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ABSTRACT

The goal of the current study was to assess the genetic variability parameters and genetic diversity
in 40 rice genotypes for 13 quantitative traits in the Kharif, 2022 Season at the field experimentation
center, Department of Genetics and Plant Breeding, Naini Agricultural Institute, Sam Higginbottom
University of Agriculture Technology and Sciences, Uttar Pradesh. Analysis of variance indicated
highly significant differences among the genotypes for all the traits. Considerable variability existed
among the genotypes for all the characters studied. It is concluded that among 40 genotypes of
rice, Nellore Dhanyarasi showed early flowering (77 days), IR-64 had characters like early maturity
(108 days), high grain yield per plant is seen in Shuats Dhan-6 (62.1 g), JHARA SEL showed high
plant height (185 cm) and high biomass is seen in Shuats Dhan-6 (123.6 g), Swathi showed high
panicle length (43.7 cm). Highest GCV and PCV were depicted for grain yield per plant, biological
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yield, harvest index and number of spikelets per panicle. The highest heritability was observed for
Grain Yield per Plant followed by Harvest Index, Flag Leaf length, Biological Yield and Number of
Spikelets per Panicle. The Genetic Advance in per cent of mean is high for grain yield per plant,
biological yield, harvest index and number of Spikelets per Panicle. Based on D? values, 40
genotypes grouped into 7 clusters. Among 7 clusters, cluster | had a greater number of genotypes
(26) followed by cluster Il (8), 1l (2), IV, V, VI andVIl (1) genotype each. Cluster VI and cluster Ill
(365.72) followed by cluster VII and cluster V (363.6), were most diverse from each other and the
genotypes included in these clusters provide a broad spectrum of variability in segregation and may
be used as parents in the future hybridization programme to develop desirable genotypes for grain
yield improvement in rice genotypes. The trait Grain yield per hill had maximum contribution
towards to genetic divergence followed by biological yield, Harvest Index, Test Weight. Therefore,
all these characters should be given due consideration during selection for crop improvement.

Keywords: Genetic variability; heritability; genetic advance; diversity; rice.

1. INTRODUCTION

Rice (Oryza sativa L.) belongs to the genus
Oryza of Poaceae family Graminae and isa true
diploid with chromosome number 2n = 24. Rice
has been cultivated by mankind for more than
10,000 years. The cultivated varieties of Orzya
sativa grouped into three sub species, indica,
japonica and javanica. Where indica are grown
through the tropical and sub-tropical region and
japonica varieties are grown throughout the
temperate zone and javanica are grown mainly in
the part of Indonesia [6-10].

Rice important role in India economy being a
staple food for two third of the overall population.
The nutrient content of rice are 80%
carbohydrates, 7-8% protein (The amino acid
profile shows that it is rich in glutamic acid and
Aspartic acid, highest quality cereal protein being
rich in lysine (3.8%), 3%, fiber, iron 1mg and zinc
0.5 mg (Juliano et al. 1985). Rice isa short-day
autogamous crop [11-15].

Rice is a crop that self-pollinates and has short
days. The crop needs a hot, humid climate with
average temperatures between 2 and 370 C for
the entirety of its life cycle. In India, rice is
predominantly a Kharif crop and is widely grown
in regions with abundant yearly precipitation. In
areas with little rainfall, it is also grown under
irrigation. In the eastern and southern parts of
India, rice is a common ingredient in food
[16-23].

The direct and indirect impacts of numerous
independent variables on dependent variables
are measured using path analysis. Selection
becomes more successful when the cause-and-
effect relationship is understood. The path
coefficient, which measures the direct effect of a

predictor variable on its response variable, is one
component of path analysis; the indirect effect(s)
of a predictor variable on the response variable
through another predictor variable is the second
component [1,24-30]. Path analysis has been
used in plant breeding to help find features that
can be used as selection criteria to boost crop
output (Surek and Beser, 2003).

1.1 Objectives

1. To estimate genetic variability, heritability
and genetic advance for grain yield
component characters of rice

2. To assess genetic diversity in different
accessions of rice for different
quantitative characters

3. To identify divergent parents for future
hybridization programme

2. MATERIALS AND METHODS

The present investigation was carried out at the
Field Experimentation Center of Department of
Genetics and Plant Breeding, Naini Agricultural
Institute, Sam Higginbottom  University of
Agriculture, Technology and Sciences, Prayagraj
(Allahabad), U.P. during Kharif, 2022. The
university is situated on the left side of Allahabad
Rewa National Highway, about 5km from
Prayagraj city. All types of facilities necessary for
cultivation of successful crop including field
preparation inputs, irrigation facilites were
provided from the Department of Genetics and
Plant Breeding, Sam Higginbottom University of
Agriculture, Technology and Sciences, Prayagraj
(Allahabad), U.P.

The experimental material for present study is
obtained from the Department of Genetics and
Plant Breeding, SHUATS, Prayagraj (Allahabad).
The details of experimental material are as
follows:
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Table 1. List shows the name of genotypes

S.No Name of Genotypes S.No Name of Genotypes
1 AGNISAL 21 SWATHI

2 BOICHI 22 NELLORE MAHSURI
3 JHARA SEL 23 C.SEL-3

4 PULE 24 NELLURE SUGANDHA
5 LALBHUNA 25 BHARINI

6 JALDHAY APA-3 26 IR -64

7 KHAYAMDHAN 27 RDR-1140

8 TALMUNFAR 28 RNR-15459

9 BALAM 29 RNR-29325

10 LALMALA 30 RNR-15098

11 UBL-4 31 PUSHYAMI

12 LAGEDHAN 32 VARMA

13 KAUKA SEL 33 MTU-1280

14 BINNI 34 MTU-1212

15 SITAL KUCHI-6 35 MTU-1281

16 PAHARI BOICHI 36 SHUATSDHAN 2

17 CHAPKA CHAKLAO 37 SHUATS DHAN 3
18 NELLURE DHANYARASI 38 SHUATS DHAN 4
19 B.D.O NAGRA 39 SHUATS DHAN 6
20 NELLORE SONA 40 NDR-359 (CHECK)

2.1 Statistical Analysis

Analysis of variance [2]

Genetic Variability [3]

Coefficient of variation [4]

Genotypic coefficient of variation (GCV
Phenotypic coefficient of variation (PCV)
Heritability broad sense [4]

Genetic advance (Johnson et .al, 1955)
D2 analysis (Mahalanobis, 1928)

Oooooooog

3. RESULTS AND DISCUSSION
3.1 Analysis of Varience

The analysis of variance for grain yield and its
contributing traits has been presented in Table 1.
The mean squares due to genotypes were highly
significant for all the characters indicating the
presence of considerable amount of genetic
variability in the material.

