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Mastrack Basic salts were tested to  establish a suilabie culture medium for callus 
1&11,'7,4 

initiation from mature seeds of lndica rice (cv. Bg 94-1). All media werc 
supplemented with sucrose (3% whrj, yeast extract (3 g/i) and 2, 4-d~ch!oqttenoxyacetic 
acid (3 rng/lj. Talius initiation occurred in the area cornpnsing the scuteilurn L j r  of 
the seed. Callus formation was better in tF, than all other tested media. MS and Y3 
media mos:ly induced coleoptiie growth from the seed. &llus initiationail$ growth was 
ellhanced when high Ievel (9 mg/l) of 2, 4-dichlorophenoxyacetjc acid was incorporated 
in to  LS medium. However, subsequent gm,.vth ol'callus was impaired in this medium. 
IBW levei (2 m d l )  of 2, 4-dichiorophenoxycetic acid in combination Miih 
6-benzylarnjnopurine (0.2 m d l )  is seiected for calIus establishment from n ~ a t u r e  Indicc 
seeds. 

Callus culrure is a vakable tool in crop irngros~ernent programs. dt  is being applied err 
creating genetic variability in plants (sornac'tonal variation) and s~rccning of .,;ants lor 
stress tolerance. Mature seeds are an excellent source for the establishrncnt of 
embryogenic callus (Em callus) in rice since the tissues origirviting from scutcllux and 
the shoot apical meristem produce embryoids2 and seeds can withstand vigorous 
surface sterilization. Auxin is critical in callus initiation13 and 
2,4-dichorophenoxyaceti,~ acid f2,4-D) is considered as the best source of a t ~ i n  for 
callus induction in rice.' N6 and MS media have beeq used for anthcr and pollen 
culture of rice? IS medium has been -eported15 fos i;iductiola of calnus from roots, 
embryos and leaf bases of the plant. 

It Is ,generijly accepted that thiamin is a vital component of tissue culture media 
and other vitanines like nicotinic acid, pyxidoxin, biotin and Ca-D pantothenatc may 
be beneficial. Yzast extract (YE) is often included in the cuirure media for 
establishment of rice tissue cultures. It causes mitosis in quiescent cells and proniotes 
emberent growth of calius.18 Studies have been condwted to observe the ef'ect of 
light, temperature and pH of culture medium on tissue cuitures of J,ponica rice, 17 

lndica rice is generally recalcitrant to caUusing in viti-o.~ So far only a few cultivars and 
varieties of Indica rice have been regenerated from tissue cultures. The present study 
evaluated the effect of different media on tissue culture of Bg 94-1, a cornrnercialiy 
grown rice variety in Sri Lanka. 

2. Materials and Methods 

Dry mature rice seeds (cv. Bg 94-1) were diehusked and surface - sterilized by 
immersing in 70% ethanoi (I minute) fvUowed by 0.1% HgC12 (3 minutes) aad 
washing (3-4 times) with sterilized disti!led .*rater. 



Media were prepared *xsing MS, LS, Y3 and N6 basic inorganic sdh (Table 2). 
A.8 media were fortified with thiamin hydrochloride (1.0 m d l )  and except h a  LS 
medium, Wdtb XGCO~~GC acid (0.5 rng/l) and pyridoxin hydrockdsride (0.5 mg'l). 
Sucrose (3% w/v), YE (3.0 gl l )  and 2,CD (3.0 rng!l) were added to each medium. 
The pH cf media was adjusted to 5.7 before dissofving agar (0.8% \/v; DZco-bactoj. 
Each medium-was dispensed (I0 d &quotes into test tubes or petri dishes 3 r d  B sterilized by autodaving for 15 minutes at 12; C with steam pressme (1.2 kg/cm2). 
Steslized seeds (10 seeds/&sseI) were inoculated onto prepared media md cultares 
were maintaked at 26 ? 1% ander fluorescent light (200 - 250 lux; 16 hours) for 
mj2lus induction. 

Table 1: Widor nad minor inorganic salts amdl organic components sg the Xous basic 
media ia the.study0 

Find Conwnrtration (mgll) 
Compound 

MS N6 Y3 

Minor Salts 

MnS04.4H20 
hso4. m20 

(CuS04.7H20 
KB 
H3B83 
NaSo04.21-420 
PJiCl2.2&0 
Na2 EDTA 
FrS04.7IH20 

Qrgasaia: Components 

Thiamin hydrochloride 1.0 
Nicotinic acid 
Pyridcsxirr hydrochloride - 



32% medium prepxed as pre~iomfy was ag& tested with 2,4-EP at six ievels with 
one treatment &I wmbiaation .,vis_h .S-beqi&cnpwine (BAP) for further callus 
establishment (Tabk 2):). 

Seed callus induction and g o W h  was emmined v*leekEy. Four weeks attea seed 
bocdatim, c d u s  %tiatioa effidepacy (percentage of inoculated seeds in the vessal 
uhich @we rise $0 mll~sj and we[ weight (rng/seed) or" d l i  were semrded {figure 1 
md figure, 2). 

FOW weeks old d l i  (2-5 nnxn &ameker) 6-vere plated in medium wkh sucrose 
(4% wtv), BAP (3.0 mgi'l), IndoIe3&isty~ic acid (IBA, 5.0 m@l) and irtcubated for 5-4 
weeb wder Z3M Em at 265 1% for regerneration of shoots. Thcsc, 4 ~ o t s  (20-4Q 
shmts) with $ew initiated roots were rrmferred onto paper bridges in MS rrnedirtzr 
6th 1-raaph~hdeaeacetic acid (NNU, 1.0 m d l )  for 2 weeks to iaprove root ga owth. 
The pIan61ets foamed were then cufvured h hormone-free MS soii2 medium (56 ml in 
glass jars) for 1-2 wceb to i~drace better p'iant growth. These pIanrlcts brx,e 
trmsfcrsed to pots coxltaniing sterilized soil and maintained in a glass bouse till 
maturity. 

