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INTRODUCTIOR

The Seminar on the Reduction of Post-~Harvest Food Losses
in the Caribbean and Central America was held in Santo
Domingo, Dominican Republic during August 8-11, 1977,

It was attended by 90 persons representing 12 countries
and 9 international organizations.

The proceedings were published as presented (Spanish or
English) in Volumes I thru IV. The list of the participants
program and conclusions and recommendations were published
in Volume V,

Although the Seminar was conducted with simultaneous
translation, many important presentations were published
in Spanish only. To meet the demands of the English
spesaking Caribbean countries IICA is publishing this
sixth volume which contains all of the presentations
wvhich were made in the English language and the English
translations of selected documents which were presented
in Spanish.

It is hoped that these documents will prove useful in the
" identification and implementation of projects to reduce
post-harvest food losses in countries of the Caribbean.

Jerry La Gra
Agricultural Marketing Specialist
IICA Regional Office, Santo Domingo, D. R.
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DOCUMENT VI- A

THE ROLE OF POST HARVEST FOOD LOSS REDUCTION IN
IMPROVING THE ECONOMIC AND NUTRITIONAL_STATUS OF
TROPICAL POPULATION* :

By:

Malcolm C. Bournme

*Prepared for the Seminar on the Reduction of Post-Harvest Food Losses
in the Caribbean and Central America. Santo Domingo, D. R., August 8-11,
1977.
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INTRODUCTION

Most tropical countries have long recoﬁ\ized that one of the major
problems that needs attention in their program for develomt is that of
increasing the supply of food, because a population that is not well fed
is prone to deficieuc)j diseases, ,-oi-e susgoptible to infectious diseases
and does not have the energy to work hard. As a result of this recognition
of the fobd problem a great amount of effort has been devoted to increasing
| the production of food. This increase has been accomplished through three
avenues of activity i) increasing the area of land under production; ii)
incr?ssing the yield per unit of area; and iii) multiple cropping systems
in which more than one crop is produced from a given plot of land in a
year. .

Each of these avenues to increase the production of food have had
successes. However, increasing the production of food is not the real goal
of these activities. The real goal is to put more food into the mouths of
the people and this necessitates moving ‘the food through the delivefy system
all the way to the point of consumption. Many activities are required
to take the raw agricultural product that 'is harvested in the field and
to transport and convert iv into food on the plate ready to eat. in
this "pipeline' that takes the food from the farm to the table, there
are many opportunities for the food to be lost with the result that much
of the food that is being produced never reaches the consumer for whom it
was intended. The problem .fs shown in cartoon fashion in Figure 1.

A number of people over the years have pointed out thnt. the post
haqut p?esmation and storage of food are matters of importance, dbut in

general these comments have not received a great deal of attention. There
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was an abrupt change in the interest level of post harvest handling and-
stornge of foods on September 19, 1975 when fhe United Nations General
Assembly, meeting in New York, passed the following resolution: "The further
reduction of posi harvest food losses in developing countries should be
undertaken as a matter of prioritf, with a view to reaching at'least a SO%
reduction by 1985. All countries and conpet;nt international organizations
should cooperate financially and technically in the effort to achieve this
objective”. This resolution has drawn the attention of the highest levels of
governments and donor organizations around the world to the problem of post
harvest food losses and has resulted in a number of actions being initiated.
Within a given region the daily demand for fbod_is c&nstant over the
" course of a year (if we ignore population changes) but the supply of food
for the region is very uneven from day to day over the course of the year.
Food preservation, storage, and transportation are the mechanisms which
mankind has d;velopod in an attempt to match the very dncven day-to-day
supply of food with the even day-to-day demand for food. This problem of
matching the uneven food supply to the even demand for food has been one
of the classic historical problems that has always faced mankind. Today,
thanks to increased knowl&dge, and better equipment we are better able to |
solve this pfoblel than in any other period in the hist;ry of the world. -
There are a number of benefits to be obtained from reducing the wastage
. of foods ih the post harvest chain. The first of these is nutrition. '
Since less food will be lost there will be more nutrients available for
.the people. Although food losses are usuilly assessed on a weight basis
we need to remember that many losses give a higher percentage nutrient

loss than the weight loss figures alone would show.
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Post harvest loss o'f food represents an economic loss, and the economic |
loss increases as the food moves down the pipeline that connects the
farmer to the consumer becsuse to the cost of the food that is lost at
each step must be added the cost of storing and handling of the food in all
the previous steps of the chain. This is demonstrated in Table 1 which
shows the average prices for foods in the U.S. in 1976.

The first column of figures in .table 1 show the average price the U.S.
farmer received for typical foods while the second column lists the average
retail price paid in the U.S. The third column gives the ratio: retail
price/farm value. The increases in price as the food moves along the
marketing chain are substantial. One pound of rice lost at the.farm
represents a loss of 10.5 cents, but the same pound of rice lost in the
supermarket represents a loss of 44.7 cents. It is necessary to reduce
losses at every step along the marketing chain that connects the producer
to the consumer. |

Another important economic aspect of post harvest food losses is
that the importation of food in substantial quantities places a very heavy
burden upon the overseas currency reserves of tropical countries. If
these countries could reduce their post harvest losses it voﬁld reduce or
eliminate that cqmtry's dependence upon imported foods thus reducing
the problems that importing of foods places upon their overseas currency
reserves. | . ‘

Yoi another important aspect of po#t hafvest food losses is the
"feed back incentive". In many instances farmers could weli increase their
pro&uction but at pfeseat- they are unable to store food for any lengthy
period of time and the food is spoiled and lost. There is no incentive for
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these farmers to increas.e production when they know full well that the’
extra production will spoil before it can be utilized or sold. If the
post harvest losses that they suffer at present could be reduced or eliminated !
there would be more incentive for them to increase production. -

It should be realized that the U.N. goal of reducing post' harvest food
losses by 50% by 1985 is a major undertaking that has never before been
attempted in the l}istory of the world. It is a most worthy and noble goal,
but it is also a treuendous challenge. It will require the total mobilization
of the world resources in the field of post harvest foo'd technology and
stor;gc' cng:lneei‘ing to achieve this goal. |

What is a Post Harvest Food Loss?

An important preliminary action in working in this area is to define
the exact meaning of the term "post harvest food loss" and establish the
boundaries of concern. A preliminary working definition of this term
is given below. For the sake of convenience it is divided into three
parts:

"POST HARVEST" means after separation from the medium and site of
immediate growth or productian of the food.

Post harvest begins when the process of collecting or separating food
of edible quality from its site of immediate production has been completed
and ends when the food enters the mouth. The food need not be removed
any great ‘.distmco from the harvest site but it must be separated from the
.-ediu- that produced it by a deliberate human act with the intention of
starting it on its way to the table. Three periods of time may be identified
during which food may be lost o
a) g' eharvest losses occur before the process of harvesting begins.
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For example, losses in growing crops due to'noods. diseases, insects and rodents.
b) harvest losses occur between the onset and completion of the process of |
harvesting. For example, lbsses due to shattering when harvesting grain.

c) post harvest losses occur between the completion of harvest and the

moment of human consanption.

Harvest losses and post harvest lossés are sometimes grouped together
under the heading "post production" losses.

“FOOD" means weight of wholesome edible material that would normally
be consumed by 'lu-ans. measured on s moisture-free basis. Inedible portions
such as hulls, stalks, leaves, skins, bones and shells are not food.
Potential foodi (for example, single cell protein, leaf protein and waste)
are not foods; they do not become food until they are accepted and
consumed by large populations. Feed (intended for E.onn-pt:lon by animals)
is not food. .

"LOSS" means any change in the availability, edibility, wholesomeness
or quality of the food that prevents it from being consumed by pecple.

Appendix A 1ists s mmber of specific examples to show how this
definition of post harvest food loss works out in practical situations.

o Causes of Losses : |

There are many ways in whic; food may be lost and become unavailable
for human consusption. The problem with food is, that although man harvests
or hunts food for his own personsl consumption there are many other living
organisms that want to use this food for their own use. The organisms
range from large gniuls such as deer and monkeys through small animsls
such as birds and rodents, down to small forms of. life such as insects,

and on down to microscopic forms of life such as molds and t;acter‘u.
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In addition, there is a natural téndency for food, which is built up
principally from inorganic carbon and nitrogen sources into complex
energy-rich compounds, to degrade again to the silplq inorganie eempounds
from which it was produced in the first place. These biochemical and
chemical reactions occur spontan;ously’ and lower the quality of the
food. | It is for these reasons that the preservation of foods has been one
of the prime concerns of mankind throughout recorded history.

The major causes of losses are listed below under the headings primary
causes, and secondary causes (Bourne 1977).

A. Primsry Causes of Loss

a) Biological and microbiological. Consumption cur'dmge by imsects,
mites, rodents, birds, and large animals and by microbes such as .nolds
and bacteria. | .

5} Chemical and biochemicsl. Undesirable reactions between chemical
i:o-po\inds that are present in the food such as the Maillard reaction,
fat oxidation, and a number of enzyme activated reactions; accidental
or deliberate contamination with harmful substances such as pesticides,
or obnoxious substances such as lubricating oil. .

¢) Mechanical. Spillages, abrasions, bruising, qxcossive polishing,
peeling or trimming, puncturing of containers, defective seals on cans
and other containers.. .

dj Physicul. Excessive or. insufficient heat or cold, improper
atrosphere.

' o) Physiological. Sprouting of grains and tubor.;., senescence in
fruits and vegetables, and changes caused by rospiiat’ion and transpiration.
. £) Psychological. Human gvorsion. such as "I don't fancy.eating -

that today", or refusal to eat a food for religious reasons.
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Some of these causes of losses interact. For example, respiration
generates heat which if not dissipated will accelerate biochemical and
chemical changes. If the temperature continues to rise, the po_int is -
reached in stored grains where insects infecting the food ﬁo away
from the hot spot or are k;llad. In extra-e cases the temperature can
rise to the point where the food begins to blacken and evbntmlly burn
(spontaneous combustion).

" In some c#ses -oro than one of these causes may be responsible for
food Ioss. Multiple causes may work simultaneocusly or sequentially.
Simultaneous action is the growth of mold and insects at the same time.
An exsmple of sequential action would be first the growth of mold which
is stopped by drying, followed by biocheilcal reaction caused by the
enzynesv elaborated by the mold that results in unacceptably soft texture,
rancid flavor or inferior color.

B. Secondary Causes of loss

Secondary causes are those .thtt lead to conditions in which primary
cause of loss can occur. These umny.ure the result of inadequate or
r_,on-existant inmput. Exemples are: |
a) 1nadéqnate drying equipment of poor drying season;

b) inadequate storage facilities to protect the food from insects,
rodents, birds, rain and high humidity;

¢) insdequate transportation to get the food to market before it spoils;

d) inadequate ‘rofrigmtod or cold storage (for perishables);

e) inuieqnato marketing system; |

f) Legisnvtion.ﬁ The presence or absence of ‘legsl sWs -can affect the
eventual retention or.rojoction of a food for luman use.
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Ther§ are times where it is possible to use a piinary cause to offset
a secondary cause aaﬁ vice versa. For exa-plo,'tho p:oblel of an inadequate
transportation system can be partially overcome by drying of grain so that !V
it ‘does not become moldy so quickly, or by growing a variety of tuber that
has lon;or-ieoping properties. Conversely, insufficiently dried grain can
¢§o rushed to market and sold before it molds if good titasportation and
 ~-arkgting'scfv1ces are available.

