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INTRODUCTION

Wy store?

Most agricultural co-operatives arrange to store at | east
sonme of the produce delivered by their nenbers. This is
done for several reasons.

For exanple:

A co-operative may have to hold the small anobunts of
produce received fromindividual nmenbers until there is
enough to nmake transportation to a processing plant or a
bul k buyer worthwhil e.

A co-operative may choose to store the produce until it
can fetch a better price on the market.

A co-operative may need to arrange suitable storage to
allow further drying of the produce in order to neet
standards set by a nmarketing board or processors.

If a co-operative is unable to store produce, the nenbers
may have to do so thensel ves without proper facilities, or
el se sell imrediately at unfavourable prices.

Qbvi ously, storage organised by their co-operative may bene-
fit menbers. But there are many casts and risks involved

You, as the manager or comm ttee nenber responsible, nust
know how to store produce safely. You nust |earn what the
ri sks are and how to mnimse them and how to control the
costs of storage so that the benefits outweigh them

Iypes of storage

A co-operative manager usually has two nethods of storing
produce: in bhags or in bhulk (in | oose heaps, small bins or
ot her contai ners).



4 -

In general, bag storage is nore suitable for small-scal e co-
operatives wth short storage periods and limted quantities
(the produce of only a few nenbers). Bulk storage is nore
suitable for |long storage periods and | arger quantities.
Tenporary bul k storage may al so be conveni ent for snal
quantities waiting to be bagged-up, so long as they are not
allowed to wait unnecessarily.

Not all co-operatives have special huildings for storage.
However, they may still be able to provide successful stor-

age facilities in the open or under tenporary roofs.

Bag storage in buildings is the nost common nethod used in
smal | er co-operatives; we will often refer to this storage
met hod when di scussi ng vari ous aspects of storage in this
bookl et .

MOULD : W sECT
DAMAGE C) INFESTAT/ON

FIG.1A PROBLEMS CAN ARISE WITH BULK OR BAG STORAGE



Risks of storage

Many factors can negatively affect stored commodities |ead-
ing to Loss of quality or loss of quantity. Sone goods -
perishable commmdities - cannot be kept wi thout | oss of qua-
lity for nore than a few days unl ess specially treated.
O hers - durablecommndities - can be kept for extended pe-
riods with little loss of quality if stored in good condi -
tion wth protection agai nst pests. Many agricul tural pro-
ducts, especially crop seeds such as food grains, are dur-
able in this way.

/ WAS DRY,
BT /) WAS Pur
N A LEARY STORE
NOW g‘ﬁiy/4LL

SPROUTED AND

MOULDY”

7 WAS STORED
YOO LONG WITHOUY
INSECTICIDAL
TREATM ENT™. NOWw
I'M ALL WEEVILY,
DUSTY AND FLUL
OF MHOLES/

wE MAY BE
DURABLE

- BUr WE ARE
AT  WATER -

PROOF O©OR. ,

INGECT-PROOF.

FIG.1B DURABLE CROPS NEED PROTECTION AGAINST
MOISTURE AND PESTS

Regardl ess of durability, comodity safety still depends on
the storage situation and the way it i s nanaged. Wi | e
rotting of perishable commodities is the nost obvious,
several other types of |oss may occur -

| oss of weight due to "shrinkage";
spoi | age due to noul ds;
| oss of quality and quantity due to pests;

| oss of quantity due to spillage and pilferage.



If you are responsible for storage you will need to under-
stand all of these - and the fact that usual ly such | osses,

in one way or another, are caused by poor storage nanage-

nment
If a storekeeper keeps perishabl e goods too | ong without
the necessary special arrangenents, it will be his fault
if they rot.
If he takes a durable product - |like grain - and stores
it when it is inadequately dried its loss will be his
faul t. There are noisture problenms - shri nkage or moul d
danage.

- If he puts good dry grain into storage but does not pr o-
tect it against pests (rats, insects, birds), spillage or
pil ferage (theft), it will be his fault if it is lost or

cont am nat ed.

In the followi ng pages we will exam ne these problens in
greater detail.
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MOISTURE PROBLEMS
Moisture content

Al'l agricultural products contain sone water (noisture). In
nost crops the noisture content is high at maturity but then
falls quite quickly (if the weather is dry) up to harvest
time. This natural drying continues after harvesting if the
crop is exposed to dry air. It is the dryness of the air
and air nmovenent that are nost beneficial to drying. Sun-
shine hel ps by warmng the air or the crop if it is exposed
to the sun. These natural effects can increase the rate of
dryi ng. In hum d clinmates, on the other hand, dry produce
may reabsorb noisture.

Shri nkage
Even when crops are considered sufficiently dry for safe
storage there is sone noisture present. If the climate is

very dry, or if the crops were not well-dried before stor-
age, drying-out nmay continue in the store.

I I : I . Ll- | I

i L] I . Li] h | L1 ] . I
wei ht.This is what we nean by shrinkage. Shri nkage can
only be prevented by ensuring that the produce is sufficien-
tly dry before it is placed in storage.

Muld

Most agricul tural products have organisns |iving on them
- such as various types of mulds - which are, thenselves,
pl ant s. These organisns remain dormant if the produce is
dry. If it is not sufficiently dry, however, they begin to
grow and produce both heat and noi sture. Agricultural pro-
ducts not dry enough to avoid this nmould growh nmust pot be
stored in large bul ks or bag-stacks where air cannot freely
circul ate. The trapped noisture creates a high risk of

severe damage due to mould growth and " heating"



TIhe basic problem

Most farmers know that produce mist be dry before it can be

safely stored - but they would be quite happy to sell their
crops at high noisture content and have soneone el se accept

responsibility for storage. The crops woul d wei gh nore and
the problens of drying, shrinkage and spoilage would fall to
soneone el se.

/F /1 STORE TH/IS GRAIN /T
W7L HEAT AND GO MOLILDY.
INGECTS W4 DBREED FAST

/r musr BE WELL-DR/IED
FOR SAFE STORAGE .

It is often possible for
farmers to dry their produce
properly before delivery to
a co-operative or other col-
| ecting centre. Ther ef ore,
you shoul d avoi d burdeni ng
your co-operative with
shri nkage and spoi | age
| osses by accepting insuffi-
ciently dry produce.

FIG.2 DO NOT ACCEPT UNDER-
DRIED PRODUCE IF THE FARMER
CAN DRY IT HIMSELF

In very hum d climates or occasi onal bad weat her it may
nonet hel ess be necessary, and hel pful to your nenbers, to
accept insufficiently dry produce. If you are prepared to

dry such produce for them at |east nake sure that you do not
pay for the excess noisture that will be |ost during drying.

The essential points for good storage nanagenent however
remain the sane in all cases and all circunstances:

You rmust know whet her or not the produce is dry enough
at the tinme you accept if for storage

You shoul d not accept insufficiently dried produce un-
| ess steps can be taken to deal wth it before or during
storage to prevent spoilage by nould and to take into

account shrinkage | osses that may occur.



We said that it is inportant to check the dryness of the
produce at the tinme of intake. How can this be done?

FEEL THE GRAIN..
TEST 1T W/ITH _YOUR TEETH/
I NEEDS MORE
DRYING

FIG.3 EVEN WITHOUT A MOISTURE METER YOU CAN TEST FOR DRYNESS

It is possible to judge the dryness of nobst agricul tural
products by "feel", using sinple rough-and-ready nethods.
Experi enced managers often test grains, pulses and oil seeds
by cracking themin their teeth, or pushing an arminto the
bag to see how deep it will go. Oher produce, |ike ginger
or copra, they can snap in their fingers to test for clean
breakage and a dry sound. Large roots and tubers they fee
and weigh in their hands: know ng, for exanple, how heavy a
good yam shoul d be according to its size.

Al t hough they are able to guard agai nst nould damage in
storage and agai nst too nuch "shrinkage" this way they can-

not peasure shrinkage |osses because these net hods are not

sufficiently accurate.

You should also try and find ways to |l earn these "feel-
met hods" . Sonme of themrequire a | ot of experience, but
t hrough practice you should be able to acquire sone of the
necessary skill

ing I 1] .

Testing for dryness can be done nore accurately by using a

nmoi sture neter. It will enable you to nmeasure nbi sture con-
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tent both when you receive produce and when you di scharge or
sell it fromyour store. You can then cal cul ate the wei ght

changes that are due to loss (or gain) of noisture while in
st or age.

There are nany types of noisture neters avail able on the
mar ket . Most of these give reasonably reliable results if
the manufacturer's jnstructions are carefully foll owed
Meters with unclear instructions, or none at all, are un-
likely to prove reliable in use.
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FIG. 4 HOW TO RELATE CHANGE IN MOISTURE CONTENT
TO CHANGE IN WEIGHT

You shoul d be aware of the fact that npbst npisture neters
are designed for a specific type of produce. Ther ef or e,
there is no point using a noisture neter that only has a
scale for maize, for instance, if you are dealing wth wheat
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or rice. Sone neters, however, do have scales for different
ki nds of grain and even ot her kinds of produce (pul ses,
oi | seeds, cocoa and coffee beans).

If a noisture nmeter is necessary for your co-operative, then
the type chosen nmust be acceptable to your produce buyers.

Make sure you get their advice. It nust al so be acceptable
to the farmers fromwhomyou buy if they are to be paid ac-
cording to noisture content. You will need to denonstrate
the nethod and show that it is fair and reliable to all con-

cer ned.

ELECTR/CAL MOISTURE METERS

—

As £ GG
0o
FOR BEANS
ADO /%%
FOR R/ICE
ADD & 7o

NON-
ELECTRICAL
"HYGRO-
PROBES”

THERE ARE MANY DIFFERENT
KINDS OF ELECTR/ICAL
MOISTURE METERS

[ ] o © o e o o e ©

<

FIG. 5 MOISTURE METERS

Percentage noisture content

The amount of noisture in a conmmodity is usually referred to
as a percentage by weight: nost comonly as a percentage of
the total "wet" weight. For exanple: grains containing 15 g
of detectable noisture in every 100 g of the grain sanple
woul d have a noisture content of 15 % (wet basis).
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What is neant by "safe" percentage npisture content?

