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1. INTRODUCTION

Seeds have been considered as a symbol of beginning, wealth, and a source of
beauty. It has been used in religious ceremonies from time immemorial. Seed quality
is the cornerstone of Agriculture and its importance has been recognized since ancient
times. It is mentioned in manusmriti as “Subeejam Sukshetre Jayate Sampadyate”
which literally means “A good seed in a good field will win and prosper” (Poonia,
2013). Seed quality can be considered as a summation of all factors that contribute to
seed performance and it is reported that quality seed alone can increase the crop yield

by up to 20 per cent. Quality seed is one of the most strategic resources for higher yield.

Being a biological entity, seed undergoes natural ageing immediately after
harvest and the extent of seed deterioration determines the plant stand of the subsequent
crop. Storage of harvested seeds under ambient conditions, where high relative
humidity and high temperature prevail, accelerates the process of deterioration and
causes substantial yield loss. Storage under low temperature, low humidity conditions
after drying back the seed to safe moisture limits is the most assured means for proper

maintenance of seed quality (Jacob et al., 2015).

Seed ageing and deterioration are irreversible, inexorable and inevitable
process, but the rate of seed deterioration could be slowed down either by storing the
seeds under controlled condition or by imposing seed treatment (Duan and Burries,
1997). Preservation of seeds under controlled conditions involves huge cost and is un
feasible in developing countries like India. Under such a situation, seed treatment

remains the best alternative approach to maintain seed quality.

Seed treatment refers to the application of certain physical, chemical or
biological agents to the seed prior to sowing in order to suppress, control or repel
pathogens, insects and other pests that attack seeds, seedlings or plants (Sharma et al.,

2015).



Seed treatments have played and are still playing a pivotal role in sustainable
crop production which is also evidenced from the history of mankind. Surapala’s
Vrikshayurvedha an ancient Sanskrit text mentions that seeds steeped in milk and
rubbed in cow dung, dried and then repeatedly rubbed in honey and mixed with vidanga
(Embelica aribis) powder enhances yield. Ancient Chinese farmers coated rice seeds
with mud balls to hasten germination in flooded paddy field which also eliminated the
problem of seed drifting. The Greeks, presoaked cucumber seeds in milk or water for
quick germination (Sadhale and Nalini, 1996). Both pelleted and coated seeds have
been traced from Egyptian pyramids. Tull recorded that in England, while normal
wheat crops were infected with bunt, seeds accidentally soaked in sea water gave a
healthy yield. This led to the practice of treating wheat seeds with brine water
(Vanagamudi et al., 2010).

Seed treatments are the concept of ‘seed vigour’ and related to the management
practice for maintenance of seed viability and vigour throughout the production cycle
of the seed (Vanagamudi et al., 2010). Many seed technological interventions have
been successfully attempted for enhancing the seed quality of carry over seeds and
polymer film coating is one such promising technology. Polymer film coating is a
process of deposition of thin but uniform coating materials including seed protectants,
nutrients, and hormones on the surface of the seed without altering its shape

(Korishetter et al., 2017).

As additives for agrochemicals, polymers and copolymers are promising
candidates for seed coatings which are supposed to improve the adhesion and
homogeneous distribution of the agrochemicals on the seeds and reduce dust formation
(Silva et al., 2013). Moreover, seed coating in pre-treatment result in less need of
agrochemicals because of fewer losses when compared to spray application on the field
(Knowles, 2008). An added advantage is that seed coating does not influence the

activity of the active ingredient and the process of germination (Silva et al., 2013).



There is a huge demand at present for precision seed quality enhancement
technologies from the commercial seed sector dealing with high value low volume
horticultural crops. Polymer film coating technique has provoked interest among seed
industries, as it improves the marketability, retains brand identity and helps the farmers
in easy identification of the crop and varieties. The practice of providing an exogenous
colour coating to seed is only of recent interest in India. But, it is very much prevalent
in developed countries for more than a decade. Thus, modern seed technology provides
a wide opportunity that aims at translating a variety’s genetic potential into improved

harvest yield and seed quality (Vanagamudi et al., 2010)

Vegetables play a vital role in human nutrition. They are the important sources
of vitamins, minerals, dietary fibers and trace elements and are categorized as
protective food. They are widely cultivated across the globe and forms a major portion
of the agricultures sector. The demand for a particular type of vegetable varies from
country to country, state to state and even form one locality to another. India has
emerged as the second largest producer of vegetables next to China with an average
productivity of 17.01 MT/Ha (NHB, 2017). The productivity levels of vegetables in
India needs an upward shift and lack of supply of good quality seed suited to different
regions intrigues till today. Vegetable seeds are high-value, low-volume crops, the high
seed multiplication ratio and low seed rate often leads to huge quantity of carry over
seeds which necessitates development of low cost technologies which can safeguard

the viability of seeds for a longer periods of time.

Okra and oriental pickling melon are two important vegetable crops grown in
Kerala. Okra [4belmoschus esculentus (L.) Moench] is an economically important
vegetable crop which plays an important role in human diet with potential health
benefits. During 2016-17 the net cultivated area of okra in Kerala is 29.27 MT with a
productivity of 9.74 MT (Indiastat, 2017). OP melon (Cucumis melo.var.conomon) is
a summer vegetable crop in Kerala having its own cultural significance. It is commonly

known as ‘kanivellari’, the golden coloured attractive fruit is considered as a symbol



of prosperity and is an indispensable ingredient of ‘vishukkani’, the auspicious first

sight during the festival of ‘vishu .

Kerala is blessed with heavy rain fall for most part of the year, which is
detrimental for seed production in most vegetable crops and these climatic conditions
do not permit year round seed production. Due to high humid condition, safe storage
of seeds retaining its viability is also not much effective in Kerala. Kerala is a state
which faces electricity problems, so storage of seed under controlled conditions is not
feasible. Providing such technology requires heavy initial investments which is out of
reach for small seed growers who form the majority of seed producers in the state .In

this scenario, seed treatments assume great significance.

Among the different seed treatment methods, polymer film coating acts as an
effective tool for enhancing seed performance, because it can act as moisture barrier
that help to store seed safely for long periods (West et al., 1985). Not much research
has been done in the area of seed coating application and therefore it is important to

focus on this technique.

Considering the above, the present study entitled ‘Seed quality enhancement in
okra and oriental pickling melon with film coat” was conducted at the Department of
Seed Science and Technology, College of Horticulture, Vellanikkara with the

following objectives.

1. To study the effect of different types of polymers on seed quality during
storage

2. To standardize the optimum dose of polymer to be used in film coating

3. To study the effect of polymer film coat with plant protectants during
storage

4. To standardize the effect of polymer film coating on seed microflora
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2. REVIEW OF LITERATURE

Seed is the future source for foods and is the first link in the food chain and
ultimate symbol of food security. Success of any crop production program depends on
the quality of seed sown. Seeds undergo deterioration over storage and hence,
maintenance of seed vigour and viability from harvest until planting is vital. Safe
storage of seed is equally important as seed production. Several interventions to

enhance the seed quality during storage have been attempted.

Seed treatment is a common practice in agriculture. It is essential for effective
storage and preservation of seed and to reduce the rate of deterioration. Polymer film
coating is one such seed invigoration technique which is associated with chemical

seed treatment.

2.1 Seed viability and vigour

Seed vigour is highly complex; it is a sum of those properties that determine
the activity and level of performance of seed lots of acceptable germination in a wide

range of environments (Perry, 1978).

Viability and vigour are the two important factors to consider while judging
seed quality. Seed vigour is defined as "seed properties that determines the potential
for fast and uniform emergence, and development of seedlings under a wide range of

field conditions" (AOSA, 1983).

According to Bhattacharyya (1985) viability of seeds can be defined as the
germination capacity of a seed lot and is usually expressed as per cent of seeds that
would germinate within a specified time. With the same seed lot, however, individuals
may differ in their ability to germinate and this referred as vigour of the individual

seed.



Viability of an individual seed is considered lost when the seed fails to attain
physiological germination, simultaneously viability can be determined using

tetrazolium chloride staining, which give a red stain in respiring tissues. (ISTA, 2003).

In any seed lot especially agricultural species, losses of seed vigour are related
to a reduction in the ability of seeds to carry out all the physiological functions that
allow them to perform (ISTA, 2009).

2.2 Seed deterioration and storability

According to Delouche (1973) seed deterioration is the summation of all
physical, physiological and biochemical changes occurring in a seed which ultimately
lead to loss of viability and seed death. Justice and Bass (1978) reported that relative
humidity is an important factor that controls the longevity of seed in processing and

storage.

Oxygen has been suggested to be an important factor regulating a series of
physiological processes associated with seed deterioration. Ellis et al. (2008) reported
that oxygen increased the respiration rate and accelerated seed deterioration at high

temperatures.

It is the gradual loss of seed quality, viability and vigour due to the effect of
adverse environmental factors during storage (Kapoor et al., 2010). Seed deterioration
is a natural process which involves cytological, physiological, biochemical and

physical changes in seeds. It causes undesirable and detrimental effect in agriculture.

As seed deterioration increases, seed performance progressively decreases.
Losses in seed quality occur during field weathering, harvesting and storage. The
factors that causes seed deterioration are temperature, relative humidity, seed moisture
content and invasion by microorganisms and insects, and their damage to the tissues

(Jyoti and Malik, 2013).



High RH along with high temperature accelerates seed deterioration thereby
causes aging. It is opined that low RH largely reduced the seed deterioration even with
high storage temperature and RH might be more important than the storage temperature

in determining the seed longevity (Suma et al., 2013).

Lipid peroxidation, which is mainly triggered by reactive oxygen species (ROS)
in plant cells, could interrupt plant metabolic functions and lead to cell death (Hussain
et al., 2016). Peroxidase and alpha amylase activity are the biochemical indicators to

ascertain the rate of seed deterioration.
2.3 Seed quality enhancement

Any seed treatment method aims to improve the quality of seed, because
nothing will work upon a poor quality seed, no matter how lavishly other inputs are
spent on the crop to give a better crop stand. Seed treatment means the exposure of the
seeds to certain physical, chemical, biological agents in order to enhance all quality

aspects of seed.

Adding materials to seeds to improve crop production began more than 4,000
years ago. During 2000 BC to 100 AC, the first soaking technique of planting materials
was introduced using onion or cypress sap in Egypt, Greece and Rome (Vanagamudi

etal., 2010).

A 6™ century Chinese agricultural treatise narrated coating of seed grains with
collagen of horse bones and aconite which is toxic alkaloid produced by the herb
Aconitum. According to 17" century treatise, the aconite was grown in some parts of

Szechwan for the sole purpose of treating seeds (Vanagamudi et al., 2010).

In the early 1800s copper sulphate solution was found to be superior in
controlling bunt and in1920s, copper carbonate dust replaced copper sulphate dips as

it was more convenient and safe for both seed and handler (Mathre ef al., 2001).



