








Feature Article: GRAPES

Grapes (Vitis vinifera) are an important fruit 
crop in India. Grapes are the third most widely 
cultivated fruit after citrus and banana. 
Maharashtra is the largest producer of grapes 
in the country. It contributes about 75 percent 
of the total domestic production. Grape is one 
of the most delicious and nutritious fruit. 
Grapes are widely consumed as fresh fruit in 
India. It is also used for producing raisins, wine, 
juice, juice concentrate, squash, beverages, 
jams and marmalades.

The peel of grapes is the source of essential oil 
and pectin. It can also serve as a raw material 
to produce cattle feed and in preparation of 
candies. Raisins are rich source of sugar most 
of which is fructose and antioxidants. 

Grape’s production occupies significance in the 
context that it is the third most widely 
cultivated fruit after citrus and banana. 
Globally grapes production contributes to 
about 16% of the total fruit production. Grapes 
are laxative and diuretic. They are useful in 
fighting dyspepsia, hemorrhoids , stones in the 
urinary tract and bile ducts. They also activate 
liver functions, ease digestion, help to reduce 
cholesterol level of blood and eliminate uric 
acid. Its juice is used in cosmetics to bleach and 
soften skin. Grapes are rich source of 
flavonoids.

Grape is an important fruit crop of India. 
Maharashtra, Karnataka, Tamil Nadu, Andhra 
Pradesh and Punjab are the major grapes 
growing states. Maharashtra is the largest 
grapes producing state.

Table grapes must be packed in such a way as 
to protect the produce properly. The materials 
used inside the package must be new, clean, 
and of a quality such as to avoid causing any 
external or internal damage to the produce. 

The use of materials, particularly of paper or 
stamps bearing trade specifications is allowed, 
provided the printing or labelling has been 
done with non-toxic ink or glue. Table grapes 
shall be packed in each container in 
compliance with the Recommended 
International Code of Practice for Packaging 
and Transport of Fresh Fruits and Vegetables 
(CAC/RCP 44-1995). 

In the case of the "Extra" Class, the bunches 
must be packed in a single layer. 

Disorders in grape harvest.

i)  Water Berries: 

 Water berry is associated with fruit ripening 
and most often begins to develop shortly 
after berry softening. The affected berries 
become watery, soft, and flabby when ripe. 
They are almost normal in size, but their 
flesh is not firm. They shrivel and dry by the 
time of harvest. Such berries mostly confine 
to the tip of the main rachis or its branches. 
This disorder occurs due to dense 
cultivation and inadequate nourishment 
available to all the berries in a cluster. 
Excessive irrigation and nitrogenous 

fertilizers should be avoided during berry 
development to reduce water-berry 
formation.

ii)  Cluster-Tip Wilting: 

 Light brown lesions on the apical end of the 
rachis affect the conductivity of the rachis. 
This results in shrivelling and drying of the 
rachis at the tip of the bunch. Cluster 
pinching or berry thinning should be done 
to reduce excessive crop load on the vines. 
Ensuring adequate irrigation during the 
berry development and protection of 
bunches from direct sunlight also help in 
reducing the incidence of cluster-tip wilting. 

iii)  Shot Berries: 

 Shot berries are smaller, sweeter, round 
and seedless as compared to normal 
berries. They are formed due to delay in 
pollination and fertilization of a few flowers 
or due to inadequate flow of carbohydrates 
into the set berries. Boron deficiency, 
incorrect application of Gibberellic Acid and 
girdling are the reasons for shot-berry 
formation. Boron or Zinc deficiencies 
should be corrected. Application of GA at 
proper stage should be ensured. 

iv) Pink Berry: 

 As the bunch approaches maturity some 
berries in the bunch develop pink colour at 
random. The pink colour changes to dull 
red colour rendering the bunch 
unattractive. Incidence of pink berries is 
low in the early season crop and increases 
with the rise in temperature late in the 
season. Indiscriminate use of Ethereal for 
berry colouration can also cause this 
disorder. This is a serious problem in 
Thompson Seedless variety in Maharashtra.

v)  Bud and Flower Drop: 

 Flowers drop from the clusters just before 
and after opening. The buds drop on 
shaking the panicle. Excessive bud and 
flower drop results in reduction of yield. 
Atmospheric temperature, high 
phosphorus and total salt contents of the 
soil are the different factors causing this 
malady. Judicious irrigation practices and 
canopy management practices to improve 
ventilation during the flower development 
helps to minimize the flower bud and 
young berries drop. This phenomenon is 
prevalent in North India in the states of 
Punjab, Haryana and Rajasthan. 

vi)  Poor Cane Maturity: 

 In this disorder, shoots fail to mature, and 
their barks remain green until late in 
autumn. Such shoots turn pink-red due to 
low temperature in winter. It is more 
serious in vineyards, where the shoot 
growth is vigorous and dense; vines are 
planted closely, and excess nitrogen and 
irrigation are provided. 

