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Abstract

The aim of this experiment was to estimate the phenotypic and genotypic coefficients of variation, broad sense heritability,
genetic advance and correlations in some paddy genotypes for both saline and non-saline location. For this purpose field
trial was conducted in two zones non-saline and saline with forty three paddy genotypes for three consecutive years. At
maturity eight agro-morphological characters were studied. After that the following statistical analyses were carried out.
The GCV (Genotypic coefficient of variation), PCV (Phenotypic coefficient of variation), heritability (H) in the broad sense,
genetic advance (GA) and GA% of mean was calculated. Phenotypic and genotypic correlation coefficients were also
estimated. High GCV, PCV, broad sense heritability and GA was obtained for two characters grains/ panicle and seed
yield/plant for both the locations. For non-saline zone (genotypic) seed yield/ plant was significantly associated with plant
height, panicles/ plant, grains/ panicle and days to maturity and for the saline zone it was plant height, tillers/ plant,
panicles/ plant, grains/ panicle, panicle length, 1000 seed weight and days to maturity. Thus there was a change under the
saline conditions. More number of characters influence seed yield under the saline stress as seed yield per plant was directly
associated with all the other seven characters present. Both under phenotypic and genotypic level plant height, number of
grains per panicle, panicles per plant and days to maturity continue to register significant correlation with seed yield per
plant. Tillers per hill and panicles per plant as well as grains per panicle and days to maturity gave significant and
consistent inter relationship. Therefore, the results suggest tillers/ hill can be considered to be an important yield
contributing trait along with panicles/ plant, grains/ panicle, plant height and days to maturity. Selection based on these

traits would be most effective even under saline conditions.
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Introduction

In a report published by United Nations the world population is
going to cross the 8billion mark by 2030 and 9.6billion by the
year 2050 when the demand for rice is also estimated to increase
by 50%' So, estimating the average annual population growth
rate we have to grow 50% more rice with fewer natural
resources. Hence, plant breeders are very much concerned for
developing paddy cultivars with better yield and other desirable
associated characters. Creation of genetic variation for
agronomic traits is the main aspect of breeding program for
increasing the gene pool of rice. This information regarding
phenotypic and genotypic interaction of several valuable
important traits is of immense importance to a rice breeder for
the selection of various genotypes with improved yield aspects®.
Plant breeders commonly select for yield components which
indirectly increase yield. But rice is subjected to important
biotic and abiotic stresses which dramatically reduce yield
globally, with salinity being one of the major abiotic stresses.
Abiotic stress is the major threat to crop production worldwide,
reducing average yields of major crops by more than 50%. The
total area under salinity is 953 million hectares which covers 8%
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of the land surface’. The coastal areas are particularly
vulnerable to salinity due to saline water intrusion and rise in
the sea level as a consequence of global warming®. Therefore,
the objective of this study was to estimate genetic parameters
and character association among the rice genotypes for both
saline and non-saline location.

Material and Methods

The experimental material for the work comprises of forty three
paddy genotypes which were procured from different parts of
West Bengal and Orissa The field trail was conducted in two
zones namely saline and non-saline. The non- saline zone was
the Calcutta University’s Experimental farm at Baruipur, 24
Parganas (S) for three consecutive years of 2010, 2011 and
2012. While the trial for the saline zone was conducted for the
same three consecutive years of 2010, 2011 and 2012. For the
first two years the trial was conducted at Muriganga, Sagardeep,
24 Parganas (S) and the third trial was conducted at Hingalganj,
24 Parganas (N). The seeds were sown in Randomized Block
Design (RBD) with three replications in the 1 week of July. At
maturity plants were harvested taking five randomly selected
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plants from each replication and their plant height, number of
tillers per hill, number of panicles per plant, number of grains
per panicle, panicle length, 1000 seed weight, seed yield per
plant and days to maturity were recorded as per method of
Standard Evaluation System for rice’. After that the following
statistical analyses were carried out. The GCV (Genotypic
coefficient of wvariation), PCV (Phenotypic coefficient of
variation), heritability (H) in the broad sense, genetic advance
(GA) and GA% of mean was calculated. Phenotypic and
genotypic correlation coefficients were also estimated.

