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Stability analysis for yield and yield attributes in fenugreek under
water limiting conditions (Trigonella foenum-graecum L.)
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Abstract
Thirteen genotypes of fenugreek (Trigonella foenum-graecum L.) were evaluated over three environments during rabi
2012-13 in Randomized Block Design with 3 replications to estimate stability parameters for days to 50 per cent
flowering, plant height, branches per plant, days of 75 % pod maturity, number of pods per plant, pod length, number of
seeds per pod, test weight, biological yield and seed yield per plant. Environment wise analysis of variance was
significant for all the traits in all the environments. Genotype x environment interaction was significant for all the
characters. Environment + (variety x environment) component was significant for most of the traits viz., plant height,
number of branches, days to 50 per cent flowering, number of pod per plant, biological yield and seed yield per plant.
The pooled analysis was significant for all the traits except branches per plant, days of 50% flowering and days of 75%
pod maturity. The environmental indices had wide differences for seed yield ranging for -2.053 in environment - I to
1.859 in environment - III as well as for other characters. The highest yielding variety was AFg-6 followed by AM-413
and AFg-3 among thirteen genotypes of the present study. Mean seed yield was linearly influenced by the environment
it was lowest in the most unfavorable environment. The test weight and branches per plant was least affected by
environment. Genotypes C-1-32-17 is found relatively stable therefore more suitable for seed yield. This may be used
in further improvement programmes to generate stable genotypes. Genotype AFg-3, AFg-6 and AM-413 have below
average stability for the seed yield for better environment. Genotype AFg-4, B-2-19 and AM-293 have above average
stability for seed yield and suitable for poor environment.
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diosgenin which is used in preparation of contraceptives.
Fenugreek is mainly cultivated in India, Argentina, Egypt,
Morocco, Southern France, Algeria, Ethiopia and Lebanon
(Bose et al., 2). In India it is mainly cultivated in the state
of Rajasthan, Gujrata, Tamil Nadu, Andhra Pradesh, Uttar
Pradesh, Himachal Pradesh, Madhya Pradesh and
Haryana covering an area 93090 ha with an annual
production and productivity of 112845 tonnes and 1212.2
kg/ha, respectively a per advance estimates for the year
2012-13 (Anonymous, 1).

Introduction
Fenugreek (Trigonella foenum-graecum L.) is a selfpollinated crop. It occupies a prime position among various
seed spices grown in India. It is an annual herb belonging
to sub-family Papilionaceae of the family Fabaceae. The
plant leaves and seeds are widely consumed in Indo-Pak
subcontinent as well as in other oriental countries as a
spice in food preparations, and as an ingredient in
traditional medicine. Seeds are used as condiments and
for flavoring food preparation. It is aromatic, carminative,
tonic and abscesses ulcers and internally as emollient
for inflammation of intestinal tract (Rathore et al., 5,
Meena et al., 6). Its tender leaves are consumed as leafy
vegetable, chopped leaves are mixed in flour to prepare
“parantha”. In addition to this it serves as a soil renovating
crop. Being a legume, its roots are endowed with root
nodules containing “Rhizobium” which fix atmospheric
nitrogen for plant, thus, its cultivation enriches the soil
with nitrogen. The seeds contain important steroid,

Fenugreek is having an high influence of environment
on the morpho-physiological expression, therefore
an evaluation of germplasm under different environment
to ascertain the real potential of the genotype
(Toshniwal, 9) is necessary. Information on seed and
forage yield of fenugreek line is extremely limited. Hence,
this study was conducted to elucidate the effect of G, E,
and G x E on seed yield of newly identified fenugreek
lines, by quantifying their individual contribution to yield
variance.
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environment-I (Midterm stress environment), the least
favorable is environment-II (Terminal stress environment).
For other characters namely plant height, number of
branches, days of 50 per cent flowering, Days of 75 per
cent pod maturity, pods plant-1, number of seeds pod-1,
pods length and seed yield the most favorable environment
is environment-III (Non stress environment).
Joint Regression Analysis of Variance
Stability analysis by joint regression analysis (Eberhart
and Russell 3) revealed that the linear component of
G x E interaction was highly significant for number of
branches and days to 50 % flowering indicating that
genotypes had divergent linear response to the
environmental changes for number of branches and days
to 50 % flowering (Table 3). The G x E (linear) was not
significant for remaining characters indicating that
variation in the performance of genotypes was predictable.
Similar response was also obtained by Toshniwal (8) for
plant height, pods plant-1, grain pod-1 and test weight in
fenugreek. The pooled deviation were also significant for
all the traits except number of branches, days of 50 %
flowering and days of 75 % pod maturity (Table 3)
suggesting that deviations from linear regression also
contributed substantially to the differences in stability of
the genotypes for these characters. Therefore, indicating
non-predictable performance of genotypes across to
environments. It may be concluded that for seed yield
both linear as well as non-linear components were highly
significant indicating that the both predictable and
unpredictable components contributed significantly,
towards the differences in stability among different
genotypes.
Stability Parameters
Stability parameters were calculated for biological yield
and seed yield per plant (Table 4). The mean biological
yield ranged from 12.32 (AM-327) to 23.74 (B-2-19) with
general mean 19.12. The environmental indices ranged
from 13.55 to 23.78 indicating wide differences among
the environments. The regression coefficient ranged from
-0.090 (AM-292) to 1.998 (AFg-6). The S2d estimates for
genotypes RMt-305, AM-327, AM-292, B-2-19, AM-293
and AFg-5 was at zero but other genotypes S2d deviated
significantly from zero. The genotype AFg-5 ( X = 19.58
i = 0.86 and S2d = -1.05), AM-293 ( X = 21.68 i = 0.90
and S2d = -1.63) and (B-2-19 ( X 23.74 i = 0.88 and S2d
= -1.51), had high mean than general mean, regression
coefficient was equal to 1 with non-significant S2d value,
so these genotypes are most stable for biological yield.
AFg-5, AM-293 and B-2-19 considered being most
desirable genotypes because these genotypes had high
mean than general mean and regression coefficient near
about unity. It is interesting to note that all the genotypes
having high mean were found suitable for better

