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Jute, the bastfibre, which is obtained from the 
bark of two cultivated species of the genus namely 
Corchorus capsularis and Corchorus olitorius L. of 
the family Malvaceae, In India, jute is grown over an 
area of 0.8 million hectare producing around 10 
million bales (I bale = 180 kg) of fibre which is about 
40 percent of the world production (Roy et 
al.,2011).The fibre of C. olitoriusis finer, softer, 
stronger and more lustrous than that of capsularis. 
The fibre of capsularis is ordinarily whitish, and 
therefore called “white jute” by the trade. The 
olitorius fibre has either a yellowish, reddish or 
greyish colour, depending upon the nature of retting 
water (Kundu et al., 1959). C. olitorius varieties are 
grown under highland condition whereas C. 
capsularis are more suited to low land condition. 
Thus, while the former can stand soil moisture stress, 
the latter can tolerate water logging. In West Bengal, 
jute is sown within first fortnight of April, which is 
often accompanied by unpredictable and very low 
rainfall which often exposes jute crop to moisture 
stress condition. It is observed from a series of 
experiments that water stress affects seed and 
seedling metabolism in jute. Under field condition, 
seed germination and establishment are most 
obviously affected by soil water deficits resulting 
poor crop stand. Root part is the most important 
underground functional part of the plants. A sound 
root system results in healthy crop growth and in turn 
helps to exploit the full potential of the crop 

(Bhattacharya et al., 2008). Deep root penetration has 
been referred as the prime means of moisture stress 
resistance in the field crops (Lewitt, 1969).If the jute 
crop can survive the adverse initial dry spell, with the 
advent of monsoon and favourable weather conditions 
like adequate rainfall, high relative humidity and 
warm temperature condition, luxuriant growth and 
yield of jute can occur. For this purpose, there is need 
to conserve of adequate moisture in soil by 
employing agronomic practices like mulching, crop 
rotation, cover crops, conservation of tillage etc. and 
its continuous supply to jute plants is of paramount 
importance for achieving higher yield of the crop 
particularly under deficit water situation (Ghorai and 
Mitra, 2008). Besides this, yield by itself may not be 
the best criterion for selection (Yasin, 1973). It is 
influenced and inherited by genetic factors as well as 
environments. Genetic improvement of yield of any 
crop depends upon the nature and extent of genetic 
variability, heritability, nature of association of 
various components characters with yield which 
would help plant breeders a successful breeding 
programme. (Pervin, 2012).

Keeping these points in view, the present 
investigationwas undertaken with a view to assess the 
nature of variability, heritability, genetic advance and 
to determine the associationship of different seedling 
characters among themselves with fibre yield in 
rainfed condition comparing against normal irrigated 
condition by growing genotypes in pots and field under 
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both conditions. The desirable seedling characters 
would be used in hybridization programme to develop 
stress tolerant cultivars.The seedling characters 
directly or indirectly affect the fibre yield because of its 
initial buffering capacity towards the drought or stress 
conditionduring early phase of growth.

MATERIALS AND METHODS

The experimental materials consisted of sixty 

genotypes of Corchorus olitorius of which 25 were 

indigenous, 16 genotypes were standard varieties, 14 

were accessions of International Jute Organization 

(IJO) and 5 exotic varieties were from All India 

Network Project on Jute and Allied Fibres, Kalyani 

Centre, BCKV (in collaboration with CRIJAF, 

ICAR). Each genotypes of Corchorus olitorius were 

grown under two varying water regimes viz, i) fully 

rainfed condition and ii) irrigated conditionduring 
th thtwo successive years i.e. 5  April 2012 and 29  

th thMarch 2013 and 11  April 2012 and 10  April 2013, 

in field and pot culture respectively. The experiment 

in each environment was laid out in Randomized 

Block Design with three replications. In field, each 

genotype was grown in a plot of 5 rows of 3 meter 

length maintaining 30 cm space between the rows. 

Recommended doses of major nutrients (N, P and K) 

were applied and normal cultural practices were 

followed. The earthen pots had 25 cm base, 30 cm 

top diameter and 35 cm height. The pots were filled 

with soil mixed with FYM and fertilizers 

recommended as basal dose. In each pot twelve seeds 

were sown and the seedlings were thinned out every 

week. Eight seedlings were maintained in each pot. 

Five seedlings from each pot and field were uprooted 

carefully to record data on root length, root volume, 

root fresh weight, root dry weight, shoot length, 

shoot fresh weight, shoot dry weight, leaf fresh 

weight and leaf dry weight. Fibre weight per plant 

was noted after harvesting. The analysis of variance 

based on pooled data of two co-nsecutive years in 

field as well as pot was performed as per Senapati et 

al., (2006), Correlation coefficients were performed 

as per Panse et al (1978), heritability (H) in broad 

sense was calculated following Lush (1940), genetic 

advance (GA), genetic advance as a per cent of mean 

as per Johnson (1955) and direct and indirect effects 

of component characters of fibre yield through path 

analysis were done as suggested by Dewey and Lu 

(1959) both at phenotypic and genotypic levels. All 

these statistical analysis were performed with the 

help of INDOSTAT software. 

