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ABSTRACT

We have established a high-frequency plant regeneration system via organogenesis from mature
seed of Korean lawngrass(Zoysia japonica Steud.). The effects of 2,4-dichlorophenoxy acetic acid
(2,4-D), 6-furfuryl amino purine (kinetin), a-naphthalene acetic acid (NAA), N°-benzyl amino pu-
rine (BAP), and casein hydrolysate (CH) on callus induction and multiple shoot formation on ex-
posure to light were evaluated.

Callus produced on the Murashige and Skoog (MS) medium containing 2,4-D and kinetin had
high organogenesis potency. A single addition of 1.0 mg L1 2,4-D significantly induced callus.
Also, 1.0 mg L1 2,4-D, with the addition of 0.1 mg L kinetin highly enhanced callus induction.
The trend of callus induction was also found on medium containing 0.1 mg L' BAP with 1.0 mg L!
2,4-D, and 1 g L' CH with the addition of 1.0 mg L' 2,4-D, However, NAA was no effective on
callus formation.

The growth of root was significantly high in the presence of 0.1 mg L?! kinetin compared to
other concentrations. Over 2 mg L kinetin highly lengthened roots.

Fresh weight of plantlet was highest on medium containing 0.1 mg L 2,4-D. Also, on medium
containing 0.1 mg L! BAP, fresh weight of plantlet was highly enhanced.

BAP was significantly effective on multiple shoot formation, particularly when 2.0 mg L was
added with 0.1 mg L1 2,4-D. Callus induction and multiple shoot formation were achieved on MS
basal medium containing 1.0 g L' CH.
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KAF wEdpol A callusHll B& o] vl Oryza sativa L.,"* ™ Triticum spp.,'® Zea mays L.,*¥ Sor-
ghum bicolor(L.) Moench. ,% Saccharum officinarum L. > 2 7)€l gif@e] Ik EHS 16192 of
Aoz wEEYth T4 AhloowaliaV = ryegrass®] ®£#iETFZHE callusE HiEstg o
Conger @ Carabia”%® orchardgrass®| B#dEFE 712 SHEAEM] 2,4-D £ kineting
718l callusg =39 th

Al-Kahayri %22 ZoysiagrassEAL2 2B EEMOE RS A et 90~98%9] callusE &
s Wi HESG o Asano¥® ERT S FBET S 35T Kkl A 1/2 MSu A
kst ¥ S #EE 8le] embryogenic callusE Aot B uskoh

£ #ges 39 (Zoysia japonica Steud.) o] RAETE MEZE 3t o7l grael fE
EHAGES EET 24 calluss 43} multiple shootTZ kol vl &= -8 erHsl7] 93t
o B3t

o Bk

%KE: 1. SXCEF Q| callusFHi

et e BFEEY 39 A2 70% ethanoldl] 183t #iEe & 2%9) sodium hypo-
chloritedl] 0.1% Tween 20 (polyoxyethylene sorbitan monolaurate)& #Hmst Ao 1587
A S BEKE 3~4E %t U5 SBEMEZ o] 83T

$Zi= Murashige and Skoog(MS) <] #:A szl sucrose 30g /L, X 8g /LS Hmsdta
on WA BEE agar® ¥718l7] Ao 1 N-KOHE AMg-3le pH 5.82 Aoy ol&
121 Col A 1527 ERERKESII KEAIZ #He 60CE 4%l o3 oAl clean bench
(Vision Co., LTD # )l A B E A7) 312 9cm 2} 73 9 petri dishol] 20ml® 435+ o}

FEBEMHE ALY WEpEERAGEE auxin®i#ke WE=E4 2,4-D (2 4-dichlorophenoxy
acetic acid) @ NAA( a-naphthalene acetic acid) & Ad3stgon, o] HAEG BEE 42
0, 0.1, 1.0, 2.0 2 5.0 mg /12 slgtt 281 cytokininZHK o] E&A 2 E kinetin (6-furfuryl
amino purine) & AFESIA L AR 420, 0.1, 1.0 2 2.0 mg /1= AT BES T wo
t ol MHES MS#EAm Tty Hr18la o] ES BB B HE IRFEEESS fHalgma
A&t o

