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Correlation and Path Analysis for Seed Yield

its Contributing Traits and Oil content in
Ajwain (Trachyspermum ammi L.)
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Abstract  Twenty five elite genotypes of ajwain
along with three checks namely, Gujarat Ajwain-1,
Pratap Ajwain-1 and Local check were evaluated
under four different environments to understand the
contribution of various characters to the yield. The
genotypic correlation coefficients were higher than
corresponding phenotypic ones for most of the char-
acter combinations. Biological yield and test weight
had positive and significant association with seed
yield. The biological yield showed maximum posi-
tive direct effect followed by number of primary
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branches, plant height, number of umbelets per um-
bel and oil content. Biological yield and test weight
were the most important characters contributing to
seed yield and can be strategically used in the selec-
tion process for seed yield improvement in ajwain
under late shown condition.
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Introduction

Ajwain (Trachyspermum ammi L. Sprague, 2n=18),
belong to the family Apiaceae, a highly valued me-
dicinally important seed spices. It is native of Egypt
and is cultivated in Iraq, Iran, Afghanistan and India.
It is also known as Bishop’s weed and Carum in En-
glish and cultivated mainly for its seed, herb and
volatile oil. It has medicinal value specially for
curring indigestion, stomach pain and elements con-
cerning digestive system. It is also used in cholera,
diarrhea, gastric and urinary trouble. Seed contains
volatile oil (2-4%) that is yellow brownish in color
used in many Ayurvedic medicines and industries.
In India, it is grown in Gujarat, Rajasthan, Madhya
Pradesh, Bihar, Punjab, Tamil Nadu, West Bengal,
Andhra Pradesh and Uttar Pradesh. In India, 19000
m t of Ajwain was produced from 27000 ha area with
the productivity of 703.70 kg/ha [1]. In Rajasthan, it
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is cultivated in Chittorgarh, Udaipur, Jhalawar,
Pratapgarh, Baran, Rajsamand, Bhilwara and Kota
districts covering an area of 12620 ha with the pro-
duction and productivity of 9220 m t and 730.58 kg/
ha, respectively [2]. Ajwain is an annual herbaceous
plant. The plant is profusely branched having height
of 60-90 cm, erect with soft hair. It has feather like
leaves, 2-3 pinnately divided, and linear segments.
Flower is terminal compound umbel. The minute
grayish white fruits are oval in nature. The flowers
are protandrous and cross pollination occurs through
insects [3].

Various components of seed yield very often
exhibit varying degree of associations with seed yield
as well as among themselves. Analysis of correla-
tion coefficients between characters cntributing
directly or indirectly towards seed yield is a matter
of considerable importance in exercising the selec-
tion program. A study of correlation alone is not
enough to provide an exact picture of relative im-
portance of direct and indirect influences of each of
the component traits on seed yield. In this context,
path coefficient analysis is an important tool for plant
breeders in partitioning the total correlation coeffi-
cients into direct and indirect effects of indepen-
dent variables on dependent variable i. e. seed yield
per plant. Therefore, an attempt was made to study
correlation and path coefficient analysis in correla-
tion and path analysis for seed yield its contributing
traits and oil content in ajwain.

Materials and Methods

Experimental material consist of 25 elite genotypes
of ajwain viz., UA-7, UA-28, UA-29, UA-30, UA-
32, UA-41, UA-48, UA-53, UA-63, UA-66, UA-70,
UA-71, UA-83, UA-87, UA-90, UA-113, UA-125,
UA-127, UA-131, UA-141, UA-149,UA-168, UA-
169, UA-175 and Ua-191 and along with three
checks namely, Gujarat, Ajwain-1, Pratap Ajwain-1
and local check. These genotypes were evaluated
under four different environments viz E, (late kharif,
during 2013-14 at Udaipur), E, (late kharif, dur-
ing,2013-14 at Pratapgarh), E, (late kharif, during
2014-15 at Udaipur) and E, (late kharif, during
2014-15 at Pratapgarh) in randomized block desigh
with three replications. Each genotype was sown in

