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Association and path analysis in fenugreek (7rigonella foenum graecum)
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ABSTRACT

Thirty fenugreek genotypes (7rigonella foenum graecumL) were evaluated during rabi season of 2012-13 to
explore its existing gene pool and identify the selection indices with an eye on a more comprehensive breeding
programme. Characters like number of pods per plant, protein content in seed, days to 50% flowering and dry weight
at flower initiation were found to have least variation among the coefficients both at phenotypic and genotypic level.
Broad sense heritability estimates were high for protein content in seed (96.9), followed by number of pods per plant
(96.7). The highest genetic advance as percentage of mean was recorded for dry matter content and dry weight at
flower initiation indicating that these characters are governed by additive gene action. Correlation coefficients at
phenotypic and genotypic level envisaged that biological yield was having significant and positive correlation with
chlorophyll content of the leaves, number of pods per plant, straw yield per plant, 1000 seed weight, dry matter
content of the plant as whole and seed yield per plant while negatively correlated with the harvest index. Path
coefficient analysis revealed that biological yield per plant, harvest index, dry weight at flower initiation, chlorophyll
content in leaves, number of branches per plant and 1000 seed weight were the most important characters contributing
towards seed yield and hence purposeful and balanced selection based on these traits would be more rewarding for

improvement of fenugreek.

Key words: Correlation, Fenugreek, Genetic variability, Path analysis

Fenugreek (Trigonella foenum graecum L.), popularly
known as “Methi” is an important seed spice crop largely
grown in India during Rabi season. Rajasthan and Gujarat
are the major fenugreek producing states followed by
Madhya Pradesh in which Malwa plateau contributes a
major share. In Madhya Pradesh, fenugreek-growing
districts are Jabalpur, Chhatarpur, Indore, Mandsaur,
Neemuch, Ratlam and Shajapur.The genus Trigonella has
two species, viz. T. foenum-graecum and T. corniculata.
Trigonella foenum-graecum plants are semi-erect, tall,
moderately branched with bold, typically yellow grains.
fenugreek seeds are used as condiments and flavouring
food preparations. They are aromatic, carminative, tonic
and galactagogue. Externally they are used in poultices for
boils, abscesses, ulcers and internally as emollient for
inflammation of intestinal tract. The seeds contain important
steroid ‘diosgenin’ which is used in preparation of
contraceptives. Very little effort has been made in collection,
maintenance and utilization of different genotypes for the
improvement of this crop. There is need to assess and
improve the existing genotypes and introduce cultivars for
seed purpose. Study of variability is a prerequisite for
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improvement of yield in any crop. The performance of
locally available cultivars of fenugreek is poor in the Malwa
region of Madhya Pradesh. Hence, an urgent need was felt
for genetic improvement to develop high yielding cultivars
suitable for such situations.

MATERIALS AND METHODS

The experimental material comprising of thirty
divergent genotypes were sown during Rabi season of
2012-13 under randomized block design with three
replications at Horticulture Research Farm, College of
Horticulture, Mandsaur (M.P.), India, situated in Malwa
plateau in Western part of Madhya Pradesh at North latitude
of 23.45%to 24.13%and 74.44° to 75.18" East longitudes at
an altitude of 435.02 meters above mean sea level. This
region falls under agro climatic zone No.10 of the state.
Row to row and plant to plant spacing were maintained at
40 cm and 20cm respectively. Requisite agronomic package
of practices were adapted to raise a healthy crop. In each
replication, five plants were randomly selected and tagged
for observation. Observations were recorded for ten
characters, viz. days taken to 50% flowering, plant height
(cm) at 90 DAS (Days after sowing), number of branches
per plant at 90 DAS, dry weight per plant at initiation of
flowering, number of branches per plant, days to 50 %
flowering, umbel/plant, umbellets/umbel, seeds/umbel,
number of pods per plant, number of seeds per pod,1000
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seed weight (g), biological yield (g), seed yield per plant
(g), dry matter content (g), length of pods (cm), harvest
index, straw yield per plant (g), protein content in seed
(%),0il content in seeds (%), chlorophyll content in leaves
(%) and seed yield per plant.

