Studies on path coefficient analysis and correlation to evaluate the relationships between yield
and its components in Fenugreek (Trigonella foenum-graecum L.)

ABSTRACT

The present investigation was carried out for, Correlation studies and Path Coefficient Analysis in
Fenugreek (Trigonella foenum-graecum L.) The correlation of different traits with seed yield was
examined both at phenotypic and genotypic levels and the study showed that genotypic correlation
coefficient values were higher than the phenotypic values. This indicated that how much of
phenotypic correlation coefficient are influenced by environment. The seed yield per plant was
positive and significant with biological yield per plant, test weight and number of branches per plant
at genotypic and phenotypic levels.The maximum direct positive effect on seed yield per plant was
observed in biological yield per plant, harvest index, days to 50 per cent flowering, number of seed
per pod, number of branches per plant and number of pods per plant.In the presentiinvestigation,
genotypes viz., AFG-4 and RMT-303 were superior not only for seed yield per plant but also related
traits like biological yield, test weight and number of pods per plant. These diverse genotypes can be
used in future breeding programme of fenugreek.
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INTRODUCTION

Fenugreek (Trigonella foenum-graecum L.; 2n=16) belongs to the family Fabaceae and is a multiuse
and commercially important spice crop grown for its seeds; tender shoots and fresh leaves. It is an
annual and self-pollinated seed spice that-originated from Western Asia and South East Europe. The
genus Trigonella consists of 50 species, ‘most of which have an oriental origin in the Iranian/Indian
region; 11 species occur in India, out:of which Trigonella foenum-graecum L. (fenugreek) and
Trigonella corniculata L. (kasurimethi /champa methi) are commercially cultivated in India (Singhania
etal., 2006).

Fenugreek seeds and herbs are well known for their distinct aroma and slightly bitter taste. In the
recent past, the use of fenugreek has been well recognized and demand is increasing due to its
multifarious uses as food, spice, forage; medicinal plant, cosmetics and a source for natural diosgenin
and galactomannanin.the pharmaceutical and steroid industries (Rajagopalan, 2001; Moyer et al.,
2003 and Acharya, et al.;2007). Dried seeds are used in many Indian dishes such as pickles and
curries to bring:special flavor and aroma. Chopped leaves are used as a flavoring agent, sprouts as
salad and pot herbs as decoration. The Diosgenin content found in the leaves is of great medicinal
value and is being-used in contraceptive pills. Normally fenugreek seeds contain 0.4-1.26 percent of
diosgenin. The seeds also contain saponins and fibers. Apart from its use as a seed spice, several
medicinal uses.of fenugreek have been also reported. From ancient times, it has been used to cure
flatulence; dysentery, diarrhea, dyspepsia with lack of apatite and severe cough. Fibers present in the
seed help lower blood sugar and thus helps in curing diabetes. It is also helpful in gastric problems,
effective in regulating the digestive system and provides relief in joint pain of old age people. Seed is
also used as a concentrated mixture to feed cattle which increases milk flow. Seeds of fenugreek
contain 48% carbohydrates, 25.5% protein, 20% mucilaginous matter, 7.9% fat and 4.8% saponins.
Apart from these properties, fenugreek seeds are rich in riboflavin (Vit By), niacin (Vit Bs), thiamin
(B,), folic acid, vitamin A, B (pyridoxine), and vitamin C. Important mineral nutrients such as copper,
potassium, calcium, iron, selenium, zinc, manganese and magnesium are also present in sufficient
amount. Seeds taste a little bitter due to the presence of an alkaloid, called, —Trigonellin.

Though seed spices are being used for a long time and their importance is known from even ancient
times but still there is a lack of effort for the improvement of the genetic potential of these crops.



The germplasm is used as the most valuable reservoir to provide variability for various traits that are
a prerequisite for a successful breeding programme. Yield is a complex quantitative character highly
influenced by environmental conditions, resulting in difficulty to determine whether the observed
variability is heritable or not, for this, heritability is a suitable measure to estimate the heritable
genetic portion of the total variability. The estimation of heritability along with genetic advances is
generally more useful to provide a clear prediction of the breeding value. Correlation reveals only the
direction and magnitude of association between any two traits however the path coefficient analysis
partition the correlation into direct and indirect effects of various components on yield and serves as
a powerful tool in the selection procedure accordingly.

MATERIALS AND METHODS

The present investigation on fenugreek for correlation and path analysis was conducted at .12
genotypes, raised in randomized block design with three replications during the Rabi season 2023-
2024.0bservations were recorded on plot as well as single plant basis. Observations‘en plot basis
were recorded for days to 50 per cent flowering, days to maturity, whichiobservations based on
single plant were recorded for plant height (cm), number of branches per plant, number of pods per
plant, number of seed per pod, pod length, test weight (g), biological yield periplant(g), harvest
index and seed yield per plant. For recording single plant observations five competitive plants were
randomly selected from each plot. Average of these five plants with.respect to plant height (cm),
number of branches per plant, number of pods per plant; number of seed per pod, pod length, test
weight (g), biological yield per plant (g), harvest index and seed yield per plant.was used for
statistical analysis. The genotypic co-variance was calculated as perJohnson et.al., (1955). To
estimate a cause and effect relationship the partitioning of genotypic and phenotypic correlation
coefficient was done into direct and indirect effects by path analysis as suggested by Dewey and Lu
(1959) and developed by Wright (1921).

RESULTS AND DISCUSSION

Correlation coefficient

The study of correlation coefficient indicated the degree of association between the dependent
variable i.e. yield and.its contributing component traits. In the present study, thirteen characters were
studied to find out the genotypic and phenotypic correlations with seed yield. It was found that the
value of the genotypic correlation coefficient was higher than the phenotypic correlation coefficient
value for @all the characters under study. This indicated how much of the phenotypic correlation
coefficient is.influenced by the environment. The seed yield per plant had a positive and significant
association with biological yield per plant, test weight and number of branches per plant. Whereas,
negative and significant correlation expressed with days to 50 per cent flowering. These results were
found injagreement with an earlier report by Chandra et al. (2000), Ayanoglu et al. (2004), Kole and
Mishra (2006), Sharma & Sastry (2008), Singh & Pramila (2009), Kole and saha (2012), Pushpa et al.
(2012), Yadav et al. (2013), Patil (2014), Gurjar et al. (2015), Wojo et al. (2016), Mamatha et al.
(2017), Kumar et al. (2018) and Singh et al. (2019).

Path analysis

The results of path coefficient based on genotypic coefficient taking seed yield per plant as dependent
variable indicated that the characters biological yield per plant, harvest index, days to 50 per cent
flowering, number of seed per pod, number of branches per plant and number of pods per plant
showed positive direct effect on seed yield per plant while traits like test weight, plant height, pod



length and days to maturity exhibited negative direct effect on seed yield per plant. Similar finding
also reported by Chandra and Sastry (2000), Balai et al. (2006), Sharma and Sastry (2008), Singh and
Pramila (2009), Prajapati et al. (2010), Dashora et al. (2011), Fikreselassie et al. (2012), Yadav et al.
(2013), Pathak et al. (2014), Kumari et al. (2015), Lodhi et al. (2015), Singh et al. (2016) and Kumar
et al. (2018).

CONCLUSION

In the present investigation, genotypes viz., AFG-4 and RMT-303 were superior not only for seed
yield per plant but also related traits like biological yield, test weight and number of pods per plant.
These diverse genotypes can be used in future breeding programme of fenugreek.
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