All stored foods undergo deteriorative changes during storage which
may cause loss of flavor, color, texture or nutritional value. There is no
known mothod of stopping these deteriorative changes. This is a fundamental
fact that lies behind all food preservation activities; Food preservation
technology can slow down the rate of deterioration of quality but it cannot
stop the deterioration. Every food, no matter how well éreserved.yuill
eventually become unfit for hman consumption if stored for sufficient
length of time. From a practical viewpoint, however, we know that cereals
and many other dried foods, togéther with some of the processed foods, can
be stored and -aintpined in good'conditien for periods of several years
provided they'ha§o been correctly preserved and subjected to good storage -
conditions aﬁd good -nnaj:-cnt practice.

Losses may occur anywhere from the point of harvest up to the point.
of consumption. These may be classified into the following headings:

1. Preparation is the preliminary separation or extraction of edible

from non-edible animal and agricultural production. For example, the
dehulling of griin, slinibtering and dressing of animsls, extraction of
suggt from sugar cane, and peeling of fruits and vog;tablos;

2. ';resdrvition 1§.the prevention of loss and spoilage of foods. For'fxa-ple;.'

the drying of grain or fruit, the refrigeration or canning of vegetables






or fish, and the use of antioxidants to dcla} the onset of rancidity in
fats and oils.

3. Processing is the conversion of edible foods into another form more
acceptable or more convenient to the consumer. For example, making

bread from wheat, brewing beer from barioy and making sausages from meat.
«. Storsge is the holding of foods until consumption. Some foods are more
highly perishable than others and do mot have as long a shelf life

baf&rov spoilage begins. The perishability of foods may be arbitrarily
divid;d into three classes: '

Class I.  Highly perishable foods that spoil within a few days unless
'so-e mothod is applied to 'mtrol the spoilage. Examples in this group
are milk, fish, meat, and many fruits and vegetables.

Class II. Perishable. These foods take from several days up te several
months before spoum occurs. Examples are potatoes, apples, citrus
fruits, and fats and oils. ‘

Class III. Stable foods. These can be kept for months or years before
spoilage. Typical exsmples are cereal grains, nuts, oilseeds, sugar, and
honey. | )

5. Transportstion. Many differemt forms of transportation are used to move
the food step by step along the pipeline that commects the poi'nt of
production to the point of consumption. |

6. Hmmg' tion. Mc.:omlo_smqffoodhthohm. For
example, studigs in the U.S. have sM that the average American household
discards approximately 10% of the solid food that has been purchased
(Hatrison et al. 1975). It is not known how high in-home losses of

foods are in tﬁpiul countries but since the cost of the food in relation
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"to income is very high in most tropical countries it is prothlo that

the in-home losses of food are less in tropical countries than in the U.S.
| Of the six locations of loss named above, probably the more important

ones for food loss reduction programs are preparation, preservation and

storage.
What do we cut in half?

A very important segment of the problem of responding to the U.N.
resolution to reduce losses by S0% is to know how large is the quantity
that has to be cut in hilf. We need to know how much food is presently
lost in the post harvest food chain and where it is lost if we are to
.hlVO any means of measuring how close we sre coming to sccomplishing the
goal of the 50% reduction. This is where we run into a major probles.

Most experts acknowledge that post harvest losses of foods are large,
Qspocinlly in tropical countries or that they are needlessly higher than
they need be and that they can be substantially reduced at an economic

cost but there is very little relisble data based on experimentsl measurement
to tell us exactly how much food is lost overall. We do know that millions
of tons of food worth billions of dollars are lost after harvest each year.

‘Losses are highly variable depending upom the commodity that is
being epmidored. the country, the climate and other conditions under
which the food is handled, and the length of time the food is stored.

We would expect to find higher losses in perishadble foods than in stable
.foods. we would expect the extent of loss would increase as the time of
storage is lengthened, and we would expect that the losses be higher in
hot .izliutc's' than in cold climates but having stated these generalities
we &e still faced with the problem of exactly how much food is lost. ’
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The honest answer to the question, "How much food is lost"? is that
we do ﬁot know exactly. We are presently fa'cod with the problem of
obtaining relisble factual dsta on the extent of losses for a given food
under s given set of conditions stored for a given time. One of the
principcl objectives of this seminar is to get mforution alm these
lines. ’l‘his information should show us where the greatest losm ocecur
and .p'o;lnt out those loss reduction activities that have the highest priority.
They will slso provide a benchmark against which progress in reducing losses
can be measured.

‘Many of the figures for the extent of losses that are quoted by the
communications media and somstimes in the scientific literature are unreliadble
because the amount of loss has been estimated and not obtained by actual
measurement. There is often the temptation to cite "worse uu". figures |
to dramatize the problem in order to obtain some action. Yet another
problea that complicates the reliability of data is that even some of
the figures that have been cbtained by careful measurements are manipulated
for various reasons. In some cases there is the temptation to exaggerste |
the figures of loss, perticularly if there is a prospect that high figures
of loss willmta“sumut:ftumdomr. In other cases there
is s temptation to minimize the loss figures in order to prevent the
embarrassaent of ulmovlod;iu the magnitude of losses, or for financial
or trading reasons. DePadua (1975) has estimated the losm of rice
in the Phuippims to be as follm
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Table 2. Post Harvest Losses of Rice in the Philippines

ration Range of Losses (%)
Harvesting 1-3
Handling 4 _ 2-7
Threshing 2-6
Drying ' 1-5
Storing ' 2-6
Milling 2-10
Total ' : 10 to 37

Cutting these losses by S0% would increase the supply of rice in the
Philippines by a figure that lies between 5% and 18.5%.
Special Problems of Tropical Countries

Tropical countries have a number of problems in their battle to
Teduce post harvest food losses that are not found in temperate climates.
Even if the'tropical countries had the same per capita income as the
developed countries the special problems that they face pose a much more
difficult set of conditions in p;oserving their food supply than is
experienced in the temperate zones. Soie of these problems are ligted ..

*

below: :
1) High temperature - The continual high temperature of the tropical coﬁntries;
provide ideal conditions for rodents to multiply all year long; and for ;
favoring ihe growth and ;nltipItcation of insects and molds. The cold ?
_winters of temperate climates slows down or stops the reproduction of 1
rodents and insects. The feeding of inso?ts ceases below about 15°C,
and in very cold climates the insects can be killea.”
" Deteriorative changes that result from chemical and biochemical

chaﬁgos in storodrfoods proceed at a faster rate at higher tenperatures 



Digitized by GOOS[Q



-13-

causing the quality of foods to deteriorate ioro rapidly in tropical
climstes. For example Figure 2 shows how the quality of canned goods,
(which are looked upon as being very stable items), deteriorate more quickly
under warm conditions of storage. Figure 3 shows the loss of vitamins in
canned foods stored at different teﬁperatures. The rate of physiological
changes in horticultural products is also.dependent upon temperature. Unless
subjected to some kind of cooling they will deteriorate more quickly in
a tropical climate than in a temperature climate. This is shown in Pigure 4
where the loss of.quplity of lettuce and asparagus is plotted against
storage time. ‘ ‘
2. High Humidity - Cereals and other dry foods are rosist;nt to the
growth of molds when their moisture content is too low to support mold
grovth. The normal molds require for growth a moisture content in the
food that is in equilibrium with an atmosphere of 80% or higher relative
humidity. The RH in the humid tropics is sbove 80% much of the time with
the result that it is difficult to reduce the moisture contemt of dry foods
to less than 80% equilibrium relative mmidity. After the moisture content
has been reduced to the required level the food will absorb moisture from
the high humidity air and beCome moldy unless protected f?on the moist
at-osthre. This problem is not encountered in climates where the
prevailing relative humidity is below 80%.
3. Knowleﬁgef- The causes of losses in foods are known and the means of
minimizing these losses are also known. In many countries this knowledge
is not widespread among the population.
. Needed Actions
a). Commodities. Attention should be given to a wide variety of foods
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that suffer post harvest losses. This should include cerealAgrains. dry
legumes, roots and tubers, and a limited nuﬁber of perishable foods.

One problem with perishable foods is that there are so many of them that

it is impossible to adequately pay attention to 211 of them. Hence it
would be valuable to select for attention a limited number of perishable
foods (such as a few fruits, vegctables and fish) for attention in reducing
post harvest food losses. If the number of perishable foods was restricted
-to pehaps 10 or 12 of the most important it would enable the problem to
bo'rgduced to a manageable level and much progress would be made. If an
attempt is made to reduce post harvest losses in all perishable foods the
effort will be spread so thin that there is a good liklihood of small
accomplishment. )

b) Equipment - There is a need for construction of many storage and
food handling facilities in developing countries. This includes storage
for grain, storages for tubers, and refrigerateﬁ storage capacity for
perishables.

- Many any smaller fcod extraction plants that are used for extracting sugar
from sugar cane and 0il from oilseeds could be improved. In contrast to
large operations which usually provide a highly efficient extraction;
these small scale extraction plants are generally inefficient, extracting
only 50 to 75% of the desired ingredient, which results in considerable
loss of edible material. |

The dehulling and milling of ceréals are frequently sources of losses
in fodd..ospecialiy rice. There is a need to i-p&ove the efficiency of
these dperationsﬂ '

c) Education - It is significant that methods for controlling post
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harvest food losses are well known §nd widely used in the developed
countries but to a3 much lesser extent in daﬁeloping countries. Therefore,
a major educational effort across the whole spectrum of society in
developing countries is needed in order to make the populations aware of
the fact that large post harvest losses in foods are not inevitable and that
there are known causes for losses and kno;n cures for each of these losses.

d) Adaptative research - Although the basic knoJledga of food
preservation and storage is well known and the technology is Qoll developed
in developed countrieQ there is a need to develop packages of low cost
appropriate technology that will fit right into the existing practices
and customs of each country. Most of this work should be country specific,
taking into account local customs, local builhing.natoriuls,»cnd the
existing incentives for farmers and food handlers to adapt the new
package of practices. It will be necessary to work out every aspect of
the total package in detail and check it out in practice before it is
tdught on a wide scale.

In some cases common sense is what is needed. For example soft
fruits should be stored and transported in shallow containers in order to
ninimize losses due to brulsingand squashing. All foods should be
shaded to ieep them out of the direct rays of the sum. Poods that are in
direct sunlight can be 20 to 30° higher in temperature than foods that are
shaded. This'higher temperature in direct sunlight greatly accelerates
the rate of deterioration. |

There needs to be adaptive research in the drying and storage of
grains and some of the perishables. There is a need to develop low
costs methods for reducing the temperatures of stored foods. Even
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partial cooling will extend the sbelf 1ife of many foods, and'althbugh

not as effective'as complete refrigeration for perishables, it is better
than no cooling at all. Many of the tropical roots, tubers and fruits

have a optimal storage life at temperatures in the range 50-55°F and
subject to chilling injury at normal refrigeration temperatures which are
in the range of 32-40°F. simple methods of reducihg temperature should

be of particular use for extending the storage life of these products
because it is easier to achieve a temperature of SO°F than s temperature of
32°F.

" Figure 5 is a sequel to the cartoon shown in Figure 1 and shows how
the above mentioned activities can increase the quantity of food available .
to the consumer.

Conclusions

The large numbers of undérnourished people in the world who are sick,
lethargic, apathetic and stunted in physical and mental development bear
eloquent testimony to the need for greater food intake. But most of these
people do not have the money to buy more food. Even when jobs are available
their pooi state of health often prevents them from working #nd earning the
money to buy the foo&.they need. The prices paid to the farmers cannot be
reduced to any extent Lecause the farmers are close to the subsistenée level
themselves. How can we make more food available at lower cost and break
this vicious cycle?

