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of winter barley are however, small (500,000-550,000 ha) and there is a shortage of good
quality varieties. The main aim of the work was therefore to create new varieties of highly
productive winter barley, of good quality.

The new varieties and mutation lines of winter barley were created under the influence of
water solutions of N-nitroso-N-methylurea (NMH - 0,012, 0,005%), N-nitroso-N-ethylurea
(NEH - 0,05; 0.025; 0,012%) ethyleneimine (El - 0,02; 0,01; 0,005%) on winter barley seeds
of the varieties of local and foreign selections. On the basis of many years of investigations
(1984-94) the following mutations were described: hard-grained, winter-hardiness, earliness,
middle-maturity, late-maturity, wide and large leaves, narrow leaves, multinodal, great number
of leaves, great number of flowers, strong stem (lodging resistant), tallness, semi-dwarfness,
dwarfness, and high productivity. Particularly valuable are mutants with high productivity of
green bulk. Their potential yield is 70 t/ha. As a result of the work two varieties of winter
barley Shyrokolysty' and fCormovy' were released into the State register of plant varieties of
the Ukraine. The other valuable mutant genotypes are used in cross breeding programmes.

(Contributed by ZAYATS, O.M., Institute of Agronomy and Animal Biology, Ukranian Academy of
Agricultural Science, Obroshyno Pustomyty District, Lviv Region, Ukraine 292084)

GAMMA RADIATION INDUCED MUTANT FOR IMPROVED YIELD COMPONENTS
IN SUNFLOWER

Sunflower has become an important oilseed in the Indian vegetable oil pool following its
introduction from Russia in 1969. It can be used for all quality products useful to humans. The
need for genetic variability and new useful gene sources has necessitated that sunflower
breeders and geneticists utilize a wide range of germplasm in their breeding programmes. The
induction of mutations in sunflower by physical and chemical mutagens has been practiced
quite intensively in the last two decades. The results recorded to date suggest that utilization of
mutagenesis could be a great advantage in improving the sunflower crop.

An induced mutation programme was undertaken to generate variability in the variety
Morden' using gamma rays. The certified and genetically pure seeds were irradiated with 50,
100, and 150 Gy gamma rays and used for further studies. Selection in M2 generations, raised
from different treatments, revealed the presence of an erectophylly leaf mutant from 50 Gy
treatment. The isolated mutant showed improved yield components like head diameter, 100-
seed weight and yield per plant. The mutant was a plant with short petiole length and erect
leaves. This type of leaf get sunlight throughout the day. From morning to afternoon, the first
half of the leaf gets sunlight, and from afternoon to evening the second half of the leaf gets
sunlight. As a result of getting sunlight the whole day, the plant had more photosynthetic
products and grew vigorously. Plant height, head diameter and 100-seed weight had direct
effect on seed yield, and the number of leaves and stem diameter influenced the seed yield
indirectly. In the M3 generation, the mutant showed an almost two-fold increase over the
parent variety for all investigated characters, except that of the yield per plant where there was
a three-fold increase (Table 1). The present investigation has shown that there are remarkable
possibilities of increasing the yield components in sunflower by induced mutations.
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Table 1. Important characters of the control and mutant of sunflower

Variety/
Mutant

Morden
Erectophylly
leaf mutant

Height
(cm)

89
185

No. of
leaves

26
33

Stem
diameter

(cm)
2.1
3.2

Head
diameter

(cm)
18.8
30.0

100-Seed
weight

(g)
6.21

10.74

Yield per
plant
(g)

43.73
120.75

(Contributed by ELANGOVAN, M., Central Plantation Crops Research Institute, Kasaragod,
Kerala, India)

THE VARIATION OF NITROGEN AND PHOSPHORUS CONTENTS IN M4-
GENERATION SEEDS OF AN IRRADIATED LOCAL SORGHUM VARIETY

ORIGINATING FROM NORTHERN GHANA

Natural genetic variability in sorghum (Sorghum bicolor (L.) Moench) is very large,
however, a number of attempts have been made to broaden its genetic base by induced
mutations. Most authors [2; 3; 4; 5] refer to visible characters in plant and grain. Occasionally,
effects on grain quality, e.g. high lysine/high protein, are reported [1].

Sorghum in northern Ghana, commonly called "guinea corn", is a widely cultivated
cereal crop and can be found in three local races among which the caudatum race is
represented by 'Naga White', an improved local variety originating from the Upper East Region
of Ghana. It is characterized by short straw, earliness, good grain yield, a semi-loose head, and
white grains, but with a relatively poor grain quality. The objective in several breeding
programmes was the improvement of its grain quality, and an induced mutations programme
was started at Nyankpala Agricultural Experiment Station (NAES) in 1988. About 10,000
seeds of Naga White were treated with 200Gy from a 60Co gamma-rays source. The Mj-
generation was planted at NAES and multiplied up to M4 in 1991, subject to selection for
agronomic value. Protein contents (N x 5.7) varied from 9 to 10% for grains of parental
geneotype and from 8 to 12% in M2 grains harvested in 1990. In 1992, the agronomically best
112 seed samples of M4 lines were analyzed for N and P contents, 1000-grain weight (GW)
and protein contents. Protein contents ranged from 7.0 to 13.6%, phosphorus from 0.15 to
0.45%, and thousand grain weight varied from 11.8 to 19.0 g. The coefficient of the
phenotypic correlation between N and P was + 0.337, and several lines with both high N and P
contents could be identified. The coefficients of correlation between grain size and both N and
P contents were slightly negative but not statistically significant. The coefficient of variation for
the P content was twice as high as that for the N content. This might indicate a considerable
microvariability in soil phosphorus due to its low content and availability (highly weathered
oxisol, low organic matter, low pH). However, in spite of these difficulties, some of the lines
tested showed the ability to accumulate normal to high phosphorus contents in their grains.
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