Petri disholl 218 K e 2o FiEo] vl xo M EHA FxE st 1719 petri
dishol 20%r%] ERSDR I EHEE 5719] petri dishE &3] SKELZ vl x| 31 o}, #E3ERRol
= 257t 25+H1CcE 2 9 sEaERA 1682 it e 2, 18 3 S-S M-S Kimst
Ao Fe2,000Luxe] BEES 21 e 35S AH83tAh

EEFAES EES) AFS ¥ AR AAISIE T A, E§E, callusiile, shooty,
shoot &, roote] £ E %S A&sIAT.
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%E: 2. SZc|EF 2| multiple shoots X/ HBE

#HF =28 24 multiple shootsE FHAI7]17] 915td MSHA|o) cytokininFrel EH=
kinetin, BAP (N-benzylaminopurine) ¢} auxin®#t el 2321 2,4-DE EAKEE £+ HAERM
EFE Stk 2,4-Ds} kinetin®] iR MR 2,4-D9) RS 2240, 0.01, 0.1 % 1.0 mg /15 4%
59! WS} kinetin®] &ES 27 0, 1.0, 2.0, 5.0 2 10 mg /15 Skige] BEE Ak
kinetin t4] 2,4-D9} BAPES 7Hx12 RAEEE Wol & 2,4Del #8% 2420, 0.1, 1.0, 2.0
% 5.0 mg /12 A1, BAPE 24240, 0.1, 1.0, 2.0 mg /15 4ki#E9] E StATh

G, BT, BEREG D AREES K8 19 F—H sy

%E; 3. EXC)EF 2| callusi#2 X multiple shootsf kol L&t casein hydrolysate(CH)<|
MR

ERCUETE HH callus#iE 2 multiple shootsHzgoll th& casein hydrolysate®] %RE
728851 7] 98ke] MSsz#sol casein hydrolysateS 7tz 0, 0.5, 1.0, 2.0, 2 5.0g /1& A&3ln
ol 7]e] ThA] 2,4-D 1.0 2 2.0 mg /19} kinetin 2.0 2 5.0 mg /15 £/ E& RAKESIAT

M, FETF IS, SN, multiple shoots 2ol 3 £ FRE = BR 19 B3I
o callusFEEo] 3 A FFAE T By £§EE0 2 AT

R A TR

1. EPERRGH B2l SXC] BF callus Ficol| o[R= R

MS# A 2,4 D} kinetin®] B-— L BAEBEToZA FBRTA AT FHiLd % &
B BHfEE-S Table 13 2v). fltpiae] £ES 2,4-D 0.1 mgs @5 AP 7A
980.0 mgo 2 7bg =%om 0.1 mg 2743 FrolMs AtaE] A F43%th Kinetin
SEAF FolAE 0.1 mge H AL o AAFo] 7HF ZA 713k 350meg S V1SR
Y 0.Img oAl e 2mge 50z Hretde wole AfeEo] 160mgdl BER&AT 5 %
10mge M 20~30 mge] AASo] w5l o] kineting =5 1mgold FHFA A wth &
#BES OS g2due AMS 4 5 AATH

T3 kinetin 2 2,4-D BEEEZ Fald HEE S il AfE] U3tE 1Y AEsk
o] wa} kinetin =X FR e A2 Frtshe 23S Ueldoh 22y o] HAES kinetin
o) xxd BA90] 24DEEE 1.0mgle 2 9L w 28 #HeH e oh¥t kinetin3
7}gFo] 2.0mg ©] A4S 435 2,4-D 3E7H0.1mgd w A Fo] SRS F 2,4-D 1.0mg
BEBEJAANE kineting] BEEdE 2331 5o BmPE 2Hon 53] o] d4-2 kinetin
o] BE7l FETE HEIAT

waA] kinetind} 2,4-DE BIMEESE AHSSIAS o BAE = MY EWES 24D 0.1
mge 9= 2 X2 3 AY kineting H 7} miol & kinetin 0.1 mg + 2,4-D 1.0 mge] 7F 3%
Figol At

