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ABSTRACT
The present research was carried out on four genotypes of fenugreek viz. HM-202, HM-204, HM-205 and HM-214,
with four seed lots of each genotype including fresh, one year, two year and three year old seed lot. In this
experiment, all the four seed lots of each four genotypes were tested for various physiological and biochemical basis
for loss in viability and vigour. It was observed that, test weight (g), seed density (g/cc), standard germination (%),
seedling length (cm), dry weight per seedling (mg), vigour index-I & II, viability (%) by tetrazolium test, speed of
emergence, seedling establishment (%) decreased whereas, mean emergence time (days) and electrical conductivity
(µS/cm/seed) of seed leachates increased with ageing period. The seed of each genotype sustain their germination
up to two year thereafter, the germination falls below IMSCS (70 %). Maximum germination was retained by
genotype HM-202 followed by, HM-205 and maximum loss of germination was observed in genotype HM-214,
hence the genotype HM-202 was found superior in respect of viability, vigour and storability whereas genotype
HM-214 was found poor under ambient conditions.
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I. INTRODUCTION
Fenugreek (Trigonella foenum-graecum L.) belongs to
the sub family papilionaceae of Leguminosae is an
important multiuse seed spice crop cultivated in India.
Seed quality plays an important role in the crop
establishment and overall performance of the crop.
Availability of viable and vigorous seeds at the planting
time is important for achieving targets of agricultural
production because good quality seed acts as a catalyst
for realizing the full potential of other inputs. Since the
total cultivable area is decreasing due to over growing
population, the increased agricultural productivity is the
only option. Good seed in good land yield abundant. The
good quality seed is pre-requisite to enhance the
production and productivity. Seed is an important
component and the quality seed plays a crucial role in
agricultural production as well as in national economy.
Use of quality seeds increased productivity of crop by
15-20% (Sidhawani, 1991). Plant breeders have
developed a number of high yielding varieties and

to harvest their potential, quality seed has been
recognized as an important and cheapest input. The
quality of seed is mainly measured by its genetic purity
and capacity to develop into a healthy plant.
The unfavorable environment (especially exposure to
rains just for one week) during the post maturation, preharvest environment can greatly accelerate the seed
ageing phenomenon, resulting in 20 to 30% loss of seed
viability. The seed of particular harvest cannot be used
immediately for sowing the following crop because of
the time required for processing and for seed
certification prior to the marketing of seeds. Therefore,
the fresh seeds have to be stored for 6-8 months after
harvest and under uncontrolled storage conditions.

II. METHODS AND MATERIAL
The present study entitled “Seed quality assessment in
naturally aged seed of fenugreek” was carried out during
2011-12 in the laboratories and research farm of Seed
Science and Technology Section, Department of
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Vigour index–II =Standard Germination (%) x Average
seedling dry weight (g)

Laboratory Parameters

Tetrazolium test (%): Fifty seeds replicated thrice were
soaked in 50 ml water for 16 hrs. at 25oC to activate
dehydrogenase enzymes. After removal of seed coat, the
seeds were stained in 0.5 percent tetrazolium solution (2,
3, 5-triphenyl tetrazolium chloride) for 4 hrs at 38oC, in
petri plates. After that solution was poured off and seeds
were rinsed briefly in tap water and examined under
magnifications. The number of seeds stained entirely red
were considered as normal viable seeds and expressed in
percentage according to Moore, 1985.