Figure 6 shows schematically the increase in price that occurs as food is'
moved from the prdducer to the consum;r and how reduction of post harvest
losses might reduce the price of food to consunefs without lowering the
:price p&id to the farmer. .The cost of post harvest losses need no longer '

be absorbed by the farmer and the middleman. If these savings are passed
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on, the consumer can purchase food at a lower price with no reduction of
ome to the farmer or the middleman. It is a situation in which every

inc

person wins, and the only losers are the "stealthy thieves" - the rodemts,

insects and molds that steal and spoil our food.

It is my hope that the participants in this meeting will take a hard
Jook at the entire post production syste-’that moves food fro- the producer
to tﬁe consumer and using their knowledge and experience of conditions in
this region of the world, plan and implement those activities that will most
offectively reduce post harvest food losses in this region. You have the
opportunity to change the course of history of the food supply of your country.
This represents a great challenge and a lot of hard work, but the payoff will
come when you see your people better fed, and your country becoming more

prosperous as a result of your actions.
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Table 1. Average Prices of Foods in the U.S. - 1976

Food Fara Value Retail Price  Retail Price/
Cents Cents Fara Value
rice 1 1b. _ 10.5 44.7 4.26
dry beans 1 1b 24.6 54.4 2.21
sugar S 1b 51.5 126.6 2.40
white flour § 1b 34.9 95.1 2.72
white bread 1 1b 3.8 35.3 9.29
cookies 1 1b 10.6 94.6 8.92
potatoes 10 1b 49.3 149.9 3.04
onions 1 1 10.2 24.5 2.40
tomatoes 1 1b 23.8 57.7 2.42
oranges 1 doz 22.0 108.7 4.94
beef, choice 1 1b 77.7 142.1 1.83
eggs, large, 1 doz §8.2 86.0 1.48

(Data from Agricultural Outlook, May 1977)
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APPENDIX A

This appendix lists a number of specific examples to show how the definition
of post harvest food loss (given on page 4-6) works out in practical
situations.

1. Grain becomes post harvest after it is separated from the stalks and
brought in from the field. It need not be removed from the farm; thus
on-fara storage of grain is post harvest, but untouched grain on the
stalks in the field is preharvest, and bundles of grain in shocks in the
field are in the process of harvest., Ears of corn that are turned down
and allowed to remain on the stalks in the field are in the process of
harvest. The corn does not enter the post harvest stream until it is
separated from the stalks and removed from the fiold;

2. Animals and birds become food after slaughter and dressing. Losses
before slaughter are not post harvest losses. Carcasses that are discarded
after slaughter because they are diseased or otherwise unfit for husan
consumption sre not post harvest losses; they were unfit for human
consumption before slaughter but the defects were not evident until after
slaughter. Carcasses that pass inspection after slaughter, and sub-
sequently develop defects that make them unfit for human consumption are
post harvest losses. '

3. Fish becomes post harvest after it has been pulled into the boat. A
fish escaping through a hole in the net before being landed is not a post
harvest loss. If after being landed, an edible fish is thrown back into
the water because it is 6f the wrong kind, size or quality, it is a

post harvest loss. If it is thrown back because it is inherently inedible
(e.g., & poisonous species) it is not a food loss.

4. Pruit becomes post harvest after it has been picked from the tree and

placed in containers. Fruit that falls from the tree and is allowed to .
rot on the ground is not a post harvest loss becsuse it was never harvested;
however, if fallen fruit is picked up and placed in containers for the
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purposes of utilization, then it becomes subject to post harvest losses.
Sinilarly vegetables become post harvest after separation from the plant by
human intervention; roots and tubers must be removed from the soil to
enter the pbst harvest system.

S. Milk becomes post harvest as soon as it is drawn from the udder unless
it is rejected as being unfit for human constmption at the time the animal

is milked. Any subsequent losses in milk or products manufactured from
milk are post harvest losses.

6. Eggs enter the post harvest food chain as soon as they are separated
from the hen by human intervention. Eggs broken by the hems are not post
harvest logses. Eggs that are rejected for human consumption because of
defects present in the egg when they were laid are not post harvest losses
even though the rejection might occur some time after laying (e.g., if
candling discloses excessive blood spots). |

7. A quantity of rye is found to be contaninated with ergot and is
condemned. This is not a post harvest loss because the rye was unwholesome
at harvest but this fact was not discovered until later.

8. A quantity of peanuts is condemned because it is contaminated with
aflatoxin. If the aflatoxin was present in the peanuts at the time the
plants were pulled from the ground it is a preharvest loss. If the aflatoxin
developed during the time therpeanuts were curing in the field, it is a
harvest loss and if the aflatoxin was formed because of faulty storage
conditions after the peanuts were brought in from the field it is a post
harvest loss. This is one of the difficult cases because it is not always
possible to determine at which point the Aspergillus mold grew and formed

the aflatoxin. Since the contamination usually occurs during curing in the
field, aflatoxin should be considered a harvest loss unless there is strong

evidence to shou tlut tho mold grew while the pnmts were in post harvest
storage.

9. 100 toms of puldy'zjico are milled yielding 80 toiu of unpolished rice.

There has been no food loss becsuse the hulls are inedible.
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10. 100 tons of paddy rice are milled yielding 60 tons of whole polished
grains, 20 tons of broken grains and 20 tons of hulls and bran. The 20
tons of broken grains are a food loss if they are not used for human
consumption because this is edible material. The small quantities of
endosperm that are rubbed off by sbrasion and are removed with the bran
are a food loss. The weight of hulls removed is not a food loss. The
weight of bran is another difficult case becsuse it contains valuable
nutrients and sometimes it is eaten. Since the bran is usually not eaten
it should probably be excluded as a food loss, but this is a debatable
decision. '

11. . 120 tons of rice with 20% moisture are dried, yielding 110 tons of
rice at 10% moisture. There has been no food 10ss because the only change
was in the moisture content. '

12. FPood that is condemned because it fails to mest legal standards is
& loss if it was in compliance with those standards when it first entered
‘the post harvest systea.

13. Theft is not s food 10ss. The fact that the food moves from legal
channels into illegal channels does not alter the fact that the food is,
presunably, still used for human consumption. |

14. Food that is spilled is a loss unless it is picked up and reclaimed.

15. PFood that is consumed by rodents, birds, and other non-domestic
animals after hmest is completed, is 100% loss.

16. Grain that is contaminated by insects can range from a small loss

to 100% loss because insects cause both weight losses and quality losses.

" Insects usually consume only a smell portion of the food they contaminate.
’l'ho,,confdsed flour beetle larva (a heavy feeder for an insect) is estimated
‘to consume 26 milligrams of food during its development to adulthood. It°
‘Tequires an enoimous nunber of larvae to directly consume s significant
quantity of food and occasionally the insect population becomes so ﬁigh
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that significant direct weight loss occurs. However, insects damage much
lore than they consume. Their frass snd webbing can spoil many times the
wount of food they actually consume. When the extent of insect infestation
s ml; the food can genexally be reclaimed making the loss small. A

»int is reached in heavier infestations where health, legal, cultural,
lesthetic or fiscal factors, or the difﬁculty of reclamation cause 100%
.0ss, even though only a small percentage of the food has actually been
:onsumed by tho insects.

7. 1,000 1bs of field run potatoes are passed through & cleaning & grading
'lant and yield 800 1bs saleable potatoes, 100 1lbs of undersized potatoes and
00 1bs of rocks and dirt left in the washing tank. The reduction in weight
esulting from the removal of rocks and dirt is not a food loss. The 100

bs of undersized potatoes are a food loss even though they have no present
conomic value and are discarded, because they represent edible food.

8. When the quality of a food deteriorates to the extent that it is
onsidered unfit for humsn food and it is diverted into animal feed, it
hould be considered 100% loss. We are concerned with food for humans, not
eed for animals. It might be argued that the food returned by the domestic
nimal should partly offset the food + feed loss. SInce the conversion
fficiency of animals is generally less than 10% it seeas that writing this
££ as 100% loss would be the simplest method of handling this situation,
nd that it would not csuse anf significant decrease in the accuracy of

he bookkeeping. Foods that are produced expressly for animsl feed are not
ood losses since it was the intention to use them as feed from the outset.
his exaaple refers to crops that were intended to be used as food |

ut were diverted into feed because of loss of quality.

9. Food that is discarded for minor or major quality defects after

atering the food chain is considered 100% loss. Examples of minor quality
afects are day-old bread, snd fruit with a blemished skin or unusual

1ape. anples'd‘_ major quality defects are food that is burned in cooking,
>1dy bread, stale eggs, overripe fruit and rotten vegetables and fish.
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20. A quantity of appl'os in cold storage suffers internal breakdown of the
flesh after two months when the expected storage life of this variety is
six months. Investigation shows that the cause of the problem is calcium
deficiency in the orchard. This is a post harvest food loss even though
the correction of the problem (better cslcium nutrition for the trees) is
preharvest because the apples were in a wholesome, edible condition at the
time of harvest and there was time for them to be marketed and consumed
before the problem of internal breakdown appeared.
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JINTROQUCTION

Guyana with its land eree of soms 83,000 ¥q. siles ant populstisn
of just less than one million peaple; Poris part of the continer. of South.
America, 1t {s a biot’i'voly young countty with less than ‘four ‘ untred
.yuro of recorded history end ie pecpled by descendarite of Ameiindisns,

- Europeens, Africans, East. Indians, gnalnauxtum of those wthnioc groups.
It is a country in which Agrioultur®s hes enjoved pride of ssotortel pimoe:
frb. the {nosption with all ensrgiee d.tmto'd' to bundlny on the Amsrindisn
and European heritagese to its ourrent population.

Agriculture is still conaidered to have &n faportant rols to
puymwpmofmmtwmmmwmwim.m
thoimotofﬂnnctormmnoniogrmhmbm.wh. 1twited by -
the vicious cyclfo relationships bot!o.n production and caneervation, . n
the absence of requisife lsvels of production, systems of conservetion have
not proven to be sconorically feasible; in the absence Of edequats systams
of conesrvation, production hes not bean effectively stimulated. In.fuct,
the ebsance of necessary systsms of conservetion hes constitutsd w stronmg
- dis=incentive to praduction while promoting esvere wastage of the limited
volume of production. vﬂmrtholm. sgriculture provided, 31% of the GDP
of tha netion.in 1975 es compared to 4% from each of tha ssrvios end

/0002
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and industrial sectore.

. In 1975, Agrioulture provided opproxiutaly 63% of the total
exports with sugar end its by~products accounting for 51%, rice 10%,
shriao 1% and other iteme 0,75% This reflecte the historical adven-
tages afforded sugar and rice in the evalution of production end markete
ing systems in Cuyans. Sugar production is a plantation exsrciss, while
tice ie grown by Andividusl families on holdinge varying in eize from
0.5 ac. to .J.,Ooﬁ ac, The two cropa agcupy most of the coastal belt of
the country. Hintexland sgricuiture includes extensive beef production
and amall socala foad qrop production on the shifting cultivetion pettern,
These cupphmnf the production of food 'in the cmﬁl mu.

All in all, egricultural ectivities involve some 70% of ths
population and utilisu someuhet less than 20% of the country's land mass.
Thess agtivities besnefit from infrestructural worxe which include an |
extensive aystem of see defencas &nd & network of canals for dreinage end
irrigation of the los=lying cosstal cleys. This area also benefite from
some 400 niles of all weather roads end approximmtely 1,500 miles of Pair
westher accsss routes. Approximetsly 550 miles of fair westhor roads and
Snumershle traile allaw acoses to the femote arces of the country.