CallusHEHE S 24-D 1.0mge B=02 7592 w9} kinetin 0.1mg + 2,4-D 1.0mg
Eex2 89S W 73 BiFsATh 2,4D ArrEolA B o 2.0mg ol eR =t okl
2 callusE 3A HEFR Zilgon 53] 5.0mge Hrs Aelstel A calluse A3 S
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Table 1. The effect of kinetin and 2,4-D on organogenesis from mature caryopses of Korean lawngrass
after 6 weeks of the i vitro culture

Treatments Total fresh Callus No. of Shoot Root
weight formation shoot length growth
mg /1 mg cm
Kinetin 0.0 + 2,4-D 0.0 190 - 1.0 3.94 +++
0.1 980 + 1.07 3.36 ++
1.0 430 +++ - - -
2.0 280 ++ - - -
5.0 80 - - - -
Kinetin 0.1+ 2,4-D 0.0 350 - 1.0 1.80 +++
0.1 410 + 1.23 1.35 +
1.0 600 +++ 0.39 - -
2.0 200 ++ - - -
5.0 50 - - - -
Kinetin 1.0 + 2,4-D 0.0 160 - 1.20 0.98 ++
0.1 140 - 1.44 0.78 +
1.0 360 ++ 0.26 0.50 -
2.0 60 + - - -
5.0 40 - - - -
Kinetin 2.0+ 2,4-D 0.0 160 - 1.35 1.06 ++
0.1 110 - 1.73 0.54 +
1.0 220 + - - -
2.0 90 + - - -
5.0 20 - - - -
Kinetin 5.0+ 2,4-D 0.0 30 - 1.0 1.21 +
0.01 100 - 1.12 0.95 +
0.1 170 - 1.53 0.83 -
1.0 120 + 0.95 - -
Kinetin 10.0 + 2,4-D 0.0 20 - 1.10 0.72 -
0.01 90 - 1.22 0.86 -
0.1 150 - 1.47 0.61 -
1.0 130 - 0.17 - -

HA &th E=3 2,4-D Hriglo] kinetintg GEC 2 X 3HE W= callusHEH %S
(SR 08 SR ) 4=

a8 B2 24-D9} kineting RS M7} callusiito] 2 A3ittan B 4 glon olu) 2,4-D
BE 1.0mg¥ kinetini# B 0.1mgo] 7H3 BAEmM EEKZAZS] Aoz B 4 giv) )y o
o] 49 FE3tA 2,4-De] Kk FRETBEEZ AAEE 2204 BHEE7 28 Yeh}
A g3 ot callus®} BE ST RS 3ok £3 kinetin®] &~} 10.0 mg
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2 BEstA R @EY o= FFIAME 1.0 ~ 2.0 mge 24DE kinetin®} &-83}4 =W
callus: 34 38 HEHE AL & F Ay

Shoot#rs A2 2,4-D 0.1mg BELTAA %564 2ds= FdoIH 24D 0.1mgx}
kineting &£&3t9S uw shooto] BA#E 1.23 ~ L7318 71884 thE 24D ERTGE B
& shoot7} S aHE A akol ik, 18]k shooto] ZolE MS#EAE AN #HEY o) 71 4=
847 fES T kineting BHEE A F—3 kinetin3ol 4] 2,4-D9} BEARNE 2o g
2} shootfiifg o] A1&:38}A] o|FolAth, 18] T kinetinThg BE o2 X3S W= RET}
0.1 mgsk#9 A shootZ o] 7} & A 3}HA MR 3AT

BEES 2,4 D2 E430] glo] kinetinThg BE2.2 A< 0 FEI}A2H FEE0.
ImgsEol A 714 433 MEHE BRI 2.0mg7tA FEE FAE el AL vuy &
o]zl o9 callus@7 84 SAEHY] BAS 2 ¥ HEEHE RS Yeiz
olth = callus7} 2,4-D 1.0~2.0 mgFElA F3stA {718 o RS 0~9.1mg Tl A 7
A AAsE ole 24D Fxo] Wk HEHKC AA 2etd F vk AME S B e
123