The efficiency of callus initiation a d  grewih in response to different culture ;;2c&a 
are given h figwe 1 and 2 respectively. Cdlus initiation was observed to OCCZ. from 
the tissue between the grtiving csleoprile aod ihe endosperm (area comprising the 
scuteUurn). 'The callus initiation efficierncy was highest (35%) in kS medium. N6, MS 
aind Y3 media Lzduced the formation of ca!lus bur: latter two media mostly pp.orno!.-d 
coleoptile growth. 

The highest wet weight (75 %$/seed) of callus .*:'as recorded with 0 medias~:. 
CJ% foamed in this medium were large and s h y  with curnerous globular structures 
on the surface and colour varied from white to light yellow. Foraation of such mlli 
was observed to be higher in M4 than in PiS medium. CJli forrned in Y3 medium 
were friable and off-white in appcxance. Cdlus induction efficiency Elas very 20w 
with this mg,&m. 

Growth response of rice seeds cultured in 3 medium wntaining different levcis 
of 24-D (m the presence or abreace sf WAP) is sumarkzed in Table 2. Callus 
initiation was rapid at high wncentratiom (5 2nd 9 mg/l) of 2,4-D. However, low 
conantrations of 2,4-D in the presence of B M  J s o  favouaed callus nowtih. These 
4% aemaiaed fresh for a ionger period than those formed on media cnntaining highcr 
leare1 of 2,4-D. 



Figure I: Callus initiation efficiency of rice seeds after a culture period of4 week in 
%S;, MS, N6 rand Y3 media. Each media formarlation was replicated five 
times. 

D.P. 

Pigare 2: Growth of callus from rice seeds within a culture period of 4 week iar 
IS, MS, N6 and Y3 media. Each media fsmnlation was repllicated five 
times. 
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Table 2: Growth response in LS medium cantreining diEeremf levels a%2,4-D (iaa the 
presence or absence of ~ l h ~ j  after 4 week of seed Brnocmlatton, 

Growth response 

0.5 - .  061 M seeds produced 
complete plants. 

1 .O 08 Abnormal enlaxgement 
of coleoptile. Calli 
formed degenerated 
within few days. 
mite, soft cafi with 
root-like appendages. 
White or light-yeDow, 
large, soft, shiny 
callus (E. cauus). 
White or fight-yellow 
soft callus (E. callus). 
White or light-yelllow 
shiny compact callus. 
Light yellow, large, 
shiny callus; callus 
diameter < 1.0 cm. 
Caili formed degenerated 
in few days. 

All obselvations are based on 5 replicates per treatment. 

C d u s  growth continued for 2-3 weeks in the regeneration medium and 
subsequently green spots appeared from white, glsbraIir areas of the callus. About 10 
days later shoots emerged (2-4 shoots per callus) from these green spots. These 
shoots produced many number of roots.within 2 weeks srr transfer to rooting medium. 
The regenerated plantlets grew well upon transfer eo so& 

A major factor which plays a vital role in successful callus culture is the composition of 
culture medium in which cultures are grown. 

Earlier studies reveal that low nitrogea in growth rnedium favours callus 
formation in rice.' Results of the present study support this observations since MS 
medium with 60 mM of total inorganic nitrogen gave Eower callus weight than NO and 
Y3 media which contained 35 mM aud 3Q fnPR total inorganic nitrogen respectiveIy. 
In contrast, LS medium havbg same constituents and concentrations of inorganic sdts 



3.1 Formation sf E and NP;, (mn empbryoge~ic) callus from cult~lred mature seeds. 
3.2 Regeneration of shoots from cdus  ~Niih few btiated roots. 
3.3 Plantlet formation from callus on paper-bridge. 
3.4 Regenerated rice plant ready for pot-rrmsfer. 
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as MS mdium, gave the best performance in callus formation. Color and appearance 
of calli formed in this ~zledium indicated the formation of E. callus.14 

This may be due to the absence of nicotinic acid and pyridoxin HCI in ILS 
medium. These hvo compounds promote plant formation than callus f om rice 
embryos. Previous experiments16 have s u ~ e s t e d .  that, elimination of micronutrients 
from culture medium is favourable for callus induction from rice anthers. Present 
study.rcveals that it is same with rice embryos also, since callus formation was 
observed in N6 medium which contained micronutrients at low concentrations when 
compared to LS and MS media. Furthermore, some micronutrients present in IS and 
MS media are totally absent in N6 medium. 

Growth response of cultured rice seeds in LS, MS, Y3 and N6 media do not 
identify the effect of type and concentration of individual micronutrients on initiation 
and growth of callus. Therefore, in order to elucidate the relationship between 
various inorganic components of a culture medium and callus establishment. further 
,nvestigations are necessary. 

Higher concentrations of 2,4-D enhance callus induction. However, this study 
indicated that calli formed at  high level of 2,4-D (5.0 > mgtl) degenerate soon when 
transferred to regenration medium. )It has been discussed that high concentration of 
2,4-D inhibits regeneration from callus by affecting shoot and root formation 
(morphogenesis) from cultured tissues.'' Furthermore, in combination with a 
cytokinin such as kinetin and BAP, 2,4-D plays a beneficial role in rice tissue culture 
as shown by several  worker^."^ 
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