In general terms, the impact of Agriculture can be assessad by
a nation's abilfity to feed iteelf. This is dependent not only on 7’3 ..
volume of production and 'it- 1svel of imports, but also on the efficiercy

Jo. »:
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of its system of distribution. Some 12% of the value of Guyanale imports ,
are 'it_.ame of food or féed and the volume of pfoduction of saoms food items

is shoun in the table below:

ESTIMATED PRODUCTION OF SOME FOOD
ITEMS IN GUYANA FOR 1976

Product Population Te hi.::?d::: ion F':t:: nc%.to ToiE::luuV:ge
: . - Price at Farm Gate
(acres) 105, 1b, 68/, | 10%.c8
CROPS | |
~ Plantaine . 8,000, 16,00 0,22 3.96
Eddoes : 568 5,11 0.18 0.92
Sweet Potatoes 220 1,76 0,25 0. 44
Cassave (ewsot) 2,028 8,11 0.10 0.81
Yarm we | 5.60 6.50 | 2,80 -
Bananse 1,400 11.20 0.0 | . 112
Citrus ‘ 2,670 16,02 0.10 1460
Pinsapples 1,130 )} 5.65. 0,14 0.79
Tomatoes 700. 4,06 0.50 2.03
Peppers 125 . 0.75 0,30 |} 0.23
Cabbage | 250 1,25 0.40 | . 0.50
Blacksye Peas 840 : 8,55 0.55 '0e30
Corn _ 3,500 4,20 0..8 . D76
Peanuts 1 350 0.32 0.80 t 0.26
Coconuts 33,000 62,04 0.15 | 9,31
LIVESTOOK Animels | ' |
Cattlet 265,000 - - — -
Beef - 2,14 2.10 4249
Milk — 2,70 gal, 1.35 3,65
Foultrys 8,5M- ~ - -
Meat - 20,60 1b. 1.56 32,14
Egge - : 56,00 0.18 ee.. 10,08
Pigs: : 101,000 — - -
Pork - 5,00 1b, 1.80 9,00

/...4
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The mach:lmry for the distribution of food in Guyana ocomprises

three distinct eysteme. These can be summarized as follows:

l, Farmore — - Consumer
2, Farmeiseecmmmeee——d Wholeseletw 3 Conaumer
r—-—-j Retailer
E———O Comuuir
3,. Farmabeesce——=jCornqration weeed Congaumer
l_ , m—maaed Wholpeeler

~pRetpiler
Consumer

The wholaealer h,.eieie in the function >f collaction since he is ueually .
mobile end buys.from fermers over e sslected ares, He ie knoun locally es
a huckstar and may be euppdrtéd‘ by a retailer ‘sho is pﬁrt' of his hnd.i.y :
operating from the home or from & uiunic:.pal market, He may also retail ta
buyers along his route. The retailer here, refers to the vendora in the
municipel or othex s-u'rketa indluding supermarkets, The corporatish « Guyana
‘Marketing Corporation = is the nationel agency authorised to perform the.
marketing functions for all egriculturel produce except rice and m. 1t
is the mést recent system having been introduced Just-thirteen yeare ago.
It replaced a system by which farmers trensported and sold their praduce
to depots in twe looaticns. The depote engsged in some processing and the
Corpomtion,hae*nbiﬁ‘tained and extendad this practios. In eddition it has

eateblished "Buying Centres" at strategic locetions so that the food grower

/0'0'05
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has bun sfforded the facllity of a range of iolling poiﬁt. end no longer
‘nebda te traneport his:producs over the same distences ho_prnviouo'ly.did.
The Corperstion siso attempts to keep foad pricee relatively low, but hﬁ
pot dt\'nlopod-to the atage where it cen sxert eny reeal ocontrol over the
prises demsnded by the wholssaler snd those retaileors which do not fall
‘within its chein of supermarket outlets.

If we exclude rice, eﬁger and green vegetebles, the Corporetion
channels ebout 32X of Guyena's food praducts Prom the farm to the eonsumer.
Eetimation of the level of post=harvest losses in tﬁe"mrkét!ng systen is
diffioult in the Guysneee context, beomuse the firat two systemes still
embrace’the traditione of ;m,um whatever is saleable and disgarding what
is note  They decide what is to be d.i.oont_bd, but thers is no system of
- »poording this ectivity, The Corpaoretion ie also feced with the nood to.
decarx mterial and though thia ‘omn-be reporded, there hes so fer been no

publishad information es to the respsctive levela for the various
~_ponmoditipe,

| SOST-HARMEST LOSSES
' There is no doubt et « substentidl portion 'al! our Agrioulturel
piodlction te lost between the field.end the consumer, The volume and
value of this loss hea nat been essesesd, but there can. equally be no doubt
as to the negative soci omic consegquencs to the rmation of lost produotion
and the implication that the nationel gepenflity for feedipg Ltwelf s less

/0005
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than sdequetaly oxﬁl&i'&’lﬂ. ‘ To ‘the physisal loss of produotion,. must be
added ths soonomic consequences of the- need to import some nonefood 4tems
'8igs papbr, cardboard; etc. Thase are:twif wepecte of the ebegnos of e
technology for- th'é.util'i'a'atibn end preservation of indigenoge produces
‘Inportdtion of packeging meterial implice that the problem of postsharvest
losses is unlikely to be reduced in the nead future. Thé institutioh of
even preliminary measurss ﬁf hendling is unlikely if not imprectioal in
the circumatences. In eddition, the absence of grading ay-tam_.multe in

a poor quality product and visible waste of useeble mteri..al..k

The bimodal pattarn of reinPall ‘distribution in Guysns ellowe
uenha'tion of two seawons ft.sr trop production. The Piret season ewtending
from Ohy“ to Ootober and the eecond from November to April, Failire eu plan
production so' thet the tlre for herveeting of greine snd beane particulerly,

. cothofdes with the dry periods, ocould, end often does, resuit in loss of
the crop or subetentiel perts theresf., Infent mortelity in livestook.
enterpriesss could aleo assume disastrous proportions if the fariers do not

sttempt to have the, young produced st propitious times in the wet/dry cycle,.

The abeence of a 'uinter  period deniao. tropical spee ﬁf tthe
naturel assistence that lowersd temperatures offers temperete areas in |
etorege of food, and in the control.of weeds, poste end dissesss. It
resylts in a ocontinucus growing acason,  but high hum:l;lity. pntioul@x‘ly in
tha wat ssesons introduces e risk factor in operatipne of harweting end

of storege. In the.wet semecn, fungal infastatione tand to be severs and

[eee?
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in the :dry périods insects eeem to be dominent, though wesvils, tsrmites
and scoushi ents. (Acte spp.) ssem to be et work all yeer rourid,

éugar and rice have enjoyed a relatively ofderad evolution of
technology of produétion, procassing and marketing, but the g_inaul abnnéa
" of wtpudtures dedigned perticularly Por storage and/or érying of produce
tands to incresse the nmtiv.bliufzqotlof'tm clinmate on losess at, @nd

after;. the~harvesting 6f all other orope.’

~On farme etorage of food crope hee not bren & major feature
in the course of development of Guyenese eariculture, Traditionally,
axcept for planting matérial, the farmer, or a member of hie family, markets
hh"-produm by retail or wholesale arrangements. Loss on the farm there-
fore inpludes loss of viability end,Qulmn of materisle which are to be
used for propagation snd deterioretion of produce up fo the time of esale,
This loss is enlerged by the ebsence of drying facilitiee. In ;'ecent times

livestock products particularly poultry, have been etozwd on-femm.4in e

-

frozen state. '

Perhaps the major source of post-harvest los es of food oocurs
in the course of trdnsportation to merket. This arisec largely from
.improper and ineppropriste packeging an& the high amoun's of mechenical
demage which esnsues. The road surfuces and distances to market mey
incrouc. the volume ofi demeged goods. River transport i: elso s source of
loss. Llarge numbers of iteme are in some instances stackid in boats withe

out very much prior packaging. Small ltems may be put into large beskets

/0-08






of its system of distribution. Some 12% of the value of Guyana'e imports
are iteme of food or feed and the volume of pi‘oduction of soms food items

is shoun in the teble below:

ESTIMATED PRODUCTION ©F SOME FOOD
ITEMS IN GUYANA FOR 1976

Product Population Tlh;:.'gr?d:::ion Fn‘::nencg:te Toi:luuzﬁga
: . - Price at Ferm Gate
(acree) 105, 1b, 6$/1b. | 10%.c8
CROPS ' | |

Planteins . 8,000, 18.00 0,22 3.96

Eddoes : 568 5.11 0.18 0.92

Sweet Potatoes 220 1,76 025 0.4

Cassave (eweet) 2,028 8,11 0,10 0.81

Yeme 0w | 5.60 0.5¢ | 2,80 -

Benanas 1,400 - 11.20 { o0 | 0 12

Citrus ‘ 2,670 | = 16,02 0.10 " 1460

Pineapples 1,130 | 5.65. 0,18 0.79

Tomatoes 700 4,06 0.50 2,03

Peppers 125 0.75 0,30 ) G.23

Cabbage | 250 . 125 0.40 0,50

" Blackeye Peas 840 . 0,55 0.55 | ‘0,30

Corn ' . 3,500 4,20 0.18 . DeT6

Peanuts 1 350 0.32 0.0 |}  0.26

Caconute 33,000 62,04 0.15 | 9.31

LIVESTOOK Animalo ' ‘

Cettles 265,000 -— | - -
Beef - 2,14 2.10 4449
Milk — 2,70 gel. 1.35 ‘3,65

Poultrys 8.5M _ -~ ——t . -
Meat o 20,60 1b. 1,56 32.14
Eggs -— : 56.00 0.18 e, 10.08

Pige: 101,000 - - -
Pork - 5,00 1b. 1.80 9.00
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The machinery for the distribution of food in Guyeana comprises

three distinct systeme. These can be summarized as followss

le Farmers — -y Consumer
2, Farmgiwesmmcoece—d Wholesaler . 9 Conaumer
' Retpiler
E—-——-) Comum'r
3., Fcrmed—-—-——-—-}coroqruon wemed Consumer
- -$ Wholpealer

'.- ~pRetailer
- Consumer

The wholeseler assisfs in the function >f collaction isince he ie usually .
mobile end buys.from fermers over @ selected eres, He is knoun locally es
a huckstar and mey be euppdrtéd' by a retailq:i‘hho is pﬁrt’ of hie rmuy :
operating from the h¢me or from a niunieipel market. He may also retail td
huyers along hia route, The retailer here, refers to the vendora in the
municipel or other ;;:irketo indluding supermarkete, The corporatioh « Guyana
V?hnkating Corporation - is the natibnai egency authorised to perform the:
marketing functions for all egriculturel produce except rice and ngu. 1t
is the mést recent system having been introduced Just-thirteen yeare ago.
It replaced a system by which farmers trensported and sold their produce

to depots in twe locetions. The depote angaged in some processing end the
Corporation has Mdtained and extendad this practioce. In eddition it has

eatablished "Buying Centres" at strategic locations so that the food growsr
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has b«n afforded the facility of a ranga of §0111ng poiﬁt. snd no langer
‘hebda te toeneport his:produce-ower the same distences ho_.pr-viouo'ly,d:ld.
The Corperstion efsa-attempts to keep foad prices relatively low, but has
ot d-\;-olopcd.to the stage where it cen exert eny resl control over the
prises demandsd by the wholesaler snd those retailers which do not fail
‘within its chein of supermarkst outlete,

If we exolude rics, ahgar end green vegétables, the Corporstion
channeles ebout 32% of Guyena's Pood produdte from the fermito the soneumer,
Eetimation of the level of post=harvest losses bin th~e'*mi~ke'ting systenm is
difficult in the Guyaness cdntext, because the firat two systems atill
enbrace the traditione of ;n,um whatever is saleable end discarding whet
is note They decide what is. to be d.i..oardod. but thers is no aystem of
- rmoording cthis activity. The Corporation is also feacad with the mod to
dacard smterial and thaugh thiu -oan-be reparded, there has so far been no
published infommetion as.to the respective levela for the mious
.commoditise,

 PUSTSAREST Lisses
There is no doubt ‘Met « substentidl purtion of our Agriculturel
Pfoddotion fs lost between the field.end the consumer.  The volume :and
value of this loss hes not beer esswsesd, out there can:. equally be no doubt
a8 to the negative eoc! md consequence to the retion of lost praduation
and tne implication that the national oepetility for feeding Ltwelf fs lees
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than adequetsly exploited, - To the physical loss of. production, must be
added the soonomic consequences of the need to import some nanefood 4tems
"'3iQs paper,-cardboard, etc. Thaee are:twin wepécts of the abseuos of ‘e
technolagy for- thi‘:.util'i‘natibn end preoservation of indigenoge produces
‘Inportstion of packegifg meterial implice thet the problem of post-harvest
losses is unlikely to be reduced in the neat Puture. The inetitutinh of
even preliminary measurss ;)f handling is unlikely if not imprecticel in
the circumstencees, In addition, the ebsence of grading systoms __xfocu.lte in

e poor quality product and visible waste of useeble material,.

