
Indian Journal of Agricultural Sciences 85 (11): 1504–7, November 2015/Article

Stability of seed yield and its component traits in fennel (Foeniculum vulgare)
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ABSTRACT

Stability of eleven genotypes of fennel (Foeniculum vulgare M) was assessed for yield and component traits based
on three years consecutive experimentation, i.e. 2009-2011. Mean square due to environment + (variety × environment)
was significant for all the traits except number of umbellets per umbel indicating the existence of genotype × environment
interaction. Based on the mean performance, regression coefficient and deviation from regression values, it was
found that the stability of yield is imparted in the genotypes, viz. UF 281, AF 1, GF 11, JF 586 2/5, HF 131 and NDF
16 through the stable performance of major yield contributing traits like primary and secondary branches, number of
umbels and umbellets, number of seeds/plant and test weight. These genotypes may be useful genetic resources for
development of high yielding, stable varieties in fennel.
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Fennel (Foeniculum vulgare Miller) is well known for
its aromatic seeds which are used in flavoring food and
other value added products. Besides, it has high medicinal
application both in Ayurveda and Unani medicine as an
abortifacient, carminative, cardiotonic, stimulant, vermicide,
and lactagogue. Fennel seeds are popular as aromatic
carminative, emmenagogue, and stimulant and also used as
a stomachic (Lal 2014).

Though it is a native of Southern Europe and
Mediterranean region, it is cultivated in Germany, Spain,
France, Hungary, India and China. In India, Gujarat,
Rajasthan represents 95% of the total area and the average
productivity of the country is 13-15 q/ha (Spices Board
2014a). The earning from export of fennel is reported to be
around ` 10 Crore during the year 2012-13 (Spices Board
2014b). In the last five years, nearly 60 percent increase has
been achieved in export value, due to increasing demand of
the Indian spices in the world. Looking to the opportunity
available in the international market, seed spice crops needs
due attention in term of intensive research and development.

Although several high yielding varieties of fennel have
been developed, but basic genetic information on genotype
performance under varied environmental conditions is very
meager (Mangat 1986, Lal 2014, Drazic et al. 2014). Past
reports suggests that in these seed spices crops like fennel,
coriander, celery, anise; high amount of environmental
interaction exists for yield and yield contributing traits
(Drazic et al. 2014, Verma et al. 2014). Suitability of a
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variety/genotype for any agro ecological zones depends
upon its adaptability to the particular soil and climatic
conditions and uniform performance over and across the
period. In the scenario of climate change, it is also essential
to evaluate promising genotypes for its stability, as high
stability will make the variety/genotype sustain in the region
of adoption. Considering the above facts and figures,
genotype × environmental interaction was carried to identify
the suitable and stable genotypes for fennel genetic
improvement.

MATERIALS AND METHODS
A set of 11 genotypes of fennel (Table 1) comprising of

10 test entries contributed from different coordinating centres
of AICRP on Spices, IISR, Calicut and one national check
was evaluated in randomized block design with three
replications for three consecutive years during rabi 2009-

Table 1 Genotypes evaluated in the experiment

Entry Contributing centre

AF 1 Ajmer (Rajasthan.)
JF 586 2/5 Jagudan (Gujarat.)
RF 21 Dholi (Bihar)
RF 31
HF 131 Hisar (Haryana)
HF 143
UF 281 Jobner (Rajasthan.)
UF 282
NDF 16 Kumarganj (Uttar Pradesh)
NDF 24
GF 11 National check
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10 to 2011-12 at Agricultural Research Station, Kota to
study the stability performance. Each genotype was
accommodated in eight rows of 4m length with row to row
and plant to plant spacing of 30 cm and 10 cm, respectively.
All the recommended cultural practices were followed to
raise a good crop. Observations were recorded on five
randomly selected competitive plants from each genotype
in each replication for 10 characters, viz. plant height,
number of primary branches, number of secondary branches,
number of umbels, number of umbellets per umbel, number
of seeds per plant, test weight, seed yield while days to 50%
flowering and days to maturity were recorded on plot basis
in all the environments. The data were subjected to stability
analysis as per the model of Eberhart and Russel (1966), as
this model is easy to understand and is very familiar and
authentic for consideration by plant breeders.

RESULTS AND DISCUSSION
Pooled analysis of variance (Table 2) for stability

performance of different genotypes showed significant
difference for only three characters, viz. days to 50%
flowering, days to maturity and seed yield. Thus, the
genotypes were not significantly different for most of the
traits except the above said three. However, the mean squares
of environments were significant for all the characters
indicating that the environments were significantly diverse
from one another.

