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ABSTRACT

Coriander is an annual herbaceous spice plant, a family member of Umbelliferae. In India
it is grown in 4,47,000 ha area with annual production of 3,14,000 MT during 2013-14
(Anonymous, 2015). This data is shortening as compared to previous statistics with respect
to production, this is because of current knowledge about its characteristic association and
their effects is incomplete. To fulfill these gaps, an investigation was conducted during the
2014-15 at research farm in Hisar. Data for 11 quality traits were measured and
statistically analysed. More of the traits were found having high correlation coefficients at
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Al an e B e length of basal leaves, secondary branches, umbels per plant, seeds per umbellet, number

10 September of seeds per umbel and test weight exerted positive direct effect on seed yield per plant,

indicating that selection based on these traits would be effective for improving seed yield
in coriander germplasm lines.

Introduction

Coriander (Coriandrum sativum L.) is an
important annual herbaceous seed spices,
belongs to family Apiaceae (Umbelliferae)
with diploid chromosomal number 2n=22.
The name coriander derived from Greek word
“Koris” meaning bed-bug, because green
unripened seeds give fetid bug like odor
(Meena et al., 2010). It is a cross pollinated
crop, originated from Western Europe and
Asia (Gal et al., 2010).

In India it is mainly grown in Rajasthan,
Haryana, Andhra Pradesh, Madhya Pradesh

and Tamil Nadu. During 2013-14 in India it is
grown in 4,47,000 ha area with annual
production of 3,14,000 MT (Anonymous,
2015).

Initiation of a breeding programme in a crop
having genetic variation, it is important to
collect information on the agronomically
important characters to breed better varieties
(Dubley and Moll, 1969). Successful breeding
programme depends on traits that are related
to vyield, relationship among different traits
and their direct and indirect effects on one
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another (Ali et al., 2003). According to Deb
and Khaleque (2009) the knowledge about
association and interaction of different traits
with yield helps the breeder greatly in
selection programme with more precession
and accuracy. The intensity and direction of
association of the different traits with yield
were estimated with  genotypic and
phenotypic coefficient of correlation (Mode
and Robinson, 1959). Path analysis gives
exact picture of the relative importance of
direct and indirect influences of the
component characters towards seed yield
(Bhatt, 1973).

Correlation and path analysis have been used
in Dbreeding studies in different aromatic
plants (Gurubuz, 2001). This gives detailed
information to identify important characters to
be considered in improvement programme
through  selection.  So, the present
investigation was undertaken to estimate the
relative importance of direct and indirect
influences of the component traits toward
seed vyield, to identify important characters to
be considered in crop improvement
programme.

Materials and Methods

The present investigation entitled “Genetic
divergence studies in coriander (Coriandrum
sativum L.)” was conducted at Research Farm
of the Department of Vegetable Science,
Chaudhary Charan Singh Haryana
Agricultural University, Hisar, during winter
season of 2014-15. One hundred germplasm
lines of coriander evaluated during
investigation were collected from different
parts of the country i.e., Uttar Pradesh,
Gujarat, Haryana and Rajasthan. The
experiment was laid out in a randomized
block design with three replications. Hisar has
semi-arid climate with cold winter and hot dry
summer and is situated at 29°15° North
latitude, 75°72° East longitude and at an

elevation of 215.2 m above mean sea level.
The rains received during July to September
month is usually moderate to low and scanty.
Row to row and plant to plant spacing were
maintained at 50 cm and 20 cm respectively.
All the agronomic package of practices was
adapted to grow a healthy crop. In each
replication five plants randomly selected were
marked for observation. Observations were
recorded for eleven characters viz., Plant
height (cm), number of basal leaves, length of
basal leaves (cm), primary branches,
secondary branches, umbels per plant,
umbellets per umbel, number seeds per
umbellet, number of seeds per umbel, test
weight (g) and seed yield per plant (g).

The genotypic and phenotypic correlation
coefficients were calculated as per methods
given by Johanson et al., (1955), Miller et al.,
(1958) and Singh and Chaudhury (1985). For
the Path Coefficient Analysis, seed yield per
plant was taken as the dependent variable
while the rest characters were considered as
the independent variables. The direct and
indirect effects of the independent characters
on seed yield per plant was estimated by
simultaneous equation using the formula as
applied by Deway and Lu (1959).