According to Evanari (1980) soaking of seeds in moist cloth or water before
sowing was a common practice among farmers. He also reported that repeated soaking

and drying of seeds improves its resistance to drought and frost.

In 1930s, seed treatments with organic mercurial compounds achieved great
success against a number of seed pathogens. It was abandoned in 1970 due to the risk
of mercury poisoning. After World War II, number of organic and inorganic fungicides
and insecticides were developed and during 1960s and 1970s, several groups of non
systemic organic chemical fungicides and insecticides were produced. In the 1980s and
1990s, first biological seed treatments based on biocontrol with living microorganisms

was developed (Mathre et al., 2001).

Henckel (1964) introduced a technique ‘Pre- sowing drought hardening’ that
involved soaking of seeds in water for about 48 hours at 10 — 15°C and drying them

back to original moisture level to induce drought tolerance in plants.

At present, in Indian agriculture different seed treatments are adopted on seeds

for better field stand and productivity (Vanagamudi et al., 2010).
2.4 Polymer film coating

Polymer film coating is a process of deposition of thin but uniform coating
materials including seed protectants, nutrients, and hormones on the surface of the seed

without altering its shape (Korishetter et al., 2017).

Ester and Vogel (1994) reported that film coating had become a standard
method for the application of fungicides and other ingredients to vegetable seeds.

According to Sherin and John (2003) film coating improves plant stand and
seedling emergence and this technique is recommended for high value agricultural

Crops.



The polymer application act as an exterior shell that give the desired seed
characteristics viz., identity to the seed, quick or delayed water uptake and enhanced
germination that give rise to better emergence and crop establishment. (Taylor et al.,

1998).
2.4.1 Effect of dosage of polymer film coat on seedling performance

Baxter and Waters (1987) suggested that in sweet corn, seed treatment with
hydrophilic polymer lock B at the rate of 2.3 and 4.6 g /kg of seed enhanced the crop
stand establishment whereas the same coating in cowpea recorded deleterious effect on

germination and crop stand establishment.

Bhatnagar and Porwal (1990) reported that chickpea seeds treated with super
absorbent polymer @ 200g/ha recorded the highest yield (1.39 t/ha). Seed treatment
with 0.2 per cent hydrophilic gel helped to retain moisture for rainfed pearl millet
(Kaushik and Gautam, 1994).

Duan and Joseph (1997) opined that seed coating of sugar beet with polyvinyl

polymer at 20 g/kg of seed showed significant reduction in germination.

According to Joshi et al. (1998) sorghum seeds coated with hydrophilic

polymer @ 10 g/kg of seeds increased germination and emergence rate.

Chachalis and Smith (2001) reported that soybean seed coated with 24 mg of
hydrophobic polymer per kg of seed regulated the rate of water uptake, decreased the
imbibition damage and improved the germination per cent and seedling emergence.
They also observed that coating the seed with hydrophobic polymer lowered the solute
leakage in aged seeds.

Sherin et al. (2003) reported that maize seeds treated with polymer @ 3g per
kg of seed diluted with 5 ml of water recorded higher germination per cent, seedling

growth and dehydrogenase activity.



Geetharani ef al. (2006) suggested that slurry coating of chilli seeds with
polykote (3 g/ kg of seed) along with a combination of carbendazim (2g/kg of seed)
and halogen mixture (3 g /kg of seed) enhanced germination and vigour index. They

also observed that low seed infection in polymer treated seeds compared to control.

According to Vinitha (2006) seeds treated with 6 g white red polykote recorded
higher germination per cent, root length, shoot length, and vigour index than untreated

seeds.

According to Basavaraj ef al. (2008), onion seeds treated with polymer coating
along with a combination of fungicides resulted in improved in seed quality parameters
over the storage period. The treatment polymer @ 12 ml per kg of seed + thiram @ 2g
per kg of seed registered higher seed quality parameters compared to all other

treatments and control.

Among the different seed treatment combinations in chilli seeds, seeds coated
with polymer @ 7 g/kg and thiram @ 2.0g/kg had higher per cent of germination.
Seedling vigour index and field emergence compared with the treatment polymer @
5.0 g/kg and thiram 2.0g/kg of seed (Manjunatha et al., 2008).

According to Kaushik ef al. (2014), maize seeds (variety MH7) treated with
polymer @ 9 ml per kg of seed + thiram @ 2 g per kg of seed recorded significantly
higher seed quality parameters such as germination, seedling length, vigour index,

fresh weight than the seeds treated with polymer 6 ml + thiram @ 2 g per kg of seed.

An experiment was conducted by Rajeshwari et al. (2016) to standardize the
polymer coating in rice. The observations made on different seed quality parameters
indicated that seeds coated with polymer @ 4 ml per kg of seeds recorded higher
germination per cent, shoot length, root length, speed of germination, seedling dry

weight and seedling vigour.
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Chilli seeds were subjected to seed coating at different doses of polymers viz.,
3, 5, 7 ml along with fungicide thiram @ 2 g per kg of seeds by Manoharapaladagu et
al. (2017). Among the different treatments, germination per cent, seedling length and
seedling vigour were significantly higher in seed treated with polymer @ 7 ml + thiram

@ 2 g per kg of seed.
2.4.2 Effect of polymer film coating on longevity and storability of seed

Differences in seed vigour and viability is reflected in seed longevity. A seed
lot with high vigour has good storage potential and maintains the germination over
storage, whereas low vigour seed lot has poor storage potential and may observed with

decline in germination (Delouche and Baskin, 1973).

Polymer film coating help to further improve the seed storage potential. It
prolongs the shelf life of seed and retain the germination health during storage

(Vanagamudi ef al., 2010).

Polymer treatment along with vitavax 200 @ 2g per kg of seed retained viability

and storability up to eighth month of storage in soybean (Verma and verma, 2014).

Chickpea cv. Pusa-256 seeds were treated with polymer in combination with
fungicide (Bavistin @ 2g/kg), insecticide (imidachloprid @ 2.5 ml/kg) and bioagent
(Pseudomonas fluorescens) and stored in polythene bags (700 gauge) for six months.
Among the treatments, polymer + bavistin + imidacloprid +Pseudomonas fluorescens

recorded high germination (Basavaraj and Rai, 2016).

11
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2.5 Seed microflora

Since seed is an efficient media for survival and dissemination of pathogens, in
order to reduce the losses due to the pathogens and to maintain viability, it is advisable

to treat seeds with plant protection agents before storage.

Seed coating is used for protection against seed-borne fungi, which
simultaneously enhanced the shelf life of seeds [Delouche and Baskin, (1973); Dadlani
etal. (1992)]

Chilli seeds coated with polymer combined with fungicide had minimal
pathogen infection (Geetharani ez al., 2006). Seed coating with synthetic polymer along
with vitavax 200 maintained good storability with lesser pathogen infection

(Rettinassababady et al., 2012).

Nutritional value of groundnut and other oilseeds is affected by seedborne
fungi. It was reported that fat content in groundnut and soybean reduced due to

Aspergillus flavus and it causes deteriorative changes during storage (Chavan, 2011).

The fungicide seed treatments are the most commonly used traditional method
to protect the seeds and young seedlings from many seed-and soil-borne pathogens.
According to Bharathi er al. (2015) poly coat seed treatment was the next best in

maintaining seed quality leading to maximum suppression of fungi.
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2.5.1 Microorganisms observed in seed

Crop Organisms observed Reference

Paddy Curvularia spp., Fusarium spp., Neergard and Saad
Heliminthosporium oryzae, Nigrospora oryzae, | (1962)
Pyricularia oryzae
Curvulariasp, Drechslera sp, Nigrospora sp Ali and Deka
Trichothecium sp, Fusarium sp. Aspergillus sp, | (1996)
Penicillium sp
Drechslera oryzae, Fusarium spp., Curvularia | Sharma and
spp., Aspergillus spp. Rhizopus spp Chaudhary (1986)
Alternaria sp, Heliminthosporium, Rhizopus Suganya (2015)
sp. and Aspergillus sp.

Maize Fusarium moniliforme, Ceplasporium Yap and
acremonium, Aspergillu ssp., Penicillium sp. Kulshreshta (1975)
Rhizopus sp.

Cowpea Rhizopus sp. and Aspergillus sp. Aswathi (2015)

Chilli Aspergillus, Penicilium, Rhizophous, Manjunatha et al.
Alternaria sp., Colletotrichum sp., (2008)
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Aspergillus niger, A.flavus, Pencillium sp., Navya (2016)
Fusarium sp., Pencillium sp., Fusarium sp.
Aspergillus niger, Aspergillus flavus, Sandhya (2016)

Pencillium sp., Alternaria sp.

Okra Aspergillus niger, Aspergillus flavus, A. Ahmad et al. (2017)
alternata, C. globosum, F. oxysporum,
Rhizoctonia spp., R. nigricans, Trichoderma
spp., C. lunata

Oriental Aspergillus niger, Aspergillus flavus Nagendra (2017)

pickling

melon

Cucumber Aspergillus niger, Aspergillus. fumigatus,
Aspergillus flavus, Bipolaris spp.,
P.camemberti, Rhizoctonia spp., Stemphylium Ahmad et al. (2017)
Spp.,

Tomato Aspergillus flavus, Aspergillus niger, Patekar (2017)
Fusarium, Alternaria, Cladosporium,
Penicillium spp.

Brinjal Aspergillus flavus, Aspegillu sniger, Fusarium, | Patekar (2017)
Rhizopus spp., Cladosporium.

Sunflower | Aspergillus flavus, Fusarium oxysporum, Patil (2017)

Rhizopus stolonifer.
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Materials and Methods ;



3. MATERIALS AND METHODS

The present investigation on ‘Study on seed quality enhancement in okra and
oriental pickling melon with film coat’, was undertaken at the Department of Seed
Science and Technology, College of Horticulture, Vellanikkara, Kerala Agricultural
University, Thrissur during the year 2016-2018. The details of materials used and

techniques utilized during the course of study are described hereunder.

3.1 Location and Climate

The experiment was conducted under ambient conditions in the Department of
Seed Science and Technology, College of Horticulture, Kerala Agricultural University
(KAU), Vellanikkara, Thrissur, which is located 40 m above MSL at 10° 54’ North
latitude and 76° 28" East longitude. Vellanikkara experiences humid tropical climate
where the relative humidity remains 80 to 96 per cent for most part of the year. During
the period of study, the maximum temperature was experienced in the month of March
(36.03°C) and minimum in December 2017 (21.11°C), month the corresponding
relative humidity was 84.81 and 78.06 per cent respectively.

3.2. Experimental materials

Freshly harvested and processed seeds of okra, variety Arka Anamika and
oriental pickling melon, variety Mudicode local obtained from Central nursery, Kerala
Agricultural University were used as the experimental materials. The initial seed

quality parameters were assessed before the start of study.
3.3 Experimental details

Seeds of okra variety Arka Anamika and Oriental pickling melon variety
Mudicode local were treated separately with two polymers namely Polykot and Hitron

either with or without seed protectants and packaged.
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3.3.1 Treatment details

The experiment was conducted as a completely randomized design with three

replications as per following treatments.

