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ABSTRACT

In the present investigation, forty four germplasm accessions of rice including two checks were evaluated to estimate
the genetic parameters in the experimental material for selection of the diverse parents for yield and its component
traits. The experiment was laid out in an augmented design with four blocks at National Seed Project, UAS, GKVK,
Bengaluru. Analysis of variance indicated the existence of significant genotypic differences among the genotypes
for the yield and its component traits. The low PCV and GCV were observed for days to 50 per cent flowering, days
to physiological maturity, days to harvestable maturity and thousand seed weight. However high GCV and PCV was
noticed for tillers per plant, productive tillers per plant, stem length, number of seeds per panicle, panicle weight and
seed yield per plant. The heritability estimates were high for days to 50 per cent flowering, days to physiological
maturity, days to harvestable maturity, plant height, total number of tillers, productive tillers per plant, stem length,
panicle weight, seed yield per plant and thousand seed weight. Hence, simple selection can be practiced to improve

these characters in the selected genotypes.
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RICE (Oryza sativa L.) belongs to the family
graminae, recognized as ‘Millennium Crop’
expected to contribute towards food security in the
world, as it is one of the staple cereal crops and a
primary source of food for more than half of the
world’s population. With an alarming increase in the
population throughout the world, the demand for rice
will continue to increase in near future. Therefore,
rice breeders across the world aim at increasing the
productivity. A better understanding of the relationship
between grain yield and its component traits becomes
necessary for making an efficient selection for the
development of new varieties with improved
economically important traits. The knowledge of
genetic variability and heritability is a prerequisite for
carrying out selection-based improvement. The
information about these help in the breeding
programmes by broadening the gene pool of rice and
gives an indication about the efficiency of
transformation of characters into future generations
respectively. In any crop species setting the breeding
objective to improve the crop yield is of prime
importance. Understanding the nature and magnitude

of genetic variation governing the inheritance of
quantitative traits like yield and attributing traits are
essential. Plant breeder has to analyse genetic
variability parameters like genotypic coefficient of
variation (GCV), phenotypic coefficient of variation
(PCV) and heritability of various economically
important quantitative traits to plan future crop
improvement programmes. Genetic variability plays
an important role in study and identification of
promising rice genotypes.

MATERIAL AND METHODS

Present investigation was conducted at the National
Seed Project, University of Agricultural Sciences,
GKVK, Bengaluru, Karnataka. The experiment
consists of 44 accessions including two checks laid
out in an augmented design with four blocks. Twenty
two days old seedlings were transplanted at the rate
of one seedling per hill in two rows of four meters
length with plant to plant distance of 10 cm and row to
row distance of 30 cm. The standard cultivation
practices prescribed for rice under irrigated conditions
were followed precisely. List of genotypes studied are

59

1]
)
S
3
Q
A
~
N
3
<
2
80
~
S
~
S
-
\
®
)
é‘x
Q
~
=




el
S
Q
S
)
X
)
A
=
S
1 NG
5
~
~
S|
2
N
Y}
A
S
5
~
S
N
I
S
\
N
~
S
@
e
v
=
&~

Mysore J. Agric. Sci., 54 (2) : 59-66 (2020)

RAMESH CHANNANNAVAR et al.

TaBLE 1
List of genotypes studied

S1 S1

No. Accessions No. Accessions
1 ARCI18112 24 PAUNDRI
2 CHANDINA 25 SRAU THMOR
3 4NCS1%4 26 DILBAKSH
4 SUWEON311 27 EZI32
5 TSAOSHENGLI1 28 KABERI
6 WIBIR SHUN 29 KHAO’ SIM
7 ANONGZAO4 30 N’YANOFF
8 T8 XUAN WU 31 QUN XUAN
9 AIJIAONANTE ZAO
10 ANADIWHITE 32 E?i%}igY
I ANNANZAO 33 VARY LAVADE
12 AR133 BOLOGNE
13 ARC108%4 4 ARC 15505
14 ATHHAGARI 35 KOLUBA
JARAHAN PADDY 36 AZUCENA
15 DAWKPUT 37 LIIANGXIN
16 EZI100 TUANHEIGU
17 HEGAR MANAH 38 M202
18 JIE CAO ZHAN 39 MOROBEREKAN
19 KONAMANI 40 POKKALI
20 LIUHEXIHE 41 TAINUNG 67
21 LUADUC %) ZHENSHANO97B
22 MANTIAN QING 43 THANU
23 NS199 44 BR 2655

mentioned in Table 1. Data were recorded on five
randomly selected plants in each entry such as days
to 50 per cent flowering, days to physiological maturity,
days to harvestable maturity, plant height(cm), total
number of tillers, productive tillers/plant, stem length
(cm), panicle length(cm), panicle weight (g), number
of seeds/panicle, 1000 seed weight (g) and yield. The
data was subjected to statistical analysis of genotypic
coefficient of variation (%), phenotypic coefficient of
variation (%) and heritability in broad sense (%).

