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Twenty genotypes consisting local  collections and varieties of  fenugreek were evaluated in
(RBD)  randomized  block  design  for  the  assessment  of  genetic  variability  parameters.
Genotypes  under  observation  showed  a  significant  variation  (P=0.05)  for  characters  under
study. The phenotypic and genotypic coefficient of variability was recorded high for number of
branches plant-1,  number of pods plant-1,  number of seeds pod-1,  test weight and seed yield
indicating  wide  range  of  variations  among  genotypes  and  offered  opportunities  for  crop
improvement. High to moderate heritability for all the characters under study with two genotypes
having high genetic advance and rest of all having low genetic advance was observed among
genotypes.  The  phenotypic  and  genotypic  correlation  among  characters  showed  positive
association of  yield with days to fifty percent flowering, plant height,  pod length,  number of
seeds pod-1, harvest index and test weight. The path coefficient study revealed that among all
characters studied number of pods, harvest index, dry matter, number of seeds pod-1 and plant
height  had  direct  positive  effect  on  seed  yield  indicating  importance  of  characters  for  the
selection of high yielding genotypes.
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Fenugreek  (Trigonella  foenum-graecum  L.),  is  an

annual herb indigenous to Mediterranean region widely

distributed throughout the world. It belongs to the family

Fabaceae,  having  somatic  chromosome  number

2n=2x=16. It  is  widely cultivated as a leafy vegetable,

condiment  and  seed  spice.  The  seeds  are  used  as

spices worldwide, whereas the leaves are used as green

leafy  vegetable.  It  is  principle  constituents of  curry

powder  used  in  India.  Moreover,  also  possesses

medicinal properties. Its seeds had been used in local

health  tradition  for  treatment  of  ailments  such  as,

dysentery,  enlargement  of  lever  span,  gout,  baldness,

leucorrhoea,  mouth  ulcer,  abdominal  pain,  kidney

problem, diabetes, dropsy, spleen, obesity, etc. (Jain et

al., 2013). It is an erect hairy annual growing upto 30-60

cm. It has long slender stems bear tripartite leaves, light

green ovate leaves toothed on margins. The flowers are

white  or  pale  yellow  in  colour.  The  plant  bears  thin,

sword-shaped  pods  with  a  curved  tip,  carrying  10-20

small  hard,  yellowish-brown  seeds  (Helambe  and

Dande, 2012). 

MATERIALS AND METHODS

The experiment  was  carried  out  at  College  of

Horticulture,  VCSG  Uttarakhand  University  of

Horticulture and Forestry,  Bharsar.  The altitude of  the

experimental site is about 1900 m asl at a longitude of

78.990 E and latitude of 30.0560 N. (Anon., 2012). The

estimate  of  PCV  (phenotypic  coefficients  of  variation)

and  GCV  (genotypic  coefficients  of  variation)  were

worked  out  as  method  given  by  Burton  (1953)  and

heritability,  genetic  advance  genetic  variability  and

character association were determined by following the

methodology of Johnson  et al.,  (1955). Phenotypic and

genotypic  correlation  coefficients  for  seed  yield  were

estimated  by  following  Al-  Jibouri  et  al.,  (1958)

methodology  while  path  coefficient  analysis  was

determined by Dewey & Lu (1959) method. 

RESULTS AND DISCUSSION

Perusal of the data presented in table 1&2 indicates

wide range of variation among the treatments for range

of  characters  under  observation.  Days  to  fifty  percent

germination, days to fifty percent flowering and days to

harvest  maturity  are  traits  indicating  earliness  in  the

genotype, only one genotype show the early germination

and  flowering  but,  mature  late  than  check. Two

genotypes show early maturity than check among all the

cultivar.  So,  these  cultivars  can  be  used  in  crop

augmentation program for the developing early varieties.

In  the  same  way,  vigorous  branching,  pods  plant-1,

seeds pod-1, pod length, and seed yield, are the major

yield  traits  influencing yield  directly  or  indirectly.

Genotypes showing superiority over check for yield and

yield  attributing  traits  might  be  used  to  develop  high

yielding  varieties.  Four  genotypes  were  observed

superior over check for various yield and yield attributing

characters.  Whereas,  only  two  genotypes exhibits

superiority over  check for dry matter content. Likewise,

thirteen genotypes exhibited superiority over  check for

harvest  index.  Therefore,  these  genotypes  can  be

utilized for quality improvement of crop. All the character

under  study  shows  significant  variations  among  the

different  genotypes.  The  results  observed  are  in

accordance  with  (Sharma  and  Shastry  et  al.,  2008,

Prajapati et al., 2014 and Giridhar et al., 2015). 

