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Options for Hermetic Storage of Paddy, Brown Rice, Bran and Rice Seeds 
What is hermetic storage? 
In hermetically sealed storage systems grains are placed inside an airtight container, which stops oxygen and water 
movement between the outside atmosphere and the stored grain. Once the container is hermetically sealed the moisture 
content of the grain will be controlled. Respiration by the grain and insects inside the storage container changes the inter-
granular atmosphere by consuming oxygen and producing carbon dioxide. Depending on the number of insects, and type 
and size of the system, oxygen level will be reduced from 21% to less than 10% within a short period of time. At oxygen 
level below 10%, insects are curtailed and the viability of seed ensured. Because it minimizes biological activity inside the 
storage container, hermetic storage also helps maintain milling quality. 
Hermetically sealed grain storage systems improve grain quality and seed viability because they maintain the original 
storage moisture content and reduce pest damage without using pesticides. Seeds can be stored safely for 9-12 months 
or even longer resulting still in high germination rates and head rice yields are typically increased by 10%. Bird and rodent 
damage are also reduced. The graphs below show some results after 8 months of storage in Vietnam for 4 varieties. 

 
 Controls moisture Controls insects  Maintains germination Gives higher head rice 

Types of hermetic storage systems 
There are basically two different ways to store paddy or rice seeds hermetically 

1. Using commercially available hermetic storage systems 
2. Using locally available containers that can be sealed hermetically 
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Commercial hermetic storage systems 
Picture Description Price (March 2011) Usage Advantages and disadvantages 

 

Super bag / Super grain bag™ 
Capacity: 50kg, available also 
for 60 and 80 kg 
Can be re-used if not damaged 
(easily for 3 years) 
Versions:  
SGB1-GPSB: regular 
SGB1-GPSZ: with zip lock 
SGB-L: Economy version 

US$ 1-4.50 
Depends on size of 
order,  
One SGB1 costs 
US$ 4.50 
10,000 pieces of SGB-
L cost US$ 1 per piece 
 
US$ 20-42/t 

Farmers for seeds, 
seed producers, 
commercial grain in 
bag handling 
systems 
IRRI assisted users 
use Super bags for 6 
and more seasons 
(around 6-10% loss 
each season due to 
user-caused 
damage) 

 Fits in bag handling systems 
without changes of handling 

 Flexible 
 Affordable 
 Damage-prone if not handled 

carefully 
 Not UV stabilized, for indoor 

use only 
 

 

Super grain bag, High 
Capacity SGB-HC™ 
Capacity: 1t 
Liner bag for commercial big 
bag / jumbo bags (usually used 
for storage and handling with 
fork lift) 

US$ 58 including big 
bag, US$ 20 without 
big bag 
 
US$ 58/t 

Small scale, in door 
usage 
Commercial sector 
that uses big bags 

 Storage in bulk 
 Larger capacity than Super bag 
 Affordable 
 Very thin material, needs big 

bag to hold in shape / protect 
 Not UV stabilized 

 

 

Joseph bag 
Capacity: around 30 kg 
Plastic, aluminum coated. 
Sealed by heat welding (e.g. 
with iron for ironing clothes) 

No information 
available 

  Good hermetic properties 
 Easily get damaged since the 

material is a bit brittle 
 Bag gets smaller with every 

use 
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Picture Description Price (March 2011) Usage Advantages and disadvantages 

 

GrainSafe™ II 
Capacity: 1t 
Storage in bulk  
Made from heavy duty PVC 
Life: 10 years 
Removal of grains through 
spout at the bottom without 
disturbing the atmosphere 
inside 

US$ 185 
US$ 185/t 

Farmers groups, 
small seed 
producers, 
everywhere where 
seeds need to be 
partially removed. 
Can be used for 
paddy and brown 
rice. 
Can last 10 years if 
managed well. 

 Excellent hermetic properties 
 Can be set-up outside 
 Taking out of grain possible 

without disturbing the 
atmosphere 

 
 A bit expensive 
 Additional cost for frame 

 

GrainSafe™ III 
Capacity 1t 
Made from heavy duty PVC 
Life: 10 years 
Storage in sacks 

US$ 160  
US$ 160/t 

Farms, farmers 
groups, whenever 
paddy or seeds are 
stored in bags and 
used at the same 
time. Can be used 
for paddy and brown 
rice. 
Can last 10 years if 
managed well. 

 Excellent hermetic properties 
 Can be set-up outside 
 A bit expensive 
 Disturbance of atmosphere 

when a few sacks are removed 
  

 

Cocoon™ 
Capacity: 5-300t 
Made from heavy duty PVC 
Life: 10 years 
Storage in sacks 

US$ 1,250 for 5t 
US$ 47-250/t 
depending on size: 

Commercial storage 
of paddy, brown rice 
and seeds, 
cooperatives, seed 
producers. Large 
units can be used for 
milled rice too. 
Can last 10 years if 
managed well. 

