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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 anil M. ANNADURAI
Cytogenetics Laboratory, DcpartmeDt of Botaoy, Bharathiar University,

Ccimbatore 641 A6 G.N.), India.

.:

Mutageninduced chromosomal abnormalitics in M2 geocratioo were studied in two

varietiesof leotil LL-l9andP332. Thcefrectof ga6lna rays, EMS, sodium azid€

and their combined treatment8 were studied on various cytological parameters such

as quadrivalents, bivalents, univalents, laggards, bridgcs/fragments, Tho meaa

number of quadtivaleots and, rod bivatcnts were increased in mutagenic treatmeots.

The chiasma freguency and ring bivalents were decreased. Combined treatmeotg

showed more chromosomal abaormalitiec. Pollen stcrility $as more in plants with
higher number of quadrivalents.

Keyworits : tnduced mutagens; Lentil; Cytologicalabnormalitics.

Introductlorl

Cytological analysis with respect to
either mitotic or meiotic bebaviour 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 Methods

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)-
20 Kr, 30 Kr, 40 Kr.

b) EMS (0.5%)--(3 treatments)-
l0h, ,2h1 l4h

c) Sodium azide-(3 treatments)-
l%, 1.5%, 2% (4 hours eaoh
treatment)

d) Gamma raysf EMS-(3 treat-
ments)-20 Kral0h; 30 Kr-1-
l2h;40 Kr4r4h.

e) Gamma rays+sodium azide (3
treatments)-20 Kr + l%; 30 Kr*
L5/,; AOKr12/,.

t47



Reddy & Annadurai
1la

E.;
s3.a{ ril
T* trt
itt,f

Figs. 1 12. Various meitic stages in lentil (Camera Lucida diagrams) 
I
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were squashed in acetocarmine' Data

on orrroo, chromosoEal associations

ir.rtJirg quadrivalents, univaleuts'

il;;;;r;t, bridges, laggards and orher

irregularities were recorded at appro-

piiu"," *ug". 't' test was applied for

significance test.

Results and Discussion

The data on several cytological para'

meters coltected from various muta-

nl-rri" 
-tr.otm"rtt 

(Table l-2) (Figs'

i-izf in two varieties of lentil suggest

that in both the varieties, the mean

,-u*U.t of quadrivalents, rod 
-bivalents

univalents, iaggards' bridges/fragments

were increased. 1'he increase was

iotlced with increase in doseiduration/

aoo".r,rrurion of mutagen' The incre'

ase was more in combined mutagenlc

io"t..ott. Other abnormalities like

-Jripft nucleoli, persistent. nu:le oli

;il;iil sterilitY were also increased

with the elevation of mutagenic treat'

ients. Earlier, Ignacimuthu and Babu

(1989) recorded a dose dependent incre-

us: ln meiotic chromosome abnorma'

titi", i, mung bean' SimilarlY' Sinha

and Godward 1972) observed a linear

iJationship between mutagenic dose/

"orr".ntration 
and the frequencY of

uurious 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 phyiical mutagens produce more-

cvtological abnormalities than chemical

ilutugint and has been observed in

.rop ifuott. Jarra et al' 197a1 noticed

synetgestic effect for chromosomal

a-bnoimalities in lcntil' flowever' ln

It 
" 

pr"r"ot studY, in combined treat-

,tJ,., onlY leii than additive effect

,.t. Lotf".d for various cytological

Darameters. Among chemical muta'

gens, EMS Produced slightlY more

Ibnormatitie. th,o sodium azide' How'

]r]e.,- ,."rottv, RoY ( r989) recorded

"qrA 
fr.qo.r.V of chromosomal abno-

rmalities ir, EMS and sodium azide

irar".a mutagenic population' thereby

suggestir'g a genotypic vartation'

Reduction in chiasma frequency may

U.-uitrifut.a to increase in rod bival-

.it. uoa univalents' Reduction in

.t iornoror. pairing has also been att-

ributed to mutations in the genes

soverning homologous chromosome

[airing and / or chromosome

structural cbanges (Gottschalk. and

Villalobos-Pietrini, 1965; - Acnarra

and Sinba, 19751 Narasinghani ano

Kumar, 1976)'

Plants having higher num!1 
. 
of

ouadrivalents also exhibited hlgher

il;; ri.iititv, lherefore' pollen ste-ri-

iiiy ,u, be taken as a direct criteria for

seiection of plants having more number

oi quadrivalents' Sucb plants subse-

;;.;;iv can be used for PreParation of

translocation tester sets in lentil and

location of genes on specific chromo'

somes.
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