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ABSTRACT
The present study was conducted for assessing the variability, heritability and genetic advance
estimates of upland rice varieties viz., Swarnaprabha and Vaisakh having susceptibility to lodging
after treating with gamma rays of dose 375 - 550 Gy. The germination percentage, shoot and root
length were inversely related to increase in radiation dose. Correlation studies pointed out that
yield is having strong positive correlation with panicle length, panicles per plant, days to maturity
and harvest index and direct selection for these independent characters can enhance the yield.
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INTRODUCTION

Mutation breeding is one of the plant
breeding approaches by which the limiting trait
can be corrected either by physical or chemical
mutagenesis so that the existing variety can be
upgraded either for quality parameters or for yield.
The application of mutation techniques by gamma
rays and other physical and chemical mutagens has
generated a vast amount of genetic variability and is
having significance in plant breeding experiments
(Hajos,2009). For carrying out mutagenesis lethal
dose LD, has to be fixed and the variety meant to
be upgraded will be subjected to radiation. Mutation
induces variability and the variability can be used
for further breeding programmes. The variability
generated can be transferred to the progenies and
it is expressed as heritability. According to Rangare
et al (2012) estimates of heritability are more
advantageous when expressed in terms of genetic
advance. Yield being a dependent trait can be
enhanced by improvement of other independent
traits by character association. Natural and induced
mutations in gene for gibberellin 20 oxidase
enabled the production of semi dwarf varieties
which revolutionized the grain production through
green revolution (Ashikari et al, 2012).

MATERIALS AND METHOD

Swarnaparbha (PTB 43) and Vaisakh(PTB 60)
suited for upland cultivation but having lodging
susceptibility were used as the material for the study.
Field experiments were laid out at the upland rice
fields of College of Agriculture, Kerala Agricultural
University. Cobalt 60 from gamma chamber facility
of Tamil nadu Agricultural University was used as
the source for gamma rays and seeds before treating
were checked for the germination percentage. 50 g
seeds each of both the varieties with 12-13 per cent
moisture content were packed in paper covers after
removing the impurities. The radiation dose was
fixed at an interval of 25 Gy starting from 375 Gy
upto 550 Gy.

Based on germination test, LD, was fixed for
each variety using probit analysis (Cheema and
Atta, 2003). Based on probit analysis two effective
doses were selected for each variety viz. 400 Gy
and 450 Gy for Swarna Prabha and for Vaishak 375
Gy and 450 Gy. M, generation was raised using
the effective doses and observations were recorded
on the fourteenth day for shoot and root growth.
Data for various biometrical characters like panicle
length (cm), panicles per plant, plant height (cm),
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days to maturity, harvest index and yield per plant
(gm) were noted and seeds from each plant collected
separately for raising M, generation.

All the cultural practices and plant protection
activities were done as per the Package of Practices
recommended by Kerala Agricultural University.
From the computed analysis of variance, the mean
square expectations were calculated. Different
estimates of variance were worked out. The
phenotypic and genotypic coefficient of variation
were calculated (Burton and Devane, 1952).
Heritability in broad sense was estimated as per
Lush(1940). Heritability is high if the percentage
is more than 60%, moderate if it is between 30-
60% and low if it is less than 30%. Genetic advance
was estimated following the method suggested by
Johnson et al (1955) and it is low if values are from
0-10%, moderate if it is 10-20% and high if it is
20% and above.

RESULTS AND DISCUSSIONS

Germination study

Study on germination of seeds after treatment
was recorded and LD, was estimated. From the
germination study it was noted that the germination
per cent decreased with increase in radiation dose
for both varieties and is depicted in Table 1. As
radiation dose increased significant reduction was
noticed compared to the control and is presented
in Fig 1 and Fig 2. Average shoot and root length
decreased with increase in the dose of radiation and
the same is in conformity with the results obtained
by Amirikhah et a/.(2021) and the result is given
in Table 2. Chlorophyll variants and albinos were
noted on leaves and culm at 400 Gy dose for Swarna
Prabha and at 450 Gy for Vaishak.

LD, fixation

As suggested by Ramchander et al (2014) lethal
dose of a variety need to be fixed for mutation
induction and it varies depending on the biological
material used for treatment. The germination
percentage of seeds and survival rate of seedlings
is inversely proportional to the increase in radiation
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dose. From the probit data, lethal dose was fixed at
426 Gy for variety Swarna Prabha and at 398 Gy
for variety Vaishak and it is presented in Table 3
and 4.

Mean and Range of Different characters

The value of different genetic parameters varied
depending on the mutants and is represented in
Table 5. Highest panicle length of 27.10 cm was
recorded by Vaishak mutant line and the lowest of
12.65 cm was observed in Swarna Prabha mutant
line. The mean value was 25.43 ¢cm and almost all
Vaishak mutant lines recorded panicle length above
the mean value and for most Swarna Prabha
mutant lines the value were lower than the
population mean. The panicles per plant ranged
from 6.15 (Swarna Prabha mutant line ) to 8.2
(Vaishak mutant line ) while the general mean was
7.23. Most of the Vaishak mutant lines performed
better than the parent and for most Swarna Prabha
mutant lines panicle numberwas found to be less
than the general mean.

The mean plant height in the population was
12295 cm. Plant height ranged from 115.42
cm (Swarna Prabha mutant line) to 125.08 cm
(Vaishak parent). Almost all the Vaishak mutant
lines showed plant height above this mean value.
Lowest harvest index (0.31) was obtained for
Swarna Prabha mutant line and the highest value
(0.37) was obtained for Vaishak mutant line . The
mean harvest index was 0.34. Most of the mutant
lines in both the varieties recorded lower harvest
index than the corresponding parents.

