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EXECUTIVE SUMMARY

The AAC program aims to stimulate growth in Albania’s agricultural sector, which will contribute to
achieving sustained, broad-based economic growth and poverty reduction in targeted rural areas. This will
be achieved by providing technical assistance and training to producers and other value chain actors to
improve productivity and competitiveness. This specific project concentrated on the expanding apple
industry in the Korce area, with a focus on postharvest operations.

The purpose of this mission is to ensure that the fledgling supply chain from orchard to storage unit is
efficient and cost-effective by using the latest technologies and management techniques.

Three new coolstores erected in 2008, and one that had operated for 3 years, were visited in Korca along
with a number of grower clients of AAC who stored apples in clamps (covered heaps on the ground) or in
sheds (called warehouses locally). In addition coolstores operators in the Divaja, Berat and Lushnja areas
were visited, including one in the process of being built. A greenhouse operator was visited; he provided
vegetable transplants to growers and was planning to erect a precooling coolstore for postharvest
treatment of melons for export to the UK.

ACHIEVEMENTS:
The STTA completed all tasks according to the SOW.

o STTA undertook a review of existing postharvest facilities of selected ACC clients in the Korca, Divaja
and Berat regions in order to understand existing systems and recommend changes required to enhance
fruit quality, using internationally accepted apple industry technologies and protocols.

« STTA met with apple grower clients who stored apples in clamps (heaps on the ground), in
warehouses/sheds and in coolstores to observe both production and postharvest operations;

« STTA met with 4 coolstore operators in Korce, and three in the Divaja, Berat and Lushnja areas,
discussed their operation, answered questions relating to operational problems, and indicated some
areas of potential concern including optimum fruit maturity at apple harvest and temperature and
humidity management (temperature 0-2°C; relative humidity 90-95%) for maintaining fruit quality in
coolstores.

« Prepared a technical presentation for a workshop at Korce to which coolstore operators and one grower
were invited. Critical issues addressed were regularity of annual production through minimising
biennial bearing, optimising fruit size, reducing bitter pit incidence by crop load manipulation and
regular calcium sprays to trees and fruit, and harvesting fruit at the correct maturity (as determined by
the starch/iodine test in combination with other maturity indices) for the desired market

« Prepared a presentation for debriefing the USAID representative in Tirana and the AAC project team
identifying the major issues facing the apple industry now and in the near to medium term future.

« Prepared a final report that included a review of operations, identified the major issues, outlined
recommendations for action and included appendices of important relevant information, much of which
will have to be translated into Albanian for local usage.
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OUTPUTS AND OUTCOMES

1. An overall description the harvest and storage elements of the value chain including constraints and
solutions. The STTA reviewed the supply chain with visits to growers, field and shed storage facilities,
coolstores, wholesale markets, retail markets and supermarkets. The supply chain is long with many
intermediates — there is a need to shorten the chain to enhance profitability of participants. Local
infrastructure in some areas is limited (poor roads, electricity outages) and much fruit is transported from
the field to accumulation centres in horse/donkey drawn sprung trailers. Plantings are increasing at about
400ha per year at present; this will produce an additional 2,000 tonnes of fruit within 5 years. Coolstore
facilities comprise ~2,000 tonnes in Korce for a current harvest estimated to be 30,000 tonnes. In general
fruit was harvested too mature for long term storage, and those coolstores in operation were set at too
high a temperature — 6-80C, rather than 0-20C.

2. Workshop materials developed and presented on key issues in preharvest, harvest, post harvest and
storage. The STTA prepared materials that identified key issues that need to be considered in the apple
improvement plan. This included a description of preharvest factors that affect postharvest quality, as well
as operational aspects of coolstore management. This was presented to invited participants at a workshop
in Korce. However because three of the 4 coolstore operators in Korce had only just commenced the
storage operation, they had not experienced any major issues at the time of the visit. It is likely that this
will be different after the season; | recommend that there be a follow up visit by the international expert
after all fruit has been sold in 2009.

3. Individual audits and list of recommendations for selected AAC client operating cold storage units. At
each of the coolstores visited (as well as the shed storage units), the operation was described, discussed
and analysed with the STTA, this was followed by an analysis of any problems the operators had
confronted this season. Recommendations were then made as to how these might be overcome. All issues
that were observed at the four coolstores in relation to operation and fruit quality were covered in the
subsequent workshop in Korce.

4. Suggestions for next steps. The following are recommendations for the AAC project team to consider
for incorporation into their future work plan.

