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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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ISOLATION OF CARROT PLANT LINES WITH ALTERED CAROTENE CONTENTS
FROM GAMMA IRRADIATED EXPLANTS

Dietary vitamin A is mainly obtained from carotenes of vegetables and fruits. Carrot
(Daucus carota L.) is one of the major sources of carotene. Carrot cultivars have been
obtained mainly through classical breeding, and genetic selection has permitted the creation of
new varieties with high carotene contents. The fact that in several crops agronomically
important mutants/variants have been generated by in vitro culture techniques prompted us to
combine gamma irradiation and in vitro somatic embryogenesis to obtain regenerants with
variations in carotene content in carrot.

To test the effect of gamma rays on somatic embryogenesis and on the carotene level,
aseptically germinated seedlings of 8 carrot varieties were exposed to 5; 10 and 500 Gy before
culturing petiole segments on LN1 medium [1]. Non-irradiated petioles produced calli with
somatic embryos, while irradiated explants reacted differently according to radiation dose
(Table 1). After 4 weeks of culture on LN1 medium, petiole segments of different varieties
irradiated with 5 and 10 Gy gave more callus with embryos than those with non-irradiated
segments. However, after the subculture on LN medium, the development of embryos into
plantlets was rare. It was also noted that after irradiation with 5 Gy, the petiole segments gave
voluminous calli. Further, in variety 'Chantenay', the irradiated calli were deep orange while
non-irradiated calli were green. However, embryo formation was not observed in these calli.
This orange coloration suggests an appreciable synthesis of carotene in the calli. Gamma rays,
probably produced cell lines with different colors and carotene content.

Of the 8 cultivars tested, normal plantlets of 3 varieties were regenerated from somatic
embryos irradiated with 10 Gy, and were transferred to greenhouse to develop roots. For each
assay, the carotene analysis was carried out on 2 roots, and compared with plants produced
from non-irradiated somatic embryos (Table 2). Carotene level in the plants, derived from
irradiated embryos, were always lower compared to controls of the same variety except for
one plant in variety "Scarla' (SCu). The mean carotene level in SCn, based on 10 analyses, was
142.8 jlg/g compared with 55.9 |i.g/g in other irradiated plant SCi2, 65.1 Jtlg/g for the plant
regenerated from control somatic embryo (SCO. The difference between SQ and SCi2 was not
significant, at 5% level, but were significant between SQ, and SCn. The roots of irradiated
somatic embryos of the other two cultivars 'Boltex' and Tantal' showed similar carotene levels,
mean BOI=117.6 \ig/g, and TAI=489.3 (ig/g, respectively, but lower than those in plants from
non-irradiated somatic embryos.

It is concluded that a wide variation in carotene production exists in somaclonal
populations derived through somatic embryogenesis with or without gamma-irradiation of
carrot. The result is in agreement with the reports that somaclonal variation represents a new
source of variability, and therefore, constitutes an additional tool for the breeder.
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