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In Vitro Culture of Indica Rice

(Oryza sativa L. cv. Nang Mol S 4)
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ABSTRACT

Calli were induced from rice embryos (Oryza sativa L. cv. Nang Mol S 4) on Murashige and Skoog

(MS) supplemented with 2.0 mg/l 2,4-dichlorophenoxyacetic acid (2,4-D) in the dark condition. Proliferated

calli were obtained on the MS supplemented with 2.0 mg/1 2,4-D in the same condition. Calli were regenerated

on MS supplemented with 1.0 mg/l kinetin and 1.0 g/l casein hydrolysate under light condition. Roots were

induced from shoots on the MS-free hormone or supplemented with indolebutyric acid (IBA) 0, 0.5, 1.0 or

2.0 mg/1). Servival of rice plants were 100 percentage after transplants under natural condition.
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Grolux (Sylvania GTE F 36 w/Gro fluorescent, W.
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TMUHUATNAROW split plot design 1ABANIN
A1¢5uuauiy main plot uaz AN T UYE R 4-D
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Calli Growth Rate (mg) = Calli Fresh Weight
at 6 weeks - Calli Fresh Weight at initiation
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Table 1  Effect of 2,4-D on calli induction from seeds of NMS 4.
Conc. of Culture condition
2,4-D Dark Light
Callus induction Fresh weight Score Callus induction  Fresh weight ~ Score
(mg/l) (%) (mg) (%) (mg)
0 0 0 cl/ 0.00 ¢ 0 0d 0.00 ¢
1 48 98 ab 1.87 b 48 53¢ 1.27 cd
2 57 133 a 220 a 51 66 ¢ 1.40 ¢
4 51 107 a 153 ¢ 44 39 ¢ 1.07 d

1/ Values followed by same letters are not different (P<0.01)
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Figure 1 Score of calli induction. (0 = no calli induction, 1 = calli diameter <0.5 cm, 2 = calli diameter

0.5-1.0 ecm and 3 = calli diameter >1.0 cm)

Figure 2 Character and colour of the calli. (Y = yellow calli, B = brown calli. YW = yellow white calli,

W = white calli, BL = black calli, GS = green spol. C = compact calli and F = friable calli)

2,4-D

LIGHT

Figure 3 Effect of 2,4-D and light condition on calli induction from seeds of NMS 4.
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Figure 4 Effects of kinetin and casein hydrolysate on shoot induction of calli.

Figure 5

WaoA Grolux fgmunil 25 + 2 °C 1w 4

o’ o

Ml NaWUMINAADINUY factorial in RCB

DIUIU 30 FNTUAN TIUIUTIN HAZANPUIITIN
3 3/ i/ =y

msthedudeamlgnluamnsssuma

o 9 1 W @ 3 3 =
W9 Hﬂﬂ‘lﬂﬂﬂ'ﬂ1ﬂﬂTﬁ"ﬁl‘l'l’l'lﬂ'ﬂﬂ(hiiﬂﬂ‘ﬂ‘r’l

Effects of culture media and IBA on root formation of regenerated shoots.
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MBIV (YW) (Figure 3)
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fla uazamwilldSunas 16 $2luade Ty unade
aunsonsyaulaldluennigng gas uazwas
MAZATY 6 Fla nnadadisasing
m?tgxﬁﬂmj,qqﬁijmﬁnﬁﬂ 528 Waansu lu
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ﬂ?mmgmaﬁﬁﬂ Tanusdsruvesanvay Tag
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Table 2  Effect of 2,4-D and kinetin on calli
proliferation.

Conc. of Conc. of  Calli growth (mg)

24-D kinetin
(mg/l) (mg/l) Dark Light
0.0 338 258
0.0 0.5 261 215
1.0 261 374
0.0 350 357
0.5 0.5 337 348
1.0 313 364
0.0 528 455
2.0 0.5 368 355
1.0 336 278

Table 3  Effectof culture mediaand IBA onroot
formation of regenerated shoots.

Media  Conc.of No. of Root
IBA  root/shoot lenght
Mg./1) (cm)
0.0 13 beV 3a
MS 0.5 I15b 2b
1.0 21 a 2b
2.0 23 a 2b
0.0 8¢ 2b
1/2MS 0.5 11 be lc¢
1.0 11 be lc
2.0 10 be lc

1/ Values followed by same letters are not different (P<0.01)
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manspauTaauaziiiu embryogenic callus (E)
mmmﬁmuuﬂue’fﬂmﬂﬁ'ﬁ (Siriwardana and