« That the AAC project teams in the different regions develop strong links with local Albanian personnel,
in particular those with postharvest knowledge and experience, for example; Professor Tokli (Tomas)
Thomai from the Agricultural University of Tirana (who was educated to the PhD level in postharvest
physiology and technology under the leadership of Professor Evangelos Sfakiotakis, a world famous
postharvest scientist); the professors at the local university in Korca, the Ministry of Agriculture
Extension Service, all of whom will have some responsibility to continue to provide scientific,
technical and outreach advice to the apple industry when the current AAC project is completed in July
2012.

« That the AAC project organise two study tours during the next 4 years of the project to enable a
selected group of industry personnel with potential to change the business of apple production,
postharvest, marketing and education and training to visit Greece within 8 months, and Italy in 2 years
time to study the more advanced apple industries in those countries.

« That the AAC project team convene a meeting of apple coolstore operators for a debriefing meeting
after the current season has ended and all the fruit has been sold. This might occur in late March/early
April and would probably take place in both Korca and in Lushnja. If possible this should include the
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international postharvest expert (Prof. Hewett will be in Europe on other business at that time) and the
local postharvest expert Professor Thomai, who should have a major responsibility for postharvest
research and education in Albania on completion of the project.

« That the staff at the Korca office, undertake a small project with selected growers and coolstore
operators to formulate their own starch pattern charts for their own fruit grown in their own region.
This may have to be created over 2-3 years to ensure that it a consistent pattern is obtained.

« That the AAC purchase a few basic but important books on apple production and postharvest science
that will serve as ongoing reference material during and after the project.

« That the AAC purchase a set of tools that can used to evaluate apple quality and also tools for
monitoring coolstore conditions.

« That the AAC team continue to explore ways in which local growers can be encouraged to work
together in groups in order to strengthen their position in the supply chain. Through unity comes
strength and by working together they should be able to negotiate with input suppliers, with traders,
with packaging suppliers to obtain better terms; by having greater volumes available they may find
better market opportunities. (NB> at least two traders indicated strongly that would prefer to negotiate
with a group of growers, rather than many individual growers in the same locality — efficiencies would
be introduced and time saved.

5. Orchards operators will have a practical guideline fact sheet to guide them in pre-harvest, harvest, and
post harvest activities. Practical information has been provided for the AAC office that can be translated
into material for growers. This includes fertilizer reccommendations for major and minor elements, critical
fertilizer levels for apple trees, information on starch iodine test to determine optimum harvest maturity;
and information on thinning trees to minimise periodicity (biennial bearing). Recommendations have
been made to the AAC office for simple procedures that should improve fruit quality for growers who
store fruit in warehouses/sheds or in clamps.

6. Cold Storage operators will have practical guideline fact sheet to guide them in orchard practices, post
harvest handling, transport, pre cooling, and proper storage methods. They will receive practical training
and a customized audit report from the consultant. Fact sheets for storage of the major apple varieties
grown in Albania have been provided for the AAC team to translate into Albanian. In addition
instructions for developing a harvest maturity starch iodine chart have been provided, as have design for
the building of a portable precooling unit for using in different coolstore rooms. Several key web sites that
provide additional postharvest information have been provided as well as several titles of books that the
project might consider purchasing for reference.

7. The STTA team will debrief the Mission with their findings and recommendations. STTA Hewett will
complete a final report including protocols for proper post-harvest handling and storage within two weeks
after departing Albania. The STTA Dr Hewett, prepared a presentation to debrief the USAID
representative and members of the Korce and Lushnja team’s, at the Korce office. The final report has
been prepared and dispatched electronically to DAI in Washington and to the DA office in Tirana.

IMPORTANCE OF THIS ASSIGNMENT
If the apple industry in Albania is to change then there is a need to improve production systems, increase
coolstorage capacity and shorten the supply chain from orchard to consumer. AAC has made a good start
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in this project by developing a client base of growers and coolstore operators who are risk takers, who are
prepared to adopt new systems and processes to enhance their profits. All clients visited were keen and
eager to discuss new technologies for growing and storing fruit to optimise quality.

AAC is to be commended for attempting to establish groups of growers who should be able to pool
resources and skills in order to take greater control of their affairs and relationships with a range of supply
chain firms and individuals, including traders, input suppliers and perhaps ultimately buyers from
supermarkets (that will continue to increase in Albania). Currently apple plantings are being made
without cognizance of the market needs for fruit in the future. There are no clear lines of communication
along the supply chain for growers; any information they receive is from traders who in turn may be
isolated several steps from the ultimate consumer.

