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Abstract: The experiment was conducted at the Seed Pathology Center (SPC), Bangladesh Agricultural  University, Mymensingh to
develop the better storage practices for retaining seed health and quality of rice seeds in Bangladesh. The storage containers viz.
T1-Plastic bag, T2-jute bag lined with polythene, T3-plastic drum, T4-metal drum and T5-painted motka (earthen container) and different
additives  viz.  S1-No  additives  (Control),  S2-chalk  powder,  S3-neem  leaves  (Azadirachta  indica),  S4-biskatali  leaves  (Polygonum
hydropiper), S5-naphthalene and S6-Ash were used. Minimum moisture content (12.80%) was found in case of storing seeds in plastic
drum with chalk powder; while in case of motka with no additives high moisture content (17.00%) was recorded. Highest apparently
seeds (42.83) were recorded in plastic drum with chalk powder and lowest (21.50) were recorded in metal drum with no additives. The
highest germination and normal seedling (91.63% and 88.25%, respectively) on different storage container were recorded in T 3 while the
lowest (74.13% and 70.38%, respectively) were recorded in T4. In case of different additives the highest germination and vigour indax
(91.40% and 2065.98, respectively) were recorded in S2 while the lowest (72.80% and 1619, respectively) were recorded in S1. The
highest interaction effects of different storage container and additives on germination were recorded in T 3 X S3 while the lowest were
recorded in T4 X S1. After five months of storage eight fungal genera viz.  Alternaria padwickii, Bipolaris oryzae, Curvularia lunata,
Fusarium oxysporum, Fusarium moniliforme, Aspergillus  flavus,  Aspergillus niger  and Penicillium  spp  were recorded. The highest
incidence of pathogens in different  container were  recorded in T2 while  the lowest  were recorded in T3.  The highest  incidence of
pathogens in different additives were recorded in S1 while the lowest were recorded in S3. The highest interaction effect of storage
container and additives were recorded in T1 X S1 while the lowest were recorded in T3 X S3.   
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Introduction
Rice (Oryza sativa L.) is the most important cereal crop
and  one  of  the  major  sources  of  calories  for  a  large
percentage  of  the world  population,  particularly  in  Asia
(Datta,  1981). Lack of seed storage facilities is an acute
problem in the country. Farmers of Bangladesh use various
traditional  storage  structures  to  store  seeds  of  various
crops including rice such as dole,  kolshi,  motka, plastic
bag, steel drum, kerosene or biscuit tin, polythene bag etc.
The effects of these structures on seed quality vary from
region to region. The actual damage of grain occurs under
storage conditions of high humidity (above 70%) and high
temperature (25-350C). It  has also been reported that the
success  of  grain  storage  is  always  dependent  on  the
preservation of its food value, viability and reduction of
loss of the stored grain (Mondal  et  al., 1984).  Improper
preservation of farmer-saved seeds that usually takes place
due to lack of awareness by farmers leads to deterioration
of seed quality, and poor quality seeds used for planting
resulted in low yield (Karim, 1999). Even a good quality
seed may totally get damaged if stored under sub-optimal
condition.  In  most  cases  farmers  saved  seeds  are  badly
infested with stored grain pests and moulds which resulted
very poor germination (Mia and Nahar 2000). Good seeds
may become  bad  due  to  storage  in  improper  container.
Farmer  uses  various  indigenous  materials  such  as  ash,
neem  leaf  (Azadirachta  indica),  bishkatali  (Polygonum
hydropiper)  and  cheap  chemical  like  naphthalene,  chalk
powder etc. for storing of rice seed (Ali et al., 2009). So,
they need some cheap, easy to use and readily available
but effective alternative for safe storing of rice. However,
the farmers use all these storage practices traditionally and
these have not been standardized.  In  Bangladesh  annual
loss of paddy during storage has been estimated as 3-8%
(Bala  et al., 1991). However, Khan et al. (1991) reported
that the loss was as high as 15%. These reports indicated a
significant  amount  of  seed damage in the storage  every
year. Therefore, it is necessary to understand the problem

properly which affect the seed quality and take necessary
steps need to be taken to overcome this huge amount of
loss.

