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The study was conducted at Udaipur, Rajasthan, India during rabi, 2009-11. The aim of study was to evaluate 
the inter-relationship of trait and husk recovery using path analysis with 24 isabgol genotypes collected from 
four major isabgol growing states namely Gujarat (4), Madhya Pradesh (1), Rajasthan (17) and Haryana (2) of 
India. The path coefficient analysis based on husk recovery, as a dependent variable implicated that seed yield/
plant had the highest positive direct effect on husk recovery. This trait was followed by spikes/plant, leaf width 
and swelling factor. Biological yield/plant and harvest index had negative direct effect on husk recovery. The 
overall results demonstrated that seed yield/plant and spikes/plant were the most contributing traits on isabgol 
husk recovery and direct selection based on these traits would be advantageous. 
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Introduction
Ever since the dawn of human civilization, plants have 
been used as a source of medicines, and are a major 
component of Ayurvedic and Unani medicines (Chudiwal 
et al., 2010). Out of a large number of medicinal plants 
known in present scenario, Plantago ovata Forsk. 
(family Plantaginaceae) commonly known as isabgol 
and commercially as blond psyllium (Dalal and Sri Ram, 
1995) is grown in India for its use in ayurvedic medicines 
(Bist et al., 2001). Economic value of isabgol is mainly 
related to mucilage content of the seed which mainly 
present in seed husk. A good crop may yield about 800-
1000 kg of seeds per hectare. Harvested seed is processed 
through a series of grinding mills to separate the husk, 
about 30 per cent husk by weight is thus recovered. The 
seed husk, is not only a highly effective laxative but is 
also used in lowering blood cholesterol levels, ice cream 
making and cosmetics (Dhar et al., 2005).
	 Complex trait like husk recovery is highly influenced 
by many genetic factors and environmental fluctuations. 
Path coefficient is an excellent means of studying direct 
and indirect effects of interrelated components of a 
complex trait (Sodavadiya et al., 2009). Path coefficient 
analysis, a statistical device developed by Wright (1921), 
which measures the direct influence of one variable upon 
the other. Each correlation coefficient between a predictor 

variable and the response variable is partitioned into its 
component parts: the direct effect or path coefficient 
(a standardized partial regression coefficient) for the 
predictor variable and indirect effects, which involves 
the product of a correlation coefficient between two 
predictor variables with the appropriate path coefficient in 
the path diagram (Dewey and Lu, 1959). By determining 
the inter-relationships among husk recovery components, 
a better understanding of both the direct and indirect 
effects of the specific components can be attained and 
applied in isabgol improvement programmes. Therefore, 
this experiment was conducted to study the relations 
of certain agro-morphological traits with husk yield in 
isabgol.

Materials and Methods
The experiments were conducted at the instructional 
farm of the Rajasthan College of Agriculture, Maharana 
Pratap University of Agriculture and Technology, Udaipur 
(Rajasthan) during rabi 2009-10 and 2010-11. The 
material for present study consisted of 24 genotypes of 
isabgol from four major isabgol growing states. During 
both the years, trials were laid out in randomized block 
design with three replications with plot size of 60 m2. 
Row to row and plant to plant distance was kept at 30 
and 15 cm, respectively. Fertilizers were applied 25 kg 
N: 20 kg P2O5 and 25 kg K2O/ha at the time of sowing 
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while 25 kg N/ha was top-dressed one month after sowing. 
Immediately after sowing a light irrigation was given. 
Second irrigation was given after three weeks and third 
one at the time of formation of spikes. Seven irrigations 
were given during the entire crop period. The plots 
were weeded manually to keep weed pressure low. Other 
recommended agronomic management practices were 
adopted for optimum crop growth and development. 
The data was recorded on fifteen agro-morphological 
traits. Five competitive plants were randomly selected 
and tagged from each replication in a genotype for 
recording detailed observations for 11 traits viz., plant 
height, leaf width, effective tillers/plant, spikes/plant, 
weight of spike, weight of seeds/spike, spike length, 
test weight, seed yield/plant, biological yield/plant and 
harvest index (%). Days to 50% flowering and days to 
maturity were monitored as the number of days from 
sowing to when 50% of the plants flowered and 100% 
of the plants attained physiological maturity within 
a plot, respectively. Husk recovery (%) and swelling 
factor were calculated according to Kalyansundaram  
et al. (1982) and Kokate (1994), respectively.
	 The methodology proposed by Dewey and Lu (1959) 
was used to perform the path analysis for husk recovery 
and its components keeping husk recovery as resultant 
variable and its components as causal variables. For 
this purpose computer software Windostat (version 7.0) 
developed by Indostat Services Ltd., Hyderabad (India) 
was used.