RESULTS AND DISCUSSIONS

Mean sum of squares showed significant 
differences among the genotypes of both the 
environments in field as well as pot culture for all 10 
characters representing presence of considerable 
variability (Table 1 & 2). In case of rainfed condition, 
mean values of all characters under studied showed 
reduction in magnitude against irrigated in field as 
well as pot condition. In both the water regimes, the 
differences between genotypic coefficient of variation 
(GCV) and phenotypic coefficient of variation (PCV) 
were minimum for all the characters, suggesting less 
influenced of environment in expression of these 
characters. The difference between PCV and GCV 
was found to be highest for root volume followed by 
root dry weight and root fresh weight in pot 
condition and shoot length followed by leaf fresh 
weight and root length in both the conditions of the 
field (Table 1) indicating high influence of 
environment on these characters irrespective of the 
status of soil moisture. Thus considerable amount of 
genetic components can be easily exploited for 
selection of superior lines in this crop. The shoot dry 
weight followed by root fresh weight under rainfed 
and normal environments in field (Table 2) and leaf 
fresh weight followed by leaf dry weight in pot 
(Table 1) had shown least difference between PCV 
and GCV indicating minimal influence of 
environment in their expression under both water 
regimes. These characters showed high heritability 
with moderate to low genetic advance (GA) 
signifying the inheritance of such traits might be 
under the control of both additive and non additive 
gene action for their expression under both the soil 
moisture regime. The root as well as shoot length in 
both the conditions in field and pot showed high 
heritability (0.96, 0.95 & 0.99, 0.98) accompanied by 
high genetic advance indicating preponderance of 
additive gene action in controlling their character and 
as a result these characters may be selected directly 
for improvement. Johnson et al. (1955) suggested 
that heritability and genetic advance should always 
be considered jointly during selection of a suitable 
line or progeny. The GA as % of mean found highest 
in root length (30.61%) followed by root volume in 
normal and leaf fresh weight (50.94%) followed by 
leaf dry weight in rainfed condition in pot culture 
while in field condition, shoot dry weight showed 
(66.21%) highest GA per cent of mean followed by 
root fresh weight in normal and shoot dry weight 
(73.69%) followed by root dry weight in rainfed 
situation.
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Fibre yield showed highly significant and positive 
correlation coefficient with all characters in rainfed 
condition in pot indicated characters were directly 
affect the fibre yield when they subjected to phasic 
drought in their early life cycle. While, in irrigated 
condition except shoot length, shoot fresh weight and 
shoot dry weight, rest of the characters revealed 
significant positively correlation with fibre yield. The 
positive significant genotypic as well as phenotypic 
correlations coefficients were found among all the 
seedlings characters in rainfed environment in pot and 
field (Table 3 & 4). In case of irrigated regime, in pot, 
root length showed significant genotypic and 
phenotypic positive correlations with root volume, 
root dry weight and with shoot fresh weight and shoot 
dry weight at phenotypic level only (Table 3). Root 
volume also showed significant positive genotypic 
and phenotypic association with the root fresh weight, 
root dry weight, shoot fresh weight and shoot dry 
weight. Significant positive genotypic and phenotypic 
correlation coefficient were noticed between root 
fresh weight and root dry weight. Root dry weight 
showed significant positive association at phenotypic 
level only with shoot fresh weight and shoot dry 
weight. Significant positive correlation coefficient at 
phenotypic and genotypic levels were also evident 
between shoot fresh weight, leaf fresh weight, leaf 
dry weight and the character also showed significant 
phenotypic correlation with shoot dry weight. Shoot 
fresh weight showed significant positive phenotypic 
and genotypic correlation coefficient to shoot dry 
weight, leaf fresh weight and leaf dry weight. 
Similarly, shoot dry weight with leaf fresh weight and 
leaf dry weight and leaf fresh weight with leaf dry 
weight. In case of field condition in normal water 
regime, root length and root volume showed highly 
significant correlations with root fresh weight, root 
dry weight and also among themselves. Root length 
also showed significant correlation with shoot fresh 
weight only at phenotypic level. Highly significant 
genotypic as well as phenotypic correlation 
coefficients were evident root length and root volume, 
and root fresh weight with root dry weight, similar 
observation were also found between root volume and 
shoot fresh weight as well as shoot dry weight, 
between root fresh weight and root dry weight, 
between shoot length and leaf fresh weight as well as 
leaf dry weight, between shoot fresh weight and shoot 
dry weight, leaf fresh weight, leaf dry weight between 
shoot dry weight and leaf fresh weight and leaf dry 
weight. A significant correlation only at phenotypic 
level was also observed between root length and dry 
as well as fresh weight of shoot. Highly significant 
phenotypic and genotypic correlations were revealed 

