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Abstract The experiment was conducted at Laboratory
of Plant Pathology, Bangladesh Agricultural University
(BAU), Mymensingh and Seed Pathology Centre, BAU,
Mymensingh during 2010 to 2014 to investigate the effect of
storing containers on moisture content, germination
percentage, seedling vigor, apparently healthy of seeds and
infection of rice stored seeds. The rice seed samples of cv.
BR14, BRRI dhan28, BRRI dhan29 and Guti were collected
from 36 farmers belonging to the individual villages at
Ishwarganj Upazila under Mymensingh District. Four types
of storing containers were used by farmers own selves
following traditional practices. Storing containers were
gunny bag lined with polythene, bamboo bin lined with
polythene, gunny bag and earthen pot locally called motka.
The highest percentage of moisture content was in gunny bag
(14.32%) and the lowest in gunny bag lined with
polythene(12.59%) similarly best germination was in gunny
bag lined with polythene (78.04%) and worst in motka
(65.16%) consequently maximum vigor index was shown in
gunny bag lined with polythene (1756) and minimum in
motka (1458). The experiment also found the highest
percentage of apparently healthy seeds in gunny bag lined
polythene (55.01%) and lowest in  motka
(46.42%).Sequentially maximum seed borne fungi infection
occurred in gunny bag (28.98%) and minimum infection in
bamboo bin lined with polythene (22.70%). The result of the
experiment evidently proved that polythene sheet was the
key indication to protect the quality of seeds. On the other
hand, the earthen pot or motka was the worst material to
deteriorate the quality of seeds during storing time.
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1. Introduction

Rice (Oryza sativa) is a staple food and leading food
sources for nearly one-half of the world’s humankind

especially in Bangladesh. Approximately, 77% of the total
cultivated land covering 10.43 million hectares is under rice
cultivation in Bangladesh BRRI [8].Currently, the total
annual rice production is around 347.09 million tons [4].
Besides, the annual population growth rate is quite high,
1.37 % per annum. The national average yield of rice in
Bangladesh is only 4.4 ton per hectare [10]. The average
yield of rice in China, Japan and Korea is 6-6.5 T/ha which is
much higher than the yield of Bangladesh [7]. Rice
production was highest in Mymensingh region in respect of
all other regions of Bangladesh. The total rice production in
Mymensingh region is around 12.16 lac hectares and
production is about 38.95 lac tons [11]. The boro rice
production is about 5.98 lac hectares and production is about
22.69 lac tons. Use of poor quality rice seeds brings down the
productivity of modern cultivars in its genetic potential [16].
Poor quality of rice seeds caused infection by pathogens viz.
fungi, bacteria and nematode [16]. Farmers usually use
motka, bamboo bin and dole for storing rice seed in
Bangladesh. These containers are not airtight. Consequently
seed absorbs moisture that favors the growth and
development of storage pests and diseases. Both of insect
infestation and fungal infection lead to deterioration of
quality and loss of viability of seeds. Storage insects and
fungi may cause discoloration and reduce viability of seeds
thereby lowering the market value of seeds [9,17]. Species of
Aspergillus and Penicilium are the dominant storage fungi.
Previous studies showed that quality of farmers seed may be
deteriorated due to improper storage practices [17,21]. Very
few researches have been conducted in regarding effects of
storage containers on farmers stored boro rice seed.
Therefore, this research aims to investigate the effects of
storage containers on farmers stored boro rice seed in the
selected location "Ishwarganj Upazilla", Mymensingh,
Bangladesh.

2. Materials and Methods

The experiment was conducted in Laboratory of Plant
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Pathology Department, Bangladesh Agricultural University,
Mymensingh and Seed Pathology Centre, BAU,
Mymensingh from 2014 to 2016. Farmers were selected
from twelve unions under Ishwarganj Upazila, Mymensingh
for studying. For collection of seed samples, farmers were
randomly selected from three villages of each union
representing each ward of particular union. Finally 36 seed
samples were randomly selected from the 36 different
villages at Ishwarganj, Mymensingh. Seed samples were
drawn following the rules of International Seed Testing
Association (ISTA) [15].Thus each sample was taken 0.5 kg
taken in brown paper bag which was placed in a cloth bag
and then brought directly to the Seed Pathology Center (SPC)
and kept in the refrigerator at 5+1°C until for subsequent
studies. Around 40g seeds were taken for dry inspection of
seeds measuring apparently healthy seeds following standard
procedure ISTA [15]. Seeds were divided into eight
components viz. apparently healthy seed, discolored seed,
spotted seed, insect damaged seed, deformed seed, chaffy
seed, varietal mixture and inert matter. Germination test of
the collected seed sample was done in sand using tray
method. Plastic trays (18 x 9) were used for the purpose.
Seeds were sown in sand in each plastic tray in four lines
(25seeds/line). For each samples altogether 400 seeds were
tested for germination. Germination was recorded twice at 5
and 14 days after sowing. Total germinated seeds, normal
seedlings, abnormal seedlings, non-germinated seed and
disecased seedlings were counted and expressed in
percentages. Seedling vigor index test was done in sand
using tray method. For each sample 400 seeds were tested.
After 20 days of tested seeds shoot and root length were
measured by using measuring scale. Fifteen seedlings from
each tray were randomly selected for measurement of shoot
or root length. The seedling vigor was determined following
the formula of [S] as shown below: Vigor index = (mean of
root length + mean of shoot length) X % of seed germination.
To detect the seed borne pathogens associated with the seeds
in seed samples the Blotter method was used by following
International Rules for Seed Testing ISTA [15]. In this
method, three layers of blotting paper (What man filter No. 1)
were soaked in sterilized water and placed at the bottom of 9
cm diameter plastic Petridis and thereafter 25 seeds were
plated. Eight replicates were used for each sample where 200
seeds were needed. The seeds in the Petri dishes were
incubated at 20 under alternation cycles of 12 hours near
ultraviolet light and darkness for 8 days. After incubation the
seeds were examined under sterio-binocular microscope in
order to record the incidence of different seed borne fungi.
For proper identification of fungi, semi-permanent slides
were prepared from the fungal colony and observed under
compound microscope. Germination of these incubated
seeds was recorded. The results were presented as percent
incidence for individual pathogens. Collected data were
analyzed following the analysis of variance (ANOVA). Least
Significant Difference (LSD) was done to determine the
differences among the treatments.

