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SUMMARY

Mature, dehulled, surface sterilized seeds of rice variety Ptb26 were raised in MS medium with different combinations of 2,4-D
and Kinetin. Callusinduction studiesrevealed that MS+ 2,4-D 2mg/l + Kinetin 0.5 mg/l wasthe best toinducecallusinrice. The
same medium was used for callus proliferation. Three weeks old sub cultured calli were transferred to regeneration shooting
mediaM S+ NAA 2mg/l + Kinetin 4mg/l +BAP 0.5 mg/l. The shoots obtained were transferred to rooting medium MS+ NAA
2mg/l + Kinetin 0.5 mg/l. The success of hardening was 85.20 per cent.
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he techniques of cell, tissues and organ culture have

made available anew range of unavailablevariation
for genetic manifestation. The application of advanced
tissue culture techniques like protoplast fusion, gene
transfer, inducts of somaclonal variation, in vitro
mutagenesis, cell culture and subsequent plant
regeneration have opened up new awareness in rice
improvement (Predieri, 2001). The present investigation
was envisaged to study the effect of growth regulators
on callusinduction and to find out optimum concentration
required for better callus induction and regeneration in
rice cultivar Ptb26.

MATERIALS AND METHODS

Theexperiment was conducted in Tissue Culture L ab.
of College of Horticulture, KeralaAgricultural University,
Thrissur. Rice cultivar Ptb 26 (Pattambi 26) obtained for
the Regional Agricultural Research Station, Pattambi was
used in this study. The explants used were mature and
dehulled seeds of Pth26. As suggested by Murashige and
Skoog (1962) the basal medium was used. Medium was
prepared by following the standard procedure by Gamborg
and Shyluk (1981). pH of the mediumwas adjustedto 5.8
using 0.1N NaOH / HCI. Agar was added and the media
was heated to melt. About 15mI medium was poured to
the culture tube and then plugged by non absorbent cotton.
Tubes were autoclaved at 121°C for 20 minutes. It was
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allowed to at cool room temperature and stored at 10°C.

The growth regulators used were auxin 2,4-D (2,4-
Dichlorophenoxyacetic acid) and cytokinin (kinetin). The
media combinationswere tried MS + 2,4-D (1, 1.5, 2.0,
2.5,3.0mg/l) + kinetin (0.5mg/l). Seeds were immersed
in Teepol (5 per cent) solution for ten minutes, followed
by rinsing with sterile distilled water to remove traces of
soap solution. Seeds were surface sterilized to laminar
air flow chamber. Seeds were surface sterilized with 70
per cent alcohol for 2 minutes, followed by rinsing with
distilled sterilized water 2-3 times. Seedsweretreated in
0.1 per cent mercuric chloride solution for two minutes
and again rinsed 3to 4 timesthoroughly by steriledistilled
water. Surface sterilized seeds was carefully inoculated
into the callusinduction mediaat the rate of one seed per
tube in each treatment with five replications (20 tubes
per replication). The culture were incubated in a closed
room in which temperature was maintained at 26 + 2°C,
humidity between 60 to 80 per cent and light intensity of
3000lux for 16 hrs daily. They were examined every
alternate day. Contaminants were removed. The media
combination best suited for seed callus was ascertained
from number of days taken for callus induction and the
percentage of callusinduction. Treatment combination with
thehighest callusinduction percentagewasused for further
studies.

Number of calli produced per

. . treatment
Callusinduction percentage= - x100
No.of explants inoculated per

treatment

Effect of growth regulators combinations on callus
induction was statistically analyzed in CRD (Compl etely
Randomised Design). If calculated ‘T’ value was greater
than or equal to table value at 5 per cent level of
significance, then the treatments were considered to be
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significantly different from each other. SEd and CD were
calcul ated to compare the unit means and choose the best
treatment. The best MS medium for above observations
was used to subculture to effect more calli growth and
proliferation. First sub culturing was done in 21 days.
Thereafter the calli were allowed to proliferation for 21
days. Once the calli attained the size of 2cm
(approximately 500 mg weight) they were taken for
regeneration. The basal mediumfor regenerationwasMS.
Two regeneration media with two growth combinations
were studied MS+ NAA (1- Naphthalene acetic acid)
2mg/l+ Kinetin4mg/l + BAP (Benzyl amino purine) 0.5mg/
land MS + NAA 2mg/I+ Kinetin 4mg/l + BAP1Img/I,
respectively.

Green spots appeared in 35 days. Spots turned into
shoots which were allowed to develop for seven days.
The shoots obtai ned were transferred to rooting medium
(MS+NAA2.0 mg/l+ Kinetin 0.5mg/l). The cultureswere
kept under continuouslight (3000l ux intensity) at 26+20°C
for seven days and were observed for percentage.