This visit highlighted the shortcomings of several key issues concerning apple quality. These include:
preharvest nutrition, especially calcium application to reduce bitter pit incidence (a physiological disorder
that normally develops in coolstore), balanced nitrogen application to avoid over vigorous vegetative
growth and an imbalance between fruit and shoot growth, crop load management to optimise yields and
minimise biennial bearing, harvest maturity — all fruit observed were harvested overmature and would
have a very limited storage life; and conservative coolstore temperatures — most were running at 6-80C —
when they should have been at 0-20C. Lack of satisfactory packaging and variation of container shape
and size are an issue that needs to be resolved. AAC attempts to foster manufacture of appropriate plastic
crates, wooden boxes or cardboard cartons is commended; eventually as supermarkets purchase a larger
share of the fruit then they will dictate package type and size.
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TASK 1

A RAPID ASSESSMENT OF THE HARVEST AND POST-HARVEST
HANDLING PRACTICES CURRENTLY IN THE APPLE VALUE CHAIN.

ASSESSMENT

The supply chain for apples in Albania (value chain as described by Tom Lenaghan, DAI, August 2008)
is very diverse and convoluted (Fig 1). At present about 30,000 tonnes of apples are produced each year,
yet there is only about 2,000 tonnes of coolstore capacity in the Korca region. While there is a ready
market for fresh apples in Albania from the commencement of the harvest season, and while a certain
proportion of the annual crop can be sold soon after harvest, international best practice postharvest
systems would recommend that the majority of the fruit should be cooled immediately after harvest to
maintain quality. This means that a large proportion of the ~28,000 tonnes of apples will continue to be
stored using traditional systems that include placing fruit into clamps (heaps in the orchard), as well as
placing fruit into warehouses (sheds, barns) that have no control of environmental conditions and thus
compromise fruit quality

Development of a coolstore ‘industry’ has the potential to be the beginning of a new era in apple industry
of Albania. With the ability to harvest fruit at the correct maturity and to maintain quality in coolstores for
longer periods than hitherto possible, the potential exists to supply quality fruit to the domestic market
over a much longer period of time than is currently possible. This should lead to a probable increase in
returns to both coolstore operators and to their client growers, being greater than in the past. They have
the potential to make the price, ameliorated by market demand, rather than simply take any price that is
offered by itinerant traders.

However plantings of apples in the Korca region is increasing rapidly; more than 400 hectares were
planted during the past season alone, and this planting increase is likely to be continued. Lenaghan (2008)
indicated that the average production per hectare from the estimated 12,500 farmers in the region was 20-
25 tonnes per ha; some of the more progressive growers would achieve higher yields than this (estimated
to reach up to 40 tonnes per ha). Assuming the average yield, then the new plantings in 2008 alone would
result in the production of an additional 8,000 tonnes within 3-5 years as the trees come into full
production. Thus even if new coolstores are erected in the Korca region over the next few years, there will
still be a shortfall in storage capacity and an inability to maintain consistent volumes available for the
Albanian market over the period January to April/May. The additional apples produced will still have to
be sold in the peak period of October to December. This will result in large supplies of fruit available;
causing pressures on prices received and reduced grower returns. The marketing issue is something that
growers and coolstore operators will need to consider, and AAC should endeavour to encourage growers
and coolstore operators to work together in formal or informal groups so that they wrestle to control the
destiny of their apple producing, coolstorage and marketing enterprises. The impetus for such a
movement must come from the industry itself; it should not be imposed on them by Government or
external agencies. Thus the AAC project will have to adopt a facilitating and advisory role in this process.

At present the majority of apples are stored in very primitive conditions with no control of the storage
environment. Fruit is currently harvested at an advanced stage of maturity; this will limit the storage life
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even when maintained at low temperatures in coolstores. Knowledge of coolstore operation, including
optimum storage condition, is limited and coolstore operators were maintaining fruit at 6-8oC, well above
the recommended temperatures of 0-20C used elsewhere in the apple producing world for the major
varieties Red (Starking) Delicious and Golden Delicious. While all coolstore operators were advised of
the optimum storage conditions, they will only be able to evaluate the material properly after experiencing
one season’s operation. It will be necessary to continue an ongoing education and training program,
including a de-briefing session at the conclusion of the current season.

