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To support farming communities, farmers organizations (FOs), NGOs, and
other agencies to evolve, establish, and scale-up context-based N+FFS, leading to
elimination of the use of synthetic chemical pesticides.  

To facilitate the development of regional/territorial and national
value/supply chains for safe, pesticide-free wholesome foods. 

To build a knowledge base, serve as a resource organization, and create an
enabling environment for nature-positive farming and wholesome food systems.

To promote equality and social inclusion in N+FFS by engaging with vulnerable
sections like small farmers, Dalits, tribals, women, youth, and consumers with low
purchasing power.

The 'Training Manual for Improving Quality of Grains during Harvest, Storage and
Handling' is the copyright material of the Nature-Positive Farming & Wholesome
Foods Foundation (N+3F). The N+3F is a non-profit organisation with a mandate to
catalyse scaling up nature-positive farming and wholesome food systems (N+FFS)
across India to meet the fundamental human right to healthy foods, while operating
within planetary boundaries. Its specific objectives are:

For any queries on this document contact:
  
M. Karthikeyan, CEO

Nature-Positive Farming & Wholesome Foods Foundation (N+3F)
1st Floor, ‘Tirumala Madhavi’, No. 518, 5th Cross, Vijaya bank Layout, 
Bilekahalli, Bangalore- 560076 

Mail at: karthikeyan@np3f.in, karthikeyanrfd@gmail.com

To know more about N+3F, visit: www.np3f.in 

Cover Page: Smallholder women farmers associated with the Ram Rahim Pragati 
 Producer Company Limited (RRPPCL) visit a grain storage facility 

This work is licensed under the Creative Commons Attribution-
NonCommercial 4.0 International License. To view a copy of this
license, visit http://creativecommons.org/licenses/by-nc/4.0/ 

Attribution — You must give appropriate credit, provide a link to the license, and
indicate if changes were made. You may do so in any reasonable manner, but not in
any way that suggests the licensor endorses you or your use.

NonCommercial — You may not use the material for commercial purposes.
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The objective of this manual is to provide a detailed know-how of crucial harvest and
post-harvest operations needed for improving quality of grains to organizations
promoting nature-positive agricultural practices. This manual shall equip the
reader/practitioner with the wherewithal to implement practices and techniques that
ensure the quality of the produce whilst avoiding contamination due to synthetic
pesticides and other deleterious substances. The manual covers the methods and
precautions to be followed during crop harvest, aggregation and storage, till the
product is despatched for further processing, packaging and distribution. 
 
The manual has been compiled to build the capacity of farmer organizations such as
farmers cooperatives, FPOs (Farmer Producer Organizations). Producer groups, etc.,
NGOs and other small scale value chain actors that practice sustainable agricultural
practices. The key staff of these entities who are responsible for training of farmers,
aggregation, storage and other procurement operations are intended to benefit from
this manual. This manual will be more useful for organisations who are initiating food
supply chain interventions.

Preface

The section on good harvest practices can be used
as a Training of Trainers manual for training the staff
of NGOs and FOs, whom in turn can train the field
staff and farmers. The sections on storage in first
collection point and in warehouse can be used for
training the staff of NGOs and FOs.

While this manual is written in a way to facilitate self-learning by farmer organizations,
NGOs and other small scale value chain actors that practice sustainable agricultural
practices, it can also be used as a training manual by organisations that support these
organisations. 

We hope that this manual will be useful
for farmer organizations and supply chain
actors alike. We will update the manual
on a periodical basis. We  will be glad to
receive comments from the readers of
this manual so we can improve it.  



Terminology

Various terms denoting the food grain and its quality were being used in the food grain
trade in India. In order to facilitate transactions on the basis of a uniform terminology
covering authoritative definitions of these terms were required. Hence these terms
were defined by Bureau of Indian Standards (BIS) [IS 2813: 1995: Terminology of Food
Grains (Reaffirmed in 2010)] and are being updated from time to time aligning with
international standards.

Cereals
Food grains of monocotyledon origin (Paddy, Wheat, Rice, Oats, Barley, Maize).

Dal/Dhal
Split halves of pulses with or without husk. Foreign Matter: It can be either inorganic or
organic foreign matter.

Food grains
Food grains include cereals, millets and pulses meant for human consumption.

Millets 
Food grains of monocotyledon origin [Sorghum (Jowar), Pearl millet (Bajra), Finger
millet (Ragi), Kodo millet, Foxtail millet, Little millet, Barnyard millet, Proso millet and
Browntop millet in the Indian context].

Other Food grains
Food grains other than the grains under consideration.

Pulses
Food grain obtained from legumes [Redgram (Tur/ Arhar), Bengalgram (Chana),
Horsegram (Kulthi), Lentil (Masoor), Greengram (Mung), Black Gram (Urad), Fieldbean,
Pea (Matar), Cowpea (Lobia/ Barbati), Soyabean, Dewgram (Moth), Field bean/ Flat
bean (Sem fali), Chickling vetch (Lathyrus/ Khesari)].
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Definitions of food grain refractions 

Big brokens: Those pieces of rice kernel which are equal to or smaller than 3/4th
but bigger than �⁄� of the average length of the unbroken kernel.

Medium brokens: Those pieces of rice kernel which are equal to or smaller than �⁄�
but bigger than �⁄� of the average length of the unbroken kernel.

Brokens: Pieces of sound kernel that are less than 3/4th of the size of full kernels. In
case of dals, pieces that are less than the size of 3/4th of the split pulses shall be
considered as broken.



Small broken: Those pieces of rice kernel which do not exceed �⁄�th of the average
length of the unbroken kernel and retained on 1.10 mm IS sieve.

Fragments: Pieces of kernel that are less than1/8thof the size of the full kernel. 

Longitudinally broken grains in rice: Kernel or pieces of kernel that are broken
lengthwise.

Bursted grains in rice: Kernel or pieces of kernel having developed
cracks/rupture on the endosperm during parboiling process.

Chalky
Kernel or pieces of kernel of which at least half (1/2) the portion is opaque, milky white
in colour and brittle in nature.

Damaged
Kernel or pieces of kernel that are sprouted or internally damaged as a result of heat,
moisture, weather or microbes.

Degree of milling
Extent to which bran is removed exclusive of germ portion. 

Dehusked grains
Kernel, whole or broken, which have more than 1/4th of the surface area covered with
bran.

Dockage
Non-food grain material which can be removed by cleaning devices or by sieving
through an appropriate sieve.

Fragments (In split pulses)
Pieces of kernel that are 1/4th or less than the full size of the split pulse.

Insect damaged
Kernels that are partially or wholly bored by insects injurious to grain.

Kernel with husk
Kernel or pieces of kernel carrying husk on 1/16th or larger portion.

Moisture
The loss in mass caused as a result of heating for 2 hours at 130°C to 133°C under
specific conditions and expressed as percentage.
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Red grain
Kernel or pieces of kernel having more than 1/4th of the surface covered with red
cuticle.

Slightly damaged or touched
Kernel or pieces of kernel that are damaged or discoloured superficially so as to not to
affect the quality of material.

Test weight
The weight of a hundred litres of the commodity after removal of foreign matter.

Weeviled grains
Weeviled grains are grain kernels that are partially or wholly bored by insects injurious
to grain but do not include germ eaten grains and egg spotted grains.
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If farmers have a market that offers better prices for better quality grain, then
producing high quality grain on-farm allows them to add value to their work and raises
their incomes. To produce this high-quality grain, it is essential to follow good
harvesting and on-farm postharvest handling practices in a timely manner. Care taken
at this stage is far more cost effective than attempting to upgrade quality later in the
postharvest chain, for example at the collection point of a Farmers’ Organisation (FO)
or in a trader’s warehouse. In these places grain may have to be cleaned at the
expense of the farmer and large amounts of grain may be lost in the process. This is
why farmers selling low quality grain receive a low financial reward.

Before farmers can be expected to adopt grain handling methods that result in the
production of high-quality grain, it is important that they have a clear understanding
of the grain quality that is required from a specific market opportunity. In a quality
conscious market, cereal grains and grain pulses are bought and sold at specific
grades, often based on national or international standards. Farmers should be given
samples of grain at these required grades and be told how their crops can be handled
in a way that achieves these quality standards. The potential benefits of supplying
better quality grain (more sales, better prices) should be explained to farmers as
should be the risks of market failure (loss of investment in their time, labour and in
improved postharvest technologies). 

Better incomes from the sale of high-quality grain are most easily realised through
collective marketing by FOs. For this reason, knowing how to form strong and effective
groups with good business skills is essential. This section deals with recommended
approaches to pre- and post-harvest handling and storage of grain by farmers. It
includes a range of options depending on access to different technologies (manual/
mechanical), approaches (traditional/ improved) and aspirations of the farmer (to
retain grain for longer or shorter periods).

Part A: Ensuring high-quality grains on-farm 

1.1. Production of high-quality grain  
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Pre-harvest preparation

The farmers need to plan and prepare themselves ahead of harvesting. They need to
make sure that all they have all the necessary equipment, know where the drying and
shelling will be done and how the grain will be stored. They need to mend holes in
sacks, and make sure stores are in good repair. 
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If sacks are going to be used for storage of grains, make sure that they are cleaned in
advance to avoid contamination. If store is going to be used, then make sure the
residues of the previous harvest are removed and the store is thoroughly cleaned.

Knowing when to harvest  

Grain pulses - the crop is mature when leaves and pods have turned from green to
yellow. Not all beans reach maturity at the same time so only those that are mature
should be harvested at any one time. Maturity Indices of different pulse crops are as
follows:

The harvest should take place at a time when the grain has moisture content in the
range 15-20%. Clearly, the higher the moisture of the grain at harvest time, greater the
risks of losses from moulds, insects and germination. On the other hand, the longer
the grain remains in the field (for further drying of the product), the greater are the
risks of losses due to shattering of grains, or from attacks by birds, rodents and other
pests.