 Excellent hermetic properties 
 Can be set-up outside 
 Requires large volume of 

paddy 
 Disturbance of atmosphere 

when a few sacks are removed 

 

Using local containers 
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Any container that can be sealed airtight and is made from a material 
with low oxygen permeability can be converted into a hermetic storage 
system. The graph on the right shows the oxygen drop in different 
locally available containers of different sizes. They were made hermetic 
by using grease for sealing. Although clay pots can be made hermetic 
by painting them in the inside and outside with latex paint or tar, in this 
experiment they were not hermetic. 
There is no ideal solution since all systems have disadvantages. The 
choice of a hermetic storage system depends on availability and local 
conditions. The table below compares both systems. 0
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Steel oil drum (177kg)
Large PVC drum (126kg)
Small PVC drum (32kg)
Jerrycan (16 kg)
Claypot (39kg)

Source: IRRI, 2003: Variety: IR72;  Initial moisture content: 14%;  Insect infestation: High  
  Commercial hermetic storage systems  Hermetic storage in locally available containers Ordinary plastic bags (not hermetic) 

Insect control Yes Yes (limited if not filled completely) No 

Moisture control Yes Yes Yes 

Advantages Convenient to use, easy sealing 
Volume adjusts to load, limited dead air space 
Can be re-used many times 
Guarantee of manufacturer 

Does not need a supply chain Provides moisture control at lower cost 

Disadvantages Requires supply chain reaching farmers 
Can be perceived as being expensive 

Often inconvenient to use (small openings) 
Sealing can be difficult 
Fixed volume containers can contain lots of dead air 
space 

Is not hermetic, therefore it does not provide  
insect control. 

Extension 
approach 

Technology transfer 
Since hermetic properties are built in, training on proper 
usage is sufficient. 

Transfer of a principle 
Users need to fully understand the principle to ensure 
hermetic properties. 

 

Cost Price depends on margins in supply chain and order 
volume 

Depends on price of local containers Cheap in investment but high cost from losses 
if insects attack. 

Examples of local containers converted into hermetic storage systems are shown in the next table. 



Options for hermetic storage…  Page 5 of 6 

IRRI Postharvest Unit, May 2011  for more information contact postharvest@irri.org 

Picture Description Usage Advantages and disadvantages 

 

Clay pot 
Painted inside 
and outside with 
latex paint, 
sealed 
hermetically with 
grease, silicone, 
duct tape… 

Farmers’ seeds, 
Bangladesh 

 Farmers in some countries already 
use clay pots for seed storage. 

 Difficult to seal 
 Dead air space 

 
 

   

Plastic 
containers 
Plastic 
containers, 
sealed with 
grease or 
silicone 

Farmers’ seeds  Locally available 
 Difficult to seal 
 Dead air space 

 

  

Water tanks, 
steel drums 
Metal containers, 
sealed with 
grease or 
silicone 

Farmers’ seeds  Locally available 
 Difficult to seal 
 Dead air space 

 

 

Larger fixed 
structures 
Made from ferro 
cement in Sri 
Lanka, US$ 250 
for 2.5t capacity 

Farm level (Sri Lanka) 
(Source: TB 
Adhikarianayake) 

 High capacity 
 Elephant proof 
 Removal of grains without opening 

lid 
 Dead air space when partially filled 
 Needs skills for construction 
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Can any plastic bag be used for hermetic 
storage? 
Most users and extension workers think hermetic storage 
is quite expensive so many look for cheaper, locally 
available bags. However, most local bags are made from 
relatively simple plastics and don’t have the required low 
permeability for oxygen to cause a sudden drop and 
maintain a low oxygen level over time. As a result the 
users get moisture control but not the insect control of the 
hermetic storage from these cheaper bags. The figures 
below demonstrate how the plastic material affects the 
atmosphere inside the bags. 
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Thick PE bag
92106001-0
92106002-0

Source: IRRI 
Engineering 
Unit, 2004 
Three different 
plastic bags.
Size: 12"x16".
40 insects added 
to each bag.
4 replications.
Six months of 
storage.

 

Can hermetic storage containers be opened 
to remove part of the contents? 
Hermetic storage containers should only be opened once, 
at the end of the storage period. The graph below shows 
how the oxygen drops and carbon dioxide increases after 
sealing. Every time a container gets opened, in the 
Graph at days 125 and 208, the atmosphere inside the 
container gets back to normal. Since most of the insects 
are already dead the drop is slower after re-sealing. 
Insects can then drill holes into the plastic. In case seeds 
need to be taken out intermittently use the GrainSafe II, 
which has a spout for removing grains without opening 
the container. 

0

3

6

9

12

15

18

21

0 50 100 150 200 250

Days of storage

O
xy

ge
n 

/ C
ar

bo
n 

di
ox

id
e 

co
nt

en
t, 

%

Oxygen
Carbon dioxide

Source: IRRI, 2003. Storage in 60l sealed plastic containers, 3 replications 
 


