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EFEECT OF RECURRENT SELFING AND SELECTION ON PLANT-TYFE
N INDUCED MUTANTS FROM DESI COTTON [GOSSYPIUM
ARBOREUM L)

U. Damaysnth Swami* and U B. S5 Swami”

The garminating secds ol gaorani - 46 (Gessypium arboreym L., raco tn:}ic_:un‘n!
wora subjected 1o L000 1] min of Co® gamma-rays and 0001 to 0.007M solutions
ol DES trepimonts separately, Some mutunt lines tor earliness, higher pumber of

fruiting branches, higher number of bolls per fruiting branch and higher pn;c_u'ntag_n
of fruiting branchos with more {han twa bolls each per plant were isolpted by M,
goneration after recurrent selfing and selection,

Maturally occuring variations and
induced mutations in plant type, are
of considerable interest in plant bree-
ding and they have been utilised
effectively in improving the plant type
and vyield in self pollinated crops
Hence alteration of plant type in
Gossypivm hirsutum L., and' &, barba-
dense L, has received consicerable
emphasis in cotton breeding program-
mes quite for some time, but this
aspect did not receive adequate atten-
tion in the breeding of diploid Asiatic
Cottons so far. Breeding for improve-
ment in plant structure in gaorani
cotton (&. arboreum L., race indicum)
was first attempted by Qureshi and
Rao (1974). Later, making use of
naturally occuring variations in different
populations of gaorani. Qureshi {1980)
attempted to improve its plant type

through inter-crossing followed by
selection in successive cycles,

It is well-known that pelyploids
are more suitable for mutation breeding

than the diploids. Stili it was though
worth-while to induce ‘mutations in
gaorani-46-a disease, pest and drought
resistant variety with much stronger
and finer staple like other arboreums,
and bieed it in successive generations

to isolate mutant lines of stabilised
improved plant types,

MATERIALS AND. METHODS

Five “hundred germihating. pure
seeds of gaorani-46, obtained from
Indian Agricultural Rssearch Institute
(IARl), Regional Station, Rajendra-
nagar, Hyderabad, were .irranfia'ted with
5000 r/min of CO80 gamma-rays at the
Department of Genetics, Osmania Uni-
varsliw Simultﬂljlacqsllv thre2 hundred
and fifty two-days-old sgedlings were

treated with 0 001 to 0 D07\ solutions

of diethy! sulphate (DES) separately in
lots of fitty seedlings in cach treatment
lasting for 6h. o

The surviving seedlings were plan-
ted in separate well prepared and
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labelled plots along with control, in
the research fields at the Department
of Botany, Osmania, University, during
Kharif, 1972, The normal spacing of
60 cms, between lines and 30 cms
between plants was maintained The

crop was raised under irrigated
condition.

The M1 plants were studied for the
following characters :

(a) Days to flower

(b) 'Fruitiﬁg branches [ plant

(c) Bolis/fruiting branch

(d) . Precentage of fruiting bran-

ches/plant
with maore than two bolls each ona
plant:

The. better performing M1 plants

in one or-the other character than the
control, were selfed and their M2 seeds
were produced.,

The M2 generation along with the
control, was raised in plant to progeny
rows with thirty plants in each row
during Khatif, 1974, The data of
twenty randomly taken plants, for each
character, in each line was statistically

analysed The best performing plants
in the batter performing lines were
selfed and their M3 seeds were
preduced.

The Mz generation was raised in
R.B.D. with three replicates of thirty
planits each of the selected mutant lines
and control in each replicate during
Kharif. 1975. After statistical analysis
of the data of each character, the
best performing plants in the better
performing mutant lines were selfed
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and Mg seeds were produced The

process was repeated in raising Ma to
Ms generations fiom 1976 to 1978,

The Mz to Ms generations were
raised in the research field at the
Department of Botany, Kakatiya Uni-
versity, Warangal. A P,

RESULTS AND DISCUSSION

(a) days to flower: The number
of days taken by a plant from the day
of its planting to the day of opening of
its first flower was taken as number of
days taken by the plant to flower.

The mean number of days taken
by the different selected mutant lines
from M3 to Ms generations, is given
in Table 1. The mutant lines SRC-525
(x=72.36 + 1127, range 59—104 )
and SRD - 305 (x = 74.28 + 1.608,
range 52 - 102) flowered significantly
earlier than the control (x=8250+
1180, range- 60 - 100) . ( P<0,01),
flowering 10.14 and 8.22 days earlier
respectively than the control, SRC-525
got stabilized for this character at
M4  generation, but SRC 305 did not,
even at M3 generation.

