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Among the two cultivars studied Kufri Chandramukhi was observed to be more
amenable to induction of mutations as it showed a higher mutation frequency than Kufri jyoti.
A dose of 100-200 Gy was sufficient to induce mutations in vivo while for in vitro the dose
was considerably reduced to 30-50 Gy [2]. The mutation frequency observed in the present
investigation ranged from 1.2% to 46.34%. The mutation frequency was different for two
doses of irradiation for the two cultivars. Hence genotypic differences were detected with
regard to the response to mutation induction. A mutation frequency of 4.2 to 9.4 percent for
various characters, after plantlet irradiation in vitro, has been observed and a small population
was found to be sufficient to get useful variants through this technique [1].
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EFFECT OF IN VITRO MUTAGENESIS ON PLANT REGENERATION IN
Citrus aurantifolia S.

Callus was induced from different explants excised from in vitro raised seedlings on MS
medium enriched with naphthalene acetic acid (NAA) (10 mg/1) and kinetin (0.2 mg/1). The
cultures were maintained on the same media for 30 days. Part of the 30-day-old calli were
exposed to gamma radiation (5 and 10 Gy) and the rest were treated with ethyl
methanesulphonate (EMS) (0.1 to 0.4%) for 8 hours. All the treated calli were immediately
transferred to regeneration medium [1/2 MS+Benzyl Amino Purine (BAP) (5 mg/1)] along with
the untreated control. The cultures were maintained under conditions of 25+ 2°C, 16/8 hours
day and night regime and 2500-3000 lux light intensity. The results indicated a significant
effect of mutagenic agent on callus regeneration (Fig. 1 and 2) and regenerants' morphological
features. The same phenomenon was observed in Triticum aestivum and Zea mays [1; 2].
Regenerated mutants showed variation in morphological traits like, plant height, leaf length
and breadth. Moreover, the mutants are being screened for resistance against citrus canker.
However, the genetic origin of the mutants has not been determined.
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Fig. 1. Regeneration Response of 30 day old gamma irradiated callus [medium: 1/2 MS + BAP (5 mg/1)
+ sucrose (3%)]
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Fig. 2. Callus regeneration after EMS treatment [medium: 1/2 MS + BAP (5 mg/1) + sucrose (3%)]
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OBTAINING UNIQUE LARGE KERNEL RICE USING CHEMICAL MUTAGENESIS
IN TISSUE CULTURE

Lines with improved characters have been received by chemical mutagenesis in rice
tissue culture. The japonica rice (Oryza saliva L.) varieties Xrasnodarskii 424', Dubovskii
129', Slavyanetz', Liman', Lomello', YNIIR 2471' were used for mutation induction. N-
nitrozo-N-methylurea (MNH) has been used as a mutagen. Two approaches were applied:

1. Development mutants by mutagenic treatment of seeds
2. Development regenerants from somatic tissue culture.

In the first case, dry seeds with removed covering glumes have been treated with a
solution of NMH (exposure 24 hours, tested concentrations 0.05%; 0.1%; 0.2%). After
treatment seeds have been rinsed and planted into the soil in vessels. The effect of mutagen
was very much genotype dependant. The highest frequency of mutants were observed in the
following concentrations of MNH: for variety VNIIR 2471 - 0.05-0.1%, for variety
Slavyanetz - 0.1%; for Lomello - 0.2%; for Linman - 0.05% and 0.2%.

The mutant N 95, which has been selected from variety Liman after treatment with 0.2%
concentration of mutagen, had the following improved characters: vegetation period 103 days
(110 days for the parent variety); plant height 93.2 cm (98.2 cm - parent variety); length of the
main panicle 17.2 cm; 1000 grain mass 44.9 g (39.2 g - parent variety). Mutant line N 101
selected from the same variety Liman after treatment with 0.05% concentration of mutagen
mutated also in many characters: vegetation period 103 days; plant height 106 cm; 1000 grain
mass was 47.0 g. In the second experiment, a somatic callus of the 2nd passage from varieties
Kransnodarskii 424, Dubovskii 129, Slavyanetz, Liman were treated with the solution of
mutagen NMH (concentration: 0.05%; 0.1%; 0.2% + 0.1% PABA by 40 minutes at Certomat
shaking machine (100 rev./min). The treated callus has been cultivated at MS regeneration
media (4 mg 2.4 D + 20 mg /I of sucrose) and MS intermediate media (non-hormonal +
PABA) to obtain regenerants. Plant regeneration was carried out with the lighting 2000 lux at
temperature 28-30°C. Regenerants at 2-3 leaf stage (with roots) were transplanted to liquid
nutritive media of Yoshida (ph 5.0 - 5.4) and after 5-7 days they were transplanted to the
vessels with soil.

The best results were obtained for the following treatments: 0.05% NMH + 0.01%
PABA for varieties Krasnodarskii 424, Dubovskii 129 and Liman; and 0.01% NMH + 0.01
PABA for variety Slavyanetz. Line N 70 from callus Kransnodarskii 424 was characterized by
the best indices as compared to plants from non-treated callus: vegetation period 107 days
(120 days of control); panicle length 18.5 cm (16.6 cm of control); and 1000 grains weight
43.2 g (25.9 g of control).
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