Results and Discussion
Correlation studies

More traits were found having high
correlation coefficients at genotypic level than
at phenotypic level, indicating the inherent
association among the traits studied (Table 1).
In agreement with the current study, higher
genotypic correlation coefficients than their
respective phenotypic correlation coefficients
were reported by several researchers (Johnson
et al., 1955; Agedew, 2006) for soybean
(Glycine max L.), Adam (2006) for black
cumin (Nigella sativa L.) and Wassihun
(2006) for sorghum (Sorghum bicolar L.).
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Genotypic correlation analysis showed that,
the seed yield per plant had significant and
positive association with number of seeds per
umbel (0.740), umbelletes per umbel (0.508),
umbels per plant (0.487) and secondary
branches (0.239). At phenotypic level the
seed yield per plant had significant and
positive association with number of seeds per
umbel (0.677), umbelletes per umbel (0.457),
umbels per plant (0.435) and secondary
branches (0.199). The result is in agreement
with that of Bahandari and Gupta (1991) and
Tripathi et al., (2000), who reported positive
association of umbels with seed vyield in
coriander. Jindla et al., (1985) also reported a
positive association of umbels plant-1,
umbellets umbel-1 and seed umbel-1 with
seed yield in coriander. Singh and Mital
(2003) similarly reported positive and
significant association of number of umbel
plant-1 with seed vyield plant-1 in sweet
fennel. Hence, selection of coriander plants
having these features will facilitate coriander
seed yield improvement.

At genotypic level, plant height was
significantly  positively  correlated  with
number of basal leaves (0.920), length of
basal leaves (0.913), primary branches
(0.968), secondary branches (0.802), umbels
per plant (0.425), umbellets per umbel
(0.412), seeds per umbellet (0.958) and test
weight (0.908). Whereas, number of seeds per
umbel (0.043) had non-significant positive
association. Plant height had significant
positive phenotypic correlation with number
of basal leaves (0.865), length of basal leaves
(0.862), primary branches (0.884), secondary
branches (0.688), umbels per plant (0.372),
umbellets per umbel (0.358), seeds per
umbellet  (0.849) and test  weight
(0.781).Whereas, number of seeds per umbel
(0.038) had  non-significant  positive
correlation. Similar results are reported by
Singh et al., (2008) in coriander.

In genotypic correlation, number of basal
leaves was significantly positively correlated
with length of basal leaves (0.904), primary
branches (0.864), secondary branches (0.820),
umbels per plant (0.444), umbellets per umbel
(0.446), seeds per umbellet (0.839), number
of seeds per umbel (0.181) and test weight
(0.775). Phenotypic level with length of basal
leaves (0.874), primary branches (0.800),
secondary branches (0.691), umbels per plant
(0.386), umbellets per umbel (0.389), seeds
per umbellet (0.758), number of seeds per
umbel (0.164) and test weight (0.679). Similar
results obtained for length of basal leaves also
these findings are in agreement with
Dhirendra sing et al., (2006), Ali et al., (1993)
in coriander. Hence, selection of coriander
plants having these features will facilitate
coriander seed yield improvement.

Similarly, the other characters like length of
basal leaves, primary branches, secondary
branches and umbels per plant recorded
significant and positive association with yield
contributing traits. Similar, results obtained
by Dhirendra sing et al., (2006), Ali et al.,
(1993) in coriander. In both genotypic and
phenotypic level, seeds per umbellet showed
the significant and positive correlation with
number of seeds per umbel (0.163 & 0.148)
and test weight (0.934 & 0.913).