Mean square due to variety × environment interaction
was non-significant for all the traits except seed yield when
tested against pooled error. It revealed the non significant
differential response of the varieties to the changing
environments. But the performance of the genotypes for
seed yield was predictable across the environments. Whereas,
mean square due to environment + (variety × environment)
was significant for all the traits except number of umbellets
indicating the existence of genotype × environment
interaction. The environment linear component was also
significant for all the traits which indicated the difference
among all the environments and their considerable influence
on all the traits under study. The genotype × environment
(linear) mean squares were found to be non–significant for
most of the traits except the major yield attributes like
number of secondary branches, number of umbellets, number
of seeds per plant and seed yield indicating lack of differences
in the regression of the genotype on environment for most
of the traits. This implies that the tested genotypes showed
similar response to the different environments for the
expression of most of the characters except number of
secondary branches, number of umbellets, number of seeds
per plant and seed yield. It indicates significant differences
among the regression coefficients implying that the prediction
of the genotypes will be feasible across the environments
for these important traits.

The mean squares due to pooled deviations were
significant for all the characters except days to maturity
suggesting genotypic differences in the non – linear
regression for all the traits. It indicates the importance of
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non linear component accounting for total genotype x
environment interaction for all these characters. Therefore,
the prediction of the response of the genotypes on the basis
of regression analysis for these traits might not be reliable.
Similar results were reported by Mangat (1986). The higher
magnitude of linear component, i.e. environment (linear)
and variety × environment (linear) than the non-linear
component (pooled deviation) indicated that the prediction
of stability or performance of the genotypes could be made
reliably to some extent.

In a stability analysis, both linear (bi) and non – linear
(S2di) components of g × e interactions should be considered
for measuring the stability of genotypes (Eberhart and Russell
1966). Linear regression could be regarded as a measure of
response of a particular genotype, whereas the deviation
from regression (S2di) as the measure of stability. Thus, the
genotype with lowest deviation around the regression line
(S2di = 0) was considered to be the most stable and vice –
versa. The estimates of the three stability parameters, mean
performance, regression coefficient and deviation from
regression for different traits are presented in Table 3 and 4.
The highest mean value for seed yield was shown by the
genotype UF – 281 with bi value below unity and non
significant S2di value and, therefore, can be said to be the
most stable genotype followed by genotype AF 1.

For days to 50 % flowering, genotypes JF 586 2/5, AF
1 and for days to maturity, genotypes GF 11, JF 586 2/5 and
HF 143 with lowest mean were found to be the stable
genotypes owing to their mean lower than the population
mean (desirable for earliness), bi less than unity and non
significant S2di value indicating above average stability
(uniform performance even under poor environments).

The genotypes HF 143, HF 131 and NDF 24 with high
mean, bi above unity and non – significant deviation from
regression showed below average stability for plant height
(good performance in favourable environments only). While
genotypes UF 281 and GF 11 with mean lower than the
population mean (desirable for developing dwarf / semi
dwarf varieties), bi less than unity and non significant
deviation showed above average stability (uniform
performance even under poor environments).

HF 143 had the highest mean for number of primary
and secondary branches and non – significant deviation
from regression, but due to bi above unity, it has below
average stability. While for the same trait, the genotypes JF
586 2/5, HF 131, NDF 16 and GF 11 showed above average
stability due to bi either near to or less than unity. For
number of umbels, genotypes NDF 16 and HF 131 indicated

above average stability owing to their high mean values, bi
less than unity and non–significant S2di values. For number
of umbellets, average stability was indicated by the genotypes
JF 586 2/5, AF 1 and UF 281 due to their highest mean, bi
near to unity and non – significant S2di. With high mean
values, near to unity regression and non – significant
deviation from regression, genotypes JF 586 2/5, GF 11, HF
131 and UF 281 were found to be highly stable for number
of seeds per plant. The genotypes UF 281, UF 282 and GF
11 indicated above average stability for test weight.

The information generated from the present investigation
suggests that in fennel considerable amount of genetic
stability with respect to environmental interactions do exists.
Based on the mean performance, regression coefficient and
deviation from regression values, it can be concluded that
the stability of yield is imparted in the genotypes UF 281,
AF 1, GF 11, JF 586 2/5, HF 131 and NDF 16 through the
stability of major yield contributing traits like primary and
secondary branches, number of umbels and umbellets,
number of seeds per plant and test weight. These genotypes
are useful genetic resources for development of high yielding
and stable varieties in fennel.
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