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Carbon Dioxide (CO2) Fumigation for Heirloom Rice
The Heirloom Rice Project is funded by the  Department of Agriculture-Bureau of Agricultural Research in collaboration with the 
Department of Agriculture Regional Field Office-Cordillera Administrative Region and the Philippine Rice Research Institute. 

WHAT IS CO2 FUMIGATION?

Fumigants are effective against storage pests because, as gases, 
they can reach even the deepest and farthest hiding places of pests 
in an area. The range of safe fumigant chemicals that can be used 
is now restricted to CO2 and phosphine. For organically labeled 
products like heirloom rice, CO2  fumigation is the only accepted 
method of eliminating storage pests.

STEP BY STEP GUIDE FOR CO2 FUMIGATION  

The selected area 
should be indoor 
and clear of sharp 
objects (stones, 
broken glass, 
nails, etc) that 
may puncture the 
cocoon.

Workers should not 
wear shoes with 
spikes that may 
damage the cocoon 
during loading. The 
moisture content of 
the paddy (threshed 
or in panicles) 
should be at least 
14%. 

Fumigation is done 
on paddy to be 
stored or on milled 
rice to be sold.  
For milled rice, 
fumigation should 
be done prior to 
packaging. Plastic 
crates can be used 
for ease of handling 
and stacking. 
Piling of the sacks 
/ bundles / crates 
should start at the 
bottom section of 
the cocoon.

The top section or 
the bigger part of 
the cocoon should 
be unfolded over 
the stack; the top 
and bottom section 
arrows should be 
aligned and tension 
straps should be 
outside. 

The cocoon should 
be at full capacity so 
that sagging at the 
lower portion can be 
avoided. If there are 
portions where the 
cocoon is not fully 
stretched, gas leak 
may occur, thereby 
making the cocoon 
prone to rodent 
damage. Refer 
to the reference 
manual for the 
complete instruction 
on zipping. Zipping 
is easy but needs 
practice.

Insects need oxygen for respiration. With CO2  fumigation, much of 
the oxygen in the storage bin is replaced by CO2  that suffocates and 
dehydrates the insects and also produces toxic chemicals in their 
blood. To be effective, elevated CO2  levels must be maintained in a 
storage area until all insects die. The required exposure time depends 
on the percentage of CO2  and the temperature of the grains.

1. Preparing the 
area

2. Loading

3. Positioning the 
top section and 
zipping
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a. The  amount of CO2 to be purged into the 
cocoon is calculated using the formula 
(1-bulk density) x Volume x2 x 1.15. Every 
2 kg of CO2 replaces 1 cubic meter of air.  
For a 1-ton capacity cocoon, the amount 
of CO2 to be purged is about 3 kg.

b. The gas inlet port should be opened 
using proper tools. Using snap-on 
standard high pressure, the CO2 cylinder 
should be connected to the inlet port. 
The outlet at the top of the cocoon 
should be open so that air can escape 
once the CO2 is being purged inside and 
should be closed after half of the CO2 is 
purged.

c. The amount of gas being flushed should 
be measured by putting the cylinder on 
a weighing scale. Once the connection is 
secure, the valve at the end of the hose 
near the inlet port should be slightly 
opened, followed by the cylinder tap 
to a point where the liquid gas could 
be heard passing through the hose. 
During this procedure, some ice may 
form around the gas inlet port and high 
pressure hose. If this happens, the PVC 
liner should not be touched because it 
becomes brittle, loses flexibility, and may 
crack. If the pressure hose or the inlet 
valve gets blocked with ice, it indicates 
that the CO2 is being released too 
quickly. The cylinder tap should then be 
closed until the ice melts, and then re-
opened and adjusted to reduce the flow. 

d. Since CO2 is heavier than air, the air inside 
the cocoon will be pushed upwards and 
out of the container through the outlet 
port. Complete displacement of oxygen 
is not possible as there is always some 
mixing at the interface between the air 
and the CO2. However, if the final CO2 
concentration reaches 80%, the oxygen 
concentration in the remaining air 
amounts to 4%. This mixing of the CO2 
with the remaining air and absorption of 
CO2 by the paddy will take 12-24 hours 
depending on the temperature. This will 
also be the time to determine the initial 
concentration of CO2.

4. Purging CO2 into the cocoon 5. Checking for leaks

6. Checking for oxygen content 
of the cocoon

STEP BY STEP GUIDE FOR CO2 FUMIGATION 

The connection of the bottom and upper 
portions of the cocoon should be seamless 
to avoid gas leaks. 

The initial CO2 concentration of the cocoon 
after purging should be measured after 12-
24 hours. The amount of oxygen should be 
measured with an oxygen meter and should 
not go above 10% in the period of 12 days.
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