Table 1: Treatments

T Polykote (5ml)

T2 Polykote (5ml) + carbendazim-mancozeb (2g) + bifenthrin (0.1%)
Ts Polykote (5ml) + Trichoderma viride (4g)

Ta Polykote (10 ml)

Ts Polykote (10ml) + carbendazim- mancozeb (2g) +bifenthrin (0.1%)
Ts Polykote (10ml) + Trichoderma viride (4g)

T7 Hitron (5ml)

Ts Hitron (5ml) + carbendazim-mancozeb (2g) + bifenthrin (0.1%)
To Hitron (Sml) + Trichoderma viride (4g)

Tio Hitron (10ml)

T Hitron (10ml) + carbendazim-mancozeb (2g) + bifenthrin (0.1%)
T2 Hitron (10ml) + Trichoderma viride (4g)

T3 Untreated control

3.3.2. Seed treatment procedure

The freshly harvested seeds of okra and oriental pickling melon were treated
separately. Seed taken in polythene bag were treated with the plant protection
chemicals as per the treatment combinations and polymers added according to the
dosage (Plate 1). The polythene bag was closed tightly and shaken till the seeds were
uniformly coated. The treated seeds were shade dried back to less than or equal to

original moisture content (Plate 2 and Plate 3).
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The treated seeds were packed into separate lots with 700 gauge polythene bags

and stored under ambient conditions for sixteen months.
3.3.3 Method of storage

The treated seeds of okra and oriental pickling melon along with the control
were packed in 700 gauge polyethylene bags. The bags were heat sealed and stored
under ambient conditions and observations recorded at bimonthly intervals for a period

of sixteen months.
3.4 Observations

The required quantity of seed was drawn randomly from each replication of
each treatment at bimonthly intervals for taking observations on seed quality
parameters. Observation on seed microflora and seed moisture were recorded at the
start and end of storage period. Seed quality parameters enumerated below were

recorded in all the experiments.
3.4.1 Germination (%)

Germination test was conducted as per ISTA standards using sand medium.
Four replicates of 100 seeds each were germinated in a germination room maintained
at 25+2°C temperature and 90+3% RH. At the end of germination period, the number
of normal seedlings in each replication was counted and the germination was calculated

and expressed in per cent (Plate 4).
3.4.2 Seedling shoot length (cm)

Ten normal seedlings were selected randomly from each replication of the
treatment at the end of the germination test and the shoot length was measured from
the base of primary leaf to the collar region. The mean shoot length was expressed in

centimeter.
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Plate 4: Germination test- Sand method




3.4.3 Seedling root length (cm)

The ten seedlings used for measuring the shoot length were used to record the
root length. The root length of each seedling was measured from collar region to the

tip of primary root. The mean root length was expressed in centimeter.
3.4.4 Seedling dry weight (g)

Ten seedlings used for measuring shoot and root length, were dried in a hot air
oven maintained at 85 £ 1°C for 24 hours as per ISTA (2007). The seedlings were then
removed and allowed to cool in desiccators for 30 minutes and weighed using a digital

balance and expressed in gram.
3.4.5 Vigour index I

The seedling vigour index was computed by adopting the formula suggested by
Abdul-Baki and Anderson (1973).

Vigour index I = Germination (%) x Seedling length (cm)
3.4.6 Vigour index II

The seedling vigour index was computed by adopting the formula suggested by
Abdul-Baki and Anderson (1973).

Vigour index II = Germination (%) x Seedling dry weight (mg)
3.4.7 Electrical conductivity of seed leachate (nS/m)

The observation on electrical conductivity of seed leachate (EC) was recorded
using 50 seeds from each replication in both crops. The seeds were soaked in 50ml
distilled water. After 24 hour of incubation, leachate was collected in a beaker. The EC
of the seed leachate was recorded with EUTECHCON-510 digital conductivity meter

with a cell constant of 0.1 and expressed in micro Siemons per meter (uS/m).
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3.4.8 Time taken for 50% germination

The time to reach 50% germination (T50) was calculated according to Coolbear
et al. (1984) modified by Farooq et al. (2005):

T50=ti+ [(N/2 - ni) (ti - tj)] /ni - nj
Where,
N = final number of emergence
ni, nj cumulative number of seeds germinated by adjacent counts at times ti and tj,

respectively when ni< N / 2 <n;j.
3.4.9 Mean time to germination (days)

Mean germination time (MGT) was calculated according to the equation of
Ellis and Roberts (1981):

S >
Mean germination time (MGT) = g

Where,

n = number of seeds, which were germinated on day D

D = number of days counted from the beginning of germination
3.4.8 Dehydrogenase activity (OD value)
3.4.8.1 Dehydrogenase activity for okra

Twenty five seeds in three replicates were soaked in water for 16 h at 25°C. The
seed coat was carefully removed from the seeds with the help of sharp blade and needle
without damaging the cotyledon and the embryo. After removing the seed coat, the
seeds were immersed in 10 ml of 1% solution of 2-3-5-triphenyl tetrazolium chloride
(TZ) prepared in 0.067 M phosphate buffer of pH 7, for 2 h at 37°C for staining. After
incubation, the excess solution was decanted and the embryos were thoroughly washed

with distilled water and surface dried with blotters. The formazon was eluted by
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soaking the stained embryos in 5 ml of Methyl cellosolve (2 methoxy ethanol)
overnight and the optical density was measured using spectrophotometer at 470 nm
(Kittock and Law, 1968).

3.4.8.2 Dehydrogenase activity for oriental pickling melon

The total dehydrogenase activity was determined by the method described by
Perl et al. (1978) with slight modifications. Ten seeds were selected randomly from
each replication and pre conditioned by imbibing the seeds for 24 hours. After
removing the seed coat, the cotyledons, and the embryonic axis were soaked in 0.5 per
cent Tetrazolium solution at 30° + 1°C for a period of 24 hours. Then they were washed
thoroughly with distilled water. The red colour (formazan) was eluted from the stained
embryos by soaking in 5 ml of 2-methoxy ethanol for 6 to 8 hours in airtight vials. The
extract was decanted and the colour intensity was measured at 480 nm using
spectrophotometer. The total dehydrogenase activity was expressed in terms of

absorbance at 480nm.
3.4.9 Seed moisture content (%)

Five gram of seed material from two replication were taken for determining the
moisture content through high constant temperature method as per procedure
advocated by ISTA (1985). The seeds were ground to coarse powder using grinding
mill. The powdered seed material was placed in a weighed air tight aluminium cup with
lid. The seed material was placed in hot air oven maintained at 103 + 2°C and allowed
to dry for 17 + 1 hour after removing the lid. Then, the lid was replaced after the drying
period and so the contents were cooled in a dessicator for thirty minutes and weighed
in an electronic balance. The moisture content was worked out using the following

formula and expressed as per cent (ISTA, 1999).

. M2-M3
Moisture content (%) = ———x 100
M2-M1
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Where,

M1 = weight of the aluminium cup with lid alone

M2 = weight of the aluminium cup with lid + sample before drying

M3 = weight of the aluminium cup with lid + sample after drying
3.4.10 Seed microflora (%)

3.4.10.1 Blotter method

Storage fungi present on seeds were detected using Blotter method as
prescribed by ISTA (1999). Ten seeds were placed equidistantly on three layered
moistened blotter taken in sterilized petriplates. Three replications were kept for each
treatment. They were incubated at 20°C for seven days with an alternate cycle of twelve
hour near ultra violet range and for remaining twelve hours in dark. On the eighth day,
the plates were examined under stereo binocular microscope for the presence of seed
borne fungi. The number of infected seeds were counted and expressed in per cent. The
slides were prepared using the fungal growth on seeds and observed under light

microscope for identification (Plate 5 and 6).
3.4.10.2 Agar plate method

Three replications of ten seeds each per treatment was used in the agar plate
method. Seeds were surface sterilized using 0.1 per cent mercuric chloride and placed
in a Potato Dextrose Agar media equidistantly under the laminar air flow chamber. The
petriplates were packed in a polyethylene cover and kept under the bell jar for

incubation. The fungal growth was examined under the stereo binocular microscope.
3.5 Statistical analysis

Statistical analysis of the data on various seed quality parameters was
performed using Web Agri Stat Package (WASP) developed by Indian Council of
Agricultural Research for completely randomized design and significant test by
Duncan’s Multiple Range Test (DMRT). The treatment efficacy criteria expressed as
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Plate 5: Seed microflora in okra

Blotter method Agar method

After incubation




Plate 6: Seed microflora in oriental pickling melon

Blotter method Agar method

After incubation




per cent and the numbers having low counts and zero values were transformed to square

root of (x + 0.5) before analysis of variance (ANOVA). Data obtained were subjected

to analysis of variance (ANOVA).

3.5.1 ANOVA for completely randomized design

The data recorded in each observation were analyzed using ANOVA so as to

test the differences among two or more independent groups.

Source of Degree of Sum of Mean square Computed F
variation freedom (df) squares(SS) MS = SS/df
Treatment t—1 SST MST MST/MSE
Error n—t SSE MSE
Total n—1 SST,
Where,
t — treatments

MSE — error sum of squares

MST - treatment sum of squares

— number of observations

3.5.2. Pair wise comparison using DMRT test

Duncan’s multiple range test (DMRT) is used for experiments that require the

evaluation of all possible pairs of treatment means, especially when the total number

of treatments is large. Computation of numerical boundaries that allow for the

classification of difference between any two treatments or means as significant or non-
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significantis done. However, unlike the LSD test in which only a single value is
required for any pair comparison at a prescribed level of significance, the DMRT
requires computation of a series of values, each corresponding to a specific series, of
pair comparisons. The following steps are followed for ranking the data (Gomez and
Gomez, 1976).

Step 1: All the treatment means were ranked in decreasing (or increasing) order. It is
customary to rank the treatment means according to the order of preference.

Step 2: The sq value was computed following the appropriate procedure

2s2
Sd — —
T

Step 3: The (t - 1) values of the shortest significant ranges were computed as:

Rp = _(rp)(Sd)

7 forp=2,3,....t

where‘t’ is the total number of treatments,‘s’ is the standard error of the mean
difference computed in step 2, ‘r’ values are the tabular values of the significant ranges,
and ‘p’ is the distance in rank between the pairs of treatment means to be compared
(i.e., p = 2 for the two means with consecutive rankings and p = t for the highest and

lowest means).

Step 4: All treatment means that do not differ significantly from each other were
identified and grouped together.