Result and Discussion
The phenotypic as well as genotypic correlation 
coefficients between husk recovery and different traits 
were subjected to path coefficient analysis separately for 
partitioning these values into direct and indirect effects. 
The results obtained for direct and indirect effects of 
different traits on husk recovery at phenotypic and 
genotypic level are summarized in Table 1. The results of 
path analysis at genotypic and phenotypic level revealed 
that seed yield/plant (6.104 and 0.988) has maximum 
positive and significant direct effect on husk recovery 
followed by spikes per plant (1.297 and 0.583), leaf width 
(0.477 and 0.549) and swelling factor (0.293 and 0.461). 
This means that a slight increase in one of these traits 
may directly contribute to husk recovery. On the other 
hand, negative and significant direct effect of biological 
yield/plant (-6.026 and -1.259) and harvest index (-1.567 
and -0.121) was observed on husk recovery. Effective 

tillers/plant showed negative and significant direct effect 
(-0.505) on husk recovery at genotypic level whereas, 
at phenotypic level its direct effect (0.042) on husk 
recovery was positive and significant. At genotypic 
level weight of seeds/spike and spike length exhibited 
positive and significant direct effect (0.453 and 0.929) 
with husk recovery. Days to maturity at genotypic level 
showed positive direct effect (1.407) on husk recovery 
with negative significant correlation. 
	 Maximum positive indirect effects at genotypic and 
phenotypic level of biological yield/plant (5.721 and 
0.902), spikes/plant (5.602 and 0.86), effective tillers/
plant (3.904 and 0.57), harvest index (3.203 and 0.519), 
weight of seeds/spike (3.146 and 0.44), weight of spike 
(3.073 and 0.406), spike length (1.39 and 0.2), plant 
height (1.069 and 0.142) and leaf width (1.062 and 
0.167) via seed yield/plant and biological yield/plant 
(1.224 and 0.516) and seed yield/plant (1.19 and 0.508) 
via spikes/plant were observed on husk recovery. Days 
to 50% flowering showed positive indirect effect (1.431) 
via days to maturity on husk recovery at genotypic 
level. Most of the traits showed their positive indirect 
effect only through seed yield/plant. Hence it may be 
concluded that seed yield/plant is the main trait which is 
responsible for manipulation of husk recovery in isabgol. 
Maximum negative indirect effect at both level of spikes/
plant (-5.691 and -1.115), seed yield/plant (-5.647 and 
-1.15), effective tillers/plant (-3.043 and -0.577), weight 
of spike (-2.195 and -0.324), plant height (-1.853 and 
-0.39), weight of seeds/spike (-1.757 and -0.324), spike 
length (-1.346 and -0.244), days to 50% flowering (-1.274 
and -0.23), harvest index (-1.212 and -0.178) and days 
to maturity (-1.167 and -0.16) via biological yield/plant 
were noticed on husk recovery. At genotypic level 
negative indirect effect of days to maturity (-1.497) via 
days to 50% flowering, weight of seeds/spike (-1.022) 
via weight of spike and weight of seeds/spike (-1.127) 
via harvest index was recorded on husk recovery. Days 
to maturity showed negative significant correlation with 
husk recovery due to indirect negative effect of days to 
50 % flowering and biological yield/plant while, its direct 
effect was positive. The high values (Rg= 0.198 and Rp= 
0.257) of residual effect towards husk recovery in the 
present study might be due to many other traits which 
were not studied, environmental factors and sampling 
errors (Sengupta and Karatia, 1971). 
	 The path coefficient analysis revealed a clear idea 
about the highest contributing trait to husk recovery and 
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relative importance of each trait. The results suggested 
that improvement of husk recovery is directly influenced 
by seed yield/plant, biological yield/plant, harvest 
index, spikes/plant, leaf width and swelling factor and 
selection of these traits might have good impact on 
husk recovery. Among all these traits seed yield/plant 
has maximum positive and significant direct effect on 
husk recovery. Earlier, Qingyu (1992) has also reported 
highly significant direct effect of seed yield/plant on husk 
content in sunflower. It is quite evident that the positive 
direct effect of seed yield/plant on husk recovery was 
mainly due to spikes/plant. Therefore, seed yield/plant 
and spikes/plant instead of many selection criteria should 
firstly be used in selection to increase the husk recovery 
in isabgol breeding programmes. 
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