The bimodal pattern of reinPall ‘distribution in Guyshs ellows
mu.ha'tion of two seascne fﬁr trop productiort. The Piret seasun sxtending
from &y“ to Ootober end the second from November to April., Failire eo plan
production so’ thet the tife Por haevesting of greine end besne partidulerly,

. cothcfdes with the dry periods, ocould, end often does, Tesuit in-loss of
the crop or dubetentisl parts theresf. Infent mortelity in livestsok
enterprisss could aleo assume disastrous proportions if the farwers do not

attempt to have the, young produced at propitious times in the wet/dry oycle..

The absence of & twinter  period denies_ tropical arew: éf the
naturel assistance that lowered temporatures offere temperete areas in |
ow of food, end in the control of weeds, pests end dissesss, It
resylts i.n a oontinuous growing acason, but high bum:l.;uty. partioulﬁly in
tha wat esesons introducea e risk factor in operatipne of harweting end

of storege. In the.wet semson, fungal infastatione tand to be severs .and
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in the «dry péricds insects seem to be dominent, though wesvils, termites

and sooushi ents.(Acta spp.) seem to be at work all year rourids

éuger and rice heve enjoyed a. relatively oiderad evolution of
technology of produbtion, procaseing and marketing, but the general absence
' of stouctures designed perticularly Por stérage and/or drying of produce
tends to incresss the negative impact.of $he climets on losess at, end
aftes;. the-herveating of all other crops.’

- On farme storage of food crops hae not boen & major feature
in the couree of development of Guyanese eqriculture, Treditionslly,
axcept for planting mtérial, the farmer, or e member of hie femily, markets
his: produce by retail or wholesale arrangements. Loes on the farm theree
fore includes loss of viability end, volume of materisls which are to be
used for propagation end deterioretion of produce up to the time of sale.
This loss is enlerged by the absence of drying fecilities. In ﬁunt times
livestock products perticulerly poultry, have been stored qn;f,gm,‘._gn a

frozen state.

Perhaps the mejor source of post=harvest los es of food oocurs
in the course of trdneportation to merket, This erise: largely from
.improper and ineppropriate packeging an& the high amoun's of mechenictl
‘demage which ensues. The road aurfacee and distances tc market mey
.inctoaﬁ the volume of‘ demeged goods. River transport i: elsc a source of
loss, Lerge numbers of iteme are in some inatances stackid in boats withe

out very much prior packeging. Small ltems may be put into large beasksts
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-uiktoh ereitben.stacked, Where distances ere short mecheniqel damags is
not es gemioue:es.might be. expected, but over langer distences end with
lerger Visséls, demagé can be substantisl and mey bs augmented by high

temperatures developed on the vessel,

' Meat, pertioularly besf, is shipped.by eir and then frozen so
that lossss ere minimal. Small reteilers try to esil sll mest iteme
" within the business day, but do on ocomsions hold their merehandies en ioe
overhight. This detracts significently from the .ppeanﬁoo of meat and
tough no estimate hes been melie of loes from thie source, the sbility of
the retailer to a_cquirg adequete stocks of ice end the neture of his
freezing chest will determine how much of what is stored can subssquently ;
 be offered for eale. Thus much of the loss of food which is exparienced
after the\harveet. is due to the structure of the market system,

PR X

The conservetion of agr:lcul;tum produce in Guyans hes nbtbun
e major ares of ectivity probably becsuse of the non-existence, on the one
hand, of any :oai progremme for the utilisetion ozziuch produce and of the |
_ gtultification, on the.other hand, of cottage industries, Traditions
comparable to those.which grew into induestries in the developed countries
heve not survived in Guyane end perhape in the greater part of the third
world, A ujaful.nmotnuon is seen in-the role of hey in the cattls

industry of temperete countriss, .on the one hand, while in the treoiocs,
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on the other hand, pestures grow faster then they wure grezed in the wet
season end in the eneuing dry scescn snimels lose their-conditiene rer
lack of food; however fibrous, There io -no progremms. in nyang,fgr the

conssrvation of fodder and beef production.suffsre acoordingly.

The -coneervation of food crops reqiires the existence end/or
eveilability of several ancillery industtids snd services, The naturs of
these induetries aﬁd<aerviooa'dépands'dn'ﬁhe periahability of the matsrisl
to be ‘handlsd, - Highly perisheblé gresn’ vegetables and mests oould be con—
served by-eontrolled temperature, Fruits oen be ‘oonserved either by
-tedporatgreAoonﬁfol.or%by-prncesaing‘operﬁtionc aimed at extrection of
Juicec'bf-hnﬂufactufe“iamo, 3dlliet*ar nectars, ' Root tubere, grein, eto;
can be gonserved by partial cooking operations whils beens snd qroino mu‘t
be protscted ageinst inssct infestation and excessively humid canditione.
The absence or inadequacy of the technologicel capab;litf.to.sustain thess
industries snd or servives réndérs‘thoraxorqisc of conservetion impreotical

in the Guymnese milteu,

Packaoing-nf-cgriculturallproduce has traditionally utilised
the jute bag end wooven beskete for transportation to. market, - Kraft paper
and more,receﬁtly.polyathylene are ‘utilised in retailing operations, |
Doiggthylono is-utilisad particulsrly in the reteiling of meats snd green
vegetables and dried fruits. Packaging prior to stordge relies on jute

begs. - Crates have not enjoyed any significant deqree of utilisation.
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Post-hazvest losses repressnt & direct reduction of the Gross
Domestic “roduct. This reduotion can be measured reletively sesily when
comparsd to the hihden effacts whioh cumulatively amount to retardation of
economic developqentb une of the hidden effects is a lowering of returne
" to the farmer population, This constitutes a negative stimulus to the
deveiopnent of the agriaulﬁural sector since it diaboura;eo production and
negates increases in productidity. Another hidden effact is thet fluctu-
ationc in the coet of food and therefore ;n the cost of living could
ultimately frustrate sefforte at improvement of the level of hutrition aver
the nation and edd further to the lowering of the sctual Gross Domestic
Product. The continued or increesed need for importetion of food items

conetitutes another effect that might not be immediately obvious.

fho alimination of losses hinges on the dsvcinpnont.of an effec~
tive systsm of marketing. In the Guyanese cqntht. marketing of rice over
the years through a single agency hes demonstrated two very positive effects
on production and groductivity in thet industry. In the firet place, the
 ferm family neads fo’spand’no time in merketing of thei product, that time
| can be spent in further production. In the sscond place, the existence of
ecoepted grading stendarde has tied a marked impact on the productivity of
the rios farmer, He has beocome eeger to adopt improved tectinology ‘@.ge
the use of Pertilizers, of improved varisties, the control of weasds, pests

end diseasee, otc.
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than adequatsly oxpléi.ﬁbﬁ.‘ To the physical loss of produotion,. must be
added ths soonomic consequences of the need to import some nonefood’ tems
'8iQs papbr, cardboard, etc. Thaee are:twin sepdcts 6? thb abegnos of''a
technology for- thé.uti'l'i'oatibn and preservation of indigenoge produces
‘Inportstion of paskegifg material implice thet the problem of post~harvest
losses is unlikely to be reduced in the neat future, Thé inetitutich of
even preliminary measures ﬁf handling is unlikply,i_f not imprectical in
the cirocumstences, In addi.tion,. the absence of grading oystem,}fuaulta in

@ poor quality product and visible weste of useeble material,

The bimodal pattern of reinPall ‘distribution in Guysns allows
mtiﬂuon of two seawons fo.r brop production. The Piret ssason: sxtending
from 'hy“ to October end the eecond from November to April, Faillre bo plan
production so’ thet the tise fur haeveeting of greiine end besne particulerly,

. cothcfdes with the dry periods, ocould, end often does, yesuit in lose of
the orop or subetentiel perts theresf. Infant mortalfty in livestook.
enterprisse could sleoc assume disestrous proportions if the farders do not

attempt to have the, young produced et propitious times in the wet/dry cycle..

The absence of a 'uinter: period denieeA tropical eres éf the
naturel assistence that lowered temperatures offers temperetso areas in |
ow of fqdd, and in the control of weeds, pests end dissesss, It
sesylts m a ocontinugus growing amsasan,- but high humi;:lity, mxtioul'u‘ly in
tha wet ssasons introduces e risk factor in operatipne of harweting end

of storege. 1In the.wet semson, fungal infastations tand to be severs.end
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in the «dry piriods insecte seem to be dominant, though wesvile, termites

and scoushi ents.(Acte spp.) seem to be at work all yeer rourids

éugar and rice have enjoyed a.relatively ordered evolution of
technology of production, processing and merketing, but the general absence
' of stouctures dedigned pesticularly Por storage end/or érying of produce
tends to incresse the negativs impect.of $he climete 6n losess et, @nd

aftex;. the~harvesting of all other orope.

