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ABSTRACT
Mutagenesis in Co 37 variety of rice was induced with gamma rays and Ethyl
Methane Sulphonate. Polygenic variability was studied in M3 and M4 generations:. The
mean showed & declining trend with the increasing doscs of mutagens in both viz., M3
and M4 penerations. The phenotypic and genotypic variances and its co-cfficient of variation
for the yield were reduced in M4 compared to M3 If the sclection pressure applied at the
lower doses of 10 mm EMS and 25 or 30 KR of gamma rays found to throw economic

mutants,

Artificial induction of mutation is a
breeding approach to create new variability.
But emphasis was largely made so far on
macro ‘mutation though the role played by
micro or polygenic mutations is considerable
in plant breeding programmes. The effects
of micro mutations could be recognised only
in later generations, To study the genetic
parameters in the later generations of rice
viz,, M3 and M4 after exposing to physical
and chemical mutagens, the present inves-
tigation was carried out,

MATERIALS AND METHODS

The rice strain Co 37 (Vaigai) was
exposed to chemical mutagen, Ethyl Methane
Sulphonate at 10, 20, 30, 40, 50, and 60
mm and gamma rays at 10, 20, 25, 30, 35
and 40 KR and the M1 and M2 generations
were studied earlier (Nallathambi, 1979). In
M3, 356 families were studied and based
on the performance, 134 families were
forwarded to M4 generation. Both the gen-
grations viz., M3 and M4 werc raised in a
randomised block design with three repli-
cations adopting a spacing of 20 x 10 cm,
There was 60 plants in each replication,
Twenty plants were selected at random in
both the generations and the per plant yicld

was assessed. The data were statistically
analysed for genetic paramelers (Singh and
Chaudhury, 1977).

RESULTS AND DISCUSSION

In general, the mean, CV, phenotypic
and genotypic variances for yield showed
reduction in M4 compared to M3 generation
(Table 1), In both the generations, with the
increase in dosages of the mutagens, the
mean value showed a decreasing trend except
20 mm, 30 mm of EMS and 20 KR at M3
generation, indicating an inverse relationship
between dose and effect. Bateman (1959)
in rice and Gardener (1969) in maize also
reported such negative shifis. The CV found
1o reduce from M3 to M4 for any doses
probably due 1o its auainment towards
homozygosity.

In general, the phenotypic and genotypic
variance were of greater magnitude in M3
generation accompanied by greater pheno-
typic and genotypic coefficient of variation
respectively. Among different doses, mini-
mum PVC and GCV were noticed with
40mm of EMS and 10 KR of gamma rays
indicating more stable in performance. Low

variability and heritability exhibited by higher

dose viz., 35 and 40 KR pamma rays
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Table 1: Mean, coefficient of variation and genetic parameters in Maand

M4 generations for yield.

GA as

Mean(@| CV. | PV. | GV. | pev. | cov, |Herhiabll] Genetie | 050
Treatment ty(%) | advance |
mean
Ma | Mg | Ma| Mg | Ma| Ma | Ma| Ma | M3 MAM!M-HMEMMJNHMS.M:
EMS {(mm), + .
10 145|118 168]107] 05 [ 7.2 | 3.5 | 5.6 [21.3]226]129[149[362[77.1] 24 | 43 | 162 | 362
20 15.0 [ 104138134 90 [ 30| 47| 11 |19.9] 167|144 09 [s1.2{356] 32 | 13 [214 121
30 153103 [250] 81 | 154 1.6 | 0.6 | 1.2 |25.6|132| 52 | 104 49 |625| 03 | 1.7 | 22 | 169
40 129 101|263 [108]13.5] 1.9 | 1.7 | 0.7 282|135 100] 81 [123]354[ 09 [ 1.0 | 73 [100
50 17108313141 133 3.6 13 [308[175] - |104 352] - |14 126
60 139108203 82 [113] 36 [ 32| 26 [241 175128 148 [ 262 723] 1.9 | 2.8 |14 | 259
Gamma rays (KR)
10 nafwi2or] a7 [ Le[ 33 o7 [263]125]161] 41 [37.1[109] 23 [ 03 [203 ] 28
20 1501174155168 | 44 | 99 [ 13 [27.3]184]21.0] 9.9 [59.9|285] 5.1 | 12 333|108
5 129 102|165 | 126|13.1] 47 | 8.5 | 3.0 [27.9|21.1| 22.5] 169 | 64.3 | 645| 4.8 | 2.8 | 375 | 280
30 137100 { 19,0 [ 105[10.5] 3.3 | 36 | 2.0 [23.5]17.9[13.8] 145|342 | 65.6] 24 | 24 [168(243
35 11.6] 9.8 (137138 49 | 22 | 24 | 03 |10.1 | 147|133 | 5.4 |48.7|13.9] 22 | 04 188 ] 41
a0 143] 0.0 [238(207[17.3] 5.8 | 5.7 | 1.2 |20.2]24.3 | 168 | 10.9|33.2| 201 | 2.6 | 1.0 | 18.9 | 102
Comirol | 14.6|124| 17.8 | 114 63 | 4.1 08 [17.7] 163 U - [198] - |08 64