Step 5: According to the ranking to present the test result alphabet notations were used.
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4. RESULTS

The present study on ‘Seed quality enhancement in okra and oriental pickling
melon with film coat’” was undertaken at the Department of Seed Science and
Technology, College of Horticulture, Vellanikkara. The results obtained for the various
seed quality parameters viz.,, germination, shoot length, root length, seedling dry
weight, vigour indices, electrical conductivity of seed leachate, mean germination time,
time taken for 50% germination, dehydrogenase enzyme activity, seed moisture and

seed microflora are presented in this chapter.

4.1 OKRA
4.1.1 Analysis of variance

Analysis of variance of the observations recorded at bimonthly intervals for
sixteen months of storage revealed that, there existed significant differences among the
various treatments for seed quality parameters like germination per cent, seedling shoot
and root length, seedling dry weight, seedling vigour index I and II, mean germination
time, time taken for 50% germination, electrical conductivity of seed leachate,

dehydrogenase activity and seed infection per cent.
4.1.2 Initial seed quality of okra

The initial seed quality parameters were ascertained at the start of the
experiment and presented in Table 2. The seeds of okra had recorded an initial
germination of 94 per cent. The seedling shoot length, root length and dry weight were
20.42 cm, 10.14 cm and 0.04 g respectively. The initial vigour index I was 2819 and
vigour index II 3.20. The electrical conductivity of the seed leachate was 112.4 while
the dehydrogenase enzyme activity was 0.198. The seed moisture content was 7.00 per

cent. The seeds were free from seed microflora infestation.
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Table 2: Initial seed quality parameters of okra

Parameter Value
Germination (%) 94.00
Seedling shoot length (cm) 20.42
Seedling root length (cm) 10.14
Seedling dry weight (g) 0.04
Vigour index I 2819
Vigour index II 3.20
Electrical conductivity of seed leachate (uSm™) 112.40
Dehydrogenase activity 0198
Seed infection (%) 0.00
Moisture content (%) 7.00
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4.1.3 Germination (%)

The effect of polymer film coating on seed germination of okra is presented in
Table 3. Significant differences were observed in germination from the sixth to
sixteenth month of storage. At the end of the storage period all the treatments were

found to be superior over control.

Irrespective of the seed treatment the germination per cent declined gradually
with the advancement of storage period. Highest germination per cent was recorded
during second month of storage in Tg [Hitron (5ml) + carbendazim-mancozeb (2g) +
bifenthrin (0.1%) per kg seed] (95.33 %) followed by Ts [Polykote (10ml) +
carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg seed] (94.67 %) and T
[Polykote (5ml) + carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg seed]
(94.67%).

At the end of the storage period, Ts recorded the highest germination per cent
(60.67 %) while, lower values were recorded in T3 (untreated control) (28.67%) and
T4 [Polykote (10ml/kg seed)] (33.33%).

All the treatments except untreated control maintained MSCS (Minimum Seed
Certification Standards) of 65 per cent germination up to ten months of storage.
Treatments such as T [Polykote (5ml) + carbendazim-mancozeb (2g) + bifenthrin
(0.1%) per kg seed], T4 [Polykote (10ml/kg seed)], Ts [Polykote (10ml) + carbendazim-
mancozeb (2g) + bifenthrin (0.1%) per kg seed],T7 [Hitron (5ml/kg seed)], T11 [Hitron
(10ml) + carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg seed ] retained
germination per cent above MSCS up to twelve months of storage whereas, Ts

maintained MSCS up to fourteen months of storage.
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At the end of the storage period the germination per cent in all treatments
declined below MSCS, the values ranging from 33.33in T4 to 60.67per cent, in Ts and

untreated control recorded 28.67 per cent at sixteen months of storage.
4.1.4 Seedling shoot length (cm)

Seedling shoot length showed significant differences among the treatments
throughout the storage period (Table 4). Initial seedling shoot length ranged between
19.92 and 21.41 cm. At the end of the storage, T4 recorded the highest shoot length of
14.45 cm followed by Te¢ (14.41 cm) and they were on par with each other. The

untreated control recorded 12.05 cm.

4.1.5 Seedling root length (cm)

The seedling root length values obtained for the thirteen treatments over sixteen
months of storage are presented in Table 5. There was a gradual significant decline in

the seedling root length over the period of storage in all treatments.

Twelve month after storage it was observed that treatment Ti; recorded a
seedling root length of 6.10 ¢cm followed by Ts (6.06 cm) and Tg (5.75 c¢cm). At the end
of the storage period Ts recorded the highest seedling root length of 4.67 cm and the
treatment are on par with Tg (3.94 cm), T10 (4.21 cm), T1(3.68 cm) while the treatment

To (1.77 cm) recorded the least value for the character.
4.1.6 Seedling dry weight (g)

There was a gradual decline in the seedling dry weight over the period of
storage (Table 6). Significant differences among the treatments were observed
throughout the storage period. Higher seedling dry weight was recorded in treatments
Ts and Ts(0.039 and 0.037g respectively) at the second month of storage.
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At the end of the storage period Ts (0.016 g) recorded highest value in seedling dry

weight and the least (0.012) was recorded in T11, T2 and untreated control.
4.1.7 Seedling vigour index I

Irrespective of the treatments, the seedling vigour index I declined gradually
with the advancement in storage period. Throughout the storage period the treated seed
were superior over untreated control. A significant difference was noticed among the

treatments for this parameter (Table 7) throughout the storage period.

Treatment Ts recorded significant higher values for this character from the
fourth month (2850) onwards till the end of the storage period (1126). At twelve
months after storage the highest seedling vigour index I was noticed in Ts (1664)
followed by T> (1445) and T1, (1446).

4.1.8 Seedling vigour index II

Vigour index II was calculated for all the treatments and presented in Table 8.
During the initial four months of storage and at tenth month of storage there were no
significant differences among the treatments for this parameter but towards the end of

storage the treatments were found to be significantly different for seedling vigour index

II.

Vigour index II of the treatment declined over the storage period. At the end of
storage all the treatments were found to be superior over the control and Ts maintained

high vigour index II (1.77) followed by T11 (1.12).

At twelve months after storage higher vigour index II values were observed for Ts
(1.53), T11 (1.39), and T7 (1.23)
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4.1.9 Mean germination time (days)

The results on mean germination time for different seed treatments under
storage are presented in Table 9. Progressive increase in mean germination time was
observed in all the treatments with advancement in storage period. Mean germination
time was found to be significant during twelve and fourteen months of storage. At
twelve months after storage Ts recorded lower mean germination time of 3 days which
are on par with Ty (3.04), T3 (3.05), Tio (3.11) and higher value for this parameter
recorded by T7( 3.39 ) and T (3.39).

At the end of storage period the lowest value in mean germination time was
noticed in Ty; (3.371 days) followed by Tg (3.47 days) and highest value in T7 (3.97
days).

4.1.10 Time taken for 50 % germination (days)

The results pertaining to time taken for 50 per cent germination are given in
Table 10. Generally, a progressive increase for time taken for 50 per cent germination
was observed in all treatments and treatments were found to be significantly different

from the tenth month onwards.

During the entire storage period, the mean value for time taken for 50 per cent
germination ranged from 3.84 to 4.30 days. The treatments were found to be
significantly different from tenth month onwards. The untreated seeds have highest
value (6.44 days) at the end of storage while lowest value was recorded in treatments

Ts (4.46) which are on par with T1; (4.88), T5(4.89), T2 (4.95) and T3 (4.94).
4.1.11 Electrical conductivity (uS/m)

The electrical conductivity of seed leachate is presented in Table 11.

Irrespective of the treatments electrical conductivity of seed leachate was found to
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increase gradually with the advancement of storage period. Treatments were

significantly different from fourth to sixteen months of storage.

In storage the mean value for electrical conductivity of seed leachate varied
from 266.90 to 356.97uS/m. It is evident that treated seeds had lower values for
electrical conductivity of seed leachate compared to control. Untreated seeds exhibited

the highest value of this character.

At twelve months of storage, the highest value for electrical conductivity of seed
leachate was noticed in untreated control (398.33 pS/m) followed by Ts(426.67 pS/m)
and T 7(387.00 uS/m) and among the treatments Ts recorded the least value (324.97

uS/m) for this parameter.
4.1.12 Dehydrogenase enzyme activity (O D value)

The results for dehydrogenase enzyme activity of the various treatments over
storage are depicted in Table 12. A gradual decline in dehydrogenase enzyme activity

was observed in all treatments throughout the storage period.

At fourteenth month of storage Ts was found to be superior over all other
treatments with a dehydrogenase activity of 0.158. Treatments T (0.153), T3 (0.156)
Te (0.151), and Tg (0.155) were on par with Ts. At the end of the storage period all

other treatments were found to be superior over untreated control.
4.1.13 Seed moisture (%)

Seed moisture content was not influenced by the seed treatments as well as the
storage period. Seed moisture content varied marginally and it was not significantly

different among treatments (Table 13).
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4.1.14 Seed microflora

Irrespective of the treatments seed infection by microflora increased as storage
period advanced (Table 14). The seed treatment on seed microflora was found to be
significant at the end of the storage period. The presence of storage fungi on seeds was

observed in all the treatments.

In both methods the untreated control showed high percentage of infection
compared to other treatments. Comparatively less infection was noticed in blotter

method.

In blotter method, the lowest per cent infection was noticed in Ts [Polykote
(10ml) + carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg seed] and T\ [Hitron
(10ml) + carbendazim-mancozeb (2g) +bifenthrin (0.1%) per kg seed (13.33%)]
Higher percentage of infection (30.00%) was observed in untreated seeds followed by
T1: [Polykote (Sml/kg seed)] (23.33%), Ts: [Polykote (10ml/kg seed)] (23.33) and T1o
[Hitron (10ml/kg seed)] (23.33%). Whereas, lowest infection percentage was noticed
in Ts and T1.It was evident that the pathogen infection less in seeds treated with

polymers along with a combination of insecticide and fungicides.

In agar plate method higher infection (36.67%) was noticed in untreated seeds
followed by T7 (33.33%), T: [Polykote (Sml/kg seed)] (30.00%) and Tio [Hitron
(10ml/kg seed)] (30.0%). Among the treatments lower percentage of infection noticed
in Ts (16.67%) followed by T11 (20.00%).

