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Genetics of induced mutant genes for resistance to aphids in cowpea

The cowpea aphid is a serious pest, particularly in Africa and Asia.
Aphids damage the crop by sucking sap from the terminal shoot and from
petioles of the young leaves. An indirect and often more serious damage
is caused by the transmission of mosaic viruses. Several resistant lines
have been identified at IITA and were used in breeding. More recently,
two resistant varieties ICV11 and ICV12 were developed at ICIPE, which
derive their aphid resistance from mutation induction by gamma irradiation
[1]. Backcrossing the mutants with the susceptible original variety ICV1
indicated monogenic-dominant inheritance of the resistance. Other
resistant cultivars included in the genetic study were ICV10, an improved
breeding line from landraces in Kenya and Tvu 310, a breeding line from
IITA. Crosses between these resistant cultivars led to conclude that
ICV10 and Tvu 310 contain the same dominant gene for resistance and that
ICVU and ICV12 contain another dominant gene for resistance, which is
non-allelic to the resistance gene in ICV10 and Tvu 310. The genes were
designated as Racl (in ICV10 and Tvu 310) and Rac2 (in induced mutants).
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Increase of genetic variation in "Blue Daisy" (Brachycome multifida) by
in-vitro mutagenesis and polyploidization

"Blue Daisy" was recently introduced from Australia and became a
popular ornamental in Europe, but it lacks genetic variation and does not
produce seeds under European environment conditions. Thus, the
development of new cultivars is handicapped. "Blue Daisy" is vegetatively
propagated by cuttings. Techniques were developed to increase genetic
variation by in-vitro mutation induction and polyploidization.

For in-vitro propagation nodal segments with one pinnate leaf were
placed on MS-medium containing 0.1 mg/1 HAA and 2 mg/1 BAP (medium "a") or
2 mg/1 IAA and 0.2 mg/1 BAP (medium "b") solidified by 0.67» Oxoid agar.
25°C and 16 h illumination (800 lux) resulted in highest propagation
rates. After 4 weeks on medium "b" large numbers of axillary shoots could
be cut off and placed for rooting on 1/3 strength MS-medium supplemented
with 2 mg/1 IAA. Another 3 weeks later plantlets could be transferred
into the greenhouse for further cultivation. The chromosome number of B.
multifida is 2n=14. Polyploidy was obtained by placing in-vitro derived
explants for about 3 weeks on solid MS-medium "a" containing 0.1%
colchicine. The resulting axillary buds were transferred for 3-5 months
to medium "b" for shoot development. After rooting and transfer into the
greenhouse polyploidy was first determined by comparison of pollen grains
from treated and untreated plants. For confirmation, the number of
chromosomes was counted using the orcein-acetic squash method. Two
different polyploid types were obtained: one more erect and one more
hanging phenotype, both having enlarged leaves and flowers.

X-ray doses of 10-50 Gy were applied to freshly cut nodal segments.
The explants were placed on solid medium "b" in petri dishes. Inhibition
of shoot development was used as criterium of radiosensitivity.



X-ray average no. of shoots/10 expl. % of control
dose

0 Gy 51 100
10 Gy 29 57
20 Gy 24 47
30 Gy 20 39
40 Gy 7 14
50 Gy 1 2

The described procedure of in-vitro propagation of Brachycome during
3 years did not give any somaclonal variant. The shoots developing after
application of X-rays were rooted and all plants were searched for
mutations. Variants found were recultered in-vitro several times and
propagated by in-vivo cuttings to confirm its mutant character. Some
mutants were treated with colchicine as decribed above. Examples of
induced mutants are the following:

No. dose changed characteristics

6 20 Gy temperature dependent chlorophyll-defect: visible only in
sunshine; bolster-forming; dwarf type

5 30 Gy rays tubular, showing the underside of the petals: almost white
flowers

10 40 Gy petals 50% shorter than in control, but the number of petal
garlands is doubled

11 40 Gy early, rich and extended flowering (semperflorens); graceful

leaves; dwarf type

12 30 Gy almost white flowers

lla - polyploid of mut. Ho.11 with enlarged flowers and leaves

12a - polyploid of mut. Ho.12, white tubular petals, enlarged
flowers, hanging type

(Excerpts from a presentation during the XVIth Int. Congress of Genetics,
Toronto, Canada, 20-27 August 1988 by WALTHER, F. and SAUER, A., Fed.
Research Centre for Hort. Plant Breeding, D-2070 Ahrensburg).

Advances of mutation breeding in HeilonK.iiang Province, China

40 varieties, early maturing, high yielding and/or disease resistant
have been developed between 1963 and 1979 in cereals, industrial crops and
vegetables. They have been cultivated on 530.000 ha.

1. The following varieties were released after 1979:

Soybean: "Heilong No. 26" released in 1980 was bred through crossing
mutant "Har63-2294" with "Xiaojinhuang". This variety possesses high
yield, drought tolerance, cold tolerance during juvenile phase, disease
resistance and good quality. The breeders have won a state prize. This
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