KransZ? & creeping bentgrass®] i@ Ao 2 callusBHHS Bt °1&
& MSt#HE 7202 39S o KkiEsTolAE 2,4-D 1.0 mg /1o] H7HE #E#7} callus e
o] 74 FasYT MEES TIME 2,4-D 1.0 mg /13 kinetin 0.01 mg /1§ H7Fe i1l A
callussB#e7} 714 BiFstA UelgeS BRI B KB RS BRHR HES 2313
ok o7 stalS o] BATE —iE ) HRRE RS AEs] —BEaL Yok

Sears @ Deckard” % /39 sghisiEol A oF 128E KRHEE 2,4-D 1.0mg /17 Hime
MS# A BRI calus® Aoty 3tgth. E3 Al-Khayri%?x Zoysiagrass®]
embryogenic callusE 2,4-D 1.0mg /1°] H7}8 MS#isell A 7173 %ol fAvtz Wasta &
ERHERIE O LTS & 5 ATh

Table 2= 3 S20Z Aol kinetin?t NAAES X2 81-S ol 685 <ol BHT HEA 9
M2, callusig, shootl, shootE 2 RAERES UEl Zolth NAAS d5o= 2 sd
1.0mge EEA A AAZE 160mgS 71259 21} kinetin 0.1 mg# NAA 0.1 mgs E&
Ao st AA=L A Hal 72 1 5L 290 mge 7153 NAAYE A TR = kinetin
7} NAA®] E&xg oA 21 2A 2 AAFol F7hste 2 Foldet. 22u kinetins =7t 2.0
mgE 2718 Qe i NAAE S AAES ETAR L t1$o] kinetin 2.0 mgeo]do] NAA S
mgo] o] B7tEE YAFL 10mgRA =R F43] WA 3tan

Callus NAA 2.0mg ©]4e] d=xjg] ek EL&x 2 7oA o FHes AT EfLHR
A 54A B84 51T 3 shootaE NAAGE 2 A H0e o IAAA ) F=7t 243t
o1 o] AL kineting 0.1mg7tx] Hrisieiets Hats =] ek 28} kinetine] 1.0 g©]
2} H71EA NAAZ 7ol &= #A8lo] vl i3 shoot7} F7tElE FdE i

Kinetin®} &7 NAAS 713 ol d ERTEAE wgshd A2 NAA LOmg7tA=
B o] o]20]x]= Ao et E3) kinetin 0.1mge] B3 2] 79 kinetin 1.0mg +
NAA 0.1mg9] & AR E A& rootE o] v Y53ttt

Table 2014 e} $# RS 443 W NAAEZ L @502 AYPUS @ 2.0~-5.0mgS 3
7}8bH callus7b ol @3] v ekstAl 8715 93 kinetin 0.1 € 1.0 mg7tA FHrlstvizt=s 284
FAEA LB A 23Tt o)H Foz njFo] Hol auxinf#e WEFT NAAE 24-DEG
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Table 2. The effect of kinetin and NAA on organogenesis from mature caryopses of Korean lawngrass
after 6 weeks of the in vitro culture

Treatments Total fresh Callus No. of Shoot Root
weight formation shoot length growth
mg /1 mg cm

Kinetin 0.0 + NAA 0.0 230 - 1.0 2.41 +—+
0.1 160 - 1.0 2.12 ++
1.0 160 - 1.0 2.96 +
2.0 90 + 1.0 1.07 -
5.0 60 + 0.64 0.93 -

Kinetin 0.1+ NAA 0.0 250 - 1.0 1.62 ++
0.1 290 - 1.0 1.84 ++
1.0 70 - 1.0 1.73 +
2.0 70 + 1.07 0.92 -
5.0 50 + 0.90 0.84 -

Kinetin 1.0 + NAA 0.0 190 - 1.17 1.21 +++
0.1 220 - 1.09 1.41 +++
1.0 20 - 1.12 0.80 +
2.0 10 + 0.75 0.90 -
5.0 10 + 1.36 0.71 -