Number of seeds per umbel positively and
significantly correlated with test weight
(0.125 and 0.110 respectively) in both
conditions. Similar results are reported by
Shridhar et al., (1990 b) Dhirendra singh et
al., (2006), Kailashchandra et al., (2000) in
coriander and fenugreek. Hence, selection of
coriander plants having these features will
facilitate coriander seed yield improvement.
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Table.1 Genotypic (below diagonal) and phenotypic (above diagonal) correlation coefficients for yield attributing traits in coriander genotypes

Characters Plant |Number of| Length of | Primary |Secondary| Umbel/ | Umbellets/ | Number seeds/| Number of Test Seed
height | basal |basal leaves| branches | branches plant umbel umbellet  |seeds/umbel| weight |yield/plant
leaves

Plant height 1.000 | 0.865 | 0.862" | 0.884~ | 0.688" | 0.372" 0.358" 0.849" 0.038 0.7817 | -0.033
Number of basal Leaves|0.920" | 1.000 0.874" | 0.800 | 0.691" | 0.386" 0.389" 0.758" 0.164~ | 0.679" 0.083
Length of basal leaves |0.913" | 0.904" 1.000 0.838" | 0.623° | 0.267 0.276 0.803" 0.1637 | 0.7317 0.068
Primary branches 0.968"| 0.864 | 0.889" 1.000 | 0.702™ | 0.379" 0375 0.951"" 0.102 0.869" 0.023
Secondary branches 0.8027| 0.8207 | 0.734" | 0.827 1.000 0.613" 0.551" 0.683" 0.2327 | 0590 | 0.199"
Umbel / plant 0.4257| 0.4447 | 0.3027 | 0.430° | 0727 1.000 0.976" 0.414" 0.3747 | 0.347" | 0.435"
Umbellets /Jumbel 0.412"°| 0446~ | 0.309" | 04227 | 0693 | 0.985" 1.000 0.410" 0.423" | 0.339" | 0457
Number seeds /umbellet|0.958" | 0.839” | 0.872" | 0.993" | 0.835 | 0474~ 0.466 1.000 0.148"7 | 0.913" 0.078
Number of seeds/umbel | 0.043 | 0.181" | 0.176 0.111° | 02817 | 0427 0.480" 0.163" 1.000 0.110° | 0677
Test weight 0.9087| 0.775 | 0.820° | 0.932" | 0.753" | 0.410" 0.399" 0.934" 0.125 1.000 0.071
Seed Yield/Plant (g) -0.034 | 0.091 0.073 0.025 0.239" | 0.487" 0.508" 0.085 0.740" 0.079 1.000

Table.2 Direct (diagonal) and indirect (off-diagonal) phenotypic path coefficients of different characters for yield per plant in
113 genotypes of coriander

Characters Plant |Number of| Length of Primary | Secondary | Umbel/ {Umbellets/| Number | Number of |Test weight| rg with
height basal |basal leaves| branches | branches | plant umbel seeds/  [seeds/umbel yield
leaves umbellet

Plant height -0.28480 [0.01462  |0.14885 -0.16657 0.00358  |0.12856 |-0.01746 [0.00432 0.02102 0.11522 -0.034
Number of basal Leaves |-0.24624 [0.01691  [0.15087 -0.15073 0.00360  |0.13322 |-0.01898 |0.00385 0.09027 0.10021 0.091
Length of basal leaves -0.24553 0.01478  |0.17264 -0.15791 0.00325 |0.09231 |-0.01343 |0.00408 0.08946 0.10790 0.073
Primary branches -0.25176 [0.01353  |0.14469 -0.18840 0.00366  |0.13103 |-0.01828 |0.00483 0.05590 0.12815 0.025
Secondary branches -0.19588 [0.01168  [0.10763 -0.13225 0.00521  |0.21178 |-0.02686 [0.00347 0.12748 0.08699 0.239
Umbel / plant -0.10601 0.00652  [0.04615 -0.07149 0.00319  |0.34534 |-0.04756 [0.00210 0.20568 0.05122 0.487
Umbellets /Jumbel -0.10198 (0.00658  [0.04757 -0.07064 0.00287  |0.33690 |-0.04880 [0.00208 0.23261 0.05008 0.508
Seeds /Jumbellet -0.24183 (0.01281  |0.13864 -0.17912 0.00355  |0.14295 |-0.01999 (0.00508 0.08134 0.13477 0.085
Number of seeds/umbel  |-0.01089 [0.00278  |0.02809 -0.01916 0.00121  |0.12919 |-0.02063 |0.00075 0.54978 0.01624 0.740
Test weight -0.22239 0.01148  |0.12626 -0.16366 0.00307 |0.11989 |-0.01655 |0.00464 0.06051 0.14754 0.079