This study attempted to assess the mean values,
range, coefficient of variation and critical
difference of 40 rice genotypes for all 13
guantitative characters that are presented in

which had revealed a range of variation for all the
characters studied.

Grain Yield per Plant ranged from 8.1to 62.1 g
per plant, with a grand mean of 23.2g. SHAUTS
DHAN-6 (62.1 g) had the highest Grain Yield per
Plant per plant, followed by SHAUTS DHAN-2
(51.5 g) and SHAUTS DHAN-3 (45.3 g). RNR-
15459 (8.1 g) had the lowest minimum grain yield
per plant, followed by C.SEL (10 g) and Lalmala
(10.2 g).

Highest PCV were depicted for Grain yield per
plant (53.4%) followed by biological vyield
(41.3%). Among the 13 gquantitative characters,
estimates of GCV were recorded highest for
Grain vyield per plant (52.2%) followed by
biological yield (39.8%) and Harvest Index
(29.8%). Moderate estimates of PCV were
recorded for Number of Spikelets per panicle
(27.9%), followed by number of tillers per hill
(26.9%) and number of panicles per hill (25.9%).
Low estimation of PCV were recorded for Days
to maturity (8.7%) and Days to 50% flowering
(12.2%) [31-38].
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Table 2. Analysis of Variance of thirteen traits in 40 promising rice lines for agronomic traits
evaluated under field conditionin Kharif 2022, at SHUATS, Prayagraj

Sr.No. Trait Mean sum of squares

Replications Treatments Error
Degrees of freedom 2 39 78

1 Days to 50% flowering 10.008 540.83** 47.17

2 Days to maturity 5.70 478.20** 61.22

3 Plant height (cm) 113.967 1798.89** 121.96

4 Panicle length (cm) 10.398 54.43** 5.21

5 Flag leaf length 14.124 256.45** 6.08

6 Flag leaf width 0.01 0.13** 0.006

7 Number of tillers per hill 1.79 17.64* 0.79

8 Number of panicles per hill 1.86 15.15** 0.81

9 Number of Spikelets per panicle 863.349 10216.7** 376.34

10 Biological yield per plant (g) 125.58 1624.53** 41.79

11 Test weight (g) 8.933 69.24* 3.98

12 Harvest Index(%) 3.311 446.12** 8.40

13 Grain yield per plant(g) 17.22 445.81** 7.05

**indicates significance at 1% level of significance

Table 3. Genetic parameters of grain yield and yield components of 40 promising rice lines for
agronomic traits evaluated underfield condition in Kharif 2022, at SHUATS, Prayagraj

Sr.No  Trait GCV PCV n2 (Broad sense) GA (5%) GA%
(%) (%) (%) (5%)
1 Days to 50% flowering 12.2 13.8 7.7 23.3 22.1
2 Days to maturity 8.7 10.5 69.4 20.2 15.0
3 Plant height (cm) 16.1 17.7 82.1 44.1 30.0
4 Panicle length (cm) 15.1 17.4 75.9 7.3 27.2
5 Flag leaf length 221 229 93.2 18.2 44.0
6 Flag leaf width 16.9 18.0 88.2 04 32.8
7 Number of tillers per hill 269 287 87.6 4.6 51.9
8 Number of panicles per hill 259 28.0 85.5 4.2 49.3
9 Spikelets per panicle 279 294 89.7 111.7 54.4
10 Biological yield per plant (g) 39.8 41.3 92.7 45.5 78.9
11 Test weight (g) 22.7 247 84.5 8.8 43.1
12 Harvest Index 29.8 307 94.6 24.2 59.7
13 Grain yield per plant 52.2 53.4 95.4 24.3 104.9

GCV: Genotypic Coefficient of Variation, PCV: PhenotypicCoefficient of Variation, h”: Heritability, GA: Genetic
Advance, GA% of Mean: Genetic Advance at percent of mean

3.2 Heritability

The traits with high heritability estimates showed
that variation in these traits predominantly
governed by heritable factors, whereas
both genetics and environment played
equivalent roles in the expression of traits with
moderately high heritability indicated that the
expression of the trait was mostly influenced by
environment rather than genetic. Traits with high
heritability estimates in broad sense can be
utilized for genetic improvement as they are least

influenced by the environmental effects and thus
having a potential for large genetic determination
[39-48].

The estimates of heritability from present
investigation are presented in (Table 3). Inthe
present study, heritability (broad sense) ranged
from 95.4% to 69.4%. The highest heritability
(above 60% is seen in all parameters) was
observed for Grain Yield Per Plant (95.4%)
Harvest Index (94.6%), Flag Leaf Length
(93.2%), Biological yield (92.7%).
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GENETIC PARAMETERS
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Fig. 1. Bar diagram depicting GCV, PCV, heritability and genetic advance for 13 quantitative
characters of rice

3.3 Genetic Advance

In the present study a perusal of genetic advance
(Table 3) showed that it was high for Number of
spikelets per Panicle (111.7) followed by
biological yield (45.5), Plant Height (44.1) and
Grain Yield Per Plant (24.3). Genetic advance
showed that it was low for Flag leaf width (0.4),
Number of panicles per hill (4.2), Number of
tillers per hill (4.6). Genetic advance as percent
mean

Heritability does not alone does not provide any
indication of the amount of genetic improvement
that would result from the selection of individual
genotypes. Thus, to arrive at more reliable
conclusion  high heritabilty  should be
accompanied by high genetic advance [5,47-55].
Thus, knowledge of heritability and genetic
advance of the character indicate the scope for
the improvement through selection. In the
present investigation, high genetic gain was
recorded for Grain Yield Per Plant (104.9%),
Biological yield (78.9%), Harvest Index (59.7%),
Number of spikelets per panicle (54.4%),
Number of tillers per hill (51.9%), Number of
panicles per hill (49.3%), Flag leaf length (44%),
Test Weight (43.1%), Flag leaf width (32.8%),
Plant height (30%), Panicle Length (27.2%),

Days to 50% flowering (22.1%) and Days to
maturity (12%).