Kinetin 2.0+ NAA 0.0 140 - 1.17 1.02 +
0.1 80 - 1.28 0.95 +
1.0 60 + 1.78 0.56 -
2.0 10 - 1.0 0.84 -
5.0 10 - 1.36 0.69 -

ERTEA callusf 7)ol & 24 ZAEolx) Retoke AHI S o % Uk,

MS71E2u Aol NAAE H71g e 24 vy callus F# 9}, shootE 2 rootE & 2] B
E 2 AR callus7l A3 @ we} shoot & roote] £ Eo] KA =0 ol 3 4L 2,
4-DEEERE A 9} F—3F HEAgo] ot

2 EYEERREWHEO| STIC| BFE FE BEEAKC o|x= 8

Table 32 BAP ©=xg] 2 BAP + 2,4-De] 827} E30)9] BHERMK vX e &3
E ot Aot fpie] £8ES R BAPYSAEE IS o 0.1 mge] BEANA o
2 BETAMED 713 &2 450mgo] g At o] £X = 2,4-DEEA 2] FFoll A 980mg #E
#E RARTHE ZH Y (Table 1) kinetin@dE X &) 7oA 42 3BOmgHE th= A A 2%
o} T3 2,4-Dolo] EL3l0 A= BAPT 9E0 2 X3 Auos A@Ee 4 F o)

BAPE ©502 A 34 calluse A3 F715A ghgken 24-Do} £88 wvto] #iest
wHestE . 53] BAP 0.1 mg + 2,4-D 1.0 mg &80l A 78 458 FHHEME BRI NS
w 2,4-D 1.0mg# BAP 1.0 ~ 2.0 mg#¢] ELFME {71842 vn3 FzatA 2HIA
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Table 3. The effect of BAP and 2,4-D on organogenesis from mature caryopses of Korean lawngrass
after 6 weeks of the n vitro culture

Treatments Total fresh Callus No. of Shoot Root
weight formation shoot length growth
mg /1 mg cm

BAP 0.0+ 2,4D 0.0 140 - 1.0 2.82 +++
0.1 380 + 0.94 2.39 +
1.0 160 ++ - - -
2.0 150 + - - -
5.0 50 - - - -

BAP 0.1+ 2,4-D0.0 450 - 2.37 0.95 ++
0.1 90 - 1.71 0.52 +
1.0 260 +++ - - -
2.0 40 + - - -
5.0 40 - - - -

BAP 1.0+ 2,4D0.0 400 — 2.63 0.56 +
0.1 140 — 2.83 0.36 +
1.0 90 ++ - - -
2.0 90 + - - -
5.0 30 - - - -

BAP 2.0+ 2,4-D 0.0 320 - 3.49 0.48 -
0.1 110 - 2.97 0.33 +
1.0 60 ++ 0.42 0.16 -
2.0 40 + - - -
5.0 40 - - - -

o

ShootHz @S Bl BAPTS 7IX) 1 2 mgl & %8 w74 shootre F7HH = RS
BEY ¢ AU 53 2.0mge BAPERERE ol e T g 3.498< shoot7F FR& =l
o] o] 2,4-D, kinetin === NAAQ) BEgE s A H shootr Tl ¥53] 22 Aol
o}, 2,4-Ds} 43S wol= BAP 2.0 mg + 2,4-D 0.1 mge| EEEA 71 22 2.9418<]
shoot7} Bk = A ct.

Shoot ¢] Zole MS#EALZHIENA 2.82cmE 7] £33 .21} BAP7 IRFE S shoot N 32
1cmo|3t2 F235] £35H%ew E3] BAPY 2,4-D7l B#EE H#ME $= shoot9] MES ¢
2 M Ao s vepbyt) el AR E MSEAEME Y BAPRMEANA A #1
filigol A 3L BAPS} 2,4-D7) @B ER HmEsE e A #43tA Ltk