The percentage noisture content corresponding to a particu-
lar degree of dryness is not the sane for all produce.
Therefore, the noisture content that is "safe" for storage
differs between commoditi es.

For instance, well-dried nmaize grains have a noisture con-
tent of 12 - 13%on the wet weight basis. For paddy, it is
about 15% for well-dried groundnuts in the shell, about 8%

What is the "safe" percentage for your produce? You have to
get that information from your buyer or fromthe agricul -
tural or co-operative advisers in your region.

I eal witl I hat | ficiently dry?

If it is necessary to accept under-dried produce speci al
arrangenents will have to be made for further drying.

If the produce is al nost dry enough, however, it may be
sufficient to allow further natural drying by open stacking
in the store.

ot herw se, addi ti onal sun-
drying or forced aeration in
a nechani cal dryer is need-
ed. Renenber that produce
can also lose quality if it
is dried too nmuch or too
quickly. Gains for exanple
can be ~cracked by rapid (FF=1F
dryi ng.

SINGLE COLUMNG OF BAGS CAN
BE SUPPORTED BY "CROSS-T/ES”
OF SY/ICKS OR ROPES

FIG. 6 OPEN STACKING PERMITS
DRYING IN STORE

Not e: If the grain being dried is too hot to hold confort-
ably in the hand, it is too hot for safety!



L . I .

Even if produce is properly dried before storage, noist air
or water can increase its noisture content. Even if the

produce i s reasonably cool when stored a store that is badly
desi gned over-| oaded or unventilated can build up heat which

in turn can cause infestation.

There is a direct relationship between tenperature and noi s-
ture; warmair can hold nore noisture than cool air. This
may assi st the drying of produce but if the comodity itself
is made warner it encourages infestation and decay.

Excess noisture and high tenperature are the two main ene-
m es of stored produce. They nmust be controlled by good
store design and by adequate ventil ati on.

Actual wetting (caused by rain through a | eaking roof, a wet
floor, wet bags, condensation in the building, etc.) wll of
course, be even nore damaging. Its preventi on depends upon

good store managenent including maintenance of the storage
structure.

. : hrinl

Al t hough shrinkage | oss during storage is unlikely to be
nmore than 1 - 2%it wll still have to be considered if the
product is bought and sold by weight. How do you all ow for
this shrinkage.

Wth the experience of several seasons storage, you nay be
able to detect that a certain shrinkage | oss, on average, is
normal for a particular product. You nmay have to denons-
trate to the nenbers of your co-operative that this is so.

I f necessary, arrange a public wei ghing denonstration at in-
take, and again at discharge, of specially marked bags. (Use
a seal on the stitching.) This will show how nuch weight is

| ost in storage due to shrinkage, provided that you can
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ensure that no damage occurred due to pests, spillage and
theft, or show that you have taken such other | osses into
account .

If you can establish that shrinkage occurs when you have to
accept produce that is not quite dry, as long as it is in
ot herwi se good condition, you should accept it only at a

di scount. If, for exanple, the produce |loses 1% of its
wei ght in storage due to noisture | oss your paynent at

i ntake should reflect that and shoul d be di scounted by that
anmount .

If you have a reliable noisture neter, so that you can neas-
ure noi sture content at intake and di scharge, you can cal cu-
|l ate the | oss of weight due to shrinkage on that basis.

Lnspecting for nmould

As we pointed out earlier noulds are very snall plants.
They can grow on many different materials, particularly

under noi st conditions. They usual | y appear as grey, green
or bl acki sh di scol ouration on produce or containers. Look
for them

Such di scol ouration can |lead to costly down-gradi ng of pro-
duce. More extensive noul d damage can conpl etely destroy
grain so that it crunbles if rubbed between the fingers.
Sonme noul ds al so produce poi sonous substances, especially

dangerous in foodstuff, that nmay cause illness or death in
humans, poultry and |ivestock.

Wl | -dried produce, protected fromwetting, wll not suffer
serious noul d damage unl ess insect infestation (producing
t he heat and noi sture which foster nould growth) is allowed
to devel op.

If you see nould devel oping on only a single kind of produce
in your store, it is a sure sign that the noisture content

of that produce is too high. If it is very |localised, es-
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pecially on the surface of a stack, it may also indicate a
| eaky roof! Roof | eaks nmay even cause grain to sprout!

How do you deal with mould?

The only renedy is to reduce the noisture content of the
produce. This can be done by further sun-drying outdoors,
by increased ventilation when the air outside the store is
dry, or by artificial drying if you have the equi pnent for
it. The only other alternative is to sell the produce as
gui ckly as possi bl e.

I f noulds grow nore generally all over the exposed surfaces
of different |lots of produce, then it nay nean that the
hum dity throughout the store is too high. It nust be re-
duced by ventilation as soon as possi bl e. Qpen al | doors,
w ndows and ventil ators whenever outside conditions are fa-
vour abl e. BUT REMEMBER: VENTI LATI ON I N WET WEATHER W LL

ONLY | NCREASE MO STURE CONTENT!

Precautions: moisture-proofing

1) Keep the storehouse physically dry at all tines.

This requires an effective programme of inspection.
Look for wet patches and find the source of any water
damage i medi ately.

2) Arrange proper ventilation

Ext ensive ventilation wll facilitate drying in a dry
climate, but may increase noisture content in a wet
one.
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Keep a watch on storage conditions.

If you have a noisture neter make regul ar tests of
produce noisture content in at |east the surface
bags. If you have a thernonmeter check the air tem
perature and the tenperature of stored produce.
O herwi se, use your own senses.

7y
—~7 7 THE GAPS MwST NoT
— L LET THE DAGS SAG

4 T ONFD 7THE FLOOR.
€ v LY 10 ems MININMIUM

MAKE THEM Yo A AN S/ZE CONVENIENT FOR HANDLING AND To

4)

HOLD WNEATLY AT LEAST ONE STACK/NG UNTr OF BAGS OR BOXES.

FIG.7 A WOODEN STACKING PLATFORM OR "PALLET"

Never place produce directly on the floor.

Concrete floors may not be noisture-proof and danp-
ness may rise through them If platforns are not
avai | abl e use wooden stacking platforns (pallets) or
wat er pr oof paper or plastic sheets (dunnage).
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PESTS AND PEST CONTROL

Are rats and mce in your store sonething you nust learn to
live with? Are all those weevils really doing any harnf
Those sparrows and pigeons in the roof - they always seemto
come in. They make a ness but is it worth trying to stop
t henf

Are pests just a nuisance or are they eating away the so-
ciety's profits?

RAT- DAMAGED
GRAING

SPILLED
- INSECT
////GRA”V' FRAGMENFS
AND

WASTE MAT7ERS

DROPPINGS IIVE

INSECTS

FIG. 8 PEST DAMAGE CAUSES OBVIOUS TROUBLE; IT ALSO CAUSES
MUCH MORE TROUBLE THAT IS LESS OBVIOUS

If you have been in the business for sone tine, you know
that it is alnbst inpossible to keep a produce store com

pletely free of insects and other pests. But, have you ever

tried to calculate the cost of feeding these pests and
cleaning up after them.. not to nention the cost of repairs
to torn bags and rat holes? If you work it out you nay be
sur pri sed!

It is always inportant to keep pest infestation down by good
hygiene in the store. If you have to store produce for nore
than a nonth or two extra precautions and additional neas-
ures to control infestation are likely to be necessary. If
you have cal cul ated your | osses you will be better able to
deci de how much m ght have to be spent on control neasures

to reduce the | osses.
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I f you want your nenbers to have confidence in your ability
to handle their products and seed grain you cannot afford to
i gnore pests. How do you tackle the problemof infestation?

Rodent s

Rodents - rats or mce - in your store eat your produce and
contamnate it with their droppings, urine and hair. They
are a public health risk in addition to being very destruc-
tive. They are known to carry several serious di seases.
They damage sacks and other containers in their efforts to
get at the contents and attack a w de range of products.
Just the spillage fromcontai ners they damage nakes extra
wor k for storekeepers and increases both the risk of conta-
m nation and your | osses.

RODENT DROPFPINGS. .. .o AND DAMAGED GRAINS
AE£ COMMON~ S/GNS

7 -~ 7 - @»@

WUPTO 72mm LONE | P 7D .9mm LONG | tP 70 Fmm LONG
— SCA77ERED-

LUSUALLY IN GROUPS | —~ SCATTERED — TYFPICAL
RAT—Gmﬁuez>
COMMON~ RAT SHIP RAT HOUSE MOUSE |MalzE GRAING

FIG. 9 RATS AND MICE CAUSE DAMAGE AND SPREAD DISEASE

The damage and | oss caused by rodents increases in propor-
tion to their nunber. They multiply very fast - a store in-
fested by 8 rats (four male, four fenale) can have a total
popul ation of 1,000 rats at the end of a three-nonth peri od!
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Al t hough it nay be useful to renenber that an average rat

will eat about ten kg of grain a year and a nouse one to two
kg, estimating the nunber of rodents in a store and how nuch
they "consune" is very difficult.

More serious than the ambunt they consune is the damage they
cause by contam nation and the spillage resulting from
gnawed cont ai ners. The latter, at | east, can be easily re-
corded and neasur ed.

Lnsects
In tropical clinmates, insects are often the maj or cause of
storage | oss. They can damage and cont am nate produce, eat

a considerable quantity, produce heat and foster nould
gr owt h.

Sone i nsects actually feed and develop inside individual
grains, leaving a distinct hole when they energe. G hers

( like warehouse noth | arvae) feed on broken grain or the
germ of cereal grains. They can seriously reduce the qual -
ity - as well as the protein and vitam n content - of cer-
eals and the gerninative power of seed grain.