Narbos, 1983) ualudnnznianuaalnassly
Raunasansedunauaadanazvinadn Mvdes

4 @ 1 5 H $ g
WAANIZNUBYNYAING  RIU (YF) ‘dﬁ\ilﬂu

I EATRN non-embryogenic callus (NE) Ims
wiydAuTaetesanga ua himwsaiamuiudu
Tnu'ld (Wang et al., 1987) FaszFuanuTuTuve
24D fnmnzanlumsdmhldiae unadaiued
fuammnaadon ﬂWSﬂ?UﬂuﬂTilﬂ?ﬂJlaUIﬂﬁﬁﬂf
ahstuniemstsznovaun  Snuarmaiug
NITNYRINY D1YVOIRT tazeii)sznouveIgns
oA lgzE0e (Pierik, 1987)
upadaenuioniaduTalaa Tuensges
MS #aaniunduduues 24D uazi@y kinetin
FUAIINUINUNAADIVDY Brar et al. (1985) 1Ay
Rout and Sarna (1986) M3LAY BA kinetin uazﬁyw
pzwdniaiiuasmvgumania@ula nquls
Ta'latiuamsadnih ltunadaiiniseiaau s
w3l la lntiudgauauialumsdaasunsua
a0 1uszez S-Go mmmmmwammﬂﬂma
(Fosket, 1994) uaﬂmﬂummuq U tryptophan
IAA Wy MsanAnNtad Drasemstauaada
¥R embryogenic (Siriwardana and Nabors, 1983;
Vajrabahya et al, 1986) LﬂﬂlWW”Lgﬂdtlﬂaﬁﬁqﬂ
U ﬂwwﬂmmaaauaﬂym medunaing m
wh F) uamamaumma (YB) ldaunsesnin
Whiaveauazin’d Fecunsaiindnonimaiidn
i ¥iRadu1dTaensidsunimihaaylasa
Wuwesiinoaniouuuilnea (Kishor and Reddy,
1986) Taviloduiinnademansydulanazionn
voaupadaldun  arududuveaiulueinis
gangil anwflunsaniedivesems unas
vodluTasiu wiavenhma uazyiinvesms
mufunssyAuTa Faanumngaudmiuie
upazyinvzuanaeiuly (Hendre et al, 1975)
unadaausadai liinaduTasnisiay
msAugumsiaAnla  @ssunsd uazas

A ag &4 Y oy o
ﬂuuﬂﬁﬂﬁ\icluf]'lﬁ']51W1$lﬁﬂ\1ﬂﬂ3']ul"ull‘llu@]'N"] U



2. ineasnaas Gne.) 39 31 atiuf 2 173

o @ @ I~ a g ' -
mldmswauaada lifudumuiuniinsg
luduaslag e wuRerduaunaassfi@y
4
adenine sulfate ﬁﬁﬁﬁuﬂmﬂgﬁﬁ mmw%'n 2iP
(isopentenyl adenine) IAA Q¢ casein hydrolysate
(Siriwardana and Nabors, 1983; Vajrabhaya et al.,
1986; Uszan way winwd, 2537) lumsnaasg
o Rt Y . . &£ o a a
ATIN1Y kinetin Fauilumsarugumsaiy@ula
nqulalalaiy  Sauauialumsdauaiumsuia
wadluszes S-Go veamsutusasuuylylaga
a & o a PP
LA¥NISAN casein hydrolysate H9iUaTBUNTIN
Uszneudensasi Tunarowiian ¥ luTasousy
unasaaziyanusar ldadalusauldselu
MIANIIUINEd waz i uaadadimiwaun
¥
Tliflusoaldavu (Dougall, 1980)
MIMUANMIRTYAD Tavesnngueandu
v oy b v o gy 4 A a 2
anududuma  awnsasmih oo wsodu
dmvesiiradiesnld  uad ldanududuge
mnsatmih Iiinaunadald @ 2.4-D. NAA uaz
. g ¥ = o Py
dicamba 1Hudu lumsanuiaseil omsmzdes
I da
qAT MS 1ag 5 MS AN IBA (0 0.5 1.0 uag 2.0
HadnSuAeans) awisedmiWesanasinld
Hard RN NUTUTUTDY TBA  T1UIUTINIZIAL
¥
U UAANNIITINIZAAAT IFUAIIRVIIUNARDT
A P a
aue Tudn sz uaz wihng, 2537)

ag1l

Y

msmzi@sundatiiug  uavaea 4
aunsodnmihIiinaneadalddluennsgas  Ms
Ay 24-D 2.0 Uaansudeans luanimila uay
' ¥
wulsuanadaluemsuazamwmsiwzGe
1 =1 @ [ z:' kY a a @
RN unadan lannmsmivlSuaunade
annsndmildinasen lddluemsgas Ms Midn
casein hydrolysate 1 NSUABARNS 3IUAY kinetin 1.0

[

Haansusoans luamwmnlasuuas 16 91 lusne

e

uuazansatni eeanasinluemsgas Ms
MY IBA 0 0.5 L0 uay 2.0 Haansudeans

=).