The assessment of PCV and GCV shows variations

present  in  on  hand  germplasm.  For  the  characters

studied,  higher  magnitude  of  PCV  than  GCV  was

obtained, though the difference was very less in a good

number of the traits. This indicates that these traits are

minimally  influenced  by  environmental  factors.

Generally, coefficients  of  variation  were  of  higher  to

lower magnitude suggesting that  genetic  diversity was

present in the germplasm. The findings are in conformity

with  (Banerjee  and  Kole,  2004,  Sharma  and  Sastry,

2008;  Prajapati  et  al.,  2010,  Pushpa  et  al.,  2012 and

Jain et al., 2013). The PCV was estimated high for days

to  fifty  percent  germination,  plant  length,  branches

number, pods number, seeds pod-1, test weight and yield

which were in concord with (Banerjee and Kole, 2004,

Sarada  et al.,  2008, Prajapati  et al.,  2010, Dashora  et

al.,  2011, Dashora  et al.,  2012, Singh  et al.,  2012 and

Jain et al., 2013). GCV was observed high for branches

number, pod number, seeds pod-1, test weight, and yield

moderate  for  plant  height  and  low  for  days  to  fifty

percent flowering which was in harmony with (Banerjee

and  Kole,  2004,  Sarada  2008,  Prajapati  et  al.,  2010,
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Singh et al., 2012 and Jain et al., 2013). The concept of

heritability  has  a  production value  in  governing  a

character, generally expressed in per cent. It is a  good

index for estimating transmission of a  trait  to offspring

from parent (Falconer, 1989). The estimate of heritability

is  useful  for  plant  breeders  in  order  to  select elite

genotypes  from  genetically  diverse  populations.  It

estimates  the  amount  of  genetic  variance  to  total

phenotypic  variance.  In  the  present study, heritability

ranges  from  35.99  to  97.00%.  High  heritability  was

observed for days to fifty percent germination, days to

fifty percent  flowering,  plant  height,  branches number,

pod number,  pod length,  days to maturity,  test  weight

and  yield  (Chandra  et  al.,  2000,  Banerjee  and  Kole,

2004, Sharma and Sastry, 2008, Prajapati  et al.,  2010,

Jain et al., 2013 and Singh et al., 2012), and for harvest

index  by  (Dashora  et  al.,  2011  and  Dashora  et  al.,

2012). High heritability was observed for number of seed

pod-1 by  (Sarada  et  al.,  2008).  Genetic  gain  under

assortment of per cent of the population mean was low

to high for various characters studied. The range was

from  9.50%  to  93.54%.  It  was  found  high  for  the

characters  viz. number  of  pods,  seed  yield  and  test

weight which were in close agreement with (Chandra et

al.,2000, Banerjee and Kole, 2004, Sarada  et al.,  2008

and  Prajapati  et  al.,  2010).  High  heritability  is

accompanied by high genetic gain for yield, test weight

and seeds pod-1 indicating more scope of selection on

the basis of these traits. Which is similar to the findings

of (Chandra  et al.,  2000, Banerjee and Kole, 2004 and

Sarada et al., 2008) shown in table 3. 

Correlation analysis  provides  information  for  the

recognition  of  important  characters  to  be  considered

during crop improvement program. Direct  selection for

complex traits such as yield is not notably efficient as

they are polygenic traits and their expression depends

on the performance of a range of component traits. So,

for  developing  high  yielding  genotypes,  assortment

should  be  intended  through  contributing  traits  which

necessitate  the  comprehension  of  their  extent  of

association  with  yield.  The  genotypic  correlation

coefficients  were higher  in magnitude than phenotypic

correlation  coefficients  presented  in  table  4.  The

information  on  nature  and  enormity  of  correlation

coefficients  helps  in  determining  selection  criteria  for

noteworthy  progress  characters  along  with  economic

yield. The genotypic correlation coefficient for seed yield

had a significant positive association with days to fifty

percent flowering, plant height, pod length, seeds pod-1,

harvest index and test weight. Similarly, seed pod-1 has

significant positive correlation with days to fifty percent

flowering, plant height and pod length. Pod plant-1 has

significant  correlation  with  days  to  fifty  percent

germination  and  branches  plant-1.  Pod  length  had

significantly positive correlation with days to fifty percent

flowering and plant height which was also observed by

(Chandra  et  al.,  2000),  Banerjee  and  Kole,  2004,

Dashora  et al.,  2011 and Jain  et al.,  2013).  Although,

correlation  studies  provide  useful  information  in

estimating the yield components but it does not provide

information about the nature and degree of contributions

made by number of independent traits. 

