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Eighteen genotypes of rice were evaluated in randomized complete block design at
SASRD, Medziphema during kharif season of 2019 with two replications. The ANOVA

showed significant differences among genotypes for all the characters studied, indicating high

degree of variability in the material. High genotypic coefficient of variation and phenotypic
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coefficient of variation were recorded for panicle weight followed by yield per plant and 100

genetic advance,

seed weight indicating presence of variation for these traits in the present population. High

heritability coupled with high genetic advance as percent of mean was recorded for days to
DOT: 10.56678/iahf-2022.35.02.13 0% flowering days to 80% maturity, panicle weight, number of seeds per panicle, 100 seed
weight and yield per plant. At genotypic level, characters like panicle weight showed positive
correlation with yield/plant indicating relative utility of this trait for selection. Path analysis

revealed that panicle weight should be given more importance while selection for

improvement of yield.

1. Imtroduction

The world's most important crop for staple foods is
rice (Oryza sativa L.). It is the main food grain crop in the
North Eastern states and feeds more than 60% of India's
population. North eastern region of India is home to diverse
genetic resources of rice which forms the basis of yield
improvement. The rice yield is governed by a number of
characters notable among them are grain number and the
(Gauda et al 2019).
improvement of plant height, panicle length, number of filled

panicle numbers Simultaneous
grains per panicle test weight etc. leads to yield increase in
rice improvement program. Variation is the basis of any
improvement program. Diverse landraces not only sustain in
changing climate but also provide variation for rice
improvement program (Huang et al, 2018). Estimates of
genetic parameters such as range, genotypic and phenotypic
coefficient of variation, heritability and genetic advance helps
in assessment of genetic variability. Therefore, the present
study was undertaken to assess the nature and magnitude of
genetic variability, correlation and path coefficient studies in
upland rice (Oryza sativa L.) genotypes of Nagaland
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2. Materials and Methods

The experimental farm of Nagaland University,
Medziphema was used to carry out the present investigation
following randomized complete block design with two
replications and 18 genotypes. The experimental material
comprises of  eighteen genotypes (SHENGYA,
CHAUNYAK, KEREBE, TENGAKADU, TOILANG,
REUDINE, ONGSHO, ONGPANG, AWONGLU ASHUH,
KILU SHUH, ONGCHANG, TANGHA, MYNRI, JWAIN,
KEREBE, TENGAKEZE, ONGMEI, and TANGHA-1) of
rice. All the recommended agronomic practices were
followed for raising a good crop. The data were recorded on
five randomly sampled plants in each plot for 9 characters
viz., Days to 50% flowering, effective tillers/plant, days to
80% maturity, plant height, panicle length, panicle weight,
number of seeds per panicle, test weight and yield/plant. The
analysis of variance was worked out for all the characters as
suggested Panse and Sukhatme (1957). The PCV, GCV and
ECV were calculated according to Burton and De Vane
(1953). The calculations of heritability and genetic advance
was done according to Allard (1960) and genetic gain as per
Johanson et al. (1955). Phenotypic and genotypic correlation
coefficients were worked out as suggested by Al-Jibouri ef al.
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(1958) and the path coefficient analysis as suggested by
Dewey and Lu (1959).

3. Results and Discussion
The ANOVA revealed
among the genotypes for all characters studied indicating

significant differences
high degree of variability present in the material. PCV
(phenotypic coefficient of variation) was found to be higher
than those of GCV (genotypic coefficient of variation) for all
the characters under study (Table-1) indicating the role of
environmental variance in the total variance. The highest
genotypic coefficient of variation and phenotypic coefficient
of variation were recorded for panicle weight followed by
yield per plant and 100 seed weight indicating the presence of
ample variation for these characters under study. Konate et al.
(2016) and Adhikari ef a/2018 also reported similar results.

Assessment of genetic variability is important to
estimate the magnitude of improvement that can be achieved
in breeding material for various characters. It has been
suggested that estimates of Coefficient of variation i.e.
genotypic coefficient of variation and heritability together
provide a better portrait of amount of genetic gain expected
under phenotypic selection (Burton and De Vane, 1953).
Heritability is a quantitative character, which considers the
role of heredity and environment determining the expression
of trait (Allard, 1960). In the present study, high estimates of
heritability coupled with high estimates of genetic advance
were observed for panicle weight, number of seed per
panicle, 100 seed weight and yield per plant (Table-1). Thus,
selection for these traits is likely to accumulate more additive
genes leading to further improvement of their performance.
Roy, Shil (2020) reported similar observation for panicle
weight and 100 seed weight.

The nature and magnitude of association between
yield and its component characters are an essential pre-
requisite in a sound breeding programme. Correlation
coefficient analysis measures the mutual relationship and is
used to determine the component character on which
selection can be done. Interrelationship between the
characters is important for the utilization of wvarious
quantitative characters in breeding programme, (Lerner,
1958). Therefore, in the present study, correlations between
nine characters were studied at genotypic and phenotypic
level (Table- 2 and 3). The yield per plant showed positive
and significant correlation with panicle weight at genotypic
level.