Test weight (g): One thousand seeds replicated thrice in
each genotype were counted, weighed and average seed
weight of each genotype was calculated.
Seed density (g/cc): One hundred seeds in three
replications & of each genotype were taken and weighed
on electrical balance. These seeds were dipped in water;
density of water is 1.0 at 20°C. Volume of water
displaced by the seeds was recorded and seed density
was calculated by using the following formula:

Standard Germination (%): One hundred seeds of
each genotype in three replicates placed in between
sufficient moistened rolled towel papers (BP) and kept at
20oC in seed germinator. The first count was taken on 5th
day and final count on 14th day and only normal
seedlings were considered for percent germination
according to the rules of International Seed Testing
Association (ISTA, 1999)
Seedling length (cm): Seedling length was measured on
10 randomly selected normal seedlings taken from three
replications of standard germination test and average of
10 seedlings was recorded in centimeter for final
calculation.
Dry weight per seedling (mg): Seedling dry weight was
assessed after the final count in the standard germination
test (14 days). The 10 seedlings of each genotype
replicated thrice were taken. Seedlings were dried in a
hot air oven for 24 hrs at 80±1o C. The dried seedlings
of each replication were weighed and average seedling
dry weight of each genotype was calculated.
Seedling vigour indices: Seedling vigour indices were
calculated according to the method suggested by Baki
and Anderson (1973):
I.
Vigour index-I: (on seedling length basis):
Vigour index–I = Standard Germination (%) X Average
seedling length (cm)
II.
Vigour Index–II: (on seedling dry weight
basis):

Electrical conductivity (µS/cm/seed): To measure the
electrical conductivity, 50 normal and uninjured seeds in
three replications were soaked in 75 ml deionized water
in 100 ml beakers. Seeds were immersed completely in
water and beakers were covered with foil. Thereafter,
these samples were kept at 25oC for 24 hrs. The
electrical conductivity of the seed leachates was
measured using a direct reading conductivity meter. The
conductivity was expressed in µS/cm/seed.
Field Parameters
One hundred seeds in three replications of each
four seed lots of each genotype include – fresh, one year
old, two year old and three year old seed stored under
ambient conditions were sown in a factorial
randomized block design.
Speed of emergence index: The number of
seedlings emerged were counted on each day from
1 st day to 15 th day and the Field emergence index
(speed of emergence) was calculated as described
by Maguire (1962).
Speed of emergence index =

Seedling establishment (SET %): The seedling
establishment was determined by counting the total
number of seedlings when the emergence was
completed or when there was no further addition in
the total emergence i.e. on 15 th day.
Mean emergence time (days): The mean
emergence time was calculated for each treatment
combination using the formula cited by Ellis and
Robert (1977).
Mean Emergence Time =
nt / n
Where,
n
=
number of seeds newly germinated
at time„t‟
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t
n

=
=

days from sowing
final emergence of seedlings

III. RESULT AND DISCUSSION
In present study, results revealed that in all the natural
aged seed lots (fresh, one year, two years and three years
old) of each genotype, quality decreased with the
passage of storage period. The test weight and seed
density of each seed lot decreased with ageing (Fig- 1&
2). Similar finding was reported in coriander
(Corandrum sativum L.) by Kumar, 2007 and in Salvia
L. by Afshari et al., 2011. When seed losses its weight
due to natural ageing, seed density will be automatically
less.
Standard germination percentage decreases as period of
ageing increases in all the four genotypes (Fig-3).
Similar results were observed in onion by Kumari, 1994;
in Indian mustard seeds by Verma et al., 2003; in onion
by Kumar, 2004; in coriander by Desraj (2002), Kumar
(2007, 2010); in Entada pursaetha by Priya et al., 2008;
in tomato by Perez-Camacho et al., 2008; in wheat by
Devender Singh (2009) and in four vegetables seeds
(carrot, cucumber, onion and tomato) by Alhamdan et
al., 2011. It is concluded that natural ageing has adverse
effect on germination.
Seedling length (cm) and Seedling dry weight (mg) in
all the four genotypes decreased significantly with the
advancement of ageing period (Fig- 4 & 5). Similar
finding was reported in urd bean and mung bean by
Singh et al., 2003, in Indian mustard seeds by Verma et
al., 2003; in onion by Kumar, 2004; in coriander by
Desraj, 2002; Kumar, 2007; Kumar, 2010; in turnip by
Khan et al., 2005; in wheat by Singh, 2009 and in
chickpea by Kapoor et al., 2010.
Vigour index – I and vigour index-II decreased as period
of natural ageing increases in all four genotypes (Fig-6
&7). These observations were similar to those already
reported by various workers in different crops such as
Trawatha et al., 1995 in soybean; Agrawal and Sinha,
1980 in okra; Saxena, 1987 in some vegetables seed;
Pandita et al., 2002 in garden pea; Gupta and Aneja,
2004 in soybean; Basu et al., 2004 in maize; Rajkumar
et al. 2004 in pea; Khan et al., 2003 in turnip; Verma et
al. 2003 in mustard; Gupta et al., 2005 in pearl millet
and Kapoor et al., 2010 in cowpea.

