
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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variety yields 3-3.5 t/ha, and was cultivated so far on more than 270.000
ha [1].

Sorghum: "Longfuliang No. 1" released in 1979, was selected in M3 of
irradiated variety "Xinliang No. 7". This variety possesses 15 days
earlier maturity, dwarf culm (90-100 cm), high yield and disease
resistance. It is suitable for machine harvest, yields 5 . 2 - 8 t/ha and
was cultivated so far on more than 20.000 ha [1].

Spring wheat: "Longfumei No. 1" released in 1983, derived from thermal
neutron irradiated Fj seeds of the cross "Xin No. 3" x "Lio No. 8".
This variety possesses early maturity, high yield, good quality (protein
18.2%, lysine 0.40%) and disease resistance. It is suitable for multiple
cropping: After harvest, Chinese cabbage and radish can still be
planted. It yields 3 - 4 . 5 t/ha and was cultivated so far on more than
13.000 ha [3].

Maize: "Longfuju No. 1" released in 1983 is a single-cross hybrid. One
parent, the inbred line "fu746", was developed from irradiated material.
This hybrid variety possesses early maturity, high yield, good quality
(protein 12.0%, lysine 0.32%), leaf blight resistance. It yields about
7.5 t/ha (occasionally up to 10 t/ha) and was cultivated so far on more
than 15.000 ha [4].

Chinese cabbage: "Beicai No. 9" released in 1979, has been bred from
irradiated F2 seeds of the cross "Ke No. 2" x "Feichenghuaxin". This
variety possesses disease resistance, early maturity, a better cabbage
head and storage tolerance. It yields about 45 t/ha (sometime 105 t/ha)
and was cultivated so far on 13.000 ha [1].

Fibre flax: "Heiyi No. 4" released in 1979, was bred by crossing the
induced mutant Y~<>7-1-681 with the line 6409-640. This variety
possesses drought and salt tolerance, lodging resistance, high yield and
good fibre quality. The fibre yield was 0.75 t/ha on light-salty soil,
the highest yield 1.22 t/ha. The cultivated area so far amounts to 20.000
ha [2].

These mutant cultivars created an additional farmers income estimated
at US$ 55 000 000.

2. The following mutant lines proved to be very valuable germplasm for
cross breeding:

(a) early maturity
Soybean mutant Har 75^6222 requires only 80 days to maturity. It is
32 days earlier than the parent. Sorghum mutant Lifu 119-3 is 20
days earlier than the parent. Maize mutant Longfu 1747 is 15 days
earlier than the parent.

(b) high yield
Soybean mutant Har.. 22.-2594. yielded 4.45 t/ha, 48% more than the
control. The hybrid sorghum 11A x fuxin 9-1 (the male parent is a
radiation induced mutant) yielded 9.5 t/ha, 30% more than the
control. The mutant of wheat Longfu 80-7006 yielded 5.2 t/ha, 40%
more than the control.

(c) disease resistance
Wheat mutant Longfu_ 5009. resists root rot. Millet mutant Nan_ 72-4
resists mildew. Maize mutant Longfu 508 resists leaf blight. Maize



mutant Longfu 6227 resists head smut. The mutant of Chinese cabbage
79^21^2 resists downy mildew.

(d) good quality
The oil content of several soybean mutants is 1-2% higher than the
parents and ranges from 23.4% to 46.4%. The sugar content of the
muskntelon mutant 407 is 10% higher than the parent. The fibre ratio
of flax mutant Y-7015-4 was 22.8%, about 5% higher than the parent.

(e) tolerance to adverse environment
The soybean mutant Longfu 73-8955 possesses salt tolerance. The
yield was 13.8% more than the control on salty soil. The soybean
variety HeilonK No. 16 has good shade tolerance. The leaves have
more stomata, the grana are bigger. The mutant of fibre flax
y-67-681 possesses more tolerance to salt.

(f) dwarf type
The maize mutant 7147 has a short culm of only 150 cm.

(g) productive plant architecture
The mutants of maize 8005 and 8007 possess upward leaves and no
ligula.

3. Irradiation is also used in connection with distant hybridization.
Seeds from off-springs of crossing triticale with common wheat were
treated with 6^CO-Y rays or neutrons. By means of induced
translocation, some chromosome fragments or genes from genome of rye were
introduced into the ABD genome of wheat. Translocation lines with good
economic value were selected, such as Harshi 82_-14_, Harshi 82-1-1, Harshi
82-2-23-1 and Lonafu 82nen389. These lines possess long spikes, multiple
spikelets, drought tolerance, stem rust and leaf rust resistance, mildew
resistance and high yield. Two of them already joined regional tests in
Heilongjiang province. Also, the substitution line Longfu 92027 was
selected which possesses good disease resistance and productive traits.
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(Contributed by Guangzu Sun, Institute for Application Atomic Energy,
Heilongjiang Academy of Agricultural Sciences, Harbin, People's Republic
of China).

Induced genetic variation for resistance to M-virus in potato

Seeds of the cross "Mariella" x "Xenia N" were treated with DMS, NEH
or NMH at the Institute of Chemical Physics, USSR Academy of Sciences,
Moscow. The parent varieties are moderately resistant to potato virus M,
the resistance is probably under polygenic control. The mutagen treated
progenies were subjected to artificial infection and subsequently tested
for two years serologically. This screening was performed three times.
It was found that the mutagen treatments increased resistance as well as
susceptibility to the M-virus.

From: TELLHEIM, E., KLEINHEMPEL, R., OERTEL, H. and SPRINGMANN, B.
(Institute for Potato Research, Gross-Liisewitz, DDR-2551). Archiv fiir
Zuchtungsforschung 17 (1987) 101-105.
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