by root fresh weight, root dry weight, shoot length, 
shoot fresh weight and shoot dry weight and similar 
observations also highlighted for root dry weight. 
Highly significant phenotypic and genotypic 
correlations were also evident between shoot length 
and shoot dry weight and shoot fresh weight and 
shoot dry weight, leaf fresh weight and leaf dry 
weight. Fibre yield was found significantly positive 
association with root volume, root fresh weight, root 
dry weight, shoot length, shoot fresh weight at both 
levels and leaf dry weight at phenotypic level only. 
Whereas, in rainfed condition it was positively highly 
significant with root volume, shoot length, shoot fresh 
weight, shoot dry weight and leaf fresh weight. C 
orrelation among seedling characters under rainfed 
conditions, clearly indicates that root will tend to go 
deeper to explore water as a result root weight will be 
increased. With the increase root length and root 
weight, shoot length and height also increased. 
Therefore, stress act as driving force for continuous 
increasing the root length to avoid drought. The 
significant positive correlations between different 
physiological characters with yield were reported by 
Mehdi and Ahsan, (2000); Anjumet al. (2003); 
Dhanda et al. (2004), Ali et al. (2011); Ali et al. 
(2011a), Ebrahim, (2012), Ali et al. (2013).

The direct and indirect effects of different 
seedling characters on fibre weight analyzed using 
path coefficient analysis at genotypic level (Table 5 & 
6) at both regimes in field and pot condition. In case 
of pot, in irrigated condition, among the different 
contributing characters, leaf fresh weight registered 
the highest positive direct effect followed by shoot 
dry weight, root fresh weight, root length and shoot 
length and positive indirect effects via other 
characters on fibre yield. Out of these, root length 
and root fresh weight were found positively 
significant correlations with fibre yield. In rainfed, 
shoot dry weight scored highest positive direct effect 
on fibre yield and it was followed by leaf fresh 
weight, root length, shoot length and root dry weight. 
These characters also showed positively significant 
correlations with fibre yield. In case of field, under 
irrigated condition, root dry weight had highest 
positive direct effect on the fibre yield and it was 
followed by root volume, shoot length, shoot fresh 
weight and leaf dry weight. While in rainfed 
condition, root fresh weight was highest positive 
direct effect followed by shoot fresh weight, root 
volume, shoot length and leaf fresh weight. Almost 
all these characters showed positively significant 
correlation with fibre yield. These positively direct 
effect characters with significant genotypic 
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Table 5: Direct and indirect effect of different seedling characters on fibre yield per plant at genotypic level of C. olitorius 
under normal (N) against rainfed (R) condition in pot

Character Root Root Root Root Shoot Shoot Shoot Leaf Leaf Genotypic
length volume fresh dry length fresh dry fresh dry correlation
(cm) (cc) weight weight (cm) weight weight weight weight of fibre

(g) (g) (g) (g) (g) (g) weight (g)

Root length (cm) N 0.335 -0.181 0.034 -0.051 0.005 -0.102 0.097 -0.141 0.152 0.149*

R 0.212 0.066 -0.008 0.020 0.101 -0.599 0.895 0.540 -0.580 0.647***

Root volume cc) N 0.276 -0.220 0.192 -0.135 0.001 -0.187 0.192 -0.270 0.301 0.150*

R 0.152 0.092 -0.013 0.031 0.105 -0.524 0.780 0.595 -0.644 0.573***

Root fresh weight (g) N 0.017 -0.062 0.678 -0.398 -0.005 0.017 -0.020 -0.799 0.888 0.315***

R 0.071 0.051 -0.024 0.051 0.073 -0.446 0.654 0.472 -0.516 0.385***

Root dry weight (g) N 0.040 -0.069 0.623 -0.433 -0.003 -0.052 0.054 -0.776 0.877 0.261***

R 0.078 0.054 -0.023 0.053 0.091 -0.496 0.731 0.535 -0.583 0.440***

Shoot length (cm) N 0.018 -0.003 -0.038 0.014 0.086 -0.127 0.129 0.391 -0.442 0.028

R 0.119 0.053 -0.010 0.027 0.180 -0.561 0.835 0.658 -0.707 0.594***

Shoot fresh weight (g) N 0.025 -0.030 -0.008 -0.016 0.008 -1.357 1.440 0.784 -0.868 -0.022