The results of the present investigation showed that the
viability (Tetrazolium test) of the seeds decreased after
natural ageing (Fig- 8) confirming the findings in
Brassica juncea by Verma et al. 2003; in onion by
Kumar, 2004; in coriander by Desraj, 2002 and Kumar,
2010 and in chickpea by Kapoor et al., (2010).
Electrical conductivity (µS/cm/seed) of seed leachates
and Mean emergence time (days) increased significantly
after ageing in all the four genotypes of fenugreek (Fig9). Similar increase in electrical conductivity of seed
leachates was observed during natural ageing in turnip
by Khan et al., 2005; in onion by Kumar, 2004; in
coriander by Desraj, 2002 and Kumar, 2007; in wheat by
Singh, 2009; in sweet pepper by Kaewnaree et al., 2011
and in soybean by Mohammadi et al., 2011. The good
quality seed (fresh seed lot) will release less leachates as
compare to old seed lots.
Speed of emergence decreased as period of natural
ageing increases in all four genotypes (Fig-10 ) Confirm
the findings in mungbean by Verma et al., 2006; in
wheat by Soltani et al. (2008, 2009) and in oilseed rape
by Khajeh-hosseini, 2010.
Seedling establishment percentage decrease as period of
natural ageing increases in all four genotypes (Fig- 11).
Similar finding was reported by Verma et al., 2003 in
Brassica campestris; Desraj, 2002 in coriander; Kumar,
2004 in onion; Kumar, 2007 in coriander; Singh, 2009 in
wheat and Kumar, 2010 in coriander.
Mean emergence time (days) increased as period of
natural ageing increases in all four genotypes of
fenugreek (Fig-12). Similar conclusions drawn in
turnip by Khan et al., 2005 and in four vegetable crops
(carrot, cucumber, onion and tomato) by Alhamdan et
al., 2011.
All aged seed lots showed better germination in the
laboratory as compared to field observation because;
standard germination is conducted in ideal conditions
(temperature, moisture and substrates). It was concluded
from this investigation that, test weight (g), seed density
(g/cc), standard germination (%), seedling length (cm),
dry weight per seedling (mg), vigour index-I & II,
viability (%) by tetrazolium test, speed of emergence,
seedling establishment (%) decreased whereas, mean
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emergence time (days) and electrical conductivity
(µS/cm/seed) of seed leachates increased with ageing
period. The seed of each genotype sustain their
germination up to two year thereafter, the germination
falls below IMSCS (70 %). Maximum germination was
retained by genotype HM-202 followed by, HM-205 and
maximum loss of germination was observed in
genotype HM-214, hence the genotype HM-202 was
found superior in respect of viability, vigour and
storability whereas genotype HM-214 was found poor
under ambient conditions.

