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Table 1. Performance of hybrid combinations

Combinations

LRES 17 x TMV 5 - Mutant No.l
LRES 17 x TMV 5 - Mutant No.4
LRES 17 x TMV 5 - Mutant No.2
LRES 17 x TMV 5 - Mutant No.3
SKP 24 x TMV 5 - Mutant No. 1
SKP 24 x TMV 5 - Mutant No. 2
SKP 24 x TMV 5 - Mutant No. 3
SKP 24 x TMV 5 - Mutant No. 4

GCH 4 Hybrid (Check) (VP 1 x 48-1)

Seed yield (kg/ha)

1173

Increase over
standard hybrid

GCH 4 (%)
1333
1396
1529
1513
1349
1451
1481
1420

13.6
11.9
30.3
28.9
15.0
23.7
26.3
21.1

(Contributed by GANESAN, K., H.S. JAVAD HUSSAIN and P. VINDHIYAVARMAN, Oilseeds
Research Station, Tindivanam 604 002, Tamil Nadu, India)

MUTAGENESIS AS A BREEDING METHOD IN LENTIL

Mutagenesis was used to develop cultivars with good adaptability to exogenous factors
and with increased productivity [1; 5]. By means of this alternative breeding procedure,
increases in biological and nutritive value of the seeds were studied [2; 3]. To increase genetic
variability in lentil (Lens culinaris Medic.) breeding material, experimental mutagenesis was
applied parallel to conventional breeding methods. The aim was to characterize the mutant
lines as well as determine whether some of them could be directly registered as cultivars or as
gene donors in breeding programme.

Within the period 1993-1996, eight mutant lentil lines were studied under field
conditions. They were obtained as a result of gamma rays (60Co) and ethyl methanesulfonate
(EMS) treatment of the small seeded cultivar Tadjikskaya 95'. Air-dried seeds were treated.
During the vegetative stage, phenological observation was made. The structural elements of
productivity were established by biometrical analysis of 25-30 plants from each of the variants.
Phytopathological evaluations were made using the scoring procedure established by
ICARDA. Protein content was determined by the Kiejdhal method. The technological qualities
of the seeds were determined using the method of Tretyakova and Ustinova [4].

The mutant lines differed considerably in their biological traits from the parent cultivar.
The vegetative period ranged from 84 to 89 days (Table 1). The mutant lines were later-
maturing than parent variety Tadjikskaya 95 by 1-5 days. As a result of mutagen treatment, the
range in plant height was expanded from 1 to 8.3 cm. Line 96-8, obtained after irradiation with
gamma rays, was the tallest (40.3 cm). Lodging of the mutant lines was greater than that of the
initial cultivar and ranged from 20.0 to 66.7%. The trait varied to a great extent depending on
environmental conditions. Mutagenic treatments also caused changes in seed size and seed coat
colour. Development of resistance to important diseases of lentil in Bulgaria is of considerable
interest. In comparison to the parent variety, mutant lines 96-8 and 96-14 proved to have
better resistance to Fusarium and Anthracnose. The highest resistance to Anthracnose was
found in M 96-7 (candidate cultivar Elitsa'). Data for characters related to productivity are
presented in Table 2. As a result of the mutagenic treatments, changes occurred for branching
of the 1st as well as the 2nd type. The number of branches was greatly reduced in mutant line
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96-6. Considerable genotypic variation was observed with regard to the number of pods per
plant. Mutant 96-7 formed the greatest number of pods and seeds. The greater number of
seeds produced per plant ensured higher productivity, e.g. in mutant line 96-4. Seed yield per
plant varied from 1.06 g to 2.27 g. Except for mutant line 96-6, the remaining mutants were
characterized by higher yield per plant as compared with the parent variety. As a result of
mutagenic treatment, considerable diversity was generated with respect to 1000 seed weight.
The lines were characterized by higher seed weight and exceeded the check by 1.5 g (line 96-
14) to 12.4 g (line 96-6). Statistically, no correlation has been established between productivity
elements and applied doses of mutagens.

The main trait for lentil selection is productivity. In investigated lines mutagenic
treatments increased productivity by 25.5% to 56.5% in comparison to the parent variety. The
highest yield was obtained from line 96-4 (2,270 kg/ha). Lines 96-18, 96-8 appeared to be
promising for yield. The biological value of seeds is mainly determined by protein content.
Mutant line 96-8 was characterized by the highest (26.2%) and the most stable protein content.
Protein yield of the mutant lines was higher than that of the parent variety and ranged from
452.5 kg/ha (mutant 96-14) to 592.5 kg/ha (mutant 94-4). Cooking time of some of the mutant
lines increased and there was positive correlation between the 1000 seed weight and cooking
time.

The most promising mutant line 96-4, characterized by the highest seed yield and seed protein
content, was registered as an original cultivar under the name M-17-MM. Line 96-7 (Elitsa) has been
entered in tests conducted by the State Testing Commission. Experimental mutagenesis is a promising
alternative method for creating genetic variability for selection in lentil.

As a result of treatment with physical and chemical mutagens, many changes occurred in
morphological traits. New forms with good resistance to Fusarium and Anthracnose were
obtained as well as forms with higher protein content. The mutants studied exceeded the parent
cultivar in productivity by 25.5 to 56.5%.
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(Contributed by MIHOV, M., A. MEHANDJIEV* and M. STOYANOVA, Institute for Wheat and
Sunflower 'Dobrudja' near General Toshevo 9520, Bulgaria, institute of Genetics, Sofia 1113,
Bulgaria)
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