A number of simple changes were suggested to make marginal improvements to fruit quality of those fruit
currently stored in clamps and farm sheds. These include: covering fruit in clamps with white or light
colored materials to reflect the sun rather than dark materials that will absorb the heat from the sun; build
small tents over the clamps, using locally available materials to allow air to flow over the shaded apples
(Fig.2). This system could be replicated easily by other growers. Inside sheds/warehouses fruit is exposed
to very low relative humidity (RH) especially during September and October when day temperatures are
high. Apples shrivel when they have lost ~5% moisture and this detracts from quality. It was suggested
that attempts could be made to increase RH by hanging water absorbing material over windows or on
walls in the shed and regularly spraying them with water (avoiding spraying of fruit) to achieve
evaporative cooling and an increase in the RH of the air. This may provide a marginal enhancement in
fruit quality.
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FIGURE 1: APPLE VALUE CHAIN IN KORCA (AFTER LENAGHAN, 2008)
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FIGURE 2: SIMPLE TENT STRUCTURE ERECTED USING IRRIGATION PIPES AND LIGHT
MATERIAL TO COVER GOLDEN DELICIOUS APPLES

AT e

From Ieft Lefter Turtulll regional AAC officer for korce STTA Dr Hewett and Kico Dudo, orchardist from Polene who
devised the tent structure.

In addition it was suggested that a small experiment be undertaken in conjunction with AAC staff to
enclose fruit on the floor or on shelves, in perforated plastic sheets to reduce moisture loss. The
experiment should be undertaken with fruit the grower can afford to lose, and fruit condition should be
monitored closely regularly as this technique might enhance development of postharvest rots.

IN THE ORCHARDS OF APPLE PRODUCERS SUPPLYING COLD
STORAGE OPERATORS:

IDENTIFY THE MATURITY DATE FOR OPTIMAL HARVESTING FOR STORAGE (NOT FOR
IMMEDIATE CONSUMPTION).

ASSESSMENT
Fruit is being harvested at a range of maturities, determined by the grower, and based essentially on fruit
firmness and % sugar content. Neither of these is a good indicator of fruit maturity, as fruit firmness may
vary from year to year depending on weather conditions, and sugar content is an indicator that the fruit
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has already commenced ripening. The majority of the fruit that | saw was far too ripe for medium to long
term in coolstores; in fact it was either ready to eat with many fruit tasted being overmature with flesh
becoming mushy in texture and juiciness reduced compared with the crisp juicy fruit demanded by most
consumers in European, and American markets.

It is important to harvest the fruit depending on the physiological state of the fruit and this cannot be
determined using the methods currently employed in Korca. There are a range of tests that are used
internationally to determine when to harvest the fruit, but the final decision is usually based on market
requirements.

At each orchard visited, preharvest aspects of management that might impinge on at- and postharvest fruit
quality were discussed in detail. Relevant technical material was made available to the AAC team at
Korce for translation of appropriate documents for provision to growers.

ACTION:

« Outlined the principles of the starch/iodine test at the workshop including pictures of the starch patterns
in the major varieties grown in Korca (Golden Delicious and Starking Delicious), describing the
reasons for utilizing the starch index pattern and the affect on storage life and quality of fruit after
storage. The actual decision of when to harvest will depend on the length of time that the fruit will be
stored and the requirements of the market at that time.

« Provided the AAC project offices in Korca and Tirana pictures of starch patterns and suggested harvest
times for different varieties and market conditions.

« Recommend that the staff at the Korca office undertake a small project with selected growers and
coolstore operators to formulate their own starch pattern charts for their own fruit grown in their own
region. This should be done in conjunction with local postharvest specialists, such as Professor Thomai
and scientists at the local Korce University should also be included in such a project.

« Optimum harvest maturity will be determined using a range of tools to supplement the starch iodine
test. These include monitoring the days from full bloom, the color of the seed (they should always be
black); the background color (see color chart for Golden Delicious in Appendix 2), flesh color, and
firmness of fruit. Relationships of these maturity components must be ascertained locally to take
account of local growing, soil and climatic conditions
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FIGURE 3: APPLICATION OF THE STARCH IODINE TEST FOR DETERMINING HARVEST
TO DETERMINE MATURITY OF APPLES

-

IDENTIFY PEST AND DISEASES ON THE APPLES AND DETERMINE HOW THEY MIGHT
IMPACT STORAGE QUALITY.

ASSESSMENT

Fruit inspected at the coolstores, in farmer warehouses, in clamps in the orchard, and in both wholesale
and retail markets was of very variable quality. Physical, physiological, pathogenic (fungal) and insect
was seen on many occasions but again was variable and varied from excellent to poor across growers.

Main pest and disease problems observed:

« codling moth damage — incidence varied among growers and overall did not constitute a major % loss,
but this is a serious pest that has the potential to cause substantial fruit damage and it should be
possible to control easily using recommended AgriNet spray program;

« apple scab (black spot) — a ubiquitous world-wide fungous disease caused by Venturia inaequalis.
Growers were aware of the methods of controlling this disease from their input suppliers, but the
regular periods of wet warm conditions during the growing season meant that control was not good in
the 2008 season. Growers must be aware of the conditions leading to critical infection periods and
apply recommended fungicides accordingly.