3.4 Inter and Intra Cluster Distance

Inter and intra cluster distances are furnished in
Table 5 The intra cluster values ranged fromO to
105.07. The maximum intra cluster distance was
observed in cluster Il (105.07). The minimum
intra cluster distance for cluster IV, V, VI and VII
exhibited zero. The inter cluster distance differ
from 42.05 (between IV and VI) to 365.72
(between IIl and VI). Other inter cluster distance
were between these values. The highest inter
cluster distance observed betweencluster VI and
cluster Il (365.72) followed by cluster VII and
cluster V (363.6), cluster VI and cluster Il
(254.63), cluster IV and cluster IIl (254.19) and
cluster VI and cluster V (246.31). The minimum
intercluster distance observed between cluster VI
and IV (42.05), cluster Ill andcluster | (108.49),
and cluster IV and cluster | (117.92) [56-66].

3.5 Cluster Means

The results of cluster mean were furnished in
Table 6. Days to 50% flowering Cluster mean of
days to 50% flowering ranged from 82.83 (cluster
I1l) to 118.67 (cluster VI) [67-72].
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Table 4. Grouping of 40 Rice genotypes in to different clusters

Cluster No. of List of Genotypes

Group Genotypes

Cluster-I 26 Khayamdham, Talmunfar, Lalmala, Balam, Ubl-4, Kaukasel,
Lagedhan, Plue, Lalbhuna, Jaldhay Apa-3, Mtu- 1212, Boichi,
Chapka Chaklao, Pahari Boichi, Varma, Nellore Dhanyarasi,
Pushyami, Nellore Sona, RNR-15098, Nellore Mahsuri, Bharini,
Binni, C. Sel-3, Jhara Sel, RNR-29325 & RNR-15459

Cluster-II 8 Ir-64, Rdr-1140, Shauts Dhan-3, Shauts Dhan-2, Mtu-1280, Shauts
Dhan-6, Shauts Dhan-4 & Mtu-1281

Cluster-lll 2 Swathi, Nellore Sugandha

Cluster-IV 1 B.D.O. NAGRA

Cluster-V 1 Agnisal

Cluster-VI 1 Sital Kuchi-6

Cluster-VII 1 NDR-359 (Check)

Table 5. Grouping of 40 genotypes onto different clusters
Clusters Cluster-l Cluster- Cluster-lll  Cluster-IvV  Cluster -V  Cluster - Cluster
Il VI -VII

Cluster-| 63.67 120.80 108.49 117.92 130.94 176.48 160.36

Cluster-lIl 105.07 136.13 186.38 167.26 254.63 199.62

Cluster-lll 15.84 254.19 202.34 365.72 192.72

Cluster-1V 0.00 211.40 42.05 123.10

Cluster-V 0.00 246.31 363.60

Cluster-VI 0.00 221.70

Cluster- 0.00

Vi

9;/,

Tocher Method

4 05
%
5y
)9
3
>

176/48
P

2212

Mahalanobis Euclidean Distance (Not to the Scale)

Fig. 2. Inter and intracluster distance of 40 genotypes of rice
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Table 6. Cluster mean of 13 biometrical traits of 40 rice genotype

Cluster-l Cluster-Il  Cluster-lll  Cluster-IV Cluster -V  Cluster -VI  Cluster -VII

DF50 108.9 98.54 82.83 115.33 107.33 118.67 105.00
DM 138.55 125.92 117.00 142.33 141.63 145.33 131.00
PH 151.94 134.91 113.84 163.28 177.68 159.59 125.00
PL 25.50 27.89 39.03 24.30 29.80 24.43 27.97

FLL 40.59 41.69 24.24 55.25 4513 78.59 35.81

FLW 1.17 1.34 1.17 0.88 1.00 0.97 1.83

NTH 7.89 10.96 8.40 9.33 7.94 9.80 15.60
NPH 7.64 10.50 8.40 7.73 7.40 9.00 14.00
NSPP 196.59 234.94 228.90 191.73 204.93 167.80 210.60
BYH 50.49 78.85 35.43 60.53 114.00 68.80 51.50
T™W 19.67 23.40 26.00 13.73 15.34 17.36 23.10
HI 36.93 52.40 52.85 33.42 32.57 25.75 44.00
GYH 17.96 40.68 18.67 20.13 37.14 17.80 22.66

DF50: Days to 50% flowering, DM: Days to maturity, FLL: Flag leaf length (cm), FLW: Flag leaf width (cm), PH:
Plant height (cm), NTH: Number of tillers per Hill, NPH: Number of Panicles per Hill, PL: Panicle length (cm),
NSPP: Number of Spikelets per Panicle, BY: Biological Yield (g), HI: Harvest index (%), TW: Test weight (g),

GYPP: Grain Yield per Plant (g)

3.6 Days to Maturity

Cluster mean of Days to maturity varied from 117
(cluster 1l) to 145.33 (cluster VI). The clusters
viz., cluster | (138.55), cluster V (141.67), cluster
IV (142.33) and cluster VI (145.33) had
significant and higher than grand cluster mean
(134.54) [73-82].

3.7 Plant Height

Cluster mean of plant height varied from 113.84
(cluster Ill) to 177.68 (cluster V). The clusters
viz., cluster | (151.94), cluster VI (159.59), cluster
IV (163.28), cluster V (177.68) had significant
and higher than grand cluster mean (146.61)
[83-91].

3.8 Flag Leaf Length

Cluster mean of Flag leaf length (cm) varied from
24.24 (cluster 1ll) to 78.59 (cluster VI). The
clusters viz., cluster IV (55.25) had significant
and higher than grand cluster mean (45.9)
[92-93].

3.9 Flag Leaf Width

Cluster mean of Flag leaf width (cm) varied from
0.88 (cluster IV) to 1.83 (cluster VII). The clusters
viz., cluster Il (1.34) had significant and higher
than grand cluster mean (1.19) [99-106].

3.10 Number of Tillers Per Hill

Cluster mean of Number of tillers per hill varied
from 7.89 (cluster I) to 15.6 (cluster VII). The

clusters viz., cluster Il (10.96) had significant and
higher than grand cluster mean (9.99) [107-112].

3.11 Number of Panicles Per Hill

Cluster mean of Number of panicles per hill
varied from 7.4 (cluster V) to 14.0 (cluster VII).
The clusters viz., cluster 1l (10.5) had significant
and higher than grand cluster mean (9.24)
[113-1186].

3.12 Panicle Length

Cluster mean of Panicle length varied from 24.30
(cluster IV) to 39.03 (cluster Ill). The clusters

viz., cluster V (29.8) had significant and higher
than grand cluster mean (28.42) [117-119].

3.13 Biological Yield

Cluster mean of biological yield varied from
35.43 (cluster 1ll) to 114 (cluster V). The clusters
viz., cluster VI (68.8) and cluster Il (78.85) had
significant and higher than grand cluster mean
(65.66) [120-121].