four row plot of 3.0 m row length. Row to row and
plat to plant distance was maintained as 30 cm and
10 cm at each location, respectively. All the recom-
mended agronomical practices and plant protection
measures were adopted to raise a healthy crop to at-
tain maturity. Fertilizers were applied @ 20 kg N :
20 kg P Oj at the time of sowing as basal dose while
20 kg N/ha was top-dressed in two split doses in thirty
and sixty days respectively. Crop was irrigated 6
times during the crop season. First irrigation was
given immediately after sowing and there after irri-
gation was given at an interval of 20-25 days. The
observations were recorded on ten randomly se-
lected plants of each genotype in each replication
for each environment for 11 quantiative characters
viz.,plant height, number of primary branches per
plant, number of umbels per plant, number of
umbelets per umbel, number of seeds per umbelets,
biological yield per plant, seed yield per plant, test
weight and oil content. However, days to 50% flow-
ering and days to 75% maturity were recorded on
plot basis, while oil content was estimated by using
[4] and average pooled mean values were used for
statistical analysis. The Genotypic and phenotypic
correlation coefficints were calculated from the
phenotypic and genotypic components of variances
and co-variances as per the procedure suggested ear-
lier [5, 6]. The direct and indirect effects of the yield
components on the yield were estimated by path co-
efficient analysis as suggested by wright [7] and
elaborated by Dewey and Lu [8]. The path coeffi-
cients were obtained by solving the ‘p’ normal equa-
tions following the matrix method given by Singh
and Choudhary [9].

Results and Discussion

Correlation coefficient of seed yield its contribut-
ing traits and oil content in ajwain showed most of
the important traits taken under this experiment were
positively and significantly correlated with seed yield
(Table 1). Seed yield is a complex polygnic charac-
ter resulting from interaction of various yield com-
ponents. Improvement in this character by selection
based on component characters appears to be more
useful as compared to selection of yield per se. Since
all yield contributing characters are correlated, the
change in one of the character would bring about a
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Table 1. Genotypic and phenotypic correlation coefficient among different characters studied in Ajwain for over pooled environment.

* % significant at 5% and 1% level, respectively.

No of
Day to Days Noof Noof um- Biolo-
50%  to75% Plant primary umbelsbelets Seeds  gical Test Oil Seed
flower- matu- height bran- per  per perum- yield weight content yield
Characters G/P ing rity (cm) ches  plant umbel belet (2) (2) (%) (2)
Days to 50% flowering G 100 0.07 0.07 034 002 014 022 025 020 022 027
P 100 048* 036 013 010 012 023 022 0.26 0.14 0.15
Days to 75% maturity G 1.00 012 011 015 032 -007 -027 -0.24 026 015
P 1.00 043* 019 013 018 029 0.12 0.16 0.04 0.10
Plant height (cm) G 100 009 025 031 024 -037 -0.28 -008 033
P 100 009 023 027 024 0.06 0.08 0.04 0.02
No of primary branches G 1.00 032 028 036 0.10 0.08 001 016
P 100 017 014 025 0.19 023 0.13 0.14
No of umbels per plant G 1.00 035 047% 001 -022 022 -0.17
P 100 016 032 0.06 -0.03 0.15 -0.00
No of umbelets per umbel G 1.00 007 -0.17 -0.30 -0.10 013
P 1.00 006 -0.02 -0.04 004 002
Seeds per umbelet G 1.00 -042%  -0.56%F 011 -044*
P 1.00 -0.11 -021 -000 016
Biological yield per plant(g) G 1.00 0.91%* 0.02 0.927%*
P 1.00 0.827%* 020 0.83%*
Test weight (g) G 1.00 002 0.85%*
P 1.00 021 0.72%%*
Oil content (%) G 1.00 0.01
P 1.00 0.15

series of changes in other characters. Thus, to bring
a change in yield or in any other characters (s) to a
desired level, proper understanding of association
among the yield and yield contributing characters is
must. If association is in desirable direction, it would
accelerate the rate of genetic gain and if it is in un-
desirable direction then it would restrict the genetic
progress.

Correlation of characters arises due to linkage
and pleiotropy. In general, genotypic correlations
were higher than phenotypic correlations. Grain
yield per plant showed positive significant correla-
tion with biological yield (0.92 and 0.83) and test
weight (0.85 and 0.72) at both genotypic and pheno-
typic level. Similar finding for yield and yield con-
tributing traits were reported earlier [10—12]. How-
ever, it had negative significant association with seeds
per umbelet (-0.44) at genotypic level. Grain yield
per plant exhibited negative and non-significant cor-
relation with days to 75% maturity (-0.15) and plant
height (-0.33) at genotypic level. Similarly seed
yield per plant were exhibited positive and non-sig-

nificant correlation with oil content (0.01 and 0.15),
days to 50% flowering (0.27 and 0.15) and number
of primary branches (0.16 and 0.14) at both geno-
typic and phenotypic level.