All treatments showed higher percentage of infection in agar plate method
whereasT4 [Polykote (10 ml/kg seed)] recorded same level of infection in both
methods. The pathogens detected on seeds of okra were Aspergillus flavus and

Aspergillu sniger and Rhizopus sp.
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Table 13: Effect of polymer coating on seed moisture content at the end of storage

period in okra

Treatments Seed moisture
(o)
T, Polykote (5ml) 7.10
T> | Polykote (5ml) + carbendazim-mancozeb (2g) + bifenthrin 717
(0.1%) '
T3 | Polykote (Sml) + 7. viride (4g) 7.06
T4 | Polykote (10 ml) 7.19
Ts | Polykote (10ml) +carbendazim- mancozeb (2g) + bifenthrin 704
(0.1%) '
Te | Polykote (10ml) + T. viride (4g) 7.02
T7 | Hitron (5ml) 719
Ts | Hitron (5ml) + carbendazim-mancozeb (2g) + bifenthrin (0.1%) 702
To | Hitron (Sml) + T .viride (4g) 7.07
Tio | Hitron (10ml) 7.26
Ty | Hitron (10ml) + carbendazim-mancozeb (2g) + bifenthrin 701
(0.1%) '
T2 | Hitron (10ml) + 7. viride (4g) 7.06
Tiz | Untreated control 714
SEm 0.188
CD NS
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Table 14: Effect of polymer coating on seed microflora at the end of storage

period in okra

Treatments Seed infection (%)
Blotter Agar
method method
Ty Polykote (5ml) 23.33 30.00
Tz Polykote (5ml) + carbendazim-mancozeb (2g) +
bifenthrin (0.1%) dd 208
T3 Polykote (Sml) + T. viride (4g) 16.67 23.33
T4 Polykote (10 ml) 2333 23.33
Ts Polykote (10ml) +carbendazim- mancozeb (2g) +
bifenthrin (0.1%) 13.33 adl
Ts Polykote (10ml) + 7. viride (4g) 16.67 26.67
Tsg Hitron (5ml) + carbendazim-mancozeb (2g) +
bifenthrin (0.1%) 16.67 2333
To Hitron (Sml) + T.viride (4g) 16.67 23.33
Tio | Hitron (10ml) 23.33 30.00
Tn Hitron (10ml) + carbendazim-mancozeb (2g) +
bifenthrin (0.1%) 533 2020
Ti2 Hitron (10m1) + T. viride (4g) 16.67 26.67
Tis Untreated control 30.00 36.67
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4.2 ORIENTAL PICKLING MELON
4.2.1 Analysis of variance

Analysis of variance of the observations recorded at bimonthly intervals for
sixteen months of storage revealed that, there existed significant differences among the
various treatments for seed quality parameters like germination per cent, seedling shoot
and root length, seedling dry weight, seedling vigour index I and II, mean germination
time, time taken for 50% germination, electrical conductivity of seed leachate,

dehydrogenase activity and seed infection per cent for most part of storage period.
4.2.2 Initial seed quality of oriental pickling melon

The initial seed quality parameters were assessed at the start of the experiment
and presented in Table 15. The seeds of oriental pickling melon had recorded an initial
germination of 98.00 per cent. The seedling shoot length, root length and dry weight
were 18.51cm, 9.8 cm and 0.019 g respectively. The initial vigour index I was 2676
and vigour index II 1.81. The electrical conductivity of the seed leachate was 12.5 and
dehydrogenase enzyme activity 0.581. The seed moisture content was 6.00 per cent.

The seeds were free from seed microflora infestation.
4.2.3. Germination (%)

The data recorded on germination per cent as influenced by seed treatment and
storage period are given in Table 16. Treatments were significantly different for
germination per cent except at second and sixteen months after storage. At the end of

the storage period all the treatments were found to be superior over control.

Irrespective of the seed treatment the germination per cent declined gradually
with the advancement of storage period. Highest germination per cent was recorded

during second month of storage in T [Polykote (5ml/kg seed)] (98.00 %) followed by
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Table 15: Initial seed quality parameters of oriental pickling melon

Parameter Value
Germination (%) 98.00
Seedling shoot length (cm) 18.51
Seedling root length (cm) 9.80
Seedling dry weight (g) 0.019
Vigour index I 2676
Vigour index II 1.81
Electrical conductivity of seed leachate (uSm™) 12.5
Dehydrogenase activity (O D value) 0.581
Seed infection (%) 0.00
Moisture content (%) 6.00
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Tz [Polykote (Sml) + Trichoderma viride (4g) per kg seed] (97.33%) and Ts [Polykote
(10ml) +carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg seed (97.33 %)

All the treatments maintained MSCS (Minimum Seed Certification Standards)
of 60 per cent germination up to the tenth month of storage. T1o [[Hitron (10ml/kg
seed)] was the first treatment to lose the germination below 60 per cent after twelve
months of storage. Treatments Ts [Polykote (10ml) + carbendazim-mancozeb (2g) +
bifenthrin (0.1%) per kg seed] and Tg [Hitron (5ml) +carbendazim-mancozeb (2g) +
bifenthrin (0.1%) per kg seed] retained MSCS up to fourteen months.

At the end of the storage period, Ts recorded the highest germination per cent
(57.33. %) followed by Ts (52.67%) and T11 [(Hitron (10ml) + carbendazim-mancozeb
(2g) + bifenthrin (0.1%) per kg seed)] (52.00 %) while, the lowest value (24.67%) was
recorded in Ts [Polykote (10ml’kg seed)] followed by Tii [(untreated control)]
(26.00%).

4.2.4 Seedling shoot length (cm)

Seedling shoot length showed significant differences during storage except at
four and sixteen months after storage, results are exhibited in Table 17. Initial seedling

shoot length ranged between 16.32 and 18.83 cm.

At fourteen months of storage the highest value for seedling shoot length was
noticed in Ts (16.60 cm) which was found to be on par with T6 [Polykote (10ml) +
Trichoderma viride (4g) per kg seed] (16.20 cm), T9 [Hitron (5ml) + Trichoderma
viride (4g) per kg seed] (15.77 cm) T1 [(Hitron (10ml) + carbendazim-mancozeb (2g)
+ bifenthrin(0.1%) per kg seed)] (15.63) and untreated control (15.43 cm).

At the end of the storage period, Ts showed highest value (15.39 ¢m) in shoot
length followed by T4 (15.31) and Tio [Hitron (10ml/kg seed)] (15.04), while lowest
value for shoot length was recorded by Ti2 [Hitron (10ml) + Trichoderma viride (4g)
per kg seed] (12.72 em) and T1; (13.46 cm) followed by untreated control (13.48 cm).
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4.2.5 Seedling root length (cm)

The seedling root length values obtained for the thirteen treatments over sixteen
months of storage are presented in Table 18. There was a gradual significant decline in
the seedling root length over the period of storage in all treatments. Treatments were

significantly different for this parameter at second, sixth and tenth months of storage.

After ten months of storage, it was observed that treatment Ts recorded a highest
seedling root length of 6.66 cm which are on par with T (6.32 cm) and Tg (6.29 cm).
At the end of storage period, Ts recorded the highest seedling root length of 4.63 cm

while the treatment T4 recorded the least value for the character (2.47 cm).
4.2.6 Seedling dry weight (g)

There was a gradual decline in the seedling dry weight over the period of
storage (Table 19). Significant difference among the treatments for dry weight was
observed during the storage period. Highest seedling dry weight was recorded in

treatments T; and Ts (0.029 and 0.029g respectively) at the fourth month of storage.

At the end of the storage period Ts (0.019g) recorded highest value in seedling
dry weight and the least was recorded inT10 (0.012 g). The mean seedling dry weight
over storage ranged from 0.017 to 0.02 g.

4.2.7 Vigour index I

Irrespective of the treatments, the seedling vigour index I declined gradually
with advancement in the storage period. A significant difference was noticed among

the treatments for this parameter (Table 20) throughout the storage period.
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Treatment Ts recorded higher values for this character from the second month (2400)
onwards till the end of the storage period (1076). At fourteen months after storage the
highest seedling vigour index I was noticed in Ts (1484) followed by Ts (1187) and Ts
(1175). The mean value for vigour index I ranged from 1520 (Ti3: Untreated control)
to 1990 (Ts) over the storage.

4.2.8 Vigour index I1

Vigour index II was calculated for all the treatments and presented in Table 21.
During the storage period up to twelve months of storage there were no significant
differences among the treatments for this parameter but towards the end of storage the

treatments were found to be significantly different for seedling vigour index II.

Vigour index II of the treatment declined over the storage period. At the end of
storage all the treatments were found to be superior over the control and Ts maintained

highest vigour index II (1.06) followed by Tg (0.72).

At ten months after storage higher vigour index II values were observed for Ts

(1.55), T2 (1.27), and T (1.26).
4.2.9 Mean germination time (days)

The results on mean germination time for different seed treatment under storage
are presented in Table 22. Progressive increase in mean germination time was observed

in all the treatments with advancement in storage period.

Mean germination time was found to be significant at twelve months after

storage during storage period.

At twelfth month after storage Ts recorded a mean germination time of 6.88
days which were on par with Ts (6.88 days) and T7 (6.79 days) while Ty recorded

highest mean germination time of 7.7 days.
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At the end of storage period the lowest value in mean germination time was
noticed in Tg (7.09 days) followed by Tio (7.22 days) and highest value in T> (8.82
days).

4.2.10 Time taken for 50 % germination (days)

The results pertaining to time taken for 50 per cent germination are given in
Table 23. Generally a progressive increase for time taken for 50 per cent germination
was observed in all treatments and treatments were found to be significantly different

during eighth, tenth and twelfth month after storage.

During the entire storage period, the mean value for time taken for 50 per cent
germination ranged from 5.36 to 6.27 days. Treatment T4 has highest value (9.33 days)
at the end of storage while lowest value was recorded in treatments Ts (7.67 days) and

T2 (7.67 days).
4.2.11 Electrical conductivity (uS/m)

The electrical conductivity of seed leachate were significant throughout the
storage period and presented in Table 24. Irrespective of the treatments electrical
conductivity of seed leachate was found to increase gradually with the advancement of

the storage period.

It is evident that treated seed had lower values for electrical conductivity of
seed leachate compared to control. Untreated seed exhibited the highest value for this

parameter.

At twelve months after storage the highest value for electrical conductivity of
seed leachate was noticed in untreated control (56.13 pS/m) followed by T (49.07
uS/m) and T7 (64.83 uS/m)
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At the end of the storage period treatment Ts recorded lowest value in electrical
conductivity of seed leachate (67.10uS/m) followed by T8 (75.27uS/m) and Te (76.53
uS/m).

4.2.12 Dehydrogenase enzyme activity (OD value)

The results for dehydrogenase enzyme activity of the various treatments over
storage are depicted in Table 25. A gradual decline in dehydrogenase enzyme activity

was observed in all treatments throughout the storage period.

At the end of the storage period all other treatments were found to be superior
over, untreated control and high value for dehydrogenase enzyme activity was recorded
in Ts (0.333) followed by Ts (0.312). Treatments Ti; (0.312), and T, (0.308) were on
par with Tg.

4.2.13 Seed moisture (%)

Seed moisture content was not influenced by the seed treatment and throughout
the storage period seed moisture content varied marginally and it was not significantly

different among treatments (Table 26).
4.2.14 Seed microflora (%)

The effect of polymer film coating on seed infection is presented in Table 27.
Significant difference in the percentage of seed infection was noticed in both agar and
blotter method. Comparatively less infection was noticed in blotter method than agar
method. In both methods the untreated control showed high percentage of infection

compared to other treatments.