Residual effect

0.46978
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Path coefficient analysis

The low (0.4697) residual effect was
indicating high contribution of independent
characters toward the dependent character i.e.
seed yield per plant. The data presented in
Table 2 shows that length of basal leaves
exerted moderate positive direct effect
(0.17264) on seed yield per plant, its indirect
effects were moderate positive via plant
height (0.14885), number of basal leaves
(0.15087), primary branches (0.14469),
secondary branches (0.10763), seed per
umbellet (0.13864) and test weight (0.12626).
Positive negligible indirect effect was shown
by umbels per plant (0.04615), umbellets per
umbel (0.04757) and number of seeds per
umbel (0.02809). The basal leaf length had
high positive direct effect on seed yield plant-
1. In addition, it had positive and significant
associating with seed yield plant-1. This is in
agreement with Diedrichesen (1996), who
reported that coriander genotypes with long
basal leaves had high seed yield.

Path coefficient analysis, shows that umbels
per plant exerted moderate high positive
direct effect (0.34534) on seed yield per plant,
its indirect effects were moderate high
positive via plant height (0.12856), number of
basal leaves (0.13322), primary branches
(0.13103), secondary branches (0.21178),
umbellets per umbel (0.33690), seed per
umbellet (0.14295), number of seeds per
umbel (0.12919) and test weight (0.11989).
Negligible positive indirect effect exerted by
length of basal leaves (0.09231). High
positive direct effect exerted for the character
number of seeds per umbel (0.54978) on seed
yield. Its indirect effects were also moderate
positive for secondary branches (0.12748),
umbels per plant (0.20568) and umbellets per
umbel (0.23261) and low positive for plant
height (0.02102), number of basal leaves
(0.09027), length of basal leaves (0.08946),
primary branches (0.05590), number of seeds

per umbel (0.08134) and test weight
(0.06051). Path coefficient analysis, shows
that test weight exerted moderate high
positive direct effect (0.14754) on seed yield
per plant, its indirect effects were moderate
positive via plant height (0.11522), number of
basal leaves (0.10021), length of basal leaves
(0.10790), seed per umbellet (0.13477) and

primary branches (0.12815). Negligible
positive effect for secondary branches
(0.08699), umbels per plant (0.05122),

umbellets per umbel (0.05008) and number of
seeds per umbel (0.01624).

Though correlation analysis indicates the
association pattern of component traits with
yield, they simply represent the overall
influence of particular trait on yield rather
than proving cause and effect relationship.
The technique of path analysis developed by
Wright (1921) and demonstrated by Dewey
and Lu (1959) facilitates in portioning the
correlation coefficients into direct and indirect
contribution of various characters to the yield.
As such, it measures the direct influence of
one variable upon others. Such information
would be of great value in enabling the
breeder to specifically identify important
component traits of yield and utilize the
genetic stock for improvement in a planned
way. In the present study, path coefficient
analysis was worked out using yield per plant
as a dependent character and other ten
selected characters as independent variables.
It measures the direct as well as indirect
effects of independent variables (characters)
on one variable through other traits.

Among 11 characters chosen for path
analysis, the results reveals that high positive
direct effects were exerted by traits like
number of basal leaves, length of basal leaves,
secondary branches, umbels per plant, seeds
per umbellet, number of seeds per umbel and
test weight on seed yield per plant. Similar,
results are obtained by Dhirendra singh et al.,
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(2006), Prajapati et al., (2010), Kole (2004)
and Jain et al., (2003) in coriander and
fenugreek. Other characters viz., plant height,
primary branches and umbellets per umbel
showed moderate negative direct effect on
seed yield per plant. These results are in
accordance with findings of Singh et al.,
(2008), Dhirendra singh et al., (2006),
Prajapati et al., (2010) in coriander and
fenugreek.
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