 Judicious shoot pinching to check excessive 
vegetative growth; shoot thinning 30 days 
after summer pruning to prevent mutual 
shading of the shoots and promote light 
interception are some of the suggested 
remedial measures. Poor cane maturity is a 
common phenomenon observed in 
peninsular India.

DESCRIPTION OF CONTAINERS

The containers shall meet the quality, hygiene, 
ventilation, and resistance characteristics to 
ensure suitable handling, shipping, and 
preserving of the table grapes. Packages must 
be free of all foreign matter and smell.

Hazards Analysis Critical Control Points 
(HACCP) has become mandatory in the 
developed countries. Thus, farmers from 
developing countries desirous to export to 
developed countries must know the 
commercial quality standards and the safety 
requirements. Good Agricultural Practices 
(GAPs) and Good Manufacturing Practices 
(GMPs) are always requested from the 
importers. Handling and storage are the two 
points, which requires more attention. 

i)  For table grapes, the problems related to 
concentration of SO2 in the storage room as 
well as in the shipping box are very crucial, 
as on several occasions lots of table grapes 
have been blocked in the developed 
countries due to high concentration of SO2. 
Unfortunately the concentration of SO2 in 
the box is conditioned by the relative 
humidity inside the plastic bag and so it is 
difficult to control it. Safe limit for SO2 in 
grapes is 10 mg/kg. In Fig, the injury 
provoked by high content of SO2 on the 
berries is shown.

Pic - Bunch injured by SO2 treatment

ii)  Other problems are the mycosis and the 
mycotoxins. Cleaning and disinfestations 
help in reducing the contamination. The 

evaporator, floor, ceiling and walls should 
be properly cleaned and hygienic condition 
should be maintained. 

 Mycotoxins are more dangerous than 
mycosis. Raisins, decayed grapes, and wine 
are generally contaminated, but due to low 
concentration, it is not dangerous for the 
consumer. The risks are not only for the 
consumers but also for the workers, which 
take up the fungal spores with the 
respiration. The aflatoxins are caused by 
the fungus Aspergillus flavus and A. 
parasiticus. In table grapes and in wine, the 
most important mycotoxin is ochratoxin A, 
which is produced by Aspergillus 
ochraceous and Pennicillium verucosum. 
The colonisation occurs in the field after the 
colour turning stage of the berries.

Pic – Blackening of grape

Pic – Noble Rot

PACKAGING

Packaging is very important as good packaging 
protect the produce from any damage during 
storage, transportation, and other marketing 
operations. It provides convenience in handling 
during transportation and storage. 

The grapes meant for the local market are 
packed in ventilated corrugated boxes (2kg and 
10kg capacity), bamboo baskets (4kg-15kg) and 
plastic crates (6-12 kg). These boxes are lined 
with newsprint paper. Fine paper shred or fine 
hay is spread at the bottom and top of the box 
for cushioning. The open flaps of the box are 
secured firmly by an adhesive tape. The 
cartons are printed with information such as 
name of the variety, date of packing, weight, 
name of the consignee and consignor, 
destination for domestic markets. 

Table grapes for overseas market are packed in 
5 ply corrugated boxes of size 500x300mm 
accommodating 5 kg of grapes. The graded 
bunches are weighed into 5 kg lots in plastic 
trays. One or two bunches weighing between 
350-650 g are placed in small and thin 
polythene pouches. Before placing the 
pouches in the carton, the bubbled polythene 
cushion is placed at the bottom of the carton. A 
white and soft polythene liner is spread over 
the top of the bubble sheet. These pouches are 
arranged in a single layer in a slanting fashion 
in the carton. The flaps at the open end of the 
carton are folded before precooling. After 
precooling, dual purpose SO2 releasing pads 
are placed over the pouches. A few opening 
points are also provided in the cartons for free 
circulation of air. Attractive printing and 
marking of cartons is also done for the export 
packing.

The Corrugated Fiber Board boxes made of 
craft paper is sufficiently available and lighter 
in weight and recyclable. In addition, desired 
strength may also be reinforced in to the C.F.B. 
cartons through the judicious selection of 
lining material. The boxes which could be 
designed in varying forms are amenable to 
printing of quality parameters and other 
pertinent related information on the package 
itself. These cartons can also be made 
waterproof and therefore are ideally suited for 
pre-cooling treatment, storage in cold storage 
and transportation in insulated containers, 
especially for exports from the ports through 
sea route or by air from airports.