3.14 Harvest Index

Cluster mean of harvest index varied from 25.75
(cluster VI) to 52.85 (cluster Ill). The clusters viz.,
cluster VIl (44) and cluster 1l (52.4) had
significant and higher than grand cluster mean
(39.70) [122-124].

3.15 Number of Spikelets Per Panicle

Cluster mean of Number of spikelets per panicle
varied from 167.8 (cluster VI) to 234.94 (cluster
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) The clusters viz., cluster VII (210.6) and
cluster 11l (228.9) had significant and higher than
grand cluster mean (205.07).

3.16 Test Weight

Cluster mean of Test weight (g) varied from
13.73 (cluster 1V) to 26 (cluster IlI). The clusters
viz., cluster VIl (23.10) and cluster 1l (23.4) had

significant and higher than grand cluster mean
(19.8).

3.17 Grain Yield per Hill

Cluster mean of grain yield per hill varied from
17.8 (cluster VI) to 40.68 (cluster Il). The clusters
viz., cluster V (37.14) had significant and higher
than grand cluster mean (25.01).

3
PERCENT CONTRIBUTION TOWARDS DIVERGENCE
| Harvest Index
| 13%
I(}rain yield per plant
17%

Test weight (g)

[ i Days to 50% flowering
2%
Days to maturity
2%
) lant height (cm)
Biological yield per plant (g) 3%
14% \
N
\\ Flag leaf length
\\ 7% Panicle length (cm)
2%
Flag leaf width
™ 6%
lSplkeletsgl:/:r pasicle Number of tillers per hill
’ g 5%
Number of panicles per hill
9% l

\u J/

Fig. 3. Pie chat Per cent contribution of 13 biometrical traits of 40 rice genotypes towards
genetic divergence

Table 7. Per cent contribution of 13 biometrical traits of 40 rice genotypes towards genetic

divergence

SL.NO. Source Contribution % Times ranked 1st
1 Days to 50% flowering 2.00 16.00
2 Days to maturity 1.79 14.00
3 Plant height (cm) 2.50 19.00
4 Panicle length (cm) 1.54 12.00
5 Flag leaf length(cm) 6.54 51.00
6 Flag leaf width(cm) 5.54 43.00
7 Number of tillers per hill 5.36 42.00
8 Number of panicles per hill 8.67 68.00
9 Number of Spikelets per panicle 8.96 70.00
10 Biological yield per plant (g) 14.20 111.00
11 Test weight (g) 12.60 98.00
12 Harvest Index(%) 13.00 101.00
13 Grain yield per plant(g) 17.30 135.00

739



Suhana et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 732-746, 2023; Article no.lJPSS.106232

3.18 Contribution towards Divergence

The per cent contribution of 13 biometrical traits
of 40 rice genotypes towards genetic divergence
was estimated and given in Fig. 3. The trait Grain
yield per hill (17.3%) had maximum contribution
towards to genetic divergence followed by
biological yield (14.2), Harvest Index (13%), Test
Weight (12.6%), Number of spikelets per panicle
(8.96%), Number of panicles per hill (8.67%),
Flag leaf length (6.54%), Flag leaf width (5.54%),
Number of tillers per hill (5.36%), Plant height
(2.5%), Days to 50% flowering (2.0%), Days to
maturity (1.79%), Panicle length (1.54%)
[125-126].

4. CONCLUSION

Considerable variability existed in the genotypes
for all the characters studied. These were the
genotypes with high mean values in desirable
direction i.e., From the present investigation it is
concluded that among 40 genotypes of rice,
Nellore Dhanyarasi showed early flowering (77
days), IR-64 had characters like early maturity
(108 days), High Grain Yield per Plant is seen in
Shuats Dhan-6 (62.1 g), JHARA SEL showed
high plant height (185 cm) and high Biomass is
seen in Shuats Dhan-6 (123.6 g), Swathi showed
high Panicle Length (43.7 cm). Highest GCV and
PCV were depicted for Grain Yield per Plant,
Biological Yield, Harvest Index and Number of
Spikelets per Panicle. The highest heritability
was observed for Grain Yield per Plant followed
by Harvest Index, Flag Leaf length, Biological
Yield and Number of Spikelets per Panicle. The
Genetic Advance (GA) in per cent of mean is
high for Grain Yield per Plant, Biological Yield,
Harvest Index and Number of Spikelets per
Panicle. Based on D? values 40 genotypes
grouped into 7 clusters. Among 6 clusters,
cluster | had a greater number of genotypes (26)
followed by cluster 11 (8), Il (2), IV, V, VI andVII
(1) genotype each. Cluster VI and cluster Il
(365.72) followed by cluster VII and cluster V
(363.6), were most diverse from each other and
the genotypes present in these clusters provide a
broad spectrum of variability in segregation and
may be used as parents in the future
hybridization programme to develop desirable
genotypes for grain yield improvement in rice
genotypes. The trait Grain yield per hillhad
maximum contribution towards to genetic
divergence followed by biological yield, Harvest
Index and Test Weight. Therefore, all these
characters should be given due consideration
during selection for crop improvement.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Dewey DR, Lu KH. A Path analysis of
creasted grass seed production. Agronomy
Journal. 1959;51: 515-518.

2. Fisher RA. The correlation between
relative on the supposition of Mendelian
Inheritance Trance Royale Soc. Edinburg.
1918;52:399-403.

3. Burton GW. Quantitative Inheritance of
Grasses. Proc. 6" Int. Grassland
Congress. 1952;1:277-283.

4. Burton GW, Devane. Estimation of
Heritability in Tall Fescue
Festulaarundnacea from replicated clonal
material. Agronomy Journal. 1953;45:478-
481.

5. Johnson HW, Robison HF, Comstock RE.
Estimates of genetic and environmental
variability in soyabean. Agronomy Journal.
1955;47:314-318.

6. Abigail Seneega TV, Gnanamala RP,
Parameswari C, Vellaikumar S, Priyanka
AR. Genetic variability and association
studies in F2 generation of rice (Oryza
sativa L.). Electronic Journal of Plant
Breeding. 2019;10(2):512-517.

7. Al - Jibouri HA, Miller PA, Robinson HF.
Genotypic and environmental variances in
upland cotton cross of interspecific origin.
Agronomy Journal. 1958;50:633-637.

8. Allam CR, Jaiswal HK, Qamar A,
Venkateshwarlu C, Reddy YS. Variability,
heritability and genetic advance studies in
some indigenous genotypes of basmati
rice (Oryza sativa L.). Electronic Journal of
Plant Breeding. 2015;6(2):506-511

9. Arivoli V, Saravanan K, Prakash M. A
Study on D? Analysis in Rice. International
Journal of Plant Sciences. 2007;4(1):157-
160.