Path  coefficient  estimates  provides  basis  for

allocation of appropriate weightage to various attributes

while designing a program for the improvement of crop

yields  represented  in  table  5.  In  order  to  recognize

factors contributing significantly towards seed yield, the

estimates  of  direct  and  indirect  effects  were  also

computed through path coefficient analysis depicted in

table 3. The path coefficient analysis revealed that out of

all  characters  studied  number  of  pods  had  maximum

and  direct  positive  effect  on  seed  yield  followed  by

harvest index, percent dry matter, number of seeds per

pod and plant height whereas, number of branches had

maximum direct negative effect on seed yield followed

by  days  to  fifty  percent  germination,  days  to  harvest

maturity, days to fifty percent flowering, pod length and

test weight. Further, Test weigh had maximum indirect

positive  effect  on  seed  yield  followed  by  pod  length,

harvest  index,  number  of  seed per  pod,  plant  height,

days  to  fifty  percent  flowering,  days  to  fifty  percent

germination, number of branches and number of pods

whereas, days to harvest maturity had indirect negative

effect  on  seed  yield  previously  done  experiment  by

(Banerjee and Kole, 2004, Sharma and Shastry, 2008,

Kole  and  Saha,  2013)  also  reported  similar effect  of

yield attributing characters on seed yield.
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Table 1: Performance of genotype for morphological and yield traits.

Table 2: Performance of genotype for yield traits  

Table 3. Estimates of the phenotypic and genotypic coefficient of variability, heritability, genetic advance and genetic
gain for different traits
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Table 4. Phenotypic and Genotypic coefficients of correlation among different traits in Fenugreek

Where, 

*(Significant at 5% level of significance), ** (Significant at 1% level of significance) 

DG (Days to fifty percent  germination), DF (Days to fifty percent  flowering), PH (Plant Height), NOB (Number of Branches per plant)

NOP (Number of Pod per plant), PL (Pod Length) NOS (No. of seed per pod), PDM (Percentage dry matter), HI (Harvest index), DHM

(Days to harvest maturity), TW (Test weight), YPP (Yield per plot)

Table 5. Genotypic path estimates of direct and indirect effects of different traits on seed yield per plot in fenugreek

Residual effect = 0.182 
DG (Days to fifty percent germination), DF (Days to fifty percent flowering), PH (Plant Height), NOB (Number of Branches per plant)
NOP (Number of Pod per plant), PL (Pod Length) NOS (No. of seed per pod), PDM (Percentage dry matter), HI (Harvest index), DHM
(Days to harvest maturity), TW (Test weight), YPP (Yield per plot)

CONCLUSION On the basis of average performance of genotype, it

JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY Vol. 17  No. 3  2021

131



Variability studies in Fenugreek ...

can be predicted that Kammarpur Local Dugada Local

Adwari  Local  Hanumangarh  Local,  PEB,  Ramnagar

Local-2 Sankarpur Local, Nainidanda Local, Ramnagar

Local-2 Jaunpur Local, were superior over other entries

and over  standard  checks  for  yield,  quality  and  other

important  horticultural  traits.  All  the  genotypes  was

found  superior  for  most  of  the  character  under  study

such as plant  height,  number of  branches,  number of

pod,  pod  length,  number  of  seed  per  pod,  days  to

harvest maturity, test weight, seed yield. Therefore, they

can be further evaluated for stability analysis. Further, all

these genotypes can also be utilized in future breeding

programs for their superior characters. High heritability

coupled with high genetic advance as per cent of mean

and GCV were observed for number of pods, seed yield

and test weight indicating the presence of additive gene

effects  suggesting  more  scope  of  selection  for  these

traits. The path coefficient analysis revealed that out of

all  characters  studied  number of  pods,  harvest  index,

percent dry matter, number of seeds per pod and plant

height had maximum direct positive effect on seed yield

whereas,  number  of  branches,  days  to  fifty  percent

germination,  days  to  harvest  maturity,  days  to  fifty

percent  flowering,  pod  length  had  maximum  direct

negative effect on seed yield. These results showed that

selection  should  be  made  on  the  basis  of  these

characters for yield improvement in fenugreek.
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