Fig. 1. Cleaning bags and making sure that the store is cleaned of any existing produce 



Maize - the crop is mature when the plant has become straw coloured (light brown)
and the grain has become hard; in the case of maize some of the cobs will droop
downwards. Cob maturity in maize can also be tested by checking for the black layer
that forms at the base of grains (where they connect with the cob). The layer can be
seen by removing grains from the cob and scraping the base with your fingernail.

Sorghum and millets - grains tend to reach physiological maturity while the stalks
and most of the leaves are still green but like maize the grains also develop a black
layer at their base when mature. However, as the grain tends to mature from the top of
the seed head downwards, the bottom of the seed head lags behind the tip by about
one week, so it is worth checking grain from the top and bottom of the seed head for
signs of maturity.
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Fig. 2. Finger millet ready to be harvested in Semiliguda, Odisha

Paddy – the crop should be harvested when nine out of ten grains on the panicle are
straw coloured, and when they typically have a moisture content of around 20-25%;
such grains are firm but not brittle when squeezed between the teeth. 

Harvest mature cereals or beans on a sunny day and place them on a mat/tarpaulin/in
sacks. If rain delays the maize harvest, then prevent water from entering the cobs by
turning the cobs down.



Harvest sanitation includes both harvest practices and sanitation of equipment that is
used in the field. Workers involved in the harvest and field packing of produce should
be trained to pick intact, undamaged produce. They should not harvest drops or
pieces of produce obviously contaminated with animal or human feces. Unclean
harvesting equipment can contaminate the produce with pesticide residues and other
unwanted matter. It is therefore very important to clean harvest equipment before use
to reduce this risk. Where it is difficult to clean the harvest equipment, the first batch
of materials harvested can be kept aside and threshed separately. Harvest aids such as
sickles etc. must be cleaned on a regular basis to prevent contamination. 

Harvesting of pulse crops is generally done by hand with simple farming implements
like sickle or by machines when the pods are ripe but not yet open. To harvest the
pulse crops by hand, the plants are pulled up and allowed to pre-dry in the sun. This
operation should be done early in the morning, while the dampness of the night
minimizes the risk of shattering losses. On an average, it takes about 80-100 man-
hours per hectare to cut the plants by sickle.

Mechanized harvesting of legumes is usually done with combine-harvesters designed
for wheat but adapted for pulses crops. However, it can be used only in large fields
and that too which have been levelled before sowing and then planted with varieties
which are erect in nature and reach maturity simultaneously. The capacity of these
machines generally varies from 0.9-1.1 h/ha. Mechanized harvesting in case of pulse
crops is minimal due to unavailability of mechanical harvesters at affordable price.
However, some designs of reapers are available which can be used for harvesting
chickpea. 
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1.2. Protocols to be followed during harvest 

Fig. 3.: Harvester in operation in Tamil Nadu
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The inherent quality of produce cannot be improved after harvest, only maintained for
the expected window of time characteristic of the commodity. Part of successful
postharvest handling is knowing what this window of opportunity is under your
specific conditions of production, season, method of handling, and distance to
market. As a general approach, the following practices can help to maintain quality:
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These operating principles are important in all operations but carry special
importance for many pesticide-free producers.

The harvest should be transported to the homestead as soon as possible, where
arrangements should already have been made to receive it. Such transport is typically
by head load, barrow, and bicycle or by ox or donkey drawn carts. It is important to
make sure the crop is transported in clean and dry containers that do not allow the
crop to spill out.

1.3.  Transporting the harvested crop to the homestead

Fig. 4.: Ways to move the newly harvested crop from the field to the homestead
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Pre-drying is the stage of the post-harvest system during which the harvested product
is dried in order to undergo the next operation of threshing, under the best possible
conditions. At the time of harvesting, the cut portions of the plant may contain too
much green plant matter and all the grains may not have reached a uniform degree of
maturity and may have high moisture content. This makes pre-drying essential.
Pre-drying can be done in two ways :

1.4. Pre-drying the produce

shattering losses of grains
losses from attack by pests (rodents, birds, etc.)
losses from infestation (insects, moulds, etc.)
prolonged occupation of the field creates problems for using the land for a
second crop

1. Once maturity has been reached, allow the crop to pre-dry, standing in the
field, before harvesting. But some inherent dangers are associated with this
method of pre-drying. Pre-drying in the field may lead to:

Protecting the piles from sudden rains or nocturnal humidity and dew is
essential in order to avoid repeated dampening of the shells and grains during
pre-drying.
Direct contact of the grains with the ground must be avoided in order to cut
down the risks of infestation (moulds, etc.).

2. Place the newly-harvested crop piles, in the field or on drying-floor. Prolonged
exposure to the air (in sun or shade) reduces the moisture content of the grains to
the desired level. The shape and size of these piles can vary according to the crop
to be pre-dried. However, the following precautions must be taken :

Fig.5.: Stacking of little millet in Jawadhu Hills for drying in the field
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Drying the crop at the homestead is a better option than drying it in the field. For
drying, grain and pulses are normally left in their pods, millet and sorghum are usually
left on the seed head and maize grain is left on the cob. The reason for this is that in
the unthreshed form, air can circulate more easily around the grain and so drying is
more easily accomplished. By contrast, paddy is usually threshed before drying. In the
case of maize, cobs may be dried either with or without husk cover.

1.5. Drying the produce

For drying, the crop can be placed directly in the sunshine on a drying floor that
can be a cement floor, a rocky surface, a tarpaulin, layer of sacks or woven mats.
Drying on a plastic/tarpaulin sheet is a better practice than drying directly on the
floor.
If clean cement floor or rocky surface are not available, build a flattened mound of
hard-packed earth on which to place the sheet. If instead you use level ground, dig
a shallow trench around the area on which the plastic will be placed to direct any
rainwater away from the drying floor. Make sure there are no sharp objects on the
ground that will tear the plastic.
Find a large plastic sheet or several small plastic sheets or plastic sacks that can
be laid out so that they overlap to form a large covered area.
Ensure that the plastic/tarpaulin sheets used to dry the produce are either fresh or
have been thoroughly cleaned and dried to avoid contamination due to residues.
Place the plastic sheets/sacks on the place prepared for drying.  
To make the process of drying quicker, pods, cobs or seed heads should be placed
in a single layer and turned at intervals of every hour. If they are placed in a deeper
layer on the drying floor then drying will be slower. If loose grain is to be dried,
which is usually the case with paddy, then it should be at a depth of 2-4 cm and
should also be turned at intervals of one hour or less. 
Stir the grain with hands, a rake or other suitable tool at least every hour so the
grain will dry faster. Turning and stirring makes sure all parts of the grain are
touched by air and sun. 

Some basic guidelines to be followed while drying the produce:

Fig.6.: Drying the produce at the homestead  
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As the grain dries, moisture from the grain will collect on the plastic. After the
grain has been drying for two hours, push all the grain to one half of the plastic
sheet. Let the uncovered part of the plastic sheet dry off for 5 minutes or so. Then
push all the grain back onto the half of the plastic sheet that is now dry and then
let the other half of the plastic sheet dry for 5 minutes, before re-spreading the
grain out over it. The plastic sheet should be aired in this way every two hours
during drying.
Cover the grain at night. Push all the grain onto one half of the plastic sheet and
fold the remaining plastic over it as a cover, or place an extra piece of plastic over
the grain. Put boards, planks, rocks, or other heavy things on the corners and
edges of the plastic cover to keep it from blowing off during the night.
Don’t let drying grain get wet, cover with a tarpaulin if it is about to rain.
How fast the grain dries using this system depends on the weather and how moist
the grain is at the start. If the grain has 20% moisture at the time of harvest, it can
be ready to be stored after it has been dried for 2-3 days (5 hours per day). Farmers
need to judge when grain drying is complete, that is when cereal grains reach a
moisture content of 14% or less and for beans may be as low as 12%. Experienced
farmers will know how to judge the safe moisture content; evidenced by the fact
that they have been storing grain safely all their lives. 
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How to check grain moisture content

Farmers need to know when their grain is dry enough
for safe storage, i.e., at a moisture content of 14% or
lower (in grains with high oil content the safe
moisture content is much lower than this). The grain
gets harder as it gets drier so that with experience
farmers can tell by biting or pinching it, or by the
different sound it makes when pouring or rattling it.

These methods are subjective and are of not much
use if the farmer is not experienced. An alternative is
to ask someone with access to a moisture meter and
who has been trained in how to use it to test grain
moisture content .

Drying Cribs  

A drying floor is not the only way to dry grain on a farm; it may be more convenient to
place the crop on drying racks or in a specially constructed drying crib. Ideally drying
cribs are rectangular with a framework of wooden poles, erected in the open with the
long side across the prevailing wind. This will ensure good ventilation for drying. Grain
dries better in a narrow crib because air passes through it more easily. The walls of the
crib can be made of raffia, bamboo, poles, sawn timber, or chicken wire.

Fig.7.: Listening to the rattle
of the grain to determine
moisture content



At least half of the wall area should be open to ensure good ventilation. Roofs can be
of thatch or corrugated iron sheet. To protect from rodent attack, the legs of the
drying crib should be fitted with rodent guards. These prevent rats climbing up the
legs, and the floor of the crib should be at least 1m above ground level, beyond the
maximum distance that rodents can jump. It is important to ensure there are no trees,
plants or structures close enough to the crib that would allow rodents to jump across
and into the crib.

Cribs are multifunctional, they are primarily used for drying and have the advantage
that if used to hold early harvested grain then losses during field drying will be lower
and the land can be cleared and prepared earlier for a new crop. They can be used to
store shelled grain in sacks if the walls of the crib are covered with mats to protect
grain from driving rain. The open structure allows for easy cleaning and for periodic
inspection of grain quality. Loading and emptying is relatively easy through the open
framework or through a door in the end wall.