In blotter method, higher percentage of infection (10.00%) was observed in

untreated seeds, T7 and T19. Whereas, no infection was recorded in T3, Ts, Tg and Tj>.
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Similar trend was observed in agar plate method. Higher per cent of infection
(16.67%) was noticed in untreated seeds followed by To (16.67%), T1o (13.33%) and
T1o0 (30.0%). Among the treatments lower percentage of infection was noticed in Ts
(3.33%) followed by Ts and T12.All treatments showed higher percentage of infection
in agar plate method whereas T, T2, T7, T11, T4 maintained same level of infection in
both methods. The pathogens detected on seeds of oriental pickling melon through the

identification methods are Aspergillus flavus and Aspergillus niger.
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Table 26: Effect of polymer coating on seed moisture content at the end of storage

period in oriental pickling melon

Treatments Seed moisture

(%)

T Polykote (5ml) 6.11
T Polykote (5ml) + carbendazim-mancozeb (2g) +

bifenthrin (0.1%) 6.12

T3 Polykote (Sml) + 7. viride (4g) 6.11

Ta Polykote (10 ml) 6.12
Ts Polykote (10ml) + carbendazim- mancozeb (2g)

+ bifenthrin (0.1%) 6.12

T Polykote (10ml) + 7. viride (4g) 6.12

Ty Hitron (5ml) 6.12
Tg Hitron (5ml) + carbendazim-mancozeb (2g) +

bifenthrin (0.1%) 6.15

T Hitron (5ml) + T.viride (4g) 6.13

Tio Hitron (10ml) 6.13
T Hitron (10ml) + carbendazim-mancozeb (2g) +

bifenthrin (0.1%) 6.14

T2 Hitron (10ml) + 7. viride (4g) 6.12

T3 Untreated control 6.12

SEm 0.00

CD NS
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Table 27: Effect of polymer coating on seed microflora at the end of storage

period in oriental pickling melon

Seed infection (%)
Treatments
Blotter Agar
method method
T1 | Polykote (5ml) 6.67 6.67
T2 | Polykote (5ml) +carbendazim-mancozeb (2g)
+bifenthrin (0.1%) , 6.67 6.67
T3 | Polykote (Sml) + T. viride (4g) 0.00 6.67
T4 | Polykote (10 ml) 3.33 6.67
Ts | Polykote (10ml) +carbendazim-mancozeb (2g) +
bifenthrin (0.1%) 0.00 3.33
Te | Polykote (10ml) + T. viride (4g) 6.67 10.00
T7 | Hitron (5ml) 10.00 10.00
Ts | Hitron (5ml) +carbendazim-mancozeb (2g) +
bifenthrin (0.1%) 0.00 3.33
To | Hitron (5ml) + T .viride (4g) 10.00 16.67
Tio | Hitron (10ml) 6.67 13.33
Ty | Hitron (10ml) + carbendazim-mancozeb (2g) +
bifenthrin (0.1%) 6.67 6.67
Ti2 | Hitron (10ml) + 7. viride (4g) 0.00 3.33
Ti3 | Untreated control 10.00 16.67
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Discussion I



S. DISCUSSION

Since time immemorial, seed has played a crucial role in agriculture. It is the
most essential and basic input which decides the performance and commercial success
of the crop. Being a living entity seed undergoes natural ageing and senescence. The
loss of seed vigour and viability is inevitable but it can be reduced to some extent by

adopting proper management practices.

Seed treatment refers to the exposure of seeds to certain physical, chemical,
biological agents in order to enhance all aspects of seed quality. Many seed
technological interventions have been successfully attempted for enhancing the seed

quality of carry over seeds; polymer film coating is one such promising technology.

Polymer coating technology is a sophisticated process that allows precise
distribution of active ingredients along with a liquid material directly on to the seed
surface without altering its shape and causing a total seed weight gain of up to 1 to 2
per cent. Polymer coating acts as physical barrier which has been reported to reduce
the leaching of inhibitors from seed covering. Therefore, it is one of the best alternative

approach to maintain seed quality during storage.

Coated seed has several benefits. It is an effective delivery system for
agrochemicals, providing uniform and precise chemical placement on the seed which
is dust free, reduced dust-off during disinfestation, safer for the applicator, visible in

the soil, ensures brand identity and is ecofriendly.

The results of the present study on ‘Seed quality enhancement in okra and
oriental pickling melon with film coat’, conducted at the Department of Seed Science
and Technology, College of Horticulture, Vellanikkara is discussed in this chapter with

the support of earlier scientific findings.
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5.1 Germination (%)

Germination is the basic requirement and key indicator of good quality seed.
Loss of seed germination is directly proportional to rate of deterioration and it is

increases with ageing.

Higher per cent of germination was observed during the initial months of
storage in both okra and oriental pickling melon. In storage, germination per cent
declined with increase in storage period irrespective of treatments and storage
conditions, as reported by several pioneer workers, in vegetables such as cowpea
(Aswathi, 2015 and Antony, 2016), chillies (Navya, 2016, Sandhya, 2016), ash gourd
(Shobha, 2016),oriental pickling melon (Nagendra, 2017), and in field crops such as
wheat (Tiwari ef al.,2015) and cotton (Kaushik et al., 2014, Mahantesh et al., 2017,
Rathinavel, 2015).

The rate of reduction in germination per cent from the initial to final months of
storage was slower in polymer coated seed compared to untreated seed. Similar results
were reported by Manjunatha et al. (2008) and Kumari et a/. (2014) in chilli; Basavaraj
et al. (2008) in onion; Keawkham ef al. (2014) in cucumber and Dhiman (2015) in
okra.

In okra, variety Arka Anamika, while considering the MSCS, the treatment Ts:
Polykote (10ml) + carbendazim-mancozeb (2g) +bifenthrin (0.1%) per kg seeds
retained viability up to fourteen months of storage (Fig. 1). The enhanced germination
and viability of polymer treated seeds along with fungicide and insecticide may be due
to the combined positive action of these chemicals with polymers. According to
Basavaraj and Rai (2016) the polymer coated chickpea seeds treated with chemicals
and biological agents had superiority in seed quality throughout the storage period.
Similar reports have been obtained in onion by Basavaraj ef al. (2008), Manjunath et

al. (2008) and Sushma (2013) in chilli.
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Among the two polymers used, Polykote was found to perform better.
However, both polymers along with plant protection chemicals were effective in seed
quality enhancement. According to Basavaraj ef al. (2008) by encasing the seed within
a thin film of bio degradable polymer, the adherence of seed treatment to the seed can
be improved, ensuring dust free handling. This makes the technology both useful and
environment friendly in addition it makes sowing operation easier due to the smooth

flow of seeds.

In okra, the untreated control lost viability at the twelfth month of storage with
a germination per cent of 44.67 while the best treatment polykote (10 ml) along with

carbendazim-mancozeb and bifenthrin retained a germination per cent of 76.00.

In oriental pickling melon variety Mudicode local, the untreated seeds declined
in germination below MSCS at fourteen months of storage whereas the best treatment
Ts: Polykote (10ml) + carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg seeds
recorded a germination per cent of 65.33 (Fig. 2).

Both in okra and oriental pickling melon, treatments Ts: Polykote (10ml) +
carbendazim-mancozeb (2g) +bifenthrin (0.1%) per kg seeds, Ts: Hitron (5ml) +
carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg seeds and Ti1: Hitron(10ml) +
carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg seeds retained higher
germination per cent at sixteen months of storage compared to other treatments

including control (Fig. 3).

Manjunatha et al. (2008) suggested that chilli seeds coated with polymer @ 7.0
g per kg and thiram @ 2.0 g per kg remained viable up to twelve months of storage.
Similarly, the studies by Renugadevi ef al. (2008) in cluster bean seeds reported that
inclusion of plant protection chemicals in poly coating resulted in 9 per cent
improvement in germination compared to control. Similar finding were also reported
by Thontadarya et al. (2010) in cowpea; Vijayalakshmi et al. (2013) in tomato;
Vijayalakshmi et al. (2013) and Manoharapaladagu et al. (2017) in chili; Chaubey et
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al. (2014) in broccoli ;Verma and Verma (2014) in soybean, Ghosh ef al. (2016) and

Rajeshwari et al. (2016) in rice;

In both crops, polymer treatments exhibited superiority over control for
germination per cent. This may be due to the easy absorption of moisture during
germination. Manjunatha et al. (2008) opined that higher germination of polymer
coated seeds may be due to increase in the rate of imbibition where the fine particles
in the coating act as a moisture attractant. According to Vanagamudi et al. (2010), the
increase in germination of polymer coated seeds is due to its hydrophyllic nature which
improves the imbibition rate in turn leading to the increased enzyme activity of cells

accelerating the biochemical reactions aiding germination.
5.2 Seedling shoot length (cm)

A gradual decline in seedling shoot length was observed with the advancement
in storage period although the responses varied among the treatments. Ts (Polykote
(10ml) + carbendazim-mancozeb (2g) -tbifenthrin (0.1%) per kg seeds) recording
higher seedling shoot length. The results are in concurrence with the findings of
Aswathy (2015) and Antony (2016) in cowpea; Navya (2016) and Sandhya (2016) in
chilli.

In okra, at tenth months of storage To: Hitron (5ml) + Trichoderma viride (4g)
per kg of seed recorded highest seedling shoot length and found to be on par with Ts:
Polykote (10ml) + carbendazim-mancozeb (2g) +bifenthrin (0.1%) per kg seed. The
seedling shoot length gradually decreasing over the storage period. The decline in
seedling shoot length is might be due to loss of vigour and age induced reduction in

germination.

In OP melon, at twelve months of storage ( the month where most of treatments
retained MSCS of germination) Ts: Polykote (10ml) + carbendazim-mancozeb (2g)
+bifenthrin (0.1%) per kg seed recorded higher seedling shoot length and which is on
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par with the treatments Te : Polykote (10 ml) + Trichoderma viride (4g) , To : Hitron
(Sml) + Trichoderma viride (4g). The results for variations in seedling shoot length
agree with the results recorded by Basavaraj et al. (2016) in onion; Chandravathi
(2008) in pearlmillet; Devi ef al. (2014) in soybean; Kaushik ef al. (2014) in wheat and
Rakesh et al. (2017) in castor.

5.3 Seedling root length (cm)

Irrespective of the treatments a gradual significant decline in the seedling root
length was observed over the period of storage. The results were similar with the

findings by Sandhya (2016) in chilli.

In okra, the highest value for seedling root length was recorded in Ts: Polykote
(10ml) + carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg seeds followed by
Tio: Hitron (10ml/kg seeds) and Ts: Hitron (5ml) + carbendazim-mancozeb (2g) +
bifenthrin (0.1%) per kg seeds.

In OP melon, the highest value for seedling root length was recorded in
Polykote (10ml) + Trichoderma viride (4g) per kg seeds at twelve months of storage.
In both crops, polymer coating along with the plant protection agents recorded higher

values for seedling root length.