Results and Discussion

The present study is primarily concerned with the selection of
suitable paddy genotypes which would be appropriate for the
coastal zone of West Bengal during the aman season. For the
purpose of selection, multi-location (saline and non-saline)
evaluation was conducted over the years which is divided into
two distinct parts a) Baruipur (non-saline) and b) Sagardeep and
Hingalganj (saline).

Baruipur (non-saline): The GCV, PCV, heritability and GA was
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estimated as per table-1. The PCV were slightly higher than
those of GCV for all the traits studied. Both PCV and GCV
were high for grains/panicle, 1000 seed weight, and seed
yield/plant. For the pooled mean (non-saline) the GCV and PCV
values were high for grains per panicle and seed yield per plant.
The estimates of broad sense heritability varied from 23.6 to
99.6% (table-1). The present study, exhibited heritability as high
as 80% in characters like plant height, grains/panicle, 1000 seed
weight, seed yield/plant and days to maturity. For pooled mean
high H% was observed for plant height, panicles/plant, grains/
panicle, 1000 seed weight and seed yield/plant. GA was high for
grains per panicle, seed yield/plant and 1000 seed weight
recorded 40- 50% of gain and very low for panicle length. The
GA% for pooled mean was high for grains per panicle and seed
yield per plant ranging between 35- 50% of gain. High genetic
variability for different quantitative traits in rice was also
reported earlier®”.

The genotypic correlation over three years and of their pooled
mean at Baruipur was studied as shown in table-2 and table-3.

Table- 1
Variability parameters, heritability, genetic advance (GA) and GA % of mean under non-saline zone
Characters
. 1000 | Days to
Parameters Ii) l?nt Tillers/hill | Panicles/plant | Grains/panicle Panicle seed mat)tilrity . Seed
eight length . yield/plant
weight | (days)
Baruipur 2010
GCV 17.5 29.1 30.8 37.2 10.7 22.6 13.5 25.0
PCV 17.7 30.5 33.2 37.8 12.2 22.7 13.6 25.1
Heritability% 97.4 90.6 86.4 96.5 77.6 99.6 99.6 98.9
GA 35.1 6.2 5.4 110.3 4.4 10.7 39.7 12.7
GA % of mean 35.5 57.4 58.7 75.8 19.4 46.7 27.9 51.0
Baruipur 2011
GCV 20.0 15.0 18.2 36.2 8.1 24.0 14.0 26.7
PCV 21.3 30.7 33.3 36.7 11.7 24.1 14.0 27.0
Heritability% 88.4 23.8 29.8 97.7 47.8 99.0 99.4 97.6
GA 51.0 2.0 2.4 105.1 2.7 12.0 40.9 13.3
GA % of mean 38.7 15.2 20.5 73.7 11.3 49.4 28.7 54.3
Baruipur 2012
GCV 17.2 10.7 12.5 34.7 4.0 19.9 14.2 25.9
PCV 18.1 19.2 21.7 35.0 8.2 20.3 14.2 26.0
Heritability% 90.7 30.8 33.0 98.6 23.6 96.1 99.5 98.6
GA 42.8 2.1 2.3 109.6 1.0 9.4 41.1 13.8
GA % of mean 33.7 12.1 13.6 71.0 3.9 40.2 29.3 53.1
Non saline Pooled
GCV 16.82 13.78 13.82 30.03 1.36 17.86 13.83 22.04
PCV 18.06 17.51 16.38 35.88 8.89 22.25 13.89 26.07
Heritability% 86.76 61.91 71.13 70.04 2.36 64.43 99.09 71.49
GA 38.2 3.1 2.9 76.3 0.1 6.9 40.2 9.7
GA % of mean 32.09 22.41 24.08 51.79 0.43 29.81 28.37 38.48

Note: GCV=Genetic Coefficient Of Variation, PCV=Phenotypic Coefficient Of Variation, H%=Heritability%, GA=Genetic

