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Effects of Media and its Components on
Callus Induction and Plant
Differentiation in Rice Anther Culture

Jae Keun Sohn,* Byong Geun Oh, * and Soo Kwan Lee*

ABSTRACT

Effects of media and its components on callus induction and plant regeneration were studied to increase the

cultural efficiency in rice anther culture.

The N¢ basic medjum gave better results in callus induction than those of MS or Miller. The medium used

for callus induction affects the plant regeneration. The frequency of plant regeneration from callus grown on

Miller basic medium was lower than those of Ng or MS. Most of calli derived from anthers, above 90%, were

induced from 20 days to 40 days after anther inoculation. The cultural efficiency of modified N basic medium

which was composed of 31.5mM KNOj and 1.75mM(NH,4), SO, as nitrogen sources was higher than those of

Ng basic medium. Combination of NAA and Kinetin showed better results than that of 2,4-D only in cultural

efficiency. Effect of DL-alanine on callus induction in Indica variety, IR40, showed better response in the

anthers pretreated for 6 days at 12°C.
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it

8o} W ER-e HAEERERS G TR
HHES BEHERKR & d8i72] EBol ey
5 o] Bifel ol x HEFMERS % HEMA F
ol 52 Z&tn 3l Blt BYESLE] BH
st HRERS] MBREE/ ded Aotz s
Chen,? Cornejo-martin * Primo-millo® %2 Jt
S HerYH SENEEstY EHEE FRAz
I st 2 ke F3] EFst —fmye R o
ol A& e EEsY ERe2LH callus® F
BA7N 2 FEA calusoll A FEYEES HaL A5
5 B Aok gtk collus & S kol

EHE oA+t ERo 2 $Ee genotype, /8 )
iR e HR, BERE S 43714 BER
of GaEtd, EALM 4 AEFHBH FT o
T ARE EOERERC BEY UB Adsdem
ZBTEY 93 e AFEA W g EARH
£ #Ael MS,® Miller® i1 2 FHsIge
U REE BHRY ERA%ES BEY N6Y K
7t de) Rolx givh U N6 dAs S8
e callus HE ¥ EHEILEKY RS o,
#3 Indica® RS BEDLE-L Japonica! 7
ol Hsted obF o Hielmz Mg RS
o ¥ HAKE ASHer BExkEn Yok

2 4x fEY E-E-2 hormone KEFEH B B
IERl BoR Y ¢ lov MR BEAA

* §f e 8 (Yeongnam Crop Exeriment Station, RDA, Milyang, 605, Korea) <1985. 7. 1 #%)
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hfBEREM Ol callus ) 3%+ K4 ¢} hormone 4k
FHQ Bol Belez o #HiEge A= callus &
HEHl glo} A exogenous hormone 9] ##§e &%
FY Ao s A 3low, callus HFEEN HWol
A=+ hormone Auxin 24 2 4-D¢} NA-
A7l BH £ Cytokininfiet BEA.E KAz
Q&d Hifel MCPA7 2,4-D BTk #hakel ot
£ %Y % ok Callus 25H @HBES HA7)
Lo+ Cytokinin-& EMAsAYV -2 BES Auxin
]E BEIA BASE Aol EEsIH'Y Cytokinin
2+ 52 Kinetin ¥ Benzil Adenine ¢ o] M
B3 Y32 Auxin o1} Cytokinin# 29] ABA®S &
BhR A B#EOE gk

A& HAFEe W FkEEA oA callus FiLet BY
gy kel oY EAEHer ARFEH 2 Hih &
myEA A% REHRE KPS HEE HE
BRE A ERERE dzA BHESA

M Y HE

A KBS EEAYARE H BE BBA RE
2 BEYY 458 BB 64T, Torigei 34#%5
Fl19 #He #dste HEARME 1@ Ene
AgstL e HE B #HAlstY AR K
HEol HIERES 1/3~1/2EEs2 F 42
o] Hgkta AL BEKRIHACE KBEL callus FHiL
Me2¥E 2X12cm, HEHHESMLAL2EE 2X18cm
He AL FHsIER, BERS SREE 10m/s

4 g3m $49 ¢Ersrde KRBEAQE HeE
o 120CoA 203 REAT A #HEEmE W

of RS HEEGHS callus FEe BEREA
A wmEstes 18 128H4 2500Lux2 B
styon EFEREY 26C+1CE #iEsl: BHES
ol 4 Bt Tl HEAiZ# HEHEREAE MS, Mil-
ler, No¢ EHBIEHME FASIAT 5 1 4E Sucrose