Materials and Methods
The  experiment  was  conducted  at  the  Seed  Pathology
Center  (SPC),  Bangladesh  Agricultural  University,
Mymensingh following 2 factorial experiment with three
replications taking BRRI dhan 40. Seeds were  collected
from farmers’ house and 20 kg seeds were kept in each of
the container. The storage containers viz. T1-Plastic bag,
T2-jute bag lined with polythene, T3-plastic drum, T4-metal
drum  and  T5-painted  motka  (earthen  container)  were
considered as factor- A and different additives viz. S1-No
additives  (Control),  S2-chalk  powder,  S3-neem  leaves
(Azadirachta  indica),  S4-biskatali  leaves  (Polygonum
hydropiper),  S5-naphthalene  and  S6-Ash  were  used  as
factor B. Data on seed health and quality of seeds were
collected  firstly  before  storage  and  secondly  after  five
months of storage. From each storage container, 500 gm
seed sample was taken. The sample was taken from the
middle  portion  of  each  container,  kept  in  clean  brown
paper  bag,  labeled  properly  and  studied  for  moisture
contents, germination and seed health status. Seed health
and  quality  tests  were  done  following the  ISTA (1997)
procedure.  Manual  seed  sorting  was  done  in  order  to
separate  out  insect-damaged  seed  and  the  associated
insects.  The  infested  seeds  and  the  insects  from  400g
working  sample  were  counted  in  each  observation.
Thereafter,  the weight  of  the  insect-damaged  seeds  was
taken. The recorded data on the different parameters under
the entire  investigation  were  statistically  analyzed  using
M-STAT package programme and test of significance and
analysis  of  variance  was  done  following  Gomez  and
Gomez (1984).

Results and Discussion 
Moisture test  before and after storage:  Before storing
the average  moisture  content  of  rice seed  samples  were
adjusted to 12.50% in all treatments (Table 1). The seeds
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under different  treatments were tested for their moisture
content  after  completion  of  storing  periods.  Minimum
moisture content  (12.80%) was found in case of  storing
seeds in plastic drum with chalk powder; while in case of
motka with no additives high moisture content (17.00%)
was recorded.
Dry inspection test after storing of seeds: Dry inspection
test  on  different  storage  container  and  additives  were
presented in Table 2.  The highest apparently healthy seeds
(42.83%) were found in plastic drum with chalk powder
and the lowest (21.50%) was recorded in metal drum with
no additives. Highest spotted seed (49.15%) was found in
metal  drum with no additives  and lowest  (38.50%) was
recorded in motka chalk powder. The highest  number of
discolored seeds (12.07%) was found in metal drum with
ash and lowest (6.10%) was recorded in plastic drum with
ash. The maximum deformed seeds (7.85%) were found in
motka with no additives and lowest (5.10%) was recorded
in  plastic  drum  with  naphthalene.  The  highest
contaminants (13.74%) was found in metal drum with no
additives and lowest (3.13%) was recorded in plastic drum
with chalk powder.
Germination  and  vigour  tests  after  storage:
Germination  test  results  of  different  storage  container

varied  significantly.  The  highest  germination  (91.63%)
was recorded in T3 and the lowest (82.33%) was recorded
in T2 (Table 3). Normal seedling was also found in highest
number  (88.25%)  in  T3 and  the  lowest  (75.38%)  was
recorded in T1. The maximum abnormal seedling (13.25%)
was found in T2 and the minimum (10.83%) was recorded
in T1. The highest dead seed and hard seed (16.46% and
9.46%, respectively) were recorded in T2 and T4, while the
lowest by 7.58% and 0.33%, respectively were recorded in
T3. The maximum vigour index (2120.00) was recorded in
T1, while the minimum (1475.98) was recorded in T4. 
Germination test results of different additives was varied
significantly (Table 4). The highest germination (91.40%)
was recorded in S2  and lowest (85.20%) was recorded in
S1. The maximum normal and abnormal seedling (81.80%
and  10.10%,  respectively)  was  found  in  S1 and  the
minimum  by  65.95%  and  6.00%,  respectively  were
recorded in S1 and S5. The highest dead seed and hard seed
(17.55% and 8.00%, respectively)  were found in S1 and
the lowest by 7.105 and 1.00%, respectively were recorded
in S2. The maximum vigour index (2065.98) was recorded
in S2, while the minimum (1619.64) was recorded in S1.

Table 1. Moisture level of samples of different containers before storage and after storage

Container Additives % Moisture content (initial storing) % Moisture content (after storing)

T1

S1 12.50 14.80
S2 12.50 14.00
S3 12.50 14.00
S4 12.50 14.50
S5 12.50 14.50
S6 12.50 14.50

T2

S1 12.50 14.60
S2 12.50 14.00
S3 12.50 14.50
S4 12.50 14.80
S5 12.50 15.00
S6 12.50 15.00

T3

S1 12.50 13.20
S2 12.50 12.80
S3 12.50 13.00
S4 12.50 13.10
S5 12.50 13.50
S6 12.50 13.30

T4

S1 12.50 14.50
S2 12.50 14.10
S3 12.50 14.00
S4 12.50 14.50
S5 12.50 14.50
S6 12.50 16.00

T5

S1 12.50 17.00
S2 12.50 14.00
S3 12.50 14.70
S4 12.50 14.80
S5 12.50 14.50
S6 12.50 14.50

Seed health test of seeds after five months of storing
(Blotter  method):  Incidence  of  pathogen  in  different
storage container varied significantly (Table 5). After five
months of storage eight fungal genera were recorded viz.
Alternaria padwickii, Bipolaris oryzae, Curvularia lunata,
Fusarium oxysporum, Fusarium moniliforme, Aspergillus