The reason for decline in root length and seedling length may be attributed to
reduction in germination and vigour and also due to the increased number of abnormal
seedlings over the storage period (Mohammad, 2012). Similar results were reported by
Basavaraj (2007) in onion, Devi et al. (2014) in soybean, Ma et al., 2017 in cowpea,
Rakesh et al. (2017) in castor.

5.4 Seedling dry weight (g)

The dry matter content of seedlings is the result of physiological vigour.

Seedling vigour index II is usually measured by the seedling weight after a period of
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storage and this is essentially a physiological phenomenon regulated by the

metabolites, enzyme activities and growth regulators (Qualls and Cooper, 1968).

In okra, the seedling dry weight value of the best treatment [Ts: Polykote (10ml)
+ carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg seed] ranges from 0.037 g to

0.016 g and in all treatments the value decreasing as storage period advanced.

In OP melon, it was observed that seedling dry weight decreased with increase
in storage period. Treatment Ts: Polykote (10ml) + carbendazim-mancozeb (2g) +
bifenthrin (0.1%) per kg seed initially recorded a seedling dry weight of 0.022 g that
gradually reduced to 0.019 g at sixteen months of storage. Similar results were

observed by Nagendra (2017) in oriental pickling melon.

Seeds treated with polymer, fungicide, insecticide and bioagent showed higher
seedling dry weight which indicates that there is a positive effect of seed coating
polymer on seedling dry weight in storage. These results agree with the findings of
Basavaraj (2007) in onion; Manjunatha et al. (2008), Vijayalakshmi et al. (2013) and
Satyabhama et al. (2016) in chilli; Siddaraju et al. (2015) in maize and Rajeshwari et
al. (2017) in rice.

5.5 Seedling vigour indices

An important factor related to seed viability is the seed vigour. Manifestation
of germination alone may not reveal the real potential of a seed lot the assessment of

seedling vigour indices is also more important for judging the quality of seed.

Adbul-Baki and Anderson (1973) assessed the seed vigour by multiplying
seedling length or dry weight with germination percentage. The seedling vigour index
based on seedling length is well correlated with seedling vigour index based on

seedling dry weight.
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Polymer coating along with the additives were found superior over untreated
control for seedling vigour indices in both okra and OP melon. Irrespective of the

treatments seedling vigour indices gradually decreasing over storage period.

In okra, it is evident that among the various polymer treatments the highest
vigour indices were noticed in seeds with polymer (10 ml) along with carbendazim —
mancozeb and bifenthrin, which is in conformity with the findings of Dhiman (2015)
(Fig. 4).

In OP melon, highest seedling vigour indices were recorded in Ts: Polykote
(10ml) + carbendzim-mancozeb (2g) + bifenthrin (0.1%) per kg seeds at the end of
storage (Fig. 5).

A study conducted by Manoharapaladagu et al. (2017) revealed that seedling
vigour index I and II were significantly higher in chilli seeds coated with polymer @
7ml/kg of seed along with thiram @ 2g/kg of seed and stored for six months. The effect
of polymer coating on seedling vigour indices has been reported by several workers,
Vijayalakshmi et al. (2013) in brinjal; Badiger ez al. (2014) and Rathinavel (2015) and
in cotton; Sushma (2013) and Basavaraj and Rai (2016) in chickpea; Ghosh et al.
(2016) in rice.

5.6 Mean germination time (days)

Progressive increase in mean germination time was observed in all the
treatments with advancement in storage period. According to Shobha (2016) mean time

germination was negatively correlated with germination in ash gourd.

Mean germination time was found to be non significant during the initial
months of storage. In both crops, the mean germination time recorded lower values
during the initial months of storage which may be due to high vigour and viability of

the seed lot that leading to quick germination of seed.
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A good viable seed germinates quickly which requires lesser time to germinate
therefor we prefer least value for mean germination time. In okra, Tg [ Hitron (5ml) +
carbendazim-mancozeb (2g) +bifenthrin (0.1%) per kg seed] recorded lower value for

this character at twelve months of storage.

In OP melon, among the treatments Ty Hitron (5ml) + Trichoderma viride (4g)
per kg of seed observed with lower mean germination time. Nagendra (2017) reported
that seed with good germination and vigour required with less time to germinate in OP

melon.
5.7 Time taken for 50 per cent germination (days)

The results for time taken for 50 per cent germination also follows same trend
as that of mean germination time. Progressive rise was observed in all treatments for
this parameter with increase in storage period. Such gradual rise in this trait was also

reported by Nagendra (2017) in oriental pickling melon.

In storage polymer coated seeds observed lower value for this character. The
reason might be that polymer coating can enhance the absorption of water, gas and
nutrients to the seeds during imbibition that lead to further quick action of hormones
and enzymes which results in rapid and easy seedling emergence (Sujatha and Ambika,

2016).
5.8 Electrical conductivity (uS/m)

Electrical conductivity of seed leachate indicates the membrane integrity and
permeability of seed and it is negatively correlated with seed quality (Basavaraj et al.,
2007). It is one of the bio-chemical characters assessed for seed deterioration. Increased
seed leachate associated with reduction in germination per cent, vigour and field

emergence.
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The electrical conductivity of seed leachate increased with advancement in
storage period which are in conformity with the results of Aswathi (2015) in cowpea

and Shobha (2016) in ash gourd.

The variation in electrical conductivity of seed leachates indicates differences
in membrane permeability, seed coat compactness and membrane deterioration. The
variation among the treatments for this character was significant. Similar, results were
reported by Manjunatha et al. (2008) in chilli; Mohammad (2012) in maize;
Vinodkumar et al. (2013) in pigeonpea; Devi (2014) in soybean; Badiger ef al.(2014)
in cotton and Ghosh ef al. (2016) in rice.

The untreated control observed the highest values for this parameter among the
treatments. It may be due to higher incidence of fungi which can destroy the membrane

texture in seeds which stored without any pre storage chemical treatments.

In the present study, a progressive rise in electrical conductivity of seed leachate
was observed over the storage period irrespective of the treatments. In both crops,
lower seed leachate was recorded in the treatment Ts: Polykote (10ml) + carbendazim-
mancozeb (2g) + bifenthrin (0.1%) per kg seeds after sixteen months of storage (Fig. 6
and Fig. 7). Throughout the storage period the polymer coating along with the plant
protection chemicals registered lower values for electrical conductivity. Lower value
for seed leachate indicates reduction in rate of deterioration and lipid peroxidation. The
reason may be that polymer film formed around the seed acts as a physical barrier,
which reduce the leaching of electrolytes from the seed and may restrict oxygen

diffusion to the embryo.

Seeds treated with polymer, fungicide, insecticide and bioagent have less
electrical conductivity of seed leachates as compared to untreated seeds due to
maintenance of cell membrane integrity. It might be due to impervious nature of

polymers for the internal constituents which also confirmed by Basavaraj and Rai
(2016) in chilli.
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5.9 Dehydrogenase enzyme activity (O D)

All the living seeds which respire produce enzymes called dehydrogenase
hence, dehydrogenase activity is considered to be a positive indicator for testing the
seed viability status. It is a measure of the living cells present in the embryo, a good

viable seed possesses higher value for dehydrogenase enzyme activity.

According to Navya (2016) higher enzyme activity is an indication of high
vigour in chilliand reported that in the presence of dehydrogenase enzyme the

colourless tetrazolium converted to pink coloured formazon.

In the present study, dehydrogenase enzyme activity gradually declined as the
seeds lost their vigour and the figure (Fig. 8 and 9) shows the comparison of
dehydrogenase enzyme activity at tenth and sixteen months after storage. Similar

findings were also reported by Aswathi (2015) in cowpea.

In okra, initially all the treatments observed higher values for dehydrogenase
activity which is reflected in the germination per cent. At the end of storage, polymer
treatments were found to be superior over untreated seeds for this parameter. Among
the treatments, Ts [Polykote (10ml) +carbendazim-mancozeb (2g) + bifenthrin (0.1%)
per kg seed], Ts [Hitron (5ml) +carbendazim-mancozeb (2g) + bifenthrin (0.1%) per
kg seed], T11 [Hitron (10 ml) +carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg

seed] recorded best result for dehydrogenase enzyme activity.

In both crops, higher dehydrogenase activity was observed in seeds treated with
polymer coupled with plant protection chemicals. Korishettar et al. (2017) observed
that significant effect was present in dehydrogenase enzyme activity of pigeonpea due

to seed polymer coating.
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5. 10 Seed moisture (%)

Throughout the storage period, there was no significant difference in seed
moisture content among the treatments. This may be due to the packing material used

(700 gauge polyethylene cover) which is moisture impervious.
5.11 Seed microflora (%)

Seed that is neither infested nor infected before sowing may still be a carrier of
pathogens. Since healthy seeds are a prerequisite for the success of any crop production

it is essential to protect the seeds from the invasion of microorganisms.

Incidence of storage pathogen increases with advancement of storage period.
The incidence of storage pathogen is high if the seed is not protected and storage
conditions are favourable to them. It is reported that storage fungi can invade and
destroy the seeds of several species (Gupta ef al., 1993). This causes loss of viability,
development of unfavourable odour and discoloration of seed. In the present study, the

infection rate differed with seed treatment, chemicals used and storage period.

In okra, higher percentage of infection (30.00%) was observed in untreated
seeds followed by Ti: [Polykote (Sml/kg seeds)] (23.33%), T3: [Polykote (10ml/kg
seeds)] (23.33) and Tio [Hitron (10ml/kg seeds)] (23.33%). Whereas, lowest infection
percentage was noticed in Ts and Ti. It was evident that the pathogen infection less in
seeds treated with polymers along with a combination of insecticide and fungicides
(Fig 10).

Similar results were observed by Manjunatha et al. (2008) in chilli, where they
observed significantly lower seed infection in seeds coated with polymer @ 7.0 g per
kg of seed along with thiram @ 2 g per kg of seed as compared to control at the end of

the storage period.
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Comparatively low per cent of infection was observed in oriental pickling
melon. It may be due to the mucilaginous layer around the seed coat which provides
an additional protection to the seed. Complete absence of seed infection was noticed in
treatments Polykote (Sml) + T. viride (4g), Polykote (10ml) +carbendazim- mancozeb
(2g) + Bifenthrin (0.1%), Hitron (5ml) +carbendazim-mancozeb (2g) + bifenthrin
(0.1%), Hitron (10ml) + carbendazim-mancozeb (2g) + bifenthrin (0.1%)in blotter
method. The low or less degree of fungal infection might be due to protection by

fungicide and bio control agents and their toxic effects against fungal bodies (Fig 11).

Among the two detection methods, higher infection was observed in agar plate
method. The results are in accordance with the results of Shobha (2016) in ash gourd

and Nagendra (2017) in oriental pickling melon.