Grain yield showed an average value of 7.58
g and Vaisakh mutant line recorded the highest
value of 8.31 g. whereas Swarnaprabha mutant line
recorded lowest value for grain yield of 6.76 g. Das
etal (2007) and Bucheyek et al (2009) also noted
high variability for panicle length while significant
differences in panicles per plant was reported by
Karthikeyan et a/ (2010). Sasikala and Kalaiyarasi
(2010) also reported significant difference in plant
height.
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Estimation of coefficient of variation

Coefficient of variation was found to be high
for plant height but there was no much significant
variation observed between lines for different
characters.

Heritability and genetic advance

Heritability was maximum for panicles per plant
and it ranged between 23.29 for yield per plant to
68.05 for panicle per plant. High heritability for
panicles per plant is a good selection criterion for
yield enhancement. High heritability with low
genetic advance was noticed for panicles per plant
and the result was in conformity with the study of
Nair and Rosamma (2007). Heritability estimates
are good selection criteria for selection of elite
genotypes from variable population (Essam and
Yehia, 2021). So the selection for panicle per plant
can enhance the yield since high heritability was
noticed for panicles per plant.

Correlation studies

Correlations at both genotypic and phenotypic
levels were calculated from variance and
covariance analysis for all possible combinations
of six characters. High genotypic correlation
coefficients were noted than phenotypic correlation
coefficients for the characters studied and there
was significant inter correlations as given in Table
6. It indicated the presence of strong association
between the characters under study. Significant
positive correlations were noted for panicles per
plant with panicle length, plant height, days to
maturity, and harvest index at both genotypic and
phenotypic levels. Panicle length recorded highly
significant positive correlation with panicles per
plant, plant height, days to maturity and harvest
index. Plant height had highly significant positive
correlation with panicles per plant, panicle length,
days to maturity and harvest index, but had negative
correlation with yield per plant. Days to maturity
showed highly significant positive correlation with
panicles per plant, panicle length, plant height and
harvest index.

388

Highly significant positive correlation of harvest
index with panicles per plant, panicle length, plant
height and days to maturity were noted. Characters
such as panicle length, panicles per plant, days
to maturity and harvest index showed positive
correlation with yield but negative correlation
was recorded for plant height. These results were
in agreement with that obtained by Limbani et a/
(2017) for positive correlation of panicle length and
panicle number with yield and priya et al (2017) for
positive correlation of days to maturity and harvest
index with yield.

CONCLUSION

Variability is imperative for breeding programme
and mutation breeding is one of the breeding
strategies which can create variability. But the
optimum dose of mutagen needs to be standardized
for treating the seeds. Yield being a dependent trait
can be influenced by many independent traits and
variability in these independent traits can positively
influence the yield.

Correlation studies revealed that yield was
having strong positive correlation with panicle
length, panicles per plant, days to maturity and
harvest index. So yield can be enhanced by
selecting genotypes with high performance for these
characters. The presence of variability in mutant
revealed the fact that mutation can be induced in
rice varieties using physical mutagen. Coefficient
of variation was found to be high for plant height in
M, generation and it is expected to be a good source
of selection in the next segregating generations. The
variability thus generated can be directly selected
or can be used for future breeding programmes.
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Table 1.Germination percentage for control and irradiated seeds of Swarna prabha and Vaisakh

Radiation Number of Swarna Vaishak Percentage Percentage
Dose seeds Prabha over control for over control for
Swarnaprabha Vaisakh

375 100 65 52.5 78.79 61.55
400 100 50 60 60.61 70.34
425 100 52.5 30 63.64 35.17
450 100 67.5 45 81.82 52.75
475 100 45 37.5 54.55 43.96
500 100 17.5 30 21.21 35.17
525 100 28 22.5 33.94 26.38
550 100 27.5 32.5 33.33 38.10
Control 100 82.5 85.3
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Fig 1. Comparative germination of irradiated and Fig 2. Germination per cent of irradiated seeds of

untreated seeds Swarnaprabha and Vaishak

Table 2. Shoot and Root length of non irradiated and irradiated seeds of Swarnaprabha and Vaisakh

Swarnaprabha Vaisakh
Radiation dose Shoot length (cm) Root length (cm) Shoot length (cm) Root length (cm)
Control 18.7 11.9 16.3 9.73
375 Gy 4.5 6.63 2.15 5.55
400 Gy 2.5 345 3.5 5.08
425 Gy 1.7 4.43 1.53 3.93
450 Gy 3.45 543 5.25 4.65
475 Gy 1.55 3.67 1.34 2.88
500 Gy 0.88 3.75 0.88 1.75
525 Gy 1.07 3.85 0.88 3.9
550 Gy 1.09 2.68 0.83 4.4
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Table 6. Phenotypic and genotypic correlation between yield and yield contributing traits in M2

generation of rice

Traits Panicles Panicle Plant Days to Harvest Grain
per plant length height maturity index yield
Panicles per plant 1 0.9636** | 0.5831** | 0.9665** 0.8658** 0.0369
Panicle length 0.6066** 1 0.6583** | 0.8851** 0.7109** 0.1041
Plant height 0.3850%* 0.4397%* 1 0.6459%* 0.5906** -0.0619
Days to maturity 0.7540%* 0.5696** | 0.4751%* 1 0.9206** 0.0224
Harvest index 0.5212%** 0.4035** | 0.3484** | (0.5787** 1 0.0003
Grain yield 0.2663** 0.2246%* -0.1256 0.1499 0.0242 1
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