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ABSTRACT

The genetic variability, heritability, genetic advance, correlation coefficient and path analysis were estimated for
yield and its attributing traits in thirty genotypes of tossa jute (Corchorus olitorius L.). The analysis of variance
showed significant differences among the genotypes for all the characters. The highest genotypic variance was for
plant height (680.97) followed by green weight (123.59), stick weight (49.33), days to 50% flowering (12.05),
fibre weight (1.31), base diameter (0.02) and the lowest genotypic variance was that of bark thickness (0.03).
High values of heritability(>90%) were recorded for almost all characters like plant height (93.01%), bark
thickness(98.33%), base diameter(94.82%), green weight (91.64%), stick weight (99.20%) and fibre weight (
96.48%). The high heritability with moderate to high genetic advance over percentage of mean was observed in
bark thickness (98.33%, 38.86), stick weight (99.20%, 56.87) and fibre weight (96.48%, 25.02) which indicate
preponderance of additive genetic action. Therefore, effective selection would be made considering the stick
weight, bark thickness, green weight, plant height and base diameter per plant to produce jute varieties with
acceptable yield.
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INTRODUCTION

Jute is a natural fiber crop and is second in the world after
cotton in terms of global production, consumption and avail-
ability. In India, West Bengal occupies foremost place both in
respect of area (73.5%) and production (82.26%) of jute. The
fibre (bast fibre) is obtaining from the bark of two cultivated
species of the genus namely Corchorus capsularis L. and
Corchorus olitorius L. which are widely cultivated through-
out the tropical and sub-tropical regions of the world, particu-
larly in Asia, Africa and Latin America (Hossain et al., 2002).
The bast fibres of jute are not only important to textile and
paper industries but also make us free from being worried of
population hazards as it is biodegradable. The present threat-
ening of undegradable particle reminds us that there is no
other alternative for fibre crops like jute. (Senapati et al., 2006).
Jute fibre has high tensile strength, low extensibility and en-
sures better breathability of fibre, therefore, it has proved its
importance in packaging of agricultural commodity, textiles
and non-textiles industries and construction work. Raw jute
along with manufactured jute products formed an important
source of earning for foreign exchange in India. Unfortunately,
there is limited scope for further improvement of cultivated
variety of jute in the absence of required variability and ge-
netic diversity (Sinha et al., 2004). The association of com-
mercially important quantitative characters that are statistically
determined by correlation coefficient has been quite helpful

as a basis of selection. Selection pressure can be more easily
exerted on any of the characters which reflect close associa-
tion with yield. The yield by itself may not be the best criterion
for selection (Yasin et al., 1973). Correlation studies measure
only mutual association between two traits and path analysis
for the cause and effect of relationship. (Kumar et al., 2013 ga;
Reddy et al., 2013). Thus, the estimation of correlation and
path analysis give a clear picture about the association be-
tween two characters and partitioning of the relationship into
direct and indirect effects showing the relative contribution of
each of the causal factors towards the yield. (Pervin et al.,
2012) In this regards, a good number of research works in
jute has been reported by many workers (Islam et al., 2001;
Alam et al., 2011). Hence, present experiment was under-
taken to study the correlation and path coefficient between
yield and its attributing traits and to find out the extent of
direct and indirect effects of fibre yield components.

MATERIALS AND METHODS

Thirty genotypes of tossa jute (Corchorus olitorius L.) were
collected from AINP jute and allied fibres via Central Research
Institute for Jute and Allied Fibres (CRIJAF), Barrackpore, West
Bengal were sown in randomized block design (RBD) with
three replications having plot size of 3 m x 1.5 m for each
genotype, at the Instructional Farm, Bidhan Chandra Krishi
Viswavidyalaya, Jaguli, Nadia during pre-kharif season of
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Table 1: Results of analysis of variance (ANOVA) for studied traits

Source of variation DF Mean sum of squares

Days to Plant Bark Base Green Stick Fibre

50% height(cm) thicknes diameter weight(g) weight(g) weight(g)

flowering (mm) (cm)
Replication 2 34.20 319.03 0.00 0.00 70.43 2.76 0.30
Treatment 29 42.13%* 2094.19%* 0.107** 0.06** 382.04** 148.41** 3.984%**
error 58 5.96 51.21 0.00 0.00 11.27 0.39 0.04
*and **: significantat 5% and 1%, respectively
Table 2: Mean performance of 7 yield attributing traits