Farmers should clean the crib very well prior to each harvest season, and should check
to ensure none of the timbers are infested by storage insects, especially larger grain
borers. If so then those timbers should be replaced, otherwise the pests will just move
directly into the freshly harvested drying grain.
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Fig.8.:Drying crib and detail of the rodent guards installed on the crib 

Threshing is the operation of separating the grains from the plants. These operations
may be carried out in the field or on the threshing floor, by hand or with the help of
animals or machines. Whatever the system used, it is very important that threshing be
done with care. Otherwise, these operations can cause breakage of the grains or
protective husks, thus reducing the quality of product and causing subsequent losses
from the action of insects and moulds. 

1.6. Shelling/threshing the produce
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Care should also be taken while transporting the harvested crops from the field to the
threshing floor to avoid any loss. The grain should be neither too moist (soft) or too
dry (brittle) at the time of threshing; it is best done when grain is around 14 to 16%
moisture content, although paddy is commonly threshed at around 18-20%.

Manual threshing 

Hand threshing: Hand threshing is generally done in the case of pigeonpea. One of the
simplest systems for threshing of the pigeonpea crop is to strike the sheaves of the
crop spread over the threshing floor with a flail or a stick. While this method can be
adopted for other pulse crops like chickpea, mungbean, urdbean, field pea, rajmash
and lentil, a more convenient method is threshing with animals or vehicles. The
threshing-floors on which the sheaves are spread must have a hard, clean surface. By
using a method of hand-threshing, a worker can obtain 15-40 kg of product per hour.

Fig.9.: Threshing of finger millet with stick in Semiliguda, Odisha

Sorghum and millet seed heads and paddy panicles can be threshed/shelled by hand
and this can be done conveniently by beating the crop against a threshing platform
that has high sides that prevent the loss of grain. However, this process is slow and
tedious. 

Threshing with draught animals/tractor  

Subject to the availability of draught animals, large quantities of crops can be threshed
by treading the animals over about 30 cm thick layer of sheaves. This operation, which
is also called ‘treading out’, can equally well be accomplished with vehicles. Grain is
obtained by running the tractor twice over sheaves of harvested and dried crops that
are spread in layers on a circular threshing floor 15-18 m in diameter.
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The sheaves must be turned over between the two passages of the tractor. To shell
maize, the cobs must first of all be dehusked. At this stage it is important to select out
any cobs that are insect or mould damaged since the grain from these cobs would
reduce the quality of the other grain.

Fig.10.: Threshing with draught power in Jawadhu Hills, Tamil Nadu

Shelling with hand-operated machines

Normally a hand-operated machine like Olped thresher, which is basically used for
threshing of paddy can also be used for threshing of cut stocks of pigeonpea. By means
of the handle or pedal, a big drum fitted with metal rings or teeth is made to rotate. The
cut-stocks of pigeonpea are threshed by hand-holding the sheaves and pressing the
upper portion of dried plants against the rotating drum. The speed of the threshing
drum must be kept at about 300 revolutions per minute (rpm). 

The hand-held sheaves must all be of the same length with the panicles all laid in the
same direction, and the grains must be very ripe and dry. The machine must be
continuously and regularly fed, but without introducing excessive quantities of
product. Use of these threshing machines may require two or three workers.
Depending on the type of machine, the skill of the workers and organization of the
work, yields can be estimated at a maximum of 100 kg/h.

Mechanical Threshing

Another alternative would be tractor or motor-driven threshers; there are many
different models with outputs ranging from 600 to 5000 kg/h. Most models will also
clean the threshed grain using shaking screens and/or blower fans. 



21 The NPM Network & N+3F | 2021 Post-Harvest Operations Manual 

The threshing machine need to be cleaned, as there is possibility of unclean threshing
equipment contaminating the produce with pesticide residues and other unwanted
matter. Where it is difficult to clean, the first batch of materials threshed can be kept
aside separately. This applies to combined harvesters also.

Cleaning grain can substantially improve its quality and hence its grade and price.
Cleaning involves the removal of foreign matter such as stones, plant material from
harvesting such as husks, pods, etc. and broken grain and dust produced during
threshing. At the same time, it is possible to remove insect damaged and mouldy
grains by hand picking. Cleaning is often done manually by winnowing. This involves
tossing the grain into the wind which carries off the lighter impurities, while the heavier
grain falls onto a mat. However, this does not separate the relatively heavy impurities. 

For this a sieve is required, where the grain is retained on the sieve and the smaller
impurities fall through it. Such a sieve can be either single or double handed. The
double handed sieve can be operated by two people, who rock it back and forth. The
mesh sizes of sieves vary according to the size of the grain being cleaned but typically
for maize and beans a 4.5mm mesh is used and for sorghum 2.0mm and for millet
usually smaller. FOs may specify sieve sizes to work toward achieving certain grades.

1.7. Cleaning The Grain 

Foreign matter and filth – Grain may be contaminated with foreign matter that is
either organic (e.g., tassels, etc) or inorganic (e.g., stones). Examples of filth are
rodent dropping and dead insects. Careful sieving can reduce much of the foreign
matter content.
Broken grain – Most broken grain comes from poor postharvest handling,
especially shelling or threshing.

Be careful to remove insect damaged grain, mouldy grain and chaff and burn it. Other
damaged grain may be fed to animals. Low quality factors that are often assessed
when grain is graded include,

Fig.11.: Cleaning of grain 
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Damaged by insect pests and rodents – Insects make holes in grains and hollow
them out. Rodents chew into grain and remove the germ.
Damaged by mould – Mouldy grains are those that have been dried too slowly or
allowed to become wet. They have patches of mould growth on them and may also
be discoloured. Some moulds also produce mycotoxins that are dangerous e.g.,
aflatoxin, but physical appearance is no guide to aflatoxin contamination.
Discoloured – Grain may be discoloured due to grain heating, especially stack burn
and this may have no connection with mould growth.
Smells bad (off-odours) – Poor handling, especially slow drying or contamination
or storage near fertiliser or other agrochemicals can give grain off odours that are
unacceptable.
Necessary efforts should be taken to avoid situations that lead to deterioration of
grain quality from harvesting to cleaning. 

The following practices during drying, threshing and cleaning can help to maintain
quality:

Producing and selling high quality grain is not the only concern. Farmers should also
be encouraged to plan their crop storage and crop sales to obtain the best balance
between household food security and opportunities to earn from sales. If the
household sells too much grain at harvest and does not retain enough for their own
consumption then they may find that they have to buy back grain later in the season
when prices are much higher. However, retaining grain in the house for periods of more
than three months requires good storage practice and good stores. 

1.8. Ensuring good storage of grain at the homestead
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short-term (e.g., <3 months) before it is moved to the next link in the marketing
chain, in this case the Collection Point of the Farmers’ Organisation, or
medium to long-term (3-12 months) where farmers keep it for household
consumption, seed purpose or for sale at a time when prices are more favourable.

Once the grain is sufficiently dry and cleaned it should be put in storage. In all cases,
the moisture content of grain placed in store must be at or below the safe limit. Grain
may be stored on farm for different lengths of time as follows,

There are many options available to farmers for storing their grain and protecting it
against pest attack of which a few are mentioned below:

Traditional  Methods Of Storage

A large number of farmers store grains in traditional structures such as Bhakari (made
of bamboo). In Anchetty, a village in Tamil Nadu, an underground storage system by
name Kalanjiam is used. It is made of wooden planks and it is said that grains stored in
this manner are in good condition even after 10 years. In Semiliguda, Odisha, the grains
are stored above the stove in a bamboo structure to avoid moisture during rainy days.
Khersi, a special type of storage structure made of mud, reinforced with bamboo and
covered with Palmyra leaves, is also used to store grain in an effective manner. This
structure is called locally as Turjhulla. In Dumriguda (Andhra Pradesh) grains are stored
in the attic. 

Fig.12.: Storage in above-ground containers  

Non-Traditional  Methods Of Storage

Storage in open weave sacks

For marketing or keeping grain on farm for periods of three months or less, open weave
sacks are the most convenient option. Sacks may be made of polypropylene or jute.
The choice of bag size should meet the requirements of the farmers. Typically, 50kg
bags are favoured since these are more easily handled than say 100kg bags. Most 50kg
bags are made of open weave polypropylene. If second-hand bags are to be used then
they must be thoroughly cleaned before use to avoid inadvertent contamination. This is
most easily done by plunging them in boiling water and then allowing them to dry, before
filling them with grain. The bags should not be overfilled with grain. 
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After filling they should be closed by hand stitching. Before stitching, the mouth of the bag
should be folded inwards by 5 to 10 cm. This creates a valve that helps to prevent grain
being forced out of sacks when they are piled on top of each other. A 50kg bag should
have at least 16 stitches across its width. Before delivery to the Collection Point, the
sacks of grain should be kept in a secure location, such as in the house. 

The sacks must be prevented from contact with the floor or walls of the house, from which
they might absorb moisture, causing the grain to rot. To do this the bags are placed on
pallets made of sticks and/or stones so they are suspended at least 12 cm above the floor
(if no pallets can be constructed then a plastic sheet could be used) and away from
contact with the wall. The roof above them must also be in good condition so they don’t
get wet from leaking rainwater.

If maize or sorghum grain or beans are stored
in open-weave sacks for periods exceeding 3
months, then there is a danger that insect
infestation may cause significant damage.
This is less likely in the case of millet, due to
its small grain size and storage at moisture
contents that are very limiting to insects (e.g.,
10% or less), or in the case of paddy that has
a seed coat that is difficult for insects to
penetrate.

Improved mud silos

Improved mud silos typically have a concrete base and concrete top with the cylinder
between the base and top made of mud. As mud is porous, mud silos are not hermetic
but when sealed are generally insect-proof. They can therefore be used as good stores
but for storage periods exceeding three months the grain should be solarised.

