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MEIOTIC IRREGULARITIES INDUCED BY SINGLE AND
COMBINED TREATMENTS OF GAMMA RAYS, EMS AND

SODIUM AZIDE IN LENTIL

V.R.K. REDDY and M. ANNADURAI

Cytogenetics Laboratory, Department of Botany, Bharathiar University,

Cuimbatore 641 046 (T.N.), India.

Mutagen induced chromosomal abnormalities in M2 generation were studied in two
varieties of lentil LL-19 and P332. The effect of gamma rays, EMS, sodium azide
and their combined treatments were studied on various cytological parameters such
as quadrivalents, bivalents, univalents, laggards, bridges/fragments. The mean
number of quadrivalents and, rod bivalents were increased in mutagenic treatments.
The chiasma frequency and ring bivalents were decreased. Combined treatments
showed more chromosomal abmormalities. Pollen sterility was more in plants with

higher number of quadrivalents,
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Introduction

Cytological analysis with respect to
either mitotic or meiotic behaviour is
considered to be one of the most depe-
ndable indeces to estimate the potency
of mutagens. Studies on lentil regard-
ing the effect of various mutagens and
their combinations on different cytolo-
gical parameters are not made earlier.
The present paper reports the effect of
gamma rays, EMS, sodium azide and
their combinations on different cytolo-

gical parameters in two lentil varieties.

Materials and Metheds

Two lentil varieties namely LL-19 and
P-332 were induced with one physical

mutagen-gamma rays and two chemical
mutagens EMS and sodium azide. The
details of mutagens and their combi-
nations are as follows :

a) Gamma rays—(3 treatments)——F
20 Kr, 30 Kr, 40 Kr.

b) EMS (0.5%)—(3 treatments)—
10h, .2h, 14h

¢) Sodium azide—(3 treatments)—
1%, 1.5%, 2% (4 hours each
treatment)

d) Gamma rays{-EMS—(3 treat-
ments)—70 Kr--10h; 30 Kr-
12h; 40 Kr+-i4h.

¢) Gamma rays--sodium azide (3
treatments)—20 Kr+-1%; 30 Kr--
1.5%; 40 Kr+42%.
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Figs. 1 12. Various meitic stages in-lentil (

1. Diakinensis (control); 2. Diaki-
nensis showing two aucleolus; 3. Meta-
phase showing ~ sevenl ring bivalus;
4 Metaphase showing one rod bivalent
and six ring bivalents; 5. Metaphase
showing two rod bivalents and five ring
bivalents; 6. Metaphase showing
three .rod Dbiva'ents and four r1ing
bivalents; 7. Metaphase showing one
" quadrivalent and five ring bivalents;
8. Metaphase showing two rod bivale-
nts, two univalents and four ring
bivalents; 9. Anaphase (control);
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10. Anaphase showing ‘Jate disjunction’;
11. Anaphase showing ‘Anaphase
bridges’ 12. Late Anaphase showing
‘laging chromosomes’;

One hundred seeds were used for
each treatment. Each M; plants were
harvested separately and were sown as
plant to row to raise Mg generation. |
Meiotic studies were made on fifty
randomly selected  plants from each
treatment of the two lentil varieties.

For meiotic studies, flower buds were
fixed in Carnoy'’s fluid (6:3:1). Anthers
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were squashed in acetocarmine. Data
on various chromosomal associations
including quadrivalents, univalents,
fragments, bridges, laggards and other
irregularities were recorded. at appro-
priate stage. ‘’ test was applied for
significance test.

Results and Discussion

The data on several cytological para-
meters collected from various muta-
genic treatments (Table 1-2) (Figs.
1-12) in two varieties of lentil suggest
that in both the varieties, the mean
number of quadrivalents, rod bivalents
univalents, laggards, bridges/fragments
were increased. The increase was
‘noticed with increase in dose/duration/
concentration of mutagen. The incre-
ase was more in combined mutagenic
treatments. Other abnormalities like
multiple nucleoli, persistent nu:leoli
and pollen sterility were also increased
with the elevation of mutagenic treat-
ments. Earlier, Ignacimuthu and Babu
(1989) recorded a dose dependent incre-
ase in meiotic chromosome abnorma-
lities in mung bean. Similarly, Sinha
and Godward 1972) observed a linear
relationship between mutagenic dose/
concentration and the frequency of
various cytological abnormalities in
lentil. The present results also show
that among indiuidual mutagenic treat-
ments, gamma rays produced higher
number of quadrivalents, rod bivalents
and other abnormalities. This result
thus supports the general hypothesis
that physical mutagens produce more
cytological abnormalities than chemical
mutagens and has been observed in
crop plants. Jana et al. (1974) noticed

synergestic effect for chromosomal
abnormalities in lentil. However, in
the present study, in combined treat-
ments, only less than additive effect
were noticed for various cytological
parameters, Among chemical muta-
gens, EMS produced slightly . more
abnormalities than sodium azide. How-
ever, recently, Roy (1989) recorded
equal frequency of chromosomal abno-
rmalities i EMS and sodium azide
induced mutagenic population, thereby
suggestirg a genotypic vartation.

Reduction in chiasma frequency may
be attributed to increase in rod bival-
ents and univalents. Reduction in
chromosome pairing has also been att-
ributed to mutations in the genes
governing homologous chromosome
pairing and / or chromosome
structural changes (Gottschalk and
Villalobos—Pietrini,  1965; Acharia
and Sinba, 1975; Narasinghani and
Kumar, 1976).

Plants having higher number of
quadrivalents also exhibited higher
pollen sterility, therefore, pollen steri-
lity can be taken as a direct criteria for
selection of plants having more number
of quadrivalents. Such plants subse-
quently can be used for preparation of
translocation tester sets in lentil and
location of genes on specific chromo-
somes.
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