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Use of embryoqenic cell suspension and meristem-tip cultures for mutation
breeding of apoaictic Musa species

Breeding by crossing is difficult for banana and plaintain. The
plants are heterozygous, therefore mutagenic treatment may uncover a
recessive allele by mutating or deleting a corresponding dominant allele.
Meristem tips were excised from 2H vitro growing shoots and used for
mutation experiments. Induction was carried out by irradiating shoot tips
with y rays and/or by treatment of explants with ethylmethanesulfonate
(EMS). Cell suspension was initiated from corm and leaf tissue excised
from in vitro grown plantlets. Mutagenised cell suspensions were derived
from leaf and corm tissues irradiated with 6C>Co y rays - (10 to 60 Gy,
8 Gy/min). Musa clones exhibited differences in radiosensitivity and
post-irradiation recovery. Doses of 20 to 40 Gy seem suitable for
mutation induction. The EMS concentration of 25 mM for 4 hours was found
effective for isolated shoot tips. Considerable phenotypic variation was
observed among plants regenerated from in vitro shoot tips after mutagenic
treatment. Leaf and corm explants kept their morphogenic ability in
embryogenic cell suspensions after irradiation up to 25 Gy.

(F.J. Novak, R. Afza, M. van Duren, Plant Breeding Unit, Joint FAO/IAEA
Programme, IAEA Seibersdorf Laboratories, P.O. Box 100, A-1400 Vienna,
Austria)

Induced variability for combining ability in Sorghum
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Two potential varieties of sorghum were mutagenised by using MMS.

F^ seeds were produced by crossing M^ or M2 plants of the two
varieties as males with the ruling male sterile line 296A as female. The
mutant cross F^s were grown in the field along with control F^s. The
variability in the M- derived F̂  populations was higher. This was
accompanied by an increase in mean yield. Dependent upon the genotypes
treated with MMS, there was a greater increase in variability for grain
yield or a greater increase in variability for days to flowering. The
mutagen seems to have induced variability for combining ability of the two
varieties of sorghum, the nature of induced variability depending upon the
genotype of the variety.

(L.S. Shashidhara, S.S. Patil, J.V. Goud, Department of Genetics and Plant
Breeding, The University of Agricultural Sciences, Dharwad-580 005, India)

Mutagenesis and haploid culture for disease resistance in Brassica napus

Most winter oilseed rape cultivars share parentage and therefore show
little genetic diversity. There is no known resistance to Alternaria spp.
in oilseed rape or in any related Brassica species. Experiments with
tissue culture yielded only transient, non-genetic resistance. Therefore,
mutagenesis may be used to generate heritable resistance to Alternaria
spp. Gamma irradiation was applied to seeds of "Bienvenue", secondary
embryoids of cvs "Primor" and "Rapora", and buds of cvs "Primor" and
"Ariana". Isolated microspores from cv "Ariana" and rapid cycling B.napus
were also treated. The doses used ranged from 0 - 100 Gy for isolated
microspores and buds, up to 600 Gy for seeds and 960 Gy for secondary
embryoids. EMS was used to treat seeds of line WRG-42 (supplied by
Nickersons RPB) and microspores of cv "Bienvenue" and rapid cycling B.
napus. Seeds were treated with up to 2.0% EMS for 0.2 h. before plating
them on the culture medium.

Seed irradiation up to 600 Gy did not reduce germination. M^ and
M2 progenies were tested both in the laboratory and in field trials, and
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none of these were found to be resistant to Alternaria. However/
considerable variation for other characters was observed. Haploid
cultures from these plants were extremely difficult to regenerate, and for
this reason no regenerant plants have been tested for resistance. For
irradiated secondary embryoids the regeneration capacity decreased with
increasing dose. Regenerated plants have been tested for resistance to
Alternaria, but stable resistance was not observed. Haploid cultures were
obtained from irradiated buds, using both anther and microspore culture.
Low irradiation treatment was beneficial to developing embryoids. Some
regenerants have been obtained from EMS treated microspores and seeds.
Four plants have repeatedly given increased levels of resistance to A.
brassicicola, and progenies are being tested to determine the genetic
nature of the resistance.

(M.V. MacDonald, I. Ahmad, D.S. Ingram, Botany School, University of
Cambridge, Downing Street, Cambridge, CB2 3EA, UK)

Selection of pathogen-resistant Mutants in rapeseed
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Significant yield reductions are due to Phoma linqam and Alternaria

brassicae. Toxin containing culture filtrates of the pathogens as well as
concentrated toxins of Phoma (Sirodesmins) are used for resistance
selections in in-vitro cultures of haploid rapeseed materials. A few days
after transfer of the in-vitro materials to the selective media the
inhibitory effect of both the culture filtrates as well as the Sirodesmins
was apparent. Clones were obtained, surviving several transfers onto
toxin containing media. Further experiments shall clarify whether the
toxin tolerance, selected in vitro at the cell level, is expressed in the
differentiated plant in the greenhouse and finally in the field.
(A. Spanier, G. Robbelen, Institute of Agronomy and Plant Breeding,
University of Gottingen, Von-Siebold-Strasse 8, D-3400 Gottingen, FRG)

The induction of streptomycin resistance in tomato

The aim of the research is to investigate cytoplasmic genetics. For
the analysis of organelle transfer and segregation in cybrids the presence
of selectable and easily screenable genetic markers on organelles is
indispensable. Streptomycin resistance is the best characterised
cytoplasmic marker. The resistance is dominant and can be induced by a
single basepair change in the chloroplast DNA. Protoplasts were treated
with several MNU concentrations directly after isolation. Three months
after the protoplast routagenesis about 600 green colonies were isolated
from 28x10^ treated protoplasts. These colonies were retested several
times on streptomycin containing media and approximately ISO colonies
remained. We distinguished four classes of streptomycin resistance.
Experiments were also done without the use of MNU. By "somaclonal
variation", only a small quantity of streptomycin resistant colonies was
isolated at a 50 fold lower frequency.

(D.E. Jansen, E.A.M. Snel, M. Akerboom, J. Hille, Department of Genetics,
Free University, De Boelelaan 1087, NL-1081 HV Amsterdam, The Netherlands)

Transfer of a repair gene froa K. coli as a tool in studies on the action
of alkylating autagens in tobacco

Alkylating agents (AA) belong to the most potent mutagens.
Nevertheless, the role of individual DNA lesions in the toxic and
mutagenic effects of AA in plants are poorly understood. A new tool to
study this topic is the transfer of a gene with a specified repair
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