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FOREWORD

One of the outcomes targeted in the Strategic Plan (2017-2022) of the Department of 
Agriculture – Philippine Rice Research Institute (DA-PhilRice) is improved rice trade 

through efficient postproduction, better product quality, and reliable supply, and distribution 
system. Improving harvest and postharvest facilities and operations is a priority research 
area due to high postproduction losses in rice. The Philippine Center for Postharvest 
Development and Mechanization (PHilMech) found that postproduction operations from 
harvesting to milling incurred an average loss of 16.47% (Salvador et al., 2012).  Through 
improved postharvest facilities and efficient harvest and postharvest operations, total 
postproduction losses can be reduced to 10%. Harvesting losses can be minimized 
from 4 to 2%, drying and storage losses from 6 to 4%, and milling losses from 6 to 4%.

DA-PhilRice through its Rice Engineering and Mechanization Division developed a rice 
postharvest management protocol in 2016. Results showed that timely harvesting using 
a combine harvester, which is one of the protocol’s operational checks, can reduce harvest 
losses from 5.6 to 1.4% (Regalado and Ramos 2018). Moreover, drying and storage 
losses were minimized from 9 to 1% while milling recovery improved from 59 to 63% 
through mechanical flatbed dryer and DA-PhilRice SACLOB (hermetic plastic enclosure).

The harvest and postharvest operational checks were validated in farmer’s fields from 
2018 to 2020. Results showed that total losses arising from the conventional methods 
of manual harvesting, mechanical threshing, sun-drying, ambient storage, and single-
pass milling can be reduced from 17.9 to 11.8% through improved methods of combine 
harvesting on time, mechanical drying, hermetic storage, and multi-pass milling.

This rice technology bulletin also covers improved conventional postproduction practices based 
on study results and enhanced PalayCheck System’s postharvest management key check. This 
will serve as a reference for farmers, traders, millers, and operators on reducing postharvest 
losses and achieving better quality palay and milled rice that meet market standards.

						          JOHN C. DE LEON
						          Executive Director
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Achieving significant improvements in the harvest and postharvest 
facilities is one of the challenges that our country tries to address. 
The passage of Republic Act 10601 (Agriculture and Fisheries 
Mechanization Law of 2013) supports the interventions in this area. RA 
10601 mandates the development, promotion, and adoption of modern, 
appropriate, cost-effective, and environmentally safe agricultural and 
fisheries machinery and equipment. This is to enhance farm productivity 
and efficiency, achieve food security and safety, and increase farmers’ 
and fisherfolks’ income.

The first edition of the Postharvest Management Protocol introduces 
the key checks to reduce postharvest losses. For this new edition, 
postharvest management protocol was revalidated to further reduce 
postharvest losses. It also increased recovery and quality of rice milling.

Recommendations for improving manual and mechanized methods 
from harvesting to drying were introduced to cover all postharvest 
management practices. Proper management on seed production was 
also included for the seed growers.

INTRODUCTION
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HARVESTING AND THRESHING 

Manual Harvesting and Threshing

 •  Drain the field 1-2 weeks before the expected date of 
harvest to: (1) attain uniform and timely ripening of the 
grains; (2) prevent wetting of the grains during harvesting; 
and (3) facilitate harvesting operation. For heavy textured 
clay soils, drain the field 10-14 days before harvest and for 
light textured soils, 7 days before harvest.

 •	 Harvest the paddy when most of the grains are golden 
yellow or when the palay is 85-90% matured (for manual 
harvesting). Checking the moisture content (MC) of the 
palay is also recommended. Use a grain moisture meter 
when available. Harvest the crop when grain MC is 18-21% 
during dry season and 20-25% during the wet season.

 •	 Use a sickle to cut the stalks. Cut closer to the ground if 
the crop will be threshed using a hold-on type thresher. 
Cut crop length should be shorter than usual when using a 
throw-in type thresher. When laying the cut crop bundles in
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     the field, ensure that the panicles stay dry and are off the 
ground.

  •	 Reap and thresh within the day of the scheduled harvest 
date or the following day. 

  •	 Use a thresher with the correct machine settings.

  •	 For seed production, clean the thresher before and after 
use to maintain seed purity.

  •	 Pile the harvest for not more than a day to avoid heat 
build up, which leads to grain discoloration and reduces 
the quality of milled rice. 

  •	 Use underlay (canvass, laminated sack, or net) to catch 
shattered grains and to protect the pile from ground 
moisture. 

  •	 Adjust blower air inlet to provide good initial cleaning of 
the harvest. A high airflow rate results in higher grain loss 
while a low airflow rate increases the number of impurities 
in the grain.
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Combine Harvesting

  •	 Harvest the palay  when the crop reaches 95-100% maturity. 

  •	 Harvest the crop when the morning dew or moisture on 
the plants has dried off.

  •	 Use a combine harvester with the correct machine settings.

  •	 For seed production, clean the harvester before and 
after use to maintain seed purity. If available, use a high 
pressure, high velocity air blower for cleaning the interior 
parts of the combine.

  •	 Use new and clean woven plastic sacks for the combine 
harvester’s bagging section.

HARVESTING AND THRESHING 
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•	 Classify and sort the palay according to variety, seed 
type, moisture content, discoloration, and damage.

•	 Stack bags of palay with sufficient space for natural 
aeration. Wet grains or grains with high moisture content 
should be prioritized in drying. If available, use a high 
pressure, high velocity air blower for cleaning the interior 
parts of the combine harvester.

•	 Pre-drying storage should only be at most overnight, 
especially during the wet season.