FLOWUR BEETLES

WAREHOUSE MOYHS

GRAN WEEVILS

FIG. 10 INSECT PESTS IN STORES ARE VERY SMALL BUT INCREASE
IN NUMBER VERY QUICKLY.
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Many i nsects, especially noths, have |arvae that bind grain
together in lunps, causing evident spoil age.

For various reasons, signs of insect infestation in food-
stuff and ot her produce nmay nake it unacceptable to buyers
and may cause a costly down-grading of its market val ue.
Buyers do not want to spend noney on expensive di.sinfesta-
tion treatnent. In addition their final narkets nay not
permt any sign of insects in foodstuff.

Wiile a single insect may eat very little, like rodents they
multiply rapidly. In total, they eat a |ot!

You may get sone idea of your |oss due to insect pests if
you conpare sanples of damaged and undamaged grain which is
ot herwi se equal in volunme, dryness and other characteri s-
tics. Wei gh them The difference reveals sone of the
| 0ss. Suppose, for instance, that the damaged sanpl e wei ghs
46 kg and the undanmaged 50 kg. Your loss is 4 kg out of 50
kg, or 8 out of 100, which neans there is an 8% wei ght | oss
due to insect infestation. Al t hough you paid a farnmer for
t he 100 kg, when you sell it you get paynent for only 92
kg. The value per kg may be reduced further by down-grading
due to its condition. Wio pays for the | oss? You do.

IRVA D @

COMPARE THE WE/GHTS OF e AND 20-30 CAREFULILLY MATCHED
R0-30 WHOLE GRAINS... GRAING  WITH INSECT HOLES.

THIS Wikt GIVE A MEASURE OF %A WE/GHT LO0SS PER DAMAGED
GRAINT /F THE MOISTURE CONTENT 1S THE SAME FOR BOTH
LOTS OF GRAINT

IF THE GRAIN SHAPE AND SIZE /S BA/RLY REGUALAR , COMPARE
A LARGE NUMBER OF (700 OR MORED DANMAGED GRAINS Wirr
THE SAME NUMBER OF WHOLE GRANG. ALLOW BOTH LOTS 70
STAND W~ THE SANME AREA FOR SEVERAL DAYS BEFORE WEIGHING
SO THAT THE MO/STULRE CONTENTS WikL BE 7THE SAME. .

FIG. 11 WEIGHT LOSS DUE TO INSECT DAMAGE
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You can al so nake a rough estimate of weight |oss due to in-
festation by visual inspection of grain. A weevil hale in
each mai ze grain, for exanple, neans a weight |oss of about
[ 0% In wheat grains it is about 30% and in mlled rice
grai ns about 75% These are very rough figures but they
hel p us understand the rel ati onship between percentage grain
damage and percentage | oss.

For exanple: maize with 10% weevil-damaged grai ns woul d show
at least 1% weight | oss. Weat with the sane percent age of

weevi | - damaged grai ns woul d show about 3% | oss. What woul d
be the loss in mlled rice wwth the sanme percentage damage?

Bir ds

Birds are usually less of a problemin stores than on stand-
i ng crops or grain-drying floors but they can al so damage
bags and cause spillage (sonetines so nuch that stacks col -

| apse). They contam nate stored produce and grains with
their droppings, feathers and even their dead bodi es. Sone
can al so be responsi ble for the spread of disease. Al l

create a nui sance and unhygi enic conditions in warehouses if
not kept out!

SPIULED GRAIN
BETWEEN BAGS
ATTRACYTS
B/RDS 7/

AND THEY MAY ALSO PECK MHOLES N BAES 7O GET
AT THE GRAN

FIG. 12 BIRDS WILL PERCH AND NEST IN YOUR STORE
IF YOU LET THEM IN!
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Precautions: pest-proofing

Your first action to guard agai nst pest infestation is pre-
venti on. Pest - proofi ng your store should be done before any
ot her control nethods are used. Prevention in the |ong run,
i s cheaper and nore effective. It is fairly easy to keep
out rats and birds if your buildings are well built and have
strong wal | s. It is harder to keep out mice; and few stores

Keeping out rodents

Rats and mice usually enter a store at night through gaps
under and around doors and door franes, through ventilators,
br oken wi ndows, cracks in the walls, holes in the roof,

spaces under the eaves, around pipes and cables that enter
t he buil di ng.

Renenber that rats and mce can both junp and clinb. All
openi ngs, even high up the walls, may becone regul ar door -
ways for rodents.

Al'l of these entry points can usually be sealed or screened
to keep rats fromgetting in. Mce are nore difficult to
keep out because of their smaller size and because they are
nore often carried into a store in bags of produce.

THROUGH LINSCREENED
VENT7LATORS .

THROULIGH WEAK
R SCREEN WiTH MESH

CONCRETE
FOUNDAT7ON

EPA/R. LIP DRAIN FPI/PES ~
%&no 4 “l.BEW'Lfﬁz;;ZWFE
SIRENGTHEN FIr RAT GUARDS

THROUGH BROKEN
WINDOWS
REPA/R OR BLOCK

‘ SLIROUGH DBROKEN OR MAi-FIrTING
/1gé““¢’ANb zx§m§. Rgéiéé ANéSFKMVECTzF

‘agﬁizﬁﬁézi?ﬁ?”“5‘29oﬁ5 NECESSARY_WITH METAL PLATE
7O 6mm OR LESS

FIG. 13A ENTRY POINTS FOR RODENTS
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Woden doors and door franes should have netal pl ates,

300 nmm deep, fitted at the bottomto prevent rats from
gnawi ng hol es. Strong wire nesh screens, with hol es not
bi gger than a pencil dianeter (6 mm, should be fitted to
ventil ators. Unnecessary gaps where walls neet the roof
shoul d be sealed wth concrete or cenent nortar reinforced
wth wire nesh or broken gl ass. ( See pages 32 - 33 for
control neasures.)

Zé;’/;}a TIGHT SEALED
COLLAR, EDGES
\—/
METAL
CONE
(OR 2 - CONE ON~ WALL) 6 mm MESH
(/15 GAUGE GALVANISED /RON') 24 GAUGE
MUST SranND OLI7 25 crms EXPANDED MEFAL
ALLROLIND OR STRONG WIRE IESH
FIG. 13B RAT GUARDS FOR FIG. 13C RODENT SCREENING

PIPES AND CABLES

: :

It may be possible to keep the larger insects out of a store
by fitting nosquito netting to ventilators and by cl osing
all doors early in the evening ... before insects begin to
take flight. Sone insects, however, are small enough to get
t hrough nosquito netting, others fly in as soon as doors are
opened and still others (like weevils and grain noths) enter
as eggs or grubs (larvae) inside the grain. I n general,
insect-proofing is alnost inpossible. Qher control nethods
must be used. |[See pages 28 - 32.)
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: bird

Birds often gain entry into a store in ways simlar to that
of rodents - through broken w ndows, open ventil ators, under
eaves, under badly fitting r oof sheets, or through open
doorways.

Screens that are good enough to keep out rats and mice wll
al so keep birds out. Make sure that the store doors are
only |l eft open when goods are noving in and out or when
rapid ventilation is needed. Any high | evel openings that
cannot be reached by rodents can be screened agai nst nost

birds by carefully fitted strong wire or string netting,
with 2 cm square nesh.

Precautions: store hygi ene and i nspection

It should be obvious that you have to do everythi ng possible

to prevent pests fromentering your store. But you wil |
probably never be conpletely successful in this. Therefore
you nust al ways be on the | ook-out for signs of pests. Once

you di scover an infestation you nust know what control
met hods are nost effective and take action i mredi ately...
bef ore the probl em gets worse.



25 -

Two prints are extremely inportant:

1) Good store hygiene - tidiness and frequent cleaning -
I s basi c. If your store is untidy and dirty any other
treatment will be a waste of tine and noney.

2) Since early warning of infestation is needed to avoid
serious | osses, you nust carry out regular  and
t horough [nspections. (These, |ike other neasures, wll
be easier if your store is clean and tidy.)

Store hygi ene

Arrange all goods and stacking of bags (see pages 54-55)
in awy that facilitates all work, including cleaning.

Keep the inside of the store neat. Al working areas
and gangways where spillage collects should be swept
clean at the end of every working day.

When the store is enpty, or when space permts, al
wal | -- and roof trusses should be swept down. Cracks in
the floor or walls should be cleaned out and, if possi-
bl e, repaired

When a stack is broken down the stacking platfornms or
ot her dunnage should be lifted, taken outside and swept
down. The fl oor space it occupi ed should al so be
cl eaned.

Spi Il age that can be saved shoul d be coll ected separa-
tely, re-bagged and | abell ed. Spi | | age that may have
becone contamn nated by insecticides should be | abelled
as such until its proved safe for use. These bags in
particul ar should then be inspected regularly for signs
of infestation. Dirty sweepi ngs should be burned, not
just thrown outside.



- Keep the area outside your store clean and free from
weeds, store spillage and rubbi sh.

- Do not allow crops to be grown close to store walls.

Rats and m ce are encouraged by anything that provides
cover for their novenents.

- Do not all ow dunpi ng of old sacks, broken pallets, rusty
druns, or other rubbish outside the store. Such itens
har bour rats.

- Do not allow your store to becone overl oaded with re-
bagged spillage awaiting tests for whol esoneness. | F
YOUR LOCAL ADVI SERS CANNOT DECIDE ON THI'S, THE SUSPECT

GRAI N SHOULD BE REMOVED ELSWHERE, DESTROYED OR SAFELY
DUMPED.

Lnspection
Rodents  what _shoul d_ you | ook for?

Rats and mice are not usually seen in the store in the day-

time unless they are present in | arge nunbers. You nust
| ook for signs of their presence and activity.

Entry holes, new spillage fromtorn bags, droppings on the
floor around the walls (and particularly in the corners),
pi eces of torn sacking, and partly eaten grain on bags or on
the floor are all signs of rats and m ce. Use a flashlight
to inspect dark pl aces.

Figure 8 on page 17 shows sone of the tell-tale signs to
| ook for!
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I nsect s- - -what - shoul d- you- | ook-f or?

