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ABSTRACT

This study was carried out to investigate the suitable parts for callus induction and optimal
concentrations of growth regulators contained in the medium affecting shooting and rooting
for in vitro the mass production of Haworthia truncata and Haworthia maughanii. The leaves
and flower bloom showed 100% callus formation rate at NAA 1mgL™ treatment and NAA
ImgL™! and TDZ 2mgL™ treatment and the flower stalks showed 75% callus formation rate at
NAA 2mgl™" and TDZ 2mgL™ treatment in A fruncata, respectively. The leaves and flower
bloom showed 100% callus formation rate at NAA 1mgL™ and TDZ 1mgL™ treatment, NAA
2mgl! and TDZ 2mgL™" treatment and the flower stalks showed 100% callus formation rate at
NAA 1mgL™ treatment in A maughani, respectively. While the rate of callus formation was
high in leaves and flower bloom, the leaves were the most efficient to obtain most culture
parts. NAA 0.lmgL™ treatment was the most effective in shoot formation with 24.2, 22.0
shoots in A truncata and H maughanii, respectively. In addition, multiple shoot propagation
showed 66.3 shoots in NAA ImgL' and BA 0.lmgL™ treatments in A truncata and NAA
0.lmgL™" and BA 0.ImgL” treatments were the most effective in multiple shoot propagation
with 16.3 shoots in A maughanii In the case of acclimatization of regenerated plant,
growth characteristics did not show significantly difference 95% shading according to
the different ratio of substrate mixture, and it was determined that would be
appropriate considered the survival rate and appearance preference. The results led
us to speculate that the optimization of culture was responsible for the mass

propagation in vitro cultures of A fruncata and H. maughanii

Key words: Haworthia, Growth regulators, Mass Propagation, Regenerated shoot, Acclimatization



1. 47Em
S} Aok Haworthiaye e o] Wslo] AUAIZR Mokt AlBe 212 Zujelold 4ul7)}
zlEln 9l cheAlBol). chrEe 2xlEdo !

.y
TR glond el $iZe| Pt A F, WY Lol RAL Wifelo B Ao

o] =Y 4 Ue F 5 oY Fol Utk shEAlote] 4 =

342 (Karroo) 19 FAI02 B2 Fo| Lxelo] 9ok w3 AAPHECH: e 152
Fopste ABE wlwx AMY Al AHE Holt SHABGAMO|n, S5
27} glo] TAIIAITE 2 Bollh WA ETL eln ojopale] of2ie Aol 53
‘M(H. truncata)& ExXfA FHR] 7~8d HEo| T|7to] AQE|wm, Ko| FHelu}t 7

o s
AANNES olF1 Aol =59 FFolct WP (A maughani)& 1do]l lemB= xfetn
FAtollA Ml kRl S ol4fe] TlTke] AQE|lE AlER SHEAlol F SAnf w2

ZAB0| W wAlo] ofzlg ojEMQ cCh8AlR E dhijolchlee, 2015). FA4E}

w2 v ciRfFA o] kst FRAYMIIe(Guadalupe er al, 1999)2A EZAu{Yo| htel

oz F5 Zu gl ZAlotof] P EAuHY AP pln|et AR olct mekA
AT} L) REFS o] &ste B ROl mEAR diFdtS SR TlW A AlHE

7k Ald AE Y oeidEY

Aol AR&SH ShE Ao} “ZAH Y2 FIE ZFA XHe 5T A
B EsdTed HIFEFAEATFA0lA AHel H2SREA
sat 4580 2~33] $A3F = 70% EtOHojlA] 30x7F AED
Tween-205 H7kek 0.3% NaOCl §lol Hxsto] 1587 wrsigict Fx2P} ¢ad Alas
S| ol B SR 32 AL 2715 A $ AFEATE M2lE elieiRlel
XA Z37) 16/8ATHEYRD, & 60+0.2pmol/m”s, & 25+2TC2 fX|xj= E oA
st et.