The recorded data were subjected to statistical analysis
as suggested by Panse and Sukhatme (1985). The genotypic
and phenotypic coefficient of variance was calculated as
per the formula suggested by Burton(1952), Heritibility and
genetic advance as per Hanson et.al (1956) and Johnson
et al. (1955) correlation coefficient

RESULTS AND DISCUSSION

The analysis of variance (Table 1) revealed that
significant variability was present in the germplasm for all
the characters studied. Estimates of genotypic (GCV) and
phenotypic (PCV) variances indicated that in general, the
phenotypic variances were higher than the corresponding
genotypic coefficient of variations, indicating the masking
influence of environmental factors in expression of these
traits. Wide variability occurred in dry weight at flower
initiation (PCV22.56, GCV21.36) followed by straw yield per
plant (PCV21.63, GCV18.23), dry matter content (PCV19.06,
GCV17.09), biological yield per plant (PCV17.97, GCV15.89),
This indicates the presence of sufficient amount of genetic
variability for these traits and can be exploited through
breeding procedure for the improvement of these characters.
This is in accordance with the findings of Sharma and
Shastry (2008). The difference between the value of PCV
and GCV was narrow for dry matter content, number of
seeds per pod, 1000 seed weight and plant height, which
indicates that phenotype was truly corresponding to its
genotype for these characters. Characters like number of
pods per plant, protein content in seed, days to 50%
flowering and dry weight at flower initiation were found to
be consistent in its behavior, both at phenotypic and

Table 1
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genotypic level and having lowest coefficient of variation.
It suggests that these traits were least influenced by the
non genetic factors and were hence quite stable. This is in
accordance with the findings of Banerjee and Kole (2004)
and Naik (2012). Heritability estimates in broad sense were
classified into three groups.high > 70, medium 50 - 70, and
low < 50. In the present investigation broad sense
heritability estimates were high for, protein content in seed
(96.9), followed by number of pods per plant (96.7), dry
weight at flower initiation (89.7) and chlorophyll content in
leaves(87.10), Similar findings were reported by Meena et
al. (2011) and Naik (2012). The genetic advance is more
useful than heritability alone in predicting the resultant
effect on selecting the best individuals. In the present
investigation, expected genetic advance was recorded high
with dry matter content (17.83), followed by number of pods
per plant (17.39), biological yield (10.75) and plant height
(10.50).This is in accordance with the findings of Prajapati
et al. (2010) and Naik (2012). Heritability estimates along
with the genetic advance are more useful than heritability
alone in predicting the resultant effect on selecting best
individuals. In the present investigation, expected genetic
advance expressed as percentage of mean was high for
straw yield per plant (31.66%), followed by dry matter
content (31.56%), protein content in seed (30.88%),
biological yield (28.95%) and number of pods per plant
(26.05%).High heritability coupled with high genetic
advance was observed for the above characters indicating
that these characters are governed by additive gene action,
hence there lies a good chance of improvement in these
traits through direct selection in the present material. Similar
findings were reported by Datta and Chatterjee (2004)
and Naik (2012).

Correlation and Path Studies
The estimates of genotypic correlation coefficient were

Genetic parameter of yield and yield attributing characters in fenugreek genotypes

Character Mean Range PCV GCV Heritability =~ Genetic ~ Genetic advance as
Min. Max. (%) (%) (BS) (%) advance percentage of mean

Plant height (cm) 6591 4620  74.83 9.89 8.74 78.2 10.50 15.93

No. of branches/plant 14.60 11.23 16.20 10.99 6.42 342 1.13 7.73

Dry weight at flower initiation (g) 3.86 2.23 5.27 2256 21.36 89.7 1.61 14.70

Chlorophyll content in leaves 54.11 45.47 59.47 7.19 6.71 87.1 6.98 12.89

(SPAD Unit)