Advance, GA% of Mean=Genetic Advance Percentage of Mean.
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Table-2
Genotypic correlations for three consecutive years for non-saline zone
Plant ;
: A R [ : No.of Length of pamicle ; . :
Characters | Heght |No. of tilers'hill | No. of pamicles/plant _ _ 1000 seed weight(z) | Days to matunity (days)| Seed yield'plant (g)
grams panicle (cm) & e g
(cm)
LI 1) I (mm| 1 0| |(T |8 |m|1| 0 || I II I I i 11 I I 1
Plant Height B o | s J e e . o
() 111 (0060070120009 016 (012 |025|0.79%40.61*9-0.17)0.31%* (021 |046*%*| 037* | 0.30*% |0.44**|0.60%* | 0.38%*| 026 |0.81%*|030%*
cm
No.of
._Z__ 1] 1 | 1(091%%080*4093** 021|009 [048*5001| 023 [008) 022 | 012 [ 029 | 021 | 006 | 002 | 022 | 0.03 |040%*
tillers/hull
No.of
paricles 1 1 1 [032% 008 (044*5005| 0.19 |-0.19] 019 | 017 | 015 | 015 | 027 | 001 [030% | 0.13 |047%*
Flant
No. of grai
R | 1| 1 [014]062%[027] 003 | 033% | 016 |0.42%%|0.53%% | 0.56%| 0.99%¢| 0.9+ |09g*+
Pamicle
L f
_m.smEg l 1 1| 014 [038**|063**%| 041 [060**| 025 | 011 |063%*| 0.18
panicle (cm)
1000zeed
o 1| 1| 1 o3| 027|022 |ooes] 028 | 013
weight(g)
Daysto
matunty ! 1 I [042**%|036%* |057**
(dayy)
Baed
; 1 ! 1
yield/plant (g)
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Note: 1-2010, II- 2011, III-2012, * and ** - 5% and 1% level of significance respectively
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Table 3
Genotypic correlations of pooled mean for non-saline zone

Plant | No. of No. of No.of  |[Lengthofl o0 ceeq | DAYSto | Seed
Characters Height | Tillers/ . . . panicle . Maturity | yield/plant

(cm) hill panicles/plant|grains/panicle (em) weight(g) (days) ()
Plant Height (cm) 1.00 0.0448 0.1371 0.6729%* -0.0001 | 0.5315** | 0.5896** | 0.6672%**
No. of tillers/hill 1.00 1.0148%* 0.2225 -0.0001 0.0067 0.1860 0.2536
No. of panicles/plant 1.00 0.2868 -0.0001 0.1112 0.2161 0.3279%*
No. of grains/panicle 1.00 -0.0001 0.2383 | 0.5973** | 1.0029**
Length of panicle (cm) 1.00 -0.0001 -0.0001 -0.0001
1000seed weight(g) 1.00 0.2521 0.2205
Days to maturity (days) 1.00 0.6094**
Seed yield/plant(g) 1.00

Significant association with seed yield/plant was observed for
the characters grains/panicle and days to maturity for three
consecutive years, panicles per plant and plant height for two
consecutive years. While for the pooled seed yield/ plant was
positively associated with plant height, number of panicles/
plant, grains /panicle and days to maturity. For phenotypic
correlation table-4 and table-5 seed yield per plant revealed
similar results as in for genotypic correlation except number of
panicles per plant was found to be significantly correlated with
seed yield only for one year and for pooled mean seed yield/
plant was significantly correlated with plant height, grains/
panicle and days to maturity table-5.0ut of these characters
grains/panicle recorded exceptionally consistent correlation for
all the years and even for the pooled mean which are in
accordance with some of the previous findings® .

Sagardeep and Hingalganj (saline): The results as per table-6
revealed that the estimates of PCV were higher than those of
GCV for all the traits studied similar to that of non-saline zone.
Number of tillers/ hill, panicles/plant, grains /panicle, 1000
seed weight and seed yield /plant exhibited high range of GCV
and PCV values while for the pooled both PCV and GCV were
high for grains/panicle and seed yield/plant. The present study,
exhibited heritability as high as 80% and above in characters
like plant height, grains/panicle, 1000 seed weight, days to
maturity and seed yield/plant. High to moderate heritability was
reported for different quantitative traits studied in rice'' .
While it was grains/panicle, days to maturity and seed
yield/plant for the three years pooled mean. High estimate of
GA% was recorded for seed yield per plant, grains per panicle,
and thousand grain weights. Genetic advance for pooled mean at
saline zone as per table-3 was high for grains/ panicle and seed
yield /plant with 40- 50% of gain.