Single layer polythene sacks

Polythene sacks (continuous sheet not open weave) can be used to store grain that is
at a safe moisture content. The bag should be tightly shut by twisting then folding over
the mouth of the bag and tying it shut with string. This will prevent the entry of insects.
However, a single layer polythene bag is still fairly permeable to the gases in air, so they
are not hermetic. This means that when the bag is shut the gas composition does not
change sufficiently to kill any insects that may be present. 

To prevent insect infestation in the single layer polythene sack, the grain may be
solarised before it is stored. Polythene bags are not very strong and holes may be made
in them by sharp objects or by rodents. 

Fig.13.: Storing bags at the homestead 
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To give them further protection it is best to place these bags in an open weave
polypropylene bag. Doing so will result in there being two layers of protection. This will
involve extra expense but this will be more than compensated for by the long life of the
bag and reduced failure rate.

Insect-proof and hermetic stores

Besides open-weave sacks there are a variety of other storage methods that can be
used to keep grain in the house. The efficient types are insect-proof and, even better,
they may shut so tightly that they are also airtight (hermetic).

Insect proof - means that the storage system shuts tightly enough that insects can’t
enter. If the grain is not already infested when it is put into this type of store then the
grain will remain free of insect infestation during the period of storage.

Hermetic - means that the store shuts so tightly that neither insects nor air can enter.
When hermetic stores are filled with grain and closed, the oxygen in the store is
gradually depleted and the concentration of carbon dioxide increases. This happens
due to the biological activity of the grain. Any insect pests that are present will
consequently be killed. This is very convenient since pest control can be achieved
without the use of insecticides that might otherwise have to be purchased.

1. Metal/plastic drums

Plastic and metal drums that close so tightly that they are hermetic, make very good
stores. These need to be more or less completely filled with clean dry grain, to displace
as much air as possible before closure. If old oil drums are to be used then they must be
thoroughly cleaned to prevent contamination from any residues.

2. Hermetic plastic bags

2.1 Triple bagging

Triple bagging is widely used to store cowpea, but could be used for other pulses and
cereals. There are two inner bags made of 80 micron polyethylene and one outer, more
durable bag to help protect against damage. The first bag is filled with grain at a safe
moisture content for storage which is tied shut securely using string. The first bag is
placed within a second bag and this is closed securely. A third bag is used to enclose
the first two and to protect against damage; the third bag can be made of open weave
polypropylene. 

It is recommended that the two inner bags are made of clear plastic so that the grain
can be easily seen for any signs of insect attack. The bags should remain sealed for at
least six weeks after they are filled. After opening they should be resealed quickly to
prevent entry of pests. Triple bagging can be easily adopted by farmers, provides a very
high level of insect control, and the bags may be used for as long as 3 years before they
become too damaged and need to be replaced.
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Grain that farmers are going to consume or sell within six weeks of harvesting
should not be put in the sealed store but can be stored in open weave sacks. 
When putting grain in well-sealed or hermetic stores it must be at a safe moisture
content (typically 14% or less).
The farmers must check to make sure the store has no holes in it and it is properly
closed.
The hermetic stores must remain fully sealed for at least six weeks if the farmer is
relying on natural deoxygenating, but in the case of metal silos where a lighted
candle has been used to deoxygenate the store then it should be kept closed for at
least two weeks.
The store should be located inside the house (or at least completely shaded from
the sun) and not near a fire. It is important that the store does not get too hot. If the
store gets too hot on one side and remains cool on the other then there is a danger
of moisture migration, this could lead to condensation on the cold side.
Condensation of water on grain can lead to mould damage. Furthermore, if the
grain is to be used as seed, then its viability will be lowered if it is subjected to
higher temperatures (especially if over 30°C).
It is better to keep any metal stores off the floor as they may become damp and this
could lead to corrosion. Place the metal store on a wooden or brick platform to
prolong its life. 

2.2 Superbags 

Hermetic sacks (e.g., GrainPro Super bags) are made of a multi-layer polythene
material that incorporates a gas barrier to restrict oxygen and water vapour
movement. These hermetic sacks are made in a variety of sizes that can hold 50kg to 3
tonnes of grain/seed. It would be normal for a farmer to place a 50kg Super bag in an
open weave polypropylene or jute bag to give it some protection and to extend its life.
Studies with paddy stored in Super bags have demonstrated that farmers are able to
maintain seed germination viability for much longer periods, control grain pests
without using chemicals and maintain grain quality. 

Recommendations and important considerations when using insect-proof/hermetic
stores. 

Solarising grain to kill insect pests

When grain is placed in a solar heater, it may be heated sufficiently by the sun to kill all
insects; a process called solarisation. This is usually done with relatively small
quantities of grain (25 to 50kg), since it is labour intensive. The process can reduce the
viability of seed so it is better only to use it for food grains. The simplest type of solar
heating consists of an insulating layer on which grain is laid to a maximum depth of
about 2-3 cm, they are then covered with a sheet of translucent plastic and the edges
of the sheet are weighed down with stones or other heavy items.
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The solar heater should be kept in the sun for at least 5 hours. After solarisation the
grain should be allowed to cool before it is placed in store. If the grain is placed in an
insect-proof container then it will remain free of infestation. If there is free access to
insects (e.g., in an open weave sack) then after 2-3 months the grain may become
reinfested. To avoid this, the grain should be retreated each month. So, if the grain was
solarised on the 1st of June, then it should be solarised again on 1st July.

Fig.14.: Grain being solarised in a thin layer. Beneath the grain there is matting and a
layer of jute sacks while on top there is a clear plastic sheet. The grain is held like this
in the sun for 5 hours.

The grain will need to be moved from the homestead to the Farmers’ Organisation
Collection Point. This can be by hired motorised transport, by bicycle, pack animal,
cart, barrow or even headload. Ensure that carts and sacks are thoroughly cleaned
before loading the grain into them otherwise it might become infested/contaminated. 

1.9. Moving the grain to the collection point  

Fig.15.: Grain being transported to the collection point
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The first Collection Point is where Farmers’ Organisations (FOs) can assemble grain
prior to delivery to a customer, such as to a trader, or to a third party such as a
warehouse receipt system. It is usually a small facility, typically with a storage capacity
of 50 to 100 tonnes, and has a sheltered area of hardstanding, usually at the front of
the store, where grain can be conditioned.

Part B: Ensuring high quality grain at first
collection point 

2.1. Collection point operations and its features  

Fig.16.: A typical collection point  

Check that the quality of grain entering the store is of at least the minimum
acceptable grade. This minimum grade should be set by the FOs as per standard
specifications. 
Weigh and record the number of bags of grain entering or leaving the store.
If necessary, condition and rebag the grain to meet buyer requirements.
Maintain the store and its contents so that the grain is secure from quality decline
and theft.

a roof that does not leak.
a smooth concrete floor that preferably has a damp-proof membrane and is free
from cracks.
ventilators at the eaves that can be opened and closed easily, fitted on the outside
with anti-bird grills.

The Collection Point should be staffed by people who can practice good grain
management and who are trusted. It is important that they are able to,

Main features of the Collection Point

Collection Points should consist of a bag store and a covered area outside the store,
protected from rain and sunshine, where bags can be received and where grain can be
conditioned. It is important that the collection point is accessible by road for most of
the year and that the store has -
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doors that are large enough to allow easy access for moving bags in and out
(preferably metal double sliding doors),that are close fitting enough to prevent
rodent access and that can be shut securely with a padlock or other locking
device.
no vegetation close to the exterior in which rodents and insects can hide, nor have
any nearby trees from which rodents can jump enter the store via roof eaves etc.

Pallets on which bag stacks are to be built
A set of weighing scales to weigh grain in and out (these scales must be regularly
calibrated)
A sampling spear to check grain quality
Brooms to keep the store clean 
Tarpaulins that can be used to cover bag stacks to prevent insect infestation and
as a base on which to do grain conditioning operations
Spare sacks to replace any that are torn and to contain spilt grain that has been
swept up from the floor
Ledgers to record the movement of grain in and out of the store
Bag stitching machine
It is also useful to have a moisture meter to check moisture content and a torch to
inspect the relatively darker areas of the store. 
Wall posters clearly showing the acceptable quality criteria for grain.

The store must be provided with certain essential items of equipment, these include-
 

Fig.17.: Pallets can be made from clean planks of wood or one or two layers of clean
wooden poles

Before the new harvest arrives in store it is important to ensure that all the old harvest
has been discharged. If it cannot be discharged then it would be helpful to isolate it
from the new harvest by covering it with a tarpaulin and weighting the edges of the
tarpaulin with lengths of wood or stones. This will help reduce the movement of
insects from old infested grain to the new grain. The store should then be thoroughly
swept to remove all grain residues from the floor, any cracks and crevices, or sliding
door runners. The grain residues should be taken out of the store and burnt or fed to
animals. The floor should be thoroughly inspected for cracks and if any are found they
should be filled with cement. Cracks in walls should also be filled.

2.2. Collection point operations and its features  
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Fig.18.: Remove all the old harvest from the store and make sure that the  floor is in good
condition

Once the store is clean the pallets should be laid out to receive the incoming crop, with a
gap of 1m from the store walls. The pallets should be brushed clean to remove any old
grain or grain dust. They should be checked for any protruding nails, which might tear
grain sacks. If there are any nails they should be removed or hammered in. 

In order to weigh the incoming crop, it is important to check the calibration of the
weighing scales. This needs to be done by the appropriate authority and at an apt
frequency(usually once a year). It is also advisable to have a test weight kept in the store
to check the accuracy of scales every day.

Fig.19.: Lay out the pallets and make sure they are in good order and get the weighing
scales ready for use
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The Collection Point provides the first official check on grain quality. The FO must set
the minimum grade at which grain will be accepted. When grain has been accepted
then the staff must be able to look after it so that there is no deterioration in quality
before delivery to the buyer. This section explains how this can be achieved.