No. of pods/plant 66.74  51.10  80.14 13.08 12.86 96.7 17.39 26.05

No. of seeds/pod 15.50 13.86 17.47 7.32 5.92 65.4 1.53 9.87

Pod length (cm) 11.12 9.82 12.19 7.10 3.51 24.4 0.40 3.59

Biological yield/plant (g) 37.13 2620  46.83 17.97 15.89 78.2 10.75 28.95

Straw yield per plant (gm) 24.92 13.50  33.62  21.63 18.23 71.0 7.89 31.66

Protein content in seed (%) 18.91 14.03 2553 15.46 15.23 96.9 5.84 30.88

Days to 50% flowering 4841  43.67 5333 5.19 432 69.4 3.56 7.35

1000 seed wt (g) 14.41 11.10 19.10 14.08 12.97 84.8 3.55 24.63

Dry matter content (g) 56.48  39.53 7523 19.06 17.09 80.4 17.83 31.56

Harvest index 3419 27.89  50.24 16.16 12.32 58.1 6.62 19.36

Seed yield/plant(g) 12.49 9.77 17.03 16.02 13.30 68.9 2.84 22.73
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higher than their corresponding phenotypic correlation
coefficient values for most of the characters under study
(Table 2 and 3). Phenotypic and Genotypic level envisaged
that biological yield was having significant and positive
correlation with chlorophyll content of the leaves, number
of pods per plant, straw yield per plant, 1000 seed weight,
dry matter content of the plant as whole and seed yield per
plant while negatively correlated with the harvest index.
However, biological yield per plant too showed positive
and significant correlation with plant height and number of
branches per plant only at genotypic level. Similar
associations were observed for straw yield per plant,
number of pods per plant which too exhibited positive and
significant correlation with number of branches per plant,
chlorophyll content, straw yield per plant, 1000 seed weight,
dry matter content and seed yield per plant, however it
was negatively and significantly correlated to harvest index.
Number of seeds per pod was positively and significantly
associated to dry weight during flower initiation, pod length,
protein content and seed yield per plant. Pod length enjoyed
a significant and positive correlation with protein content,
plant height, dry weight at flowering phase, 1000 seed
weight, dry matter content, harvest index and seed yield
per plant at genotypic level. Protein content in the seed,
too exhibited positive and significant association with
number of branches per plant ,number of seeds per pod at
both phenotypic and genotypic level. Plant height was
having positive association with 1000 seed weight, dry
matter content, seed yield per plant in a significant manner
both at phenotypic and genotypic level.

Genotypic path analysis (Table 4) of the different
characters revealed that biological yield had highest positive
direct effect on seed yield per plant followed by harvest
index, dry matter content, chlorophyll content in leaves,
number of seeds per pod, dry weight at flower initiation,
number of pods per plant, 1000 seed weight and number of
branches per plant. The straw yield per plant and pod
length had the highest negative direct effect on seed yield
followed by days to 50% flowering, plant height and protein
content in seed.

Phenotypic path analysis (Table 5) of the different
characters revealed that biological yield per plant had
highest positive direct effect on seed yield per plant
followed by harvest index, dry weight at flower initiation,
chlorophyll content in leaves, number of branches per plant
and 1000 seed weight. Straw yield per plant and plant height
had the highest negative direct effect on seed yield. Traits
like straw yield per plant and plant height imparted negative
direct effect on seed yield per plant. Thus, for increasing
seed yield per plant d emphasise on traits having positive
and direct effect should be given due importance and
balanced selection based on these traits would be more
rewarding for improvement of fenugreek. Similar
observations have been cited by scientists like Dashora et

ASSOCIATION AND PATH ANALYSIS IN FENUGREEK 955

al. (2011), Naik et al. (2011) and Fikreselassie et al. (2012).
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