If you find - without actually searching - live or dead
i nsects on or around the stacks and a whitish dust on the
bags, then the infestation is al ready heavy and consi derabl e
damage wi || have been done. A heavy noth infestation may
cause hangi ng strands of "silk", insect droppings webbed
t oget her and even extensive sheets of silk webbing on the
bags. You will also see insects flying above and around the
i nfested stacks, especially in the late afternoon when they
are nost active.

Your job, however, is to |locate the signs of infestation
before this stage - before the danmage is serious. Ther e-
fore, frequent, regular and careful inspection is necessary.

Exam ne bags closely for signs of insects. Lift those at
the top of the stacks and | ook beneath them Look in the
ears of the bags and in crevices and corners in the store,
especi ally where grain or other foodstuff has |odged. Check
for evidence of heating. Lift a few bags and feel under-
neat h. Not i ceabl e heating nmeans either too rmuch noisture in
t he produce or a heavy insect infestation deeper in the
st ack.

Look for the small brown or bl ackish beetles and the slight-
ly Iarger grey or brown-and-white warehouse noths that are
t he nost conmmon and troubl esone pests.

If you find tiny, papery brown-and-white "shells" - the cast
skins of beetle |arvae, which periodically shed their outer
skin |Ii ke snakes - then beware! Al'l beetle | arvae shed
their skins but if you find masses of themin spillage
bet ween bags or in cracks in the wall you probably have the

Khapra beetle in your store. This is a very destructive
insect, which is also very difficult to control and you
should obtain advice from your local crop protection

Servi ces.
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If you find |l arge black or dark brown beetles, about half
the length of your finger-nail, it probably nmeans that you

have ol d infested food residue sonewhere. Look for them and
cl ean them out! Cockroaches are a sign of danp or dirty
corners or cracks in the walls. These insects are rarely a

problemin clean, dry storage pl aces.

Take sanples out of the bags and | ook for insects [n the
grain. You will probably not discover any live insects in

the grain until the infestation has reached an advanced
stage al though you may find dead insects and danaged grains

earlier.
METAL HoLLoWw” WOODEN HANDLE
" SPEAR"” TROUL GH ENCLOSING BASE OF SPEAR
) HANDLE
Z. N SPEAR /S INGERTED /Mo BAG
b ) YPSIDE DOWN,
XKLL s
i > %

{//%: %:3 - TURNED 70 RECEIVE SAMPALE,
~ ////// ad SOl
4

V/// 7

, \ .. MTHD,QAWA/VM SO THAT
v SAMPUE C BE
ég%//u, é] . TIPRPED WFO BAG

I 722 4 “\. OR RECENING PAN

SUCH A SPEAR WILL COLLECT ABOL/Yr 20-30 GRAMATES —
A VERY OIMALL SAMPLE, MANY MLUST BE TAKEN FROM
A LARGE NUMBER oF BAGS OR SEVERAL OF E£EACH.

FIG. 14A INSPECTION AIDS: A SIMPLE SAMPLING SPEAR
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Wien you take sanples, nmake sure that they are "representa-
tive" (taken fromvarious parts of the stack and the bags)
and that you have enough sanples. Then count the nunber of
I nsects per kilogram and record your findings. If the num
ber of insects is high, or increases between inspections,
sone action i s needed!

When i n doubt about what to do ask for assistance or advice
fromthe marketing board, the agricultural departnent or the
co-operative office.

= £

- ————— ABOUT TAMIETER | e P

1S USED S/IMILARLY

TO THE <SMALL SPEAR BU)

WHL TAKE A SAMFPLE

DIAGONALLY ACROSS THE
WHOLE BAG.

FIG. 14B A LONG SAMPLING SPEAR

Birds - what shoul d you | ook-for?

The presence of birds in stores is usually obvious. |If they
are not seen, scattered spillage around the bottom of stacks
may indicate bird activity on the top. Check for damaged

bags, broken w ndows, torn nesh or gaps at the eaves of the
store


ana


30

Precautions: pest control

A heavy pest infestation of your store will nean high | osses
and increased costs for your co-operative. Contro
measures, if correctly chosen and applied, are certainly
cheaper. It pays, in other words, to take inmmedi ate action
if your routine inspections reveal a problem

Much can be achi eved by preventive neasures but for effec-
tive pest control other additional neasures nmay need to be
t aken. Sone of these you nmay be able to carry out yourself
while others call for special skills and expensive equi p-
ment

How
CAN | KEEP T7F//S
STORE COOL ENOUGH
70 S7oP NGSECTS
DEVELOPNG 7

\”Z
MYOoU MuUST TREAT 7THE
GRAIN™ X/TH INSECT/C/DE
INT THIS CRIMATE OR
DELIVER THE GRAIN
RUICKLY 70 SOME-

FIG. 15 PEST CONTROL: WHAT CAN YOU DO?

Rodent control

obviously if rats and m ce have found a way into your store
you should find the route they take in and out and bl ock
it. Check your rodent-proofing. Al so, be sure you are not
encour agi ng them by | eavi ng uncovered buckets of water or a
dri ppi ng tap. They need water as well as food; do not nake

life easy for them



Tr appi ng

Your next task is to catch those rats already inside the
store. Trapping is the nost comon practice.

Use the "break-back" type of i

trap. It is the nost effec-
tive. See that you have the

BA7 ON

right size - rat traps wll TREADLE

not catch mce and nouse
traps are no used agai nst
P 9 TRAP SITED

rats. ACROSS
PROBALBLE

FIG.16 A "TREADLE" OR "BREAK-
BACK" RAT TRAP

Pl ace several traps around the store. Put them at the base
of walls or stacks and acrass the runway. Use a sprinkling
of grain flour (or soaked grain) to bait the trap for mce.
Smal | pieces of fruit may prove better for rats.

Leave the traps baited but unset for a few nights (this is
called "pre-baiting”") so that the rats get used to them
Rats are very cautious aninmals.

Then set all the traps on the sanme night and in the sane

pl ace where the rats got used to seeing and feeding from
t hem Col l ect the traps the next norning, including the
unsprung traps, and burn the dead bodies.

Use gl oves when handling the traps and the dead rats to
avoi d di sease. Wash your hands afterwards as an extra pre-
caution.

You may not catch all the rats in the first attenpt but wait
a few days before trying again if you want to get good re-

sults. Then repeat the entire operation
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"Pre-baiting" is not necessary for mce. They are nuch | ess
cautious than rats. But it does no harmand it gives you a
chance to see how many of the traps are being visited. If
all the bait is gone you probably need several nore traps!

Poi soni nq

There are many types of rat poison avail able. Sonme contain
rapi d-action poisons |ike zinc phosphide or arsenic, others
contain slowacting poisons |like "warfarin” and ot her bl ood-
anticoagul ants. The latter are safer and easier to use and,
in many situations, are nore effective.

SECTION OF PIPE
OR LARGE BAMBOO

PUT BAIT PI/LE PLACE OVER BAI/T /N LOOSE
NEAR CENTRE FPILE OR ON SAMALL TRAY

POISONED BaA/r /N
@ PILE AT BASE OF 747

-l AARGE T/IN CAN WIT#
HOLE A7 BASE OF 77NV

1 v HEAVY L/D
USE JO COVER. f ALT (e.9. 'Z,SAW//\/
BAIr PILE OR BAIT ¥ W,' PLANK ) TO
TRAY AT BASE OF WALL COVER THE

TN

FIG. 17 SOME SIMPLE BAIT COVERS AND CONTAINERS

The manufacturer's instructions nust be closely foll owed.
All rat poisons can kill other aninals as well as people
(the ol d-fashi oned rapid-action types are particularly dan-
gerous).

The whol e operation - including storage of the poison,
pl aci ng of the poisoned bait and coll ecting and destroyi ng
unused bait and dead rats - nust be carefully planned and
supervi sed. Speci al care nust be taken so that any and all
ri sk of accidentally poisoning dogs, cats, pigs and ot her

animals is elimnated.
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| nsect caontrol

It must be said again: the basis for effective insect-
control is good store hygiene. | nsects can breed on old
spillage in cracks and corners and for this reason frequent
sweepi ng and cl eani ng-down can greatly reduce infestation.

O her control neasures are, however, often. necessary. You
may for exanple have to use some kind of jnsecticide. The

nost common applicati on nethods are the foll ow ng:

Sprayi ng THIS MUST BE PUMPED P FOR.
FACL LOT OF SPRAY BUT
" PRESSURE -RETAINING " PL/IFS

The walls of the store, the ARE MUCH MORE COSTLY AND
inside of doors and the MORE KIKEBLY 7O DEVE‘;;OA\/:/LT\S‘

roof franme can be sprayed
every 3 to 6 nonths with an
appropri ate water-based in-
secticide, using a suitable K

SHAKE | B
spray punp. FREQUENTLY| K

YWHEN
USING

FIG. 18 A PNEUMATIC
SPRAY-PUMP

Dusti ng, powderi nqg

Hori zontal surfaces can be treated with a suitable powder
insecticide. Overall they are generally less effective than
a spray except in treating cracks and cavities in floors.

"Space treatnent"

Frequent treatnment of the air-space in the store wwth an in-
secticide "fog" or "snoke" can help control flying insects.
Speci al "snobke generators" or |arge "aerosol dispensers" are

used for the application, but they should not he expected to
solve all the insect problens
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Fum gati on

D sinfestation of grain and other commodities can only be
done quickly and conpletely by fumgation with a suitable
poi son gas. LS | ' I '

"SPACE - TREATATENTS " ARE NOT MUCH USE /N A STORE THAT
CANNDOT  BE WELL SEALED.
“EFOGS" AND "SMOKES" ESPECIALLY W/LL BILLOW -OUT QUICKAY
THROUGH ANS OPENINGS . /N SOME CASES /m~ Wrire B
AVECESSARY 70 WARN ™ THE LOCAL F/IRE BRIGADE SO 7HAT
THES DON7T COME ON A FALSE ALARM .7

FIG 19 FUM GATI ON

If you can be given sufficient training you nay be able to
do smmll-scale fum gations yourself using, for exanple, a
steel drumand a suitable fum gant that can be applied

safely w thout special equipnent. The commodity is pl aced
in the steel drum the fum gant is applied and the drum
qui ckly covered and seal ed down tightly. It must be left

for the recommended period of tinme and then aired outside
t he store.