~0n férmo storage of food crope hes not bren e major featuie
in the couree of development of Guyaneee egqriculture, Traditionelly,
except for planting mtérial, -the farmer, or a member of his family, markete
his:produce by retail or wholesale arrangements, Loes on the ferm theree
fore includes loss of viability-and,Qoluma of materials which are to be
used for propagation and deterioretion of produce up fo the time of sale.
This loss is enlerged by the sbsence of drying fecilities. In ¥ocsnt times
livestock products pa{ticularly poultry, have been ctonl§>qn:£§8ﬂthin,n

frozen state,

Perhaps the major source of post-hervest los es of food oocurs
in the coursse gf trénsportation to merket, This arisec largely from
.improper and ineppropriate packeging anﬁ the high amoun:s of mechenichl
demage which ensues. The road aurfeces and distences tc market mey
incroaai the volume of.damnnod goods. River traneport i: slso a source of
loss. Larqe numbers of iteme are in some instances stackid in boats withe

out very much prior packeging. Small ltems may be put into large beskets
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-wiktobaye:tben.stecked, . Where diatances ere short mechenigel damage is
not es :m;n\-mfght be. expected, but over longer distsncee end with
lerger Vassils, demegé can be substantial and mey be sugmented by high

tempsratures developed on the vessel,

‘Meat, particularly besf, is shipped.by air snd then frozsn so
that lossss sre minimal. Small retsilsrs try to ssil sll mest items
" within the business day, but do on occasions hold their nll‘a‘oh'andl.uﬂa ioce
overhight. This detracts significently from the ;ppoanﬁoa' of meat and
tough no estimate has been mqlfa of logse from this source, the ability of
the reteiler to ecquire edequate stocks of ice and the nature of his |
Preezing chest will determine how much of what is stored oan subsequently .
~ be offered for sale. Thus much of the loss of food which is .xpif:lenced
after tha.hamet_ is due to the etructure of the markst system,

| The consscvation of agriouitutal produce in Guyens hes ﬁ&"bun
e m,}pr ares of actlvity probably becsuse of the non-ex.i.otmoo, on the ans
hand, of eny ml progremme for the utilisetion o;ziuch produce and of the
- Qtultifimtion, on the .other hend, of cottage 1nduotr:tao. Tradlt.tom
comparable ta thoss.which gw«.,into. industries in the developed -countries
m@ not survived in Guyene end perhaps in the ‘greater, part of the third
world, A useful illyuetretion is seen in-the role of hay in the cattle

industry of tsmorate countries, .on the one hand, while in the traoics,
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on the other hand, pestures grow faster then they wre grezed in the wst
ssason and in the ensuing dry season enimels lose theiz-conditiene tes
lack of food, however fibroua, There is no progremme. in Guyena for the

conssrvaticn of fodder end beef production. suffers eccordingly,

Thﬁaopncervatioﬁ of food crops reqiires thé existenoce snd/or
eveilability of severel ancillery industriés &nd eaivicet. The nature of
these induetries end services déponde'dn‘ﬁhe perishability of the matsrisl
to e hendlad, - Highly perishablé gredn’ vegetables snd meste oould be COn=
sarved by -éontrolled temperature, Frutte cen be ‘consetved either by
‘temperature oontrol or by processing operations aimed at extrection of
Juiceaforvhnnufuctufe“Jams, fellies or nectars. ' Root tubsre, grein, eto;
can be gonserved by partial cooking operetions while beans and grcino mu‘t
be protected against insect infestation and excessively humid conditione.
The absence or inadequacy of the technological capab;lity,to.ou-tnin thess
industries snd or services tenddrsithO'axorciaa of conservetion imprecticsl

in the Guysnese milteu,

Packaqing of ‘agricultural produce hae traditionally utilised
the jute bag end wooven baskets for transportation to. market. - Kraft peper
and more;tecqﬁtly.polyathylana are ‘utilised in retailing operations, |
Poixpthyl.np ie-utilised particulesrly in the reteiling of meats and green
vogetablés end dried fruits. Packaging prior to stordge relies on jute

bag;.- Crates have not enjoyed any significant dagreo_of utilisation,
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on the other hend, pesturee grouw faster then they wre grezed in the wst
ssason and in the ensuing dry season animels lose theiz-eonditiehe ter
lack of food, howsver fibroua, There 1. -no progsesme. in Guyena for the

conservaticn of fodder and beef production. suffers eccordinglys

The coneervation of food crops reciires thé existenoe end/or
eveilability of seversl ancilliery industiiés and services. The nature of
theee induetries erid esrvices depends on the perfishability of the meterisl
to ‘be :hendled, - Highly perisheblé green’ vegstables end meets oould be Gon
oervai’by«ebntiolled temperature, frulfs can Ba'bon:etvﬁd sither by
~tadparatpra.oon€£ulboﬁ by processing operations aimed at extraotion of
Juicet'br»hlnufactuﬁe“Jams, jollies or nectars., ' Root tubers, grein, eto;
can be conserved by pertial cooking operations whils beans and greino muit
be protected egeinst inssct infestation and excessively humid canditione.
The absence or inadequacy of the technological,oapab;lit?.to.au-tain thees
industrid§ snd or esrvivces tenddrs.the exercise of conservetion impracticsl

in the Guysnese milteu,

Packaqing of ‘egricultural produce hae traditiocnally utiliesd
the jute beg end wooven baskets for transportatfon to. market, - Kraft paper
and mare,rchﬁtly.polyethylena are utilised in retailing opéerations. |
Polyethylens ie-utilieed particularly in the réteiling of meets and green
vegetables and dried fruits. Packaging prior to stordge relies on jute

bags. - Crates have not enjoyed any significant degreo}of utilisation,
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| Post=harvest losses repressnt e direct reduction of the Groee
Domestic “roduat. This reduotion can be measured relstively oolily.uhan.
tompared to the hihden effecte whioh cumulatively amount to retardation of
economic davelopqent; une of the hidden effects is & lowering of retumne
' to the farmer population, Thias constitutes a negative stimulus to the
devaiopment of the agricultural sector since it diaboure;ea production and
negates increases in productiﬁity. Another hidden efféct is thet fluctu-
ations in the cost of food and therefore in tha cost of living could
ultimately frustrate efforts at improvement of the level of hutrition over
the netion and add further to the lowering of the ectual Gross Démestic
Product, The continued or incressed need for importation of food items

constitutes another effect that might not be immediately obvious.

Thq elimination of loeses hinges on the deveinpment.of an effec~
tive system of marketing. In the Guysnese cqntht, markqting,pf rice over
the years through a single agency has demonstrated two very positive effects
on production and produotiviiy an thet industry. In the firat plece, the
_ ferm femily needs fo'apend:no time in marketing of thei product, that time
| can be spent in further production. In the sscond placs, the existence of
accepted grading etendarde hae hed a marked impect on the productivity of
the rice farmer, He hes become cager to adopt improved tectinology ®.ge
the use of fertilizers, of’improved varieties, the control of weeds, peets

end diseesss, etc.
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Within. the. market syatem thara is e.further source of cancern
to-the econamista.. Tha wholesalpr who wishes to meintain his profit
margin et tho>q.ximum may .creats canditions of scaroity by dumping produce
_ that he might be able to eel' at a lower price, '

REDUCTION OF PBST=-HARVEST FOQD LODSSES

Attempts at reduction of post-harvest food losses have taken
two generel directions, viz: - ~

Ingtitvtione) Azrengenents

In en attempt to emulate the.positive offects seen in the eyetem -
of al:kltiﬁo of rice, *he fiuyana Marketing which has besn alluded to earlier
was crested in 19643 supecrmarkets have since then installed facil.ties for
rafrigereted storene of food itema pobdinq-purchaaa by the consumer. The
acquieition and diotrtpution of sead metarial hes not been put on s eimilar
administrative footing to that for rice, but seed proceseing facilities and
storage in cunditions of controlled temperature and humidity have had vary‘

positive effects,

Proceasing 1natall~tiona‘uttlioing,knaun technologies have been
set up for & limited number of items, for example, for..the treatment and
preaoréntion of milk, the praduction of hem and bacen, the manufacturs of
Juices, jams snd .jellies,. the production aof salted fiek-and the conversion

of cassava to flour., These are all statesrun enterprises, as distinct from
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& collection of omilier busitiesses within e growing food industry which
produces & varisty of prederves, Thé“ﬁurioué“proéoadinﬁ‘ihbtollnthﬁi‘hayo
~ not yet axerth&‘adi iéilly'dignlfibaﬁt inflivbnée on post=harvest lavees of
food spert from milk, This ﬁhy‘be due 'in pért to thwir relatively ‘ewell

esizee or to incomplete mastery of the technologiee raqqired.

P ed Pr 8

One grogremme which seems to be of relevence st this point is

on Food C;op Project which hln‘among its objectives:

;- The establishment of facilities oé drying, grading and
packaging of relevant farmﬂpbédﬁhcﬁhixataitéiid;lahitionq‘
over the ocountry,

‘= The scquisition of réfrijerated tranepurt systems foi the
movemsnt of food items.

~ ‘The development bf standerds for greding of produce for food

or for inoustrisl use.

‘Fu:thor reduction of post-harvest food losses is still very much
nceﬁed. Such reduction might best be achieved, however, after studies have
bsen conducted with the objective of establishing:

= ‘A methodology forthe asscesment of actual losses,.

~ emirdile tsthode df harvesting and incorporating the most
. eppropriate technologies evailsble.
— Influence (quantitstive) ori level ‘or losees by untimely
‘harvestirig.
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- Meanbdof peckaging for effactive pre-treatwent, etorege
- ,and transportation on the farm and in the reteil
» exercise, |
- Structuuaa'fo;;gpogageigt:rgq;pna;iangfnatipqal levels,
-‘.Biochsmina;wprgpprtiaenpf verioue p;o@gbte as'thqr-

- .+ influence opnapcvutiqn,bhqndling,.atq.

RESOUREES AVAILABLE FOR MORK IN ROST-HARVEST OPERATIONS.
tike most develodiﬁb‘oountriao, Guyena suffers from & desrth of
profeseional borconnal; There are two food technologiets, thirty agronomists
and pesture agronomists, three egricultural ‘sconchists,. five entouoloq;stc;
one plant patholagist, nine Uotai;neri@nq.ond four animal scisntists,
There ere seversl individuals being tiained in relevant diacipiincn(in
different parts of the world, Among these are ten pureuing studies in

A

food tochnology.

Treining progremmes do not. usually provide yields of 100%, Ths'
is sometimes rus to the absenca of = structure which allows purouii of an
ares’ of investigation of intarget to the individuel. Thus the prave need
for treinsd personnsl is scoentuatsd by the additionel need Por work
arrengements which provide profssaionel development end setisfastian. The
'limita¥icne to gha‘oxiateﬁqe.ot such work arrengements are in Guyans a.rived

- from - ‘Pinuncial .end historical considarations.
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Attention to oonaarvation of food products has not been much
as to hova ellowed the existences now of a unit which can expand to
_eccommodate younger individuels in eatisfyihg oiréumtanoea. Finances
“op do(hloping pro jecte which could conti-ibuta to growth of market for
processed food products and relevant sncillaery industries hes not been
alwaye aveila‘bla. The need for expenditurs in the area of food conser-
vation hes been recognisad, but no real estimate of the volume of such
expandﬁura hee: basn gsen end no.reel indicstion can be given at this

‘time @s to what financial rosources might be evailsble for this exercise.

WARKETING OF BLACK-EYE PEAS (Ulgne sinensie)

‘It hes not been ptactieal for s cass atudy es- -puch. to he done.

by this team, but we reoognise that the ideal marketing syetem onoompuua~
" the functions of

collection end grading

stom-go'and.prooqonine

. domestic. dutributim and export,
We ducided therefrre to ettempt to follow a harvested orop of black sye
_peie’ through such & system sven though ths netional m:bumg agenoy in
Guyatia ha-.nét yat sttained the stetus of sn tdsal  marketing system.

Prior to collection at the Guyane Marketing Corporation’s Buying
Centre, there will have been somo actual end/or patential pert—harvest

losses. The harvesting operation mey heve not been es timely es it should
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have been. Betause of M:unavailabn:l.ty of labour harvesting may be
'd'slay;d. Thers ie likely to be actual losses because of shattering of the
exoessively dry pods and damage to bsans during thmhingQ 'Nn eetimete of
losses due to shattering car be offsred, but mechanical demage during
threshing hes been observed in the form of beans which have been visibly

_ broken - splits. Such demage hes also been seen in the reduction of
viability of whole beans, selectod for seed.. Both fom;o" of losa epproxi-
mated a level of 20f in the particular case. Materiel sultsble for use ae

"seed” would normelly go directly to the eeed storege fadility.

