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Foreword

The unpredictable weather conditions caused 
by climate change have lowered our agricultural 
productivity.  

Aside from crop losses, there is an increasing challenge 
to safekeep the seeds to maintain long-term viability 
especially in humid conditions. Conventionally-stored 
seeds (piled bags under ambient condition) have the 
tendency to absorb moisture from the environment, 
which is detrimental to seed viability. 

Preserving seed viability in the long term is normally 
done through cold storage facilities.  This technology 
is expensive, uses a lot of energy, and is impractical to 
use at the farmers’ level.  Hence, PhilRice developed 
the saclob, a flexible hermetic container for storing 
rice seeds.  Performance test results showed that it 
could preserve the quality of seeds much better than 
the conventional method and comparable with the 
imported hermetic container. 

This technology bulletin presents saclob’s operating 
principle, procedure, and requirements. Through this, 
we hope to enhance the capability of the farmers to 
store their own seeds, minimize losses due to poor 
seed storage practices, and contribute to an increase 
in their income.



Seed quality deterioration due to storage pest infestation and/
or exposure of the seeds to unfavorable environment (especially 
during the rainy season) is a common problem in conventional 
open storage.   Fumigants are sometimes used to prevent losses 
caused by insect pests, however, there are growing public 
concerns over their adverse effects in human health as well as 
in the environment.   

Rice grain absorbs moisture from the air around it. This means 
that if grain is in contact with the air (e.g. an open storage 
system), its moisture content will eventually be in equilibrium 
with that of the surrounding air.

In the Philippines, like in many tropical countries, there is often 
a high relative humidity – a condition that is not safe for seeds 
that are stored in the open.  Storing the seeds in cold rooms 
could preserve seed quality but it requires huge investments 
aside from being costly to maintain.  

Hermetic storage technology has emerged as a significant 
alternative to other methods of storage that protect 
commodities from insects and molds.

Introduction
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Seed is a living organism

• Seed respires.  
 During respiration, it consumes oxygen and generates 
carbon dioxide, water, and heat. 

• Seed will ultimately die.  
 Its lifespan depends on how it is being produced, 
processed, and stored.  

Seed is a hygroscopic product

• The seed is capable of absorbing water from or lose moisture 
to surrounding air.
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 Important points when storing rice seeds

Moisture content (MC) is used to describe the wetness 
or dryness of a seed.

Relative humidity (RH) is used to describe the wetness 
or dryness of the surrounding air.
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Gas Levels

When seeds are stored in an airtight container, the outside air 
could not penetrate inside it. The oxygen (O2) content of the 
air inside the container would eventually fall down below its 
normal level (the air we breath has 21% O2) while the carbon 
dioxide (CO2) level increases.  Low 02 and high CO2  prolong the 
life of the seeds.

Pests

If insects are present at the time the seeds are placed in 
an airtight container, the consumption of the 02 inside the 
container is faster as insects also need 02 for them to live. 
Unlike the seeds, however, most insects do not survive in 
conditions with low 02 and high CO2.

Humidity 

Airtight storage isolates the seeds from the influence of high 
humidity. The seeds, being hygroscopic, could not absorb 
moisture from humid environments maintaining their low 
moisture content throughout the storage period. With this, the 
quality of the stored seeds is also maintained.

 Operating Principle of Airtight Storage
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Saclob comes from the Filipino word saklob, which means 
“cover”.

The saclob is a locally-developed airtight container, equipped 
with a simple sealing mechanism, where bags of rice seeds are 
placed during storage. 

Its development started in 2004 owing to an urgent need of the 
government's Hybrid Rice Commercialization Program for a low 
cost alternative to an effective but imported hermetic techno-
logy used in storing hybrid rice seeds.  

Results of a three-year study that evaluated the performance 
of saclob showed that it can preserve the quality of stored 
seeds much better than the conventional open storage and 
comparably with its imported counterpart. Seed viability was 
improved by 6-12 months.  

The computed storage cost for the saclob prototype is lower 
than the price of the imported model and the use of a cold 
storage facility by P1.98 and P7.9/bag/month, respectively. 
The acquisition cost of saclob is 93% lower than an imported 
model and 99% lower than the use of cold storage facilities.

 The Saclob
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 Parts of Saclob

 Specifications

Material Tarpaulin, 0.8 mm thick

Closing mechanism Folded edges with velcro strip 
fasteners

Dimension
    when empty:
    when filled:

1.35 m x 1.35 m x 2.05 m
1.35 m x 1.35 m x 1.4 m

Capacity*: 1 ton (50 bags @ 20 kg/bag)
Construction: Heat welded connections

*Higher capacities can be custom-fabricated.
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 General Requirements in Using Saclob

1. The saclob should be used for indoor storage only. 

2. The space to be occupied should be free from sharp objects 
(small stones, metals, etc.), which may puncture or damage its 
bottom side.

3. Rice seeds to be stored must be properly dried (MC of 12% or 
lower).

4. Before using, check its sides to make sure it is free from 
punctures or holes. 

5. The use of the saclob needs to be complemented with an O2 
meter to be able to monitor the O2 content of the air inside.  

If there are no holes present, an O2 level of 2-4% is usually 
attained within one week from the time the saclob is closed.

6. If there is no O2 meter available, the filled saclob must be 
checked regularly for punctures or damages that may lose its 
hermetic condition. 
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1. In building the stack, it 
is important to start laying 
bags at the four corners of 
the enclosure (saclob)  to 
straighten the base and 
ensure that there are no 
ruffles or folds. 

2. Normally, for the 1-ton 
capacity model, 8 bags 
(at 20 kg/bag) could be 
accommodated per layer.

3. The succeeding layers 
should be laid out following 
an alternate locking system to 
prevent crumbling of stacks. 

 Loading the Saclob

4. A pallet may be 
used so that the filled 
enclosure could easily 
be transferred from one 
place to another.
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1. Once filled, the enclosure is closed by adhering the 
partnered Velcro strips that are all attached at the inside 
surface of the rim (V-1 and V-2).  

2. Once done, the rim, which at this time is stretched 
horizontally, is then folded to enable the pair of Velcro strips 
at the outside surface of the rim (V-3) to be joined together.  
Additional fold in the same direction is done until the vertical 
sides of the box is stretched out. 

 Closing the Saclob

NOTE: There should be enough space left for additional 
folds, otherwise the number of layers of bags should be 
reduced. The additional folds will help ensure the air 
tightness of the filled enclosure.
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3. Once done, the two ends of the folded rim are then bent 
towards the center of the top side of the enclosure. The strap  
is then placed on top of these folded rims and connected to the 
buckle for tightening to keep the folded rim in place.
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