« various saprophytic rots — ubiquitous fungi that exist in the environment and are not normally
pathogenic, infected the apples through cuts, slices, and abraded fruit surfaces caused by physical
damage.

Main physiological disorder observed:
« Bitter pit — a serious physiological disorder that can be very severe in some varieties of apple including
Mutsu, Golden Delicious and sometimes Starking Delicious and Granny Smith (Fig. 4). It is caused by
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a calcium deficiency in the fruit itself (not necessarily in the tree) and cannot be controlled by soil
applications of calcium fertilizers or lime. This disorder is often not apparent at harvest, except in some
years, but appears within 2 weeks after harvest as well as in coolstores. This disorder was severe in
some Mutsu apples seen at one coolstore, but was observed in most lines of Golden Delicious fruit seen
in clamps, warehouses, and coolstores.

Each of the coolstore operators were advised on methods to control these problems, as they affected all
visited. They were advised to provide technical information to growers to develop management practices
to minimise such problems. Technical material has been left with the ACC team for translation of relevant
material.

FIGURE 4: BITTER PIT SHOWING EXTERNAL AND INTERNAL SYMPTOMS.

ACTIONS

« Pest and disease control implementation is being undertaken by AgriNet who are developing
recommendations that will allow fruit to be marketed as having being produced under the Integrated
Fruit Production (IFP) label (minimum sprays, safe sprays, and environmentally safe production and
management practices). | recommend that the AAC project team liaise closely with AgriNet to assist
with dissemination of the spray recommendations as they become available. They will be based on the
chemicals that are approved in Albania, and that are suitable for protection and eradication of the major
pests and diseases indicated above.

« Recommended to growers and coolstore owners that they apply 3-6 calcium sprays during fruit
development of susceptible varieties to prevent the development of the disorder bitter pit that is a
physiological disorder resulting from a localized Calcium (Ca) deficiency in the fruit. This will require
the application of Ca based sprays (details of concentrations and timings have been provided for the
several AAC offices) during the fruit season.

o ACC team to follow with both growers and coolstore operators that the technical information made
available to them is regularly reinforced through an on-going outreach program.
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REVIEW SANITATION OF SITE AND PERSONNEL.

ASSESSMENT

Only one large orchard visit was made although several small orchards in back gardens were observed
while making visits to external storage heaps of apples (clamps) and to warehouses and sheds. In general
the state of orchards appeared good, with vigorous vegetative growth and healthy looking trees.

Apples stored in clamps have a very limited storage life, as they subjected to fluctuating diurnal
temperatures that are warm during the day and a little cooler at night. Apples stored in clamps were
generally covered with some variously colored materials that varied according to what was available.
Some dark colored blankets were seen; using dark colored material is not good as it absorbs heat from the
sun and would result in fruit underneath being slightly warmer than they would have been under a white
or light colored material.

FIGURE 5: APPLES STORED ON SHELF IN OPEN SHED.

.

Rotting fruit was noted in the orchard floor; some had been segregated out during the sorting process
when fruit was being placed into boxes for transport to the storage warehouse. Such fruit must be
removed entirely from the orchard and destroyed, as it will continue to be a source of inoculums for the
fungus as long as it remains around sound fruit.
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The same situation existed at several non-controlled warehouses that were visited; attempts had been
made to sort fruit that had developed storage rots, but the rotting fruit were left in heaps adjacent to the
quality fruit. It should be removed and destroyed.

Some trees observed appeared to have vigorous vegetative growth, reflecting a strong fertilizer and
irrigation program. Care has to be taken to ensure that a balanced fertilizer program is used; excess
nitrogen application, either with ground or spray application, can cause a nutrient imbalance that has the
potential to result in fruit with physiological storage disorders and a reduced shelf life. Application of
calcium based sprays to the trees and not the soil, ensuring that fruit are covered during by the calcium
solution, should reduce the physiological disorder bitter pit, slightly enhance resistance to postharvest
rots, and slightly reduce the rate of fruit softening. Fruit from young trees or from trees with small crops,
and large fruit are susceptible to bitter pit.

REVIEW HANDLING AND PACKING PROCEDURES. IDENTIFY
POSSIBLE CONSTRAINTS.

ASSESSMENT

Main physical damage observed:
e cuts, slices, bruises, and abrasions that occurred during harvesting, transport and/or handling provided
many entry points for the fungus to enter into the fruit and cause rots (see below).