2.3.  Inspecting grain for quality at entry into store

establish what quality grades they will accept at Collection Points
help their members by training them to produce grain at these grades or higher 

It should meet the requirements of at least the lowest grade selected for trading
by the FO, i.e., not have mouldy, discoloured, insect infested or broken grain in
excess of the grade maxima of the lowest recognised grade
It should be from the most recent harvest, and
It should have a moisture content not exceeding 14% (cereals) or 12% (pulses),
although certain grades may require different values

Setting a minimum grade for grain to be accepted at Collection Points

Many farmers find it difficult to produce grain of the high quality required by quality
conscious buyers. One solution to this problem is for this grain to be conditioned at
Collection Points to meet the specified grade. Reconditioning requires equipment and
labour and is an expensive and time-consuming process. The more conditioning that it
requires, the lower is the reward received by the farmer. If farmers deliver grain at a
quality that is exceptionally poor then conditioning may not even be a practical
option. To avoid this situation, FOs must,

FOs need to make commercial decisions on what quality grades of crop they will
accept. This may vary from season to season and year to year depending on what the
market wants, the growing conditions of the crop and what postharvest handling
facilities are available. It is possible that FOs could accept more than one grade and
that the two grades are kept separately at the Collection Point. Farmers would then
receive different prices for the different grades, but this would require very good store
management. Grain accepted at the Collection Point should comply with the following
criteria,

Each sample should be examined by someone experienced in judging the required
grain quality and moisture content. Similarly, the grain sample ought to be checked
for the presence of insects. If necessary, the sample should be compared to a standard
sample supplied in a clear plastic container for comparison purposes. It is important
to check the grain quality of each sack. Samples which do not conform to the quality
specifications (detailed below) ought to be rejected. This is because the quality of the
grains used as input for processing will strongly influence the quality of the output.
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 Moisture level
Average grain size and hardness
Uniformity of grain sizes
Nature and share of Materials Other Than Grains (MOTGs) and
Presence and nature of mud balls

It is extremely important to ensure that the input grains are of good quality. There are
five main parameters to be considered in this assessment, namely,

1.
2.
3.
4.
5.

The following section describes how each parameter influences processing and simple
techniques to measure some of them to assess the quality of a particular grain sample.
In order to help farmers understand the quality of grain required at the Collection
Point, a sample of grain at the minimum grade acceptable to the FO should be
available in a transparent plastic bag. This will be shown to those farmers who wish to
deposit their grain. Use the following procedure to check the quality of grain entering
the Collection Point store.

Moisture level

When the grains have too much moisture, storage losses due to fungal growth and
heating of the grains increases dramatically. Pest infestation probability also increases
significantly. Most importantly, the hulling efficiency drops dramatically as the
moisture levels in the millet grains increase. Therefore, it is better to avoid
procurement of grains with excess moisture. All procured grains need to be checked for
excess moisture before storage. A simple way to check the moisture level of grains,
especially grains in a sack is to put one’s hands deep in the middle of the sack.

Fig.20.: Simple methods to guage moisture content  

The temperature of the grains at different depths is about the same if the moisture is
low. When moisture is high, the temperature increases as the hand goes deeper and
deeper into the sack. Grains procured with excess moisture need to be dried for
reducing the moisture level to the acceptable levels (12 %). Another way to check the
moisture level of grains (especially millets) in the drying yard is to pick up a fistful of
grains in one hand and hold it in the clenched fist for say 15 seconds. If the grains are
dry, the temperature will drop gradually. If the grains are still high on moisture, the
temperature will drop fast and the grains will feel cool. Such batches need to be again
dried and to be tested after a few more hours of drying.
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It is very critical to check the grain moisture of each sack and reject if above the
acceptable limit. If an accurate measure of grain moisture is required then either a
large sample (100g) can be removed from a suspect bag, or several samples removed
from the bags of one farmer can be bulked, to determine moisture using a moisture
meter. Any sack of grain that does not meet the required grade or is too moist should
be rejected and the samples taken returned to the farmer or discarded. 

For each farmer the number and weight of bags accepted must be recorded against
their own name in the official ledger. The samples extracted from each bag accepted
into the store should be placed in a sack, which when full should be closed by stitching
and added to the bag stack in the store. The weight of these samples will already have
been included in the initial weight of the grain at entry. Make sure that the extra bag(s)
are recorded on the stock card.

Average grain size and hardiness

The size of the small millet rice kernel increases with the size of the grain. Therefore,
rice recovery would be better if larger grains are used for processing. Therefore, it is
better to procure grains with larger sizes. However, it is also important that the
kernel is hard and cracks when bitten or crushed. The simple way to determine,
especially close to the farm gate, the grain hardness is by biting a few grains. The
simplest way to check the size of grains of various is to visually inspect multiple
samples. For small sized grains like small millets use a magnifying glass. 

Fig.21.: Inspecting grains using magnifying glass 

Uniformity of grain size

Uniform sized grains are easier to process than grains of varied sizes. A few really
large grains with a lot of small grains would not be a desirable grain size distribution.
The grains should be as uniform as possible with a large proportion of bigger sized
grains and less share of extra large and small grains. Attention should be given during
procurement to buy grain lots with almost uniform sized grains.
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Test sieves set can be used to identify the size distribution of the grains as follows:
Select about 200 gms of grain as a sample and sieve the grains through successively
finer sieves (using sieves with larger size perforations first followed by sieves with
lower size perforations). The size of the sieve on which the maximum quantity of grains
remains (at least 50% by weight of the sample) is taken as the grain size of the majority
of grains in the lot.

Nature and share of Materials Other Than Grains (MOTGs)

Ideally MOTGs should be zero, but in reality, it is rare. There will always be some
MOTGs in the material that is brought in for processing. Presence of MOTGs such as
sand, large pebbles, stones and straw dramatically increase the cost of processing. So,
efforts need to be taken to procure grains with a meagre presence of MOTGs.

Fig.22.: A picture of material other than grains

The MOTGs present in the grains can be removed by standard processing techniques as
they typically have a different size and density compared to the grain. If the presence
of MOTGs like twigs, fine sand, stones and other grains of different size and structure
are high, then pre-cleaning with portable manual grader like spiral grader and
oscillating grader will help in reducing the time of cleaning. 

Weed seeds, especially those that have similar size and densities as that of grains, pose
quite a challenge. It is better to understand the level of presence and nature of MOTGs
in the grain lot before processing the same, as it will help in planning pre-cleaning. To
know the level of presence of MOTGs, take a reasonably large sample, say 10 kg of the
grain, and subject the same to pre-cleaning operations. Weed seeds and other MOTGs
need to be inspected visually.

Presence and nature of mudballs  

The presence of mud balls, one of the MOTGs, is a major concern in processing. In
particular, the mud balls coming from grains cultivated in clay rich black soils as they
erode and reshape while rubbing with the metal surfaces and the grains during the
processing. 
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These mud balls are about as dense as the grains and so are extremely difficult to
remove by the usual techniques of grain cleaning. This increases the cost of processing
and hence it is better to identify these at the point of procurement itself. One would
need to do a similar test as that used for MOTGs and look for these mud balls in the
grain sample to check if the quality of the material meets the required standards.

Fig.23.: A picture of mud balls

Using these measures and tests, one can improve the quality of the raw material in
terms of i) keeping the moisture close to 12%, and ii) selecting material that has larger
average grain size, more uniform grain size distribution and minimum of MOTGs,
including mud balls. With such a selected batch of grains, the FO/NGO/processor has
better chances of getting good quality processed food outputs without incurring too
high a cost in processing.

Checking food grains for infestation  

Food grains under storage are classified as “Clear”, “Few” and “Heavy” depending
upon the number of live insects noticed in 500 gms of representative sample drawn
from the peripheral layer of a stack. “Clear” condition of food grain stacks is a must
during storage.
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Checking for other food grains, damaged grains, discoloured grains, immature
grains and weewiled grains  

From the representative sample of the grains received from a farmer, 100 gms is taken
using a portable weighing machine. Then segregation of other food grains, damaged
grains, discoloured grains, immature grains and weewiled grains from good grains is
done manually. The definitions of these grains can be seen in the glossary in the
beginning of the manual. Then the weight of each of these fractions are measured
using the portable weighing machine. 
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Uniform specifications of all varieties of Paddy:

Paddy shall be in sound, merchantable condition, dry clean, wholesome, of good food
value, uniform in colour and size of grains and free from moulds, weevils, obnoxious
smell, Argemone mexicana, Lathyrus sativus (Khesari) and admixture of deleterious
substances. Paddy will be classified into Grade ‘A’ and ‘Common’ groups. 

The dried mature grains of Triticum vulgare, T. compactum, T. sphaerococcum, T.
durum, T. aestivum and T. dicoccum.
Have natural size, shape, colour and lustre.
Be sweet, clean, wholesome and free from obnoxious smell, discoloration,
admixture of deleterious substances including toxic weed seeds and all other
impurities except to the extent indicated in the schedule below.

Uniform specifications for Wheat:

Wheat shall be:-

Fig.24.: Identifying damaged grain and the causes for the damage. 
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Be in sound merchantable condition
Not have any admixture of Argemone mexicana and Lathyrus sativus (khesari) in
any form, colouring matter and any obnoxious, deleterious and toxic material.

 Dried and matured grains.
 It shall have uniform size and shape.
 It shall be in sound merchantable condition and also conforming to prescribed
 norms under Food Safety & Standards Act, 2006.
These grains shall be hard, clean, wholesome and free from Argemone
mexicana and Lathyrus sativus (khesari) in any form, colouring matter, moulds,
weevils, obnoxious smell, admixture of deleterious substances and all other
impurities except to the extent indicated in the schedule below:

Uniform Specifications for Jowar, Bajra, Maize and Finger Millet: 

These grains shall be:-

*Not more than 0.25% by weight shall be mineral matter and not more than 0.1% by
weight shall be impurities of animal origin. 