Days to 50% Plant Bark thicknes Base diameter Green Stick weight Fibre weight
flowering height(cm) (mm) (cm) weight(g) (g (g

Ol 213 101.83 331.20 1.12 1.34 152.37 31.13 10.30
OIN 959 108.00 284.33 0.83 1.35 138.90 19.10 8.38
OIN 990 101.67 324.89 1.03 1.29 150.67 29.20 10.10
OIN 986 103.50 295.47 0.91 1.39 141.33 24.20 8.83
Ol) 054 104.17 272.83 0.80 1.64 132.67 17.70 7.98
OIN 124 103.33 341.58 1.28 1.44 160.67 36.20 10.69
OEX 05 106.33 337.58 1.32 1.60 158.18 32.97 10.52
OIN 981 103.83 270.89 0.79 1.53 128.67 16.20 7.84
OIN 976 103.33 309.67 0.97 1.39 143.68 26.50 9.27
OIN 082 108.17 308.97 0.93 1.41 142.99 26.20 9.15
Ol) 216 109.17 339.65 1.14 1.63 159.57 35.00 10.60
OIN 196 113.17 327.59 1.09 1.53 151.14 29.83 10.22
OIN 623 11217 283.66 0.82 1.25 137.12 18.70 8.33
Ol) 937 110.00 332.55 1.12 1.37 152.67 32.50 10.30
OIN 533 107.17 266.45 0.78 1.43 120.85 15.80 7.56
OEX 014 107.83 282.33 0.81 1.44 136.11 18.50 8.31
OIN 937 112.83 260.00 0.78 1.33 117.67 11.23 7.05
Ol) 264 105.67 339.30 1.34 1.55 158.47 33.83 10.59
OIN 915 103.67 286.54 0.86 1.26 139.14 19.30 8.43
Ol) 168 104.17 329.58 1.11 1.49 151.28 30.40 10.29
OEX 019 106.33 290.36 0.85 1.35 140.41 21.00 8.60
OIN 791 106.83 350.67 1.39 1.59 164.67 37.00 11.89
OIN 666 112.50 280.67 0.81 1.53 135.50 18.40 8.20
ol) 177 108.67 334.61 1.28 1.49 153.67 32.83 10.41
OIN 926 107.67 276.90 0.81 1.50 135.33 18.00 8.18
OEX 29 117.33 310.30 0.96 1.46 143.33 26.27 9.25
OIN 970 103.33 298.64 0.92 1.52 141.49 25.20 8.98
OIN 581 106.67 313.31 0.98 1.35 144.33 27.00 9.34
Ol 257 105.33 292.71 0.86 1.22 140.54 21.20 8.63
OIN 378 106.00 316.99 0.99 1.94 147.00 28.83 9.61
Grand mean 107.02 306.34 0.99 1.45 144.01 25.34 9.26

2012. The recommended agronomic practices were followed
to obtain optimum fibre yield. Except days to 50% flowering,
which was studied on plot basis, observations on other five
quantitative characters namely plant height (cm), bark thick-
ness (mm), base diameter (cm), green weight (g/plant), stick
weight (g/plant) and fibre weight (g/plant) were recorded from
ten plants randomly selected from each genotype from each
replication. The analysis of variance (ANOVA) for RBD was
estimated according to Panse and Sukhtame (1989) (Table 1).
The genotypic and phenotypic variances were calculated ac-
cording to Johnson et al. (1955) and Comstock and Robinson
(1952). Genotypic coefficient of variation (GCV) and pheno-
typic coefficient of variation (PCV) were calculated by the
method suggested by Singh and Chaudhary (1985) whereas
heritability in broad sense for yield and its components were
worked out by using formula suggested by Hanson et al. (1956).
Genetic advance (GA) was calculated by the method suggested

by Johnson et al. (1955). Genotypic and phenotypic correla-
tions were partitioned using the technique outlined by Dewey
and Lu (1959)

RESULTS AND DISCUSSION

The analysis of variance showed significant differences among
the genotypes for all the characters studied is shown Table 1
indicating presence of considerable variability. Higher
magnitude of variance was recorded in plant height followed
by green weight, stick weight and days to 50% flowering.