« most fruit is harvested directly into buckets that are in turn emptied into boxes. The hard surfaces of
the buckets and boxes require that fruit is placed into them very gently. Most apple producing countries
use canvas or plastic picking bags that pickers wear and into which they place fruit gently (see Fig. 5
for an example of picking bags available in the USA). This obviates fruit moving against hard abrading
surfaces.

CONSTRAINT:

Availability of suitable containers into which the fruit will be placed after harvest is a major constraint.
Growers have to place fruit onto plastic straw in heaps on the ground until they can find suitable
containers into which they will load the fruit and transport to the warehouse.

ACTION

« Growers should consider using picking bags instead of buckets in an attempt to reduce physical
damage during harvesting (Fig. 5). These are used in all major apple producing countries and should be
available for purchase in Greece or Italy. Suggested to both farmers and coolstore operators that they
should consider purchasing picking bags for each picker so as to minimise physical damage during the
harvesting.
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FIGURE 6: PICKING BAG FOR APPLES USED IN WASHINGTON STATE, USA.

« Informed each grower and coolstore operator visited about the importance of handling apples very
carefully right from the harvest operation, through loading into boxes or crates or buckets, through
loading onto the transport vehicle, during transport form the orchard to the accumulation centre,
through unloading, sorting, placing back into containers for the coolstore and all subsequent handlings.

« Emphasised at all visits that every time the fruit is handled there is the potential for sustaining physical
damage that is manifested as cuts, slices, abrasions or bruises in the fruit; these all provide entry points
for normally saprophytic fungi that will develop as rots during storage. They will develop slower at low
temperature than at high temperature, but develop they will. If fruit is dropped more than 12 cm onto
another fruit or a firm surface it will be bruised.

REVIEW TRANSPORT PROCEDURES TO THE STORAGE UNITS.

ASSESSMENT

Fruit was transported from the orchards in wooden boxes/plastic crates, depending on what the grower
owned or could find. There is a major shortage of plastic crates and wooden boxes and this is a major
bottle neck for most growers. Boxes are constructed with thin, flexible rough sawn timber, and thus are
likely to cause physical damage to fruit as it is transported to accumulation centres.

Many warehouses and coolstores visited were located some distance from the orchards sites. Roads in
many rural areas are atrocious with many deep potholes and asphalt that is breaking up, making extremely
rough transport to the accumulation centres. Some orchards were located in relatively remote areas with
very rough and dusty tracks/roads as the only means of access. Transport from the orchard to the
warehouses and coolstores was done using donkey/horse and cart; where orchards were located closer to
highways tractors and small vans were used for transport if the orchardists had access.

Although most carts had springs to soften the ride, the very poor state of the tracks/roads (very many,
large potholes — some up to 1 m wide and up to 1-300 mm deep, deep ruts in tracks on farms) meant that
the risks of physical damage occurring to the fruit during transit to accumulation areas was very high, no
matter how carefully the driver tried to avoid the rough areas. All the people we talked to recognized this
problem, but until the local authorities undertake repairs to the roads, there condition will only deteriorate
further and thus compromise fruit quality further. Local roads that had been sealed in the past were often
in the worst state with continuous potholes over the entire surface as the macadam deteriorated. If they are
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not to be reformatted and sealed then it would be advisable to grade the tar seal off and revert to graded
earth roads for smoother rides.

FIGURE 7: TYPICAL TRANSPORT OF APPLES USING A HORSE (OR DONKEY) PULLING
A SPRUNG TRAILER
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A relatively high percentage of fruit (~5-15% fruit observed at the accumulation centres) had sustained
physical damage of some sort, including cuts, slices, abrasions and bruises. Such damage provides an
ideal infection point for fungal pathogens that will lead to storage rots in fruit stored in all of the
warehouses and coolstores visited.

I was informed that a major water melon export opportunity for growers near Divaja was lost because the
buyer saw the state of the roads over which the water melons would have to travel. He made the decision
not to buy the fruit, without even visiting the fields — the potential for physical damage occurring as fruit
was transported from the field to the accumulation centre was so high as to seriously compromise fruit
quality.

ACTION
« Boxes/crates used for transport should be clean, and have smooth interior surfaces, without any sharp
edges or protuberances. The distance between wooden slats should be < 5mm apart, so as minimise the
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sharp edges against which apples would sit and possibly sustain damage during transport. Loads must
be tightly secured on the trailers to prevent movement of the boxes during transit.