No.of green plants
produced

Total no. of plantlets
hardened

Per centage of plant regeneration = x100

Regenerated plantsfrom the above experiment were
taken out, washed, dipped in fungicide, again washed and
planted in sterilized sand filled in plastic cups. All the
plantlets were planted out. Each individual cup with
plantlets was covered with transplant polythene cover to
devel op sufficient moistureinsideto prevent decaying of
plantlets. After look polythene cover was removed. The
plantlets were irrigated with sterile water as and when
required. When hardened, the plantlets started growing
by forming new leaves and roots. A mixture of dried cow
dung and subsoil was added around each plantlet, in the
cup. After two weekstime, the plantletswere transplanted
to pots and maintained as pot cultures. Observation
measured was,

No.of plantlets
surviving

Total no.of plantlets
hardened

Per centage success of hardened plants=

RESULTS AND DISCUSSION

Callusindication was achievedin fourteen days after
inoculation. Further proliferation occurred when they were
subcultured on medium with same level of growth
regulators. The value of callus induction percentage
ranged from 0.00 per cent to 98.00 per cent. Maximum
callus induction percentage was recorded by MS + 2, 4-
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D 2mg/l+ Kinetin 0.5mg/l (98.00 per cent). The
experimental results relating to the effect of growth
regulatorswhen statistically analysedin CRD showed M S
+ 2, 4-D 2mg/I+ Kinetin 0.5mg/I treatment to be highly
significant and hencethe best (Table 1). All calli induced
were off white, creamy and non embryogenic. In the
regenerative medium, regeneration percentage was
maximum for MS + NAA 2mg/l + kinetin 4mg/l +BAP
0.5mg/l for shooting (90.44 per cent) and hence adjudged
best (Table 2). The shoots obtained were transferred to
rooting medium MS + NAA 2mg/l + Kinetin 0.5 mg/l.
The percentage of success of regenerates to produce
rooted hardened was 89.47 per cent.

Totipotency of cell is primarily by the interaction

Table 1 : Mean performance and the significance test of

callusing
Treatments callvlI l?;r:]g Sgn{felstcance
percentage
MS+1mgl™? 2,4-D+0.5mgl ™ kinetin ~ 0.00 (0.00) e
MS+1.5mgl™ 2,4-D+0.5mgl ™ kinetin  32.00(34.50) c
MS+2.0mgl™? 2,4-D+0.5mgl ™ kinetin - 98.00(81.87) a
MS+2.5mgl™ 2,4-D+0.5mgl ™ kinetin  55.00(47.84) b
MS+3.0mgl™ 2,4-D+0.5mgl ™ kinetin  26.00 (30.66) cd

Figuresin parenthesisindicate arc sine transformed values
SEd = 3.715; CD at error degrees of freedom at 5 per cent of
significance = 7.750

Table 2 : Mean regeneration and hardening succ
per centage
Mean Hardening

Treatments regeneration success

percentage percentage
MS+ NAA 2mg|'1+ Kinetin 90.48 89.47
4mg 1™ + BAP 0.5mgl™
MS+ NAA 2mgl ™+ Kinetin 75.23 81.01
4mgl™t + BAP1mgl™

between media constituents and endogenous tissues that
determine cell differentiation (Islam et al., 2005).
Genotype used in this study was of indica type. Several
reports confirm high callus induction performance of
indica culturein M Smedium (Abass et al., 2000; Deepthi
et al., 2001). On the contarary, Visarada and Sarma
(2002) compared in vitro response of severa eliteIndica
rice cultivarswith that of most responding japonica type,
Taipei 309. Callus induced from mature seeds of
japonica rice genotypes was more compact and
proliferated slowly.

Among the various explants used in plant tissue
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culture such as immature embryo, anther, pollen, ovary
and spikelet tried by several rice workers in different
genotypes, it was seed that excelled in performance for
callus induction and subsequent regeneration in the
shortest period. Abassi et al. (2000) found callusing from
seedsin 10-14 daystimeinterval.

2,4-D isthe most commonly used growth regulator
for callusinductionin cereal tissue culture (Bregitzer et
al., 1989). 2,4-D 2mg/I with Kn0.5mg/I was the best for
callusand subculturing inthis experiment. A critical level
of 2, 4-D and kinetin proved to be essential for optimum
callusinduction (Gonzalez, 2000, Wang et al., 2001 and
Gomez and Kalamani, 2002). A plateau was reached at
2mg/l level of 2,4 D and therefore the response of 2,4-D
in callus growth characteristics declined with every unit
increase in its level. However, Singh and Singh (1996)
found good callusinduction at 2,4-D 8mg/I.

Subculturing in media with the same hormonal
combination produced better callus proliferation and
further good regenerants similar to results of Sakilaet al.

(1999) and Abassi et al. (2000). Virk et al. (1998) reported
callus subculturing on media with lower hormonal
composition. Callusmorphologica studiesreveded all cali
to be cream coloured and compact, hence non
embryogenic calli as reported by Virk et al. (1998).
Successful regeneration occurred in the shooting media
MS + NAA 2mg/l + kinetin 4mg/l +BAP 0.5mg/l. The
shoots obtained were transferred to rooting medium MS
+ NAA 2mg/l + Kinetin 0.5 mg/l. Higher percentage of
success using above shooting and rooting mediawas al so
reported by Lee et al. (2002), Revathy et al. (2000) and
Rodrangboon et al. (2002). Acclimatization while
hardening is often the critical stage in the overall tissue
culture cycle where losses can be high (Jagannathan,
1985).
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