10. Awasthi LP, Misra CH, Pandey VK. Genetic
Divergence in Indian Aromatic Rice. Crop-
Research. 2005;30(2):199-201.

11. Akinwale MG, Gregorio G, Nwilene F,
Ogunbayo SA, Odiyi AC. Heritability and
correlation coefficient analysis for yield and
its components in rice (Oryza sativa L.).
African  Journal of Plant Science.
2011;5(3):207-212.

12. Banumathy S, Manimaran R, Sheeba A,
Manivannan N, Ramya B, Kumar D,

740



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Suhana et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 732-746, 2023; Article no.lJPSS.106232

Ramasubramanian GV. Genetic Diversity
Analysis of Rice Germplasm Lines for Yield
Attributing Traits. Electronic Journal of
Plant Breeding. 2010;1(4):500-504.
Basavaraja T, Asifi M, Mallikarjuni SK,
Gangaprasad S. Variability, heritability and
genetic advance for vyield and vyield
attributing characters in different local rice
(Oryza sativa L.). cultivars. Asian Journal
of Bioscience. 2013;8:60-62.

Beevi HA, Venkatesan M. Genetic
Divergence Studies in Rice (Oryza sativa
L.) Genotypes Under Natural Saline
Condition. Journal of the Andaman
Science Association. 2015;20(1):35-38.
Bhutia KS, Sarkar KK, Roy SK. Genetic
Divergence for Yield and Quality Traits in
some High Yielding and Local Genotypes
of Rice (Oryza sativa L.). Environment and
Ecology. 2005;23(Spl-1): 1-3.

Bidhan R, Hossain M, Hossain F, Roy B.
Genetic Variability in Yield Components of
Rice (Oryza sativa L.). Environment and
Ecology. 2001;19(1):186-189.

Chakravorty A, Ghosh PD.
Characterization of Landraces of Rice from
Eastern India. Indian Journal of Plant
Genetic Resources. 2013;26(1):62—67.
Chakraborty S, Das PK, Guha B, Barman
B, Samah KK. Heritability, correlation and
path analysis of yield components in boro
rice (Oryza sativa L.). 2001;38:99-101.
Chand SP, Roy SK, Senapati BK. Genetic
Divergence in Aman Rice Under Semi-
deep Rainfed Condition. Crop Research.
2005;30(1):46-49.

Chaudhary M, Sarawgi AK. Genetic
Divergence in Traditional Aromatic Rice
Accessions of Madhya Pradesh and

Chattisgarh. Crop Improvement.
2002;29(2):146-150.
Chauhan JS, Singh KH. Genetic

Divergence Analysis Using Quality Traits in
Upland Rice (Oryza sativa L.). Annals of
Agricultural Research. 2003;24(3):673-
675.

Das P, Kundu Avijit, Mandal N, Indrani D.
Genetic Divergence in Land Race
Collections of Rice (Oryza sativa L.).
Journal of Interacademicial. 2004;8(4):488-
494,

Deepak Naik, Rao A, Sarawgi AK, Singh P.
Genetic Divergence Studies in Scented
Rice. Journal of Plant Sciences.
2006;5(2):197-200.

Devi KR, Parimala K, Cheralu C.
Assessment of Genetic Parameters in

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

741

Exotic Germplasm of Rice (Oryza sativa
L.). BIOINFOLET. 2016;13(1B):190-196.
Devi RK, Cheralu C, Parimala K. Study of
Genetic Diversity in Rice (Oryza sativa L.).
The Journal of Research Professor
Jayshankar Telengana State Agricultural
University. 2015;43(1&2):83-86.

Dhurai SY, Bhati PK, Saroj SK. Studies on
genetic variability for yield and quality
characters in rice (Oryza sativa L) under
integrated fertilizer management. An
International Quarterly Journal of Life
Sciences. 2014;9(2):845-848.

Dinesh K, Tiwari Pandey P, Tripathi S,
Prasad GS, Dwivedi J. Studies on genetic
variability for yield components in rice
(Oryza sativa L.). Advances in Agriculture
& Botanics Bioflux. 2011;3(1).

Falconer DS. Introduction to quantitative
genetics  Edinburgen and  London.
Aliverand Bodyd; 1960.

FAO. Food and Agricultural organization.
Online Interactive Database on Agriculture.
FAOSTAT; 2016.

Available:www.fao.org.

Fisher RA, Yates F. Statistical tables for
biological, Agricultural and  Medical
Research, Congress Group Limited,
London; 1967.

Harsh Shekhawat VS, Singh RP, Yashpal.
Studies on Genetic Variabilty, Heritabilty
and Genetic Advance in Rice (Oryza sativa
L.) Germplasm Lines. Annals of Agri-Bio
Research. 2015;20(1):22-25.

Islam MJ, Raffi SA, Hossain MA, Hasan
AK. Analysis of genetic variability,
heritability and genetic advance for yield
and vyield associated traits in some
promising advanced lines of rice (Oryza
Sativa L.). Progressive  Agriculture.
2015;26(1):26-31.

Ishwar D, Mehla BS, Singh J. Multivariate
analysis in rice. National Journal of Plant
Improvement. 2007;9(2):115-118.
Jayasudha S, Sharma D. Genetic
parameters of variability, correlation and
path- coefficient for grain vyield and
physiological traits in rice (Oryza sativa L.)
under shallow lowland situation. Electronic
Journal of Plant Breeding. 2010;1(5):1332-
1338.

Juliano BO. A simplified assay for milled
rice amylose. Cereal Science Today.
1971;16(10):334-339.

Karim D, Sarkar U, Siddiqgue MNA,
Khaleque MA, Hasnat MZ. Variability and
genetic parameter analysis in aromatic


http://www.fao.org/
http://www.fao.org/

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

Suhana et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 732-746, 2023; Article no.lJPSS.106232

rice, International Journal of Sustainable
Crop Production. 2007;2(5):15-18.

Kishore C, Anil, Awadhesh K, Vinod K,
Prasad BD, Anand K. Character
association and path analysis for vyield
components in traditional rice (Oryza
sativa L.) genotypes. International Journal
of current Microbiology and applied
Sciences. 2018;7(3):456-460.

Khan AS, Imran M, Ashfaq M. Estimation
of genetic variability and correlation for
grain yield components in rice (Oryza
sativa L.). American-Eurasian Journal of
Agriculture and Environmental Science.
2009;6(5):585-590.