The mean values shows in Table 2. Genotype OEX 29 showed
highest values (117.33) while genotype OIN 990 showed
lowest means (101.67) for days to 50% flowering. In case of
plant height genotype OIN 791 showed the highest mean
values (350.67) where OIN 937 was lowest (260.00) for plant
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Table 3: Range, Mean, Variability, heritability and other genetic parameters

Characters Range GV PV GCV PCV H? GA %GA
Days to 50% flowering 101.66-117.33 12.05 18.02 3.24 3.96 66.90 5.85 5.46

Plant height(cm) 260-350.66 680.97 732.21 8.51 8.83 93.01 51.84 16.92
Bark thickness(mm) 0.77-1.39 0.03 0.03 19.02 19.18 98.33 0.38 38.86
Base diameter(cm) 1.22-1.94 0.02 0.02 9.96 10.23 94.82 0.29 19.99
Green weight(g) 117.66-164.66 123.59 134.86 7.71 8.06 91.64 21.92 15.22
Stick weight(g) 11.23-37 49.33 49.73 27.71 27.83 99.20 14.41 56.87
Fibre weight(g) 7.04-11.89 1.31 1.36 12.36 12.59 96.48 2.31 25.02

GV-Genotypic Variance, PV-Phenotypic Variance., GCV-Genotypic Coefficient of Variation PCV-Phenotypic Coefficient of Variation, H- Heritability., GA- Genetic Advance,

%GA-Genetic Advance Over Percentage of Mean

Table 4: Phenotypic (P) and Genotypic (G) correlation coefficient among different yield component characters in jute

Plant height Bark thickness Base diameter ~ Green Stick weight(g)  Fibre weight(g)
(cm) (mm) (cm) weight(g)

Days to 50% flowering P -0.01NS -0.06NS 0.11NS -0.04NS -0.11NS -0.06NS

G -0.20NS -0.16NS -0.02NS -0.26* -0.19NS -0.21%*
Plant height(cm) P 0.93** 0.29%** 0.96** 0.98** 0.98**

G 0.94** 0.24%* 0.96** 0.99** 0.98**
Bark thickness(mm) P 0.371%** 0.90** 0.93** 0.94**

G 0.29%** 0.91** 0.93** 0.94**
Base diameter(cm) P 0.29%* 0.371%** 0.30%**

G 0.24%* 0.30** 0.27%**
Green weight(g) P 0.95%* 0.97%*

G 0.97** 0.97**
Stick weight(g) P 0.97%*

G 0.98**
*, %% and NS: significantat 5% and 1%, Non significant respectively.
Table 5: Path coefficient (genotypic) analysis showing direct (bold) and indirect effects of component traits in jute

Days to 50%  Plant height  Bark thickness Base diameter ~ Green Stick Correlation
flowering (cm) (mm) (cm) weight(g) weight(g) with fibre yield

Days to 50% flowering -0.06 0.56 -0.09 0.00 0.07 -0.70 -0.21*
Plant height(cm) 0.01 -2.74 0.52 -0.05 -0.26 3.51 0.98**
Bark thickness(mm) 0.01 -2.59 0.55 -0.06 -0.25 3.29 0.94**
Base diameter(mm) 0.00 -0.68 0.16 -0.22 -0.07 1.07 0.27**
Green weight(g) 0.02 -2.65 0.50 -0.05 -0.27 3.43 0.97**
Stick weight(g) 0.01 -2.73 0.51 -0.07 -0.26 3.52 0.98**

Residual effect = 0.19340., * , ** and NS : significantat 5% and 1%, Non significant respectively

height and accompanied with OIN 533 for bark thickness.
While genotype OIN 791 showed highest mean values (1.39)
for bark thickness. Highest base diameter (1.94) found in
genotype OIN 378 followed by lowest base diameter (1.22) in
Ol) 257. The genotype OIN 791 produced highest green
weight per plant (164.67). The lowest mean values obtained
for the character green weight (117.67), stick weight (11.23)
and fibre weight per plant (7.05) OIN 937. The highest stick
weight (37.00) produced by the genotype OIN 791 and fibre
yield per plant (10.69) was produced by the genotype OIN
124.