AN (OR EMPTY BAGS) 70 B&E
g%//\fFE(C;{ED PAjRE Pa)r wo A
STEEL DRLIM.

THE RECOMMENDED FIIMIGANT /S
APPLIED AND 7THE DRUNM QUICKLY
SEALED DOWAN™ r7&HTLY

IT MUST BE LEFr FOR THE REQUIRED
PERIOD OF DAYS AND THEN A/RED
IN' THE OPEN"

FIG. 20 SMALL SCALE FUMIGATION
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Adm xi ng

Cereal grains and sone other commvodities are effectively
protected frominfestation by mxing themw th a suitable
i nsecticidal powder or spray before storage. Mxing is done

SPREAD T7THE I/NSECTICIDE OVER THE MHEAP AND THEN Ar7/X

THOROUGHLY. A VERY IARGE FPILE OF GRAIN CAN BE MIXED By
TURNING II7 OVER COMPLETELY WITH SHOVELS 2 OR 3 r/MES.

. ‘o < iy T B U
. J A UGS
2ot 2N
v,

5
- - 3 'q - - ENRC 2 O
e ~. et <& s ] "‘3-‘:
et e e’ Q"',_-—\ P YY)
H A - S~ 2 5]
RO . o CESTERLI D | | ACBI e
R I NP T R R e .

YURN 177 FROM HERE 70 THERE . AND BACK AGAIN

FIG. 21 "SPADE-MIXING" AN INSECTICIDE WITH GRAIN

on a clean floor, or in special mxing druns. This treat-

ment, if correctly applied, will also elimnate noderate in-
festation already present in the grain.

SLIDING OR HINGED L/D
CUr /N TOP OF DRUM

SP/NDLE WELDEDL
STRONGLY NTCO

DR LN AND F/IRNMLY
MOUNTED ON~ UP-
RIGHT “"CRADLE”

R

— FOR TREAT/NG GRAIN  THOROULI GHLY
WITH A& RECOMPIMENDED INSECTIC/IDE POVWDER

FIG. 22 A SIMPLE MIXING DRUM
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Points to renenber about pest control treatnments

The nost inportant thing for you to renenber is that ALL
CHEM CAL TREATMENTS ARE HAZARDOUS

Because of the risk involved no one should be allowed to
use pesticides or even carry out the procedures nentioned
above w thout special training and authorisation froma
responsi bl e person

In nost countries the authorities responsible for agri-
culture or food storage have officers know edgeabl e about
pest control. Sone have teans of trained pest-control
oper at or s. Their assistance should al ways be sought for
pest-control neasures or for special training.

- Many types of insecticides are available which differ in
their chem cal basis, the manner in which they kill the
i nsects, and the way in which they are applied. W can
not, therefore, give specific technical instructions in
this booklet on the use of insecticides. You nust
strictly follow | ocal regulations and the instructions
I ssued by the suppliers.

Remenber, if the wong type of pesticide is used, or if
It 1s mxed in the wong quantities, or if it is applied
in the wong way the result may be di sastrous. Produce
and foodstuff can be spoiled and both animals and people
may be poi soned, resulting in illness and even deat h.

The follow ng "check-list" of general precautions nmay help
insure that you take the greatest care when handling pesti -
ci des.
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Renmenber !

St ocks of pesticides nust be very carefully nonitored.

Only the necessary anounts nust be issued. The bal ance
must be put back into | ocked storage (see page 36) and
only released to those qualified to use it.

Do not use any insecticide unless it is approved and rec-
ommended for this purpose in your country.

Preparation of insecticides - and their application -

must be carefully supervised by trained, literate staff.

Dilution and dosage rates nust be correctly cal cul at ed.

Take special care when handling the concentrate. Any
spl ashes on skin or clothing nust be washed off quickly.

Protect your eyes. Use rubber gl oves when handl i ng
[iquid concentrates.

Al ways protect yourself fromthe pesticide. Always wash
after handling or using any pesticide. Do not handl e
food, or snoke a cigarette, until you have done so.

All containers, sprayers, clothing,, floor areas, etc.,
whi ch cone into contact with any type of pesticide nust
be scrupul ously washed.

Do not wash out containers down drains or near rivers.
Avoi d pollution of wells, pools and streans where people
or animals may drink, wash or swim

Do not use any fum gant unl ess you have been trained to
do so and have all the necessary equi pnent to do the job
safel ey and effectively.

Do not adm x any insecticide with grains or apply surface
sprays or powders to any bagged foodstuff or aninal feed
wi t hout detailed instructions froma responsi bl e person.
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Extra care is needed if you are using chem cal treatnents
on seed. Most seed-dressings are lethal to animals and
humans. Druns and ot her equi pnent whi ch have been used
for seed treatnment nust not be used for other produce.

Ensure that all staff involved know all precautions and

emer gency procedures in case a chemcal is inhaled or

cones into contact with the body.

RUBBER. GLOVES TO PROTECT
SOUR SKIN

PLENTY OF WATER
AND _SOAP FOR WASHING

\" anD REMEMBER
(/‘-‘,.

A MARKED DBUICKET FOR

MIXING PESTICIDES AND Nor

FOR DISPOSING OF WASHINGS =y

ONTO WASTE LAND WH?{LETHA/@L/ //\/é

NOT DOWN DRAING OR. £ST/CIDES,
NEAR RIVERS/ L °

FIG. 23 BASIC PRECAUTIONS IN THE USE OF PESTICIDES
Bird control

In smal |l stores there should be no need for special nethods
of bird control. Mst nethods are dangerous and nmay be ob-
j ectionable. Drive the birds out of the store and prevent

t hem from returning.
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OTHER PROBLEMS/

Spillage

W have already discussed this in detail with regard to pest
danage and hygi ene. Sone spillage is unavoi dabl e, espe-

cially with granular cormmodities in bags, but you mist work

out a systemto reduce it as mich as ossible. Al ways be on

the | ook-out for spillage and deal with it when it occurs.
Don't let it pile up. Your work system nmust include:

- Regul ar daily collecting of mnor spillage.

- Inmedi ate collection and rebaggi ng of any major spillage
(due, for exanple, to a burst bag or an upset con-

tainer). If this is done immediately it is unlikely to
be spoiled, otherwse it nmay be contam nated by pests or
pesticides and then you will not know whether or not it

is fit for use.

- Arecording system This would be used in weighing and
noti ng down any quantities of spillage either held for
cl eani ng, for separate sale, or which has been des-
troyed.

BUND THE STACK USE A BAG TO COLLECT
CAREFLILLY W/ITH THE SAMPLES. DO NOT
REGUILAR "BONDING ” TUST EXAMINE _EACH AND
OF EACH LAYER THEN THROW j7~ DOWN/

USE THE SAMPLING SPEAR.
TO DRAV OUT 7THE SAMPALE
AND JO CLOSE UP THE HOLE
IN. THE SACKING .

HOLD THE CORNERS OR ‘EARS”
OF THE BAG WHEN CARRYING IT.
DO NOT USE "BAG -HockS” '/

FIG. 24 BUILDING AND SAMPLING A STACK
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- Rules for careful handling. (For exanple, "Don't use
bag hooks".)

- Rules for sanpling to prevent unnecessary spill age.
(For exanple, "Don't forget to close up the openings
made i n sacks by sanpling spears”, "Don't use sanpling
spears on paper sacks".)

- Regul ar inspection of the store for spillage caused by
pests.

- Regul ar inspection of druns, tins and bottles for signs
of | eakage.

Pilferage

To guard against theft fromyour store you need a system
t hat enabl es you:

to see if a theft has occurred;

to reduce the risk of theft.

You need to know i medi ately if the store has been broken
into, and whether or not anything is m ssing. [ If the
pilferage is not discovered | osses may be erroneously bl anmed
on ot her causes.) After periods when the store has been
unat t ended there shoul d al ways be a quick inspection nmade to
see that there has been no forced entry. If forced entry is
suspected there should be an i medi ate check on all stock
and equi pnment.

Your security arrangenents will depend upon your situation
and your know edge of |ocal risks:

Do the w ndows need bars? Can the doors be fastened
securely? Wen the store is |left unattended, at |east
one door nust be secured fromthe outside - an adequate

| ock i s needed. Are the walls and roof strong enough to



- 41 -

stop a thief frombreaking in? Do they need reinforce-
ment ?

Do you need to take precautions against mnor pilferage
such as custoners or enpl oyees "hel ping thensel ves" to
goods?

St orm damage

Your systemto guard agai nst water danage by stormor flood
shoul d i ncl ude:

the use of stacking platforns for all goods (even netal
druns can be damaged by standi ng water);

regul ar, careful inspection of the store for physical
defects that could all ow damage by rai nwater (including
wi nd- bl own rain);

all necessary provisions for repairs before the rainy
season begi ns;

i medi ate checks after storns for any danmage to the
bui | di ng, especially roof danmage.
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STORING CHEMICALS

W have tal ked about the use of pesticides. Per haps you
have to keep a stock of such chemicals for use in your own
war ehouse or for sale to nmenbers.

We have reviewed the risks involved in handling poi sonous
pesti ci des and the precautions you have to take. (pages
37 - 38)

Anot her chem cal product that you probably have to store
fromtine to time is fertiliser. The problens of storage
are simlar - both pesticides and fertilisers are agricul -
tural chem cal s. Speci al care nmust be taken with themto
avoi d accidents and reduce | osses.

bui L di

Whenever possible agricultural chem cals should be stored in
separate buildings fromfoodstuff and seeds. If this is not
possi bl e you could perhaps divide your store with a parti -
tion to keep these products conpletely separate.