indicated drastic mutational effect for chro-
mosomal aberrations rather than gene mu-
tation (Sucrossiroli, 1964). High heritability,
genetic advance and genetic advance per-
centage over mean were shown by 10 mm
dose in EMS while 25 and 30 KR in gamma
rays exposure. Johnson er al. (1955) sug-
gested that the high heritability coupled with
genetic advance would be more useful in
predicting the effectivencss of the character

for improvement. High yielding polygenic
mutant could be isolated from the treatment
showing high heritability and genetic advance
was reported by Ota er al. (1962) and
Yamaguchi (1962). Hence exposing lower
doses viz., 10 mm in EMS and 25 to 30
KR in gamma rays in rice with selection
pressure in lawer generations viz,, M4 and
M35 would throw economic polygenic mu-
lants.
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EVALUATION OF SOME COTTON GENOTYPES ON THE BASIS
OF COMBINING ABILITY IN A DIALLEL CROSS

S.5. BHATADE and S.M. SARSAR *#

ABSTRACT

Combining ability analysis in a 13 x 13 diallel cross involving nine 1all and four
dwarf cotton genotypes revealed that additive genetic variance played an important role
in controlling yield and quality. Four tall parents, PH-23, NH-210, suman and LRA-5166
were good general combiners [or seed cotton yield, boll number, boll size and seed index.
Among the dwarf genotypes, NH-262(a) and 0B1 werc good general combiners for halo
length -and ginning out turn respectively, Six crosses involving tall x dwarfl parents, four
of tall x tall and one of dwarf x dwarf had high sca cffects wuﬁhylnf further exploitation.

Combining ability analysis was at-
tempted in a 13 x 13 diallel cross involving
some tall and dwarf genotypes with a view
to identify ' better cross combinations for
improving yield and quality characiers and
develop early maturing highly productive
dwarf genotypes of G. hirsutum.

MATERIALS AND METHODS
Thirteen genotypes viz., PH-44, NH-
352, suman, Pumima, NH-210, LRA-5166,
PH-93, Athens-1 MCU-5 (Tall parents) and
Cul-1412, 081, NH-262(a), NH-262(b)
(dwarf, compact genotypes) were crossed in
a diallel fashion excluding reciprocals. Thir-
teen parents and 78 F1 were sown in a
randomised block design with two replica-
tions at Cotton Research Station farm during
1986-87 kharifl season. Each genotype was

represented by a single row consisting of
15 dibbles spaced at 60 cm in rows 60 ¢cm
aparl. Recommended agronomic practices
werc adopted for maintaining good crop
growth, Field observations were recorded
on 5 plants in cach plot. Boll weight was
recorded on the basis of 20 bolls randomly
picked from each plot, Post harvest obser-
vations viz., seed index, ginning outturn,
halo length were estimated using procedures
outlined by Santhanam, (1967). Combining
ability anmalysis was made according (o
model-1, method-2 of Griffing (1956).

RESULTS AND DISCUSSION
Analysis of variance for combining
ability (Table-1) revealed significance of
both general and specific combining ability
effects in expression of all the characters
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