Another traits viz., days to 75% maturity (0.10)
and plant height (0.02) were exhibited positive and
non-significant correlation with seed yield per plant
at only phenotypic level. Days to 75% maturity (-
0.15), plant height (-0.33), and number of umbels
per plant (0.17) were exhibited negative and non-sig-
nificant correlation with seed yield per plant at ge-
notypic level while, it was also exhibited negative
and non-significant correlation with number of
umbelets per umbel (-0.13 and 0.02) at both geno-
typic and phenotypic level. Seeds per umbelet had
negative and non-significant correlation with seed
yield (-0.16) at phenotypic level. These findings
corroborate the earlier observaions of [13, 14].

Test weight showed positive and significant cor-
relation with Biological yield per plant (0.91 and
0.82) at both genotypic and phenotypic level whereas,
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Table 2. Genotypic path analysis showing direct (diagonal) and indirect effect (off diagonal) of eight characters on seed yield per plant

in Ajwain for pooled over the environments. Residual effect=0.17.

‘v’ with
seed
Plant No of No of No of Seeds Biological Test Oil yield
height primary  umbels umbelets  per yield weight  content per
Characters (cm) branches per plant perumbel umbelet (2) (2) (%) plant
Plant height (cm) 020 -0.03 014 0.05 -0.02 -0.59 020 -0.01 -0.33
No of primary branches -0.02 032 -0.18 -0.05 -0.02 0.16 -0.06 -0.00 0.16
No of umbels per plant 0.05 0.10 -0.56 0.06 -0.03 0.02 0.16 0.03 -0.17
No of umbelets per umbel 0.06 -0.09 -0.20 0.16 -0.00 -0.27 021 -0.01 -0.13
Seeds per umbelet 0.05 0.12 -0.26 0.01 -0.07 -0.67 040 -0.01 -0.44*
Biological yield perplant (g) ~ -0.07 0.03 -0.01 -0.03 0.03 1.61 -0.65 0.00 0.92%*
Test weight (g) -0.06 0.03 0.13 -0.05 0.04 147 -0.71 -0.00 0.85%*
Oil content (%) -0.02 -0.00 -0.12 0.02 0.01 0.02 0.01 0.13 001

it had negative and significant association with seeds
per umbelet (-0.56) at only genotypic level. Biologi-
cal yield per plant exhibited negative and significant
correlation with seeds per umbelet (0.42) at geno-
typic level. Our results are in close agreement with
the results obtained earlier [15, 16].

Seeds per umbelet showed positive and signifi-
cant correlation with number of umbels per plant
(0.47) at genotypic level. Plant height exhibited posi-
tive and significant correlation with days to 75%
maturity (0.43) at phenotypic level. Similarly day to
50% flowering had positive and significant correla-
tion with days to 75% maturity (0.48) at only phe-
notypic level.

Path analysis allows the correlation coefficient
into direct and indirect effect of the traits contrib-
uting towards the dependent variable. The path coef-
ficients studies (Table 2) revealed that biological
yield (1.61) showed maximum positive direct fol-
lowed by number of primary branches (0.32), plant
height (0.20), number of umbelets per umbel (0.16)
and oil content (0.13) on grain yield per plant. The
present findings are in close conformity with ear-
lier reports [11, 12].

Test weight (1.47) showed maximum positive
indirect effects followed by number of primary
branches (0.16) on grain yield per plant via biologi-
cal yield per plant. Seeds per umbelet (0.40) exhib-
ited maximum positive indirect effects followed by

number of umbelets per umbel (0.21), plant height
(0.20) and number of umbels per plant (0.16) via test
weight on grain yield per plant. On seed yield plant
maximum indirect positive effects were exhibited
seeds per umbelet (0.12) and number of umbels per
plant (0.10) via number of primary branches. Simi-
lar results have been earlier reported [10—12, 17].

Test weight (0.13) exhibited maximum positive
indiect effect on grain yield per plant via number of
umbels per plant while other characters showed nega-
tive and negligible indirect effects on grain yield per
plant so no need of explanation of these yield con-
tributing traits. These results are consonance with
the earlier findings [12, 18, 19]. Residual effects of
genotypic path was low (0.17) it means 83% vari-
ability contributed by yield component traits toward
the grain yield per plant while remaining variability
contributed by other factor either or environmental
factor or other traits toward the grain yield per plant
which was not included under the study.

On the basis of character association and path
analysis it can be concluded that biological yield and
test weight were the most important characters con-
tributing to seed yield and can be strategically used
in the selection process for seed yield improvement
in ajwain under late shown condition.
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