« Project teams should encourage local growers/traders/coolstore operators to put pressure on local
municipal councils to buy/hire a grader to smooth out the roads. In areas where dust is a problem then a
water truck could be used to wet the roads during the season when produce is being transported to
accumulation centres to reduce the problem of contaminating dust.

AT THE STORAGE UNIT SITE: REVIEW RECEIVING AREA.

The receiving areas at coolstores varied from neat and tidy to very messy (Fig. 7). It must be remembered
that 3 of the 4 coolstores in Korca were brand new and only been commissioned before the apple harvest
season. In addition all owners were inexperienced and were having to work out their own protocols under
pressure of peak harvest. Without experience they would not have been able to put into place well defined
and efficient operating systems.

A major issue was that fruit accumulation, sorting and packing was done outside in the sun. In these
conditions fruit would heat up to temperatures that would accelerate the respiration rate and hence the rate
of deterioration.

FIGURE 8: ORGANIZED CHAOS AT ONE NEW COOLSTORE. FRUIT STANDING IN THE
SUN

While there may have been a system of fruit flow being used from receiving, through sorting, spraying,
placement into storage containers (sometimes bins, sometimes crates/boxes — depending on what the
coolstore operators had available, such a system was not easily apparent as we noticed messy and
crowded working area with full and empty containers, waste plastic sheets, and a person spraying
fungicide onto apples (right photo) with no protective clothing. Three of the 4 coolstores in Korca had
adequate space for receiving, and one was sorting the fruit in the shade (in a coolstore that was not
operating, and in the plenum) one other had inadequate space outside his coolstores for easy handling.
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ACTIONS

« All coolstore operators should ensure that the fruit is not left in the sun for any length of time after
receipt from the farmers. This can be achieved by erecting a shelter under which fruit can be
accumulated as it comes from the field, and which it can be sorted for quality, packed into the storage
containers before being transferred into the coolstore.

« The structure could be a temporary tent like structure, constructed in a safe manner, or it could be a
permanent structure.

« All fruit with rots should be removed from the accumulation site, no matter whether it is the orchard,
warehouse or coolstore, in order to remove the source of future infection

REVIEW SANITATION OF SITE AND PERSONNEL.

All fruit is sprayed with a fungicide before placing into coolstores (Fig. 7). Several fungicides are used
including Botran (Botran®75WP is a protectant fungicide with particular activity against Rhizopus. Its
low volatility and chemical stability enable it to be used both outdoors and under glass. It is
recommended for use as a post-harvest dip and/or preharvest spray to protect against Rhizopus rot in
stonefruit, berryfruit, grapes and kumaras) and Bavistan (methyl benzimidazole carbamate) (and there
may be others).

The purpose of this postharvest fungicide is to attempt to reduce the incidence of rots developing in fruit
in coolstore. Many of the fungi involved (Rhizopus, Mucor, Penicillium spp.) infect fruit through cuts and
abrasions on the fruit.

Most EU and other western countries will not accept fruit that has been treated with postharvest
fungicides, so any coolstore operator will have to ensure that handling of the fruit through the chain from
orchard to coolstore is done very carefully to prevent the occurrence of such physical damage and thus
obviate the need for such fungicide treatments.

It was observed that there many rotting fruit present when fruit was being accumulated whether this was
in the orchard, at the coolstore prior to entry in storage, near and around, sometimes in warehouses. These
fruit have been separated from the main lines during sorting at these different locations. However rots will
continue to develop, they will eventually sporulate and provide a source of infection that will put all the
fruit | the environment and in the storage facility at risk.

Spraying of fungicide was being done among the people who were involved in sorting and repacking
fruit. Minimal safety precautions were being taken to avoid risk of spray drift, and in one case the
operator was not wearing any protective clothing.

It may be possible for chlorinated water to be used as a postharvest treatment (dip or spray) to reduce
potential development of postharvest pathogens. This is used widely in other fruit industries such as
cherries, and a chlorine treatment with 50-150 ppm chlorine at pH 7.0 (see Appendix 7) and should be
evaluated for its efficacy in comparison with existing chemicals used.

All containers of fruit, whether used in the orchard, or in the pack house, or in transportation to markets,
must be cleaned and disinfected to remove dirt, debris and dried and/or decayed fruit residues to remove
any potential source of fungal inoculums. All coolstores must be cleaned at least annually, and prior to the
new apple season, to ensure that all sources of potential fungal inoculums that may be present. Proprietary
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brands of approved food safety sanitizing chemicals should be used; this might include chlorinated water
at appropriate concentrations (50-150 ppm) or approved quaternary ammonium chloride compounds.

