P-ISSN: 2349-8528
E-ISSN: 2321-4902
1JCS 2020; 8(1): 420-424
© 2020 1JCS

Received: 13-11-2019
Accepted: 17-12-2019

Basave Gowda

National Seed Project Crops,
Seed Unit, University of
Agricultural Sciences, Raichur,
Karnataka, India

Umesh Hiremath

Department of Seed Science and
Technology, University of
Agricultural Sciences Raichur,
Karnataka, India

Vinod Kumara

Department Of Seed Science and
Technology, UAS, Raichur,
Karnataka, India

Ganiger BS

Seed Unit, University of
Agriculture Sciences, Raichur,
Karnataka, India

Shanta C Matti

Seed Unit, University of
Agriculture, Sciences, Raichur,
Karnataka, India

Corresponding Author:

Basave Gowda

National Seed Project Crops,
Seed Unit, University of
Agricultural Sciences, Raichur,
Karnataka, India

International Journal of Chemical Studies 2020; 8(1): 420-424

Studies

International Journal of

Effect of seed treatment with fungicides on seed
quality of soybean (Glycine max L.) during
storage

Basave Gowda, Umesh Hiremath, Vinod Kumara, Ganiger BS and Shanta
C Matti

DOI: https://doi.org/10.22271/chemi.2020.v8.i1f.8283

Abstract

A laboratory experiment was conducted to study the effect of fungicides on seed vigour and viability of
soybean. The experiment was laid out in completely randomised block design with six treatments that
included different fungicide solutions at different concentrations and was replicated four times. The
results revealed that, among the various seed treatments, the seeds treated with sprint (Mancozeb 50% +
Carbendazim 25% WS) @ 3 g kg™ recorded significantly highest seed quality parameters viz., seed
germination, total seedling length, seedling dry weight, seedling vigour index, seed infection and lower
electrical conductivity compared to all other treatments and the lowest was recorded in the absolute
control. Hence soybean seeds treated with Sprint (Mancozeb 50% + Carbendazim 25% W S) @ 3 g kg™!
of seeds enhanced seed quality parameters during storage.
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Introduction

One of the basic needs in agriculture is quality seed. Quality seed is characterised by high
viability and vigour. These two characters cannot be differentiated in storage, especially in
seed lots of crop species like soybean (Glycine max L. Merr.) that rapidly deteriorate under
ambient storage in subtropical and tropical environments, with high temperatures. Soybean
(Glycine max L.) is also known as boneless or vegetable meat due to its high nutritious
cotyledons acting as important component in balanced diet. Its seeds account for about 56 per
cent of global oilseed production and highly quoted on the world market (Wilson, 2008) [51,
The crop is generally designated as golden or miracle crop due to high nutritive value and
exploited for vegetable oil extraction for human consumption (Hymowitz, 1981) 31, It has
been considered as a single large source for vegetable oil extraction, economically feasible in
India. It is regarded as legume cum oilseed crop due to 40-42 per cent protein and 20-22 per
cent oil content making it as viable option for oil extraction.

Soybean being an oilseed crop has recalcitrant nature, hence cannot retain viability for longer
periods. Seed deterioration is faster in soybean than other crops (Priestley et al., 1985) 2%,
Loss of seed viability and vigour in any crop is a natural phenomenon which is inexorable,
irreversible and inevitable associated with genetic, physical, physiological and biochemical
factors besides storage environment, such as prevailing relative humidity, temperature, pest
and diseases etc., which are known to cause both qualitative and quantitative loss. Exposure to
warm, moist air, typical of the humid tropical regions, is principally responsible for this. To
arrest seed deterioration in storage, therefore, dry-cold conditioned storage structures are
recommended, which are, however, expensive (Ng, 1988) 3l In the search for cheaper
alternatives, seed treatments with broad-spectrum fungicides such as thiram and carboxin hold
promise. They are not only effective against a wide range of pathogens (Subramanya et al.,
1988) 32, but also are thought to delay seed deterioration during storage (Shekaramurthy et
al., 1994) 8 This will also help in assessing the physiological changes during storage
(Daniel, 1997; Daniel et al., 1999) [& 71 which may be variable for different genotypes. Seed
borne infection or infected seed is very important discouraging factor, which possess a serious
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problem in seed certification. Although infected seeds which
may otherwise be viable with prescribed Germinability as per
certification standards, many times it may not be acceptable
as seed because of poor physical appearance, high incidence
of seed borne fungi and mycotoxin such as aflatoxin.

Hence, an experiment was conducted to elucidate the effect of
seed treatment with different fungicides on seed quality of
soybean seeds during storage.