50g, Agar 10g, NAA 2mg + Kinetin 1mg< &
matge™ pHE 582 FAHISHY callus HEEE
o} BERS® HFEI callus FiLFEE AESch EY
Bl M EALHe ¥Ee HREIEL BR
Wel #& MS, Miller, No EgMHo] BRI
Fed callus S 4£#8E 0mg BEE AzhA & H,
IAA 0.2mg/ 4+Kinetin 1mg,/¢7F = 3EH
o gl B4 BHEAA HGE SMMUEES S
B HLEREE T callus FFol B HASHA S
LEES 2 S8 U KRS HHR ZEXRSR
€ 490mg /¢ o2 BEA I Ngiiiis BE#o=
(NH,)280,9) K#& 12 252 &£ B{LA7
3 mEE B KNO; 2 HEstey] RERS R —
EREF stalm, HOBMLES o o] FHEA
EAEMAA TAA 0.2mg./ £+ Kinetin 1 mg/ ¢ &
wingt Eus g £8E 30mg BEEE cal
lus & BHEAA BHFIR @yl tES BHEINL
ot £ ERHEEL REHREE NeAARmdl callus
FRAORE 24-D2mg ¢, NAA 1lmg/¢ +
Kinetin 2mg /42 EE3Igow HEH@EMLALE
£ IAA 02mg /¢4 +Kinetin lmg /¢ 2 EES
callus 248 ML WHHEEE BERD JHEA o
T BoHR2 KRSt DL-Alanine ©l callus 3
ool Pl ML s 14 DL-Alanine & 0,
2, 4, 10, 100mg 4 mste) ERBRER FHb MEHE
g #He vrol £& BERAA F callus AREES
st oh

Callus FiRE T BEALHAIZ mgsIA(E 1D
HRASEA BRIl Ne i E RS o, 7H3
Aol Eoko™ Miller, MS ##h oIt Ng
ExEMe #EEY, Inabawase ¢} #-2 Japonica &
ol 9ol Z+7 34.3%, 100 %2 HEel *

Table 1. Effect of media on callus induction from anther.

Percent of callus induction

Cultivars MS medium Miller medium N¢ medium
Nagdongbyeo 9.3 (28,7300)" 24.0 (72 /300) 34.3(103,/300)
Inabawase 0.4(2,/470) 6.6 (31,7470) 10.0 (39,7390)
IR 40 0.3(2/ 740) 0.3(2,71720) 0.6 (4/720)
Total 1.6 (32,7,1990) 5.5 (1057 1910) 7.8 (146 ,71870)

D Number of calli induced” Number of anthers inoculated.
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Table 2. Effect of media on the days required for callus induction after anther inoculation.

No. of No. of calli induced on days after anther
Media anthers Total inoculation
inoculated 21-30 31—40 41—50
(%) (%) (%) (%)
MS 300 28(100) 3(10.7) 2(786) 3(10.7)
Miller 300 72 (100) 17 (23.6) 51(70.8) 4(5.6)
Ng 300 103 (100) 40(38.8) 59 (57.3) 4(3.9)

* Material ; Nagdongbyeo.

kA 8k IR 40 2 22 Indica® ¥l A+ & Hi
& vl R ERAT MEEE YEW Ak Oono'?
+ NgiE#iE Japonica® ¥ 9| #HiEEd &HE S
Indica/ Japonica hybrid & #iEHE Z ¢+ FL
WHE#E 32 JaponicaBo] HHe #¥EHATta 3
o] %P Media®l EHR¥ R microsporesi A
g 4+ Yok TTHEHRS BRIAACS Je BRY
% callus FiEBETE £ 2014, EAREH i
BEERglol 20~408 Abolol 2439 90% Rl kol &
EeElgen 508 Pgdle Ao FEstA dach
weld Ko 2 RS BT AL, RERE
50 B REEY ABEL BHE Aol #EmMolet
ARk HE0L W FERA o callus BEL
HEEE 20~40 8 Aolel 744 Eof ZEEe 87~
91 %7 FEREAHL H®ESATL

AR b BRI A FiLd callus & BARIS
B E Haste] Rue] MYESEEE BB
slel & 3ol Aot o) MY LIEM R T callus
FEIEHS fRfFol o A fEASIY Neub MS i
ol A FER callus & HYHEMLIEH BiEstd
2wl Spitanel Eiol BERdlel kA 4 H
Qo 1} Miller Sl A FER callus + MHEHHES

Table 3. Effect of media on plant differentiation of pollen callus.