39 The NPM Network & N+3F | 2021 Post-Harvest Operations Manual 

The weighing scales should be positioned at the store entrance or just outside the
store in a covered area. Each sack arriving should be placed on the scale and its
weight recorded. After that, a sample of the grain should be taken using a sampling
spear – take 25g from 50kg bags or 50g from 100kg bags (this would require two
insertions of the sampling spear). Samples should be taken at random from anywhere
in the sack.

2.4.  Inspecting weight of the grain at the entry of the store

Some grain can be conditioned to improve its quality. One way to do this is to pass
the grain over an inclined sieve (commonly used for sorting coffee beans). This is
operated by one or two people. A sack of grain is emptied onto the sieve. The grain is
then moved across the sieve by hand so that broken grain and dust fall through it and
collect in a container below the sieve. The grain is gradually pushed down the sieve
into the sack that is suspended at the lower end. 

The grain retained by the sieve can be handpicked to remove discoloured, rotten and
diseased grain. Sieves removes dust, materials other than grains and broken grains
and handpicking removes other unwanted grains and materials. There are different
types of affordable manual graders besides the one shared above namely spiral
grader and oscillating type. Depending on the crop suitable grader can be used.

2.5.  Cleaning and sorting grain that is below quality

Spiral Grader

It is also called spiral separator. This grader functions
based on the difference in shape or the degree the
ability to roll by the grains and other food grains and
materials other than grains. It is effective in
separating damaged/flat and wrinkled seeds from
smooth seeds. It also helps to separate different types
of grains whose shapes considerably vary. For
example, it can separate mustard, rape, soybean and
peas from wheat, flax, oats, etc. This grader also helps
in getting different grades of the same grain. It is quite
suitable for pigeonpea, chickpea, soybean, peas, etc.
This grader can be used in the first Collection Point
and also in village level farm service centres. 

Video: https://www.youtube.com/watch?
v=o3o8xreV3-M Fig.25.: A spiral grader 
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Oscillating Grader 

This grader is an improved version of the
double handled sieve in terms of number of
sieves, ease of operation and less
manpower. It is a rectangular grader with
two set of sieves which results in three
outputs. The first sieve removes the
materials other than grains and the other
sieve grades the grains into two categories
based on size. This sieve can be used for
various grains by changing the sieve size.
Like the spiral grader, this grader can be
used in the first Collection Point and also in
village level farm service centres.

Mechanical Graders

Instead of using a manual system like this,
mechanical grain cleaners are available
that can clean up to 20 tonne/hour. A
typical three-in-one grain cleaner with
aspirator, destoner and grader is shown
below. The aspirator removes the lighter
impurities like dust and long and light
materials like straw, stick, etc. The
destoner segregates materials based on
their specific gravity and helps in removing
stones and other heavier objects. 

Grader segregates the materials based on
their size. Using this three-in-one machine,
cleaned and different sized grains can be
obtained at a lower cost. This equipment
can be used for different grains with due
change in sieve sizes and settings.

However, even in the case of mechanised grain cleaning, hand picking would still
be required to remove discoloured, rotten and diseased grain. This is laborious
and so it is much better for farmers to carry this process at the farm level before
transporting the grain to the collection point. The moist grains need to be
redried.

Fig.26.: An oscillating grader  

Fig.27.: A mechanical grader  
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Fill the bag with the correct weight of grain (to ±2kg of the nominal bag capacity)
Fold the bag mouth inwards by 5 to 10 cm (this strengthens the bag by creating an
extra layer to take the stitching and by forming a valve that deflects some of the
pressure of the grain away from the stitching when the bag is built into a bag
stack)
Bags should be closed through hand stitching or by using a stitching machine. A
50 kg bag should have at least 16 stitches across its width.
Knots should not be made at either end of the string, instead leave a 10 cm
extension of the string loose at both ends. The bag can then be opened by making
a small cut in the middle of the string and then pulling each piece out from either
side. This causes less damage (especially to polypropylene bags) so that they
have a longer life.

It will often be necessary to rebag the grain. This may be when the customer wants
grain put into their own bags showing their name or logo, following the conditioning
of grain or during the replacement of torn bags. Grain can be emptied from the old
bags into a simple hopper that empties into the new bag. The new bag with grain
should be weighed to ensure that it conforms to the required weight. Add or remove
grain so that the weight is correct. Never fill a bag beyond the weight for which it is
designed, the bag may split. Ideally the bags should be prepared as follows:

2.6.  Bagging Grain

Fig.28.: Rebag the grain in apropriate sacks and place on pallets 
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The sacks entering the store should be placed on pallets. Make sure the pallets are
clean, level and have no protruding nails. Build the bags into a stack on the pallets
using a key system (as shown below), with units of three bags. Build the first complete
layer of sacks on the pallets using units of three. The position of sacks in the second
layer should be in the opposite direction from the first. Sacks should be positioned up
to the edge of the pallets but should not overlap.

2.7.  Placing grain bags in the store 

Fig. 29.: Units of three sacks (viewed from above)

Fig. 31.: The second layer of sacks ( and 4th, 6th etc)

Fig. 30.: The first layer of sacks (and 3rd, 5th etc)

Fig. 32.: Side view of a bag
stack built using the ‘key
system’ (left hand side), and
one where the key system has
not been used (right hand
side).
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How to keep a check on the number of bags in the store

Each bag stack in a store should have its own stock card. Each time bags of grain are
added or removed from this bag stack, it should be recorded and the new balance of
weight of grain and number of bags be adjusted.

The stock card is fixed to a bag stack, and used to keep a tally of the number and weight
of bags of grain either added or removed from the stack.

Fig. 33.: Record carefully all grain movement into, and out of the store.
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The store must be kept clean and tidy and its structure kept in good condition. 

2.8.  Routine cleaning of the store and inspection of the grain 

Fig. 34.: Sweep from the back of the store
towards the front so the dust will go out through
the door.

Fig. 36.: Each week, sweep the walls, stack surfaces
and, if possible, roof beams to remove all dust and
debris. Start at the top and work downwards.

Fig. 35.: Carefully clean all cracks and crevices
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Routine inspection of the grain

It is important to regularly inspect the inside of the store.

Fig. 37.: At the start of each day check the store
for signs of water leakage, check the floor and
tops of bag stacks for signs of damage (rodent or
insect) e.g., grains under or around pallets.

Fig. 39.: Check for insects in the store, inspect for
moving insects in the late afternoon (16.00h), check
the ‘ears’ of bags and crevices between bags, listen
for the sounds of insects eating grain, and use a
torch to inspect the dark areas of the store.

Fig. 38.: Check for holes in the bags that need to be
repaired
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It is important to check the outside of the store and repair it as necessary. Each day the
outside of the store should be checked for problems and repairs should be undertaken
as soon as possible. 

Fig. 40.: At the start of each day check the store
for signs of water leakage, check the floor and
tops of bag stacks for signs of damage (rodent or
insect) e.g., grains under or around pallets.

Fig. 41.: Clean the floor and other parts of the store daily & inspect the sacks for insect and
rodent attacks weekly.

Make sure that the vehicle is clean (to prevent inadvertent contamination) and dry,
and that the sacks will not be torn by contact with the vehicle.
Load the sacks carefully into the vehicle counting the number of sacks. Have the
store keeper sign a release form for this number of sacks
Do not exceed the weight capacity of the vehicle
Have a member of the FO accompany the driver of the vehicle to the customer’s
premises to hand over the grain and collect an official receipt.

It may be necessary for the FO to arrange for grain to be delivered to a client. If this is
the case then the following precautions are necessary,

2.9.  Transporting grain to a warehouse
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Part C: Ensuring high quality grain at
warehouse/godown

3.1. Maintaining the exterior and interior of the store

the perimeter fence or wall is secure against unauthorised entry
there is adequate perimeter lighting
gates and doors are fitted with good quality padlocks
have working drainage
have potholes filled
have sign posts to direct trucks and visitors
keeping the area adjacent to the store clear and neat
make sure trees do not overhang the store or provide roosts and access for rodents
or birds
All rubbish that might be hiding places for rodents or insects should be cleared
Grass and other vegetation should be kept low
Any rodent holes should be filled in
Keep the weigh bridge operational
for those stores with a weighbridge, check and calibrate the weighbridge according
to manufacturer’s instructions and time intervals
Implement a planned maintenance and inspection programme for the store
exterior which covers:
Roofs - look for and repair leaks, clear gutters
Doors – oil hinges and runners, check locks and bolts
Ventilators – ensure opening and closing, check bird mesh
Drains – clear before wet season

Walls - keep clean, free of cracks and whitewashed.
Floors - fill cracks with concrete and fill all floor joints with sand/ bitumen/cement
mix to prevent food collecting.
Fire precautions - have fire extinguishers in holders just inside doors and serviced
regularly; have no smoking signs.

Maintaining the store exterior and the area around it

Maintaining the storage site exterior and the area around it is a very important
contribution to the care of your grain stock. It is no less important than maintaining the
store interior (which will be mentioned next). It is important to maintain the boundaries
of the storage site, so 

Maintaining the store exterior and the area around it

Store maintenance is best done when the store is free of stock. There should be a
programme of planned maintenance which is strictly adhered to,

Post-Harvest Operations Manual 
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3.2. Storing grain in warehouse/godown 

sack type and any labels or logos that should be on the sacks.
damaged sacks including any with damp patches, torn or otherwise leaking sacks
etc. 
any with live insect infestation. All such bags should be segregated so that they
can be returned to the vendor.

Receiving grain into the store

On arrival at the storage site a delivery note should be presented to the site managers
indicating the origin, quantity and quality of grain being delivered. No grain should be
accepted at the storage site without a delivery note. If the grade specified in the
delivery note is not acceptable or if the quantity being delivered cannot be
accommodated in the store now or soon then the truck should not be allowed to enter
the storage site. 

If the grade and quantity can be accepted then it is the job of the warehouse staff to
verify what is claimed in the delivery note. On arrival at the storage site the weight of
grain being delivered should be determined using a weigh bridge if one is available. If
a weigh bridge is not available then weighing has to be done after offloading from the
truck. Storage site labourers should be used to off load the truck. Each bag removed
should be counted. As bags are taken off the truck they should be inspected externally
to check for conformity to specifications, this includes 

1.
2.