Fig 1: Effect of natural ageing on test weight of
fenugreek

Fig 2: Effect of natural ageing on seed density of
fenugreek

Fig 3: Effect of natural ageing on germination of
fenugreek

Fig 4: Effect of natural ageing on seedling length of
fenugreek

Fig 5: Effect of natural ageing on seedling dry weight of
fenugreek

Fig 6: Effect of natural ageing on vigour index-I of
fenugreek

Fig 7: Effect of natural ageing on vigour index-II of
fenugreek
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Fig 8: Effect of natural ageing on viability (Tetrazolium)
of fenugreek

Fig 12: Effect of ageing on mean emergence time of
percentage of fenugreek

IV. REFERENCES
[1]

[2]

Fig 9: Effect of natural ageing on electrical conductivity
of fenugreek
[3]

[4]

[5]

Fig 10: Effect of natural ageing on speed of emergence
of fenugreek
[6]

[7]
[8]

[9]

Fig 11: Effect of natural ageing on seedling
establishment fenugreek

[10]

Abdul-Baki A.A. and Anderson J.D. (1973) Vigour
determination in soybean seed by multiple criteria.
Crop Sci. 13: 630-633.
Afshari H., Eftekhari M., Faraji M., Ghaffar Ebadi A.
and Ghanbarimalidareh A. (2011) Studying the effect
of 1000 grain weight on the sprouting of different
species of Salvia L. grown in Iran. J. Med. Plant. Res.
5(16): 3991-3993.
Agrawal P.K. and Sinha S.K. (1980) Response of okra
seeds (Abelmoschus esculantus L.) of different
chronological ages during accelerated ageing and
storage. Seed Res. 8: 64-70.
Alhamdan,A.M., Alsadon A.A., Khalil S.O., WahbAllah M.A., Nagar, M.El. and Ibrahim A.A. (2011)
Influence of Storage Conditions on Seed Quality and
Longevity of Four Vegetable Crops. Am-Euras. J.
Agric. & Environ. Sci. 11(3): 353-359.
Basu S., Sharma S.P. and Dadlani M. (2004) Storability
studies on maize (Zea mays L.) parental line seeds
under natural and accelerated ageing conditions. Seed
Sci. & Technol. 32: 239-245.
Desraj (2002) Studies on viability and vigour in
coriander (Coriandrum sativum L.). M. Sc. Thesis,
submitted to CCS HAU, Hisar.
Ellis R.H. and Roberts E.H. (1977) A revised seed
viability monographs for onion. Seed Res. 5: 93-103.
Gupta A. and Aneja K.R. (2004) Seed deterioration in
soybean varieties during storage- physiological
attributes. Seed Res. 32: 26-32.
ISTA (1999) International rules for seed testing. Seed
Sci. & Technol. 23 (Suppl.) 1-334.
Kaewnaree P., Vichitphan S., Klanrit P., Siri B. and
Vichitphan K. (2011) Effect of accelerated aging
process on seed quality and biochemical changes in
sweet pepper (Capsicum annuum Linn.). Seeds
Biotechnol. 10 (2):175-182.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

247

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]
[22]

[23]

[24]

