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GAMMA-RAYS AND EMS INDUCED MACROMUTANTS IN CELERY
VPIAM GRAVEOLENS L.), FENNEL (FOENICULUM VULGARE MILL.)
AND AJOWAN (TRACHYOSPERMUM AMNI L.)

RITA PAUL and ANIMESH K. DATTA
DepartmentofBotany,Genetics and Plant BreedingSection, Kalyani University, Kalyani 741 Z35,India.

Sixteen (15 viable types) macromutant (c&/o roxantha,thick steml,thickstemll, slender stem,pigmented
stem, lax branchingl, lax branchingll,funnel, bushy, drooping branched, dwad broid-pinnae,
elongated pinnae, narrow pinnae, early Jlowering and late Jlowering) types have been induced in
M, generation o f celery (Apiun graveolens L.), fennel (Foeniatlum vulgare Mill.) and ajowan
(TrachyospennumamniL.)followingtreatrnentswithgamma+aysQ,4,Sand l0kR)andEMS6.25%
and0-50Yo - 2h and 4h durations). Total mutation frequency was noted to be higher ln celery (iS.SX)
than fennel (4.37o) and ajowan (4-2%). Gamma in-adiation was more potent in inducing higherhequency
of mutation than EMS in celeryand ajowan.

Introduction
As India is a leading producer, consumer and exporter of
spicest there should bea constanlapproach toevolve.
high yielding varieties than the existing ones which could
meet up the challenge of upsurging demands of spices in
National and Intemational markets. Induced mutations
provide an important source of developing and creating
genetic variatiohs, thereby offering scope for selection of
improved plant types and the methodology has been
successfully administered in different plant species2-7. With
a view to it, improvement in seed spices of Umbelliferae, i

namely celery (Apium graveolens L.), fentel (Foeniculum
wlgare M111.) and ajowan (Trachyospermum amni L.)has
been i nitiated by t he authors a nd this c ommunication
describes the frequency and types of macromulants
induced at M, following treatments with gamm4-rays and
ethyl methane sulfonate (EMS).
llaterial and Methods
Dry seeds of celery (moisture cohtent 8.0%o), fennel (9.3%o)
rnd ajowan (7.7%) obtained from Zonal Adaptive Govt.
R.esearch Station, Krishnanagar, West Bengal, were gamma
rrradiated (2, 4,8 and l0 kR doses from 60Co source at
CRIJAF, N ilganj, West B engal) and treated with EMS
r0.25Yo,0.50% for 2h and 4h durations with intermitant

'iraking, temp.- 22oC * loC, pH - 6.8; dilutions in 0.2M
;hosphate buffer). D oses were monitored after t rials.
Control and treated seeds (EMS trealed seeds were
droroughlywashed in runningwater for 3 to 4 hours) were
prur (50 seeds in each lot) in the experimental field (15 cm.
retween plants and 30'cm. between lines) to raise M,
_:eneration. Selfed seeds of each surviving M, plant were
::arvested separately and the M, was raised as plant
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progenies. Macrornutants' were carefully screened
throughout the life period of the M, plants and the
frequencyofmacrofiiutants was estirnated in per cent. The
mutant traits were eonfirmed in M, generation from selfed
segregation ofM, mutants. The coiours of pigubntird stem
mutants were confirmed from Horticultural Colbur dhart I
and II (1968).
Results and Discussion
Compared to their controls (Figs. 1,8), thetype of
macromutants noted are ( Table I , F igs. 2-7 , 9 -10) :

Chloroxantha (pale greenish yellow coloure( wgak
seedlings, appeared only in fennel - 4 kR gamnia-fhls:and
0.25yo,4h EMS, died within 20-27 daysifter;tlleir
emergence), /r ick steml (noted in some ffeatments ofielery
: 4 kR- 0.86 % ,0.50yo,2hEMS - 1.30%, 0.50olo, 4h EMS -
l. I 6%; fennel : 4 kR - 1.55% and ajowan : 2 kR- 3.572o, 4 kR
- 6 .25yo) , thick stem ll (trait was concomitantly associated
with crumpled pinnae of leaves, detected only in ajowan 2
kR gamm4-rays - 3.57Yo and 0.25o/o,4h EMS - A.29yA,
slender stem (noted only in fennel, maximum appearance ifi
6:50%, 2lfs,MS - 2.7 8Y), p igmented s tem (celery :confrol
colour - nickel green 571, mutwrt colour - chrysocrolla
green 56;-fennel : control colour - viridian green ${,
mutant ccibur - viridian green 55; ajowan 

' 
ctiiiiiot col6ur -

nickel gre6n 57{, mutan{colour-willow green o*862), /ax
branching'l (high numbdr of primary branches which were
lax naturetl), lax branehingll (lax natured priinary bra4ches
forming dome shaped.ap$earance, spotted only in irradiated
ajowan samples),/r.lnnel (due to the organization of the
primarybranches, studied in gammairradiated celery- 2 kR
- I . 6 I Yo and 4 kR - 0. 86%), bus hy (the mutant manifested
bushy appearance dqe to increased number ofbranches),
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Figs. 1-10:Control and mutant plant types. l. Controlceleryplant.2. Laxbranchinglmutantofcelery. 3. Broad
pinnae mutant ofcelery.4.Dviarf(-+ )mutantof celery. 5. Dwarf (-+ ) mutant of fennel. 6. Thickstem I mutant
of fennel. 7. Thick stemll mutant of ajowan. 8. Control plant of ajowan. 9. Lax branchrngl mutant of ajowan. 10.

Droopiag brsnched mutant of ajowan.
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