PESTICIDES, ]
B ’_\,’( ! :

. aE;b\ N 5 4 E
i : i

i

SEE THAT PESTICIDES ARE PROPERLY LABELLED AND
STORE THEM AWAY FRONM FOODSTUFES UNDER ALOCK AND
KEY. STORE FERT/IAIZERS (AND CHEMICALLY -~ TREATED
SEEDS ) WELL AWAY FROM FOODSTULUFFS.

USE STACKING - PALLETS FOR AlL COMMODITIES.

FIG. 25 STORE CHEMICALS SAFELY



43

Pesti ci des

Keep all pesticides separately and well away from food-
stuff .

Al |l pesticides are poisonous; even those that are de-
scribed as "safe to use". Sone are highly toxic.

Each | ot of pesticide should be clearly identified by a
stock record card and | abel s.

Check that | abels on druns and bottles do not fall off

or becone unreadabl e. Never accept - for storage or
retail - any pesticides that are not clearly | abelled
to show

the active ingredient and its concentration;
the use for which it is intended;

the safety precautions to be taken in preparing and
appl yi ng the pesticide;

t he antidotes or nedical procedures to use in case
of accidental poisoning.

Al ways store netal druns off the floor to prevent rust-
ing. Use wooden racks.

Al ways keep and display an up-to-date list of the re-
commended uses of the pesticide as well as a list of
applicable local restrictions for the product you sell.

MINISTRY OF AGR/CULTURE
SAFE WUSE OF PEST/CI/DES
RECONr7/MTANDATIONS

THIS ADVICE /5 FOR YOuR.
BENEF/IT /SEE THAT YOU TAKE /T,

(il

|

GET AlLL THE ADVICE You cAn ' Dpispeay /Tl
SEE THAT YOUR MEMBERS KNOW ABOL7 T/

FIG. 26 RECOMMANDATIONS AND LOCAL RESTRICTIONS
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L

Never let fertilisers get wet.

Sone fertilisers deconpose if they absorb noisture
while others solidify.

They nust al ways be stored in rain-proof buildings or,
i f outdoors, under good tarpaulins - even if they are

in plastic bags. Many plastics deteriorate if exposed
to strong sunlight for |ong periods.

Never stack fertilisers directly on a concrete floor.

Moi sture may rise through the floor and sonme ferti-
lizers have a corrosive action on concrete surfaces.

They will eat into (and break up) the surface | ayers
of the floor. Stack the bags on wooden dunnage (pal -
lets). If this is not available, |lay a heavy-duty

pl astic sheet on the floor hefore stacking the bags.

SEE WHAT THE
FERT/ILISERS DO 70
THE CONCRETE!

AND TH/IS A
NEW FLOOR To00/

You NEED PALLETS FOR FERTIAISERS AND CEMENT A5
WELL AS FOR FARM PRODILICE. .

C MOSI~ THINGS ARE SPOILED BY DAMPNESS AND WET
FERT/ILISERS CAN_ DAMAGE CONCRETE FLOORS.D

FIG.27 USE PALLETS!
Stock Rotation

Al ways practice good stock rotation ("first-in, first-
out"). Keep stocks to a mninumto avoid deterioration
i n storage. Do not hold "carry-over" stocks from year
to year if you can possibly avoid it. Pesticides, espe-

cially those in ready-to-use packs, nay deteriorate
qui te quickly.
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THE STORAGE BUILDING

We have dealt with several inportant factors related to safe
storage and conmon causes of storage | osses.

This knowl edge is essential for anyone involved in the se-
| ection of a suitable storage building and its maintenance.

What kind of store is needed?

There are, of course, nmany different types of storage buil d-
i ngs depending on the type and volume of crops to be stored.

e
MILLS

LTD

000 __
M ]

N—
Ir ll 1 ” IT il 1

FIG. 28A WHAT KIND OF STORE?

SONNNNNNY

(A\k

A primary co-operative usually stores relatively small
anmounts of produce, together with a range of other goods. A
mul ti purpose building is probably the best type of structure
for this type of co-operative.

I MUST BE ONE THAT YOU CAN~
AFFORD 7O BUILD, AND /7 MUST
SERVE MOUR PURPOSE.
SOMETHING LIKE THIS, PERMHARS'
You

MUST DEC/DE’

JTHE STORE MUST SUIr YOUR
PURPOSE~ AND YOUR BUDGET/

FIG. 28B STORE
Think carefully about your particul ar needs. What capacity
i s needed? What special features? \Wat basic requirenments?

The foll ow ng paragraphs cover the nost inportant consid-
erations.
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Space requirenents

The buil ding should, w thout overloading, hold the maxi-
mum anount of goods that you will need to store.

When you cal cul ate the space needed, you nust consider
the foll ow ng. Each ton of produce normally requires
between 1.5 and 2 cubic netres of storage space. Re-
menber, however, that you nmust | eave space for inspec-
tion and cleaning all round the stacks and that you nust
not build bag stacks either too close to the roof or too
high for stability. Renmenber al so that a store used to
hold aone commodity will have nore capacity (in practice)
than the sanme store used for several different conmodi -
ties. One large stack, with space around it for inspec-
tion, will contain nore than several small stacks each
wi th surroundi ng space for access and inspection.

Do not forget the additional space you nmay need for in-
t ake and di spatch work, grading, weighing and paynent
for produce to nenbers - if this is to be done in the
actual store building. (You can read nore about these
procedures in the MATCOM El ement "Crop Col | ection".)
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The foll ow ng sketches show how you cal cul ate the vol une

avail able in your store.

Thi s is the total area
avai | abl e. I f you can stack
up to 6 mheight, you have
30 mx 15 mx 6 m= 2,700 m3

avai | abl e.

If you nake two | arge stacks
like this, you can store
28 mx 5.5 mx 6 m= 924 nm3
in each stack, or 1,848 md
in total. That is about
[, 232 tons.

Cal cul ate the vol une of the
produce in these six stacks.

(Right answer 1,716 m3. How

many tons is this?)

A —_— 30 M —

TOTAL AREA

DOOR

15D
it OOR. [/50 ” 2

TOTAL VOLUME

L4502 % HEIGHT 70 EAVES
PLUS ROOFSPACE

STACK Nod; AREA 754

e ———

] 55m STACK No 2, AREA 1543
Y

STACKING CAPACITY
2% 154 m* = 308 m*
x STACK MHE/IGHT

[t 7071 ] [wCm

55m* 33m

t— 10 rr1 9

s5m*

STACKING CAPACITY
4 x B5EmM? + Lx 33 m*
= 286 tm* * STACKING HEIGHT

FIG. 29A, 29B, 29C
STORAGE CAPACITY FOR BAG
STACKS DEPENDS UPON THE

NUMBER OF STACKS AND STACK
HEIGHT.

Check for yourself, also, the volune per ton for the various
it I |
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Safety requirenents
The buil ding nust be well sited.

The site should be chosen to avoid the risk of flooding
and to reduce rodent problens. (See p. 22.) (It should
al so be conveniently | ocated for nenbers, wth adequate
road access).

It must be rain-proof.

Met al roof sheets nust be properly overl apped to prevent
the entry of heavy rain. They should be nailed down with
proper roofing nails as shown (see figures bel ow). | f
bolts are used, they should be sealed with washers or
j oi nting conpound. The roof should overhang the side
wal ls sufficiently to protect themfromrain and prevent
w nd-blown rain fromentering at the eaves. Loadi ng
plinths should be sheltered and sl oped to prevent rain-
wat er running i n under the door.

PROPERLY OVERIAFPPED ROOFSHEETS

/V/V\/ 7 Ve OVERLAPS IS THE MINIMUM

pp———
o

PROPERLY NAILED ROOFSHEETS
ROOE/INGNAILS

> s Q[\§ S ; % CORRECTLY PLACED
- |

==

N

ROOF/INGNAILS
WRONGLY PLACED

FIG. 30 ROOFING SHEETS MUST BE CORRECTLY FITTED
TO KEEP OUT RAIN

You may al so need a separate small store for agricultural

chem cal s.
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The store should also offer protection for commodities
agai nst rising danp.

The wal | s shoul d have a proper danp-proof course to
prevent noisture fromrising in them The fl oor
shoul d be at | east 30 cm above ground | evel. Con-
crete floors should, if possible, incorporate a com
plete noisture barrier (such as 750 gauge poly-
et hyl ene).

WOODEN STACKING
g Aﬁfg’ ;zgg‘:. PLATFORMS K/ILL BE
COURSE IN NEEDED /F D.RC /S
WALLS AND FALILYY AND ARE
NEED- ALWAYS A SENS/BLE
PLOOR 1S NEED PRECALITION
ED 7O PREVENT _ )
MOISTLIRE | Z Z| A
RISE / [ & D PC. BENEATH
FZOOQ_SLA@

ALLOW MOISTURE 7O RISE THROUGH THE FLOOR SLAB

ZAE- pmusr pe con-
TINOCHS K/ TH
aﬁc,mWW%u.

ANY CRACK OR FAULT IN THE ZZPCL WAL

( CONTRETE /S NOr MO/ISTL/IRE - PROOF)

FIG. 31 DAMP FLOORS ARE A HAZARD IN MOST STORES

The store should be pest-proof.

Walls, floors, doors and all openings or ducts for
pi pes or cabl es should be nade rodent-proof. |If ne-
cessary, eaves, W ndows and ventilators should be
made rodent-proof and bird-proof.(See pages 22 - 24.)

shoul d be secure agai nst thieves.

A strong door with a good |ock is essential. Wndows
shoul d be burgl ar-proof and walls strongly built,
preferably of concrete, brick or stone. In this con-
necti on you should note that corrugated gal vani zed
steel sheet (26 gauge) on a well-built frame, while

strong and secure, is nore difficult to keep cl ean.



Phe store should be well ventil at ed.

A cool storage environnment with good air-flow will reduce

the rate of deterioration of stored products.

| f pos-

sible, ventilators should be fitted with shutters that

can be closed easily

keep out hot, humd air.

Shutters are al so needed for the effective use of sone

pest control treatnents.