3.

As bags arrive into the store, they will require sampling to determine whether they
comply with the grade specified on the delivery note. If the grain consignment has
already been subject to quality control checks by representatives of the warehouse off
site, then further inspection for conformity to quality may be limited to representative
sampling of only a portion of the grain bags. Alternatively, if no such prior checks have
been made then each and every bag entering the warehouse should be sampled. The
bags should be sampled with a sack spear. A sample of around 50g should be taken for
each bag. As the grain samples are taken each should be examined by a member of the
quality control team to ensure that it approximates to the grade specified on the
delivery note. Any bags that do not should be put to one side for return to the vendor.
The samples taken from the bags that do appear to conform to the grade should be
collected together on a sample tray or in a plastic bag. This sample will be subject to
grading and determination of moisture content. Grading will be done by a person
trained to do this for the specific grain using the relevant official procedure. Moisture
content will be determined using a moisture meter.Once the consignment of bags has
been accepted, it should either be added to an existing stack or a new stack initiated.
Only commodities of the same type and of the same grade should be included in any
one stack. For each addition to a stack the stock card should be revised.
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The bag stack should be built at least 1m away from the walls of a store. This
allows easy inspection, prevents moisture ingress from contact with the wall and
facilitates use of hermetic cocoons since a gas-tight sheet can be placed over all
sides of the stack. There should be a gap of at least 1.5m between stacks, and 2m
between stacks where this space is the main gangway leading to the doors.
The bag stack should be built clear of any pillars, otherwise it will not be possible
to place a gas-tight sheet over the stack.
The bag stack should not be built too high and not closer than 1.5m to the store
roof beams so that staff can work on top of stacks.
When using jute or sisal bags, the bag stack can be built to around 18 to 20 layers,
any higher, then there is a risk to stability and it is difficult for storage workers.
When using polypropylene or plastic bags the stack heights must be lower as they
are less stable than jute or sisal. At about the 12th layer, the bags should be moved
inwards by one bag width at each layer so that the sides will slope inwards like a
pyramid.
No bag stack should ever be higher than it is wide, otherwise it will be unstable.

How and where to build stacks 

It is important that bag stacks are built on pallets, especially in stores where the floor
does not include a damp proof membrane. If pallets are not available then bag stacks
can be built on a plastic sheet or tarpaulin. It is important to decide where the bag
stacks should be built. The important principles to remember are -

It is important to ensure that stacks are positioned in stores to make good use of the
storage space and to facilitate normal storage operations. There is inevitably plenty of
activity at the front of the store so there should be some work space left there. It is a
good practice to mark out the best positions for bag stacks on the floor of the store
using paint.

Fig. 42.: Adequate planning must be done to ensure that the position of the stacks is
worked out before loading the bags.



The grain type, variety (if applicable) and grade
The date on which any stock additions or removals are made
The weight of all additions or removals, with a running tally to show total stock
and number of bags
Any pest management actions that have been taken with the stock. This would be
marked on the back of the stock card and show any fumigations or insecticide
treatments.

Using stock cards 

Each stack of grain in the warehouse should have its own ‘stock card’. This is used to
keep an account of the history of movement of bags of grain. This should record the
following:

The stock card should be fixed to the stack in a prominent position. It is the
responsibility of the store keeper to ensure that it is filled in correctly and kept up to
date.
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stocks are placed in an orderly manner in a dry and clean store, using clean and
repaired pallets
grain is stored completely separately from other non-food goods and that
materials such as pesticides, fertilizers, cleaning chemicals and cements are not
placed in stores that are being used for food any damaged, rotten or spoiled grain
should be segregated and stored separately different commodities, different
consignments (new and old) are placed in different stacks, i.e., separated in
batches based also on the time of their reception in store, as far as the available
space will allow.

To minimise cross-contamination (e.g., with non-food grade chemicals), insect cross-
infestation etc., make sure that,

A stock card for recording the movements of bags in and out of a bag stack. The card is
fixed to the stack in a prominent position
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3.3. Ensuring good store hygiene 

The store must be kept clean and tidy and its structure kept in good condition. Inside
the store it is important to, 

Fig. 42.: Sweep it clean at the end of each day.
Sweep from the back of the store towards the
front so the dust will go out through the door. 

Fig. 44.: Each week, sweep the walls, stack surfaces
and, if possible, roof beams to remove all dust and
debris. Start at the top and work downwards. Burn
all the debris that is swept up, so that no insect pests
are left to reinfest the store.

Fig. 43.: Carefully clean all cracks and crevices
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List items to be inspected.
Initial and date the list to show that inspections have been completed.
Have a space to record necessary actions, who will be responsible and when they
must be done by.

Routine inspection of the store and bag stack surfaces

It is important to inspect the inside of the store so that action can be taken when
things go wrong. Routine inspection is the basis of good store management. 
Make a record of your inspection routine containing:

Fig. 45.: At the start of each day check the
store for signs of water leakage, check the
floor and tops of bag stacks. 

Fig. 47.: Check for insects in the store at
least once a week, inspect for moving
insects in the late afternoon (16.00h), check
the ‘ears’ of bags and crevices between
bags, listen for the sounds of insects eating
grain, and use a torch to inspect the dark
areas of the store.

Fig. 46.: Check for spills of grain and holes in
the bags that need to be repaired.
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Hermetic cocoon for preventing pest infestation
UV light to monitor and manage pests
Stack probe trap to monitor pests
Non-pesticidal fumigation using leaves of Vitex, Neem, Pongamia, etc.
Zandu Parad Goli and 
Rodent bands and traps 

Technologies or practices that can be used for pest management in warehouse
include,

1.
2.
3.
4.
5.
6.

More on these technologies and practices can be seen in Guidance manual on non-
chemical management of pests in storage, processing and handling of foods.
Wherever needed and available, cold storage facilities can be availed.

3.4. Managing grain quality  

The quality of grain declines with time depending upon the initial quality (grade) and
the conditions of the storage environment. For example, if grain is kept in bags in an
open warehouse in the tropics natural quality decline will happen more quickly than
when the same bags of grain are kept in an airtight (hermetic) store in temperate
conditions. For a particular grain quality grade and particular storage conditions there
is an expected ‘shelf-life’. If grain is maintained for longer than this shelf-life then there
is a risk that it will be discharged from the store at a lower grade quality than when it
was received.

Some types of grain are more prone to quality deterioration than others. When bag
stores are well kept and quality management procedures respected then maintaining
the grade of good quality cereals is relatively easy for at least 12 months. Beans are
more difficult. It is known that after 4 months storage beans may begin to lose their
colour, by 12 months they may fail a standard cooking test (24h soaking and 90
minutes cooking). Therefore, it is better if beans/grains are not stored for more than
about 6 to 9 months.

To ensure the supply of good quality grain and avoid the financial penalties of a loss of
grain conditions, it is important that warehouse managers understand the risks of
prolonged storage and manage their grain stocks in a way that mitigates these risks.
For the most efficient operation of bag stores in the tropics it is important to know
how quality may decline with time given particular grades of grain kept under the
prevailing local conditions. In the absence of this very specific information, which
comes from the experiences of the warehouse manager, there are two important
general rules,
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It is advisable to avoid keeping grain that is in open weave bags in the tropics in an
open warehouse for longer than 12 months.
Where possible warehouse managers should apply the principle of First in First
Out (FIFO), so the oldest stocks are discharged first.

The following sections describe important warehouse management procedures that
are essential in maintaining grain quality.

The damaged stock should be sampled from the exterior of the stack and its
condition verified by an independent grader.
If insect infested it should be covered as soon as possible with a plastic sheet
weighted to the floor to prevent cross-infestation to undamaged grain.
On verification that it is damaged, the grain should be moved to a location where
it will cause least problem to store operations and present least risk to the good
stock. This may be to a secluded part of the store or to another store.
Alternatively, it may be possible to move it into the open air where a stack will be
built on pallets and then covered in a tarpaulin with edges very well fixed to the
ground with piled sand, stones or wood. This location should not be prone to
flooding.
In the case of grain with quality deterioration not related to insect infestation,
during movement to the new location every bag of the stack should be sampled
with the intention of identifying any grain still in good condition. These should be
put to one side and retained in store but should be stacked separately so that they
are easily identifiable. This procedure cannot be used where the problem is insect
infestation since apparently unaffected bags of grain can still be a source of cross
infestation to good grain. So, all bags from an insect affected stack must be kept
as far away as possible from good stock. 
Finally keep a careful record of grain that has been lost, so that all stock can be
accounted for. 

Dealing with damaged grain

It is important to inspect the inside of the store so that action can be taken when
things go wrong. Routine inspection is the basis of good store management. 
Make a record of your inspection routine containing:

3.5. Discharge of grain from store 

If there is a choice of which stocks should be discharged from a store then the oldest
stocks are sent out first. This is the ‘First In First Out’ (FIFO) principle which is used
because the longer stocks are held in store the more likely they are to suffer quality
deterioration. Using FIFO can be difficult because older stock within a stack may be
mixed with younger ones and stocks that entered the store first may be inaccessible as
the newer ones are now in front of them. However, with good planning these
problems may be avoidable, especially with stores that have doors at both ends.
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On discharge from the store, a tally must be made of the bags removed from each bag
stack. Where possible it is best to work only from one bag stack at a time to avoid
confusion. Each bag should be weighed (singly or in groups) and the total weight of
the discharge consignment recorded. The stock card for each stack from which bags
have been taken must be updated. A check should be made of all bags and any
damaged or leaking bags repaired before transport. A despatch note should be
prepared showing the number of bags, the total weight and the type of grain and its
grade. This note should be signed by the person receiving the grain.
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General guidelines for maintaining grain
quality in the packing lines and food handling
area

The produce handling facilities, packing areas and trucks used must be kept clean.
Produce waste should be properly disposed of and runoff from produce fields should
be prevented from entering packing areas. Birds, rodents, insects, and other pests
should be excluded from the packing areas. One of the most important practices to
reduce post-harvest microbial contamination of produce is worker education and
training. 

