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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.



-




-s-

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 
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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

[eeel8






= 18 =

.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,
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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
Red Kidney .
!oans : 4.6 2.9 1.1 .
1 S.6 11.2 '
Othtr g:ls . : .
6.6 . 1.0 . 8.0
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The Internsl Marketing System

Over the last decade pressure on local food éupply brought
about by increasing population, rising prices of imports and adverse
;b;luﬁcc of payments have caused attention to be focussed sharply
on the local produbtion of food. Government took the initiative and
provided this sub-sector with capitil thfbu;h variops credit and
subsidy schemes. Between 1965 and 1975 over $12 million were
provided under the Subsidy Assistance Scheme. Recent agrarian
reforms have also been designed to increase local food supply.

_ Attendant upon these efforts, domestic agricultural production
increased significantly between 1965 and 1975. Production esti-ates
show an increase of over 157 per cent as production moved from
140,000 tons in 1965 to 360,000 tons in 197S. These increnses have
placed great pressure on the internal marketing system. :

This system trnditionally consists of a large number of small
private individusl traders (higglers) who make purchases at the
'fnrn guto and retail in public markets in both urban and rural areas.
Since 1963, howevor. the system has taken on new dimensions. A
public marketing institution, the Agricultural Marketing Corporation
(AMC) was established and new private institutions, supermarkets.
and green groceries introduced. The main outlets in the distribution
system therefore are - :

| B .Parochiai markets

2. The A ricultural Marketing Corporation
- (retail shops and vholesale centres)

3. Superaarkets
4. Green groceries
S. Curb-side markets.

Parochial Markets

A survey conducted in 1976 revealed that there are 100 paro-
chial markets distributed throughout the island. Physically these
markets vary from well constructed buildings with partitions and
built-in stall to empty sheds with concrete base only. It is
estimated that 70-30 per cent of total domestic food crops production
is distributed through these markets.

Parochial markets, however, are becoming increasingly
inadequate as outlets for agricultural produce. Most of these markots
are perhaps 70-30 years old and therefore lack not only physical .,
space for display of goods but also modern facilities and amenities.
In fact, the 1976 survey shows that over 50 per cent of the total
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-number of higglers vperating in these markets reported s lsck of -
sphace in parochial markets as a major marketing problem. Sigiltriy;
49.6 per cent of curb-side higglers reported a lack of space in
parochial markets as-their main reason for selling at curb-side
locations. - : .

The problem of inadequate uirketing facilities is currently.
. being redressed by the Government. In this regard s market rebuilding -
. programme estimated to cost $10.6 million has been initiated.

The Agricultural Marketing Corporation (AMC)
The AMC through its various wholesale and retail outlets
provides the second largest outlet through which fara praduce
_ reaches the ultimate consumer. This organization was established
by legislation in 1963. The summary functions as provided by Law
are as follows:- '

- To grovide and maintain adequate marketing -
outlets for agricultural produce grown
primarily for domestic consumption.

‘= To buy and sell agricultural produce

- To provide for the collectf;n. transportation,
storage, grading, packaging and processing - )
of agricultural produce. : :

The operations of the Corporation are organized under eight (8)
branches distributed throughout the island. Each brsach is surrounded
by a number of buying points and presemtly number about 144. Retail
operation is carried out through a network of 18 green groceries
located in the Corporate and rural aveas. . ‘

Supermarkets .
The distribution of farm produce by supermarkets came ss

an expansion in supermarket chains. Compared with other goods,
however, the expansion in the distribution of fsrm produce has not
been significant. Consequently the quantities of domestic crops -
distributed by supermarkets are still relatively small. The fact
that supermarkets do not carry the full range of farm produce as’
well as the little space provided for display of these crops make
these markets of lesser importance than the other - -outlets in
the distribution system.

Green Groceries

Green groceries outside those operated by the ANC axd .
nrivately owned. They are relatively few in number, smsll in operation
and gre in fgct not developed as important outlets of gatp_prQngg. ’
NTusntities distributed through these outlets are therefore relatively
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. ;-nil. These outlets tend to be oriented to the sale of ibuig,ind
other farm produce appear to be merely incidental

~

" Curb-side Markets

Markets existing on side walks, Shop piazza, open lots and .
by road sides are 21l referred to as curb-side markets. They
represent the third largest area of retail distribution. Rapid
‘expansion in these markets, particularly in the Corporate Area
has taken place only in recent years. Indeed, in well populated
areas, the rate at which these markets appear has been phenomenal.

Ih Kingston and St. Andrew alone recent investigations had identi-
fied 210 locations in which a total of 1,400 higglers operate.

“The Higgler Systom

) Basically the higgler system encompasses just over 13,000
higglers, 50% of whom purchase directly from farmers at the farm
gate and sell either wholesale to othet higglers or retail directly'
to consumers in parochial markets. ‘It has been suggested that the
higgler system has its beginnings as far back ss the pre-emancipation
era. Today the system is a strongly rooted socio-economic insti-
tution that provides a means of livelihood for thousands of Jamsican
families. In spite of its long history as a system of marketing
the distirbution of domestic food crops remains an outstanding
oroblem in Jamaica. The fact is that unlike most other economic

systems the higgler system had never been subjected to the processes
of planning and organizing as one entity. Rather, it is a system

that has, over many decades, evolved out of a growing need for an
internal distribution system of domestic food crops.

The major weaknesses of the higgier system are -

(2) it fails to provide incentive for any . _
meaningful increase in the production of domestic
food crops because of the small weekly individual
purchases at the fara gate; X )

() it lacks the ability to perform the functions
of marketing efficiently thereby resulting in
wide market margins and high consumer prices;

(¢} it fails to rationalize the distribution of the
- crops it handles throughout the island as
scarcities and surpluses often exist simultaneously
in different markets. . .
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The Agricultural Marketing Corporation has so far not been '
able to influence prices in the marketing system. This is due largely
to the fact that its present market share stands at about 20% of
total domestic production. Steps are now being taken however, to
increase the volume of produce to the Corporation and to enable it
to play a more dynamic role in the marketing system.

The net effects of the overall systom of distribution
therefore are:-

(1) it allows for considerable loss of produce
at the market place or intransit to the market;

ay it creates an indifference to, or discourages
increased production of domestic crops and
even at times frustrates the will of farners
to produce;

(i1i1) 4t is partially responsible for the low levels
of income that exist among farmers as well as
among higglers themselves;

(iv) it results in wide market margins with consequent
high prices to consumers,

Improvements to the present system calls for strong

centralised and co-ordinated approach.Centralised control,however,

is not possible so long as higglers continue to play the leading

Tole at all levels of distribution. A system must be devised thereforec,
which will centralise and co-ordinate the processes of marketing but
at the same time accommodating the 14,000 pjooviprs,
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t Harvest Losses in Jamaica

Jamaica exporiencos post harvest losses mainly in frniu.
vegetables and certain root crops. Causes of losses as weéll as the
- extent of these loss vary significantly within these three groups.
Pruits !
With few exceptions fruits are produced without proper
planning and management of orchards. Basic practices which include .-

Soil testing -

Seed selection

Pest and disease control

Suitable climate conditions

Suitable methods of harvesting and trmportin;

Prying and storing
are often meglected. Much of the post harvest losses in fruits
therefore are due to pre-harvest factors. ..

Vegetsbles end Root Crops 5
- Beciusé there is organised production of vegetable and
root crops the basic cultural practices are in most instances observed.
Post harvest losses therefore usually bear little or no relatioa to .
pre-harvest conditions and occur msiamly in the marketing systea.

e

Work im the area o.f post harvest losses in Jamaicas has been
limited to a few crops only and investigations have been oriented
3 causes and trutmt rather thn to qmtifyiu the extent of

losses.

Institutions involved in tho work of post-harvest losses
include the Storage and Infestation Division of the Mimistry of
Marketing and Commerce and the Food Technology Division of the
Ministry of Industry and Foreign Trade. Other.institutions with
interests in post harvest losses include the Agricultural Marketing
Corporation snd Commodity Boards (citrus, coffee, bamana etc,)

The work of the Storage and Infestation Division are summarised
below, o ) . .

The Storage snd Infestation Division of the Ministry of
Industry and Commerce was established in 1958 to make provision for
the storage of food for the prevention of loss of food by infestation
and for purposes connected therewith. The Division was initislly
conceraed with dry produco storage, that is, ccmls. spiccs. etc.
and later with the stor-ge of wet proauce, that is, frnh fruits snd
vegetables. .
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The Division has worked closely with the ANMC to attempt to

. identify the major post-harvest problems, reduce wastage during

matketing and extend the shelf life of the crops. Detailed

- information is not available on the wastage of wet produce but it
" has been estimated to be in the region ci above 25%. The £olloviag

results summarizes the main areas and crops involvcd and are
prcscntod alphabetically by crcps.

Banana
The Storage and infestation Division with the Bsnana

Board has co-operated in projects on Mndliu. methods from field
" to boxing plants.

: Bi-eadffuit go:tocsr\g’u‘ s)
Investigations have bben carried out on 111 aspects of .
-htmsti.ng. hendling and storage and the storage life llu been extended
from a few days to about two to three weeks.

Cabbage (Brassica)

“Optimum storage conditions.have beea defined for locally
grown produce and storage losses of new cultivars assessed to sllow
pre-selection of the ones with the most desiizable characteristics
and optimum storage periods.

Cassava ) .
Storing cassava in moist dust has been fomd_ to extend
storage life from a few days to over four momths.
Dasheen N ' .
Storage losses have been considerably reduced by weimg

wmlP storage at cool temperatures.

Escallion (Alium)

Work has has been done to delay the semessence of the green
tops of this crop during marketing.

Lius
‘ l!orvosting handling and storage have been investigated

and & way has been found to keep limes in the green state for over
two months after harvest.

Nango _
Investigations have been confined largely to the St. Julian
cultivar. HMethods have been found to delsy development of anthracnose
during ripening to develop a2 more attractive colourgtiou ‘in‘ripe

.
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fruits and to significantly extend storage life.

Onions , .
+ Various drying -.thods and storage bin designs havo been

davcloped for varieties grown under loc:l conditions. ’
{

Papaya .
Various methods of extending storage life and reducing
Storage 16sses of cultivars has been investigated.

Plantains
Investigations’ ‘have been carried out on the hnndling.
storago and ripening of plant.ins.
Sweet Potatoes

The effects of curing, waxing, ur:ppin; und finger
guidcs have been investigated.

Tomato
' Bffects of temperature, huaidity and urappiag oa

storage have been investigated.

Yans , ) .
- Storage losses have been considerably reduced and storage
1ife significantly extended (for one specie from a few days to over

3 months) by curing and storage at cool temperature. Details of
preliminary uork on cassava and mangoes are attached as A’pcndix I

amd II.

The overall problems in post-harvest losses in Jamaica appear
to be - ‘ . : '
(1) 1lack of appreciation among farmers of post harvest
. losses;

(11) inadequate communication between prodncots. marketing
agencies and research departments;

(iii) generally poor transportation and handling practices:
(iv) inadequate storage facilities in marketing boards;
(v) ,storaf technique presently limited to the .
. experimental stage and may not be applicable to
5 small farmers.
Thcro is need for - : : .

(a) up-grading of the skills of al}l concerned '
i:ozho .production and narkoting of agriculturtl
produce;
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(b) research not only in the areas of Horticulture
and Agronomy but also in the area of storage.
It is indeed desirable that simple and economical
methods of storage applicable at the farm level

be developed.
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* APPENDIX 1

Preliminary Note on the Storage of Fresh Cassava

' Summary
Traditionally cassava has been marketed or processcd within
a few days of reaping because of its rapid post harvest deterioration
and heavy losses have resulted whenever dqlays occurred. Recent
research at CIAT in Colombis has developed simple methods by which
fresh cassava can be preserved at ambient temperature for at lesst
two months by packing so as to promote curing of root injuries.
In trials at Storage and Infestation Division, locslly grdvn_
varieties have been.succpssfully stored for four weeks by packing
in_the field into boxeslined with perforated polyethyleme. . It is
likely that any other procedure which minimised water loss and -
mechanical &a-age from the point of harvest would allow storage of
_cassava for several weeks. Action is necessary to devise and test
nracticable and economic procedures fotr handling and storage of the -

incroasing crop of cassava projected from Operation Grow and other
saurces.

A major increase in cassavs production and utilization
in Jamsicsa is projected from 1975 onwards. The Crop Research
Division of the Ministry of Agriculture i$ currently coaducting
trials with three selected local varietiesand two varieties
obtained from CIAT (Internation Centre for Tropical Agriculture) in
Colombia which has a msjor programme on cassava. These five varities
and locally available ones are being multiplied and distributed to
supply &8 factory capable of handling 15,000 tons of cassava per
year, The ANC is also interested in exportation of sweet cassava.
These notes are produced to assi;t/ﬂf&nning the handling of the
increased quantities so as to minimise losses between harvest and
utilisation. ' . . -

- A cassava storage project at CIAT in collaboration with
Troyicnl Product Institute, U.X. has demonstrated that csssava can
be stored in the field for eight weeks in simple structures similar
to the European potato ‘clamp’. At present the CIAT/TPI project is
'devaloping a method for box storsge of cassava by packing iato rice
husks, sawdust or similar material and are investigating the effect
of curing at high temperature as a pre-treatment before storage or
marketing. Their results suggest that under suitable conditioms,
vhich can be developed in a ‘clamp’, wound healing will occur at the
sites of injury fron which breakdown of roots will otherwise develop
and that once this occurs cassava can be stored for substlntiol 4
periods.
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Trials at Storage and Infestation Division, to adspt. these
4findin¢s for local use, have been carried out by storing cassava

- packed in the standard 30 1b. box used by AMC (this packs to 40 1b.
. with cassava). Two methods have been used, in the first, cassava
vas packed in moist coir dust and in the second,. boxes were lined
with the perforated diothene sheet which is used for packing export
bananas. These methods reduced weight loss in the first week of
storage from 5-10% in unlined boxes to 0.5-1% in moist coir and
1-2% in lined boxes. Both methods reduced the.percentsge of
spoiled roots after one week from 20-60% in unlined boxes to 5-10%
and after four wéeks from 50-100% in unlined boxes to 10-20%.

' This work has used small qusntities of the five varieties uader
test by the Soils and Crops Division and larger quantities of &
local variety,"Yellow heart" grown around Bull Savannsh. All have
" deteriorated rapidly when stored in unlined boxes amd all have given
8 large improvement when stored in coir dust or lined boxes.

' .Investigations at Storage and Infestation Division has shown
that post-harvest breakdown of cassava is caused by rapid loss of
water from freshly reaped roots. Water loss is most rapid in

injured roots particulerly those in which bark is partially removed
during reaping, (scuffing). Any method which reduces water loss will
decrease the rate of breskdown and it is particularly isportamt to
do this quickly for roots which are badly scuffed or are brokea.

In qa-piés isspected recently, resped both for processing and ex-
portation, breskdown was well advanced within 2 days of reapisg.

At present, best results have beem obtainod by packing
cassava i{n the field, immediately it is reaped, into stamdard AMC
boxes, 1ined with perforated -diothene. The cost of the liner is
about S¢ per 40 1b. box. Although this method is suitable for
distribution and marketing fo fresh swest cassava it will probsbly
be necessary to av®id the use of boxes, which are expensive and
"~ bulky to distribute, for supplying cassavs for processing. It is
possible that a Ligh density perforated polysthylene reusable liner,
to fit into crocus bags, could be developed and used. Ia aany event
it is proposed that an integrated scheme for handling cassavas from
reaping to processing should be developed and tested in the immediate
future to avoid large scale spoilage of cassava when full scsle pro-
cessing commences. The use of boxes and liners might be considered
. for moderate scale producers such as co-operatives and Food Farms
vho may wish to supply fresh sweet cassava for local markets for
export. : '
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APPENDIX II

Pfelininary Observations on Handling
Storage and Ripening of St. Julian Mangoes.