flavus,  Aspergillus  niger  and Penicillium  spp. This  is
supported by Hossain and Chowdhury (2011). The highest
Alternaria padwickii (0.32%) was found in T2, while there
was  no  Alternaria  padwickii  was  found  in  all  other
containers.  Bipolaris oryzae was found highest (14.14%)
in  T2 and  lowest  (7.43%)  was  recorded  in  T3.  The
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maximum Curvularia lunata (1.32%) was recorded in T3

and the minimum (0.57%) was recorded in T5. The highest
association of  Fusarium oxysporum (10.00%) was found
in  T5, while  the  lowest  (6.96%)  was  recorded  in  T3.
Fusarium  moniliforme  was  found  in  higher  number
(7.00%) in T3 and the lower (0.46%) was recorded in T1.

The highest number of Aspergillus flavus and Aspergillus
niger (3.13% and 1.14%, respectively)  were found in T4

and T5, while the lowest by 1.14% and 0.89%, respectively
were  record  in  T3.  Penicillium sp.  was  found  highest
(1.46%) in T5 and lowest (0.14%) in T1, Penicillium  spp.
was not recorded in T3.

Table 2. Mean results of dry inspection test after five months of storage

Container Additives
Apparently

healthy seeds (%)
Spotted seeds

(%)
Discolored seeds

(%)
Deformed seeds

(%)
Contaminants

(%)

T1

S1 37.50 43.11 6.50 5.30 7.59
S2 40.60 42.11 5.75 6.10 5.44
S3 39.50 42.75 6.10 6.50 5.15
S4 35.00 44.50 7.10 6.10 7.30
S5 37.70 43.11 6.50 5.35 7.34
S6 33.88 46.38 6.30 5.85 7.59

T2

S1 35.15 43.50 7.50 6.25 7.57
S2 43.50 38.75 6.25 5.80 5.70
S3 42.80 39.85 6.58 6.15 4.62
S4 39.50 40.75 6.85 6.50 6.40
S5 34.75 45.80 6.50 5.70 7.25
S6 34.60 45.75 7.50 5.11 7.04

T3

S1 43.10 40.25 6.00 5.11 5.54
S2 45.15 40.11 6.50 5.11 3.13
S3 42.50 41.25 6.75 5.50 4.10
S4 40.15 42.50 6.65 5.55 5.15
S5 41.50 42.55 6.25 5.10 4.60
S6 40.50 43.15 6.10 5.05 5.20

T4

S1 21.50d 49.15 10.11 5.50 13.74
S2 28.75 47.25 8.25 5.25 10.50
S3 25.60 47.50 9.50 5.70 11.70
S4 22.50 48.50 11.50 5.60 11.90
S5 23.85 49.05 10.07 5.80 11.23
S6 23.50 49.80 12.07 5.50 9.13

T5

S1 36.46 39.11 7.30 7.85 9.28
S2 39.20 38.50 8.10 6.25 7.95
S3 37.00 39.10 8.50 6.80 8.60
S4 36.85 38.75 8.95 7.75 7.70
S5 39.50 39.50 7.50 6.50 7.00
S6 34.90 38.75 10.15 6.95 9.25

Table 3. Effect of storage containers on germination and seedling growth after five months of   storing of rice seeds

Container
Germination 

(%)
Normal seedling

(%)
Abnormal seedling 

(%)
Dead seed 
(%)

Hard seed 
(%)

Vigor index

T1 86.33 75.38 10.83 11.75 2.04 2120.00
T2 82.33 68.50 13.25 16.46 1.79 1965.71
T3 91.63 88.25 3.83 7.58 0.33 1902.47
T4 74.13 70.38 5.17 15.00 9.46 1475.98
T5 87.00b 81.00 6.17 10.50 2.50 1767.04

LSD(P≥ 0.05) 1.58 1.33 0.66 0.61 0.32 6.27

Table 4. Effect of different additives on germination and seedling growth after five months of storing of rice seeds 

Additives
Germination

(%)
Normal seedling

(%)
Abnormal seedling

(%)
Dead seed

(%)
Hard seed

(%)
Vigor index

S1 72.80 65.95 8.70 17.55 8.00 1619.64
S2 91.40 81.80 10.10 7.10 1.00 2065.98
S3 86.40 79.15 7.30 11.45 2.10 1766.89
S4 82.50 76.10 6.45 15.20 2.25 1854.75
S5 85.20 79.05 6.00 11.35 3.60 1784.00
S6 87.40 78.15 8.55 10.90 2.40 1986.18

