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Abstract: A laboratory experiment was conducted with bean seeds kept in three different containers viz. tin pot,
poly bag and jute bag and stored at room temperature and RH for three months in the Laboratory of Agronomy
Department, Sher-e- Bangla Agricultural University to study their storage behavior, germination percentage
and quality. The seed of jute bag came to the contact with air and their moisture contents was increased from
initial moisture content and remained near to their Equilibrium Moisture content (EMC), moisture content of the
seeds of jute bag was found increased from 8.7% to 16.7% within 69 days of storage. But increase of moisture
contents of seeds of tin pot and poly bag was lower as compared to jute bag. As tin pot and poly bag was more
or less air tight so the seeds of these container could not come to the contact with ambient room air, resulting
less change of their moisture content as compared to gunny or jute bag. Germination capacity of the seeds of
tin pot was found decreased from 90% to 70.3% and 90% to 67.5% in the seeds of poly bag. Germination
percentage of the seeds of jute bag was found decreased from 90 to 62% in 69 days of storage. So, the
germination capacity was also found a little bit higher in tin than the seeds of other containers. Considering
three different containers, tin container has been proved much more safe and secured than jute or poly bag
container.
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INTRODUCTION can  be  built.  Not the seed but the quality seed can

Bean (Phaseolus vulgaris L.) which is under the give  an  increased  production  to  extent  of 5-50% [2].
family fabaceae is one of the most important vegetable But in our country only 12.61% of quality seed and
crops which are originated in West Africa. Now many 29.30% of quality vegetable seed of demand is supplied
bean  varieties  are cultivated widely throughout the [3]. Seed quality is a multiple concept and thereby
world. In Bangladesh bean is mostly used as vegetable affected by multiple factors in production level,
crops. Leaf is occasionally used as vegetable. Both dry harvesting, processing and storage condition [2]. Seeds
and green bean are popular for edible purpose. Nutritional have to be stored for a certain period for production of
value of green bean is very high. The of 100g bean crop in the following season. Environmental condition is
contain 130  kJ energy, 7 g carbohydrates, 1.4 g Sugars, also one of the most important factors for quality control
3.4 g dietary fibre, 0.1 g fat, 1.8 g protein, 35 µg (4%) both in production and storage level. Among the
Vitamin A, 16 mg (27%) vitamin C, 37 mg (4%) calcium [1]. environmental factors the relative humidity and
Bean can be  grown  successfully  in  a serious shortage temperature are most important for storing seed [2].
of vegetable in  the  market  of  Bangladesh. In According to Justice and Bass [4] when in storage
Bangladesh the yield of bean is low which is due  to use condition the moisture content of seed goes above 8-9%
of  low  quality  seed  and  poor  management practices. then the risk of insect, fungal & bacterial attack increases.

Seed is the most important and basic input in It was found that for decrease of 1% relative humidity and
agriculture. Seeds protect and sustain life. Seeds are the decrease of each 5°C temperature the longevity of seed
focal points around which strategies to boost crop yields increases a twice [5].

ensure desirable crop production. Good seed alone can
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So, maintain the quality of seed it is desirable to Equilibrium  Moisture  Content  (EMC)  was
maintain the moisture content and temperature of seed
storage environment within a desired range. Accordingly
the present study was undertaken to understand the
effect of storage environment on seed quality and to
determine the appropriate storage environment for the
bean seed.

MATERIALS AND METHODS

The  study  was  conducted  from  23  June,  2009  to
31 August, 2009 at the laboratory of department of
Agronomy,  Sher-e-Bangla Agricultural University,
Dhaka-1207.The experimental material was bean seed
which was stored at room temperature and relative
humidity at three different storage container. e.g. tin
container, poly bag and gunny bag. The seeds from
different container were placed for germination test in
sand medium. Then regular observation was done and
data were taken on different parameters.

Bean (Phaseolus vulgaris L.) seeds were supplied
from Agronomy department of Sher-e-Bangla Agricultural
University. Seeds were kept in three types of container
such as poly bag (transparent), tin pot and gunny bag
and  stored  at  room  temperature  and   RH   for  around
69  days.  During  the  storage   period   Seed  samples
were taken every fortnight from the containers for
determination of change of moisture content (wet basis),
germination percentage and presence of insect and fungal
activity.Reading of dry bulb and weight bulb temperature
and relative humidity of inside the room and out side the
room was recorded in 9 am & 5 pm from hygrometer.
Maximum and minimum temperature and relative humidity
were recorded in the morning and evening at the same
time also from digital thermohygrometer at Department of
Agronomy, SAU. By comparing the temperature and
relative humidity of digital thermohygrometer, hygrometer
and that of metrological department, Agargaon, Dhaka
were compared and recorded accordingly.

Moisture content was determined by using high
constant temperature oven method following International
Rules for Seed Testing [6] in the laboratory of department
of Agronomy, SAU. 10 g of seeds from each 3 containers
were taken and poured in a small container with cover and
kept  in  an  oven  maintained  at a temperature of 105 CO

for a period of 48 hours. The moisture content of seeds
(wet basis) was determined by the following formula [6].

determined from the EMC Chart and then it was adjusted
with the room temperature following the given formula of
the chart [7]. 