It is important .to handle fruits csrefully during all
marketing stages. : ‘

Harvesting

If it is desired to store fruits or to send them to overseas -
‘markets by sea, they should picked at the mature green stage when
';he cheeks sre level or above the point of insertion of the stalk
and the flesh near the seed is changing from white to yellow.
Fruits which are to be sent by air may be harvested at a later
stage of maturity. Harvesting fruits when they are immeture extends
their itotuge 1ife. VWhen, however, they are too immature they fail
to ripen properly. '

Fruits should be harvested with clippers and carefully
placed into field boxes. It has been shown that if about 4* of the
stalk is left on the fruit "bleeding” is considerably reduced.

It is important to remove from the fruit surface sll latex that
ocozes from the stem st picking since it seems to damage the skim.

4

Pagking

Only unbruised and disease free fruits should be packed.
Information regarding size of cartons and number of fruits each
should contain should be obtained from Produce Imspection Division
of the Ministry of Agriculture. Gemerally, cartons should coantain
fruits of one cultivar only. *

Storage- - , . .
The best storage tempersture for mangoes has beem found to
‘be sbout SSOF (13°C). This is the temperature of the holds of
the banans boats. When fruits are stored at temperatures lower
than this there is s danger of chilling. At this temperature
fruits have been shipped successfully to the U.X. market from the
West Indies. B

Ripening

) Pruits ripened best at temperatures between 65° and 739F

(18° and 23°C), and RH shove 85t At the lower temperatures withia _
this ramnge fruit colouration was very good,much bétter than at ambient.
Mature green fruits ripemed in about 10 to 13 days at this tempera-
ture and did not start to soften until two or three days later.
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NDisease

. .
Anthracnose (Collectotrichum gloesporioides Penz.) was the
mdin problem. Latent infections frequently occur and become evident
only when the fruit ripens. Dipping fruits in hot water 131°F (55°C)
for 5 minutes has been found to retard the development of
anthracnose.

In South Africa anthracnose in the field has been controlled
to same extent by fortnightly applications of Dithane M4S sprays
starting at blossoming and comtinuing until fruits are about the
size of golf balls. Following this, a neutral copper spray of 1.5
to 2% metallic copper may be applied monthly until harvest. During
dormancy a cledn-up'spray of copper plus 0.5% emulsifiable summer
oil is recommended. )
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DOCUMENT VI - D

POST~HARVEST FOOD LOSSES IN THE CARIBBEAN:
THE CASE OF TRINIDAD*
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POST HARVEST FOOL LOSSES IN THE CARIBBEAN

_ A review of the literature would show that very little
;detaiié& work has been done on the estimation of post harvest

~  losses under tropicaf conditions. Notable exceptions to this are

the traditional export crops, cocoa and bananas.

_ With the change in emphasis from these traditional
export crops towards production of the basic needi of the emerging
cbuntries, the problem of staggering high costs due to pre and
post harvest losses must be overcome.”

. ' ,

It is difficulf ﬁo discuss post harvest losses without
taking into con#ideration that a certain percentage of this may
have been caused directly or 1ndiréct1y by‘improper'cultural
techniques and that these areas of post harvest losses need to. be

identified and corrective measures taken at that level. °

The Agricultural policies and systems being adopted by
these emerging countties may, in some way, be contributing towards
high post harvest losses an¢'any examination of the subject would
have to include an assessment of the extent to which these programmes
and practices need to -be changed if post harvest losses are to be
reduced to a minimum. A brief discussion, thetefore, 6f the marketing
forces and the policies vnder which these forces operate Qould'assiét

--in identifying and exp?ainiﬁg the inherent problens..
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Figure I attempts to show the position of both the public -
an@ private sectors in the movement of produce in the marketing '
| ay}ten. While the chart shows the percentage of direct intarvqn&iou,
it'doea not take into consideration the "behind the scenes" influ-
ence which each of these 1n§t1tutions--ay be able to exert on market

forces or marketing strategies.

An explanation is also necessary on the facilities available
at these various institutions which could be the limiting factor in
their ability towards playing a bigger role, ot the role expected of

them in an efficient systea. . o . ,

Table I shows facilities available at major retail outlets.
Lack of facilities at market places is definitely one of the factors
in increasing post harvest losses both in perishables as well as

dried grain.
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- TABLE 1

Market

S

Cold Storage

Wholesalers

ﬁenarkc

ort of Spain

t. James
arataria
an Juan

unapuna

rima

angré Grande

ayaro

raguanas -
an Pernando

rinces Town
Lparia
rzabad

mnal

int Portin

10 Seco

o Claro

Chill boxes

fish - 10 tons
Meat - 80 sides

Nil
Nil

mil

Nil

-Ice Boxes - fish

Nil

Nil
Nil
Nil

Nil

Nil
Ril
Nil
Nil
Nil

Full time - 75
part time - S50

Nil
Part time - 3
Nil

Part time - 12

Nil

Part time - 50

Nil

Nil

Full time - 20
Part time - 10

Nil

Ril
Nil
Nil

il
nil

Area needs to
accommodate a
ninimum of 200
wholesalers.
Most meat from
private colg
stores

No facilities

Roadside selling

No wholesale
facilities.
Roadside selling

No wholesale
facilities avail-
able

No wholesale
facilities

" Parmers sell

wholesale in
available area,
than stay there
and sell retail
on Saturdays

No facilities

No facilities

No room to

expand because
of location

758 trading done
outside market

No wholesale

facilities

No wholesale
facilities

Ko wholesale

. facilities
.No wholesale

facilities

No wholesale
facilities:

No market, but
area is marked

off for one

ource: Market Surve ,T.nnnnn.i\iflty m’.;n .
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.'rhe perceﬁtago of. produce, pagticulu:ly porichab{le produce,
which is handled by supermarket chains is very small. Supcrlu::kot:;
in the Caribbean tend to concentrate on canned and bottled comsiodities,
u‘hile farm produce in the fresh state is still handled by a network of
mark:ts, mini-markets and road-side stalls. Produce under these
systems i- handled by several intemd:lariu in its movement f:o- the
fuur to the Consumer, and louu can occur at each of these otaqu

-inply frc. h:ndung. packing or exposurs.

Governments in the region have set up a number of mechanisms
by which they attempt to onooﬁragh local and roqio_nal production while
controning imports from outside tiu region and thus the uo'vaont of
scarce foreign oxchange. The high cost of coq)uhory food iteme has
forced most Governments to institute some form of price control. In
the Caricom countries, a system which combines a number of measures is
opetated. These systems are, a Minimum Guaranteed price for local
farmers. The Agricultural Marketing Protocol and the Guaranteed Market
Scheme undu which pi'oduce in the region is traded at pre-fixed prices;
and.‘a'con,non external tariff whereby all goods traded must have an
import and export licence. |

It is nacessary to explain in some detail how these schemes
operate since, in themselves, they may be contributing in some way
towards higher post harvest losses.
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1. Minimum Guaranteed Price Scheme 4

: This scheme has been in operation :I.n Caribbean Islands for
varying periods and in Trinidad and Tobago for over 20 years. However,
it has not vorkod well generally since farmers complained that prices
offered were too lov and wera not changed often enough to take into
account the inc:ucing cost »f inputs.

Within the last two years in Trinidad and Tobago, the scheme
has been adjusted to accommodate these arguments. At present, the
scheﬁe is reviewed yearly and the price paid is co-pntod on a cost of
production plus a minimum porcontago ‘as farmer profits. 1In fact. the
lclml\e cannot be considered as a strict minimum guaranteed p:ico |
system since it :lncludes a number of items where an incentive price
is being paid. Por example, the minimum guaranteed price of corn is |
32¢ while thc wholesale trading price never rises above 22¢. A number
of :ltm on the*l:lnt, chosen because ot high imports of the. comodity ‘
and/or because recont agronomic studies show the possibility of pro-
duction of the-_e crops, enjoys these incentive prices, e.g. onion,

carrot.

The problem with ihi: system lies in the fact that ii gives
the farmer a market for his produce but it does not allow the marketing
>rganization of Government enmough time to properly plan for the disposal
>f the produce. Parmers can, without notice, offer foif }s;ale- large |

guantities of produce leaving -'the Organization (Central Marketing
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.Agency) in a quandry as to how to effettively dicpou of ungrad.d
produce in large nounto on a glutted urkot and vithout onough t:l.-o
:.to find export markets.

, What is required here may be the development of a system
to gather statistics of acreages planted, times of harvest and a
é’cnqral system of market intelligence. It might even be nococc;ry
to eiqslqro ways of controlling the acreages under any one crop at any
time towards aatisfying local demand and to consciously over-produce

only where there is an assured external market.

¢

Discussions have been continuing over the years as to how
‘to successfully establish a contract system to replace the minimum
guaranteed price system. 8o far a method has not been found that
would encourage the farmer to graw on contract by iuccnt:lvn :ath.r
than by loggl statutes. The famr;o who break the terms of a contract
would not be legally prosecuted. The C.M.A. on the other ‘hand cannot
- commit :ltlelf to supply on external markets as failure to oupply
would mean that the mncy would be legally proncuted.

The minimum Guaranteed price system allows for extremely
high levels of wastage since the amount of planning is minimal,
market intelligence is lacking and even at greatly reduced prices
the local market cannot absorb, in many instances, the amounts
produced.. |
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2. o Agricultural Marketing Protocol and Ggrantood llarket sm‘

These two allied schemes auow for tho sale of produce of

the . omllcr ‘countries of Caricom in the markets of the 1argor :I.clandl.
The, schemes syffer particularly from the lack of adequate shipping
fac:l.l:ltiu. Produce is carried on the dacks or 1n unvontnaud

holds of small o].oopc. It is oxponed to sea cprays, heat and
mechanical damage of all sorts. The qulity on arrival at port ot
destination is usually poor and the level of ‘poat h'amct losses in
this system of trading ,:l‘ extremely -high.

[ .

Cnli:ural techniques utilised in production of the crops in
the smaller islands are also ‘deficient in many ways, ‘and thus
contribute to the. high peroentage 1ouu. There is no syom of
washinq, grading or troataent for harvcct ox in-ttorago dinma »
durmg shipping and all tneu eontributo to the poor quality of
grods reoeived. COuodit:les harvelted at an immature or over-
‘aature stage aro also prone to more rapid det.rioration and con-

sequer tly post-harvest loss.

The system utilised by the small territories is that bags
are distributed to the tarur who may do his own grading. These
baggel goods are then .transpomd over poor roads and deposited
wharf side. This exercise, from harvesting to delivery for
shipping can-:take a few days, and under tropical conditions, can

in some measure contribute to the degree of spoiligc.
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1

3. . Isport. andétmt Licences.

Under t.he oy-ten of common external tariff, all producc
traded must have import and export licences which in most huuncu
are issued by the Ministry of Trade,

Under the Agricultural Marketing Protocol and Guarantood
Market ncl;énes the Ministry of Agriculture or other usoéiatod '
organizatious (c.ll.A.) are given the authority to roco-und licences
and thus to control the flow of farm produce in or out of the
island as a protect:lon to both the local. famr and the consumer.

) llhere goods are in scarce supply export l:lcencu u‘o not
iuued as this would fnrt.her push the cost of the commodity upvard.
In some 1pctancea, 1Qorts are not allowed in order to prot.ct the

local farmer.

The Ministry of Agriculture can therefore exert nuch in-
fluence on the market forces operating in the oonntrf thereby '
regulating qugnt;ttea of goods traded and prices.

' pifficulties arise where a certain percentage of a

| staple Miq is iQorted from Caricom coﬁhériec while the large
percentage of that commodity must be imported from extra-regional
Surces. Usually the cdmmodity from the two different sources
varies in quality and in price. | |






" As previously noted, the Caricom produoo-uy be of a poorer
quality and a higher price. This not only ctoa.t-.oo' difficulty in
dis:poniug of thé Caricom produce while a better quaiity is a£ the
same time available on the market, but can also, as has happonod
fréquently in tho put. lead to heavy losses due to spoilage.

The aholf. life (the abi.lity to -toro) of tho produeo grouu
undor t.ropical eonditions may be shorter also tlun tho nholf life
of produe. -coming fron nothcn cuutol.»

lhterenoo ia again made to the dfctribuﬁon system,
particularly to explain the type and extent of losses that could
occur oither in relation to the cumbersome nature of the diotribu-
tion system or tho lack of adoquate tacilitiu.. Produco from the
farm at most times by-pass v:l.uage mrkets and even from the
furthest corners of the island is-brought. to the-Central lurkot. _

At this distributing centre in the heart of the capital,
both the upo:ted and locally grown commodities are brought by
traders, .far—.r. and vholualen on .paci.fic days whon an established
vholesale harkat operates. On Tuesdays, 'rhunday. ’ rridaya and
Saturdays farmers from all over the country congregate bct:weon tho
hours of 1.00 a.m. and 9.00 a.m. whgn most of the trading takes |
plac;, and yl?ore a demand and supply system ?poratq whiqh_ dcurnino

wholesale and retail prices for the entire country.
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Retail traders of all typc.; supemrkets. nini-urkett.
hoteliou. come to this central area for the pnrpou of trade or
barter. Because of this system vhich has been eatabl.uhed over th§
: foara. cc-noditie- are brought lonq distances in open trucks oontain-
ing large buket- fully loaded or in bags -tackod for uxi-m
haulage. 'rhece must bc tudod and a peroentago also thcn taken by
othor vholoulcn to secondary markets to be. re-old-to the rota:l.lera.'

The point which is demonstrated here is that poruhable
'produce. and in tho na:l.n itm that are ouily dnaqad or bmhed.
mt be taken through a systea where it ia handlod four to six times
before it reaches the consumer. At each of these stages loun .
occur due to exposure to the elmnu. crushing, poor packaginq'
length of tin it takes to move t.brouqh the tysm or cimle over
esti-aticm at each stagc of the mmt capablo of being handled or
sold.

Discussions are taking place at a11 levels of the society on
the quelt:lon of the need or benefit which could be derived from the
use of cold or cool storage £ac111t1u in this syctea. Groups within
the society qontimn to agitate for greater public .toraga tacilities
which, in their opinion, would assist the farmer and consumer alike
by. reduczngtho high ra.to. or spoilago.‘ |

A more detailed examination of the situvation raises a nusber
of quo,oﬂmip oh the effectiveness and economics 6f cool or cold
storage within the present systea. - '
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* In wore davolopod countries cool and colad ltoraqe are used
to extend the life of the produce but this'il only done where the.
produce has been handled in fairly dofinod ayatons Producn is
harvested at optimum uturity; the field heat is reducod Miatoly:
it is then transforred into rcfrigeratod vahiclcs which carry the
producc straight into storage. It is stored under optimum conditions
of telperatu:n. hunidity ‘and even atnosphore in order to maximise 1ts
period of storage.

~ These conditioni as described do not oxiit'and in most in-
stances cannot be controlled in relation to produce under the syoto-c
delc:ibed within the Caribboan roqion. Optinun times of plantinq
and harvnstinq aro not obsorvud by the farmers and, as cxplaincd above,
the produce can be offercd for sale at any ti-o without any knovlodge
as to time of harvest, trentnout betwoen actual harvast and time ot
purchase or hqw a number of variable factor. e.g. haturity, varietya
cultural techniques, would affect its atorability.

hPrﬁferenée 1§ exhibited by the consumer for fresh prbdnce and
cbilled or stored produce'wouid in ﬁhc nain fctéﬁ a ldwer p;ice on:
the narkct than fresh produce, detracting a§ainst the'priético of
storing ah& the cost éf stoiaqe.A Anothar factor n:litating against
increased storage capacity is ‘the systen for narkcting produco.
Only ‘a small porcentage is Handled by -upornarkots and ontlets with
controlled holding facilities. MNost of it is handlod by open markets,
sayside stalls and open air facilities in general. This msans that
:hiliédvﬁroducé'deﬁdrior$to taitat'than trcsh~prodnco under these’
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con&itioxis and not only the level of spoilage is increased but the
appearance so changes to detract the consumer from purchasing at ail.

The - qm:al lnck of statisties of any type on muntl ttidod
within these cysteu or actual losses are dotract:l.ng from any worth-
while mroveunu.' The general figure given for actua} losses within
the mkcting system of 25 to 408 ulually refer to gnin wb:lle the
uoupt occurring may vary with the ease of dgnaqo and perishability of
the -'c“o'-odity.