Path coefficient analysis revealed direct and
indirect effect of yield contributing characters on yield at
genotypic level (Table 4). The path analysis showed that
panicle weight contributed maximum positive direct effect on
yield followed by days to 50% flowering and effective tillers
per plant. Panicle weight showed positive direct effect and

also exhibited significant positive correlation with yield
indicating a true relationship between the characters. This
suggested that while selection emphasis should be given on
panicle weight in increasing seed yield. Similar result was
also reported by Chaubey ef al (1993). The residual effect
estimated was 0.1528 indicating that the characters under
study were sufficient to account for variability. The present
study suggested that while selection emphasis should be
given on panicle weight for improvement in seed yield.
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Table 1. Estimates of Mean, range, coefficient of variation, heritability and genetic advance as % of mean

Mean Coefficient of variance )
Ran Heritability h”(broad | Gen. Adv.as % of
e : : :
Characters SiE g Genotypic Phenotypic Environmental sense ) mean
' GCV PCV ECV
Days to 50% flowering 134.0 +1.11 128.5-161.6 2.70 2.94 1.15 84.57 5.09
Effective tillers/plant 4.59 +0.41 3.6-5.6 8.15 14.45 12.51 31.81 9.22
Days to 80% maturity 159.6 +0.75 157.3-163.7 1.31 1.46 0.66 79.54 2.39
Plant height (cm) 123.8 £6.40 87.65-139.32 8.44 11.16 7.31 57.14 13.10
Panicle length (cm) 25.82 +£1.30 22.54-29.86 4.53 8.45 7.14 28.72 4.87
Panicle weight (g) 2.28+0.03 1.151-3.359 27.70 27.77 1.96 99.50 56.64
No. seeds/panicle 153.7 £9.06 115-197.9 16.08 18.12 0.34 78.80 29.11
100 seed wt (g) 2.16 £0.04 1.376-3.176 23.76 23.89 2.53 98.87 47.65
yield per plant(g) 10.53 £1.09 5.278-15.383 24.83 28.85 14.68 74.10 43.98
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Table 2. Estimates of genotype (r,) correlation coefficient between different characters of rice:

Effecti Yield lant
Characters Ti llec tve Days to 80 % Plant height Panicle Length Panicle weight No. of seeds/ 100 seed wt (g) icld per plant(g)
arac iller per
P maturity (cm) (cm) (® panicle
plant

Days to 50% flowering 0.051 0.923** -0.252 -0.122 0.227 0.082 0.272 0.270
Effective tillers/plant 0.400* 0.312 -0.235 -0.092 -0.349 0.012 0.146

Days to 80% maturity -0.230 0.098 0.100 0.041 0.189 0.243

Plant height (cm) -0.043 -0.330 0.128 -0.133 -0.244

Panicle length (cm) -0.343 -0.316 0.165 -0.454*
Panicle weight (g) -0.028 0.062 0.978**

No. seeds/panicle 0.271 -0.183

100 seed wt (g) 0.041

Table 3. Estimates of phenotypic (r,) correlation coefficient between different characters of rice :

Yield lant
Characters Effective Tiller per Days to 80 % Plant height Panicle Length Panicle weight No. of seeds/ 100 seed wt (g) ield per plant(g)
arac
plant maturity (cm) (cm) (® panicle

Days to 50% flowering 0.184 0.902** -0.179 0.062 0.196 0.146 0.255 0.280

Effective tillers/plant 0.229 0.067 0.279 -0.043 -0.060 0.021 0.444*

Days to 80% maturity -0.114 0.109 0.087 0.082 0.157 0.204
Plant height (cm) 0.257 -0.236 0.097 -0.098 -0.182
Panicle length (cm) -0.165 -0.133 0.126 -0.003
Panicle weight (g) -0.033 0.062 0.851%**
No. seeds/panicle 0.242 -0.103

100 seed wt (g) 0.043
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Table 4. Direct and indirect effect of different characters on yield of rice at genotypic level

. Yield per
Characters Days to ]"la‘fflleeiup‘:r Days to 80 % | Plant height Panicle Length Panicle weight | No. of seeds/ (1;))0 seed wt plant(g)
50% flowering plant maturity (cm) (cm) ® panicle
Days to 50% flowering 0.2515 0.0128 -0.1982 -0.0050 0.0050 0.2167 -0.0078 -0.0048 0.2709
Effective tillers/plant 0.0129 0.2497 -0.0775 0.0061 0.0105 -0.0881 0.0328 -0.0002 0.1462
Days to 80% maturity 0.2574 0.1000 -0.1936 -0.0045 -0.0044 0.0956 -0.0039 -0.0033 0.2432
Plant height (cm) -0.0636 0.0780 0.0447 0.0196 0.0019 -0.3154 -0.0121 0.0023 -0.2444
Panicle length (cm) -0.0309 -0.0587 -0.0190 -0.0008 -0.0446 -0.3274 0.0297 -0.0029 -0.4547
Panicle weight (g) 0.0572 -0.0231 -0.0194 -0.0065 0.0153 0.9538 0.0027 -0.0011 0.9790
No. seeds/panicle 0.0209 -0.0873 -0.0080 0.0025 0.0141 -0.0275 -0.0939 -0.0048 -0.1839
100 seed wt (g) 0.0685 0.0032 -0.0366 -0.0026 -0.0074 0.0594 -0.0255 -0.0175 0.0413

Residual effect- 0.1528
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