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INTRODUCTION

Jute is a natural fibre with golden and silky shine and hence
called “The Golden Fibre”. It is the second most important
source of vegetative fibre after cotton in terms of usage,

productivity and availability. It is also regarded as the most

important bast fibre crop of the world. Genotype environment

interactions are of major importance to the plant breeder in

developing improved varieties. This interaction is usually

present whether the varieties are pure lines, single-cross or

double-cross hybrids, top crosses or any other material with

which the breeder may be working (Eberhart and Russell,

1966). The relative performance of different genotypes varies

from one environment to another i.e. a genotype ×
environment (G × E) interaction always play important role.
G × E interaction results in change of the relative ranking of
the genotypes and also in altering the magnitude of differences
in performance among genotypes (Kumar et al., 2013). It is
vital to study the performance of a crop in more than one
environment to identify genotypes which give high
productivity over a wide range of environments (Niharika et

al., 2014). The stable genotypes identified will play an
important role in developing varieties for cultivation in adverse
environment or may act as donor parents to improve
commercially potent varieties.

Jute thrives best under a warm and humid climate with
temperature ranging from 24 to 37°C and relative humidity
from 70-80%.C. capsularis can withstand water logged
condition and drought to some extent, whereas C. olitorius is
more susceptible to waterlogged condition. Water

management in jute includes application of need – based
irrigation and drain out of stagnant or excess water from the
field whenever necessary. In eastern India the crop is often
encountered by water stagnation due to heavy rainfall or flash
flood which greatly reduced yield potentiality of the crop. The
present investigation, therefore, initiated to evaluate C. olitorius
genotypes under waterlogged condition at their later stage of
growth to assess the spectrum of genetic variability within the
genotypes in respect to show resistance to waterlogging with
stable yield.

MATERIALS AND METHODS

Twenty genotypes (OIN 915, OIN 921, OIN 937, OIN 941,

OIN 955, OIN 976, OIN 981, OIJ 257, OIN 986, OIN 994, OIJ

213, OIJ 216, OIJ 246, OIJ 284, OIJ 299, OEX 008, OEX 019,

OEX 024, JRO 524 and JRO 8432) were evaluated to identify

stable genotypes under waterlogged condition by growing

them under two environments i.e. waterlogged for two years.

The experiment was carried out in Teaching Farm Mondouri,

Bidhan Chandra Krishi Viswavidyalaya, Nadia, West Bengal.

The experiment was laid out in Randomized Block Design

with three replications. In each replication each genotype was

grown in a plot of 5 rows of 3 meter length each with a spacing

of 30 cm between rows. The size of each plot was 3 m X 1.5 m

with inter plot distance of 0.5 m and sowing of the genotypes
were done on 10 th April, 2010 and 13 th April, 2011.
Recommended doses of major nutrient (N, P and K) were
applied and normal cultural practices were followed. 90 days
old plants were exposed to 30 cm standing water (Prodhan,
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2001) and allowed to grow in standing water till they were
120 days old or died earlier. At 120 days after sowing, data
were recorded for the yield attributing characters viz. plant
height (cm), base diameter (cm), green weight (g), dry stick
weight (g), fibre tenacity (tex/g), fineness (tex) and fibre weight
(g) for five randomly selected plants per replication per
genotype. Fibre tenacity and fibre fineness were measured by
Fibre Bundle Strength Tester and Air Flow Fineness Tester
respectively. Mean values of genotypes were computed and
statistically analyzed to assess genotype × environment
interaction and stability parameters for fibre yield and quality
traits across the environments following the method of Eberhart
and Russell (1966).

RESULTS AND DISCUSSION

Analysis of variance of g x e interaction (Table 1) revealed
presence of significant variance for genotype with respect to
fibre quality like fibre tenacity and fibre fineness only indicating
substantial variation in mean performance among genotypes
over the environment for these quality parameters. Roy et al.
(2011) observed non-significant difference for different traits
of tossa jute studied in different environments. The presence
of significant environmental variance indicated that the two
conditions, waterlogged and normal were well diverse and
suitable for evaluating stability of genotypes. Highly significant
mean sum of square due to g x e interactions for all the
characters suggested differential performance of genotypes as
a consequent effect on change in environmental conditions.
The e+(gxe) mean sum of squares were highly significant for
all the characters except dry stick weight indicating that these
characters were highly influenced by environment resulting

in higher gxe interaction. The higher magnitude of mean sum

of square due to environment (linear) against (genotype x

season) for all the characters indicated linear response of

environment which accounted for major part of the variation

among genotypes of these characters.

The significant mean sum of square due to (genotype x

environment) linear component against pooled deviation for

fibre tenacity and fibre fineness suggested that the genotypes

were diverse for these quality features of fibre which changes

with environment on account of regression response. Alam

(1987) and Subbalakshmi et al.(1992) reported the same for

basal diameter only. Highly significant mean sum of square

due to pooled deviation was observed for all the characters

except fibre tenacity suggesting that performance of different

genotypes fluctuated significantly from their respective linear

path of response to environment. Nargis et al. (2010) reported
the same for fibre yield and its attributes except basal diameter.
Thus it may be concluded that predictable components for
fibre tenacity and predictable as well as non-predictable
component for other yield related characters and fibre fineness
were mainly involved towards differential response for stability
of the genotypes for the respective characters.

The genotypes with good performance like OIJ 216 (fibre yield
13.198 g/plant) and JRO 524 (fibre yield 13.587 g/plant) with
regression coefficient more than one and significant deviation
from regression (ó2 d

i
) was highly unstable and can be

cultivated under good cultural environment (Table 2). S
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Khandakar et al. (1990) earlier reported that yield and stability
were inversely related in both the species of jute. The genotypes
OIJ 284 and OIJ 246 with relatively high per se performance
for fibre yield (12.811 g/plant and 12.352 g/plant respectively)
had shown average stability for the character (bi= 0.895 and
0.799 respectively with non-significant least deviation from
regression), fibre tenacity in OIJ 246 (bi=0.895 and non-
significant least deviation from regression) and basal diameter
in OIJ 284 (bi=0.069 and ó2 d

i
=0.000). Another relatively

high fibre yielding genotype OIN 955 (fibre yield= 12.188 g/
plant, bi=0.308 and ó2 d

i
=0.388) showed high stability to

waterlogged environment for the character along with average
stability for basal diameter (bi=0.801 and ó2 d

i
=0.023). The

genotype OIN 941 having relatively poor performance for
fibre yield  (9.837 g/plant) showed high stability for the character
(bi=0.646 and ó2 d

i
=1.305) along with average stability and

mean value more than average population mean for quality
parameters i.e. fibre tenacity (bi=0.995 and ó2 d

i
= -0.008)

and fibre fineness (bi= -0.103 and ó2 d
i
= -0.001). It can be

suggested that resistance genes against such adverse
environment are also present in OIN 941 hence it can be
used to enhance genetic potentiality against inundated
environment with simultaneous improvement in fibre quality.
The genotypes OIN 955 can be recommended for cultivation
under waterlogged condition or as donor parents to improve
others commercially potent varieties.
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