Material and methods
Thirteen advance genotypes of fenugreek were used for
this study. The experiment was laid out in randomized
block design with three replications in each three
environments. Thirteen genotypes were randomly allotted
in each replication using random number during rabi 201213. Three environments were created artificially by
providing controlled irrigation viz. Midterm water stress
environment, Terminal water stress environment and Non
water stress environment. The plot size was 3 x 2 m and
crop geometry was 50 x 5 cm. Observations were recorded
for plant height, days to 50 per cent flowering, number of
branches per plant, days of 75 per cent maturity, number
of pods plant-1, number of seeds pod-1, pod length, 1000seed weight, biological yield plant-1 and seed yield plant-1.
The data on each character were subjected to standard
statistical analysis of variance for each environment
separately (Panse and Sukhatme, 7). Later the data of
each were subjected to pooled analysis of variance
(Singh and Choudhary, 8). Further, stability analysis was
carried out according to Eberhart and Russell (3).

Result and discussion
Analysis of variance for each character was done in
each environment to know the differences in the
genotypes. Significant difference between genotypes were
observed for all the characters namely, plant height,
branches plant-1, days to 50 per cent flowering, days of
75 per cent pod maturity, number of pods plant-1, number
of seeds pod-1, pod length, test weight, biological yield
and seed yield plant-1 in each environment. It indicates
that the genotypic differences are real and expressed in
all the environments. The pooled analysis of variance for
genotype x environment interaction revealed significant
differences among varieties for all the characters
except number of branches and biological yield. The
environmental effects were also highly significant for all
the characters except number of branches per plant, pod
length and test weight. While variety x environment
interaction was significant for all the characters, it indicated
the differential influence of environment on the expression
of genotypes to the most of the characters including seed
yield (Table 1).
Grading of Environments
The environment can be graded based upon the
overall mean performance of the variety (Finlay and
Wilkinson 4). Thus, an environmental index (which is the
difference between the mean of characters at the
environment in question and the grand mean) has been
calculated for all the characters and all the environments.
It is observed that suitable environment in the present
case, was different for different characters (Table 2).
For test weight the most favorable environment is
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environments. AFg-3, AM-413 and AFg-6 had high
biological yield than general mean and regression
coefficient more than unity so they are suitable for better
management conditions. AM-292 had high mean and less
regression coefficient (i = 1) so, these are suitable for
poor management conditions.
The mean seed yield per plant ranged from 4.15
(AM-327) to 9.31 (AFg-6) with general mean 7.39. The
environmental indices ranged from 5.34 to 9.25 indicating
wide differences among the environments. The regression
coefficient ranged from 0.09 (AM-292) to 1.93 (AFg-6).
The S2d estimates for genotypes RMt-305, C-1-32-17, AM292, AFg-4, AM-413 and B-2-19 (Table 4.4.5) was at zero
but other genotypes S2d deviated significantly from zero.
The genotype C-1-32-17 ( X = 7.41 i = 0.894 and
S2d =0.2692) had high mean than general mean, regression
coefficient was equal to 1 with non-significant S2d value,
so this genotype is most stable for seed yield per plant.
Genotype AFg-3 ( X = 7.70, i = 1.67 and S2d = 1.89,
AM-413 ( X = 8.87, i = 1.53 and S2d = 0.27) and AFg-6
(x =9.3122, i = 1.93 and S2d = 1.90) are suitable for
better environment. The genotype AFg-4 ( X = 7.57,
i = 0.45 and S2d = 0.61), B-2-19 ( X = 8.54, i = 0.57
and S2d = -0.03) and AM-293 ( X = 8.99, i = 0.57 and
S2d = 1.92) are suitable for poor environment as these
genotypes have better mean than general mean and lesser
regression coefficient thus, exhibiting above average
stability. It is interesting to note that all the genotypes
having high mean were found suitable for better
environments. AFg-3, AM-413 and AFg-6 had high seed
yield than general mean and regression coefficient more
than unity so they are suitable for better management
conditions. AFg-4, B-2-19 and AM-293 had high mean
and less regression coefficient (i = 1) so, these are suitable
for poor management conditions.
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