R 0.124 0.047 -0.010 0.026 0.099 -1.021 1.490 0.784 -0.842 0.697***

Shoot dry weight (g) N 0.023 -0.029 -0.010 -0.016 0.008 -1.355 1.443 0.751 -0.830 -0.016

R 0.127 0.048 -0.010 0.026 0.101 -1.019 1.493 0.786 -0.845 0.707***

Leaf fresh weight (g) N -0.016 0.020 -0.179 0.111 0.011 -0.352 0.358 3.024 -3.371 -0.393***

R 0.096 0.046 -0.009 0.024 0.099 -0.669 0.982 1.196 -1.275 0.488***

Leaf dry weight (g) N -0.015 0.020 -0.178 0.113 0.011 -0.349 0.355 3.022 -3.374 -0.396***

R 0.096 0.046 -0.010 0.024 0.100 -0.674 0.989 1.195 -1.275 0.492***

Note: *, **, *** Significant at 5% , 1% and 0.1% level, respectively 

Table 6: Direct and indirect effect of different seedling characters on fibre yield per plant at genotypic level of C.olitoriusin 
field under normal (N) against rainfed (R) condition

Character Root Root Root Root Shoot Shoot Shoot Leaf Leaf Genotypic
length volume fresh dry length fresh dry fresh dry correlation
(cm) (cc) weight weight (cm) weight weight weight weight of fibre

(g) (g) (g) (g) (g) (g) weight (g)

Root length (cm) N -0.306 0.303 -1.116 1.120 -0.042 0.021 -0.116 0.010 0.009 -0.117

R -0.185 0.245 2.367 -2.558 0.081 0.228 -0.127 0.015 -0.030 0.036

Root volume cc) N -0.176 0.529 -1.612 1.592 0.017 0.019 -0.122 -0.005 -0.005 0.237***

R -0.117 0.386 2.579 -2.798 0.083 0.184 -0.124 0.010 -0.017 0.185***

Root fresh weight (g) N -0.110 0.273 -3.120 3.040 0.110 0.093 -0.116 0.023 0.006 0.200***

R -0.108 0.246 4.055 -4.314 0.049 0.268 -0.113 0.011 -0.026 0.07

Root dry weight (g) N -0.113 0.277 -3.117 3.042 0.109 0.096 -0.123 0.023 0.007 0.202***

R -0.110 0.250 4.052 -4.317 0.054 0.275 -0.116 0.012 -0.027 0.074

Shoot length (cm) N 0.031 0.022 -0.836 0.803 0.411 0.074 -0.062 -0.012 0.010 0.442***

R -0.043 0.091 0.566 -0.661 0.354 0.189 -0.096 0.011 -0.028 0.383***

Shoot fresh weight (g) N -0.025 0.039 -1.126 1.130 0.117 0.259 -0.186 0.058 0.024 0.291***

R -0.070 0.118 1.801 -1.968 0.111 0.603 -0.200 0.017 -0.033 0.380***

Shoot dry weight (g) N -0.107 0.195 -1.098 1.128 0.077 0.146 -0.331 0.032 0.002 0.044

R -0.096 0.197 1.879 -2.060 0.140 0.495 -0.243 0.019 -0.036 0.294***

Leaf fresh weight (g) N 0.014 0.013 0.326 -0.322 0.022 -0.068 0.048 -0.222 0.052 -0.136

R -0.083 0.115 1.415 -1.557 0.124 0.322 -0.142 0.033 -0.069 0.158*

Leaf dry weight (g) N -0.015 -0.016 -0.116 0.123 0.025 0.036 -0.004 -0.067 0.174 0.139

R -0.069 0.083 1.324 -1.449 0.125 0.254 -0.110 0.028 -0.080 0.106

Note: *, **, *** Significant at 5% , 1% and 0.1% level, respectively  
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correlation with fibre yield could be use directly and 
effectively for the further improvement of fibre yield 
pariticularly in moisture stress environment through 
evaluating stress tolerant lines. However, other 
characters having negatively direct effect like root 
volume, root dry weight , leaf dry weight in normal 
condition in pot and root fresh weight in field, root 
fresh weight, shoot fresh weight, leaf dry weight in 
rainfed condition in pot whereas shoot dry weight in 
field showed positive significantly genotypic 
correlation with fibre yield. These characters 
indicated that the indirect selection could be made for 
high yielding olitorius genotypes through most of the 
characters having positive indirect effects. The 
residual effects of respective moisture regimes of 
field and pot indicating there were other contributors 
responsible for contribution to fibre yield per plant 
but not taken into consideration in the present study.

From the above study root length, root fresh 
weight, shoot fresh weight, shoot dry weight and leaf 
fresh weight showed superior performance in rainfed 
condition against irrigated situation. So these 
characters could be considered to evaluate stress 
tolerant lines during early phase of crop.
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