=]
A EEERT R

b 55 aAlS 32 phEel
s

o K

L} Hlfx]

MS(Murashige & Skoog, 1962)7]£ ujx|oj] 3% sucrosel} 0.7% agars AI}3F &=
2A1&9] NAA(Naphthaleneacetic acid), Alo]EF|IE<Q] BA(6-Benzylaminopurine) %9
TDZ(Thidiazuron)§ Thg = & Hlsto] AlGElX|E ZASIY, pHE 5.740.12 Z7YsI3ct.
Ao ARE3H BE ulix]l= 1217TC, 1.57|¢ 02 15527 Bk 17 vjF-87](100 X 40mm)oj|

=B
=3sko] AREsl3iC

832 [l 2018d= ANgATH A



=

Beia F=S 9ot AldAlaR 9, 3HY, sk2l& ARSI, 92 0.5~1.0cm, 3432
§|—§,]“ 2cm Uo|z H™tkslo] NAAe} TDZ % LA 2
% 29, o1, 3Bk 1 A2] 157 4dkEsio] wifsioi 1657k wild &

578
g AXFE

AlEH mEeloll plxls AFEAGAL =5 P e dolA HAPE BWelAE
0.5X0.5cm F7|2 Hgkstod 0, 0.01, 0.1, 0.2mgL™'e] NAA9} 0, 05, 1, 1.5, 3mgL'e
BAS T1to| s&Ea XUANEr sixlox AXFIE FEobglch T AHelE 15714
4akEsto] X44stglond v 165 = Ak WSS AT

of AAFA Y HZRE
Mol B4 8 w2g gesilol e ARzl E5el HY ST 7Y 9
ok 2cmo| Uol2 AFE AlAXZE NAA 0, 0.1, ImgL™'9} BA 0, 0.1, 1, 2, 4mgL %ﬁﬁgl T

T AEHe] ol Aol WS 7] ot EEEs ARl B, B e}
o|E:m|ERA=1:1:1,npAkER o] E=11, npafrERlo| Ern| ER A=1:1:1S o] St AR B
A= 35, 55, 75, 95%% 44-F0= A2feigicth w2kl Scm FEo| AlEA|E Tem AP R E

2054 SHkESlo] & 7242%, & 2312C PR UoA P4 357 Fof mAbsiRIc

AT TP WelA fmoll Akl ARl AR SRS e flst] o, 2,
22 NAAS} TDZo| St 2 Tejslo] nfost Hil= =
uidetsiS wl NAA 1mgL™ ThEalixlofld WA}t 100% &4 =Ioich sRIE widslsiS wh=
X700l Wela P& =OLE, AlTho] BaRslolz WAl FAIEX] Otk o] F NAA
ImgL'+TDZ 2mgL”’ =& Haz|FolA 100%e] WAT} FA=Ick s1Ee viYF oI9S
H9oll= NAA 2mgL™ + TDZ 2mgL ™5 & ufxjoll 75%92] =4 WefAd} /=] 9ich.
el B o HME widsllE wi NAA ImgL'+TDZ 1~2mgL” E-gulix|ofA]
W AT} 100% HA=|9ch sl2l= NAA 2mgl’ +TDZ 2mgL’ =3+ HzjFojs WelA AYSo|

)
-
N

—_

(e} Y0 (o]
o} Pok A2 o B¥e



T UEslo] slEjERE WA §Eo
tREufRlolis vt olhe WiATF FAEIR] dSfoLt 85 Hup THE 100%2] =AM WeiAdl
A=l ond, NAAQ} TDZE 83} vixlolil= 100%2] W A PAdS B oL}t fuliaio] TMajrz

ZAIES PR 4 9oir). meld, SHE Yol NAA 1mgl’ THEulx], SRS NAA ImgL™
A

Aok Hos melElglck 31Ee] BE NAA
o

TDZ ImgL” E8ulixlolx] Uiz Widol ol MU uhx|z mee|gich. w3 4D}
Thpel o B2, S wiRE HS, BE B9l Uela WS siglon) TP e uiebEH

oo o ES [ S o
) S AL s}z 5

S n g M el el e el e
) FIRE FE PR FEE =

2 A 0 0 20.3e + 55.6¢ + 19.4c +

1 20.3e + 61.1bc + 2.8c +

2 20.3e + 47.2c + 4.2c +

1 0 100a +++ 93.1ab + 41.7bc ++

1 72.5d ++ 100a +++ 4.2c +

2 80.2c ++ 100ab +++ 40.3bc ++

2 0 100a +++ 100ab + 15.3c +

1 100a ++ 100ab ++ 52.5b ++

2 90.5b ++ 100a ++ 75.0a ++

Bk Ak 0 0 37.1d ++ 58.3e ++ Oc +

1 59.0b ++ 59.7e + 8.3bc +

2 37.1d + 50.0f + 37.5b +

1 0 14.8f ++ 80.6¢ ++ 100a +++

1 100a +++ 72.2d ++ 100a ++

2 100a +++ 83.3b ++ 100a ++
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% KA 163 3 ZAL 2 + @ poor, ++: moderate and +++: good
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0.5 of Oe 0
1 of Oe 0
15 of Oe 0
3 of Oe 0
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% K|AF 233 3 ZAL, Mean seperation within columns by DMRT at 5% level
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