3. Results and Discussions

It was found that the efficiency of storage devices was
varied in respect of seed quality of boro rice seed. Aeration is
great factor for deteriorating of seed quality which prevents
using by polythene sheet or metal substance. Studies
recorded germination percentage of seeds in organic cocoon
(91%), polythene bag (80%), polythene in Gunny bag (79.67)
and Gunny bag (68%) respectively [1].

3.1. Effect of Storing Containers on Moisture Content of
Seed Samples

In respect of containers, the highest percentage of
moisture content was in gunny bag (14.32%) and the lowest
in gunny bag lined with polyphone (12.59%) shown in Fig 1.
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Figure 1. Effect of storing containers on moisture content of seed samples

The upper limits of moisture content of rice13% [14]. In
Bogra the moisture content of farmers saved seeds ranged
from 12.30 to 14.40% [20]. The moisture content of farmers’
seeds collected from Rajshahi, Bogra and Rangupur reported
ranged from 7.0 to 13.9% that varying with respect to crop
season farmers and location of seed collection, But in 2003
they reported that the moisture content of farmers’ rice of the
same locations ranged from 12.87% to 13.30% [12]. It
indicates that moisture content may vary from farmers to
farmers as well as location to location. Usually, moisture
content can be fluctuated due to storing systems of farmers.

3.2. Effect of Storing Containers on Germination
Percentage and Vigor Index of Seed Samples

The highest percentage of germination was in gunny bag
lined with polythene (78.04%) and the lowest in motka
(65.16%). The highest percentage of vigor index was in
gunny bag lined with polythene (1756) and the lowest in
motka (1458) shown in Fig. 2.a and Fig. 2.b respectively.
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Figure 2a. Effect of storing containers on germination percentage of seed
samples
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Figure 2b. Effect of storing containers on vigor index of seed samples

Highest germination percentage was found by storing
seeds in polyethylene bag than tin container and the lowest in
earthen pitcher [18]. Another studies revealed that uses of
nine different types of rice seed storage structures, namely
dole, motka, kolshi, steel drum, kerosene tin, polythene,
motka, gunny bag and plastic drum had a clear impact on
seed quality. The outcome of the results indicated that the
highest insect population seed damage and weight loss were
recorded in gunny bag and lowest were in metal structures
(steel drum of kerosene tin) followed by polythene or motka.
Seeds stored in organic cocoon performed much better
compare to rexin cocoon, polythene bag, poly with gunny
bag and gunny bag in maintaining higher germination due to
low moisture content which may reduce respiration as well
as the incidence of insect and pathogens also low caused of
low oxygen supply [1]. Polythene type’s bags and rexin
cocoon were the best device to maintain a fair germination
range of 82 to 87% [2]. It was reported that highest normal
seedlings 81% was obtained by storing seeds in tin container
and lowest in 66% by using seeds of gunny bags and viability
of seeds decreased with the increase of storage period. They
also found the association different fungi with seeds sample
and their prevalence was higher when stored in gunny bags
[19].

3.3. Effect of Storing Containers on Apparantly Healty
Seeds and Infected Seeds of Seed Samples

The highest percentage of healthy seed was in gunny bag
lined with polythene (55.01%) and the lowest in motka
(46.02%) and the highest diseased infected seed in gunny
bag (38.98%) shown in Fig. 3.a and the lowest in Bamboo
bin lined with polyether (22.70%) shown in Fig. 3.b.
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Figure 3a. Effect of storing containers on apparantly healty seeds of seed
samples
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Figure 3b. Effect of storing containers on percent of infected seed of seed
samples

Plastic drum with neem leaves rather than motka, painted
motka and tin jar was the best for retaining seed quality,
having lowest moisture content and minimum insect damage
[3]. Another study shown that the moisture content and black
point infection increased, the seed germination decreased
with the increase of storage period [13]. Reported that
number of insect damage seeds, insect population and fungi
infection varied with respect to storage containers, storage
period and additives used [3,12]. It was showed that gunny
bag is the worst compare to metal structures as storage
containers for ensuring quality of seeds [13] and also
reported that highest germination and lowest prevalence of
fungi were recorded in the seeds stored in tin followed by
polythene bag and gunny bag with polythene lining [20].
From seed health test by blotter method revealed that six
seed borne fungi belonging to five genera viz. Bipolaris
oryzae, Fusarium moniliforme, Fusarium oxysporum,
Aspergillus  flavus, Penicillium spp. And Alternaria
padwickii were found to be associated with the seeds. The
stored seeds also associated different insects like as rice meal
moth and rice beetle. The highest percentage of insects was
found in motka consequently the highest infection of seeds
from gunny bags. Besides the lowest infestation in the
containers where used polythene. They found a positive
correlation between increase in population of storage fungi
and loss in germination. The findings of the present study
have clearly pointed out by different the moisture content,
purity, germination, vigor index, and seed infection were
strongly affected using by different the containers used by
farmers.
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