' The point was made oatliéir that improper culturu uchniqus
including regular insect and disease eontrol, are a’ eontributinq
chtor although this cmot be measured in actual porconu«s or
niqhts. Treatment at hu'vut e.g. excessive handunq, lack of wash-
ing and fungal dippinq to control diseases, poor packaging, do con~--
tribute towards 'incrmi'.ng- the percentage-of. loss. |

The bibliography com:llod by Shaxon I.aurcnt of CARIRI (llly 1977)
shows clearly the absence of subctantial rosarch in recent years on
thi. inprotant problen. C.W. lardlav, bctwoon 1934-40 completed pre-
: lininaxy studies on a number of trop:l.cnl fruits but this work is in
" urgent need.of nodornizing and oxpaaﬁnq to meet todays dounds.

A brief review of the areas in which nrgont ronarch or even

+

statiatical tabulation is needed are: '

(a) Abilit of preunt day var:i.ot:les grown undar Caribbean
conditions to store and the optimum conditions of .
‘storage. :
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" (b)

~ (e)

| @)

/77

()

(£).

vInﬂ.moo of. ngmouic pmtiou and handling techniques
on the storages of major choﬂblu and fruits, '

Systems which wul oncourago farmers to plant towards

"a secured market eliminating gluts and-bartering after

harvut for h!.qhut prioos without muﬁ to quality.

Research into the method of bulk handling and pcckinq
of producs under tropical conditions to minimise

wastage.

Iimtch into marketing cyctcu in the Cu'ihbua with
a view to minimising handling, distances travelled and
consequantly cost.

Methods of recoxding statistics as to. actual amounts of
produce . traded, extent of losses and reasons for snch
losses. This could. also .be.extended to include ‘
statistics on availability of produce within the
Caribbean region and communication systems for uwhanqc
of statistics and tradin& in poriohablu.
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I.

SOME EXPERIFNCES OF FAO IN FOOD CONSERVATION

INTRODUCTION

National and International Organizations have been studying for several
years with increasing concern the ways to nrevent or at least to de-
crease the post-harvest food losses.

The FAO has given priority within its assistance programmes to those
aimed toward the improvement of the technical conditions of the several
steps of the marketing chain in order to give to the consumer more and
better food.

According to a study made by FAO, and presented to the Committee on
Agriculture which took place in Rome in Anril, 1977, the calculated post
harvest food 1losses for 1985 will reach the incredible amount of 85
million tons of cereals and basic grains per year, sunvosing a 107
loss as a world average.

Therefore, the reduction of such losses to one half would renresent
savings of more than 40 million tons of cereals per yeaf with a value
of about 7500 million U.S. Dollars.

In other words, considering the basic Aaily ration of cereals of 400
grams per person per day, a reduction at 507 the present level of
cereal and grain losses would pive additional food to moré than 260
million people, without increasing the cultivated areas or the

present yields.
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FAO'S APPROACH TO THF. PROBLFM
Through its Agricultural Devartment, FAO has given emphasis to the
studies carried out on cereals and basic grains due to the fact that
these are the basic food of the majority of the world's mooulation.
However, FAO has not forgotten the imoortance that fruits, vegetables
and other perishable products have on the diet of an important sector
of the world population.
FAO has increased its actions toward the reduction of post-harvest
losses, following the resolution of the General Assembly of the
United Nations in its seventh period of Sesions, which established
a goal of 50X reduction of losses in a period of 10 years.
It is recognized in technical circles that the levels of loss in
basic foods are not known with much precision. These losses vary
with the product, the country and region, cultivation systems and
other causes.
For these reasons, 70 in 1975 made a survey in developing countries
to identify the causes, level and circu—stances of those losses.
Although this study does not represent the official view of the
governments on the matter, it gives an approximate idea of the
volume and causes of :'ood lorzes and the needs and programmes needed
to reduce them,
The FAO Cour-il, in its Session of November, 1976, asked for a study
of the activities realized -4 those to be realized by FAO, by
diverse countries and by other organizations for the reduction of
post-harvest losses and the resource requirements.
The Agricultural Department of FAO then orepared a document, with
the help of a groun of international technical experts of member

countries, which was presented to the Committee on Agriculture in
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III.

April of this year.

In that document the losses of basic grains, roots and tubers are
defined in quantity and quality and the causes are analyzed. The
problems and difficulties to meet the established goals are identified
and model programmes to be develoved at a national level are indicat-
ed. The need of coordinated actions between national and internation-
al organizations to develop a common methodology to evaluate losses

is pointed out.

As a part of the action plan, a nronosal for the creation of a 20
million dollar fund was presented, with the aim of financing tech-
nical assistance programmes on the reduction of nost-harvest losses.
The Committee on Agriculture, as well as the Council of FAO, accent-
ed the pronosals presented and anproved the action nlan.

FAO, then, will increment its assistance toward the reduction of
post-harvest food losses, and will cooperate with other organizations

in the adoption of common methodologies to evaluate such losses.

FAO'S PARTICIPATION IN POST-WARVEST PROGRAMMES

The field programme of FAO for 1976/77 includes 21 projects on
reduction of losses with a total of 23 experts, 5 associate exverts
and 14 consultants. The total cost of such actions in the biennium is
estimated at US$2,400,000,plus the programmes of the FAO's Food
Security Assistance Scheme, which give assistance on storage and
conservation of basic grains.

PAO participates in regional projects on food processing with 11
experts and 16 consultants in 10 countries for the improvement of

industrial processing of food, at an estimated cost of US$1,300,000.



-~

v




-4 -
Field programmes on marketing of agricultural products had in 1976

a cost of more than US$860,000.

FAO cooperates with bilateral assistance organisms: for the comstruc-

tion of warehouses in Africa (Sahel) with the G.T.Z. of the Federal
Republic of Germany; in projects of loss reduction in Baugladeeh
Indonesia, Malaysia and Nepal with the ODM of the United Kingdom;
with the AID in projects of loss evaluation and with the governments
of the Federal Republic of Germany, Netherlands, Norway, Switzerland
and United States on the programmes of world food security.
Moreover, FAO works in close cooperation with other assistance
organizations such as CIDA from Canadd; NORAD; SIDA from Scandinavia
and DANIDA of Demmark, for the organization of projects on rural

storage, regional training, Seminars on farm grain storage, etc.

IDENTIFICATION OF POST HARVEST FOOD LOSSES

Due precisely to the lack of a universally adooted methodology for
the evaluation of losses, it is not easy to give a definition at
present which will fit all the products or all the regioms.

4.1 Volume of Losses

According to a survey done by FAO, losses in durables (cereals
and grains) vary from 10 to 26%. These losses include quanti-
tative and qualitative losses, the later type being very
difficult to evaluate in weight or volume.

For fruits and vegetables the reports show average losses
between 182 and 33% and for roots and tubers the losses are
between 12 and 26%.

It is important to note, however, that the above numbers

have been calculated on different countries with different

methods, systems and criteria.
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4.2 Causes of Losses

The direct causes of losses in quality and quantity of foods
have been already identified: In the case of cereals and
grains insects aprear to be the most important cause of loss,
followed by molds and rodents.

It is felt that the action of the diverse countries, Inter-
national Organizations and FAO, should be directed to work on
the indirect causes of these losses,such as the defficient
infrastructure in storage of the products, inadequate methods
of transport, inadequate practices in harvesting and above all,
the lack of training at all levels for the personnel in charge
of the marketing of products, which allow conditions which
permit the existance of pests and losses.

For instance, the very common practice in the central american
countries of leaving maize on the cob in the field for one or
more months permits heavy losses due to rodents, insects and
birds. Moreover, due to the slow drying process, very high
and dangerous levels of aflatoxines have been detected on
samples handled in that traditional way.

Once the product has deteriorated no corrective measure can

improve its quality: at best it can only be maintained.

TECHNOLOGIES TO REDUCE POST-HARVEST LOSSES

In general, it can be said that most of the techniques used to
reduce the post-harvest losses in agricultural products are already
known and being applied on large or small scale in moré developed
countries. The responsibility of the institutions involved "in

the marketing of the products is then, to study the most practical
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solutions which can be adapted to the geographical, social and

economical conditions of each country.

The transfer of technology from advanced countries should be made

cautiously, due to the fact that in most cases the technical equip-

ment has been designed for conditions very differemt from those

found in tropical countries. It has been documented on several

occasions that the output of grain conveyors, dryers or cleaners

is reduced drasti~~lly,as much as 50%,when they are used with

products with moisture and foreign material levels above those

normally found in technified agriculture.

For the above reasons, the inadequate use of machinery and technology

can lead to technical and economical disasters.

FAO, as an institution for the txansfer and dissemination of inform-

ation, does not participate, in general, in research projects, but

it does participate in programmes which have applied research on the

preservation of agricultural products. The next are examples of

intermediate technologies adopted to developing countries.

5.1

Harvesting
The International Rice Reseach Institute, (IRRI) in the Phili-

ppines has developed several simple machines for the thrieshing
of rice, sorghum, soybeans and other small grains, with out-
puts much higher than those obtained by traditional systems.
through a sub-contract with IRRI, the Program of Technical
Assistance to the Metal Industry, ASTIN-SENA, financed by the
Pederal Republic of Germany in Colombia, will undertake the
promotion for the production of these portable machines with
capacity of one-half to one ton per hour and adapted for the

conditions found in Latin America.
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5.2

Drying

Technical drying of cereals is perhaps the most important

step to get good quality products, and it is also the most
difficult area to be implemented at the farm level.

Commercial drying machines, designed in developed countries,
are not adapted, in general, to be used in small scale produc-
tion schemes and their installation represents considerable
investment.

The Regional Storage Project of FAO in Africa has developed
several types of on-the-cob corn storage in order to obtain
better and faster drying, keeping the product free from rodent
attack. These metal me -1 containers allow the free flow of air
but cannot prevent insect infestation.

The IRRI in the Philippines has developed a bulk stationary
dryer whose simple design can be adapted and manufactured in
any developing ccuntry, using mostly local materials. It was
designed for rice, but similar systems have been successfully
used in drying corn, sorghum and other grains.

The dryer consists basically in a rectangular box made of
metal or wood, with a perforated bottom which allows the
drying air to pass through the product. A small ventilator
moves the air which is heated by a small burner.

Different size versions of this system are being applied in
several countries with good results.

The use of reusable sources of energy for the drying of grains
is a very immortant field of study for research organizations.
Solar energy, the most common dryer since the beginning of

agriculture, is being used in solar collectors to pre-heat the
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air. Ome such collector is in the shape of two concentric
plastic tunnels; the external one, transparent and the internal
one of black color to absorb the solar emergy. Experiments
carried out in the United States hace shown increments in the

temperature of 10°C above the ambient temperature.

- It has to be said, however, that in the field of small scale

drying, the perfect solution has not ;- been found.

Storage

FAO has participated in several storage projects in Asia and
Africa. The experience that come  from these projects indicates
that traditional systems of storage such as underground pits,
small mud bins, etc. have to be evaluated in detail if they are
going to be applied in other areas or countries.

The use of inert atmosphere with reduced quantities of oxigen,
or its complete absence, have been investigated as a way to
prevent the growth of insects and to improve the conservation
of the product. Two examples are shown: i) On an experiment-
al basis, the research done in Brasil by The Institute of Food
Conservation. Corn was kept in very good quality conditions
for a period of several months in an underground pit lined with
poliethilene; i1ii) alco on an experimental basis, the Italian
Ingtitute SNAMPROJETTI has used 98% nitrogen atmospheres on
stored grains allowing the control of the quality of the grain
as well as the germinability of the seeds. This Institute,
with the cooperation of a commercial wheat industrx,has installed
16 silos of 500 tons capacity each, made of one piece of fiber-
glass reinforced resin, to inve-tigate the behavior of inert

atmospheres on wheat storage on a commercial basis.
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It is noted that for hundreds of years, the system of grain
storage with controlled atmospheres has been used empirically
in several regions of Asia and Africa with good results.
The use of containers of different shapes and materials for
the storage of cereals at farm level have been studied and
propagated by FAO and other institutions through their assist-
ance programmes. Through its Save Grain Campaign, FAO has
propagated in India the use of small locally made metal con-
tainers. Its simple design permits its manufacture by local
artisans and to be used throughout the country.
It is important to note the convenience of the small metal
"graneros" (bins) used mainly in Guatemala and El Salvador,
of similar design as the Indian ones, whose usage and benefits
are already known by the small farmer. This type of low cost
storage, rodent, insect and bird proof, can be taken as a very
interesting example of a simple way to reduce the post-harvest
losses at the farm level.
The use of warehouses or buildings ¢ atructed especially for
storage of agricultural products, is the most practical system
at the level of rural assemble and distribution centers. FAOQ
considers the use of local materials and manpower of primary
importance as well as the use of improved designs, which are
rodent and bird proof.
The construction of silos and drying plants for governmental
use must be preceeded by a careful study of the social, econo-
mical and technical situation of the country as well as the
possibilities of the transfer/ggchnologies from the more advanced

d
countrieg7of the local technical capacity for their correct
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operation and maintenance.
The use of provisional or semi-permanent structures of grain
storage has been studied by FAO in its programmes of emergency
aid to several countries of the Sahel in Africa, using synthe-
tical fabric silos. The results, so far, are not conclusive
but show that synthetic fabric silos are a good solution with
the condition that competent management is present.

5.4 Processing
The industrial processing of cereals and grains has also
margins of losses due to the inadequate use of technologies and
machinery. As an example, the milling of rice can be noted in
which an important proportion of nutrients can be lost if
adjustments are not made.
FAO presents in its development projects the parboiling of
rice as a good alternative for the reduction of qualitative and

quantitative losses in this product.

CONCLUSSIONS

The coordination of actions taken toward the reduction of Post-
Harvest Food Losses is the key to obtaining satisfactory results in
a relatively short period of time.

It is important to note that although the exact percentages of losses
are unknown, such losses are evident and national governments, res-
ponsible institutions and International Organizations should begin
immediate actions to reduce them.

For the above reason, it is felt that studies to be undertaken to
evaluate the volume of losses should be undertaken at the same time

as the actions themselves and not as a necessary and preliminary
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project "of study". For instance, it is felt that projects for
improving on-the-farm storage can be implemented immediately with-
out interfering with the programming of more ambitious plans.

It is felt that specific projects, with durations of from one to two
years for storage and processing of food products, can give better

results and can be documented over the short-run.

Ten model projects to reduce post-harvest losses prepared
Agricultural Department of FAO, are included as part

of the first document cited in the list of references are

The first seven projects cover 10 countries, the next two,

cover four countries and the last one is designed to provide

asgistance to 24 countries.

Two characteristics of the proposed projects are:

a) They have a duration that, in most cases, does not excede
one and a half years;

b) The projects are simple and therefore their preparation
and implémentation should be relatively fast.

Although the programmes are described separately, it might be

convenient in some cases to combine two or more projects, such

as the farm storage and the drying and central storage projects.
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POST HARVEST SYSTEMS IN CENTRAL AMERICA
. 1GAD/LAC PROGRAM IDENTIFICATION

INTRODUCTION

This Report on Post-Harvest Systems in Central America was prepared by the
IGAD/LAC Coordinating Staff. It is submitted to the agencies participating
in IGAD/LAC." in accordance with the terms of reference prepared in consult-
ation with thea, for their review and consideration regarding financing of
the progrms identified. The Report will also serve as the basic working
paper for a technical meeting on post-harvest oyotqs in Central America to
be held in cooperation with SIECA sometime in August in one of the countrises
of the region, with the participation of technical representatives of the
countries and experts from the agencies participating in IGAD/LAC.

In jubmitting this Report, the Coordinating Staff gratefully acknowledges

the valuable contribution of the staffs of the participating agencies, notably
Messrs. Epstein, Oechsli, Caceres and Meissner of IDB; Messrs. Quijano and
fonley of the World Bank; Messrs. Mensah and Applevwhite of CGFPI; and Messrs.
Greder and Chaij and Ms. Lansdale of USAID. All the foregoing participated
sctively in defining the scope of IGAD/LAC's role in this field and helped
¢rient the work of the country missions on which this report is based. Final
responsibility for the contents of the report, however, are entirely those

of the IGAD/LAC Coordinating Staff.
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I.

