explants formation explants formation

cultured (%) cultured (%) cultured (%)

1.0 - - - 60 233 56 17.9 52 23.1
2.0 - - - 50 28.0 52 30.8 56 28.6
1.0 - 0.2 - 56 92.9 56 893 54 44.4
2.0 - 04 - 46 91.3 50 76.0 60 86.7
1.0 - - 0.2 52 76.9 54 55.6 58 17.2
2.0 - - 0.4 60 533 48 66.7 50 28.0
- 1.0 - - 54 222 48 12.5 46 0.0
- 2.0 - - 52 250 54 14.8 50 0.0
- 1.0 0.2 - 56 32.1 50 320 54 0.0
- 2.0 04 - 60 26.7 60 333 52 0.0
- 1.0 - 02 50 4.0 60 10.0 58 0.0

- 20 - 04 56 71 56 7.1 50 0.0

% Every explants were cultured at 25+ 1°C and 2,000 lux for 8 weeks.

EIEN

N

SR

QozREl e AXE kinetind} BAE 47 1,2
mg/L A7}3+ vjxo)] XAFs A3} kinetin A 2loA = 32.0%
S} 37%, BA AZGME 63.3%H 70%) AYyX ZHES
Bk & Adiejokol of 3~478 o)} A&HHTA A
2 A3 A ARsEie AAE FAE =T, kinetin A
gol e #2E F o BAS 1.0 mg/L A7 wi=]e]
ME 66.7%) AEES HATH (Table 3). Mo|EF|IE
BE NEolr] AEslel] FaAolgtal L 5 glon, 2+
Zro] A gA|ujct Apo)7t Y=Hl, EVES] FollM= BAY &
F7} 9AE T Ao}t (Bhojwani 1981). oFZ9] AE 3} =
BA7} &FAoIqith A% B AEx= BAY) TR wiA
oA shoot®] Zol7} gokow] Helrt wAEA] gkon, A
AZHEAL HrbslA| @& MS 718zl Aist @ Az
TS Fste] st Hzke] Ao} Az Holrt Ft

m1o HJ

Table 3. Effects of kinetin and BA on calius proliferation and
regeneration from the callus of leaves in P. sonchifolia.

Growth No. of Callus. Regeneration
Regulators callus proliferation
(mg/L) culwred  No, (%) No. (%)
Kinetin 10 50 16 320 0 0.0
20 54 20 370 0 0.0
BA 1.0 60 42 70.0 40 66.7
20 54 34 633 34 63.0

% Every explants were cultured at 25+ 1°C and 2,000 lux for 8
weeks.

AT dEEo] oF /1Y Fo] AG LAFAE HAHN
3

ok 1 % ok 23709 Al wjeksid Zd F2o] FAEU
o} (Figure 2).
BAS) %= 2ol me} shoote] Zol} @bl A4t 3

Frhe) wFE oA R EAe (Chang 1984; Cheong and
Chae 1984) o} JolM= FAMIETE 2y Kim 5
7IAE AEZ & Ao BAY

(1981)2 =07} Z7)Ehe)

Figure 2. Regeneration from the callus of leaf explants in P.
sonchifolia. A, regenerating shoots at early stage; B, regenerated
plantlets at 3 months after culutre; C, rooting plantlet on MS basic
medium at 5 months after culture; D, micro tuberous root
formation(—) in vitro on MS basal medium at 7 months after
culture.



wel 2719 AFS A= a9E B & A¥H o
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I'able 4. Effects of BA on regeneration and micro-crown bud
srmation in vitro from the callus of leaf explants in P. sonchifolia.
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B AEsE BAS 3 mg/L7AE F7Htehrh 4 me/l ol
A7ket MR oM AEEEo] 33.3% olstE Tdhs Y
oI, 71 Aolel WUBE BA FE7 FoA4E 80%
ooz Zrbeglth HE Foll sk 71 Ldole] @4
= BAZ 5 mg/L d71sk wiAlolA 828%FEM 7P & =90
W, BAS) B Zvl0| me} WARE F7ksH Yot
(Table 4). 211} BAS) gaFo] F7igtel] wet ¢lo] F7AR
om £7)E A7Vl &I £ Fol Aks AEHA Kst
J IAPSHE Zdgkel it (Figure 3).

37, AF2HEZ BAY ¥EE 2 mg/LE IAI}L
sucrose A71EES galate] 71U Adole] FAES FAMSH
Az}, 5% sucroseZ A7} ul Rl A 88.0% FH AWHHO R
o] ARR-3HE 3% #2l9] 60.0%°) Wate] o 28% F7Fet

<

¢

Table 5. Effects of sucrose on micro crown-bud formation in vitro
from the callus of leaf explants in P. sonchifolia.

