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INDUCED GENETIC YARIATION IN BRASSICA JUNCEA

1, YARIABILITY IN PLANT HEIGHT, NUMBER OF FRUIT
BEARING BRANCHES, ¥IELD AND OIL CONTENT

M. Saleem Shabeen*, Abdul Shakoor** and A. Rehman Chewdhry*™*

Seed ol Brassica juncea variety Poorbi Rava was irradiated

with 73 kR, Y0 kR and 100 kR cxposures of gamma rays from

60C® source.  The magnitude of gonelic variatica and hertability

ealitnates in broad sonse wero worked out for various plant charac-

teri in Mj generation.  Tho coefficient of vartation and heritability

astitnutes for plunt height and number of fruit bearing branches

were high io 100 kR troatment as comparad to the Iower doses.

The heritability estimates for yield per plant ranged from 55.30 to

38,35 und tor oil content the heritabulity estimates were rather high

ranging from 3838 to» 9063,  Selection for plunt height, number

of fruit bearing branches, yield per plant and oil content could

be effestively made in M; goneration after irradiation treatment.

INTRODUCTION

Oloiforous  Brassicae constitute an important gourcn of adible oils in
Pakistan, oveupying about 23 per eent of the entire area under oil baaring crops.
The yield per acre of brassica is very low in Pakistan as compared to developed
countries of the world,  The commercial varieties grown by the farmers have
poor response to fertilizer and othor inputs,  Considerable losses in vield may
cccur due to hoedging and shatering in figtd. There ts need to reconstituto a plant
type capable of giving better yield under improved cultural prectices. Induced
mutation breeding procodurs Dave proved to bo quite useful, particularly in
cuses where natural penctic varition is scauty. Indoced mutation procedures
have already been successfully exploited for the improvement of different feld
crops for various etonomic characters (Gardner 1962, Gregory 1965).

Sanghavien and Yadava (1974) observed a significant changs in mean
values of plant beight and yiald per plant in M;—Ma generations of B. juncen
afler irrediction treatment with 60—120 kR, gamma rays. Gupia (1963) obiained
short statured mutants and high heritability values for number of branches in
M; peacration of B. funcea. Nayar ([1968) reported 1 por cent mors oil in
vellow seeded mutani Fai § obtained from 8. juncea L. Rai 5.

MATERIALS AND METHODS
Selfed seed of vuriety Poorbi Raya was treated with 75 kR, 90 kR,
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100 kR exposures of gamma rays from 60C® source located at Nuclear Institute
for Agriculturc and Biol gy Faisalabad, one day prior to sowing. Before
treatment, seads were kepr in desiccator contaning caleium oxide for about 4
week to oguiliberate moisture content, which wus brought to 12,5 per cent
at the time of irradiation treatment. My generation alongwith parent vatiety
was planted in an isolated place 1o guard against possible contamination [rom
stray pollen. More than 500 M, plants were solected in euch treatment and
threshed individually to ruise My generation.

M; progenies of Poorbi Raya alongwith parent varisty were planted n
complste randomized block design with three replications. A distance of 45 cm
was kopt between adjucent rows where as plants were spaced 25 cm apart after
germination. Data on various morphological characters were taken at the time
of maturity for parents and Mz progenios. Heritability estimales in broud sense
wers worked out according to the formula described by Shakoor et af, 1978,

RESULTS AND DISCUSSION

The ircadiation treatment on Poorbi Raya with 75 kR, 90 KR and 100 kR
exposures of pamma £ays gemerated enormous genetic variubility for plant
haight, aumber of fruit bearing branches, yigld per plant and vil content.  The
 mean values, coefficient of variation and heritability estimates obtained in My
generation are given in Tabla 1.

The mean values for plant hoight resulting from variows irrudiation
trestrnents wers lower than the control.  The cocfficient of variation was high
(12.26} in 100 kR treatment as compared to the eontrol {6.55). The heritability
estimate for plant height was highest in 10D kR treatment as compared to 75 kR
and 00 kR treatmeats. The high heritability estimates showed that selection
for short stature after irradiation treatment may cffectively be made in Mg
geaeration. Short statured Toutant in B. funces have been reported {Gupta 1963)
and significant chango in mean values for plunt height was reported by Sanghavan
and Yadave (1974) in My —My genaration after irradiution trsatment.

In Brassica fhigh number of fruit bearing branches iz an important
character for obteining higher wield. The mean number of ireit bearing
branches in ull the M, populations were higher than the control. The co-
elficient of variation {40.22) and heritability estimate {60.19 were highest in
100 kR treatment, showing that selection for high number of fruit bearing
branches would be more effective in populatinns resulting from treatments
with higher doses of gomwma radiation. Gupta (1963} also reported high
heritability values for number of fruit bearing branches in My generation of
Brassica juncea. The values for mean yield per plant were higher invarinbly
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tn all the treatments us compured to control, but the difforences of coellicignt of
variation umong varivus treatments and conirel were vory small.  However, the
heritability estim:tes weie qaits high in clithe trentments.  Yicld per plantis a
camplex sharester therofore, due care would be needod while muking sviection
it My generatisn.  High vielding mutants of brassiuza have been reportad
by various other workers Sangluvan and Yadava (1974} and Kumar (1972).

Qil content is an other important breoding objuctive in Brassica. [
the priuent investigations the mean values for oil rercentage wero shightly lower
i the treated population as compared ta the control, However, the heritability
estimates were very high in all the treaied populations. Mutations OCUNITINgG
within g narrow range both in pasitive and negative directions might have influ-
eteed the magaitude of coeflicient of varintion, Heritability estimites indicuted
that selection for higher oil content would be possible,  Nayar {1968), ulso re-
ported a mutant ling which gave | per cent more oil than its parent line,

The genetic variability for plant hoight iy limited in Brassica juncea and
induced mutation offers an effective upprouch in crgating gonetic variability for
plaat hgight, plant type and other charucters of economic importance. Short
statured plants with high number of fruit bearing branches and better yield
potantial resulting from irradiation weatigent of Poorbi Raya, were observed
in My genciation. Such a plant type is expected to respond better to high
rate of fertilization and umenaubls to improved eultural practices for chtaining
high yicld in Brassica.
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