Rupturing, pressing, rotting, and shattering are 
main causes of losses in packaging. The 
percentage of losses in packaging depends on 
the number of layers of bunches arranged in 
containers and distance transported between 
markets.

CRITERIA FOR SELECTION OF PACKAGING 
MATERIAL:

Packaging material should. 

• Be food grade. 

• Protect the quality and quantity of the 
produce. 

• Prevent spoilage during transportation and 
storage. 

• Maintain the freshness of grapes. 

• Convenient and suit the need of the 
consumer. 

• Attractive for display. 

• Gives information about quality, variety, 
date of packing, weight, and price. 

• Be convenient in handling operations. 

• Be environment friendly and 
biodegradable. 

• Be free from contaminating chemicals. 

STORAGE STRUCTURES: 

Storage is an important aspect of post-harvest 
operations. Grapes should be pre-cooled 
promptly after harvest. After pre-cooling, the 
dual releasing Sulphur dioxide pads (Grape 
guard) are placed with their coated surfaces 
downwards on the filled plastic pouches and 
covered with the polythene liner. Grapes are 
stored in cold storage where the temperature 
and humidity are maintained at 0-2° C and 
90-95% respectively. The arrangement of 
boxes in the cold storage to ensure uniform 

cooling of all berries and surroundings is very 
important.

TRANSPORTATION: 

The post- harvest losses in transit can be 
minimized substantially by quick and efficient 
transportation. 

Because of its considerable impact- and 
pressure-sensitivity, packages of this cargo 
must be secured in such a way that they are 
prevented from damaging each other. Spaces 
between packages or pallets must be filled, to 
prevent slippage or tipping. By selecting the 
correct packaging size or cargo , holds can be 
tightly loaded (without spaces).

Pic – Reefer Truck

The following points should be considered 
during transportation of grapes:- 

1.  Transportation should be quick. 

2. Rough handling of boxes/cartons during 
loading/unloading should be avoided. 

3.  Over loading by using tier system should be 
avoided. 

4.  Low temperature should be maintained 
during transportation. 

5.  To reduce bruising, good shock absorbers 
should be used on rough roads. 

6.  Use of pallets be made to avoid handling 
losses. 

7.  Rail reefer container should be preferred 
over road transport. 

8.  No mixing of grape packs with the packs of 
other commodities. 

9.  Excessive rough roads should be avoided. 

10. Use of reefer containers should be 
encouraged.

Experiment of a transit vibration test carried 
out for grapes. 

Figure shows the vibration table and the 
wooden bracing used to hold the stacks 
upright.

STORAGE

Fresh grapes can be stored in cold stores for a 
period of about 6 weeks. Grapes should be 
pre-cooled promptly after harvest in separate 
rooms with large refrigeration capacity, high air 
velocity and high relative humidity. They are 
normally pre-cooled at 1-2° C within 6 hours of 
harvest. After pre-cooling, the dual releasing 
Sulphur dioxide pads (Grape guard) are placed 
with their coated surfaces downwards on the 

filled plastic pouches and covered with the 
polythene liner. The boxes with sufficient air 
circulation are closed and shifted to cold 
storage rooms where the temperature and 
humidity are maintained at 0-2° C and 90-95% 
respectively. In the cold storage ensure 
uniform cooling within a box and it’s 
surroundings.

COOL CHAIN

Cool chain is essential during the transport of 
export quality commodity all the way from the 
farm to the customer. This helps in maintaining 
the temperature inside the box at the same low 
level as in the cold storage.

The various stages of the cool chain are: 

1.  Coldstore at the farm. 

2.  Refrigerated truck from farm to the airport 

3.  Coldstore at the airport. 

4.  Building up of the pallet in a coldstore at 
the airport. 

5. Loading the aircrafts directly from the 
coldstore in a short time. 

6. Cargo aircraft maintains coldstore 
temperature in hold. 

7.  Off loading direct into a coldstore in the 
receiving country. 

8.  Refrigerated truck to the customers. 

Pic - Normal EPS Thermocol Food Grape Boxes , 
Capacity 4 to 9 kg , 390mm x 320mm x 150 mm

OPTIMUM TEMPERATURE:

Grapes can be stored at 0.0 to 2° C. The highest 
freezing point for berries is -2.1° C, but freezing 
point varies depending on SSC. 