Corc. No. of Regeneration Micro crown bud

f BA callus

(mg/L) cultured No. Rate (%) No. Rate (%)

BE s6 32 5T 2 39.3
2.0 58 34 58.6 34 58.6
3.0 54 38 70.4 34 63.3
4.0 60 20 333 48 80.0
5.0 58 2 6.9 50 86.2

Micro crown bud

Conc. of

sucrose Ino;j(l)ated Rate No. per
(%) ‘ No. (%) explant

1 50 16 32.0 5.7

2 50 18 36.0 7.1

3 50 30 60.0 8.5

4 50 34 68.0 9.6

5 50 44 88.0 13.6

7 50 43 86.0 14.7

10 50 42 84.0 15.0

Rigure 3. Regenerated shoots on MS medium supplemented with
1.0 mg/L BA (A) or 5.0 mg/L BA (B) in P. sonchifolia.

Figure 4. Crown-buds and its histological views in P. sonchifolia.
A, harvested crown bud in field; B, formed crown bud in vitro; C,
D, histological view of crown bud in field (C) and in vitro (D).
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k. J2v 7% 10 % A7) Adle 8AE] 77 86.0% <}
84.0%2M 5% Heleh 2 2olE Holx] Wit (Table 5).
FHLYHAE AFEE 3 AFdA sucrose FES F7H
wet 274Y /T 2 e EFFein PAUAFE F 2
Z F&2HR=v (Goo and Kim 1994; Steinitz et al. 1991)
of= 9] 7| o} HA T sucrose®] &7} JAHUT 2t
AYAZRE A= 7 Bole) Aol 2= 3% sucrose A
oA 8.570H vldld 5% M=) Al 13.670124 5.1707F &
o] AAHUTL 7% 10% A M= ZH2F 147709} 15.070
7t BAERE, ZE&8 2 Topaz’ $-21E34¢) shoot 7)
B2RE A7 g4 JoM 9% IEE A 3%
9} 6%l Hsld 22" Aeg B A (Goo and Kim
1994) 9} FARSHA T
EZoM F83 Folol 7|U LelE dnHoE HAF
z239] YA AR E 2R A} TN FEg Hol
Holz} 7l tote] folol] Hlstd ok 28R A7} F
w Hes 22 AoE #aAFe Y% 7o E A4dn
(Flgure 4). B Ao Azps oFEe] Tl oA 7Y 4
Hotel AL Fatod EHMQEP— HHS =oALt
el ofol f1 ZAHE AAEAE Tvk AEA A
Aol 28FE A ‘:‘rﬂr’\]ﬂ RAo] FHr: A2 xo]
of & ArHAR o} Yk

-{’u‘s_\z_&

5 2

ofZel MAXZHE SR AL EGL 4 HEHA
2RE A8 g Rl FAZAES T At H
HAA S vjFstH e okZe] YoRRE Al P4 MSH)
7} BMS 2 Bs BRI RT aHAIUT o, @ B Fob
HAHAZEE Y BHYA FPEFEL 2,4-D 1.0, 2.0 mg/Lo
kinetin ¥= BAE 0.2, 0.4 mg/L Z&x8]77} NAA 1.0,
2.0 mg/Lol| kinetin &= BAS 742} 0.2, 0.4 mg/L &84
:ILEE} 71131/\ s:]/nq . OIOETH E:I/HH M=
BA 1.0 mg/L AFllA 70%2] A2 F4E&E Btk BA
1.0, 2.0 mg/L A2} A} Avjulfol ok 3~471Y o} A&H
WA AYa F43 A ARl 63% o HA2Y
Kinetin A2 7oA 238 4 Uitk BAL) A7lol ol
g 3 oF 3-4 4o AHHUN 71 28o1E B
Azael o 5~6 749 Fols B o) Bl 9L 5
A =d, BAE 5 mg/L A7Ig wiRoA 82.8%FEH 74
ot BAgo] 73 mgtoml, BAS B 2710 ket Y
ol YBE Z7ksHe FFoldick Lt BAS) @)
5 mg/l ol Z7kgel me} Qo] $ANeH E71E 474
o B 5 Fo AR A aky kA 9
BAE 2 mg/L A7}8l3 sucrose A71ES tE2A 39S A3
L 5% sucroseS AH7F3E v x|l A 5:4&0} A 5o] 88.0%
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