The polymer alone treatments (T1: Polykote (5ml), T4: Polykote (10 ml), T+
Hitron (5ml), T10; Hitron (10ml) had lower fungal invasion compared to control. This
result is in line with the findings of Whipps et al. (2001), where mycelia growth was
less in polymer coated soybean seeds as the polymer itself provided protection from
fungal invasion. Similar results were given by West er al. (1985) in soybean;

Manojkumar and Agarwal (1998) and Ravishankar et al. (2002) in maize.

The polymer and fungicide treatment act as barriers to the absorption of
moisture from the environment and also prevent the loss of quality of seeds by avoiding

fungal infection (Singh 1992; Gupta ez al. 1993 and Vamadevappa 1998).

Polymer coating is one of the pre storage seed enhancement techniques used
either singly or in combination with plant protection chemicals. Polymers play an
effective role in retaining the seed quality parameters over a period of time. Apart from
extending the shelf life of the seed during storage, polymers have several advantages.
Polymers acts as an external covering thus reducing the mechanical damages in seed,
this coating provides effective packaging of seed at proper quantities, improving the

appearance of seed and it is a good carrier of fungicides, insecticides and bioagents.
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The present study aimed to identify the polymers, appropriate dosage, and
combination of additives that could reduce the rapid deterioration of seed and to ensure
effective and safe seed storage. From the results it is inferred that polymer coating with
a combination of chemicals and bio agents decreases the rate of deterioration of seeds
at a slower rate and retains seed quality and vigour longer than the non-coated seeds.
It is highly suited to high rainfall, high relative humidity conditions such as Kerala

where seed storage is a high problem.

The price for the polymers used is Rs. 450 per kg and Rs.350 for Polykote and
Hitron respectively. The cost of one kg seed of okra is Rs.1500 while the cost of one
kg OP melon is Rs. 2000. The cost of plant protection chemicals used for this study -
Rs.110 (carbendazim-mancozeb), Rs. 300 per 2 kg (Bifenthrin) and Rs.105 per kg
(Trichoderma viride). The cost of treating one kg of seed with polymer will work to an
average of Rs.5 and treating seeds in combination with plant protection chemicals spent
less than Rs.8. By spending just Rs.5 the viability is extended to four months than the

untreated control. Hence this is highly economic and cost effective.
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FUTURE LINE OF WORK

In present work, storage studies were restricted to ambient conditions only.
Storing the seeds under controlled conditions enhance the shelf life of seed. Hence the
effect of polymer coating under controlled atmospheric condition, and the interaction

of both polymer treatment and the storage conditions can be studied.

Since the present study involved assessing the seed quality under laboratory
conditions there is no scope to predict the effect of these seed treatments in field
condition. The role of polymer treatment in storage along with the performance of

treated seeds under field conditions will ensure better results.

The study may be extended to the use of other bio and natural polymers along

with other additives for more effective recommendations.

The quality of seed is also influenced by the storage containers. As the present
work did not involve the use of different storage containers, such studies and their

interaction with seed treatment may be initiated to get better results.

The effect of polymer film coating may be extrapolated to other varieties in
okra and oriental pickling melon to assess the effectiveness of the doses selected in the
present study. The experiment may be replicated in different locations to draw valid

conclusions and to bring out a uniform recommendation in the package of practices.

The study was restricted to two vegetables and hence it may be extended to
other crops to ascertain whether film coating is advantageous for all crops under Kerala

conditions.
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6. SUMMARY

An experiment was conducted at the Department of Seed Science and
Technology, College of Horticulture, Kerala Agricultural University,Vellanikkara,
Thrissur, to standardize the optimum dose of polymer to be used in film coating and to
evaluate the efficacy of different polymer treatments on the storability of okra and OP

melon seeds under ambient storage conditions.

e Throughout the storage period there was a decline in the seed quality
parameters like germination, seedling shoot length, seedling root length,
seedling dry weight and dehydrogenase activity in both treated and untreated
seeds.

e The electrical conductivity increased irrespective of the treatments throughout
the storage period.

e Polymer treatments were found to be superior over control. Treatments in
which polymer was applied in combination with plant protection chemicals
performed better than the treatments which had polymers alone.

e In okra and OP melon Polykote (10ml) +carbendazim- mancozeb (2g) +
bifenthrin (0.1%) were found to be superior among the treatments with respect
to germination (%), seedling shoot and root length, vigour indices and
dehydrogenase activity. While the electrical conductivity values were the
lowest for these treatments. These treatments could retain the MSCS up to
fourteen months while the untreated seeds retained viability only for ten months
in storage.

e In okra, the treatment Ts . Polykote (10ml) +carbendazim- mancozeb (2g) +
bifenthrin (0.1%) recorded 14 per cent increase in germination, 37.26 per cent
in vigour index I, 48.45 per cent in vigour index IT , 7.00 percent per cent
increase in dehydrogenase enzyme activity over control at tenth month of

storage.
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In OP melon , the treatment Ts . Polykote (10ml) +carbendazim- mancozeb (2g)
+ bifenthrin (0.1%) recorded 13.51 per cent increase in germination, 28.41 per
cent in vigour index I, 13.97 per cent in vigour index II, 16.23 per cent increase
in dehydrogenase enzyme activity over control at tenth month of storage.
Increase in seed moisture content was negligible and there was no significant
difference among the treatments.

Seed infection in treated seeds was very low compared to untreated seeds of
both crops used in the study. Control recorded a high infection per cent in both
okra and oriental pickling melon. While comparing the treated and untreated
seeds it was evident that polymers play an important role in maintaining the
seed health, which is a critical quality of seed.

Thus, it is concluded that using polymers along with plant protecting chemicals,
the seed viability could be extended (compared to untreated seeds) up to

fourteen months of storage.

(T4 21
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Monthly meteorological data from November 2016 to February 2018

Months Temperature Relative Rainfall Rainy
Mean Mean humidity (mm) Mean days
Maximum minimum (%)
Nov-16 31.72 21.16 78.11 0.00 0.00
Dec-16 32.15 21.18 78.21 0.00 0.00
Jan-17 33.99 22.89 68.42 0.00 0.00
Feb-17 35.61 23.19 70.14 0.00 0.00
Mar-17 36.03 24.68 84.81 0.00 0.00
Apr-17 35.34 25.88 83.04 19.10 1.00
May-17 34.26 24.89 85.68 167.50 8.00
Jun-17 30.48 23.55 94.63 640.20 22.00
Jul-17 30.47 22.78 93.81 384.40 16.00
Aug-17 29.92 23.39 95.90 478.00 25.00
Sep-17 31.20 22.98 94.47 413.90 20.00
Oct-17 31.46 22.40 92.77 183.20 7.00
Nov-17 32.74 21.79 86.93 58.30 4.00
Dec-17 32.55 21.11 78.06 00.00 0.00
Jan-18 32.87 23.76 69.52 0.00 0.00
Feb-18 34.65 23.65 71.18 0.00 0.00
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Seed quality enhancement in okra and oriental pickling melon
with film coat

Abstract

An experiment on ‘Seed quality enhancement in okra and oriental pickling
melon with film coat’” was conducted at the Department of Seed Science and
Technology, College of Horticulture, Vellanikkara during 2016-18 to standardise
the optimum dose and effect of polymer coating on okra and oriental pickling melon
seeds and to evaluate the storage potential of polymer coated seeds under ambient
storage condition

Seeds of okra variety, Arka Anamika and oriental pickling melon variety
Mudicode local were used in this study. Polykote and Hitron were the polymers
used. Seeds were treated with polymers either alone or in combination with plant
protection chemicals. Performance of treated seeds was compared with untreated
control. The polymer treatments comprised of both polymers at two doses Viz.
Polykote @ 5 ml per kg of seed, Polykote @ 10 ml per kg of seed, Hitron @ 5 ml
per kg of seed and Hitron @ 10 ml per kg of seed. A combination of plant protection
chemicals such as fungicides, carbendazim-mancozeb (2g per kg of seed),
insecticide- bifenthrin (0.1%) and biocontrol agent — Trichoderma viride (4g) were
used. Polymer coated seeds were packed in 700 G polyethylene bag and stored under
ambient conditions. Seed quality parameters were recorded at bimonthly intervals
for a period of sixteen months.

With the advancement of storage period, germination declined irrespective
of the treatments in both the seeds. Throughout the storage period, performance of
treated seeds was found to be superior over control. In okra, at the end of the storage
period of sixteen month , higher germination per cent (60.67 %) was recorded in
seeds treated with Polykote (10ml) +carbendazim- mancozeb (2g) + bifenthrin
(0.1%) followed by Hitron (5ml) + carbendazim-mancozeb (2g) + bifenthrin (0.1%)

(54.00%), while lower values were recorded in untreated control (28.67%).



All the treatments except untreated control maintained MSCS (Minimum
Seed Certification Standards) of 65 per cent germination up to ten months of storage.
The seeds treated with Polykote (5ml) + carbendazim-mancozeb (2g) + bifenthrin
(0.1%) per kg seed, Polykote (10ml/kg seed), Polykote (10ml) + carbendazim-
mancozeb (2g) + bifenthrin (0.1%) per kg seed, Hitron (5ml/kg seed), Hitron (10ml)
+ carbendazim-mancozeb (2g) + bifenthrin (0.1%) per kg seed retained germination
per cent above MSCS up to twelve months of storage whereas, the best treatment
Polykote (10ml) +carbendazim- mancozeb (2g) + bifenthrin (0.1%) maintained
MSCS up to fourteen months of storage. Similarly in the case of quality parameters
like vigour indices and dehydrogenase activity, seed treatment with polykote (10ml)
+carbendazim- mancozeb (2g) + bifenthrin (0.1%) found to be superior. In case of
electrical conductivity of seed leachate a higher value was observed in untreated
control while the least was recorded in seed treatment with polykote (10ml)
+carbendazim- mancozeb (2g) + bifenthrin (0.1%) per kg of seed.

In OP melon, the effect of polymer film coating on seed quality parameters
followed the same trend as that of okra. Higher per cent of germination noticed in
seed treated with polykote (10ml) +carbendazim- mancozeb (2g) + bifenthrin
(0.1%). These treatments retained germination per cent above MSCS till fourteenth
month. Electrical conductivity of seed leachate was least in seeds treated with
polykote (10ml) +carbendazim- mancozeb (2g) + bifenthrin (0.1%) per kg of seed
compared to untreated control.

Microflora infection was found to be lower in polymer treated seeds when
compared to control in both the crops. The major microorganisms observed were
Aspergillus niger, Aspergillus flavus.

The results indicated that seed treatment with polymers was highly effective
for enhancing the storage life of okra and OP melon. The polymers along with plant
protection chemicals help to retain viability and storability of seeds. Among the
treatments, polykote (10ml) +carbendazim- mancozeb (2g) + bifenthrin (0.1%)

showed best results which may be recommended for pre storage seed treatment. Seed

treatment with polymers therefore provides a cheaper and safe method to enhance \ G0
seed viability and seedling performance under ambient storage condition.
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