Mandates and Antecedents

At the Pifth Plenary Meeting of IGAD/LAC, held in June 1976 in Washingtom,
the participating agencies agreed that one of the principal areas of
activity of IGAD/LAC s d be the reduction of post-hervest food losses.
This decision reflected the consensus of the agencies that IGAD/LAC could
f1i1ll an important gap in this field which was not being dealt with
adequately in the region. It was also the result of the interest expressed
by a number of countries in initiating such programs at IGAD/LAC's
Consultative Meeting with the Ministers of Agriculture of the region,

held in May 1976 in Cancn, México.

Based on consultations by the Coordinating Staff with various countries
and the participating agencies, the IGAD/LAC Working Group on Prograns
and Budget, jointly with the Coordinating Staff adopted the decision to
develop a program in Central America and Pansma covering primarily
food‘grainc. It wvas also decided on the basis of that experience, that
this program might be extended subsequently to other ragions, notably

the Qar:lbbuu countries and those of the Andean Group. In consultation
vith the Working Group, precise terms of reference for the expert missions

wvere prepared by the Coordinating Staff.

The selection of Central Anerica. vas bau;l on several consideration.

First, there was evidence (now confirmed) that post-harvest grain losses,
are substantial in that region amounting in some cases to as much as

50 percent of the crop. Socomi, a number of important studies by external
agencies (IDB/IBRD/USAID and SIECA) of the region's agriculture were in
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II.

process of termination thus providing a basis on which ‘to

build & program. Third, some efforts were already underway in some
Central American countries, notably in Nicaragua and El Salvador, to
curtail post-harvest food losses and there was, throughout the region
%een interest in launching a comprehensive program. Finally, there
was agreement that the five Centrsl American countries being among
the poorest in Latin America, especially in terms of rural income and
nutritional levels, but with a high potential for incressing food
availabilities through improved post-harvest systems, ought to be the

first to benefit from such programs.

In line with these mandates, IGAD/LAC's Coordinating Staff organized
field missions to the five Central American countries and Panama for

the purpose of program and project identification in post-harvest systems
and technology. The wfk of these missions covered the period November-
December 1976 and February-May 1977. Altogether, eleven experts plus
members of the Coordinating Staff were involved. (Calendar, composition
of the missions and terms of reference are contained in Appendix A.)

Purpose and Scope of the Report
One of the functions of IGAD/LAC is ﬁrojcct or program identificationm.

This is the essential purpose of. this Report. The actual preparation

of projects in a form and manner consistent with the practices, policies
and procedures of each agency,obviously lies outside the scope of IGAD/LAC
for reasons of budgetary liniéat:lons and because to do so would mean

pre-empting or duplicating functions normally carried out by the staffs of

" the operating agcneiu, wvhich IGAD/LAC is mot.
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Nevertbeless, the project identification contained in this Report

does attempt to present all the relevant slements needed for arriving

at appropriate decisions regarding the touibﬁt:y of the suggested
programs and for preparing & definitive project or projesats that mu
satisfy the requiresents of individual agemcies for submission to their
respactive governing bodies.Viewed, in this 1ight, the Report is intended
to delineate the nature of the problem, its causes snd present efforts
to overcome it, as well as to suggest the specific options of policies, -
programs, and measures to be adopted for an effective solution. The
focus is on the redustion of post-harvest grain losses at the livol

of the small farmer, 50 as to increase his income and nutritional level.
It presents specific types and forms of ‘external assistance required as
a complement to the adoption of domestic msasures and policies for preserving
the harvest, together with relevant estimates of benefits to be derived,

and cost involved.

The substantive part of chi.o Report is divided into two parts. The first
contained in the following section, summarizes the general regidnal
aspects of tha problem and suggested means to deal with jt. The

sscond part covers the specific problems encountered in the individusl
Central Americaan countries, the possible strategies and programs to be
pursued in each for reducing post-harvest grain losses, and programs or
projects to be initiated with the help of the external agencies. Panama,
where an IGAD/LAC mission also worked, assigns priority to reduction of
post-harvest losses in pcruhablgc. rather than {n grains, as well as in
a mmber of projects other than post-harvest technology. For thet resson
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no programs in food grain losses have been identified for Panama

in this report. Subsequent to the final decisions by the agencies
on the prcposid pto;tm for the Central American countries, IGAD/LAC
will respond to any Pansmanian request in the field of pcthhableo.

vhich requires 2 ditfercnt methodology.

The Conceptual and Methodological Framework of Analysis
Before examining the specific characteristics of the post-harvest

grain loss problem in Central America, there is need to set forth

the conceptual and methodological framework within which IGAD/LAC

has approached the problem. In this comnection, the IGAD/LAC Coordinating
Staff has drawvn heavily on the methodological work already done by FAO,
the Tropical Products Institute, and Professor Malcolm C, Bourne of
Cornell University, who served as a Consultant to IGAD/LAC.

Post-harvest losses are defined as the quantitative and qualitative louses
of & crop st any of the stages between harvest and delivery to the consumer.
These stages involve eight principel types of operatiou: harvesting,

threshing, cleaning, drying, storing, transpert, processing, packaging,
and distribution. These operations together comprise the post-harvest

systen. ‘

The quantitative losses, i.e. the weight losses are attributable to
inefficient harvesting of the crop which results in substantial portions
of grain left in the field; grain spillage or breakage during handling
and transport; consumption of the crop by rodents, birds, and insects
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during storage; inefficient processing and milling; and shrinkage due

to moisture loss. The losses incurred at any one stage of operation

may be related to and be aggravated by losses suffered at preceding stages.
Yor example, i.nptop.ar handling or drying of the crop may cause ‘tuhll‘
and drittlensss, which may aggravate losses sustained dn;i.ng transports;

or defective fumigation of the grain at the farm level may not fully
dcqtroy insects and n:lcroorgariim which may continue to build and
multiply during the subsequent stages of the post-harvest system.

The qualitative losses are less obvious and more difficult to measure,

but they are equally important. These losses relats to reductious in
nutritional content, appearance, edibility, and wt;olcsmul of 'the

grain, as well as seed viability. These result in lower prices obtained for
a given crop weight by the farmer or i.n reduced satisfaction and nutrients
for the consumer, whether the producer himself or others. Qualitative

and quantitative losses are of course related to the extent that qualitative
deterioration beyond a certain point signifies a weight loss as well. In
the absence of over-all grading systems of crops, the qualitative losses

cannot be measured in monetary terms.

The causes of post-harvest losses, both qualitative and quantitacive, may

be categorized into primary and secondary. ' Tl;c primary causes are:

a) biological and microbiological, which involves consumption and
damage by insects, mites, rodents, birds, and larger animals, as well
as by molds and bacteria; '

b) chemical and biochemical, which relates to losses due to fat
oxidetion, enzime-activated resctions, and contsmination by pesticides,
fungicides, and othar harmful substances, such as lubricating oil;
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c) wechanical, which comprises bruising, abrasion, and spillage

of the grain, as well as defective containers;

d) physical, which involves excessive or insufficient heat or
cold end humidity; and

e) physiological, which pertains to changes in respiration and

transpiration.

Some of these factors interact. For example regpiration causes heat
vhich accelerates chemical and biochemical changes and may reach the
point where grains may harbor and eventually burn. In most instances,
the primary factors operate gimultaneously or sequentially in a
mutually reinforcing manner.

The secondary causes are those that lead to conditi.&u in which primary
losses occur. These comprise inadequate harvesting or drying equipment
or deficient protection aga'iut rains; inadequate on farm and commercial
storage facilities; inefficient trensportation which causes spillage,
bruising, weather, and other damage; inadequate marketing system, which
involves excessive length of the marketing poriod, improper location

of silos, inadequate or badly distributed storage capacity, and excessive
number of middlemen; and inadequate legislation or agricultural policies
which can affect incentives to control losses or the eventual retention
or rejection of a food for human use. It is evident that the more numerous
the stages in the post-harvest o?ntu and the longer the period between
harvest and consumption, the greater the logses tend to be.
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This somevhat detailed discussion of the nature and ramification of
the problem is intended to underline the fact that the post-harvest
chain is sn {nterrelated system in which individual causes interact
and generally reinforce one anothar. Therefore, any effort, no matter
how effective, to deal with one aspect of the problem at one stage

of the post-harvest process may be nullified by failure to deal
effectively vith the problems encountersd at previous or successive.
stages. This also involves questions of ﬁnancial’ costs and returns.
For example, if a highly elaborate system of silos is built, as hag
been the case in some Central American countries, but the grain
entaring the silo is insufficiently dried and infested with insects
and micro-organiem, the loss will be aggravated and the investment in

silos will not yield the potential returm.

It should be quite apparent from the foregoing that any effective
effort to reduce post-harvest grain losses sust be comprehensive,
interdisciplinary, and based on a carefully worked-out sequence and
pattern of activities. Domestic and external finl'ncill or human
resources can easily be wasted by a fragaénted or precipitate
approach. Governments, therefore, and cooperatigg external agencies
wust develop together a comprehensive strategy for dealing with

the problem, adopt the appropriate m.uicn and policies, and _
build tha imstitutional framework to carry them out. To do this,
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they sust evolve more accurate data for measuring losses, determining
vhere and in what amounts they occur, and what the direct amd

indirect causes ars.

The foregoing is n-t meant to imply that before anything can be
*accomplished, the:e is need to build‘ a complete and accurate dat\'

base. This would delay action for too long. Data compilation cu e

a process that takes place simultaneously with other fundamental

efforts especially training and research,designed to make a start

in coping with the problem. Moreover, in developing a strategy and

a policy in Central America, as will be shown in later sections of

this report,great care must be taken to avoid placing excessive stress

on vhat may appear to be the most obvious need, namely the cons-

truction on a masgive scale of on-farm storage facilities without

at the same time strengthening and reorienting agricultural extension
services, creating a better understanding on the part of the small farmer
of the causes of crop loss and deterioration and how they can be overcome,
sensitizing governments to the potentially high cost-benefit of launching
a new post-harvest technology, assisting them in establishing appropriate
ingtitutional mechanisms, and adopting policies to induce the small

farmezr to protect his crop more effectively.

Thus, an essential and, at the beginning, a major ingredient of any
post-harvest loss reduction strategy, must be training and research.

Training must cover goverament technicians, extensionists, managers of
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cooperatives, and small farmers. Research tnust be launched in

measuring and ideatifying causes of post-harvest losses. It is on ghe
basis of such on-going xessearch that it will be possible to determine

the need for specific types of on-farm storage facilities, appropriate
methods and equipment for drying, feeder roads, type and location of

silos, specisl trainign, legislation, etc. Thus the initial purpoée of any

comprehensive program where none has existed before must be to assiet

local agencies to develop their own programs and st;:a:egies.

Vhen viewed in this lighct and, as reflected in the types of programs
identified or propogsed for Centrsl America, the s}.u of programs and

the amounts of external assistance that can be effectively absorbed

at the beginning wili necessarily be smali. This homer, does not mean that,
therefore, such programe sare marginal or unimportant. On the contrary,
they may be decisive in widening the opportunity for the progressive
investmeut of larger ruourcu., both domestic and international, and

the enlargemeat of programs and projects that can yield rates of economic
as well as social returns. In this connection, the sharp initial focus
on the small producer, operating individually or in a cooperative, and
on the saall rural community implies efforts that can resach considerably
beyond protection of the harvest as such and involve the broader problem
of rural sodernization, marketing, and ra2ising the income of the marginal

farmer.
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V.

The Post-Harvest Loss Problem in Central Aemrica

Post-harvest losses in Central America affect all food grains, but
since corn, beans, rice and sorghum comprise the food staple for the
major part of the population of the region, the analysis of the problem

is necessarily concentrated on these products.

Until relatively recently, the great bulk of efforts to expand the food
supply in Central America, especially of the staple food grains, has

been concentrated on increasing production. Substantial domestic and
external financial resources have been devoted to bringing new land under
cultivation; providing a more adequate agricultural infrastructure -roads,
commercial warehousing, water and irrigation, electricity, health and
educational facilities; establishing new training and research facilities;
controlling plant and animal disease; improving seeds; and strengthening
the jmstitutional structure. As a result, the production of food grains
in Central America has expanded impressively during 1965-1975. But the
annual average rate of expansion for all food grains has been only slightly
greater than the increase in population, with the result that ,despite all
efforts to raise output, income and nutritional levels on a per capita

basis in the rural areas, remain among the lowest of the hemisphere.
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It is only recently, especially sinée the 1973 food and oil crisis,
- that increased attention has been drawn to'augmenting food supplies
through the reduction of post-~harvest losses and recovering ‘whit has

been called "the hidden harvest". The stesp 'rise in ‘recent yuu in

the prices of fossil fuels, egricultural machinery and-equipaent, and
tertilizer. as wuuhiglur -interest rates have pu.lwd up the cost

of bringing new land under cultivation. This has provided 2 new rationala
for: efforts to protect and preserve the crop ouce it is harvested. . Sone
-efforts in this direction have ‘begun in all Cent.r'al-'usermn countries
and in Panama, but thus far no systematic or comprehensive ptngrais

have been devised in any of them. The Itterrastioncl ani regsiswal srniniziilons
and financial institutions are only tegihning. to becorme slert to the
problem and virtually wo financing for.any comprehensive post-harvest

food: grain program has taken plac; thus far.

There are savsral reasons why progress has been limited. First, the

Central American .farmer.and 'govcmenta are not yet sufficiently sensitized

to the magnitude and complexity of the problem and the potential sost-

‘benefit to.-be derived from s systematic effort to reduce

‘loases. While in each: of the countries of the region there are officials

‘and technicisns who are acutely aware of the need to concentrate on

reducing post-harvest losses on a massive scale, the governmental

aschinery still places:msjor stress on the pre-harvest problem'ot ‘expanding
output, This applies especially to the. a'gr:lcult.:urni extension services. Second,

there ‘are few. experts in the countries specialized in post-harvest technology,
vhich .in ‘turn is a reflection of the £act’ that the -beasic wmethodology






for dealing with the probiem is still being developed. Moreover, the
vay the Ministeries of Agriculture and other entities guling with rural
developoment are now structured does not lend itself easily 'to.th(_kiud
of integrated systems approach that is required. Itu!ud.._ tlp existing
institutional structure often encourages a fragmented ap.pioaeh vheredy
uncoordinated and unrelated programs are adopted in the various fields
compriging post-harves: systems. Moreover, there is still a lack of
appuch:lion of the immediate economic and .ociaf benefits accruiag to

the small farmer as & result of the reduction of post-harvest losses.

Finaily, the Central American land tenure system, characterized b she
prevalence of minifundia and rural bakwardness, represents an Inhibiving

element in the isprovement of port-harvest technclogy.
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Magnitude of the louses
In none of the five Central Americac couatriss are precise and up-to-date

statistice on post-~harvest grain lossas coupiled. Whatever data exist

are based on linited samples aud refer to quantitative losees ouly. HNor

is any allowance made for special factors at the time the u-plu were

taken, such as weather conditfons, tining and size of cha crop, inssct, '
brd and rodent populstion, etc., allof which affect losses. In 1963 wxperts
from the U.S. Departtient of Agricultura estimsted food grain loseses: for ....:.
Csntral Al;cricn and more reccntl} attempts have been made in Ricaragua,

vith the help of the Tropical Products Instituts, to measure losses wore
precisely and on 8 more coutinuing bases. Some cp§udic efforts have also
besn made in the other Central Americen countries.

Taking the various estimates, however, there is agresment that ths post-harvest
food grain lossas -corn, beans, rice, and sorghum~ f£all within a range of
between 15 and 30 percent. There are of course diffarences among products
snd countries. Thus, the losses are the greatest in corn which represents
the bulk, about ?0 percent, of the food grain crop end is growm mainly on
small farms where damage to the harvest tends to be heaviest. About half
the corn crop in Central America, on the average, remains on the farm where
it is i:o-t subject to loss and deteriorsation ‘because of deficient post-
harvest techniques and facilities. “In Honduras, where close to 70 percent
of the corn crop gpes into auto-coosumption at the farm level, losses
undoubtedly are near the top of the 15-30 pé'tcin: talnge.. wvhile in Kicaragua
vhera only about 30 percent of the crop remains on the farn..tke losses are
probably nearer to the bottom of the ramge. It is also importaat to note
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that the hybrid corn variety, which is increasingly prevalent in Central
America, especially Nicaragua and Costa Rica, is more vulnerable to post-

hatvest losses than the native variety.