When the. harvesting opsretion is premeture, that is to say, the
beana have not. basn alloded to dry adequataly in the field,- loas mey again
take two forwe, FI:wtly, wome pods will be pulverised in. the process of
threshing) secondly, some pode will hest end encoursge fungel infestatibn.
This loes is pétgntm in that ita actusl level will be antemina.d by
opportunitiee for crying, With nd drying opportunities aveilable, the
entire harvest could be lost through fungal' 1nfesta£ion.. Timely drying
might permit all harvested meterial to be offered for sele,

The ioca-.ion of the Buying Centre is generally aome distance -
from tha farm gete end the fermer has the zespanaibility of packeging end
trensporting his praduca $o the nearest Buying Contx.- from which material
thus collectsd is irensported to Georgetownh, Material thus colleoted will
have bben hatvestad e fou deye earlimr, It may ramain at the uying Csntre

fot & feu days before it is moved; but greding is -not done at thu stage,

/.,.16
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sd that ﬁry dry material mignt be stored alongside inedsquateiy dried or
inssct infusted material., For tho purpose of this exercise; the Buying
Centre ytilieed 1'; located B0 miles up the Bertiice River and miteriel
collected is therefore shipped by river over that divternce. |

Along the way further quantities of ungraded uﬁrm are taken
from othar buying stations during the 24 hour journey, At the end of the
river journey there might be some logsses arising from bad peckaging end
handling, but this is normally minimal, The material is usually trensported

over the rmﬁa:lning 68 miles to the centrel werehouse of the Corporetion in
| Gdbrgei';om' by road, The t:lm"» of arrival in Georgetown is determined by the
aveilabiiity of lorries and could sometimes be considerably delayed, |
Storege during the peridd of doley could sasily sllow for infestatien by
ineects or the migretion of ineects to other stored itsms. Damege and

thsrefore logs by roderite could d.so easily occur,

On arrivel in the centra)l warshouse, the produce collected poses
ssverel risks. The. material could ac£ se & reservoir of insect infestation.
B § inay contain beans with high mycoitoxin contents. Hawever, because tho‘ie
is no blending or processing of beans at this point, individual peckagee
cin'bo separatad &nd discarded ss necessary, prior to distribution to the
retail Unite. The mjor problem In the rtetail units is the likelihood of
increessing insect populatinns, but the re=packaging Bxercise allows for
dstection end discard of unsaleable materiel. If the: period for mikoh
repeaka.ged' beens remein or the shelves 4s uauelly short ~ less than one week -

thon tho oconsumer can have an item of an scceptable quality,

T
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B ‘No estimates afs now svailable as to.tho actuel loseses which
result from conditiones on $he farm and during stopaoe which are oonduciw‘
to loases at a latdr stege in the merketing chanm;. 1t s nevertheless,
obvioué_that there is nesd.fory |

« improved eystams of harvesting, threshing end storage on
the ferms
= inetellatione st stretogic locstions shich cen eneure that
| 'dxfying ta e teéuxaite level ie practicalj
= practios of grading.end effective packaging st the point
of initiel collectior so that materials of similar gredee
oan be trensported together; .
~ eneuring thet atorega fecilities - intrensit and final = do
| not promote any inoresses in thae potential for poste

harvest J.omc.

Some progress hme heon mada in regard to drying-and threshing
but it is:the eliminstion. of these: needs which will determine whethsr the

nation can espire to the cepture of export markets for ite hlack-eys .peas,

CONCLUS1

4 " Post-tarvest foad losses in Guyana are consideéred to be very
‘subwtantisl even though no real eetimetes of such lossga heve besn mede.
It ie recognissd that these losses take place at verious points between

the fisld and the consumer = during the hervesting operstion, in storege

[eeald
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= Means of peckaging for effective pre-treatment, storege
- and transportetion on the farm and in the retail
_ gxercise, |
. == Structupes for storage at regional and nationel levsls,
| -— ‘Biochemical preperties of vgr_;q‘qa p:ro_qyéta n tho,"

~. .+ influence cpmpnvatiqn_, hgndllng...etq.

4 -

RESOUREES AVAILABLE" FOR WORK. IN PES T \RVEST OPERATIONS .
tike most dev'elop‘inb countries, Guyena suffers from  dedrth of
professional borconnal; There are two food technologists, thirty nqmmu:‘l-.t-
and pasture agronomists, three agricultural -agononists,. five entomloqhu;
one plant patholog;la.t, nine Votebj.mrim_,and four enimal scientists.
There ere seversl individuals being tiained in relsvant disciplines in
different perts of the world. Among these are ten pursuing studies in

Pa

food tochnology.

Treining progremmes do not usually provide yields of 100%. This'
is sometimes due to the absence of = structure which allows puuuii of an
arse of investigation of intarest to the individuel. Thus the pruve need
for treinsd psrsonnel is aocventuatsd by the additionel need for work .
arcengenents shich provide profssaionel developmant end satisfestign. The
1imitations to t;he* axiptaﬁee .of such work arrangements are in Guyane ;hrived

- piom Pinencial. .and historical considarations.

[eeedt






Attention to oonocmtion of food products haa ot been much
as to have allowed the existences now of a unit which can expand to
eccommodate younger individuels in satisfyihg oircumtanoee. Finances
»or developing projects which could contiibute to growth of market for
processed food products and relevant encillary induetries has not been
aluaye ovana.ﬁla. The need for expenditurs in the ares of food conserw
vation has been recognieed, but no resl estimate of the volume of such
expendif.uro hes ' been geen and no.reel indication cen be given at this
time as to what financial rosources might be availsble ‘for this exercise,

MARKETING OF BLACK-EYE PEAS (Vigne sinensie)

‘It hes not been practicel for s case study as gpuch. to be done.
by this toem, but we reoogniaa that the idaal marketing system enoonpum-
" the functions of1
collection and grading
, ‘storege and proosseing
. domestic. dhtrlbutim and export,
We decided therefrre to attempt to follow a harvested crop of black eye
peis’ through such & system even though ths nationel merikesting agency in
Guyutia hee not yat stteined the status of an {deal marketing system.

Prior to collection at the Guyana Marketing Corporstion’s Buying
Centre, there will have been soms actual and/or patential peat=harvest

losses. The harvesting operation mey heve not been as timely ss it should
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have b‘nn. Betauss of t.ha ‘unaveilsbility of labour harvesting mey be
'dilay'a.d. Thers ie likely to be actual losses becausa of shettering of the
excessively dry pods shd damege to beans during threshing, No estimste of
losses dus to shattering cer be offsred, but mechanical demage during
threshing hes been observed in the form of beans which have been vieibly
_broken - eplits. Such damage hes alab been seen in the reduction of
visbility of whols beens, selscted for eeed.. Both form.o of losa spproxi=
mated a level of 20% in the particular case, Material suiteble Por uss as

"seed" would normelly go directly to the eeed storege fadility,

When the. harvesting opsration is premeture, that is to say, the
beans have not besn alloded to dry edequataly in the field, loss may agein
take two forte, FI:stly, wome pads will be pulverised in the procese of
threshing) secondly, mame pode will heat and sncourege fungel infestation.
This loes is pdcqnttnz in that ita actusl level will be dnterminad by
opportunities for crying, With no drying opportunities aveilable, the
entire harvest could be lost through fungal‘ 1nfesta£ion.. Timely drying
might permit ell hervested meterial to be offered for sale.

The ioce:ion of the Buying Centre is generally some distance -
from the farm gete end the fsrmer has the respanaibility of peckeging end
treansporting his praduca to the nearest Buying Centre from which materisl
thus collectsd is ireneported ta Georgetown., Material thus collected will
havé bben harvested e fou deys eerliar, It mey remain at the Juying Centre

for & feu days before it is moved; but greding is -not dane at thﬁ etage,
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06 thet very dry materisl mignt be stored alongside inedequately dried or
inesct infusted material., For tho purpose of tHis exercise, the Buying
Centre ytilised {s located B0 miles up the Bertiice River and materiel

collected is therefore shipped by river over that diwvtence.

Along the way further quantitiee of ungraded mﬁrm are teken
from other buying stations during the 24 hour journey, At the end of the
river journey there might ‘be some logses arising from bad peckaging end
hendling, but this is normally minimal., The material ies usually trensportaed

over the rmﬁa:ln:l.ng 68 milea toc the centrel warehouse of the COrpomtion in
| Gdotgaéom' by roed. The tima of arrival in Georgetown is determined by the
avanabii.tty of lorries end could sometimes be considerably delayed, |
Storege during the peridd of deley could sasily sllow for infestatien by
insects of the migretion of ineects to other stored items. Oemege and

therefore loss by roderits could diso oasily occur.

On arrivel in the centrel) warehouee, the produce collected poses
severel risks. The metacisl could e_cé as e reservoir of insect infestation.
LIt iny contain beans with high myco:toxin contente. However, baoéuoe tho.ie
is no bianding or processing of beans at this point, individual peckages
&h’h separetad &nd discarded as necessery, prior to distribution to the
retail unite, The mjor problem in the rTetoll unite is the likelihood of
1nompt£ng insect populstinne, but the ree-packeging exercise allows for
dstection end discerd of Amulu'b-le‘ materidl, If the: period for whioh
repackagsd beens remein or the shelves 4s vavelly short = lesa than one week ~

thon tho oconsumer cen have an item of an acceptable quality.
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* No estimates are now svailahle as to .tho actuel losees which
result from conditions an she farm and during ntopaoe which are oonduc:l.vsA
to lonses at a latdr etege in ths marksting ohennc;‘ It is nevertheless,
obuicué_thet there is need. fory |

= improved eysters of harvesting, threshing and storage on
the ferms
‘= installatione st stretegioc lacations which can eneure thet
| 'drying tec e 'reﬁu;s.tta level is practicalj
- practice of grading end affa.otivo thLw at the point
| of initiel ocollectior so that materisls of aimilax gredes
ocan be trensported togsthers
~ ensuring thet atorega fscilities = intrensit and finel - do
' not promote any inorseses in the potentisl far poste

harvesv J.oubc.

Some progrese hee heen madn in regerd to drying and threshing
but it is the eliminetion. of theee: needs which will determine whether the

nation can appire to the ompture of export markete for ite black~aye .peas,

CONCLUSI

. " Post-harvest foad losses in Guyana are considered to be very
‘subwtantisl even though no feal-estimetss of such losssas heve besn made.
It is recognised that these losses teke place at various puints betwsen

the fisld end the consumer - during the hervesting operetion, in storege
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.ofv the farm, dutim’lﬁrarhporﬁtton or the period of storege in the
nrohouu, etu, and wven during the findl stages of distribution, The

~ fmpact of these Iosses fs perhaps moet cledrly ssen as s nagetive influence
on economic development since such losses provide @ -ttongl dis-inoentive

to production, Any attsmpts at reverefng the negetive influsnce should
therefore bogir; et the planning stage. This, in light of other condie
tions, suggusts that the strategy Por development in Guyahe ehould have

ae i!toA central thems the growth of en integreted indigenous agriculture.
Thét is to sey, the objectives of the plen for davelopment ehould .bo
stated es Par es s possible in terme of esbondary and tertiary products,
oerticulerly food products, Production targets should be stated as
quuntit#ﬁ of ifeme in spacifisd states of conservetion or preservation.
Implicitly, the plen must recognise and oater for the means of such pree
ssrvation and coneervetion, It must aleo veter for the further ordering of
" the market svatem end the promotion of egroebased industries, mare

. partioulerly, a strong food industry. Plenning in this way would permit
the slaboretion of con:ditiona' of ;mé:rk which favour the gmhﬁ of the much
nesded tachnolr.;ical oapability.- It would ellow recognition of th- need
for treining t . be relevent and to be of such ee to maximise the benefioial

returns to th: nation,

The growth of a food industry in Guysna woull. négd to be: based
on improved orgenisation of farme, such thet storage becomes en scoepted
farj funotion aimed at s minimum of loss in quantity arnd quality of
praduoe. "It would nead to be based also on & market eyotem which, by ite
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awareness of th§ domestic food demand and the trends thoréof, ocould
influence the expansion of production along directions which promote
congervation and exploit potential for the growth of export markete,
The merket system must be such as to allow for the minimization of loss
during trensport and storage. It must promote processing of produce

end embrace s system of effective distribution,
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JHE MARKETING OF AGRICULTURAL PRODUCE,
AND POST-HARVEST LOSSES IN JAMAICA#
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Jamaica has a total land area of 4,411 souare ,
At the end of 1976 the population stooé at 2,035,200

niles,

vith an average annual rate of increase of 1.6 percent

betveen 1970 and 1976.