Descriptive Statistics to Assess Genetic

Variability

The mean and variance of randomly chosen
plants were calculated for the quantitative traits and
used for statistical analysis.

Mean

Mean of each trait was computed on the basis of
observation, recorded on five randomly selected plants.
It is calculated by dividing the sum of all observations
in a sample by their number. Thus,

Sum of observation of all the selected plants

M =
et Number of plants

Range

It is the difference between the lowest and the highest
mean values for each character. Absolute range and
standardized range were calculated by using following
formulae.

Absolute range (R) = (Highest-Lowest)

Highest-Lowest

Standardized range (SR) = Gonoral moan

Standard Error

Where,
6 = Population standard deviation, n = sample size
Estimation of Genetic Parameters

The co-efficient of variation for all characters at both
phenotypic and genotypic levels was calculated by
adopting the formula as suggested by Burton and
Devane (1953).

Genotypic coefficient of variation

GCV (%)=

(o)
£ X100
X

Phenotypic coefficient of Variation (PCV)

(o)
® x100
X

PCV (%)=
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Where,

X = General mean

o, = Phenotypic standard deviation
6,= Genotypic standard deviation

GCV and PCV were categorized as proposed by
Robinson ef al. (1949) as low (0-10%), moderate
(10.1% -20%) and high (> 20%).

Heritability (Broad sense)

Broad sense heritability estimates were calculated for
all characters according to the formula proposed by
Lush (1945).
Vg
h? (broad sense) =——
Vp

Heritability was categorized as low (0-30%), moderate
(30.1-60%) and high (>60%) as proposed by Robinson
et al. (1949).

RESuLTS AND DiScUSsSION

Genetic variability in any crop is prerequisite for
selection of superior genotypes over the existing
cultivars. The mean values for twelve yield
components are given Table 2. The analysis of variance
depicting the mean sum of squares for all the twelve
quantitative traits under study, are summarised in
table 3 and significance of mean sum of squares for
yield and yield attributes indicates existence of
considerable degree of variability among the
germplasm accessions. The results revealed that the
paddy germplasm accessions differ significantly for
the characters such as days to 50 per cent flowering,

Where,
h? = heritability (Broad sense)

Vg = Genotypic variance of population

days to physiological maturity, days to harvest, stem
length, plant height, tillers per plant, productive tillers
per plant and panicle weight per plant. The paddy

Vp = Phenotypic variance of population germplasm accessions and checks were differed

TABLE 2

Per se performance of 44 genotypes of rice for growth, seed yield and its components traits

Genotypes DFF DPM DHM PH TNT PTP SL PL PW NOS PLP TSW

ARC18112 87.0 1300 1420 1085 378 302 82 233 158 702 6.1 22,6

CHANDINA 90.0 133.0 1450 554 444 342 373 182 114 56.2 2.7 204

4NCS 194 88.0 1300 1430 1050 248 148 865 185 81 43.0 44 189
SUWEON 311 65.0 1050 1200 510 134 60 323 187 55 258 0.6 21.6 §
TSAOSHENGLI1 90.0 141.0 1450 1200 212 168 979 221 312 120.2 7.7 26.0 §
WIBIR SHUN 104.0 1450 1590 1042 304 192 8.0 182 119 56.8 83 211 c\z
ANONGZAO4 82.0 1240 1370 535 252 162 362 173 106 388 30 274 S
78 XUAN WU 82.0 124.0 1370 679 182 120 463 216 182 83.0 1.7 22.0 5
AIJTAONANTE 90.0 143.0 1450 418 358 264 251 167 145 678 0.7 214 gjo
ANADI WHITE 73.0 116.0 1280 1078 488 388 &8 200 181 79.6 4.7 228 E
ANNAN ZAO 79.0 121.0 1340 1004 344 234 798 206 199 81.8 22 244 §
AR 133 95.0 1360 1500 996 432 318 978 211 215 97.8 20 232 §
ARC108%4 98.0 1370 1530 1210 150 110 &1 232 167 74.8 19 220 g
ATHHAGARI 80.0 1230 1350 1026 268 318 785 205 133 57.6 1.9 224 §
JARAHAN PADDY 2
&~
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Genotypes DFF DPM DHM PH TNT PTP SL PL PW NOS PLP TSW
DAWK PUT 88.0 130.0 143.0 1024 248 166 808 216 206 96.0 49 215
EZI100 89.0 130.0 144.0 814 234 132 601 213 125 49.0 09 256

