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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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Table 1. Effect of gamma rays on growth of calli and initiation of somatic embryogenesis in
four varieties of carrot

Dose

OGy
5Gy

10 Gy
50 Gy

Intensity of callogenesis (a)
Scarla Tantal De Boltex

Chant.

::i B, 21 B+

Intensity
Scarla

0

of somatic embryogenesis (b)
Tantal De Chant. Boltex

0 0 0

a: Intensisty of callogenesis based on the fresh weight of calli after 4 weeks of culture on LNl medium
++:<300mg +++:300-500 mg ++++:>500mg
b: Number of developed somatic embryos obtained on calli after 4 weeks of culture on LN medium
0:Nul +:<10 ++:10-25

Table 2: Carotene contents in taproots of plants derived from irradiated somatic embryos in 3
varieties of carrots

Varieties Sources of samples Carotenes(1)

(mg/g dry mater)
Scaria Somatic Emb. (SQ) 56.1 ±0.99

Irrad'CSCn) 142.8 ±1.3
Irrad2(SCI2) 55.9 ±1.20

Boltex Somatic Emb. (B01) 383.0 ±2.31
Somatic Emb. (B02) 198.9 ± 1.20

Irrad'CBOn) 118.2 ±1.49
Irrad2(B0i2) 117.0 ±1.20

Tantal Somatic Emb. (TA) 534.7 ± 1.03
Irrad'CTAn) 488.7 ±1.49
Irrad2 (TAi2) 489.9 ±1.20

(1)Average of 10 replicates for each taproot. ± standard deviation. For the non-irradiated
Boltex, 2 taproots of 2 plants were analysed.
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DEVELOPMENT OF NEW VARIETIES OF CHRYSANTHEMUM
BY MUTAGENESIS IN VITRO

At present, the industry of flower cultivation in Mexico has been demanding new
varieties produced locally. There are 6,000 hectares dedicated to the cultivation of flowers for
domestic use, however the export is very low. The main production area is located in Villa
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