FIXED 70 THE ROOF
A PLILLEY WHEEL

VENTILATION WIND oW Z
COPEAN)

PLiie. HERE TO OPEA-
OR. CILOSE VEMNMTILATION
WINDoOW”

WALL

GOOD EAVES-LEVEL VEAN-
TILATION THAT CAN BE
CLOSED IN WET XWEATHER.
AND FOR PEST-CONTROL
TREATATENTS, 1S QUITE
ENDULIGH FOR MOST STORES.

¥ HOW ACCESSIBLE SHOULD
THE CONTROL- CORDS BE?
- THAT /S FOR you To DEC/DE!

S I

EXTRA VENT/LATION AT THE
APEX OF THE ROOF AND ON~
UNSHELTERED END-\WALLS
MAY BE NEEDED /N FACTORY
BUILDING S AND WORK-SHOPS
Bur cCAN BE A D/ISADVAN-
TAGE /W STORES.

FIG. 32A AND 32B VENTILATION IS IMPORTANT

If separate ventilation is undesirable, or too expensive
to fit and pest-proof properly, then the store nust have

| arge doors, at opposite sides (or ends) of the building,
t hat can be opened when necessary to all ow adequate

ventil ati on.

It should be easy to cl ean.

Frequent and thorough cleaning is needed for pest con-

trol. If the store is designed wwth that in mnd, it can
be cl eaned nore often and with | ess trouble.
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Summ ng up - the nost inportant features of a good store
bui | di ng:

it nmust suit your purpose and your budget;
it nmust be | arge enough to prevent over-| oadi ng;

It must be well-sited, for access and for safety from
fl oodi ng;

it nmust be weat her proof;
it nmust be protected against rising danp;

it should be protected agai nst rodent, bird and ot her
pests;

it nmust be secure against thieves;

it should have adequate, controllable ventilation or it
nmust have | arge doors on both sides;

it must be easy to clean.
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GOOD STORAGE PRACTICE

It is your job to nanage the storage arrangenents for your
co-operative to protect the produce as well as you can. Can
you prevent or reduce |losses so that storage is worthwhile?
Is it enough to have a good building and famliarity wth
t he various problens involved? Can you neet the standards
set by your buyers?

It depends on what you do, not on what you have or what you
know. To arganise and supervise everything we have
di scussed (the many inspections, control neasures and safety
practices), you certainly rmust be an effective manager and
you nust be firm about your own buyi ng standards.

Sone of your other duties as nmanager are closely related to
the task of storage managenent (for instance, organising the
i nt ake of produce or the reception of farm supplies). These
are discussed in the MATCOM bookl ets "Crop Col |l ecti on" and
"Supply Services". The one on "Planning"” is useful in this
connecti on.

AGR/ICULILTURAL INPUTS. .. . AND FARMERS PRODUCE

FIG. 33 CHECK ALL GOODS RECEIVED AND DISPATCHED

Let us now | ook at sone further considerations in the prac-
tice of good storage nmanagenent... and at sone specific

t asks.



Care of bags and other containers
Wash and re-use jute bags.

- Jute bags cost npbney and the cost will obviously be
reduced if the bags can be reused. Organise a system
for effective utilisation of them

Do not keep untidy piles of damaged or used sacks in
your store. They will soon becone a hone for rats,
m ce and i nsects. Useful bags shoul d be cl eaned and
repaired, laid flat in bundles of twenty or twenty-
five, rolled together and tied with string. They can
then be stacked neatly on storage pallets and given a

stock card. Usel ess sacks shoul d be taken out and
bur ned.

Return enpty containers to suppliers w thout del ay.

- Druns, cans, bottles, and other containers to be re-
turned to suppliers should be cleaned out and kept in
a separate area to await collection. Do not |et the
store becone | oaded with enpty containers.

St acking

Al ways | eave sufficient space around the stacks for the
free nmovenent of goods, routine inspection, stock-taking
and cl eani ng. Never stack goods directly against walls,
roof supports, or doors.

Establ i sh a standard stacking | ayout in your store.
Painting lines on the floor to mark stack outlines may
hel p. It will certainly be useful to mark the gangways
needed between stacks and walls.

Al ways keep commodities of different types stacked sepa-
rately or with a clear nmarker between them
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LOCKED
TINNED) - ENCLOS URE
Go0DS -] FOR PEST/-
MAIZE C/LES (/F
CHAIR NO SEPARATE
IBENCH] [rABLE STORE
AVAILADLE.
i
SEED MAJZE MARKERS
BETWEEN
RicE BEANS [ DIFFERENT
AN/ MALFEED S FEEDSTUFRS
FERY/LIZER, (y)A DAMAGED GRAIN

v
A COVERED OLITSIDE VERANDARNIAY BE (ISEFL/Lii

(ENCLOSED /F NECESSARY WITH WELD-MESH FOR SECURITY)

FIG. 34 SEGREGATE STOCKS AT INTAKE FOR INSPECTION,
STOCK-TAKING, CLEANING AND DISPATCH

Build up |l ayers of bags in a stack so that the sides
will not coll apse. This is called "bonded stacking".
Insure that the sides of the stack are vertical or slope
slightly inward, not outward! If the sane stacking
pattern is always used it will also assist in counting
bags for stock-taking.

FIRST LAYER, SECOND LAYER.
T TN )
1

AND SO ON 70 THE 7o~

L OF THE STACK.
) -+
Z |
A STACKING LUNIT )
FIRST LAYER. SECOND LAYER
1 A = THIS ALTERNAT/IVE
METHOD OF STACK/NG
— BAGS (OR BOXES)
1 1S COMMONLY USED
L L 1| FOR HIGH STACKS
7 7, OF BAGGED GRAIN.

41 STACKING LNIT

FIG. 35A AND 35B HOW TO STACK BAGS OR BOXES WITH
CROSS-BONDING
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Sonme bagged commobdities |lie best in a "unit" of five
bags. Try to work out the best arrangenent for conpact,
stabl e stacking with your own goods.

FIRST LAYER. SECOND AAYER
... AND S0 ON~

FIG. 36 SOME SACKS LIE BETTER IN A GROUP
OR UNIT OF 5 BAGS

Bagged grain can be stacked high wi thout damage. If the
store has a high enough roof - so that space can stil

be | eft above the stack - you can stack nbst grain at

| east 20 - 25 bags high if the stacking is properly
done. Wth cardboard cartons and wooden boxes you nust
be nore cautious. How strong are they?

: I . I .
Programe i nspection, cleaning and nai nt enance worKk.

Make out a programme for yourself and your staff which

provides for the inplinentation of inportant tasks.

Frequent inspection and cleaning: work out instruc-
tions and check-lists on how t he work shoul d be

done, when, and by whom Keep a diary in the store

to rem nd you of i nspections and produce treat-
ments.

Regul ar mai nt enance: | ubrication of | ocks, bolts,
hi nges and ot her netal nechani sns; repai nti ng of

wood and netal work

Repairs: to be done as needed.
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Stock records

An i nportant aspect of effective storage is proper record
keeping of the crops and farm supplies that are received,
stored and issued by the co-operative.

A "Stock Record Book" is generally kept in the office. Bin
cards are generally used for records in the store.

The foll ow ng guidelines concern the recording work done in
the store:

- Gve each comodity - or stack of produce - a bin card,;
pinit to the stack or on the wall nearby.

- Each variety, grade or packing type should have its own
place and its own bin card.

Commodity ma
[7 A Q]

ML Z E
STOoOCK CARD

FIG. 37 KEEP AN UP-TO-DATE STOCK CARD ON EVERY STACK
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- Note any novenent of produce (changes in the stock) on
the card.

Note the dates and quantities of intake and dispatch, -

and t he bal ance in stock. The entries should give
reference to and tally with receipt or dispatch notes

whi ch are passed on to the office for correspondi ng
entry in their books.

- Note any observations nade on noi sture content or pest
i nfestation during the regular inspections.

- Note all details of treatnments given to the produce.

- Note details about substandard stock and any goods de-
clared unfit and destroyed.

Al entries on the cards should be signed by whoever is
responsi bl e for the action taken.

Renenber that you may be required to provide information
about all these things for the goods that you have in store

and for the goods that you have di spatched.

Renenber, too, that if ever you need help or advice on stor-
age or pest control the expert you call on will be better
able to help if you can provide these details.

Finally, do not forget that it will be up to you, on the
basis of your own experience with storage, to let your nmem
bers know the standards for quality at intake that you nust
set if your operations are to be profitable to all con-
cerned.
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STORAGE COSTS

We said in the introduction to this booklet that nmany co-op-

erative societies store the nenbers' crops for sone tine

because of the henefits to the nenbers (usually in the form
of better paynent for the produce).

In this booklet you have studied the problens involved in
st or age. You can now appreciate the fact that to nanage
storage properly you will incur many costs.

obvi ously, you would not want to store a crop for six nonths
if you can receive the sane paynent for it today as after
st or age. That woul d nean incurring unnecessary costs - but
if the benefits exceed the costs, such storage woul d be
wor t hwhi | e.

Al your storage decisions nust be based on a conpari son of
costs and benefits. Do not sinply accept the argunent that
it is "normal practice" to store all crops for sone tine.
Storage is not a matter of course, it is an econom c deci -
sion. The managenent of a co-operative has to ascertain the
costs of storage and conpare themw th the benefits. Not
until you have conpl eted such calculations will you be able
to conpare your options and nake your decision: storage in
t he co-operative, storage on nenbers' farns, or perhaps no
storage at all but inmediate dispatch to the produce buyer.

To help you estimate your storage costs, we offer sone basic
gui del i nes here.

Begin by nmaking a list of all possible storage costs. You
wi Il discover that it is difficult to estimate costs in al
ci rcunst ances. Nevert hel ess, you nust try to put a figure

to each type of cost.



Iypes of storage costs

- Storage buil dings.

You can easily assess this cost if you pay rent for a
bui | di ng. If you own it, you have a yearly "depre-
ciation cost". (For instance, if you paid T$100, 000*
to build a store and plan to use it for 20 years, your
annual cost in terns of the building depreciation wll
be T$5, 000.)