HEGARMANAH 980 1490 1530 1072 218 146 83 219 174 69.6 34 250
JIE CAO ZHAN 90.0 133.0 1470 1131 236 174 900 231 132 56.2 50 235

KONAMANI 92.0 1330 1470 989 376 252 758 231 249 106.8 62 234
LIUHE XTHE 91.0 133.0 1470 1045 266 188 82 213 181 63.6 35 243
LUADUC 78.0 1200 1330 1030 240 180 &4 206 154 58.6 09 19.1
MAN TIAN QING  90.0 133.0 1450 1163 372 310 975 188 111 108.0 7.6 235
NS 199 111.0 1490 1650 1031 180 120 86 205 253 46.6 L5 199
PAUNDRI 95.0 1350 1500 9.7 234 142 751 216 92 138.2 42 253
SRAUTHMOR  110.0 1480 1650 935 414 324 741 194 349 90.6 2.1 180
DILBAKSH 104.0 1450 1590 991 326 214 717 214 163 82.8 2.6 227
EZ132 103.0 1460 1580 511 204 134 333 178 187 20.6 14 270
KABERI 92.0 1320 1470 505 454 288 319 186 55 772 32 194
KHAO’ SIM 106.0 144.0 161.0 89 258 160 634 225 149 80.0 22 239
N’YANOFF 110.0 1490 1650 1045 412 314 80 205 191 83.0 41 257
QUNXUANZAO 830 126.0 1380  59.1 164 84 383 208 213 202 0.5 222
ROJON'NY 97.0 1180 1320 1152 260 172 908 244 44 1154 23 231
NTAOLO

VARY LAVADE 94.0 1050 1490 977 126 92 768 209 266 84.2 39 242
BOLOGNE

ARC 15505 77.0 1190 1320 986 258 182 756 230 92 128.0 0.8 22.8
KOLUBA 102.0 1420 1570 1524 124 112 1236 305 203 158.8 6.1 265
AZUCENA 101.0 141.0 1560 140.7 84 84 1126 281 291 107.8 44 253

LIJIANG XIN 78.0 120.0 1330 782 244 178 654 128 420 28.0 31 18.6
TUANHEIGU

M202 72.0 1130 1270 644 208 134 478 166 272 48 21 249
MOROBEREKAN 117.0 1550 1720 1152 7.0 60 89.7 255 52 1094 2.8 25.8
POKKALI 91.0 1320 1460 990 540 430 794 196 111 68.0 23 215
TAINUNG 67 98.0 1380 1530 907 168 106 703 204 282 93.0 43 221
ZHENSHANY97B 109.0 1490 1640 458 226 142 268 190 146 68.6 22 219
THANU 64.5 1040 1200 753 163 133 558 193 205 104.5 120 157
BR2655 673 1080 1220 911 225 183 629 285 150 140.0 16.1 181

DFF: Days to 50% flowering, DPM: Days to physiological maturity, DHM: Days to harvest maturity, PH: Plant height(cm), TNT:
Total number of tillers, PTP: Productive tillers/plant, SL: Stem length (cm), PL: Panicle length(cm), PW: Panicle weight (g),
NOS: Number of seeds/panicle, YPP: Yield per plant(g), TSW: Test weight(g).
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TaBLE4

Mean performance and genetic variability of accessions of rice for yield and yield components

Range
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Standardized
i + (€oY PCV h?
Traits Mean + SE Lowest Highest Range

Days to 50% 879 + 21 64.00 117.00 0.60 620 6.28 9741
flowering
Plant height (cm) 914 + 36 41.80 15240 1.20 17.56 20.17 75.82
Tillers/ plant 257 + 16 7.00 54.00 1.80 294 32.03 84.51
Productive tillers 186 + 12 6.00 43.00 1.90 31.8 34.89 83.09
/ plant
Panicle length (cm) 213 + 05 12.80 30.50 0.80 7.11 11.14 40.72
Stem length (cm) 701 + 33 25.10 123.50 140 21.61 24.01 81.04
Days to 1284 + 22 103.00 155.00 040 6.56 6.66 97.10
physiological maturity
Days to harvest 1425 + 21 119 172.00 2.10 555 5.70 94.95
maturity
Number of seeds 83.6 £ 52 20.20 158.80 1.60 2220 28.79 59.44
/ panicle
Panicle weight 182 + 1.1 440 42.00 2.00 28.62 34.90 67.28
/ plant (g)
Test weight (g) 2 + 04 15.70 2740 0.50 691 793 75.89
Seed yield 49 + 06 0.53 16.70 320 25.55 3043 70.48
/ plant (g)