Seed yield/plant for three consecutive years at genotypic level
(table-7) was found significantly associated with grains/panicle
and days to maturity for three consecutive years, panicle length
and 1000 seed weight for two consecutive years. Phenotypic
correlation over the years (table-9) also revealed similar
correlations with seed yield as in genotypic correlation and the
pooled mean exhibited significant correlation with plant height,
grains per panicle 1000 seed weight and days to maturity at
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phenotypic level (table-10).Grain yield was found to be
positively associated with grains/panicle both at genotypic
(table-8) and phenotypic levels (table-10) indicating the
importance of these traits for yield improvement of rice in
coastal saline belts of West Bengal*.

Conclusion

In this study considering all the locations and all the years of
study and pooled mean of both locations relatively high GCV,
PCV, broad sense heritability and GA obtained for
grains/panicle and seed yield/ plant. Such a trend will indicate a
largely additive genetic control for the characters.'”> Considering
the correlation coefficient with respect to yield in both saline
and non-saline zones over the span of three years has led to the
conclusion that normal (non- saline) correlation profile has
changed in saline correlation profile. When the correlations of
the two zones were studied separately, some interesting results
featured. For non-saline zone (genotypic) seed yield was
significantly correlated with plant height, panicles numbers,
grains/panicle and days to maturity. While that for saline zone it
was plant height, tillers per plant, panicles per plant, number of
grains per panicle, panicle length, 1000 seed weight and days to
maturity. Thus there was a change under the saline conditions.
More number of characters influence seed yield under the saline
stress as seed yield per plant was directly associated with all the
other seven characters present. Consistent character association
at genotypic level was only of four (plant height, panicles per
plant, grains per panicle and days to maturity) attributes and
they prove to be major yield attributing traits. Phenotypic and
genotypic correlations reveal that plant height, grains/panicle,
panicles numbers and days to maturity continue to register
significant correlation with seed yield/plant for both saline and
non-saline locations. Tillers per hill and panicles per plant as
well as grains per panicle and days to maturity gave significant
and consistent inter relationship. This indicates that more, the
number of tillers more will be the panicle number. Therefore,
the results suggest tillers per hill can be considered to be an
important yield contributing trait along with panicles per plant,
grains per panicle, plant height and days to maturity selection
based on these traits would be most effective even under saline
conditions.
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Phenotypic correlations for three consecutive years for non-saline zone

Table 4

Plant Height | No. of i . 1 ... |Lengthof panicle . Days to maturity :
o No . G _
Character () el | of panicles/plant | No. of grains/panicle ) 1000 seed weight(g) ayy) Seed yield plant (g)
I R O T | I |m | 1|0 jmy1ryoymf 1 |0o0(mj| I I || I I |1
EEMHMW_% DI L1 (0.05007/012) 0.08 | 0.18 | 0.10 |0.25 |0.74**|0.57%*| -0.15 |0.30%|0.13]0.46%*|0.33%| 0.29 |0.44**|0.57**|0.55**| 0.26 |0.76**|0.56**
z_c%m__s L)1) 1 051|089 (094**| 020 | 008 | 025 |0.02|-012(0.11| 02t | 005 [0:7] 020 | 003 | 002 | 028 | 001 | 026
No.of
panicles 1 | I (0.30% 0.06 | 0.26 | 0.05|-0.13{0.09 -0.18 [ 0.08| 0.1 | 0.14 | 0.15 | -0.01 | 0.28 [0.80**| 0.26
plant
No.of K% k|15 R | ook |y co| ook | o ¥
i, 1] 1 1 =012 (0.4%%10.12) -003 |0.32%| 0.15 [0.41%* | 0.5** |0.55%*|0.98** 0.98** |0.97
qrams panicle
Lengihot U1 0|0tz | 026 [032%) 037 [042¢%| 013 | 009 0.41%%| 008
panicle (cm)
1000seed
) M| N
g 1 1|1 (014026022 |-001|028 | 013
i C] 1| 1 |odeeosee o6
maturity(days
Seed
vield plant(g) L[ 1|10