Estimation of different genetic variability parameters are given
in Table 3. There was substantial variability in terms of range
for all the characters. Results showed that the highest genotypic
variance was for plant height (680.97) followed by green
weight (123.59), stick weight (49.33), days to 50% flowering
(12.05), fibre weight (1.31), base diameter (0.02) and the lowest
genotypic variance was that of bark thickness (0.03).
Phenotypic variance was also the highest for plant height
(732.21), followed green weight (134.86), stick weight (49.73),
days to 50% flowering (18.02), fibre weight (1.36), base

diameter (0.02) and the lowest phenotypic variance was that
of bark thickness (0.03). The phenotypic coefficient of
variability (PCV) was higher than genotypic coefficient of
variability (GCV) in all the cases revealed the characters mainly
influenced by environment. This result also get corroborated
with Kumar et al. (2013 a.), Mehandi et al. (2013), Reddy et al.
(2003) and Tejbir et al. (2009). But the difference between
GCV and PCV was little in days to 50% flowering, plant height,
bark thickness, stick weight and fibre weight. This finding was
corroborated with Senapati et al. (2006). This indicated that
these characters were less influenced by environment whereas
the other characters, base diameter and green weight exhibited
higher degree of environmental influences. High values for
PCV and GCV were recorded for stick weight (27.71, 27.83),
bark thickness (19.02, 19.18), fibre weight (12.36, 12.59).
This was corroborated by Ghoshdastidar (2003). The days to
50% flowering exhibited low value for GCV (3.24) and PCV
(3.96). Similar result were reported by Singh et al. (2013),
Anandrao et al. (2011), Paul et al. (2011), Singh et al. (2011)
and Quatadah et al. (2012). High values of heritability (>90%)
were recorded for almost all characters like plant height




ASHUTOSH SAWARKAR et al,

(93.01%), bark thickness(98.33%), base diameter(94.82%),
green weight (91.64%), stick weight (99.20%) and fibre weight
(96.48). Similar result were reported by Nayak et al. (2007)
and Kumar et al. (2013 b.) except days to 50% flowering
(66.90%). Thus, these characters contain good amount of
additive genetic components which can be easily utilized for
further crop improvement.

The high genetic advance was highest for plant height (51.84)
and lowest for base diameter (0.29). Johnson et al. (1955)
suggested that for a more reliable conclusion, heritability and
genetic advance should be considered together. The high
heritability with moderate to high genetic advance over
percentage of mean was observed in bark thickness (98.33%,
38.86), stick weight (99.20%, 56.87) and fibre weight (96.48%,
25.02) which indicate preponderance of additive genetic
action. Similar result was reported by Senapati et al. (2006).
The high heritability with low genetic advance over percentage
of mean was observed in plant height, base diameter and
green weight. This result is corroborated by Nayak et al. (2007)
and low heritability with low genetic advance over percentage
of mean was observed in days to 50% flowering indicated the
presence of both additive and non additive gene effects.
Estimates of phenotypic and genotypic correlation coefficients
between each pair of characters are given in Table 4. The
results showed that the magnitude of genotypic correlation is
higher than the phenotypic correlation indicating that
elimination of environmental effects led to strengthen genetic
association. The correlation analysis revealed that there was
significant and negative association of days to 50% flowering
with green weight, fibre weight at genotypic level only and rest
of the characters were non significant. The plant height, bark
thickness, base diameter, green weight and stick weight were
positively significant with fibre weight at both phenotypic and
genotypic level and also among themselves. Similar result was
obtained by Singh et al. (2013), Nayak et al. (2008) and Mostofa
et al. (2002).

The results of path coefficient analysis are given in Table 5.
Stick weight (3.52) had highest positive direct effect on fibre
yield per plant followed by bark thickness (0.55). This findings
is in agreement with Senapati et al. (2006). Therefore direct
selection based on these characters would be feasible. Green
weight, plant height and base diameter per plant exhibited
high and negative direct effects towards fibre yield. Similar
findings were reported by Pervin et al. (2012). But its significant
positive correlations with fibre yield per plant indicated that
the indirect selection could be made for high yielding jute
genotypes through most of the characters having positive
indirect effects. The residual effect (R) was 0.19340, indicating
there was also some other characters which although not
studied but influenced the yield of fibre per plant.

The stick weight per plant of the present study had higher
values of direct effects even than their respective correlation
coefficients indicating their prime importance in fibre yield.
Roy (1965) also suggested that stick weight per plant would
be an important parameter in predicting fibre yield in jute.

Thus, the result of this investigation suggested that stick weight,
bark thickness, green weight, plant height and base diameter
per plant would be the selection parameters to produce jute
varieties with acceptable yield.
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