Table 304 Ve #RE 03] B BAPY} ftitpsa o] AA S nlR= 93 24-DRTH
oA #mElayg) ko 2 Z83kR g NAA 2 kinetin® v BEESH Bimo = g3t
CallusF ol U3 BAPEBEE MRS A3 vreh A 3%t 2,4-D 1.0 mg#He] E-8-3}oll A
BAP 0.1 mge 1=2 #93FA 28 319k
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Shoote] #Eo| AolHE= BAP7} kinetinojv} NAABT thh oAF o=z g3y or}
shoot# & ol sl A= kinetino]\} NAAR U= BAPYVE U #Rme Aoz velygth &%
shootFRoll A3 BAPS] s & Aol 2.0 mg 59 Aoz BH= ATt

HisajimaWe &44 4 283 KEHEFE FAET shooti-& cytokininggoll olaiAl #m
E 2 3 F BAP7} 71 #%Emol Rt #&sdth £33 2 BAP S #Er RS wole @l
F7F b E AL BEVE 29 shoot7) & HREADT sl & B R HUS
@S BojFa it

3. Casein hydrolysate(CH)7} SXIC|fEF 2 5 E| callusii2 3 multiple shootf ol o]x]|
c ¥R

Table 4614 B vhe} zro] E30) EFE 2,4-D 1.0 mg¥ 2.0 mgol CHE #Fmste] 6585t
ES ER 24D 1.0 mg EREHRE callus#E) 350.0 mgS 7|23 ¢le1r} 24D 1.0
mg9] &A1k CH 1.0 g& H71819S W calluss: g E o] 440 mge 71Est2 Q1 2,4-D 1.0
mgoll CH 0.5g& H7Istelgte 2 &4 9] YA FL 380mgS 7123t CH 0.5 ~ 1g3 24D 1.
Omg2 A F F7tel AAT w2 202 FHE 4 don T3 CH7L 24D} &4 BEH
H callus®] FHEE RSt Rz B F ot 0|9 & B2 Zaghmout 2 Torello? 7} #
3 ukel 2ol CHY wmrt #ilee] £RES 5347 oA #EE 2549 Aoz Bxg
o 28} 2,4-D H7HE Mg gtel CHYE 2.0 gbl b #mE EEECI A E callus2) 881 HE
o] UetdS & & o] CHY Hr1eke] 23] AAYS & 5= Uk

Hido] 28 #EEL CHY callus ## U shoot kol vl & EiEmyol et ARHE RS 48
3 Jrk. S Eo] Vasil ¥ Vasil®-& Gramineaeo] A embryogenic calli®] ZHF# = #i%ol
CH7} #Reyeleb st Gamborg? = #ifEsszEe] EMERS S e J23x ¥R CH
0.05 ~ 0.2%9 Hme RFT calluss HEAZ F JUs=H 1 o)lf& CHYI enzyme &
acid hydrolyzate 24 #Ef%t7] WEolf} i HE3}UH Bo=z ul&o] Hol callus§7lol o 8t
CHe gx&= Q"G 2 4= 9th =3 Collins @ Grosser® = embryo culturedl] 4] CH7}
amino acid& ft#4 3+ osmolarityol] #E7F AUthal R 13k AMEE A2 CH7} callusFE iR i
ol By WS Ad ARFGH LS FANAFE BH7F obdrF BRejAo

e} Vasil @ Vasil®E callusiFEAGHEA S CHEHAE thh 23311 s dFo|n
E A ABNME CH BB 2 callusBFREILR S 5HIsA k7] ol o] #arol ek 44%
o] #WEMQ AEHE 7T Aojol & Aeg B,

Table 5+ kinetin® CHE ¥4§ 32 BEHEHIEE W 249 FX9 HBEER e
B S Vetd o) Kineting] EA13lo A CH 1.0g7e] 88 YAF L AEMHOE 2714
Atk kinetin 2mg + CH 1.0g& & Fol 4 AL 360 mgS 71259 A % o] & 2,4-D 1.0 mg
+ CH 1.0 g &7 718" 40mgitte 34 24" X9t ol AL MSEA#E o]
CHE #mm#l=A AH83t32xt & o kinetin® e 2,4-D7}F S RiFslvhe AL mmesitl