Note: 1-2010, II- 2011, III-2012, * and ** - 5% and 1% level of significance respectively
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Table 5
Phenotypic correlations of pooled mean for non-saline zone
Plant | No. of Length of Days to Seed
Characters Height | Tillers aniljloe. s?flant rail:s(;. gflicle panicle i‘?go;&e;‘ Maturity | yield/plant
(cm) /hil | P P g P (cm) ghiig (days) (2
Plant Height (cm) 1.00 | 0.0388 0.1021 0.5240%* 0.0898 0.3939** | (.5481%** 0.5135%**
No. of tillers/hill 1.00 0.7869** 0.0962 -0.0297 0.0152 0.1293 0.1344
No. of 1.00 0.2177 00697 | 00638 | 0.1713 0.2444
panicles/plant
No. . of 1.00 01639 | 0.1598 | 0.4969%% | 0.9811%
grains/panicle
Length of 1.00 02749 | 0.0677 0.1719
panicle (cm)
1000seed 1.00 0.2073 0.1440
weight(g)
Days to maturity 1.00 0.5137%*
(days)
Seed
yield/plant(g) 1.00
Table 6
Variability parameters, heritability, genetic advance (GA) and GA % of mean in saline zone
Characters
. 1000 Days to
Parameters Plfmt Tillers/hill | Panicles/plant | Grains/panicle Panicle seed maturity . Seed
Height length R yield/plant
weight (days)

Sagardeep 2010
GCV 16.05 21.68 21.76 44.50 6.35 26.20 14.20 29.42
PCV 16.6 24.32 24.71 45.04 9.28 26.40 14.22 29.51
Heritability% 93.6 79.5 77.5 97.6 46.7 98.5 99.4 99.3
GA 29.5 7.9 6.9 114.1 2.2 13.2 40.9 13.6
GA % of | 30 39.9 39.2 90.0 89 | 532 28.7 60.4
mean

Sagardeep 2011
GCV 10.5 12.86 15.17 46.94 11.62 23.80 13.95 29.26
PCV 10.7 15.27 17.54 47.09 13.71 24.16 14.00 29.40
Heritability% 95.9 71.0 74.8 99.4 71.8 97.1 99.4 99.1
GA 20.5 34 3.5 107.2 44 9.5 40.9 12.3
GA % of | 514 222 26.7 96.4 201 | 475 28.7 59.7
mean

Hingalganj 2012
GCV 19.54 17.52 15.69 45.04 15.17 22.26 13.57 32.58
PCV 20.15 24.69 25.23 45.24 16.39 22.65 13.60 32.74
Heritability% 94.1 50.4 38.7 99.1 85.6 96.6 99.6 99.0
GA 48.9 29 1.9 116.7 6.4 10.1 39.7 15.1
GA % of | 39 25.9 20.2 104.7 288 | 453 28.3 66.5
mean

Saline Pooled

GCV 11.04 3.65 7.10 42.14 3.22 18.92 13.83 20.60
PCV 16.89 20.56 21.17 45.71 11.78 24.16 13.89 28.08
Heritability% | 42.72 3.15 11.26 84.97 7.46 61.33 99.11 84.20
GA 15.6 0.2 0.7 97.2 04 6.8 40.2 11.6
GA % of | 1486 1.34 4.90 83.43 181 | 3036 | 2836 53.09
mean

Note: Genetic Coefficient Of Variation, PCV=Phenotypic Coefficient Of Variation, H%=Heritability%, GA=Genetic Advance,
GA% of Mean=Genetic Advance Percentage of Mean
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Genotypic correlations for three consecutive years for saline zone

Table 7

No. of tillers/ No. of panicles/ No. of grains/ H:EW.E o EE_ o i mg. Seed yield/plant
Characters hill S e panicle weight maturity ©
(cm) © (days)
I | O[] I 0 | m o0 |m|I] O I Il I 0| I
Plant
Height 0.15|045%*|-0.16] 0.02 | 0.35* | 039 (0.23( 024 |0.50%*|-0.09 [0.51** Q. 043** 035% 025 | 024 |052**
(cm)
.z_“__ %_ 1 0.84%*\091%* 0.79%* 0.17041**| 0.06 |-0.50|040%*| -0.001 028 0.23 0.18 |042**] 0.03
fill ers/hull
No. of
paniclespla 1 1 I [0.15) 036 | 022 | 045 033* 023 0.13 0.15 | 037%| 0.18
nt
No. of
grains/pani 1 .26 |0.44%* 0.49%* 045+ 0.09%%10.99%*|(0g**
cle
Length of
panicls ! 1 0.60** 0.81%* 026 |032%*) 033*
(em)
1000 seed .
weisht(s) 1 023 022 |051%*|041%*
Daysto
matuity 1 0ATF10.34%*%0.51%*
(days)
Seed
yield'plant 1 1 1
(g