Next to corn, beans acc;unt for the greatest losses of food grains. Losses
are high mainly because of hardening due to inadequate storaée and because

a large proportion of the bean crop also remains on the farm, including the
larger farms where coffe, sugar, éocton, and other products may be cultivated

commercially and where beans are used to feed agricultural labor.

Post-harvest losses in rice are relatively small and are not believed to
exceed 10 percent. This is explained mainly by the fact that the cultivation
of rice is concentrated in the larger farms. Sorghum; likewise, suffers
relatively low losses. It is uged primarily for animal feed and is

sold commercially for the manufacture of concentrates.

As regards the incidence of losses in individual countries, the available
evidence suggests that they are highest in Honduras where on-farm storage
is particularly inadequate and where the prevalence of subsistence farming

with all its deficiencies is most widespread.

Post-harvest food grain losses in monetary terms (1975 prices) are estimated
at around US$100 million annually. With 70 percent of the losses occurring

at the small farm level (farms up to 35 hectares), the income reduction suffered

by small producers amounts to around US$70 million. These figures represent

approximately 132 of total income of about $530 milliow peverated b+ amall

A e

farms in 1975 in Central America.
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Imprecise as some of these calculations are, they are suggestive of orders of
magnitude which, in the absence of better data, justify the ,',.,..,..,,u.,n
that the real and monetary income losses due to faulty post-harvest sysu-ins are

substantial, and in some cases outright steggering. In other wordi, one

vay of reising small and marginal farm income in Central Americe rather
rapidly and without massive new investmentg in bringing new land into
cultivation may be through major improvements in post-harvest

techniques. The foregoing data also suggest that there may be considerable
pitfells in measuring returns on investment on small farms in terms of the

volume and value of the crop. Without taking into account the substantial

post-harvest losses in weight and quality which significantly reduce
the availability and nutritive content of food grains for comsumption,
the rate of return may be considerably overstated. Or, putting it
differently, much of the agricultural inputs being used to increase
production, both by governments and external agencies, may be wasted

in view of the post-harvest losses that occur.






Causes and Location of Losses

As might be expected, the causes of post-harvest food grain losses in
Central America are varied and occur to some extent at‘each ;tagg of

the marketing chnin. Little research has been undertaken in Central
America thus far in identifying these causes more accurately, how they
interact, what their quantitative and qualitative impact is, and Qt |
vhich stage in the post-harvest process they occur. Obviously, such
data sie essential in determining the remedies that must be applied.

For example, in Central America the small farmer loses a significant
part of his crop on the field at harvest time because of inadnqpa:g
methods and equipment for harvestiné. But no systematic attempt has
been made to measure these losses and to determine what improvemspte are
required to reduce them. Nor has much work been done in determining how
much damage to the crop is due to improper handling, stacking, and drying
and the extent to which these deficiencies increase the vulnerability of
the crop to insects, rodents, birds, fungi, etc. No program of experimentation
apparently exists with regard to the possibilities cf changes in the periods
of plenting and harvesting so as to reduce the risks of damage by weather
and humidity. In Guatemala, the authorities are now considering moving
crops to the higher altitudes where they may be less nu;ject to the
damaging effects of climatic and biologic#l factors, as an alternative to

building costly central or community storage facilities.

Likewise, virtually no systematic work has been done in evaluating crop
damage and deterioration due to transport, deficient use of pesticides and

fumigants, end faulty farm equipment. Because so little is known about the
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relative importance of certain causes of post-harvest losses and their
inter-action, there does not as yet exist a glur-cut ides céneernina
the design of on-farm drying and storage facilities needed, or the
desirable capucity, vhether for individual farm uee or for community or
cooperative use. In Honduras the authorities incline more toward the
construction of storage facilities for cooperatives and small farm
communities, whila in El Salvador individual su;rage bins are preferred.
But in neither case has the issue been fully analyzed. X

In the case of Nicaragua the IGAD/LAC miseion was able to make & teatative
evaluation of the relative importance of various causes of post-harvest
losses. This vas possible mainly because the Nicaraguan authorttici, with
the assistance of the Tropical Products Institute, had begun to study the
problem more intensively in recent years. Ons may safély assuse that ths
preliminary findings for Nicaragua would also hold for the other Central
American countries. .

According to these studies, about two-thirds of ths quantitative post-harvest
lose in corn is attributable to insects, 10 pertent each to rodents and birds
and breakage, and about 7.5 percent sach to spillage and micro-organisms.

In the case of beans, insects also account for roughly two-thirds of the
weight loss, but while rodents are less important than in the case of corm,
the damage inflicted by micro-organisms is greater. In the case of sorghum
half the waight loes is attributable to insects. While in the case of rice
the proportion is one third. Weight loss by micro-organisms and breakage
tends to be somevwhat higher in these two commodities than in corn
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and beans, vhile the effect of rodents is gignificant in the case

of ”r‘hu. .

The foregoing dats suggest that insect damage is by far the most important
single cause of post-harvest food grein losses on Central America. Since
the greatest losses also occur at the farm-level, it may be asnM that

it is here also that the greatest incidence of insect damage occurs. What
these data do not reveal, however, is the extent to which the high
intensity of insect damage is the result of other factors, such as breakage
or damage to the hull which exposes the crop to humidity and micro-

organisms which may attract insects.

Measures of the relative importance of various factors resulting in the
qualitative deterioration of the crop do not exist. But there is agreement
that humidity, fungi, toxins and other types of contamination play a major

role.

One may conclude that the relative incidence of the various factors resulting
in post-harvest grain losses reflect the fact that & substantial part of

thea crop is stored and consumed at the farm level. Because of the
prevalence of minifundia and the poverty and backwardness of the small farmer
the crop loss and deterioration after the hnw;st' assumes major proportions.
Insufficient and often improperly trs'ined extensionigts contribute to the
problem. A further aggravating factor is the inability of the farmer to
reach or to be reached by government entities which purchase the crop at
support prices. This forces the small farmer to hold his crop for longer
Periods or to sell to the trucker or the local aiddleman vhere grain losses,

&though less,also occur.
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, lastitutional Framework
In Central America there now exists a proliferation of Ln-tu‘uctono at
the national and regional level dealing with various aspects of rural donl.op.uﬁt.
Apart from the Ministries of Agriculture, which are tugouhh for the
formulation and implementation of over-all agricultural policy and gemewally
for extension services, in most countrids specialixzed i.ucttuhhn. operating
under the Ministriss of Agriculture or independently Have been estabiished,
cotably in the field of egricultural technology, such as in Guatemala, “izaragua

and El Salvador; marieting; rural development serviccs tou t s wme'? fymre,

as INVIERNO in Nicaragua, and more recently agricultural traiving, 1s {a

both Nicaragua and El Salvador. The provision of credit is dispersed acorc
several private and governmental institutions; only in Nicaragus is there

a special credit institution, INVIERNO, geared to provide credit to the

saall farmer. In addition, there are of course the national planning entities,
the Ministries of Health, Education, Public Works, with all their satellite
institutions, as well as other agencies all of which aleso have certain
responsibilities in the agricultural sector and in rural development. Although,
on the whole, these institutions individually all operate _utbr effectively,
there exists a considerable overlapping of functions, compounded by
differences in policy emphasis or orientation and inter-institutional
rivalrias and conflicts. |

Despite the wide spectrum of specialized ministries and agencies that has
evolved to mest the needs of rural development, the Central American small

farmer is still not adequately reachted by any of them. Partly this is a

\
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reflection of the limited human and financial resources with vhich some
of these agencies operate. Partly it is due to a cercain bias on the
part of official entities and external financing agencies in favor of
large "impact™ projects, vhich are not found at the level o't the small
farm community. The Central American marketing entities, for sxample, |
generally have npﬁniud the construction and improvement of large,
central storage facilities, even though many of them opoi'ato below
capacity because of road and transportatica ptoblem.vhfch prevent the
crop from reaching the silos and riiddlenan who eften buy the crop in

advance and store it in their own facilities.

The Central American agricultural credit institutions, likewise, have
preferred to make bigger loans to the larger and more credit worthy

farmers, than to ths subsistence farmer. Loans have been provided to

bring new land under cultivation and produce a crop which will provide

the means for repayment, rathet than t'o assist the farmer in both producing
and preserving his harvest. The vuious entities responsible for tesearch
and the development and application of new agricultural technology also have
been oriented more toward the problem of increasing yields by developing
new seeds, experimenting with various types of fertilisers, and generally
improving pre-harvest rather than poct-hnrvui technology. Only in Nicaragus
has a start been made by SEPRAL in dealing more systesatically with the

problem of post-harvest losses.

These short-commings are, of course, a reflection of the intensely production -
and productivity oriented agricultural strategies pursued by the Central
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American countries throughout the past two decades. But with the increased
interest in the region in coping with the post-harvest grain loss problem,
there is unqueotiombly a need for some institutional innovation and experi-
mentation. Since the post-harvest loss problem involves priurily protection
of the cyop at the 10\'01 of the small farmer, :he hltitut:loul. structure
mugt becowe geared to reaching him directly. Yhis relatos particularly

to the marketing boards and marketing agencies which at present purchase

not more thaw 20-30 percent of the part of the cxpp which is sold by the
-Lu farmer commercially.

In this comnection also, there is negd for a ut:lo.ml storage plan and
policy that woyld be geared more adequately than now to reducing crop
Jogses and deewrioration at the small farm level and create a better
bilanee between effective on-farm ¢rop preservation and storage and central
storage. The establishment and enfotcdent of quality standards must be

an indiapengable part of the work >f the marketing and exteneion agencies.

The problep of reaching the small farmer in reducing post-harvest losses
also relates to the structure and policiegy of the credit institutioms.
Messive smounts of agricultural credit have been dispensed in Central
Aurié.a in recent years, much by external losns. Since such credit has
not reached the smail farwer ia sufficient vwolume and on appropriste terms,
nev policies, institutional mechanisms, and pfocedures will have to be
devised to corrvect the situation. By the samp token the recently created
agricultural training institytions in Nicaragua and Ei Salvador as well

ag those to be created slsevhere in the region, will have to sharpen their
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focus on the type of training needed to enable the farmer to understand
the causes and effects of post-harvest losses and how to deal with

them more effectively.

Apart from the need for certain basic shifts in policy and methods of
operations by the various institutions dealing with rural d;velcpnent

80 as to cut post-harvest grain losses, there is also a need for these
institutions to view post-harvest technology as a system requiring an
interdisciplinary and highly coordinated approach. Improvement of post-
harvest technology cuts across the spheres of responsibility and competence
of all agencies engaged in rural development. This will require
fundamental political decisions, top-level direction so as te ensure
effective coordination, sensitizing public officials to the post-harveit
problem,and the provision of speéitlized training for those who will train,
instruct and motivate the small farmer. Such institutional adaptations will be
fundamental in evolving and putting into operation a comprehensive strategy
for dealing effectively with the post-harvest problem in Central America.






Y.

The !!g!gged Program for Central America

A.

Majn mwg pf the Program

The tﬁAnlttcvq&g§3pn hes identified a program for each of the five
Central American countries which is contained in the individual
country reports. These prograns are all based on the same tundaicatal
concepts and have common characteristics. The differences reflect
variations in emphasis, scope, and priorities in line with the needs

and realities of each country.

The fundamental purpose of the proposed program is the development in
each country of an effective strategy, policies and concrete activities
for dealing with the problem of post-harvest grain losses and to provide

appropriate international assistance in neeting this objective.

In developing a comprehensive national program, there is need in the
early stages to proceed by carefully planned and well synchronized
stages, and to assure that external technical and financial assistance
is prowided on a scale that will enable the countries to absord it
effectively. Since much experimentation, training, and research is
needed before any massive national programs can be launched, the size

of the proposed programs is nécesaarily small. The objective of the

external assistance component is to establish the bases and experience
on which expanded efforts can be undertaken progressively at the end of
the first, second or third year of operations. At the end of the

second year of implementation of the program, an assessment of its effec-
tiveness should be made, with a view to correcting any inadequacies and

planning for its amplification.
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The program does not set any fixed target for harvest loss reductions,
although it is expected that such losses will begin to be reduced sig-
nificantly after the fourth or fifth year due to the multiplier effect
produced by a oinnltaﬁcous program of action in research, cr‘§n1n3; extension

and credit.






The largest program, about ussé.a million, is contemplated for Nicaragua
where congi.deuble work in post-harvest technology is already being done
and vhere more than 50.000 production units Ate'to be covered by the

investment program, cﬁnparcd to 20.000 each in El Salvador and Costa Rica
and 40.000 in Guatemala. The figure for Honduxas has not b&n determined

* as yet, mainly because the primary need is training and research/extension.

The foregoing cost data are not based on precisc calcuiations, but are
indicative of orders of magnitude. As yet no atn‘we has been made to
determine the amounts to be financed out of local yesources, but lt is
doubtful whether the proportion can exceed 25-30 percent. The purely

economic rates of return of the inveatment as calculated in the individual

country reports which follow, fall within a range of between 22 and 27
percent. It is clear, however, that the social impact which is not
easily measurable, will be considerably more significazt. By attacking
the problem of post-harvest losses a masningful attack cen also be made
on the broader and pressing problem of tural modernizatioa. A meaningful
start on a post-harvest loss reduction strategy, with the focus on the

small farmer, may help to convert the rhetoric of rural development into

reality.
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COMMENTS ON INSECT-CAUSED POST HARVEST CROP LOSS ASSESSMENT

There has been a recent questioning of the programs aimed to provide enough
od for the hungry masses of the world, It has been re-stated lately (Moore
ippe and J, Collins 1976) that increasing food production alone, without
anges in the mechanisms of distribution, will not accomplish the desired
al of an adequate food supply for the world's population, Alternative
proaches to solve this problem vary from changes in the existing social
ructures and economic systems to the improvement of marketing systems,

One way to reduce the post harvest insect-caused crop losses is to improve
rketing systems, There is a considerable amount of information about the
ys insects can cause post harvest crop losses, and methods to reduce these
sses, in developed countries, Much less information of this nature is
tilable for Latin American countries, and there is a growing need for it,

It is beyond the scope of this presentation to dwell on the specifics
post harvest insect-caused crop losses, Instead, I prefer to comment on

b aspects:

A, Pre-harvest insecticide applications on food crops and their relation
to post harvest crop loss assessments,
B, The need to relate the pre-harvest and post harvest insect pest

complexes,

Pre-harvest insecticide applications on food crops and their relation
to post harvest crop loss assessments,

Several post harvest crop loss studies have been done starting at, or
ter, the crop harvest, using the following methodology. A quantitative
lessment is done at harvest time using visual macrocriteria such as "rotten",
1sect damaged" non-marketable units, The assessment gives the number
uged, non-marketable units (fruits, heads of cabbage, kg, of potatoes, etc.),
linilar assessment is done in the market at the retail level (Fig. 1).

The methodology just described is an acceptable first approach that
vides valuable information about post harvest crop losses, It is, however,

'y general and can be improved,






Insecticides, in varying degrees, are included in the package of
agronomic practices that make crop production possible, It is to be
expected that, because of long residual action, excessive dosages, repeated
applications, spraying too close to harvest (acting alone or in combinatiom),
many insecticides remain on the crops until harvest or even beyond, Food
wvith excessive insecticide residue levels is not fit for human consumption
and must be considered as a loss in post harvest crop loss assessments,

If only macrocriteria are utilized to evaluate post harvest crop
losses and the evaluation is done starting after harvest, ignoring the long
term consequences of pre-harvest insect pest control (Fig. 1), insecticide
residue levels are not being measured, One way, then, to improve post
harvest crop loss assessments is to include the food with excessive
ingsecticide residues in the category of "losses", The scope of the resulting
post harvest crop loss studies will be broader, more inclusive, and will
have to consider some pre~harvest practices like insect control measures and

their consequences on food quality (Fig. 2),

The excessive use of chemical insecticides for insect pest control has
been documented in Latin America (Carazo et al, 1976, Cermelly et al, 1972),
Their is either no adequate legislation regarding insecticide residue levels
in food crops, or the existing legislation is not enforced., This situation
is particularly serious in horticultural crops.