Kapoor N., Arya A., Siddiqui M.A., Amir A. and
Kumar H. (2010) Seed deterioration in chickpea (Cicer
arietnum L.) under accelerated ageing. Asian J. Plant
Sci. 9 (3): 158-162.
Khan MM, Iqbal MJ, Abbas M and Usman M (2003)
Effect of accelerated ageing on viability, vigour and
chromosomal damage in pea (Pisum sativum L.) seeds.
J. Agric. Sci. 40:50-54.
Khan M.M., Iqbal M.J. and Abbas M. (2005) Loss of
viability correlates with membrane damage in aged
turnip (Brassica rapa) seeds. Seed Sci.& Technol. 33
(2): 517-520.
Khajeh-Hosseini M., Nasehzadeh M. and Mathews S.
(2010) Rate of physiological germination relates to the
percentage of normal seedlings in standard germination
tests of naturally aged seed lots of oilseed rape. Seed
sci. & Technol. 38: 602-611.
Kumar A. (2004) Seed quality assessment in naturally
aged seeds of onion (Allium cepa). M. Sc. Thesis,
submitted to CCS HAU, Hisar.
Kumar A. (2007) Seed quality assessment in naturally
aged seeds of coriander (Coriandrum sativum L.). M.
Sc. Thesis, submitted to CCS HAU, Hisar.
Kumar R., Nagarajan S. and Rana S.C. (2004) Effect of
natural ageing under controlled storage on seed quality
and yield performance of field pea cv. DMR-7. Seed
Res. 32(1): 96-97.
Kumar V. (2010) Studies on seed viability and vigour
in naturally aged seeds of coriander (Coriandrum
sativum L.). M. Sc. Thesis, submitted to CCS HAU,
Hisar.
Maguire J.D. (1962) Speed of germination - Aid in
selection and evolution for seedling emergence and
vigour. Crop Sci. 2: 176-177.
Mohammadi H., Soltani A., Sadeghipour H.R .and
Zeiali E. (2011) Effect of seed ageing on subsequent
seed reserve utilization and seedling growth in soybean.
Int. J. Pl. Production 5(1): 65-70.
Moore R. P. (1985) Handbook on Tetrazolium Testing,
ISTA, Zurich, Switzerland, pp. 99.
Pandita V.K., Nagarajan Shantha and Nagarajan S.
(2002) Germination behaviour and field performance of
garden pea (Pisum sativum) in relation to seed ageing.
Ind. J. Agric. Sci. 72 (4): 213-215.
Perez-Camacho I., Ayala-Garay O.J., GonzalezHemandez V.A., Carrillo-Salazar J.A., Pena-Lomeli A
and Garcia-de-los-Santos G (2008) Morphological and
physiological markers of seed deterioration in husk
tomato. Agrociencia 42(8): 891-901.
Priya S.V. and Rao J.V.S. (2008) Effect of storage
period in seed and seedling vigour of Entada pursaetha
an endangered gigantic medicinal liana. Seed Sci.
&Technol. 36(2): 475-480.

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Kumari P. (1994) Seed deterioration studies in onion
(Allium cepa L.). Ph.D. thesis submitted to CCS
Haryana Agricultural University, Hisar.
Rajkumar, Nagarajan S. and Rana S.C. (2004) Effect of
natural ageing under controlled storage on seed quality
and yield performance of field pea cv. DMR-7. Seed
Res. 32(1): 96-97.
Saxena O.P., Singh G., Pakeeraiah J., Pandey N. (1987)
Seed deterioration studies in some vegetable seeds.
Acta. Hort. 215: 39-44.
Sidhawani S.K. (1991) Use of certified seeds and its
contribution towards productivity. In: seminar seed
industry in Haryana, present at September 12-13, 1991,
CCS HAU, Hisar.
Singh B., Singh C.B. and Gupta P.C. (2003) Influence
of seed ageing in Vigna species. Farm Sci. J. 12(1): 47.
Singh D. (2009) Seed quality assessment in artificial
and natural aged seed of wheat (Triticum aestivum (L.).
Ph.D. thesis submitted to CCS Haryana Agricultural
University, Hisar.
Soltani E., Kamkar B., Galeshi S., Akram and Ghaderi
F. (2008) The effect of seed deterioration on seed
reserves depletion n and heterotrophic seedling growth
of wheat. J. Agric. Sic. Natur. Resour. 15(1): 13-17.
Soltani E., Galeshi S., Kamkar B. and Akramghaderi
F. (2009) The Effect of Seed Aging on the Seedling
Growth as Affected by Environmental Factors in
wheat. Res. J. Environ. Sci., 3: 184-192.
Trawatha S.E., Tekrony D.M., Hidebrand D.F. (1995)
Relationship of soybean seed quality to fatty acid and
C6-Aldehyde levels during storage. Crop Sci. 35: 14151422.
Verma S.S., Verma U. and Tomer R.P.S. (2003)
Studies on seed quality parameters in deteriorating
seeds in brassica (Brassica campestris). Seed Sci. &
Technol. 31: 389-396.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

248