Note: 1-2010, II- 2011, III-2012, * and ** - 5% and 1% level of significance respectively
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Table 8
Genotypic correlations of pooled mean for saline zone
Plant No. of Length of 1000 Days to Seed
No. of No. of
Characters Height | Tillers/ panicle seed Maturity | yield/plant
panicles/plant | grains/panicle
(cm) hill (cm) weight(g) (days) (2)
Plant Height (cm) 1.00 1.0874%*%* 0.7417%* 0.4067%* 0.3817** | 0.7093** | 0.6553** | 0.4330%**
No. of tillers/hill 1.00 0.9761%* 1.0599%%* 2.8983** | 0.2224 | 0.8351** | 1.1594%*
No. of panicles/plant 1.00 0.4428%* 1.9176%* | 0.0929 | 0.8467** | 0.5496%*
No. of grains/panicle 1.00 0.5724%* | 0.4430%* | 0.5151** | 0.9993%*
Length of panicle
1.00 0.8892 | 1.2736%* | 0.6484%**
(cm)
1000seed weight(g) 1.00 0.4553** | 0.4629**
Days to maturity
1.00 0.5491%*
(days)
Seed yield/plant(g) 1.00
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Table 9
Phenotypic correlations for three consecutive years for saline zone

. Plant Height (cm)| No. of tillers/hull | No. of panicles plant|No. of grains panicle{Length of panicle (cm) 1000 seed weight(z)| Days to maturity (days) Seed vield plant (z)
INnymyryonymy 1| onym|ryof(mj|pIi o |mjrjonjm;Il{(o|m;rI|I|H
ot 1] 1 [0130379-0.09) 0.02 | 029 |-0.22]0.22{0.24 [0.48%*(-0.05 | 0.42** | 0.30% 0.35%|0.41%¥0.64**/0.38**| 0.34*|0.50**| 0.24 | 0.24 |0.50**
(cm)
_H_WM.WMM: L[ 1|1 |071%0.87%0.76**0.16(0.34*| -0.04 [-030| 024 |-0.04 |-0.07) 0.24 |-0.21|0.60*¥ 0.19 |-0.31 | 0.16 |0.36*|-0.02
ﬁﬁﬁnﬂmmﬁ_ﬁﬁ 1|1 (012)031%) 003 |-0.30] 021 [-0.06(-0.07) 0.21 |-0.24 |0.59*% 0.13 {-022 | 0.14 |0.32*| 0.11
F
ﬁawmwwﬂn_m L:| A I|-0.07[038*% |0.30% | 0.23 |0.48*¥0.41%*|0.44¥*40.47**(0.50**)0.98**|0.99*40.95**
H“_H_mﬁwhwwu 1 1 1 1021]0.50%0.33*% [ -0.17 |0.68** 0.26 |-0.17 |0.45*%0.30*
”wMMmﬁMM I L[ 1 027 028 [0.51%* 022 |0.50%0.40*
Davsto
manuty |1 | 1 |046"0.54*0.51%
(days)
Seed
vield plant 1 | |4
)

Note: 1-2010, II- 2011, III-2012, * and ** - 5% and 1% level of significance respectively
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Table 10
Phenotypic correlations of pooled mean for saline zone
Plant Length of Days to Seed
Characters Height Tillli(r)é (/)iﬂl aniljloé s;)flant raiIr:Is(;. :rflicle panicle igi)olf;e()i Maturity | yield/plant
. (cm) pamicTevpra | sramsp (cm) SR | (days) (2)
P lan(tci?ght 100 | -0.0542 -0.0394 03447% | 02856 | 04668%* | 0.4258%* | 0.3740
No. of 1.00 0.8068* 0.1434 | -0.0479 | -0.0801 | 0.1399 | 0.1479
tillers/hill
No. of 1.00 0.1076 00403 | 00638 | 02619 | 0.1154
panicles/plant
No. of
. . 1.00 0.2499 0.3670* 0.4665** | (0.9865%*
grains/panicle
Le“gth(glfn)pamde 1.00 03679% | 03509% | 02780
1000seed 1.00 03535 | 0.3711%
weight(g)
Days to maturity 1.00 0.4972 5%
(days)
Seed
yield/plant(g) 1.00
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