Fig, 1. =Post harvest crop loss assessment without considering pre-

harvest events,

HARVEST
ROTTEN FRUITS
| QUANTITATIVE CROP |  INSECT-DAMAGED |—VISUAL
POST HARVEST - LOSS ASSESSMENT INADEQUATE SIZE
ETC,
| RETAIL |

CONSUMER






Fig, 2, =-Post harvest crop loss assessment considering pre<harvest

events,
PLANTING
PEST CONTROL PRACTICES
« - INSECTICIDES
P : FUNGICIDES*

PRE-HARVEST - ' WEED KILLERS*
|
[}
|
HARVEST _ !
\
|

] -
ROTTEN FRUITS
POST HARVEST- CROP LOSS INSECT-DAMAGED 1SUAL
ASSESSMENT INADEQUATE SIZE
|_ETC,
| RETAIL
J PESTICIDE RESIDUE
e ‘-ANM.YTICAL
CONSUMER

* These pesticides should be considered, although not discussed in this paper,

Let us consider the insect control measures taken by a typical cabbage
grower in one of the main horticultural areas (the Culata Valley) of the
Dominican Republic, All the insecticide applications are done on a calendar
basis regardless of economic injury levels or presence of damaging insect pest
populations, The choice of insecticides to be sprayed is based on advice
from fellow cabbage growers, pesticide salesmen and in a few cases government
agronomists, The choice of insecticides is usually not the most advisable
for the particular insect pest problem of the grower,
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The main target of the insecticide applications is the diamond-back moth,
Plutella xylostella (L,), which has in the Dominican Republic, as in many

other countries, developed resistance to a wide variety of insecticides.
The typical insecticide spray schedule of one farmer is described. For
one month after germination, the cabbage seedlings are weekly sprayed with

1/

an insecticide mixture consisting of: 250 g of Dipel='+ 335 cc of
Malathion2/+ 335 cc of GusathionZ’in 209 1 of water. After transplanting,
the grower keeps spraying the same mixture of insecticides, varying only
the total quantity applied/hectare, Six applications (2/week) are made
during the 20 days following transplanting (early season). Sixteen
applications (2/week) are made in the next 60 days (middle season), By
this time, the cabbage has formed and closed its head, thus beginning

the late season which lasts for 31 days, Nine more applications are made

during this period. Table 1 summarizes the spray program described,

When the cabbage are ready to be harvested, the grower either
brings them to the open market in Santo Domingo where he sells them to
the retailer, or he sells them in the field to middlemen who in turn
bring them to the city, Cabbage prices change rapidly and in many cases
the grower prefers to keep the ready=-to-harvest cabbage in the field,
waiting for a higher price, In the meantime, he continues applying
insecticides, If he gets a better offer for his cabbage, he immediately
sells them, regardless of whether or not he has recently sprayed the
field, One example of how fast cabbage ptiées at the producer level
change in the Dominican Republic is shown by the fall of the price from
$50/100 heads of cabage to $25/100 heads of cabbage in a period of 2
days (from July 12 to July 15, 1977),

1/ Bacillus thuringiensis,

2/ oOrganic phosphate (OP),
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Table 1., -Insecticide spray schedule followed by a cabbage grower in
the Culata Valley, D.R,, 1977.

Insecticid 1/ Number of Applications total insecticides
Stage | sprayed/hectare per week total applied

Seedbed Not measured,

30 days negligible compared 1 4 -————————
to total amount
sprayed

Barly season Dipel 1.00 kg 6.00 kg

20 days Malathion 1,34 1 2 6 8,04 1
Gusathion 1,34 1 8,06 1

Middle season| Dipel 4,00 kg 64,00 kg

60 days Malsthion 5,36 1 2 16 85,76 1
Gusathion 5,36 1 85,76 1

Late season Dipel 2,00 kg 18,00 kg

31 days Malathion 2,68 1 2 9 26,12 1
Gasathion 2,68 1 24,12 1

Days from transplanting to harvest: 111 days Total applications: 32

1/ 1Insecticide mixture:

of Gusathion in 209 1 of water,

Total insecticides per hectare:

Dipel

88,00 kg

Malathion: 117,92 1
Gusathion 117,92 1

250 g of Dipel + 335 cc of Malathion + 335 cc
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It is very likely that cabbage grown under these circumstances reach
the consumer with excessive insecticide residues, The amount of insecticides
used during the growing cycle is excessive and the period for their break-
ing down inadequate (141 days).,

The cabbage situation just described in the Dominican Republic is by
no means unusual nor exclusive, Very high amounts of insecticides are
used in Venezuela for tomato insect pest control (especially a Gelechiidae
complex), Insecticide resistance is common in the tomato insect pests in
the main Venezuelan horticultural regions (Lara, Carabobo, Aragua) and
growers are hastening its development by the excessive insecticide usage,
Examples of insecticide mixtures that are commonly sprayed (twice a week)
for insect control are the following:

0.5 1 of Galecron® (Chlordimeform) + 0,5 1 of Supracide® (Methidathion)
in 200 1 of water,

-0,5 1 of Cyolane 250 ES (Phosfolan) + 1,0 kg of Phosvel6 (Leptophos)
in 200 1 of water,

-1,0 1 of Birlane7 (Chlorfenvinphos) + 1,0 1 of Dimecron8 (Phosphamidon)
+ 1,01 of Nuvacron9 (Monocrotophos) in 400 1 of water,

Bigh insecticide residue levels on tomatoes grown under the circumstances
described are to be expected, The tomato growing cycle is short (150 days)
and spraying and harvesting often coincide with each other,

Besides the protection to the consumer, post harvest crop loss
studies that consider excessive insecticide residue levels as losses could
greatly benefit those of us working in integrated insect pest management
during pre-harvest, Integrated insect pest management utilizes biological
agents such as: insect parasites, predators, pathogens, in addition to
insecticides and other practices for the sound management of insect pest
populations, If crops with excessive insecticide residue levels are
considered as "losses'", the growers will be forced to seek and adopt

alternative insect control measures and rely less on insecticides,

3/ Pormamidine compound,
4, 5, 6,7,8, 9/ op,
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B. The need to relate the pre-harvest and post harvest insect pest

complexes,

It must be realized that some post harvest insect pests are also pre-
harvest pests, Some insects that are found causing post harvest food
losses could have started the infestation before or .shortly after harvest,
depending on the circumstances, Many times harvested crops (especially
fruits) carry insect eggs or larvae that are not easily seen, Other times
harvested crops are left overnight in the field or in inadequate storage
facilities allowing the insects to invade them, It is not until later
that their presence, and damage, is noticed, Measures to reduce post
harvest crop losses caused by these types of insects should start during

the pre-harvest period. For czamples the potato tuberworm Gnorimoschema

operculella (Zeller) infests potato plants in the field and also infests
potatoes in storage, Harvested potatoes left overnight in the field are
a prime target for G. operculella moths to oviposit. When the potatoes -
are stored they are already infested and a serious post harvest loss can
result., G. operculella moths can also enter inadequate storage facilities
near potato fields and infest the stored potatoes, Measures to reduce
post harvest potato losses caused by this insect could include aspects
such as a reduction of the G, operculella population levels and the

improvement of storage facilities,

Considering csome aspects of the pre-harvest period of a crop in post
harvest crop loss studies is udvantzgeoucs rot only when considering insects
alone. Insects are associated in many ways with different decay-causing
organisms., A better understanding of post harvest food losses caused by
microorganisms could be obtained through multidisciplinary (entomological,
physiological, microbiological, etc.) team work in post harvest crop loss
studies. It must always be kept in mind that spoilage of food after

harvest seldom, if ever, results from the action of a single variable,



Digitized by GOOS[Q



REFERENCES CITED

Carazo, E., G, Fuentes, and M, Consteula, 1976, Residuos
de insecticidas organofosfatados en repollo (Brassica
oleracea var, capitata), Turrialba 26(4): 321-325,

Cermelli, M,, E. Ramirez, L, Van Balen, F. Gerand, D, Garcia,
and J. R, Sandoval. 1972, Problemas encontrados en
el control quimico de plagas del tomate en dos regiones
de Venezuela, Ciarco (3): 76-84.

Moore Lappe, F. 1976, When more food means more hunger.
War on Hunger 10(11),



Digitized by GOOS[Q



Digitized by GOOg[Q



L)




Digitized by GOOg[Q



Digitized by Goog[e



DOCUMENT VI - I

POST HARVEST LOSSES OF POTATOES QUANTIFIED DURING
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This summary is based on the study =’ of post-harvest losses of potatoes
in the Dominican Republic carried out during the 1976 harvest in the
region of San Jos& de Ocoa, This is the first study realized in the
Dominican Republic attempting to quantify post.harvest losses, It

was carried out as part of a program between the Secretary of State for
Agriculture and the Interamerican Institute of Agricultural Sciences
(IICA) with the fundamental purpose of attempting to develop a methodo=
logy to quantify post-harvest losses in perishable commodities and

a) PEvaluate in a prelim:nary manner post-harvest losses of potatoes

b) Determine the effect which these losses may have on the

d) Identify possible alternatives for reducing the losses and lay
the base for the preparation of projects to implement the reduc-

The study concerns Irish potatoes of the Kennebec variety cultivated

in the area of San Jos& de Ocoa during the 1976-1977 season, The total
production in this area was estimated at 17,000 MT in 1975 produced on
approximately 35,000 tareas = which represents 85X of the national pro-

The following table indicates the estimated production and area under
cultivation in the Dominican Republic in 1975-1976 and the principal

1, INTRODUCTION AND OBJECTIVES
1/

identify projects to reduce such losses,

The specific objectives of the study are the following?
which occur in the Dominican Republic,
economy.,

c) Identify the main causes for the losses,
tion of such losses,
I1I, BACKGROUND INFORMATION
2/
duction,
production season,
Y,

Estudio sobre Pérdidas Post-Cosecha de Papa en R,D,, SEA/IICA Documento
#24, Dic, 1976 69 p&ginas,

2/ 1 Tarea = 630 Mze 1 Pactirza = 17,9 tarcas






Table No, 1, Area and production of potatoes during 1975-1976 in the
Dominican Republic,
ZONE AREA AVERAGE MARKETABLE PLANTING HARVEST
(TAREA) YIELD PRODUCTION PERIOD PERIOD
qq/Tarea* qq/50 kg
Ocoa 7,769 10 77,690 Dic/75-Feb/76 Mar-Jun
Ocoa 25,000%* 10 250,000 Abr-May/76 Jul-Sep
Ocoa 2,000 10 20,000 Jun/Jul/76 Oct-Dec
Constanza 3,7508%% 15 56,259 Dic/75-Jan/76 Apr-Jun
Higuey 975 10 9,750 Oct/Nov/75 Feb~Apr
Romana 1,000 17 17,000 Sep/Oct /75 Jan-Feb
Otras 300 10 3,000 Dec/Feb/76 Mar-May
TOTAL 40,794 433,690

* These are the average yields which are marketed,
50 Kgs of 110 1bs,

They represent units of

** Traditionally in Ocoa between 20 and 257000 tareas are planted during the
period April.May, The real areas planted depends on diverse factors
including the results of the previous crop, weather and prices,

%% Tn Constanza new plantings of 2,000 tareas are estimated during the second

semester,

1,300 tareas but these will not be harvested in 1976,

SOURCE

New plantings are also estimated for Higuey of approximately

Diagnosis of the Marketing of Potatoes in the Dominican Republic
SEA/IICA, Project Document No, 12, June 1976,
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According to the diagnostic study in the marketing of potatoes in the
Dominican Republic approximately 73% of the nationmal production
reaches the wholesale market through "acopiadores-camioners" (assembly
truckers), 25% by the producers themselves,

and 2% by the Cooperative Santa Cruz,

In the wholesale markets some 99% of the production is marketed by
wholesaler and commission agents. At the retail level the product is
distributed in the following manner:

« 482 retailers in public markets
- 2527 through supermarkets

= 202 through mobile vendors

= 52 used by industries

III, METHODOLOGY

3,1 General Survey and Analysis of the Marketing Channel

The study began with the identification and survey of all the

stages in the marketing of the product beginning with the re-

tailer and following the channel in reverse to the producer, This

survey provided information on the following aspects:

- Visual examination and interviews provided information on the
type of losses and their respective causes,

- The identification of all the steps in the marketing channell/

- The points in the marketing channel most suitable for taking
samples and the types of sample required,

- The identification of the participants in the marketing channel
and the identification of producers and intermediaries willing

to collaborate with the study,

1/ Ver diagrama del Flujo,






3.2

Sample

Given the previous mentioned information the next step was to take

the samples in the manner and at the points identified, The sample

was taken without changing the traditional movements through the

marketing channel, always using the criteria of the

marketing participahﬁ for the determination of post-harvest

losses,

Samples were taken at the following points in the marketing chanmnel:

~ Immediately after harvest so as to detect losses at the farm level,

- During the storage in the rural assembly centers,

= During the delays of one to two days occuring at the wholesale
markets,

- After the produce has reached the hands of the retailer,

The losses that were detected in the rural storage points were those
which occur due to loss of weight caused by dehidration and for the
removal of potatoes having infections. The losses were quantified

in three typical rural warehouses, two with metal roofing and one
with corrugated tar paper roofing (Table No, 2), In each warechouse
four sacks containing8000 grms of potatoes each were placed in
different sections of the warchouse, at the upper level of the stored
produce, The losses caused by dehidration (3,7X) were determined
after 15 days which is the average time the produce is stored accord-
ing to local sources, Infected potatoes were quantified at 192 of
the total sample,

To quantify the losses at the wholesale level a study was made of

the losses occuring during transportation of the product from the
farm to the wholesale market, The sample group (sacks of potatoes)
were weighed, observed and marked before loading on the trucks in the
rural areas, Later in the wholesale market the sacks were identified
and reweighed and evaluated asthey passed unto the retail level, after
being at least one day in the wholesale market, (Tableé No. 3).

To detect losses at the retail level another methodology was used,
evaluating the losses by unit rather than volume, This was done so
as to facilitate the collection of data and basically because it was
easier to count than to weight, The use of this procedure assumes
distribution of similar weights in the losses and in the total sample,
The results of this sample are presented in Table No, 4,
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Table No, 2, losses of Potatoes due to Dehidration during storage for 15 days in the Rural Zome
of San Jose de Ocoa

Nc¢. of Samples Warehouse 1 Warehouse 2 Warehouse 3
1 2 3 4 1 2 3 4 1 2 3 4

Original weight

(grams)* 8800 7864 7412 8570 7138 6764 7058 7278 8106 8736 8592 7284
Weigt after

15 days 8546 6812 7038 8386 6826 6396 6618 7076 7844 8420 8324 7034
Weiaht losses 254 1052 374 184 312 368 440 202 262 316 258 250

(srams)
Perernt loss 3 13 5 2 4 S 6 3 3 4 3 3

* TDotatoes harvested during last 24 hours
Average loss after 15 days (eliminating sample 2 from warehouse No. 1): 3.72%

Standsrd deviation 1.18% Coefficient Variatirn 322
SWRCE: Experiments of this study, August/76,
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Table 3 Losses due to Potato Dehidration and Infeetioun at The
Modelo Market (Roofless Storage 24-48 hours)
(Sample of 2,604 kilograms)

Sample Weight 24-48 Losses
Original Weight Kg. hours later kg. B ) 4
91 86 5 6
89 83 6 7
79 74 5 6
86 8n 6 7
89 80 9 10
85 78 7 8
80 75 S 6
86 76 10 12
87 77 10 12
90 80 10 11
84 80 4 S
87 81 2 2
84 79 S 6
81 77 4 S
80 76 4 S
89 83 6 7
87 81 6 7
81 78 3 4
77 75 2 3
86 76 10 11
84 74 10 12
84 75 9 11
85 75 10 12
85 80 5 6
75 69 6 8
83 75 8 10
83 73 10 14
80 78 2 2
83 79 4 5
78 76 2 3

Average: 7.5%
Standard Deviation: 3.26%
Coefficient of Variation: 432

SOURCE: FExperiments of study, August/76






Table 4 Potato Losses at Retail Market in the Capital

Sample No. Sample Size Number of Percent
Units Units Loss Losses
1 748 51 6.8
2 676 16 2.4
3 713 8 1.1
4 581 24 4.1
5 679 20 2.9
6 746 28 3.7
7 624 19 3.0
Average: 32

Standard Deviation: 1.84%
Coefficient of Variation: 622

SOURCE: Investigations of this study, September, 1976
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IV. PRESENTATION OF RESULTS

The results are presented for each of the exveriments realized and
mentioned in part three of this document; in addition the total losses
have been summarized in another table. Table No. 5 summarizes the

losses at three levels including rural assembly, wholesale markets, and
retail markets. The results shown are estimated assuming that the produce
is stored for a maximum of fifteen days in the rural areas before passing
on to Santo Domingo.