b7 &84 el Nitsch!? = callus 258 kil
el gLl A gl 23t Carry over effect 7} 2
Eddzn stgled, o1 HREYY HYE 5
bt eigde] s BRI callus FHioll
ERR e WS 9% ad des AeR #E
Rt

N BAEHALY E2HFEY 28/ 29s9e o,
callus FREEL £ 4149 Zo) HAKEY £
Elo} MG Ol BEEEBERA KNO;ot A viEE
FA (NHY280,:9 &8 &% 31.5mM, 175
mMe o 7HA FiEEe oo (NH,,80, ¢
EES TmM=E oz KNO 2482 21mM=2
F2AE WE callus FREFE S dolxled
Indica & 2] IR 403} Indica/Japonica <ZHEEIQL i
WA AL A callus 7+ FEER oo, o
BEEY dRElmERd s Eite] BET Hol &
Bz ofo} browning Sl @ o] Aslydel £ 5
A4 B callus 2Y-H HEYHES Lol gloiAdx ¥
2% EEHE 2o, (NHy2S04F L75mM & £0]
2 KNO;9 &€& 31.5mM= 34e o 202%9
e RS eb A s, (NH) 2S00, 28
® 7.0mM= ¥ola KNO;9 BEE 210mM 2

%3]

Media Calli No. of plants

I I tested Green (%) Albino (%)
M. S M. S 35 7 (20.0) 1 (29)
M. S Miller 35 7 (20.0D 1 (29)
M. S Ng 35 5 (14.3) 0 (0)
Miller M. S 21 1 ( 48) 0 (0)
Miller Miller 24 0 0 ) 1 (4.2)
Miller Ng 24 0 o) 1 (4.2)
Ng M. S 40 3 C 15) 1 (2.5)
N Miller 50 5 (10.0) 2 (4.0)
Ns Ne 52 11 (21.2) 4 (71.7)

D Medium [ : Callus induction medium,

Medium [I : Plant differentiation medium.
Material : Nagdongbyeo.
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Table 4. Effect of nitrogen sources on the frequency of pollen callus induction in rice.

Frequency of callus induction

Nitrogen sources
(mM) Taipei 309 Gayabyeo IR 40
(SSS: s0, 3%:% 15.7 (81,7 516)” 0.7 (4/600) 0.9(5./540)
(II\{Ig?)azSO4 2o 10.2 (50,7492) 0 €0/ 600) 0 (0./540)
(gg?):f’so‘ 22:(5) 13.5 (73,/540) 0.7 (4,/580) 0.7(4,/ 540)

D (No. of calli induced/ No. of anthers inoculated) X 100.

»  Nitrogen sources (mM) in Ng medium.

Table 5. Effect of nitrogen sources on the frequency of plant differentiation of pollen callus.

Nitrogen sources

Calli tested

No. of plants differentiated

(mM) Green (%) Albino (%)
(ﬁg?;z s, 3%?5 94 19(202) 8(8.5)
(Irfllk\ll?fz 50, 210 61 7(115) 6(9.8)

1)

(ﬁg?;z s, zgg 76 12 (15.8) 8(10.5)

Y Nitrogen sources (mM) in Ng medium.
* Material : Taipei 309.

Table 6. Effect of plant growth regulators on the callus induction and plant differentiation.

Concentration of growth  No. of Callus Green plant Albine
th
regulators added (mg,/¢) ?x?ocs{:ted No. % No. % No. %
24-D 2 460 48 10.4 11 24 6 1.3
NAA 2, Kinetin 1 - 430 59 13.7 29 6.7 8 1.9
NAA 1, Kinetin 2 360 38 10.6 14 3.9 4 11

* Material : Milyang 64 Torigei 34 F;.
Basic medium : Ng.

GA HEHe Wy 11.5%9 $& SRS v
WolEd Huang 57-¢ callus Fi2N 1ol ZRE
2+ BBoR HEste 2 vt BASES W &
F7r 2ga dglow drEREERY BAL cal
lus HFEE BETAALGT g|ESIA L