LSD(P≥ 0.05) 1.73 1.47 0.71 0.68 0.36 68.74

Incidence  of  pathogen  in  different  additives  varied
significantly  (Table  6).  The  association  of  Alternaria
padwickii was  found  only  in  S1 and  S2 (0.45%).  The

maximum  Bipolaris oryzae (13.00%) was recorded in S1

and the minimum (6.40%) was recorded in S4. Curvularia
lunata was  found in highest  number  (1.60%)  in  S2 and
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lowest (0.20%) was recorded in S6. The highest Fusarium
oxysporum and  Fusarium  moniliforme (10.60%  and
4.30%, respectively)  were  found in S1  and S4, while the
lowest by 7.80% and 2.25%, respectively were recorded in
S3. The maximum Aspergillus flavus and Aspergillus niger

(2.80% and 1.65%, respectively) were found in T1 and S4

and the minimum (0.40%) was recorded in S6  and S3. The
highest  Penicillium spp.  (1.45%)  was  found  in  S1 and
Penicillium spp. was not found in S3 and S4.

Table 5. Incidence of pathogen in different container after five months of storing

Container
Alternaria
Padwickil

(%)

Bipolari
s

oryzae
(%)

Curvularia
lunata

(%)

Fusarium
oxysporum

(%)

Fusarium
moniliforme

(%)

Aspergillus
flavus
(%)

Aspergillus
niger
(%)

Penicilliu
m spp.

(%)

T1 0.00 12.71 1.29 9.61 0.46 0.00 0.00 0.14
T2 0.32 14.14 1.14 9.00 1.32 1.50 0.32 0.29
T3 0.32 7.43 1.32 6.96 7.00 1.14 0.89 0.00
T4 0.00 7.71 0.86 9.11 3.79 3.14 0.86 0.93
T5 0.00 10.00 0.57 10.00 4.54 2.29 1.14 1.46

LSD(P≥ 0.05) 0.06 0.56 0.12 0.45 0.35 0.18 0.12 0.10

Table 6. Incidence of pathogen in case of using different additives after five months of storing

Additives
Alternaria
Padwickii

(%)

Bipolari
s

oryzae
(%)

Curvularia
lunata

(%)

Fusarium
oxysporum

(%)

Fusarium
moniliforme

(%)

Aspergillu
s

flavus
(%)

Aspergillu
s

niger
(%)

Penicillium
spp.
(%)

S1 0.45 13.00 1.00 10.60 3.60 2.80 0.00 1.45
S2 0.45 11.80 1.60 8.60 2.35 0.45 0.00 0.45
S3 0.00 8.40 1.20 7.80 2.25 1.55 0.40 0.00
S4 0.00 6.40 1.25 8.00 4.30 2.05 1.65 0.00
S5 0.00 9.80 1.15 9.80 3.45 2.05 1.60 0.75
S6 0.00 9.80 0.20 8.75 2.80 0.40 0.00 0.40

LSD(P≥ 0.05) 0.07 0.69 0.15 0.54 0.41 0.22 0.14 0.11

The interaction effect of storage container and additives in
respect  of  incidence  of  pathogens  varied  significantly.
Alteria padwickii was  recorded  in  T2 x  S1 and  T3 x  S2,

while  other  was  free  from  Altrenaria infections.  The
highest Bipolaris oryzae (18.00%) was recorded in T5 x S5

and  the  lowest  (2.00%)  was  recorded  in  T3 x  S4.  The
maximum Curvularia lunata (6.00%) was found in T2 x S2

and the minimum (1.00%) was recorded in T1 x S1. The
highest  Fusarium oxysporum and  Fusarium moniliforme
(14.00%) were recorded in T2 x S1,  T3 x S4 and the lowest
by 3.75% and 2.00%, respectively were recorded in T3 x
S6,  T4 x S5. The highest  Aspergillus flavus and Aspergillus
niger (8.00% and 6.00%, respectively) was found in T4 x
S1, T5 x S5 and the lowest (2.00%) was recorded in T3 x S5.
Penicilliun spp. was highest  (4.25%) in T4 x S1 and the
lowest (2.00%) was recorded in T1 x S1. The incidence of
storage  fungi  (Aspergillus sp.,  Penicillium spp.)  was
higher  with  the  increase  of  storage  time,  while  the
pathogenic  fungi  (Bipolaris  oryzae,  Curvularia  lunata,
Fusarium  moniliforme and  Alternaria  padwickii)
decreased with the increase of storage time (Monira et al.,
2010).
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