Kole PC, Chakraborty NR, Bhat JS.
Analysis of variability, correlation and path
coefficients in induced mutants of aromatic
non-basmati rice. Tropical agricultural
research and extension. 2008;11(1):731-
236.

Krishna L, Raju CR, Kumar SS, Reddy SN,
Bhave MHV. Genetic Variability Studies for
Qualitative and Quantitative Traits in F2
Generation of Aromatic Rice (Oryza sativa
L.). The Journal of Research Professor
Jayshankar Telengana State Agricultural
University. 2014;42(3):26-30.

Kumar A, Senapati BK. Genetic
parameters and association studies for
important quantitative traits in advanced
lines Of Sambamahsuri derivatives.
Journal of Crop and Weed. 2013;9(1):156-
163.

Kumar A, Rangare NR, Vidyakar V. Study
of genetic variability of Indian and exotic
rice germplasm in Allahabad agro-climate.
The Bioscan. 2013;8(4):1445-1451.

Kumar B, Kour A, Laxami J. (Genetic
Diversity for Agro-morphological Traits in
Rice Germplasm, Electronic Journal of
Plant Breeding. 2017;8(4):1216 - 1222.
Kumar Bupesh, Kour Amardeep, Jay
Laxami. Genetic diversity for agro-
morphological traits in rice germplasm.
Electronic Journal of Plant Breeding.
2017;8(4):1216.

Kumar N, Singh PK, Vaishampayan A,
Saini R, Ram M, Singh A, Singh NK.
Genetic Divergence Analysis in Rice under
Irrigated Conditions, Indian Journal Plant
Genetic Resource. 2014;27(3): 246-250.
Kumar P, Arya VK, Kumar P, Kumar L,
Singh J. Study on genetic variability,
heritability and genetic advance for grain
yield and component traits in rice. Journal
of Agri-Search. 2017;4(3): 173-178.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

742

Kumar Sanjiv, Singh Devi, Sirohi A,
Satyendra. Genetic diversity in rice under
aerobic conditions. Environment and
Ecology. 2008;26(2):606-608.

Kumar A, Senapati BK. Genetic
parameters and association studies for
important quantitative traits in advanced
lines of Samba mahsuri derivatives.
Journal of Crop and Weed. 2013;9(1):156-
163

Kumar SR, Chandra R, Suresh BG, Rai
PK, Kumar R, Sandhya. Genetic diversity
analysis of rice germplasm lines for yield
attributing traits. International Journal of
Life Sciences Research. 2014;2(4):225-
228.

Kumar S, Singh AK. Variability, heritability
and genetic advance in rice (Oryza sativa
L.). Asian Journal of Bio Science.
2017;12:244 - 277.

Kumar S, Singh D, Satyendra Sirohi A,
Kant S, Kumar A, Pal K, Kumar M.
Variability, heritability and genetic advance
in rice (Oryza sativa L.) under Aerobic
Condition.  Environment &  Ecology.
2012;30(4):1374-1377.

Lingaiah N, Venkanna V, Cheralu C.
Genetic variability analysis in rice (Oryza
sativa L.). International Journal of Pure &
Applied Bioscience. 2014;2(5):
203-204.

Lingaiah N, Satish Chandra B, Venkanna
V, K Rukmini Devi, Hari Y. Genetic
variability and correlation studies in yield
traits of elite rice (Oryza sativa L.)
Genotypes. Ind. J. Pure App. Biosci.
2020;8(6):359-363.

Lush JL. Heritability of quantitative traits in
farm  animals, Proceeding of 8"
International Congress genetic Heridas
(Sippl.). 1949;336-357.
Mahalanobis PC. On
distance in statistics.
National Institute of
1936;12:49-55.
Mahantashiva yogayya K, Mahendra
kumar, Lakkundi BS, Prakash H,
Vishwanath J. Genetic variability studies
on rice (Oryza sativa L.) mutants for yield
and yield components in normal and saline
stress soil. Electronic Journal of Plant
Breeding. 2016;7(4):1162-1168.

Manne Vinod, Suresh BG, Lavanya GR,
Jalandhar Ram B. Studies on variability,
heritability and genetic advance for
guantitative characters in exotic rice
(Oryza sativa L.) Germplasm. Journal of

the generalized
Proceedings of
Sciences, India.



58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Suhana et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 732-746, 2023; Article no.lJPSS.106232

Pharmacognosy and  Phytochemistry.
2017;(3):829-831.
Manohara KK, Singh MP. Genetic

divergence among rice landraces of Goa.
(Oryza sativa L.). 2013;50(2):100-104.
Mishra LK, Sarawgi AK, Mishra RK.
Genetic diversity for morphological and
quality traits in rice (Oryza sativa L.).
Advances in Plant Science.
2003;16(1):287-293.

Mohanty N, Sekhar MR, D Reddy DM,
Sudhakar P. Genetic divergence studies in
rice genotypes. (Oryza sativa L). 2010;
47(4):269-271.

Mundhe BS, Jambhale ND, Bendale VW.
Genetic divergence in mid-late genotypes
of rice. Journal of Maharashtra Agricultural
Universities. 2006;31(1):21-23.

Nagavath SK, Reddy VR, Chandramohan
Y. Genetic diversity studies for yield and
quality traits in rice genotypes (Oryza
sativa L.). Environment & Ecology.
2017;35(3B):2171-2175.

Nath S, Singh SP. Study of genetic
variability in rice (Oryza sativa L.).
Progressive Research. 2013;8(Special):52-
54.

Nayak AR, Chaudhary D, Reddy JN.
Genetic variability, heritability and genetic
advance in scented rice. Indian Agriculture.
2002;46(12):45-47.

Nayak AR, Chaudhury D, Reddy JN.
Genetic divergence in scented rice. Oryza
sativa L. 2004;41(384):79-82.

Nayak AR, Chaudhary D, Reddy JN.
Genetic variability, heritability and genetic
advance in scented rice. Indian Agriculture.
2002;46(12):45-47.

Nirosha R, Thippeswamy S, Ravindrababu
V, Ram Reddy V, Spandana B. Genetic
diversity analysis of zinc, iron, grain protein
content and vyield components in rice.
Electronic Journal of Plant Breeding.
2016;7(2):0975-928X.

Ovung CY, Lal GM, Rai PK. Studies on
genetic diversity in Rice (Oryza sativa L.).
Journal  of  Agricultural  Technology.
2012;8(3):1059-1065.