Material and Methods

The soybean seeds of variety DSb21 were collected from the
Agriculture Research Station, Bidar and the laboratory
experiment was carried out in the Seed Research and Quality
Assurance Laboratory, Seed Unit, University of Agricultural
Sciences, Raichur. The treatment details includes six
treatments viz., To: Control (Absolute control), T1: Thiram @
2 g kgl, To: Captan @ 2 g kgt, Ts: Sprint (Mancozeb 50% +
Carbendazim 25% W S) @ 3 g kg?, T4 Vitavax power
(Carboxin 37.5% + Thiram 37.5%) @ 2g kg, Ts: Xelora
(Thiophanate Methyl 45% + Pyraclostrobin 5% FS) @ 2.5ml
kg™ and the treated seeds were shade dried overnight to safe
moisture level and packed in cloth bags to be used for
assessment of seed quality parameters during storage at
monthly interval.

Germination test was conducted using 100 seeds by between
paper method where seeds were placed between germination
papers and incubated in the walk in seed germination room.
Germination percentage, seedling length and seedling dry
weight was calculated on 8" day and expressed in percentage
(ISTA, 2014) 4, The seedling vigour index-1 was worked out
by multiplying the per cent germination and total seedling
length (Abdul-Baki and Anderson, 1973) [, Seed infection
percentage is calculated by counting number of seeds that
showed prevalence of fungal growth in petri plate after 8" day
of incubation (25 + 2 °C under diurnal conditions) of seeds.
Electrical conductivity of the seed leachate was measured in
the digital conductivity bridge (WENSAR) with a cell
constant 1.0 and the mean values were expressed in deci
Siemens per meter (dSm) (Milosevic et al. 2010). The OD
value of dehydrogenase enzyme activity was obtained as
reported by Kittock and Law (1968) 171,

Results and Discussion

Seed deterioration is an unavoidable process and it could be
slowed down either by storing the seeds under controlled
conditions or by imposing certain treatments with either
chemicals or any other protectants. So, certain fungicides
were used in this experiment to determine their effect on seed
vigour and viability. In this experiment fungicides like
Thiram, Captan, Vitavax power (Carboxin 37.5% + Thiram
37.5%), Sprint (Mancozeb 50% + Carbendazim 25% W S)
and Xelora (Thiophanate Methyl 45% + Pyraclostrobin 5%
FS) were used. Thiram is used as a fungicide, ectoparasiticide
to prevent fungal diseases in seed and crops. Captan is man-
made fungicide used to control a range of fungal
diseases. Vitavax power is a specialized seed treatment
fungicide for effective control and prevention of diseases
present externally and within the seeds with increased level of
disease control and gives combinational effect of carboxin
and thiram on disease control. Sprint controls the seed and
soil borne diseases of crops caused by Ascomycetes,
Basidiomycetes, Imperfect fungi and Oomycetes group of
fungi in early stages. Xelora used as seed dressing fungicide
and mainly controls the diseases caused by root rot fungi
(Rhizoctonia Spp).
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In this experimental study, seeds treated with fungicides
exhibited significant differences for seed quality parameters.
Seeds treated with sprint (Mancozeb 50% + Carbendazim
25% WS) recorded highest seed germination (79.75%) as
compared to control (69.25%). The higher germination
percentage seen in seeds treated with fungicides is due to
increase in the rate of imbibition where the fine particles in
the coating act as moisture attracting material to improve
germination. The polymer coat on seed acts as a physical
barrier that has been reported to reduce leaching of inhibitors
from the seed coverings and may restrict oxygen diffusion to
the embryo (Duan and Burris, 1997) 1% and also Struve and
Hopper (1996) B9 reported that cotton seeds coated with
polymer recorded slower imbibition rate, reduced the
imbibition damage, lowered the electrical conductivity values
and thus improved the germination. This increase in seed
germination might be due to reduced incidence of seed-borne
fungal pathogens compared to control. The polymer keeps the
seed intact, as it acts as binding material and covers the minor
cracks and aberrations on the seed coat thus blocking the
fungal invasion. Similar results were observed by Venkatesh
et al. (2018) ¥ in Soyabean and Ashwini and Giri (2014)
in green gram. The reduction in seed germination over time
could also be linked to the reduction in enzyme activity within
the seed and with the reduction in seed germination
percentage; there is reduction in all the seed quality
parameters [Ruzrokh et al. (2003) 28, and Demirkaya et al.
(2010)] &1,