ERFEHE callus FEESN HEYBAILRLS £
6ol A B Ng HARMEH#H 24-D 2mg /49 NA
A 2mg/¢+Kinetin 1mg ¢4 #REE H#sty
< o}, callus FEBE = &8 104%, 13.7%= 4
3 ERelgleoyt wHEM A+ 2,4-D
HE BB Lol A FEY callus+ 24% NA
A%} kinetin°o]l BAR Bl A FLD callus &
6.7 %% EHBAEEL VGETh Callus FiEE

el RBR EYERBERY BTL callus HiL
¥ oohEl EHEa ozt EESE =Acta o
A= 2,4-Do} Zol HEHE T Auxin HE &8
‘o= gEEsteE A 2rie NAAS 2 Auxin 3
off Cytokinin #i¢l Kinetin & B EE3t= Aol
bl FRIT Fme® Carry over effect 7}
vEbdttn H4Ec fEPLe {HE BEEHA
BKslE-S ™, 2,4-D BEEEER = NAASKI-
netin & BANEE o BREEY HEMNF 6% 2
A vebwdolbs dga, Chaleff ¢t Stolarz P+ cal-
lus FiZoll o] 2,4-D Rl NAAo  Kinetin 2
BRstE Al HRMI g ot Niizeki¢t Oo-
n'E 24-D 2mg ¢ BB W FHEEA
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Table 7. Effect of DL-Alanine concentration on callus induction from anther.

Concentration Inabawase IR 40
of DL-Alanine  Anthers Callus induced Anthers Callus induced
inoculated inoculated -
(mg /4) No. No. % No. No. %
0 480 32 6.7 560 4 0.7
2 460 61 133 540 1 0.2
4 460 33 7.2 560 3 0.5
10 480 28 5.8 560 0 0
100 480 21 4.4 560 1 0.2

Table 8. Effect of DL-Alanine on callus induction from anther pretreated for 6 days at 12C.

Concentration Cold treatment ” Control
of No. of No. of No. of No. of
DL-Alanine anthers calli % anthers calli %
(mg./¢) inoculated induced inoculated induced
0 228 5 2.1 560 4 0.7
2 255 12 4.7 540 1 0.2
4 270 7 2.6 560 3 0.5
10 270 12 44 560 0 0
100 195 3 15 560 1 0.2

Y Cold treatment for 6 days at 12(.
* Material : IR 40.

o} callus FHiLo) FHRMyeI= 5.0 Huang 57
2 24-D2} NAA 233 Kinetin & BASE= A
of Zh&Ee] riw HESe &5 AR MHRT MES
A ol HEAMKEAE HEE YyAT 29
Ax BEAEH xS AEHEME NEE S o
BE HANOR ERAY FEsn 45

H AR A HeEmme gEe ke
SEFEZA Chen? & FEEME7T EMol H:Edle 5
o EHEYE Foo BEREA AW LEESY
HE st 1B ol callus 2 #F3eE S2 9
on, JEM-& KEEMERY) Fuol go yER @ik
o Slo] FEEMEY Si7tol HIEE ROl multicell
= Fi#Esh: HhEe ackm d9 callus FHiEol ol 3
MY BBt RFsIgdes, Barmiae) R
YL o HEBZ Si7sle JaponicaB-e Indica
B Yt Amino %% —f& <] DL-Alanine &8¢ =
222, IndicaZl ¥E HHEHY 3+ F#A) DL
-Alanine & AN callus FiERe] Folactzm
#ESAT 28y £ 794 29 DL-Alanine &
BE £ 22 EfEside 1 IndicaZ® RBEQU IR
4091 A= callus #Figell glolA FhE £E2LL
Bl £t et out 12064 685 He
KRS St f@ks19-2 W(& 8) DL-Alanine ©l

2~10mg/ ¢ BRMB ol A EEEd s &
2659 callus FRF] LME Rngom 100mg ¢
BMA A= 23818 callus HiE7t ETEHE HAHS
HEIREE o] HFE ¢ Indica® ¥ RN B
A K BEolste R A B HFAESL o
ojxjok & Aoz AR}
i =

B FkEgEel dolA Bk o WA Ringg
ol callusFi o}l WEHHEH LA vIx & LS THY
7] f3t R BRE oed o

L callus i 2 EHEILE Ng EARE o A
714 =ko9 Indica® FEHthe Japonica®l G
Bl A o #HE A% A Vet

2. HEBEKHE callus FidE EAREEme] o B8
£helol 20~40H Afojoll 90% LDl kel #Hinslg ok

3. EMEN e callus Hitsrse] EHL 35
oo Miller #iol A FiRH callus o  HEHHEEH
{ft= Ngut MSHiiol Hste (Kt ok

4 Ne#iel @88 ZHREDP (NHp.SO, ©
SBE 31.5mME HH QS W callus ¥ i
SH{EEo] f Lsjgeh
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5 £ERBH Rl o 24-DEE RHEY

th= NAA 2mg/ /29 Kinetin lmg/2 & BA E 7.

BaE o callus Fi2 & ohlzt EHEMERE
=Rk

6. Indica® RESl callus Fitol T DL- Ala-
nine RMEE HE& BRERIPIEE @ 4
Ebytet,

3l B x #& 8.
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