Other alternatives that were identified for marketing the potatoes in-

clude those of:

a) direct marketing, which is that directly from the farm to the whole-
sale market without been stored in rural areas.

b) marketing which includes medium or long term storage exceeding 15
days in the rural area.

Table 5 Estimation of Post-Rarvest Losses of Potatoes Projected to a
National Level, Under Conditions of Short Term Storage
(Less than 15 days) 1/

Steps and Causes of Losses gj Marketing with short term storage
% aq 3/
Rural Assembly: 22,7 89200
Dehidration 3.7 13500
Infections 19.0 69400
Vholesale Markets
All Causes 7.5 21200
Retail Markets
All Causes 3.7 7800
TOTAL 31.0 4/ 118200

1/ Based on the 1976 harvest in San Jos€ de Ocoa which represents more than
80X of national production.

2/ Losses were snalyzed at three steps of the marketing channel: rural assembly,
wholesale markets, and retail markets. Samples were also taken during the
first stages of harvest and on-the-farm assembly where additional losses due
to physiological damage, insects, size and mechanical damage were identified.
These losses were estimated at 2427 of the production, however, they are not
included here because the samples taken were too few in number and thought
to be unreliable. Losses at this stage should be studied in more detail
including a larger number of producer;and at different times during the
harvest so as to obtain data more representative.

IS
~~

Pondered average.

These are estimates of total losses, projecting the sample to a national level.
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V. ECONOMIC EVALUATION OF POST-FARVEST LOSSFS OF POTATOES

So as to obtain a minimum estimate of post-harvest losses of potatoes it
has been assumed that the potatoes are marketed only under conditions of
short term storage. It should be understood that part of the crop (the
percentage has not been determined) is stored over a medium or long
period (two weeks to three months) which means greater losses than esti-
mated here.

The evaluation is made based on the estimated 1976 production of 434,000
qq, deducting 20211/ of the harvest at the farm level,which is considered
not marketable and remains in the rural area. The estimation of the
value of the losses is based on a price of RD$7.00 for 110 pounds at the
rural assembly level, RD$8.00 at the wholesale level and RD$8.5N at the
retail level. As can be seen in Table No. 6 the value of losses can
ascend to RD$843,N000 in the case of alternative No. 1 where 10X of the
marketable product goes directly from the farm to the wholesale market
and 90X is stored in rural areas for less than 15 days. If we were to
include the value of the losses rejected at the farm level and the losses
incurred over long term storage (estimated as high as 50%) the value of
the annual losses would be in excess of RD$1,000,000,

Table 6 Estimation of Post-Harvest Losses of Potatoes in Economic
Terms for the Dominican Republic
*
Percentages Marketed Value of Losses
Direct Marketing Short Term
Z of production storage
Alternatives 2 of produc- (RDS)
tion
1 10 90 843,000
2 30 70 621,000
3 50 50 468,000
4 70 30 317,000

* Based on 347,200 qq of potatoes marketed in 1976.

1/ Percentage of the production going for on-the-farm consumption, seeds
and general losses.
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VI. METRODS PROPOSED FOR TFE REDUCTION OF LOSSES
6.1 Reduction of losses caused by mechanical damage

6.1.1

6.1.2

6.1.3

During the harvest:

-Avoid early harvest allowing the potatoes to develop
a thougher outer layer.

~Identify new varieties more suitable to the conditiomns
of the country. '

Loading and Unloading

.Introduce methods to reduce the rough handling that the

potatoes suffer:

-Marketing of potatoes in smaller sacks.

-Use of inclined plains in the loading of potatoes onto
the trucks in rural areas and the use of hand carts in
the movement of potatoes at the wholesale market.

-The use of shock absorbers (padding) to reduce the damages
to the product in those cases were rough handling is un-
avoidable.

Type of packing

-Study the possibility of introducing more protective
containers to replace the presently used sacks, at least
at crucial points of the marketing system.

-Fliminate the practice of placing the best and largest
potatoes at the top of a sack where are likely to receive
the most damage.

6.2 Reduction of Physiological Damages and Infections

6.2.1

Delays:

-In the wholesale market: Create a wholesale center for
potatoes where satisfactory sanitary conditions can be
maintained and where the produce can be protected from
the direct rays from the sun.

~In the retail market: improve the design of the tables
used for retailing the product so as to improve sanitary
conditions.

«In the warehouéeo: Study the possibility of curing the
product before storing and employing fumigants and growth

controlers.






6.3

~During marketing: Reduce the number and the duration of
the delays which occur at the different points of the
marketing channel.

6.2.2 Pre-harvest Factors:
~The principal problem identified was that of the seed.
The use of pre-selected seeds could reduce in significant
amounts the causes of post-harvest losses.
~The losses due to size and greeness could be reduced by
improving production techniques such as the proper use
of fertilizers, (combined with lime in the mountainous
areas) and proper covering of potatoes by mounding.

Possible Program for Reducing Losses

The problems identified related to post-harvest losses of potatoes,
possible corrective actions and requirements in professional person-
nel to realize the corrective actions are summarized in Table 7.

In analyzing this Table it becomes obvious that the principal problems
are those related to rural storage, the types of containers, trans-
portation at the farm level, delays oécuring at the wholesale market
and seed quality.

The corrective actions to eliminate or reduce these problems can be
expressed in possible projects which include the following:
6.3.1 Rural Storage Project

6.3.2 Project to Improve the Ouality and Type of Containmer

6.3.3 Project to Improve Fxtension among Potato Producers
(Seeds, etc.)

6.3.4 Improved Wholesale Market Infrastructure.
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PROGRAM FOR REDUCTION OF POST HARVEST LOSSES

Product: Potatoes

Indicate priority using from one (low priority) to three marks (hign praoricy)
*ek

Using footnotes one can complete the information indicating the names

and number of professionals required
and the names of the responsible institutions.

*%** In this case one should try to define with precision the institutione with 1@%0.WOIOO$OMUMHMQQ. It is
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DOCUMENT VI - J

STUDY OF POST HARVEST LOSSES OF SALAD TOMATOES
IN THE DOMINICAN REPUBLIC*

By:

Gilberto Mendoza

*Prapared 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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STUDY OF POST FARVEST LOSSES OF SALAM TOMATOFS IN THF
DOMINICAN RFPUBLIC
SUMMARY

1. INTRODUCTION AND OBJFCTIVES

This document is a sumary of a study of nost harvest losses of salad
tomatoes in the Dominican Pepublic 1/. realized by the Integrated Market-
ing Project SEA/IICA. This summary has been prepared especially for the
Seminar on the Reduction of Post Harvest Food Losses in the Caribbean
and Central America.

The objectives of this study include the detection of salad tomato post:-
harvest losses in the internal marketing system, the identification of
the causes for these losses and the alternatives to reduce them. Another
objective is to develop = methodology to investigate post harvest food
losses applicable to various products in other countries in the Caribbean
and Central America.

II. GENERAL CHARACTERISTICS OF TFE PRODUCT

The study concerns salad tomatoes. which is one of the more important
vegetable crops in the country, important not only because it is produced
by small farmers and uses a high concentration of manual labor, but be
cause it is an important crop for popular consumption and has excellent
potential for exportation.

The following table summarizes the situation of the product according to
production and apps-ent consumption through 1974.

*BLE No. 1: Prcdecticn anil Aprarcat Consumption of Salad Tomatoes in the
Dominican Republic 1970 1974,

YEAR. PRCDUCTIGC: MARVETING FXPORTATION POPULATION APPARENT
(Tons) LCSSES (Tons) (000) CONSUMPTION
(Tons)* Per Capita
Pds. /Year
1970 17.000 2.380 1,094 4,062 7.32
1971 17,000 2.380 2,107 4,182 6.59
1972 18.000 2,520 1,584 4,305 7.10
1973 18,000 2.52¢ 1,249 4,432 7.06
1974 20.000 2.830 1,412 4,562 7.61

SOURCE: SEA/IICA Diagnosis of the Marketing of Tomatoes in the D.R.
Document No. 12

_* 142 of the production quantified “1 .35 study.

1/ Estudio sobre pérdidas Post Cosecha de tomates en P.D. - Mansfield G.,

Jimenez, F., Pérez, J., Mendoza, G., SFA/IICA, Departamento de Fconomia
Agropecuaria, SEA. Santo Domingo, R.D.
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Although the apparent consumption per canita on a national level is quite
low, it is importante to point out that the largest part of the consumption
of this product is in the urban arcas (46 vercent of the national population
is urban and 54 percent is rural). In the rural areas, tomatoes ere consunmed

mainly in the form of canned tomato paste.

The largest part of the national production of salad tomatoes comes from

1/

small producers having less than 25 tareas —',

The total production of the salad tomato crop is destined for commercial
purposes, with the exception of that percentage which is lost during the
harvest and is analized below. The level of fresh tomatoes consumed by

growers is very very low.

The supply of tomatoes is noticeably seasonal. The most common months of
production are from January to June. During the second semestcr of the year
the harvest is reduced: there is a noticeable scarcity of tomatoes during
the period of October to December due tr the reduced production of the cron
in the southern part of the country.

The varieties most commonly grown in the MPominican Republic are AC/52, AC/5S5.
OTIN, Manzano, Manalucie and Floradel.

In the marketing of salad tomatoes. very few intermediaries intervine at the
farm level, this differs substantially from most of the other agricultural
crops. Salad tcmatoes are taken directly from the farm by the producer, or
one of his friends, in a pickup truck directly to the wholesale market of
the capital Santo Domingo. In this market the product is delivered to a
wholesale commission agent who takes charge of the sale and charges a
commission for each unit (huacal) sold.

The wholesaler sells the tomatoes to the retailer subsystem. The retailers
of the public markets estimate that theychannel 55% of the demand in the
capital, the ‘tricicleros or mobile retailers channel 207, the sunermarlets
and food stores handle 10%, with the remaininp 15% going directly for in-

stitutional consumntion (hotels, hospitals., etc.) and other.

The exporters handle approximately 72 of the national production (1974),

and in these cases rural asgembly agents are used.

The movement of salad tomatoes through the internal marketing system is done
in wooden crates (huacales) with a capacity of approximately 70 pounds net
weight. These wooden crates are the same as the ones used to import sced
potatoes. For export purposes paper cartons with a canacity of approximate-
ly 30 pounds net weight are used.

1/ Tarea = 630 m?: 1 Hectarea = 15.9 Tareas
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1II. SUMMARY OF THE METHODOLOGY

More detailed information on the methodology used in the post harvest
studies is included in other documents which have been distributed in
this Seminar 1/. A brief surmary of the methodology employed in this

case follows:

The study is carried out in three fases which are:

A)

B)

c)

General Survey and Analysis of Marketing Chamnel

A general study of all of the steps and movements which the product
follows from harvest time to final consumption is made. At the same
time a diagram of the marketing channel (see diagram No. 1) is made
using a system of flow charts with conventional symbols, with the
purpose of detecting the key points where samples should be taken
8o as to quantify the post harvest losses.

In addition, all of the variables which may affect the quality and
life of the product are measured. for example- temperature, relative
humidity, stacking procedure, height of stacks, storage practices.
length of the delays and conditions at different points of the
marketing channel. etc.

Pre--Sample

This step is carried out at the same time as the orevious one and
consists of random samples to detect the principal causes of the
losses, determine the coefficients of variability of the detected
phenomena and evaluate the sample methods seclected. This permits
the definition of a final plan for the samples and study.

The Sample

The pre-sample and the general survey will permit the realization of
a sample in the most practical and direct manner possible, depending
on the levels of accuracy of the information desired. In the case

of salad tomatoes samples were taken at the following levels:

1- Farm Level
Gardens in plain production 48 samples of € to 8 Kps. each

Gardens in final stage of pro-
duction 58 samples of 6 to 8 Kgs. each

2-- Retailer Level

9 gsamples with a total of 1135 Kgs.

1/ SEA/IICA Bases for a Methodology for studying post harvest losses of
Agricultural products, July., 1977.
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The samples consist of the selection of typicel marleting agents and the
verification of the operations of handling and buying and selling in the
traditional manner, but without the influence of the investigator, ex
cept to note the procedures used and to quantify the losses and the con-
ditions (handling, temperature  humidity, time. etc.) in which such
losses take place. The classification of the losses are undertaken
using the criteria of the traditional commerical practices which is to
say the practices normally followed by the producers, the intermediaries
and the consumers.

The losses which appear in this document are those which were quantified
according to the criteria of the participants in the marketing system
and the desires expressed according to prices paid for the different
qualities of the product 1/.

IV. ANALYSIS OF THE LOSSES AT DIFFFRENT LEVELS

4.1 Farm level
Of the various levels studied (farm - wholesaler - retailer - ex-
porter) the analysis of losses began at the farm level where the
methods of harvest and handling where examined and losses were
calculated. The losses at this level were quantified for produce
in plein production and produce in the final stages of production,
because the presample detected considerable differences between these
two stages. The results of these samples are presented in Tables
2 and 3.
To determine the causes for the losses at the farm level, six
samples were classified and the results are shown in Table 4. Due
to the fact that excessive maturity was detected as one of the pre--
dominant factors causing losses at this level, a sample of 147
tomatoes classified as rejects were reclassified according to their
state of maturity. The results of this examination are shown in
Table 5.

1/ There are some cases which are difficult to quantify. For example the
very ripe tomato, in relatively good condition and acceptable size is
not denied by the consumer, however, it is classified as second quality
at the farm level. This tomato has a value edquivalent to only 50-60%
of the price of the tomato of similar aquality but still in the early
stages of maturity. This means a partial loss to the producer, but it
can not be clasgified as a complete loss.
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TABLE NO.2: POST HARVEST LOSSES IN CLASSIFICATION OF SALAD
TOMATOES AT FARM LEVEL: TOMATOES IN FULL PRODUCTION

Sample Sample Losses : Percent
No. Wt(Kgg) (Grams) Losses
-1 6.8 430 6
2 . 6 448 8
3 6 388 7
' 7 564 8
5 7.5 568 8
6 8 498 6
7 8 814 9.
8 7.5 74 1.
.9 8 220 2
10 8.5 - 0
11 8 352 4
12 7 237 3
13 7.5 43 0.5
14 7 88 1
15 7.5 300 4
16 7 350 5
17 8 136 2
18 7 206 3
19 7.5 184 3
20 7 636 9
21 8.5 612 7
22 6 756 13
23 7 914 13
24 6.5 584 9
25 ? 192 3

26 7.5 140 2
27 7.5 736 10
28 7.5 530 -7
29 . 7.0 664 9
30 7.5 804 11
31 7 40 6
32 8 464 6
a3 7 - -
34 7 1,056 15
35 6 864 14
36 7 846 12
37 6 216 4
38 9 588 7
39 6.5 520 . 8
40 8 180 2
41 6 276 5
42 6 200 3
43 6 240 &
44 13 756 6
45 15 1,040 7
46 16 716 4
47 23.5 1,000 4

3

48 14.5 ' 500

Average losses in sample 6%; standard deviation 3.8%;
coefficient of variation 63%

The samples were taken at Vicente Noble during 7-20-76
and 11-27-76 (samples 1 to 36) and in Jarabacoa 12-19—76
6amp1es 37 to 48)

Source: Experiments of this study.
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TABLE NO.3: POST HARVEST LOSSES IN CLASSIFICATION OF
SALAD TOMATOES AT FARM LEVEL: TOMATOES 1IN
FINAL STAGES OF PRODUCTION