(b) WNember of [riting branches|
plant ; The data of mean number of
fruiting branches [ plant in different
mutant lines in M - Ms generations,
is given in table 2. It shows that
while the ccntrol had the mean of
18.55 (range 5 - 63) fruiting branches’
plant in all generations together,
SRC - 536, 538 and 562 had 30.563
(range 11 - 67), 24.80 (range 11 - 55)
and 33.68 (range 13 ~_151,'| fruiting
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branches/plant respectively. The ratio
between mean and the difference in
range was 1 :1.83, 1:1.77 and
1:4.39 in SRC - 536, 538 and 562
respectively, while it was 1:2.53 in
control.. SRC - 361 recorded lowest
ratio (1:1.61) between thess two
perameters among all mutant lines,
but it's mean (x =2050, range 6-39)
was not much different from that of
control. On the other hand, the ratio
1-4.39 in SRC -562 suggests that it
was still seggregating for this char-
acter. It is possible that one may
get stabilised mutant lines in it with
much higher mean after selfing and
careful selection in later generations.

These observations suggest that
SRC - 536 and 538 were the better
stebilised mutant lines for this imp-
roved character,

(c) Mean number of bollsi{ruiting
branch and

{d) Percentage of fruiting branches
with more than two bolls each.

Table 3 gives the mean number
of bolls/fruiting branches/plant and
percentage of fruiting branches with
more than two bolls each in the
selected mutant lines from Ma -Ms
generations. The table shows that
SRC- 355 and 357 (range 1-8), 538
and 562 (range.1-10) had 2.23
bolls/fruiting branch each, and SRC-
518, 2.35 (range 1-7) bolls/fruiting
branch on an average, while the
control had only 1.53 balisftruiting
branch (range 1-4). Further SRC-
518, 365, 357, 562, 560 and 538
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had 34.45 (range 22.60 - 40.10), 32.80.
(range 22.70 - 43.20), 32.73 (range
22.20 - 43 21), 30.25 (range 20.30-
34.00), 27.68 (range 20.30'- 34.00)
and 2670 (range 24.10-2950)
percentage  of  fruiting brgnghes
with more than two bolls each respec -
tively, while there were only 7.73
(range 6,27 - 10,00) percentage of
fruiting branches with more than two
bolls each in the control.

Mutations caused -by X - and
gamma rays and Chemical mutagens
are due to changes in a few genes.
Unless selfing and careful selection
is made in successive generatians.
they are not expected to accumulate
and give rise ro desired stable mutant
lines (Richmond - 1955). '

Bhute (1960} using gamma rays
on wvar. AK-235 and 197-3, and
Bahavandoss Menon (1970) using
X -rays on var-K6 of G. arbateum L.,
obtained early types among the
mutants, But both of ‘them had
studied the inheritance of this character
in them upto M2 only. In the present
breeding experiment stabilised earliness
was achieved in SRC-525 in Mg,
after selfing and careful selection.

Number of fruiting branches/plant,
bolis/fruiting branch and percentage of
fruiting branches with more than two
beolls each/plant are three important
components of plant type that play
a significant role in improving the

plant vyield. Eventhough Qureshi
(1980) had obtained lines  with -
3-4 bolls (range 25-6.1) on
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an average, on the longest fruiting
branches in this inter population
breeding of gaorani-46 cotton yet
these three attributes were noi dealt
with as separate aspects, hither-to.
in any species of cotton. In the
present breeding work, the stabilised
mutant lines SRC - 525 (for earliness)
SRC - 536 and 533 (for higher
number of fruiting branches/plant),
SRC - 355, 357, 538, 562, and 518
(for higher number of balls/fruiting
branch) and SRC - 518, 355 and 357
‘(for highér percentage of fruiting
branches with more than two bolls
each/plant) were obtained. Hybridi-

fvel. “72 " No.2

sation and selection among these
four sels of lines is expscted ‘to
to give early hybridlines with combi-
nation of all these improved
characters.

The authors are thankiul to 1ZAR
Regional Research Station, Rajendra-
nagar, Hyderabad for providing the
pure seeds of gaorani-46 cotton. They
express their deep sense of gratitude
to Prof. K. Venkata Ramaiah, former
Vice-Chancellor of Kakatiya University,
Warangal for providing facilities and
adequate funds to conduct the experi-
ment during 197478, .
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