PRE-DRYING STORAGE
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Manual Drying

•	 Dry the paddy immediately after threshing. As alternative, 
aerate fresh palay by spreading thinly under shade on 
concrete pavement, tarpaulin, plastic net, or canvas. 

•	 Make sure that the drying area is free from impurities 
such as pebbles, sand, and other debris.

•	 Spread the grain 2 - 4cm thick and stir every 30min. 

•	 For drying seeds under the sun, use mats, plastic sheets, 
canvas or fish nets underlay (sapin) and dry only in the 
morning until 2  p.m. to avoid high ambient temperatures 
of more than 50°C.

•	 Dry the paddy until it reaches 13-14% MC. Seeds may be 
dried to a lower 11-12% MC.

•     Avoid drying palay on roads to reduce loss, grain breakage, 
and contamination.  Avoid getting the dried paddy 
drenched with rain.

DRYING
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Mechanical Drying (Flatbed Dryer)

 •	 Dry the paddy immediately after combine harvesting. As 
alternative, air-dry the fresh paddy using the flatbed dryer 
until skin dried.

 •	 Before heated air drying, especially when the paddy is 
wet, operate the dryer with ambient or unheated air for 
about 1 hour to equilibrate the grain temperature. By 
doing so, grain fissure can be minimized. 

 •	 For seed production, clean the mechanical dryer before 
and after use to maintain seed purity.

 •	 When using a mechanical dryer, dry the palay following 
the recommended drying air temperature:

 •	 When the moisture of grains reaches 14%, turn from heat 
drying to air drying for at least an hour to cool off the grain 
and stabilize its temperature.

 •	 The recommended grain % MC for storage is 14%. The 
storage duration range with the corresponding paddy MC 
requirement are the following:

•	 While waiting for cleaning, the dried paddy should be 
placed in sacks or stacked on top of pallets to protect 
from floor dampness. Use clean sacks or containers with 
proper labels. 

•	 For temporary storage prior to cleaning, the dried paddy 
should be kept no longer than three days.

Flatbed/Reversible Dryer 
(°C)

Recirculating Dryer (°C)

For seed production 41-43 55-60

For commercial milling not more than 55 70-80

1-3 month storage 13% MC

4-6 month storage 12% MC

7-12 month storage 11% MC
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Reversible Airflow Dryer

Recirculating Dryer
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CLEANING

 •	 Clean the paddy rice using a blower, fan, or seed cleaner. 
Use appropriate airflow adjustment and grain feeding rate.

 •	 For seed production, clean the seed cleaner before and 
after use to ensure and maintain seed purity.

 •	 Use only clean and properly labelled sacks or containers 
for the cleaned paddy or seed.

 •	 Clean the paddy rice within three days after drying to 
further remove impurities such as chaff, unfilled grains, 
and straw. These might have higher MC which cause hot 
spots inside the sack or storage bin.
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Storage at ambient air condition

•	 Never store clean and dried grains together with agricultural 
fertilizers, chemicals, or cement in the same area.

•	 Storage area should be clean, orderly, free from leaks and 
holes, and not prone to flooding. 

•	 Use pallets and sacks that are free from residual infestation.

•	 Do not drag paddy or seed sacks during transporting to 
prevent damage. Use either a sack barrow or trolley, if 
available.

•	 To prevent pests, spray insecticides on the walls, floors, 
and beams of the storage area before storing paddy.

•	 Provide adequate space (about 1m) from walls and in-
between piles for ventilation, cleaning, and pest control.

STORAGE
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•	 Windows and exhaust fans should be screened to prevent 
the entry of birds and rodents. 

•	 Conduct regular monitoring for pest infestation.

•	 While at storage, check grains for heating by lifting the top 
bag and feeling the bag below.

•	 Tag and label piles correctly (i.e., date of piling, weight, 
variety, grain classification, and pest control measures 
applied).

•	 For seeds, do not mix varieties in one stock or pile. Do not 
also mix old and new stocks in the file.

•	 The pile should be built up to the edge of the pallet. Bended 
piles are more stable.

•	 The acceptable pile height is around 6-7 bags.

STORAGE
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STORAGE

Storage using DA-PhilRice Saclob (local plastic hermetic 
storage container)

•	 The Saclob should only be used for indoor storage.

•	 Use pallets and sacks that are free from residual 
infestation.

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

•	 Rice seeds to be stored must be properly dried (12% MC 
or lower).
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•	 Before using, check its sides to ensure that it is free from 
puncture or holes.

•	 The use of the Saclob needs to be complemented with 
oxygen (O2) meter for monitoring. Without holes, an O2 
level of 2-4% is usually attained within one week from the 
time the Saclob is closed.

•	 If O2 meter is unavailable, the filled Saclob must be 
checked regularly for punctures or damages that may 
lose its hermetic condition.
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MILLING

 •	 Milling machines should be operated by a trained and 
skilled operator. Use machines that can produce at 
least 65% milling recovery and 80% head rice on a 
milled rice basis. Machine condition is also crucial in 
producing high-quality milled rice.

 •	 Make sure that the paddy to be milled are of good 
quality, clean, properly dried, and free from impurities 
such as stones, chalks, and rice straws to produce 
clean and high-quality milled rice. It also protects the 
machine from bogging down.
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  •	 Use a durable packaging material. Follow the 
recommended color-coded packaging to indicate quality: 
blue (special or fancy rice), yellow (premium), white 
(grade 1-5 with 1 having 90% head rice and 5 having 
55%).

  •	 Vacuum packing is also recommended to preserve the 
quality and prolong the shelf-life of milled or special rice.

PACKAGING
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NOTES:
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