Days to 50 per cent flowering ranged from 64 to 117
days with a general mean of 87.92 days and the
standardized range for the trait is 0.6. The range for
the plant height was recorded from41.8 cmto 152.40
cm with a general mean of 91.44 cm and the
standardized range for the trait was 1.20. The mean
values for number of tillers per plant ranged from 7 to
54 with a general mean of 25.70 tillers per plant and
the standardized range for the trait was 1.80. The mean
values for productive tillers per plant ranged from 6 to
43 tillers with a general mean of 18.60 tillers per plant
and the standardized range for the trait was 1.9. The
mean values for panicle length ranged from 12.8 cm
to 30.5 cm with a general mean of 21.30 cm and the
standardized range for the trait was 0.8. Stem length
ranged from 25.10 cm to 123.50 cm with a general
mean of 70.10 cm and the standardized range for the

trait is 1.40. The mean values for days to physiological
maturity ranged from 103 days to 155 days with a
general mean of 128.44 days and the standardized
range for the trait is 0.4 days to maturity had mean
value ranging from 119 days to 172 days with a general
mean of 142.5 days, and the standardized range for
the trait is 2.1.

The mean value for number of seeds per panicle ranged
from 20.20 to 158.80 with general mean of 83.60. and
the standardized range for the trait was 1.6. The
panicle weight per plant with general of 18.20 g was
observed for the trait with range from 4.40 g to 42.00
g with the standardized range for the trait being 2.0.
The general mean of 1000 grain weight was 22.00 g
with a range from 15.70 g to 27.40 g and the
standardized range for the trait was 0.50. The mean
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seed yield per plant was ranged from 0.53 g to 16.70
g and the general mean value being 4.9 g and the
standardized range for the trait was 3.2.

Estimation of Genetic Parameters

In the present investigation, the genotypic and
phenotypic coefficients of variation are presented in
Table 4. Low PCV and GCV for days to fifty per
cent flowering, days to physiological maturity, days to
harvestable maturity and thousand seed weight were
recorded. Similar results were reported by Bhimnath
et al. (2018), Pragnya et al. (2018), Sandeep et al.
(2018) and Srujana et al. (2017). High genotypic and
phenotypic coefficients of variation for tillers per plant,
productive tillers per plant, stem length, number of
seeds per panicle, panicle weight, seed yield per plant
were recorded. Similar findings were reported by
Yadav et al. (2011), Sandeep et al. (2018) and Shivani
et al. (2018). Panicle length recorded medium PCV
and the results were in conformity with Pragnya et
al. (2018) and Yadav et al. (2011). Medium GCV for
plant height was recorded which was similar to the
findings of Sandeep et al. (2018), Pragnya et al.
(2018) and Yadav et al. (2011). Low GCV for panicle
length was reported by Bhimnath et a/. (2018) and
Srujana et al. (2018).

The estimates of heritability act as predictive instrument
in expressing the reliability of phenotypic value.
Therefore, high heritability helps in effective selection
for a particular character based on the phenotype.

The heritability estimates were high for all the traits
viz., days to 50 per cent flowering, days to physiological
maturity, days to harvestable maturity, plant height
(cm), total number of tillers, productive tillers per plant,
stem length (cm), panicle weight, seed yield per plant
and thousand seed weight are in conformity with the
findings of Yadav et al. (2011), Pragnya et al. (2018),
Shivani et al. (2018), Sandeep et al. (2018) and
Bhimnath ez al. (2018). Number of seeds per panicle
and panicle length had medium heritability is similar to
the findings of Bhimnath et al. (2018), Shivani et al.
(2018) and Yadav et al. (2011).

In the present investigation, analysis of variance
indicated highly significant differences among the
genotypes for all the traits under study. The high
standardized range for tillers per plant (1.80),
productivity tillers per plant (1.90), days to harvest
maturity (2.10), number of seeds per panicle (1.60),
panicle weight per plant (2.00) and seed yield per plant
(3.20) suggest that considerable magnitude of
variability exists in germplasm accessions. A perusal
of genetic variability parameters revealed that
moderate to high genotypic co-efficient of variability
(GCYV), phenotypic co-efficient of variability (PCV)
and high heritability for tillers per plant, productive tillers
per plant, stem length, panicle weight per plant and
seed yield per plant indicates ample scope for
improvement of yield through selection of these traits.
High estimates of PCV and GCV coupled with high
heritability suggested that the traits can be improved
through simple selection.
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