Germination test was conducted by following sand
test [8]. In this method sand was moistened to 50% of it’s
water  holding  capacity  and  taken  on  an  earthen  pot.
300 seeds were taken randomly from the seed samples of
each container. 100 seeds were placed on the earthen pot
with 3 replications. The seeds were covered with 1 cm
deep layer of moist sand. The earthen pot with seeds was
kept at room environment. The experimental pots were
observed frequently to watch the germinated seedlings.
Accordingly the germination percentage was recorded
following ISTA rules [8]. 

RESULS AND DISCUSSION

Moisture Content of Bean Seed: Seed moisture content is
the most important factor that regulates the longevity of
the seeds. Higher moisture in seeds enhances seed
deterioration, which ultimately reduces the planting value
of seeds in the field. When legumes seed attained
physiological  maturity its moisture content ranges from
40 to 50 percent [9]. Following maturation, the seeds
continue to dry down. If proper sunning is not done,
moisture percentage remain high which causes seed
deterioration.

As seed is highly hygroscopic living material, it
absorbs moisture from air if it is stored in an environment
where relative humidity is lower than surrounding
environment [10]. The relative humidity was near 70% or
above through the storage period (Fig. 1). For this reason,
seeds absorbed moisture from the ambient air and tended
to equilibrium with relative humidity.

Not only the relative humidity but also the
temperature  affects  the  moisture  content  of  seed. In
fact  the  interaction of relative humidity and temperature
of the environment determine the moisture content or
equilibrium moisture content of seed. From the Equilibrium
Moisture Content Chart (EMC chart) it can be understood
that with the increase of relative humidity the moisture
content of seed increases and moisture content of seed
decreases as the temperature increases above a certain
level [7]. So, the temperature of the storage environment
should be known for effective seed storage. The
temperature during the storage period has been presented
below (Fig. 2).
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Fig. 1: Atmospheric relative humidity during the storage period

Fig. 2: Air temperature during the storage period

The initial moisture content of  different containers’ Germination Test of Bean Seeds: Seed germination test
seeds was  similar  (8.7 %)  but  it  was   increased  with provides to the ability of seeds to germinate and produce
increasing the storage time. The increasing rate was a seedling that will emerge from the soil bearing essential
higher in seeds of gunny bag (Table 1). The rate of structures and develop onto a healthy vigorous plant in
absorbance was higher in gunny bag because of gunny later. The initial germination percentage of different
bag is not air tight container but tin and polythene bag are containers’ seeds was similar (90 %) but after storage it
moisture proof. So, increasing rate of moisture content was declined (Fig. 2). The decline rate is higher in seeds
was low in those containers. of gunny bag. Seed deterioration is natural phenomena

At first the seed moisture contents were 8.7 in all and life span of seeds decrease with the passing of time.
cases  as  they  were  taken  from  the  same source. After Seed deterioration processes however, depend on a large
69 days of storage the moisture content of seed in poly number of genetic and environmental factors. As seed is
bag, tin and gunny bag increased to a level of 13.0, 13.8 highly hygroscopic living materials and it absorbs
and 16.7, respectively. As the gunny bag is the least moisture from the surrounding atmosphere. This higher
moisture proof container it’s moisture content was found moisture in the seed may be the main reason of quick
highest. quality deterioration in the seeds of gunny bag.
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Table 1: Moisture content of bean seeds and the average temperature and relative humidity of room during storage period

Fortnight of Storage
--------------------------------------------------------------------------------------------------------------------------------------------------------

Storage Container 0 1 2 3 4 5

Poly bag 8.7 13.1 11.9 13.0 13.6 13.0
Tin 8.7 14.3 13.2 14.4 14.7 13.8
Gunny bag 8.7 16.5 14.1 17.8 18.2 16.7
Temperature ( C) 31.8 29.8 29.8 29.1 29.8 28.9o

Relative humidity (%) 69.0 78.6 71.7 80.0 79.9 79.8
EMC  of seed 12.6 14.0 13.0 15.1 15.0 15.2*

*EMC: Moisture content of Bean seed in equilibrium with air of various relative humidities at room temperature 

Table 2: Germination percentage of bean seeds during the storage period

Fortnight of storage
--------------------------------------------------------------------------------------------------------------------------------------------------------

Storage container 0 1 2 3 4 5

Poly bag 90 86.1 79.7 77.2 70.8 67.5
Tin 90 88.5 82.3 80.7 74.1 70.3
Gunny bag 90 85.6 78.7 75.2 67.5 62.0

Under high relative humidity (90%) and high materials  and  gunny   bag   absorbed   more  moisture
temperature (more than 32°C) most of the seeds become from  the  surrounding atmosphere. In jute bag the
non-viable  in  a  short  period of time. Low temperature moisture content was increased from 8.7% to 16.70% and
and  low  humidity  enhance  the  life of the seed [11]. In increase of moisture content was lower in tin and poly bag
the  present study we can see that most of the time the as compared to jute bag as they were more or less
day temperature  was  near  or  higher than 32°C (Fig. 2) moisture proof. This higher moisture in the seed may be
and  the  relative  humidity  was between the range of 70 the main reason of quick quality deterioration in the seeds
to 80%, even sometimes near 90%. So, these adverse of gunny bag. From the above findings it can be said that
environmental factors adversely affect the seed viability tin is safer for storing seed as compared to other
and  seed  didn’t germinate properly. From the Table 2 it containers.
is evident that after 69 days of storage the lowest
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