. Sample Sample Losses Percent

No. W (Kgs) (Grams) Losses
1 7 1,114 T16
2 7 1,026 - 15
3 1.5 1,140 15
4 7 1,360 19
S 7.5 1,451 22
6 9 1,456 16
7 .9 558 6
8 s 1,774 .22
9 8 1,910 24
10 8 1,752 22
11 7.5 2,180 29
12 6 1,916 32
13 7.5 274 4
14 6 1,760 ) 29
13 ? 222 11
16 7.5 940 13
17 6 1,162 19
18 7 924 . 13
19 7 1,494 21
20 7 940 13
21 7. 988 - 14
22 8 492 6
23 ? 1,370 20
24 6.5 720 11
25 7.5 1,188 16
26 7 1,524 .22
27 6.5 656 : 10
28 7 1,664 24
29 7 660 9
30 6.5 476 7
31 6.5 800 12
2 7 1,798 26
33 7 1,896 27
k7% " 6.5 1,174 18

" 35 6.5 1,168 18
36 6 1,248 o 21
37 7.5 2,122 28
3 1.5 1,478 20
39 7.5 2,168 29
40 6.5 1,456 22
41 7.5 1,094 15
42 7.5 2,324 31
43 7 2,452 35
1Y) 1.5 1,452 19
45 ? 2,134 30
46 8 2,366 30
A7 ? 1,304 19
48 7 1,944 28
49 8.5 1,824 21
50 6 834 ) 14
51 6 1,948 32
52 5 2,298 46
53 6 3,200 53
S& 4.5 1,826 41
55 9 ' 3,764 42
S6 4.5 1,796 40
57 8 2,154 22
.58 6 1,204 . 17

Average losses 22%; standard deviation 10%; coefficient of
variation 50%. The experiments were realized at Vicente No
ble 7-20-76 (sample 1 to 28); Constanza 11-7-76 (sample 29
to 48) and Jarabacoa 12-19-76 (samples 49 to 58)

Source: Experiments of this study.
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Table No. 4: Types of Losses of Tomatoes during classification at the

Farm level
SAMPLES
. 2 I~ T 6 TOTAL

Cause of

Losses No. % No. % No. %Z No. 2 No. Z No. 2 No. Y4
Physiological
Cracking 1/ 38 70 6 30 - o - 3 133 9 34 56 43
Size 2/ 5 Q 8 40 € 75 10 83 - - 3 11 32 25
Infection 3/ 3 6 2 10 1 13 1 8 1 11 1 4 ° 7
Other Physiolo -
gical losses 4/ 6 11 1 5 - -1 11 1 4 o 7
Insect
Damage 5/ 2 4 S . . ' - . - 11 42 13 10
Mechaniceal
damage 6/ - - 2 10 1 13 1 8 1 11 . .- 5 4
Others - 1 5 - - - - 3 33 1 4

TCTAL 54 100 20100 8100 12 100 ©100 26 100 129% 100
1/ This occurs when the fruit reaches maturity and is caused by

differences in the velocity of cxpansion of the internal tissues
in relation to the external tissues.

2/ Tomatoes with a diameter less than 2 inches.

3/ Tomatoes infected by microorganisms.

4/ Principally tomatoes with anormal coloration and diformaties.

5/ Tomatoes with holes caused by insects.

6/ Tomatoes brused during harvest.

* Number of tomatoes in total sample.
SOURCE: Experiments made in Vicente Noble 7-2 76.
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Teble No. 5: Types of Tomato Losses at the Farm level according to

level of maturity.

Grade of Maturity Number Percent-pl
Ripe 1/ 62 42
Half ripe 2/ 43 29
Partially ripe 3/ 28 19
Starting to ripe 4/ 11 8
Green 5/ 3 2
TOTAL 147 100

Tomatoes completely red without any sign of green.

Tomatoes with some signs of greeness in the region opvoosed to
the stem when observed fron above.

Tomatoes which have a redish color wisible without difficulty
in the region opposed to the stem when observed from above.

Tomatoes in which a redish color is slightly visible in the
region opposed to the stem when observed from above.

Tomatoes in which there are no visible signs of redness.

Percentages of different levels of maturity.

SOURCE: Experiments realized in Vicente Noble, 7/20/77.
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4.2 Wholesale level

— —————— -~ . o

Moving on to the second step, or that of the wholesalers, samples
were taken to identify losses caused by transporting the product
from the farm to the wholesale market and by the handling at the
wholesale level.

Table No. 6 presents the results of the investigation. Due to the
fact that the tomatoes are in the hands of the wholesalers. only a
very short time and the wholesalers do not reclassify the product

but pass it on to the retailcr in the seme form in which it was re
ceived from the farm, at this level of study no losses were quanti-
fied. The losses caused by handling. type of packing and transporta-

tion are transferred to the retail level.

Table No. 6: Mechanical Damages occuring to Tomatoes from Vicente Noble

during the Packing. and Transport tc the Capital.

LOCATIOM OF THE NAMACE IN THE CPATE

TYPE OF DAMAGE UPPER_PART MIDDLE_PART LOWER_PART
R No. z No. z No. Z
Without damage 1/ 34 16 16 11 10 6
Light damage 2/ 74 36 64 45 78 52
Medium damage 3/ 64 31 50 36 45 30

liajor danage 4/ 30 14 7 5 8
Serious damage 5/ 6 3 4 3 11
TOTAL 208 100 141 100 152 100
1/ Mo observable mechanical damages.
2/ Bruses of a daimeter less than 1/4 inch.
3/ Bruses with a daimeter between 1/4 and 3/4 of an inch.
4/ Bruses with a diameter of more than one inch.
5/ Cuts which have broken the skin.

HOTE: These damages were identified by the investigators however this

does not always signify rejects or losses.
SOURCE: Experiments carried out during the study.
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4.3 Retail level

At the retail level samples were carried out with the participation

of diverse types of retailers who colaborated with the study with--

out modifying their methods of sales, time in handling etc.

results of the samples and the classification of the principle

types of losses found are presented in Tables 7 and 8.
Table No. 7 Tomato

losses quantified at the Retailer level in Santo

The

Domingo
SAMPLE No. WEIGHT OF THE SAMPLE VEIGFT OF THF LOSSFS 7% LOSSES 1/
(RGS) (RGS)
1 209.0 19.1 9.0
2 163.5 17.3 10.6
3 157.5 8.9 5.7
4 659.0 69.1 10,4
5 159.5 15.7 10.0
6 308.5 19.3 6.3
7 38.0 4h,2 11.0
8 68.5 3.7 5.4
9 1135.0 123.4 11.0
1/  Average 8.8%: standard deviation 2.357%° coefficient of variation 267
Table No. 8: Classification of the Losses at the retail level in sample
of 348 Tomatoes
TYPE OF LOSSES PERCENT
Mechanical damage 1/ 83
Insect damage 3
Physiological demage 3
Losses due to infection 2/ 2
Other losses 9
1/ Those tomatoes whether infected or not with signs of having
suffered mechanical damage.
2/ Tomatoes infected for other causes distinct from mechanical or insect damage.

SOURCE: Experiments realized during the study.
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One of the more interesting observations in the study of losses at the
retail level was that, contrary to popular belief no losses were iden -
tified among the mobile retailers (tricicleros). Apparently due to the
fact that the mobile retailers usually sell all of their tomatoes
(approximately 70 1bs.) during a period of 6 & hours which does not

give the infections carried by the tomatoes time enough to develop.

Other retailers usually require two to three days to sell their respective
volume of tomatoes (100 200 1bs.) and the correspondimg losses are con-
siderably higher.

4.4 Exporter level

The losses and damages that occur at the level of the exporter were
not directly quantified. In this case the exporters facilities
were visited and inspected and based on interviews with the same
exporter and the observed conditions losses at this level were

estimated at one percent.

V. PRESENTATION OF FINAL RESULTS

5.1 Fvaluation of physical losses.

The results projected to the national level, which are consolidated
in Table 9, summarize the losses at the farm level and the retail
level. As was mentioned. it proved impossible to quantify losses
at the wholesale level because of the producers habit of delivering
his produce directly to the wholesale market himself., where the
product is sold through a wholesaler commission agent and no clasei
fication steps take place.

Estimates were made as to the quantity of total losses on a nation
wide level reasnning that the areas studied are representative of

the major regions of production.
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Table No. 9° Post Harvest losses of salad Tomatoes projected to the

National level based on investigations cerried out in

Vicente Noble, Jarabacoa and Constanza.

DAMAGES AND CAUSES Z OF THE HARVEST VOLUME OF
WHICF IS LOST LOSSFS 1/
Farm level 6.0 28,000
rhysiological damages 2.6 12100
Size 1.5 7,000
Insects 0.6 2,500
Infections 0.4 12,000
Others 0.9 4,200
Petail level 8.8 38 500
Hechanical damages 5.8 25,400
Others 3.0 13.100
TOTAL 14.0 %/ 66,500
}/ Eetimﬁtion of losses on a national level in hundred weipght based

on 1974 production of 466,000 quintales.

Pondered average: this can be considered minimum losses as data used
is from losses of tomatoes in plain production. During final stages
of production losses increase greatly.

SOURCE: Investigations carried out in the study.

5.2 Economic evaluation of the losses

At this point an economic evaluation of the losses occuring at

tvo levels can be made: a) Micro or that of the average producer
and b) Macro or the nation wide losses of the product.

In the first case it has been estimated that the losses to an
average sized producer (25 tareas) at the farm level would re
present a reduction in the net return to this producer of RD$775.00

over a six month period.

In the second case on a national level the post harvest losses of

salad tomatoes were estimated at RDP$775.000 1

at internal market prices at the date of study.

per year calculated

2y

US$1= RD$1
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CONCLUSIONS

The conclusions are presented in two parts-

a) Methods for the reduction of post harvest losses. and
b) Bases for a program of reduction of post harvest losses.

6.1 Methods for the reduction of post harvest losses

At this point we can summarize some simple methods for reducing
losses caused by mechanical damage and others that occur due to
physiological damages and infections.

6.1.1 Concerning the reduction of losses caused by mechanical means the
following rccommendations are made:
a) At the farm level

- Selection of varieties that mature uniformally so that
there are fewer ripe tomatoes at the time of harvest.
Assure that the containers used for the collection of the
product from the field are free of sharp edges which can
damage the product as it is harvested.

b) For loading and unloading-

Utilize mechanical aids suck as small carts to avoid the

rough treatment received when handled manually.

-~ Reduce the average weight in the tomato crates (huacal)
from the traditional 35 40 kgs. to a more reasonable weight
of 15 20 kgs.

c) During the transportation
Improve the design of the crates adaprting them to the
means of transportation.
Introduce methods of stacking the crates so as to reduce
vibrations.

- Improve the packing technique so that the product remains
firmally in place and does not rotate or rub against
other fruits.

d) Improvement of the container.

-- Standarize the construction of the crates based on a design
to reduce mechanical damages.

- Study the economic feasibility of utilizing the wooden
crate produced locally by Puerto Plata Industrial, C. x A.
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6.1.2. To reduce losces due to physiological damages and infection the

following recommendatione sre mede:

- Try to organize the marketing channel so as tc avoid unnecessary
delavs.
Improve and maintain the sanitary conditions of the surfaces
which the tomatces touch and the areas where the tomatoes are
classified and packaged.

-~ Store the produce so as to avoid direct sun light when un-
avoideble delays in the marketing channel occur.

-~ To avoid infection during the delays at the farm level, the
product should be harvested after the morning mist has evaporated.

€.2 Bases for a program to reduce post harvest losses in salad toma

toes.

- Up to this point we have been able to identify and ocuantify
the principal losses in salad tomatoes in the internal marketing
system. Also. as has been mentioned above, it has heen pogsible
to identify diverse alternatives for reducing these losses.
If we analyze the principal causes for the losses from the
point of view of possible corrective actions, as we have done
in Table No. 10, it is possible to define a program for the

reduction of nost-harvest losses for salad tomatoes.

In Table No. 10, we can identify four projects which combined
represent a nossible program for the reduction of post- harvest

losses in salad tomatoes.

Project No. 1.

The project of highest nriority in this proecram is that to
improve the traditional system of nracking salad tomatoes in
homemade crates so as to eliminate specific nroblems such as
lack of sterdarization, poor design. excesive capacity and in
general an inadeaquate packing system. This project will re
quire a minimum infrastructure to produce improved crates.

It will also recuire activities in training., extension at the
producer and intermediary levels, improved communication and

transfer of technology.
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Project No. 2
This project is basically one of investigation to auantify
the losses in nutritive value caused by excesive use of
insecticides, identification of improved varieties of seeds
and varieties of tomatoes with uniform maturity. It will also
have its complementary action in extension at the farm level

and institutional support (basically pre-harvest activities).

Project No. 3

This project is focused at the problem of delays at the whole-
sale market level. It will include minimum infrastructure in
the marketplaces to protect the product from excesive sun light
and perhaps cold storage facilities. It will have activities
in extension at the intermediary level and pilot proiects in

investigation and transfer of technology.

Project No. 4

The orientation of this project is that of extension at all
the levels (producer, intermediary, consumer) to solve specific
problems such as inadequate containers used during harvest,
deficient stacking methods used during transportation and in
the marketplaces, improved information about seed. varieties,
alternative markets, sanitation problems and excesive handling

of the tomatoes by the retailers and the consumers.
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SUMMARY OF STUDY OF POST-HARVEST LOSSES OF CASSAVA
IN THE DOMINICAN REPUBLIC 1/

‘1. OBJECTIVES OF THIS STUDY
The objective of this study ie to identify and to mesasure ths losseg
of cassava roots between the moment they are harvested to the time
they are consumed by families. An economical evaluation of the
losses is included and suggestions are made as to how to reduce them,
from the point of view of the farmer as well as from the point of
view of the Secretary of Agriculture.

I1. PRODUCTS BACKGROUND
The sowing of cassava is distributed throughout the national terri-
tory with the Northern region being the one with the major production.
Bapaiilat _and La Vega orovinces produce the majority of the regional
total. La Vega vrovince is the largest producer in the whole country,
even above Espaillat orovince (Moca) which is considered povularly
the main producer. The region with the lowest production and yields
per tarea 2/ is chat:' of the south.
Planting and harvest of cassava is carried out during the whole year
principally because the sowing time varies from one region to the
other due to climatic conditions and the different varieties culti-

vated.

1/ Prepared by Romero Tefada R and Wilfredo Moscoso, Food and Economics
Investigations Center, Superior Institute of Agriculture. Santiago,
for the Seminar on the Reduction of Post-Farvest Food Losses in the
Caribbean and Central America, August 8-11, 1977 .

2/ Equals 629 square meters.
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For the evaluation of post-harvest losses of cassava in this
study the area including the provinces of Santiago, Saman&, Moca
and La Vega, were considered. In 1976, this region had 209,334
“tareas" 1/ planted in cassava with e production of asoroximately
2,131,126 "quintalea"géquAI to 56.85% of the national production.
The varieties most extensively cultivated in the studied avea are:
Zendn, Sanjuanera, Machetazo and Jfbara Prieta. All of them have
wvhite fleeh with a dark outer layer, except the Machetazo variety
which has a light colored outer layer.
From 75% to 88Z% of the total production is sold to truck drivers.
An average of 192 of total nroduction is not suitable to move
into the regular marketing channels; these reiects (ravisas) are
used either as payment for the hand labor, sold at reduced nrices
or used for animal consumption.
Some 987 of the marketable cassava is consumed in the Dominicen
Republic, the remaining (27%) is for exportation to Puerto Rico
or Miami. The main part of national comnsumntion is in fgregh form.

3/

Other principal uses are: "casabe" and flour.

3.1 Parm Sampling. In the realization of this sample, 18 ob-

servations were made corresponding to eight farms with
planted area varying from 3 to 200 "tareas". The observ-
ations were made at random in the field. The farmers were

allowed to clasify the nroducts in accordance with their

II1I. APPLIFD METHRODOLOGY
traditional methods.

1/ Tarea equals 629 square meters.

2/ Quintal equals 100 pounds.

Cassava bread or cakes.
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3.3
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Once the clasification was made, the next sten was the weigh-
ing and countine of the different types of cassava, and the
evaluation of the losses and their causes.

In obtaining the statistical data, each observation considered
the number of cassava roots as well as their weight, where
the total amount of the oroduct, nrior to the clasification,
was considered 100 pnercent. The losses were measured in
relation with this total.

Transport Sampling. This refers to that part of the market-

ing system between the delivery of the nroduct in "cerones"l/
to the truck driver, up to the selling of the nroduct to the
wholesalers and

retailers in the Central markets of<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>