Pandey VR, Singh PK, Verma OP, Pandey
P. Inter- relationship and path coefficient
estimation in rice under salt stress
environment. International Journal of
Agricultural Research. 2010;7(4):169-184.
Panse VG, Sukhatne PV. Statistical
methods for agricultural workers. 2nd Edn
ICAR New Delhi P 361;1961.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

743

Patel JR, Saiyad MR, Prajapati KN, Patel
RA, Bhavani RT. Genetic variability and
character association studies in rainfed
upland rice (Oryza sativa L.). Electronic
Journal of Plant Breeding. 2014;5(3):531-
537.

Prajapati MK, Singh CM, Suresh BG,
Lavanya GR, Jadav P. Genetic parameters
for grain vyield and its component
characters in rice (Oryza sativa L.).

Electronic Journal of Plant Breeding.
2011;2(2):235-238.
Prakash K, Wilfred Manual W,

Vivekanadan, Arumugam Pillai. Character

association and path analysis in rice.
Madras Agric.J. 2018;84:30-32.
Prasad GS, Sujatha M, Rao LVS,

Chaithanya U. Studies on variability,
heritability and genetic advance for
guantitative characters in rice (Oryza
sativa L.). Annals of Biological Research.
2013;4(6):372-375.

Prasad B, Patwary AK, Biswae PS.
Genetic variability and Selection criteria in
fine rice. Pakistan Journal of Biological
Science. 2001;4(10):1188-1190.

Prasad Vadigeri, Diwan JR, Mahantashiva
Yogayya K, Vikas Kulkarni, Pramesh D.
Genetic diversity studies of rice genotypes

for vyield related traits. Journal of
Biodiversity and Ecological Sciences;
2016.

Available: https://dx.doi.org/10.3897/

ACTA2021.vV09.164.

Prajapati MK, Singh CM, Suresh BG,
Lavanya GR, Jadav P. Genetic parameters
for grain yield and its component
characters in rice (Oryza Sativa L.).
Electronic Journal of Plant Breeding.
2011;2(2):235-238.

Priya CS, Suneetha Y, Babu DR, Rao VS.
Assessment of genetic divergence in rice

for grain vyield and quality traits.
Environment & Ecology. 2017;35(3B):
2007—2011.

Priyanka k, Jaiswal HK, Waza SA, Sravan
T. Genetic divergence in Indigenous
aromatic rice (Oryza sativa L.). Electronic
Journal of Plant Breeding. 2015;6(4):1096-
1102.

Rai SK, Chandra R, Suresh BG, Rai PK,
Kumar R, Sandhya. Genetic diversity
analysis of rice germplasm lines for yield
attributing traits. International Journal of
Life Sciences Research. 2014;2(4):
225-228.



81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Suhana et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 732-746, 2023; Article no.lJPSS.106232

Rai SK, Suresh BG, Lavanya GR, Rai PK,
Kumar R, Sandya. Genetic variability,
correlation and path coefficient studies for
grain yield and other yield attributing traits
in rice (Oryza Sativa L.). International
Journal of Life Sciences Research.
2014;2(4):229- 234.

Ajesh T, Paramasivam K, Thirumeni S.
Genetic divergence in land races of rice.
Electronic Journal of Plant Breeding.
2010;1(2):199-204.

Rao CR. Advanced statistical methods in
biometric  research. Wiley,  Oxford,
England. 1952;17:390.

Roy A, Panwar DVS. Genetic divergence
in rice. (Oryza sativa L.). 1993;30:197-
201.

Reddy JN, De RN, Rao AVS. Genetic
divergence in low land rice under
intermediate water (0-90 cm) depth. Indian
Agriculturist. 2002;46(1-2):37-44.

Roy SK, Kundu A, Chand SP, Senapati BK.
Diversity of panicle characters in aman rice

(Oryza sativa L.). Environment and
Ecology. 2004;22(Spl-3):500-503.
Rani NS, Rao LVS, Pandey MK,

Sudharshan |, Prasad GSV. Grain quality
variation for physio-chemical, milling and
cooking properties in Indian rice (Oryza
sativa L.). Indian Journal of Crop Science.
2007;3(1):133-136.

Reddy GE, Suresh BG, Sravan T, Reddy
A. Inter relationship and cause- Effect
analysis of rice genotypes in North East
Plain Zone. The Bioscan. 2013;8(4):
1141-1144.

Sahu H, Saxena RR, Verulkar SB. Genetic
variability and character association study
for different morphological traits and path
analysis for grain vyield of rice under
irrigated and rainfed condition. Electronic
Journal of Plant Breeding. 2017;8(1):38-
45,

Sandhya kishore N, Babu VR, Ansari NA,
Ravichandran. Genetic divergence
analysis using yield and quality traits in
rice. Crop Improvement. 2007;34(1):12-
15.

Sandya Suresh BG, Kumar R. Genetic
variability, interrelationship and path
analysis for vyield improvement of rice
genotypes. The Bioscan. 2014;9(3):1161-
1164.

Sanghera GS, Kashyap SC, Parray GA.
Genetic variation for grain yield and related
traits in temperate red rice (Oryza sativa

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

744

L.) ecotypes. Notulae Scientia Biologicae.
2013;5(3):400-406.

Satish V, Senapati BK. Genetic variability
and character association studies in rice
under rainfed shallow lowland at new
alluvial zone of west Bengal. International
Journal of Agricultural Sciences, 2017;
9(41):4642-4647.

Satish Y, Seetharamaiah KV, Reddy NS,
Naidu TCM. Genetic variability, heritability
and genetic advance in scented rice.
Andhra  Agricultural  Journal.  2003;
50(180):24-26.

Selvaraj I, Nagarajan P, Thiyagarajan K,
Bharathi M, Rabindra R. Genetic
parameters of variability, correlation and
path coefficient studies for grain yield and
other vyield attributes among rice blast
disease resistant genotypes of rice (Oryza
sativa L.). African Journal of Biotechnology.
2011;10(17):3322-3334.

Senapati  BK, Kumar A. Genetic
assessment of some phenotypic variants
of rice (Oryza sativa L.) for quantitative
characters under the Gangetic plains of

West Bengal. Academic Journal.
2015;4(3): 187-201.
Shahidullah SM, Hanafi MM,

Ashrafuzzaman M, Ismail MR, Khair A.
Genetic diversity in grain quality and
nutrition of aromatic rice. African Journal of
Biotechnology. 2009;8(7):1238-1246

Shaikh SA, Umate SM, Khan R, Deosarkar
DB. Genetic divergence analysis in rice
(Oryza sativa L.) genotypes under irrigated

condition. BIOINFOLET. 2013;14(2):
156-159.
Shaikh SA, Umate SM, Syed AJ,

Deosarkar DB. Study on genetic variability,
heritability and genetic advance in rice
(Oryza sativa L.) genotypes. International
Journal of Pure Applied Bioscience.
2017;5(4):511-515.