kinetin 2.0 mg + CH 1.0 g iR HEE R ol 4 & shoot4: F (shoot& 2 shoot#) = FF o=
2E AT 53] kinetino] 2 mgA bl CHiEMEY Hms A -8 EE T} shoot fHESEL 7} B
mehke S oy kinetin 5 mgel EASME CHERAEEE v571 371842
kinetinthE* 2] FHt} wolx = FEol Atk wakA shoot# @ ol ¢lojA CHel %R = kinetin
2 mg3 CH 1g& EASIA ALSRE dwto] §o8 axpr BRI L AL & I g9
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Table 4. The effect of casein hydrolysate(CH) and 2,4-D on callus derived from mature caryopses of
Korean lawngrass after 6 weeks of i vitro culture

Treatments Germination rate Fresh weight of
callus
mg /1 % mg
2,4-D 1.0+ CH 0.0 31 350
0.5 25 380
1.0 26 440
2.0 30 240
5.0 38 240
2,4-D 2.0 + CH 0.0 32 290
0.5 35 310
1.0 M 340
2.0 40 210
5.0 36 190

Table 5. The effect of casein hydrolysate(CH) and kinetin on multiple shoots derived from mature
caryopses of Korean lawngrass after 6 weeks of ix vitro culture

Treatments Total fresh . No. of Shoot Root
weight shoot length growth
mg/l g/l mg cm
Kinetin 2 + CH 0.0 180 1.55 1.13 ++
0.5 220 1.89 1.90 +
1.0 360 2.97 2.17 +
2.0 170 2.41 1.97 ++
5.0 190 2.70 1.27 +++
Kinetin 5+ CH 0.0 190 2.56 1.08 +
0.5 210 1.54 1.54 ++
1.0 230 2.03 1.63 +++
2.0 200 1.05 1.49 +++
5.0 150 1.28 1.30 ++

2] & kinetino] 2 mg & CH7I 5 g7tA] BiEE Hm= A E& kinetino] 1¥ %, £ 5
mgEA A CH 1.0 ~ 2.0 g€ F7I8tA& of 7Hd S48 #Fste 2e 2 & Aok

wm B

Kinetin, 2,4-D, NAA, BAP ¥ casein hydrolysate(CH) % 570 9] tfspk & FEGHEEd o
2 EZUERS] e EME, callusii 2 multiple shootTZioll 71X &= B2 A3 KE
BERE EHEY oS 2.

1. MS#E A 2,4-D 0.1 mg /1#ne EJCEAE 2E HHE A EA 9 444= 7 shoot
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2R 85 7 AgAAM3IE

FE BEESHA 2711712 2,4-D 1 mg /1 + kinetin 0.1 mg /18] E &3t A& £EE Bin
o} callusSF B %S 1RSI 3 1 mg /19 2,4-D BEBHEME callusFHHE o5 E
f70]91. 2.1 kinetin 0.1mg /19 SEEBEE AN A= root o] £ £ BiFsHA BHAAT]

. NAAgEH ) ©E M #HS O AGHE AMS S BEolA R vlas el B

o2 #8393 E3| callusike NAAE xzlgdoean A9 sHieex &gt o
NAA 0.1 mg /1 + kinetin 0.1 mg /1 iE AEEE A ®al o] Fiko) vl ¢ X5 3tA Bl
Ht.

. BAP 0.1 mge] @522 oA A EA S YA T2 ARHSE BMEI 2 2mg7tA 8

&) wal shoot$r = XA F713k4 et €3 BAP 0.1mg /1 +2,4-D1.0mg /19 &
|2 callusE A A FHEAIZH L BAP 2.0 mg /19 2,4-D 0.1mg /12 ELX 2 39S o
& shoot.o] 713 S5t A BE st callusg# S multiple shootF @ 7ol &5
#eol BEEd g AEA FEHARC FNHA BHRIE AL BEFY & AA

. CH 1.0 g /1l kinetin 2 mg /1& 713 B EEANAME callus7t ol % GASHA HEIAAD

multiple shoot?] A= %53l shooto] Aol R = = A E7F5l% ot A kinetin ]
Al 2,4-D 2 mg /1& BH3HE callusi e g o] 8 3A velyth
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