ACTIONS
« Because spraying will probably continue to be necessary to reduce spread of postharvest fungi during
storage it is probably necessary to continue this practice.

« Coolstore operators must develop a separate specified location to treat the fruit with fungicides that is
way other workers, where the risk of spray drift is minimized.

« Explore the option of using chlorinated water (50-150 ppm at pH 7.0) as a postharvest dip treatment to
reduce incidence of postharvest rots.

« Spray operators should adhere to normal safety procedures in wearing protective clothing while
undertaking the spraying operation.

« Surplus spray materials, and the empty containers, should be disposed of in properly authorized by the
local authorities.

« Follow up by the AAC team to advise coolstore operators of relevant cleansing operations.

REVIEW PRECOOLING AREA AND PROCEDURES.

None of the coolstore operators were using precooling systems. They were receiving the fruit, sorting,
spraying, repacking and placing into coolstores. One grower was concerned about cooling his fruit too
fast and thus maintained his store at 6-80C; this was not necessary.

Precooling is done to remove the field heat from products in a very short time, say 6-12 hours, in order to
reduce the rate of respiration and hence deterioration. There are various methods of precooling, the
method chosen depending on the nature of the product. The main methods used include: forced air (or
pressure) cooling, hydrocooling (mainly for cherries and sometimes nectarines), vacuum cooling (mainly
for leafy vegetables like lettuce) and icing (for broccoli). Forced air cooling is the main method used for
fruit such as apples, peaches, nectarines, plums and Kiwifruit.

Because precooling designed to remove heat from products quickly the refrigeration capacity in rooms
specially designed for this purpose is much greater than that required for coolrooms designed to hold
temperatures only. Thus such rooms are not usually used for precooling, unless small volumes only are
being cooled.

In general most major apple producing countries do not precool their fruit before placing into coolstore;
the exception might be for some very early maturing varieties that are harvested when temperatures are
high.

However it is possible to make up a small portable unit that can be used for precooling small volumes of
product in existing stores. This may be useful for the earliest harvested fruit and for early maturing fruit

(Fig. 8).
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ACTIONS

« 1. Coolstore operators could build their own portable precooling unit using a frame, an electric motor
and a large fan for sucking the air through the packages (bins, crate or boxes) that could be used in
different coolstores, as indicated in Fig. 3.

« 2. When planning for building new coolstores, and wishes to precool the product, then he must specify
the conditions required to the engineering company, who can design in the extra refrigeration capacity
that would be required for dedicated precooling rooms.

FIGURE 9: PORTABLE FORCED AIR PRECOOLING UNIT FOR USE IN EXISTING STORES
FOR RELATIVELY SMALL VOLUMES OF PRODUCT IN EACH RUN.

REVIEW PROPOSED SYSTEM FOR PACKING AND STORING THE
PRODUCE.

All packing that | saw being undertaken was done manually was very labor intensive, inefficient, time
consuming and because of the many transfers involved the risks of fruit sustaining physical damage
during the process were high. There were no mechanical graders seen or used as far as | am aware. Until
such machines are used then the accuracy and consistency of fruit sizing will be very low.

All coolstore operators recognized the importance of being able to use machines specially designed to
allow sorting and segregation into quality and size grades. At least two were already planning to purchase
machines when cash flow had increased and funds became available. Highly sophisticated fruit sorting
machines are now available; these can be provided as a single lane up 80 or more lanes, each lane being
able to be assessed for size (diameter and by calculation weight), shape, density, color, defects and
internal sugars (reflected as taste) — see Fig. 9 and 10.
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FIGURE 10: A COMPACSORT LTD APPLE GRADER. LEFT: FRUIT CAN BE SORTED
ELECTRONICALLY FOR SIZE, WEIGHT, COLOUR, DEFECTS (BOTH SURFACE AND
INTERNAL, DENSITY, AND INTERNAL SUGARS AT A RATE OF 12-13 FRUIT PER
SECOND. RIGHT: A TWO LANE GRADING MACHINE; MACHINES CAN HAVE UP TO
EIGHT LANES OPERATING AT 12-13 FRUIT/SECOND FOR QUALITY LINES OF FRUIT.

A number of commercial electronic sorting systems are available, and operators would need to obtain as
much information about the capabilities before they decided to purchase. They would require a dedicated
packing shed, and none of them have this at present. Until fruit is sorted in a more objective way to
specific grade standards that are dictated by the market , then it is unlikely that the bulk of the fruit
reaching the market will improve in quality overall.

Having said that, there are some growers who are making every effort to grow a crop with relatively
uniform size (by tree pruning and thinning management) and by spending time sorting into different size
grades prior to stor