Shalini Pillai, Tulasi T. Production potential
and nutrient use efficiency of basmati rice
(Oryza sativa L.) under integrated nutrient
management. Green Farming. 2008;
1(9);11-13.

Sharma A, Yadav DV, Singh AK, Yadav G,
Surinder G. Genetic divergence in
aromatic rice (Oryza sativa L.). National
Journal of Plant Improvement.
2002;4(2):46-49.

Shekhawat HVS, Singh RP, Agrawal RK,
Singh SP, Prasad R. Study of genetic
variability and diversity in germplasm lines
of rice. (Oryza sativa L). 2015;52(2):87-92.



103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

Suhana et al.; Int. J. Plant Soil Sci., vol

Shilpa HB, Shivakumar N, Patroti P,
Prasad T, Hittalmani S, Lohithaswa HC,
Ramachandra C. Genetic variability,
heritability and character association
studies for grain yield and yield attributing
traits in segregating population of rice
(Oryza sativa L.). Progressive Research.
2014;9(1):1125-1128.

Singh L, Singh JD, Sachan NS.
Intercharacter association and path
analysis in paddy (Oryza sativa L.).
Annuals of Biological Sciences. 2002;

18(2):125-128.

Singh PK, Murali N, Hore DK, Verma MR.
Genetic divergence in lowland rice of north
eastern region of India. International
Journal of the Faculty of Agriculture and
Biology. 2006;1(1):35-40.

Singh SK, Singh CM, Lal GM. Assessment
of genetic variability for yield and its
component characters in rice (Oryza sativa
L.). Research in Plant Biology.
2011;1(4):73- 76.

Singh SK, Rangare NR, Singh CM,
Mehandi S. Estimates of genetic
parameters for yield and quality traits in
rice (Oryza sativa L.. Trends in
Biosciences. 2012;5(4):329-331.

Singh Y, Singh US. Genetic diversity
analysis in aromatic rice germplasm using
agro-morphological traits. Journal of Plant
Genetic Resources. 2008;21(1):37-42.
Singhara GS, Ahmed N, Zargar MA, Singh
SP. Variability and association studies for
panicle and grain characters in rice (Oryza
sativa L.) under temperate conditions.
Agriculture  and  Biology Research.
2003;19(2):91-92.

Sinha S, Tripathi AK, Bisen UK. Study of
genetic variability and correlation analysis
in midland landraces of rice. Annals of
Agriculture Research. 2004;25(1):1-3.
Sujitha R, Arumugam Pillai M, Kannan R,
Shoba D. Genetic diversity and association
studies in Rice (Oryza sativa L.). Journal of

Pharmacognosy and  Phytochemistry.
2020;9(6):487-492.
Suman A, Shankar VG, Rao LVS,

Sreedhar N. Analysis of genetic divergence
in rice germplasm research on crops.
2005;6(3):487-491.

Suresh K, Kiran KK, Krishnappa MR,
Shivakumar N. Genetic diversity analysis
for grain yield and its attributes among
diverse genotypes of rice (Oryza sativa L.).
Trends in Biosciences. 2014;7(11):994-
997.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

745

. 35, no. 20, pp. 732-746, 2023; Article no.lJPSS.106232

Shilpa HB, Shivakumar N, Patroti P,
Prasad T, Hittalmani S, Lohithaswa HC,
Ramachandra C. Genetic variability,
heritability and character association
studies for grain yield and yield attributing
traits in segregating population of rice
(Oryza sativa L.). Progressive Research.
2014;9(1):1125-1128.

Tuwar AK, Singh SK, Sharma A, Bhati, P.K.
Appraisal of genetic variability for yield and
its components characters in rice (Oryza
sativa L.). Biolife. 20131(3):84-89.

Umarani E, Radhika K, Padma V,
Subbarao LV. Variability, heritability and
genetic advance foragro- morphological
and grain quality parameters in landraces
of rice (Oryzasativa L.). Environment &
Ecology. 2017;35(3):1682-1687.
Vaithiyalingan M, Nadarajan N. Genetic
variability, heritability and genetic advance
in F2 population of inter sub-specific
crosses of rice. Crop Research. 2006;
31(3):476- 477.

Vanisree S, Swapna K, Raju CHS, Raju
CS, Sreedhar M. Genetic variability and
selection criteria in rice, Journal of
Biological and scientific Opinion. 2013;
1(4):341-346.

Vanisree S, Anjali K, Raju CH, Raju CS,
Sreedhar M. Variability, heritability and
association in scented rice. Journalof
Biological and scientific Opinion. 2013;
1(4):347-352.

Veludandi Sumanth, Suresh BG, Jalandhar
Ram B, Srujana G. Estimation of genetic
variability, heritability and genetic advance
for grain yield components in rice (Oryza
sativa L.). Journal of Pharmacognosy and
Phytochemistry. 2017;6(4):1437-1439.
Veni M, Nadarajan N. Correlation and path
analysis in inter sub—Specific rice
genotypes. Crop Res. 2006;6(2):286-289.
Vijaya |, Shailaja H. Assessment of genetic
parameters for yield and its related traits in
F2 population of KRH-4 hybrid rice (Oryza
sativa L). International Journal of
Agricultural  Science and Research.
2016;6(3):87-96.

Vinoth R, Shivramakrishnan R, Sivaji M,
Tamilkumar P, Kumar B Marker S. Genetic
analysis and correlation studies for grain
yield in rice (Oryza sativa L.) under the
Allahabad agro climatic region,
International Journal of Forestry and Crop
Improvement. 2016;7(1):93-100.

Vivek S, Surendra S, Singh SK, Singh H,
Shukla V, Singh S. Analysis of variability



Suhana et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 732-746, 2023; Article no.lJPSS.106232

and heritability in new plant type tropical (Oryza sativa L.). Agricultural Science and
Japonica rice  (Oryza sativa L.). Defeasance. 2005;25(3):207-209.
Environment and Ecology. 2004;22(1): 126. Yashitola HN, Agarwal RK, Singh SP.
43-45. Inheritance of qualitative and quantitative
125. Vivek S, Singh S, Singh SK, Singh H. traits in rice (Oryza sativa L.) employing
Estimation of Genetic Variability, partial diallel analysis over years. Crop
Heritability and Genetic Advance in Rice Improvement. 2002;34(2):149-152.

© 2023 Suhana et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/106232

746


http://creativecommons.org/licenses/by/4.0