-~ stood at approximately 20 percent.

Until 1972 the extent of illiteracy
However, a literacy

programme designed to wipe ocut illiteracy was introduced in ,

1972 and has to date reportedly made significant progress.

Over the past two years the Jamaican economy has undergone
rapid changes in institutional structure. Rate of real
growth in the economy hac. declined and in 1976 negative growth

Of"s . ’

percent was experienced.

The level of unemnloyment

in 1976 also stood at 24 perceht cowpared with 20 percent

in 1778,

was 2076

The percentage

at cu:'rent and constant prices are shown in table I.

Table I Percentage contribution of different
sectors to G.D.P. $ million

Gross Domestic Product (G.D.P.) at'ﬁﬁﬁggﬂé'prices
million at the end of 1976.
contr.bution of the different sectors to the total G.D.P.

G.D.P. Percent of total C.n.P

SECTOR Current Constant | Current COnstant!
prices prices prices prices
ranufacture 539.1 | 376.2 19.5 18.1
Distributive Trade 384.5 325.9 13,9 15.2
Producer of Covernment Service | 381.3 276.6 13.8 13.3
Contruction znd Installation 257.8 192.7 9.3 9.3
Real Fstate 252.1 157.2 9.1 .6
Mining 24%.0 201.3 8.7 2.7
Aariculture, Fishing Forestry 229.0 169.5 8.2 8.1
Transport Storage & COumat::caé' *1170.9 138.4 6.2 6.7
iscellaneous Services - 161.2 125.9 5.8 6.1
Financial Institutions 130.6 122.4 4.7 5.9
Clectricity and Water 57.0 23.7 2.1 1.1

Household and private non- 56.0 45.2 2.0 2.2 tf
profit institutions : '
Less imputed charges ‘ 91.5 - 78.9 3.3 3.8
Total G.D.F. in purchasers 2768.0 | 2076.2 100 100
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Per capita income in 1976 stood at. $1,180.50. This economic
"indicator, howovor. does not reflect the true income distribution '
of the populntion as extremes of wealth and poverty continue to be

a noticeable feature of the Jamaican society Indeed; the labour
force survey of 1976 shows that in October of that year approximately
68 per cent of employed wage earners earn under $50.00 per week with
the remaining 32 per cent earning over $50.00 weekly.

\

Over the past few years Jan@ica's foreign exchange reserves
have deteriorated to critical levels. This is due lsigely to steady
decline in its major expoft crops as well as to & rising import
bill. In spite of several import restrictions as well as efforts
to boost local ptoduction, foreign exchange reserves ih 1976 fell
into negative position as balance of payments stood at -$240.5 million.
Total imports for that year was just over $850 million while total
export amounted to only $5@.6million.

The Agricultural Sector

. In 1976 the contribution of Agriculture to G.D.P. was

2.2 per cent st current prices. The relative position of this

sector to other .sectors in terms of contribution to G.D.P. is

shown in Table 1. The data show that agriculture took seventh
position among the twelve sectors contributing to G.D.P. This
relatively poor performance of the Agricultural sector in 1976 is also
evidenced by the level of food import in that year. The food import
bi1l for 1976 amounted to $166.4 million or 20 per cent of total
imports.

The total lsbour force in Jamaica stood at 895,000 in
October of 1976. A total of 255,400 or 28.5 per cent of the total
labour force is currently engaged in Agriculture. G.D.P. per capita
in the Agricultural sector therefore stood at spproximately $897.00
The percentage distribution of the labour force among the different
sectors is shown in Table II. ‘

Table II ....
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Percentage Disttibntiou of the Total
Labour Force among Different Sectors

Porcentage
Sector Number of total
' : Labour
Force
Agriculture, Forestry, Pishing 255,400 28.5
Manufacture 96,500 8.0
Consttuction and Installstion - $3,700 6.0
Transport, Communication etc. 35,900 4.0
Commerce 999,000 i1.1
Public Administration 126,400 4.0
Other Services » 152,100 16.9
Industry (not specified) 52,000 0.S

" The data in Tablo 11 show that the Agricultural sector

retains the highest porcentage of the total labour force.

rajor export crops ere:-

The

!

Sugar Cane
Banana
Citrus
Cocoa.
Coffee :
Pimento
Ginger )
- Total export of these crops-are shown in Table III.
Table IIl: rt of Main rt Crop 1976
< Value “Country of - |
Crops Units Quantity J$ Destinsation
Banana Tons 76,611 |11,921,108 |United Kingdom
Sugar Csne | " 229,786 55,858,963 |U.K., U.S.A, Canada
Citrus 1b. - -
Coffee ¥ 2,119,304 1,414,594 [Jaspan
Cocoa |} 5,080,998 | 3,784,989 |U.X., Canada, W.I,
Pimento o 4,394,518 | 4,593,126 |Europe, Canada,
Ginger .- - JU.S.A. etc.

The islend's ...,
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o The islanu:, total land area is estimated at 2.7 million
acres. Approxiunte‘y 1.4 million or 62 per cent of this acreage
is considered suitalje for agriculture. The Agricultural Census
of 1969 shows a tota) of 193,000 farms. Data from this Census also
reveal that 78 per cent of the total number of farms occupies just
sbout 15 per cent of the total agricultural acreage. This means
that approximately 8S per cent of the total acreage is occupied'by
only 22 per cent of all farms. The data also show that the 78 per
cent of the total number of farms tonstitutesfarm sizes in the
category of "less than 1 to less than 5 hacres”. In summary, the
agrarian structure is characterized by & latge nu-bar of small
farms (under 5 acres in size) occupying just 15 per cent of total
acreage and a few large farms occupying 22 per cent of total acreage.

. Tenure arrangements include both free-hold and lease-hold.
Leasehold tenure tends to dominate the small farming commumity while
the larger farmers or property owners are almost entirely holders

of free-hold tenure. Since 1973, however, fundamental changes
occured in the agrarian structure. In that year Government introduced
a new land reform programme with Project Land Lease as its most
prominent feature. Ilmnder this programme Government seeks to acquire
large idle properties and then sub-divide and distribute these to
small farmers on lease-hold tenure agreement. This programme is
designed to redres:s the imbalance in ownership of 1and in the tradi-
tional agrarian structure. ’

Jamaica's agriculture continues to be export oriented with
the production and marketing of such crops as sugar cane, bananas,
coffee, citrus and cocoa being fairly well organised. Indeed,
the greater part of the island's agricultural resources, land,
. capital and management have been sllocated to these industries.

At the same time Domestic agriculture has been largely neglected,
being left in the hands of small scale producers who have little
or no capital and training and who operate largely on small plots
of marginal lands. The nation's food requirements therefore have
been largely imported from metropolitan countries and by 1975 the -
food import bill exceeded $118 million. :

The local production of selected colnéditios are ahbun in
Table 1V. - .

Tadble IV ...
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Table IV Production and Value of Selected Agricultural

R . . ——n Commodi ties 1976 ) —
e . —— —
Commodities . Units Production : Value
Sugar Cane 000 tons 35 55.8 for export only .|
Banana . 000 stems 10346 1.9 bl A
Citrus 000 boxes 2044 . . ol ol
" Cocommt 000 nuts 86205 - .

A Cocoa 000 1b. 913 1.4 * bl -
Colfee 000 1b. 316 3.6 *» =
Pimento 0001b. -} s221 45 = =

. Ginger 000 1b. 1860
wubleg 000 tons - 85.2 0 oA
Legumes 000 tons 5.8 91089
Tubers 000 tons 195.2 120,300

Aasl
Extremegof weather over the past 4 yéarssbeen largely responsible
for decline in a gricultural production between 1971 and 1976. Table ¥ shm
the volume of agricultural proa\ction 1971 - 1978.

“7able L

lume {cultural tion: 1971 ~ 1
Iten 197 1972 1973 1974 1975
* : [
Sugar (000 tons) 379 3713 326 367 355
Bananas+ (000 tons) 126 17 108 72 68
citrus™** (000 boxes) 1,366 1,102 1,062 ‘| 1,007 19028
Pimento* (000 1b) 4,372 | 4,551 5,681 5,795 | 3,873
Cocoa (tons) » ] 1,827 2,333 2,071 1,58 | 1,7
Coffeet* (000 boxes) 299 214 308 240 380 -
‘Ginger® (00 1b) - 618 766 | 1,056 739. 630 -
Rem (000 proof gal.) 3,296 4,792 5,100 54735 6,455
_Molasses (tous) 150 . 144 129 2 120
Copra (short tons) 21,205 | 17,936 | 15,137 9,411 6,856
Meat (million 1b) 77 79 97 | 89 103
Pish (millfon 1b) 38 © 38 36 36
Bggs (million) 159 123 136 139 147
Milk (million quarts) . 42 4 1] 43 B\
Root Crops™**(million 1b) | - 429 as2 403 413 460
Vegetables*** (million 1b) | 2209 218 205 213 203
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Government is now taking stops to stimulate increases in
a;ricnltufa! production in an effort to increase foeign exchange -
earnings and to reduce the country's reliance on imports. These
steps include:- - '

(a) an sdministrative re-or anization of the Ministry
of Agriculture and the island's Extension Services;

(b) credit to small farmers 1; also being re-organized
to remove traditional barriers to the use o
credit by this group of farmers;

(c) new marketing policies and price incentives
have also been announced.

_ Until esrly 1977 s number of food items were being imported

but which have tremendous potential for import substitution. Some
of those:ite-s include vegetables - (fresh and processed),poas,

- beans, peanut and onions. Under proper organization and with
adequate financial and technical support as well as with suitable
marketing arrangements, Jamaica could reach self-sufficiency in
these items within s few seasons. Masize is also iuﬁo&ted in large
quantities. Imports of this item in 1976 amounted to over 352 million
1b. at & value of approximately $20 million. Total import substitution
_of this ftem, however, is not likely to take place within the
short rba mainly because of unavailability of suitsble lands for latgo
' scale and economic production of the crop.

Ia addition to fruits and vegetables, priority attention is
being given to such crops as rice, corn, red kidney beans and omions,
all of which are imported in large qusntities. It is difficult to
make accurste demand projections of these items because of the
unavailability of important data. However, the estimated demands
are based cn annual imports plus local production. The importation
of these items and local production for 1976 sre shown in Table VI.

Table VI: Local Production and Imports of Selected
Commodities 1976

. Local Projected
Crops Production] Imports Increases
, o for 1977
silliion 1b.} m=million 1b, million 1b.
Rice S.1 ' 101.0 - 18,0
Maize 24 6 352.8 _ 20.0
R<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>