Trained workers are important and valuable because they can identify factors that
increase grain damage during packing such as rough handling and sharp edges on
packing lines. Effective training that encourages good communication and worker
participation is a valuable post-harvest tool. Finally, keep records so that each
package leaving the farm can be traced to the field of origin and the date on which it
was packed. Traceback information is essential for both third party auditing for food
safety as well as for inspectors in the event of a foodborne illness outbreak.

Facilities and Utilities:

a) Water Supply:

Potable water meeting the requirements of BIS standard on drinking water i.e., IS
10500 as an ingredient shall be used for operational and cleaning needs. Water shall
be tested for compliance at least once a year. Water storage tanks shall be cleaned
periodically. At least once in a year /six months and records of the same shall be
maintained. The tanks shall be covered to prevent access by animals, birds, pests and
other extraneous matter. The manholes to the tanks shall be locked and access shall
be granted to authorised personnel.

b) Waste Disposal

No waste shall be kept open inside the premises and shall be disposed of periodically
in an appropriate manner as per local rules and regulations including those for
plastics and other non-environment friendly materials. Discarded equipment and
boxes should not be dumped around the building. Do not have a garbage dump near
the storage area.

Containers/bins used to carry waste materials shall be dedicated and may be colour
coded for identification. Such containers/bins shall be cleaned adequately in a timely
manner to prevent accumulation of dirt/dust/infestation etc. 
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Clutter like unused pallets, used packaging material, and used gunny bags should be
removed. Different types of waste shall be segregated for correct disposal and to
prevent contamination. Set up convenient collection bins for packaging materials that
can be reused. All waste from the warehouse will be taken to the appropriate licensed
location for disposal. Transport of waste materials to the appropriate location should
be as per local rules and regulations or as instructed by the environmental agency. All
openings such as manholes, inlets, outlets, draining out of points, etc. should be made
such that they can be locked and/or effectively sealed.

c) Personal hygiene facilities and Employee facilities

Personnel hygiene facilities shall be provided to ensure the maintenance of an
appropriate degree of personal hygiene in order to avoid any cross contamination.
Adequate clothing and safety footwear shall be provided to employees working in
processing areas. Appropriate facility for hand washing and drying of hands and
sanitising before touching food shall be available. Hand wash basins equipped with
liquid detergent and disposable paper hand towels are to be provided adjacent to the
toilets.

Toilets must not open directly into any place where food products are stored. Such
facilities shall be suitably located & designated Adequate number of toilet facilities
shall be provided depending on the number of employees (male /female) in the
establishment and they should be made aware of the cleanliness requirement while
handling food. Separate toilets for males and females should be constructed in the
establishment.

Appropriate Rest & refreshment room facility should be provided for employees. It
should not directly open to manufacturing/processing/packaging areas. Adequate
changing facilities for personnel, suitably located, not to open directly into food
processing, handling or storage areas. A display board mentioning Do's & Don'ts for
the workers shall be put up inside at a prominent place in the premise in English or in
local language for everyone's understanding. Adequate health check-up shall be
conducted for all food handlers as per local regulation Employees suffering from
communicable diseases shall not be allowed to enter the food facility.

d) Air quality & ventilation

Ventilation systems natural and /or mechanical including air filters, exhaust fans,
wherever required, shall be designed and constructed so that air does not flow from
contaminated areas to clean areas. The warehouse should be properly ventilated to
prevent condensation. Entrance of air shall be limited by vestibules, air curtains as
appropriate. 
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e) Lighting 

Adequate natural or artificial lightings have to be provided to permit effective cleaning
and to ensure that the storage operations can be carried out in a hygienic manner.
Lightings are to be enclosed with shatterproof covers so as to ensure that food or food
package surfaces are not contaminated by breakages.

f) Storage facilities

The produce that is accepted at the warehouse is to be preserved scientifically and
protected against rodents, insects and pests and other infestations. Storage of
materials in bulk quantity shall be done off the floor on pallets/tarpaulins and off the
walls to ensure easy and adequate cleaning and prevent harbouring of any insects,
pests or rodents. Stack numbering scheme (layout) should be displayed in each
warehouse/godown clearly labelling the location and number of each stack. Each
material/lot should be stacked separately, ensuring no mix-ups.

Personal Hygiene

1. Health of food handlers  

Food handlers suffering from, or to be a carrier of a disease or illness likely to be
transmitted through food, shall not be allowed to enter into any food handling area.
A system shall develop by Food Business Operators, whereby any person affected by
illness or symptoms of illness shall report to the management and medical
examination of a food handler shall be carried out apart from the periodic check-ups,
if clinically or epidemiologically indicated. Food handlers/ employees of the
establishment shall be medically examined once in a year to ensure that they are free
from any infectious, contagious and other communicable diseases. 

A record of these examinations signed by a registered medical practitioner shall be
maintained for inspection purposes. The factory staff shall be compulsorily inoculated
against the enteric group of diseases as per recommended schedule of the vaccine
and a record shall be kept for inspection. In food-handling areas, personnel with open
cuts, wounds or burns shall be required to cover them with suitable water-proof
dressings before starting operations. Any lost dressing must be reported to
supervision immediately. The dressings should preferably be brightly coloured and
metal detectable.

2. Hygiene of food handlers

Food handlers shall maintain a high degree of personal cleanliness. Food business
shall provide to all food handlers adequate and suitable clean protective clothing and
footwear every day. 
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they shall not smoke, spit, eat or drink in areas or rooms where raw materials and
food products are handled or stored;
wash their hands at least each time work is resumed and whenever contamination
of their hands has occurred; e.g., after coughing / sneezing, visiting toilet, using
telephone, smoking etc.
avoid certain hand habits - e.g., scratching nose, running finger through hair,
rubbing eyes, ears and mouth, scratching beard, scratching parts of bodies etc.-
which might lead to food contamination through the transfer of bacteria from the
employee to product during its preparation. When unavoidable, hands should be
effectively washed before resuming work after such actions.

The traditional life safety and health concerns common to all buildings, including
measures to prevent occupational injuries and illnesses (work-related
musculoskeletal disorders (WMSD), trips, falls, etc.), should be addressed. Ensure
electrical safety, and eliminate exposure to hazardous materials.
The operations contributed significant numbers of warehouse injuries and are
considered to be the most hazardous: docks, powered industrial trucks,
conveyors, materials storage, manual lifting/handling, roof ladders and hatches,
and charging stations. Other serious operational safety problems include
inadequate fire safety provisions, improper blocking of exits and egress paths,
chemical exposure, improper use of lockout procedures, lack of ergonomics, and
failure to wear personal protective equipment.
Incorporate proper signage to clearly warn of hazards or to direct personnel to
take precaution. The specific strategy for the warehouse's signs must be
determined early in the facility design process.
Possess non-slip surface treatments on floors subject to wetting, such as outdoor
docks, to eliminate slips and falls to personnel.

Food handlers shall always wash their hands with soap and clean potable water,
disinfect their hands and then dry with hand drier or clean cloth towel or disposable
paper at the beginning of food handling activities immediately after handling raw food
or any contaminated material, tools, equipment or work surface, where this could
result in contamination of other food items or after using the toilet. Toilets and
canteen for employees must be away from the production area. All toilets must be
equipped with soaps or liquid detergents and provision for uninterrupted water
supply. Food handlers engaged in food handling activities shall refrain from smoking,
spitting, chewing, sneezing or coughing over any food whether protected or
unprotected and eating in food preparation and food service areas. 

Food handlers should trim their nails and hair periodically. Persons working directly
with and handling raw materials or food products shall maintain high standards of
personal cleanliness at all times. In particular:

3. Safety & Security of Personnel
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Be designed with a fire sprinkler system engineered to cover the specific
commodity classification in the specific storage configuration for the planned
warehouse. The adequacy of the sprinkler system must be evaluated when
changes occur that can increase the hazard classification, such as introducing a
new product line, using a different packaging material, or changing from wood
pallets to plastic pallets.
Include appropriate security systems incorporated into the overall warehouse
design.

4.Visitors 

Food Business Operators should implement and display visitor control policy. The
Food Business shall ensure that visitors to its food manufacturing, cooking,
preparation, storage or handling areas must wherever appropriate, wear protective
clothing, footwear and adhere to the other personal hygiene provisions envisaged in
this section. Visitors do & don’ts rules shall be displayed at prominent areas.
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Nature-Positive Farming & Wholesome Foods Foundation (N+3F) 

Nature-Positive Farming And Wholesome Foods Foundation (N+3F) is a Section-8 non-profit
support organisation with the mandate to promote N+FFS at scale across India. N+3F builds
on the initiatives of NPM Network and focus on a broad spectrum of interventions which
includes, i) facilitating adoption of nature-positive farming by a large number of farmers, ii)
supporting adoption of post-harvest technologies and practices, iii) market development, iii)
supporting adoption of guarantee systems and certification, iv) promoting consumption of
pesticide-free wholesome foods and v) policy advocacy. N+3F collaborates with 25
organisations comprising NGOs, FPOs and market players in Central, Southern and Eastern
India.

To know more about us, visit: www.npmnetwork.org and www.np3f.in. 

Nature-Positive Farming &
Wholesome Foods
Foundation (N+3F) 

The NPM Network  

The Non-Pesticidal Management Network (NPM Network)was started by a group CSOs to
promote ‘pesticide-free’ sustainable agriculture at the grassroots and to establish pesticide-
free foods as a ‘category’ in the local, regional and national markets.  Currently, the NPM
Network has multiple civil society organisations and FPOs as members, who are working with
thousands of small and marginal farmers in some of the most backward and remote
geographies of India.
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