- Equi pment .

You shoul d i nclude the specific equi pnent needed for
nmovi ng produce into and out of storage. For expensive
equi pnent, apply the sane cal cul ati on nethods as for a
building: i.e. allow for "depreciation costs".

- Packagi ng.

I nclude only the packaging required for storage.

- Labour.

I ncl ude the wages of people directly enployed in stor-
age plus a proportion of the supervision and nanage-
ment sal ari es.

- Crop | oss.

If you can estimate the percentage of actual crop
| oss (due to shrinkage, nould, pests, etc.) during
storage, you can also estimate the | oss in nonetary
t erms.

- Decline in produce val ue.

Moul d damage or pest infestation may cause downgrad-
ing of the produce and | ower prices.

* We use an imaginary currency here, because this booklet is
used 1in many countries. We call it "Training dollars"

(T$).
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- | nsurance.

You may need insurance to cover certain risks asso-
ciated with storage such as theft, fire, and fl ood-
i ng).

- Money tied up in storage.

If you sell a crop imredi ately you receive noney which
can earn bank interest. If you store the crop you

m ss this opportunity; hence it is a "cost".

- O her costs.

You wi Il need noney for cleaning equipnment and na-
terials, for maintenance, for pesticides, etc. Do not
overl ook the | abour costs for nai ntenance and pest
control

N | henef i

Below is a sinplified exanple which can be used as a nodel
when estimating and conparing costs and benefits of storage.

The manager of a co-operative was offered T$200 a ton for
mai ze just received fromhis nenbers. He knew that if he
stored it for six nonths, it would bring T$230 a ton. He
had to reconmend to the nmanagenent conmm ttee whether to sel
the mai ze imMmmedi ately or to put it into storage for six
nmont hs.

He had the follow ng information

The total anpunt of nmize avail able was 1, 000 tons.

- The Il abour cost for the period of storage would be
T$1, 500.

- Rental fees of building and equi pnent for storage would
amount to T$600.
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The i nsurance woul d cost T$2,000 for the storage period.
The banks pay an interest of 10% on deposits.

Predictable storage |osses, with available control
measures, would total 50 tons.

Here are the manager's cal cul ati ons:
Benefits of storage

Revenue fromsale in six nonths

is 950 tons x T$230 T$218, 500
(This allows for the predicted

storage | oss of 50 tons.)

Revenue from i medi ate sal e

is 1,000 tons x T$200 T$200, 000
Benefits from storage = T$ 18,500
Costs of storage

Labour T$ 1 500
Rent 1, 000
I nsur ance 2,000
Cost of noney (10% x T$200,000 x 1/2 year) 10, 000
Total costs of storage = T$ 14,500

Qobvi ously, the society should be T$4,000 better off if it
stored the produce for six nonths rather than selling it at
once.

The manager expected, based on experience, that he woul d not
| ose nore than 5% of the crop during the storage (50 tons

out of 1,000 tons nakes 5% . But what if sonething happened
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to increase the losses to 7 1/2% He would then have only
925 tons to sell and the revenue would be only T$212, 750.
The benefit woul d be reduced to T$12, 750, which is | ess than

the cost! Immedi ate sal e woul d be nore econonical. (W can
see how inportant it is to reduce storage | osses as nuch as
possi bl e. It is also inportant to know what reductions can

be achieved in practice by the "costed" nethods.)

Mat hemati cal cal cul ations of this type will help a nmanager
to judge whether storage will be profitable or not. Experi-
enced nanagers know that while it is not possible to rely on
the predicted figures alone, they need themto make a first

guantitative cost/benefit analysis. The nmanagers then | ook
at all factors fromall points of view and nake their final
deci si ons. In subsequent operations they will reassess

their costs and benefits, including the cost-effectiveness
of their pest control neasures, and wll nodify these, where
necessary, so as to maxim se the benefit/cost ratio.
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“CHECK-OUT"

To prove to yourself that you
have fully under st ood this
El enent you should now do a
practical exerci se.

Take a | ook around your store.
Use the |ist below as a check-
li st and mark  whet her each
statenent is True (T) or Fal se

| F).

If the results show too many "F"
responses, you mght want to
i nprove your storage managenent.
Good | uck!

TRUE/
FALSE

10.

The tyPe and size of your storage building is just
right tfor your needs.

. The roof is absolutely rain-proof.

The roof overhangs the side ;calls so that no rain
enters at the eaves.

G ound water, after a storm cannot enter the
store.

The fl oor and the walls have a danp-proof course
to prevent danp fromri sing.

There are netal plates fitted at the bottom of
wooden doors and franes to prevent gnaw ng rodents
from entering.

. There are wire nesh screens fitted to all venti -

| ators, wi ndows and ot her openi ngs.

The building is burglar-proof.

The building can be well-ventilated and all doors,
w ndows or other ventilators can be easily opened
and cl osed.

The floor is easy to clean.
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Storage practices

11.

The stacks of bags are no higher than is known to
be safe and convenient.

12. The stacks are built uniformy and are stable.

13. There is enough space all around the stacks to
allow for inspection and cl eani ng.

14, Different cormmodities are kept in different parts
of the store.

15. There is easy access to all comopdities in the
store.

16. There is a bin card for each commodity in the
store.

17. Al novenent of goods and treatnents to the
produce are noted on the bin cards i mediately.

18. The staff has been trained to avoid spillage.

19. Sanpling spears are used cautiously to avoid
danmage to bags.

20. Hooks are not used on the bags.

21. The rule “first in - first out" is sensibly
appl i ed.

22. You have a "fixed schedul e" for inspection and
cl eaning; the staff know when to do it, how to do
it and who will do it.

23. All enpty bags are washed and neatly stacked for
re- use.

24, tg containers are returned to the supplier
mnthout el a

Mii sture and shrinkage

25. You know the noi sture content of the produce at
i ntake and at dispatch

26. You do not accept produce which is too wet for
st or age.

27. You consider the noi sture content when you pay
menbers for the produce.

28. Your nenbers understand and agree wth your

met hods for neasuring noi sture and cal cul ati ng
shri nkage.
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29. You never place any bags directly on a floor which
is conpl etely danp-proof, but use dunnage and/ or
wooden pl atforns.

30. You arrange adequate ventilation of the produce in
the store whenever it is needed, provided that the
weat her is favourable.

31. You take action immediately upon discovering
produce damaged by noi sture.

Pests

36.

37.

38.

32. You keep the store scrupulously clean to nake life
difficult for pests.

33. You keep the outside area clean and free from
rubbi sh which can harbour pests.

34. You inspect regularly and frequently for signs of
rodents and insects in the store.

35, ow and can apply suitable, effective nethods for
control

You know and can apply suitable, eEffective nmethods for
i nsect control.

You have the equi pnent and naterials needed for pest
contr ol

You know the risks and the safety regul ations for use of
pestici des and you can take the responsibility for any
use of hazarduous chemicals in your co-operative.

39. You keep all stocks of pesticides under |lock in a separ-
ate pl ace.

Costs

40. You know the total cost of bags and ot her containers
used for storage.

41. You know the value of the | osses in storage due to
shrinkage and pest infestations.

42. You know the total cost of your storage operations.

43. You know that the benefits exceed the cost of storage.

44,

You consider continuously ways to reduce storage costs
and to increase storage benefits.
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COMPLEMENTARY EXERCISES

To conpl ete your studies of this
topic, you should take part in
sonme of the follow ng exercises.

PRACTICE

DISCUSSION

| bui L di

Make up a check-list, in brief note formbut conplete, for
all the points you would look for if you were inspecting a
store that your co-operative mght want to rent.

TIhe shrinkage probl em

Di scuss and anal yse the shrinkage problemin your co-opera-
tive. Suggest i nprovenents to

al the neasuring of weight |osses due to shrinkage;
b/ accounting for the |osses;

c/ inform ng the nmenbers about the problem

TIhe pest problem

"Serious infestation problens can be avoi ded by keeping rats
and birds out of your store and by ensuring that produce and
ot her goods delivered to the store are free of infestation.”

Comment on this statenent. How far is it true? Wat el se
can be done, if you have no neans of disinfesting |arge
stacks of produce, to prevent the devel opnent of serious in-
sect infestation?

TIhe paperwork

Pl an the lay-out of a standard stock card and stock record
book for use in your store. Draft themwith all the head-
ings needed to rem nd the user of everything that should be

recorded, but keep them as sinple as possible to nmake the
paperwor k easy.



Have you studi ed these other MATCOM "Learni ng El enments" for
staff of agricultural co-operatives?

L SBN

Basi ¢ economi cs of an

agricultural co-operative 92-2-103699-5
The budget 92-2-103698-7
Suppl y services 92-2-105021-1
Crop collection 92-2-105161-7
Pl anni ng 92-2-105215- X
Transport 92-2-105820-4

MATCOM has al so desi gned a conprehensi ve si x-day course on
" St orage Managenent" as well as several other courses for
managers of agricultural co-operatives.

The Trainer's Manuals for the follow ng courses are avail -
able fromlLQO

L SBN

Col I ecting and receiving agricul tural

produce 92-2-103164-0
Transport managenent 92-2-103855-6
St or age managenent 92-2-103165-9
Mar keti ng of agricultural produce 92-2-102983-2
Suppl y managenent 92-2-102365-6
Rural savings and credit schenes 92-2-103371-6
Staff managenent 92-2-102939-5
Wor k pl anni ng 92-2-103479-8
Fi nanci al managenent 92-2-103478- X
Cost accounting and control 92-2-105080- 7
Ri sk managenent 92-2-103956-0
Proj ect preparation and apprai sal 92-2-102446-6
Export marketing 92-2-103681-2
Managenment of |arger agricultural

co-operatives 92-2-102631-0
Co-operative Audit and Contr ol 92-2-107870-1

Inquiries and orders for MATCOM training material should be
sent to:

The ILO-MATCOM Project
c/o COOP Branch
International Labour Office

CH 1211 Geneva 22

Switzerland