Higher total seedling length and seedling dry weight were
significantly higher in treated seeds compared to untreated
seeds, this may be due to the influence of seed treatment with
different fungicides. Higher seedling length (33.25 cm) and
seedling dry weight (612.00 mg) observed by seeds treated
with sprint compared to untreated seeds (27.70 cm and 538
mg, respectively). This may be due to proper supply of water
and nutrients and reflected by reducing the seed infection by
pathogen and due to induction of photosynthesis and synthesis
of a- amylase, protease and other hydrolytic enzymes which
appear to induce the activity of gluconeogenic enzymes
during early stage of seed germination cause lengthy seedling
and also higher 100 seed weight directly correlated with the
higher seedling length. Lower seedling length and dry weight
in control during storage may be attributed to ageing effects,
leading to depletion of food reserves and decline in synthetic
activity of the embryo apart from death of seeds because of
fungal invasion (Gupta et al., 1993) [*4, These findings are in
agreement with results obtained by Hunje et al. (1990) [ in
cowpea. This might be due to the influence of residual
systemic action of zinc and manganese present in sprint which
contributed in increasing the metabolic activity of enzymes
that helped in excess cell division, enlargement and
elongation of root length, making root surface to absorb more
nutrient from media and also easier for plumule meristem to
grow with elongation and enlargement of shoot cells. These
are probable reasons for increased germination root and shoot
length. The results are in confirmation with the findings of
Seema (2017) 7 in Kabuli chickpea and Anitha et al. (2013)
21 in soybean.

Seeds treated with sprint (Mancozeb 50% + Carbendazim
25% WS) recorded highest seedling vigour index (2651.7) as
compared to control (1918.2). This can be attributed to the
reason that seeds treated with sprint recorded highest
germination percentage, total seedling length and also
seedling dry weight, thus seedling vigour index was high. A
positive and significant correlation was observed between
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germination percentage and vigour index. Fungicides
inhibited fungal growth and improved seedling vigour (Zote
and Mayee, 1982) [l Similar findings were observed by
Khatun et al. (2009a) [,

The results also showed that lowest seed infection (2.00%),
seed moisture content (7.95%) and electrical conductivity
(0.480 dSm*) were recorded by seeds treated with sprint as
compared to untreated seeds (7.25%, 8.29% and 0.541 dSm™?,
respectively). The moisture fluctuation was more in untreated
seeds compared to treated seeds because when seeds are
treated with chemicals it covers the pores in the seed coat and
prevents the entry of both water and fungal mycelia and
provide protection from physical damage which can occur
during handling and storage (West et al., 1985) 4. The
results are in accordance with the findings of Meena et al.
(1998) 2 and Shivayogi et al. (2009) % in cotton. The seed
infection was lowest in treated seeds compared to control
because treated seeds help in inhibiting the growth of fungi
which might be due to the fungicidal effect on production of
pectolytic and cellulolytic enzymes by the fungi and thereby
reducing the incidence of fungal pathogen (Mehta et al.,
1990) 24, Similar findings were reported by Kathiravan et al.
(2008) ™ in lablab and Shivagouda et al. (2014) P in
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pigeonpea. The lower electrical conductivity was recorded in
treated seeds over untreated seeds which may be due to
fungicide that protects the seeds from storage pathogens and
thus reduces the seed infection, cracks and aberrations of the
seed coat and also the leaching of electrolytes. These results
are in agreement with Maheshbabu and Ravi Hunje (2008) [*9]
in soybean; Basave Gowda et al. (2018) P! in chickpea and
Patil (2000) in chickpea. Desai et al. (1997) [ reported that
high frazzle increases the membrane damage, disturbance of
certain enzyme activity responsible for degradation of
macromolecules into micro molecules within the seed and
other cell structures and thus higher electrical conductivity in
untreated seeds. In non-viable seeds, there is reduced activity
of enzymes such as dehydrogenase, a- amylase and catalase,
which can contribute significantly to the reduction of
respiratory activity. Ageing in wheat was in association with
accumulation of hydrogen peroxide (Lehner et al., 2008) [8],
The results of this study concluded that seeds treated with
Sprint (Mancozeb 50% + Carbendazim 25% W S) @ 3 g kg™
fungicide recorded highest seed quality parameters in storage
compared to untreated seeds and seeds can be stored up to 9
months without reducing seed viability and vigour.
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Fig 1: Effect of seed treatment with different fungicides on seed germination (%) of soybean during storage
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Fig 2: Effect of seed treatment with different fungicides on seed vigour index-I of soybean during storage
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Fig 3: Effect of seed treatment with different fungicides on seed infection (%) of soybean during storage
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