Y ¥ ¥y 9 Aaa ' .
uargwauieenlgnlunszonaniiauegluiids

Ava AN

mamauamﬂmsmmiﬁﬁﬂ?nmﬁaaﬂﬁﬁﬁ
msnzAoaiiedeiy MATMGABMART UM
%mﬁﬂmymmaﬂfﬁﬂqmmuzﬁmwumﬁ%ua:
asmauna  mandl  Wadvelsydquinug
ranssunazimaTuTaddinmuiand  fingan
asaudlonas

Y a
ONT1ID1393

sz fRIAA LazwIAWg FuATHgEIIN. 2537,
o I 3 Y S
msvan hliuduveswnadainiyinen
ANNZY8IT1IMON (Oryza sativa L.) WHFU1)
ABNUZAL105. 1. InHASNAAS (INw.) 28: 27 -
37.
a a a o 4 o o

WAl sAquns, UszAuy warmesd, @il
qunsie, q5uns Jezlvaana uay G
@ ¢ a aa d’l t; A }
anyel [QUAT. 2536. Mstzaeailisgetnn
Wuga99. 2. inasenaas (Ine.) 27: 278-285.

a o a 4 k4 o a

qauns Jelwnanna, Uszang wismesm, way
gAgquNs, 1@1lid qumisien, idrdnval Guas
Hay WITAl IRANUIIYRY. 2537. MR

Fa

Fiufrnaenugd 105 Tuanmiasaie. 1.
INBASAAAT (IN8.) 28: 92-98.

Brar, D.S. , D.H. Ling, and S. Yoshida. 1985. Plant
regeneration from somatic cell cultures of some
IR varieties of rice, pp. 169-177. In M.S.

Swaminathan (ed.). Biotechnology in International



174 1. 1nyasenaas (ne.) 10 32 aduh 2

Agricultural Research. IRRI Manila, Philippines.

Chu, C.C. 1978. The Ng medium and its application
to anther culture of cereal crop, pp.43 - 50. In
Proceeding of Symposium on Plant Tissue
Culture. Science Press, Peking.

Dougall. D.K. 1980. Nutrition and metabolism, pp.
21-50. In E.J. Staba (ed). Plant Tissue Culture
as a Source of Biochemicals. CRC Press,Inc.,
Boca Raton, Florida.

Fosket, D.E. 1994. Plant Growth and Development:
A Molecular Approach. Academic Press., San
Diego, California. 580 p.

Hendre, R.R., A.F. Mascarenhas, M. Pathak, and V.
Jagannathan. 1975. Tissue cultures of maize,
wheat, rice and sorghum path 1I growth and
nutrition of callus cultures. Indian J. Exp. Biol.
13: 108-111.

Henke, R.R., M.A. Mansur, and M.J. Constantin.
1978. Organogenesis and plantlet formation
from organ and seedling-derived calli of rice
(Oryza sativa L.). Physiol. Plant. 44: 11-14.

Kishor, P.B.K. and G.M. Reddy. 1986. Regeneration
of plants from long-term cultures of Oryza sativa
L. Plant Cell Rep. 5: 391-393.

Linsmaier, E.M. and F. Skoog. 1965. Organic growth
factor requirement of tobacco tissue culture.
Physiol. Plant. 18: 100-127.

Murashige, T. and F. Skoog. 1962. A revised medium
for rapid growth and bioassay with tobacco
tissue cultures. Physiol. Plant. 18: 100-127.

Nishi, T., Y. Yamada, and E. Takahashi. 1968. Organ
redifferentiation and plant restoration in rice
callus. Nature 219: 508-509.

Oono, K. 1983. Genetic variability in rice plants

regenerated from cell culture, pp. 95-107. In Cell

and Tissue Culture Techniques for Cereal Crop

Improvement. Proceeding of a Workshop
Cosponsored. Science Press, Beijing, China.

Paul, N.K. and P.D. Ghosh. 1984. Callus induction
and plant regeneration from embryo tissue of
rice. International Rice. Res. Newslett. 9: 13.

Pierik, R.L.M. 1987. In Vitro Culture of Higher Plant.
Martinus Nijhoff Publisher, Boston. 344 p.

Raina, S.K., P. Sathish, and K.S. Sharma. 1987. Plant
regeneration from in vitro culture of anther and
mature seeds of rice (Oryza sativa L.) cv.
Basmati-370. Plant Cell Rep. 6: 43-45.

Rout, J.R. and N.P. Sarna. 1986. Hight frequency
plantlet regeneration in rice anther callus culture.
Rice. Genet. Newslett. 3: 105.

Rueb, S., M. Leneman, R.A. Schilperoort, and
L.A.M. Hensgens. 1994. Efficient plant
regeneration though somatic embryogenesis from
callus induced on mature rice embryos (Oryza
satival L.). Plant Cell Tissue and Organ Culture
36: 259-264.

Siriwardana, S. and M.W. Nabors. 1983. Tryptophan
enhancement of somatic embryogenesis in rice.
Plant Physiol. 73: 142-146.

Vajrabhaya, M., O. Tunmvachkul, and T. Vajrabhaya.
1986. Effect of auxin and cytokinin on plant
regeneration from rice callus. J. Science Research
Chulalongkorn University 11: 113-115.

Wang, M.S., F.J. Zapata, and D.C. Castro. 1987. Plant
regeneration through somatic embryogenesis for
mature seed and young inflorescence of wild rice
(Oryza perennis L. Moench.). Plant Cell Rep. 6:
294-296.