Optimum Relative Humidity 

90-95% RH and an air velocity of approximately 
6-10 meter per minute (MPM) is suggested 
during storage.

GUIDELINES BEFORE STUFFING A REEFER 

•  Ensure the floor and drains are free of 
debris 

•  Generally, check the container for 
suitability (odour, condition, cleanliness & 
insulation etc.) 

• Check the refrigerating machinery , 
temperature alarms , safety cut outs and 
back up data recording batteries 
operational 

•  Make a note of the location of each 
portable temperature recorder, supply and 
return air 

•  Ensure that shipping line has completed 
pre trip checks/ inpections (PTI) on delivery 
of the reefer

COLD STORAGE: 

The cold storage of grape is done at the 
temperature varying between 0-2° C and 
relative humidity ranging from 90% to 95%. 
Cold storage of grapes extends the shelf life of 
grapes by 3 to 4 months. Besides, it also 
preserves the freshness of fruit, prevents 
decay and discoloration. In addition, it also 
minimizes the discolouration on account of 
moisture loss and maintains the stem in good 
condition. Use of slow release grape guards 
further enhance the storage period in a cold 
storage. 

Since the cold storage do not have pre-cooling 
air movement facilities for quick cooling, 
pre-cooling prior to cold storage is a basic 
requirement for rapid removal of field heat. 
During storage, shattering of berry can be 
minimized by avoiding rough handling. 
Freezing is more in less sugar containing 
clusters and water loss is more in fruits of 
heavy bearing vineyards. The uniform 
maintenance of temperature and humidity 
prevents berry cracking.

PRE-COOLING OF CARGO 

It is done to pre-cool products to the required 
carriage temperature before being stuffed into 
the container.

Cargo stuffed at temperatures above carriage 
temperature (hot-stuffed) can cause 
considerable strain on the reefer unit and 
damage to cargo. 

During loading, a tightly insulated duct 
(atmosphere insulating curtains)between the 
cold storage and container prevents warm, 
highly humid, ambient air from entering the 
reefer container

PREPARATION OF CARGO FOR THE 
CONTAINER

Chilled: Pre-cool cargo before loading .

Ascertain the range of temperatures that all 
cargo can be carried at 

Ascertain any carrying instructions that are 
applicable to the cargo. 

Adequate wrapping for frozen / chilled cargo 

The packaging should be strong, adequately 
ventilated and waxed/laminated Cargo to be 
good quality and properly sanitized.

Cartons must have ventilation holes for grapes.

CHECKLIST FOR STOWAGE OF REEFER CARGO

Cargo should not be loaded beyond the end of 
the T-floor 

Cargo should not be loaded above the red load 
line 

Cargo must be stable on the floor and tightly 
wedged so it doesn’t shift during passage 

Unit must always be set at the proper carrying 
temperature and this set temperature will vary 
according to the cargo being loaded 

Dehumidification controls must be checked 

If pre-cooling is required, it must be the cargo 
that is pre-cooled and not the container, unless 
the container is loaded in an airlocked cold 
tunnel in the cold storage 

Appropriate vent cartons for chilled cargo 
promote proper airflow through the container. 

Cartons should be vented on the top and the 
bottom to allow air to circulate upwards 
through the load.

As air will follow the path of least resistance, 
there should not be any restrictions for air flow 
and any gaps between the pallets and the 
doors must be closed using cardboard or even 
wood. This will then force the air to circulate 
correctly and reduce the potential for heat 
sinks (warm air continuously circulating) near 
the doors. 

Cartons should be stacked directly on top of 
each other. 

If palletized then the corner of each carton 
should be supported by the pallet 

Any holes in chilled goods should line with the 
holes in cargo beneath it.

Place a weatherproof placard on the container 
door and/or next to the temperature readout 
stating the minimum and maximum carrying 
temperature, as well as other instructions such 
as atmospheric conditions.

FOR CHILLED CARGO LIKE GRAPES

Respiration from cargo requires air circulation 
to remove heat, natural gases and water vapor 

VENTILATION 

Fresh air is induced to remove carbon dioxide 
and other gases released from the products. 

VENTILATION: HOW DOES WRONG SETTING 
AFFECT THE CARGO?

Ethylene gas, which is produced by some fruit 
commodities, will not be removed. 

Respiration from the cargo (CO2) will not be 
removed. 

If there is an error , the shelf life of the product 
will be shortened. Too much ventilation will 
make it difficult for the reefer machinery to 
maintain the temperature, and this will cause 
an increase in the temperature inside the 
container. 

PRECAUTIONS TO BE TAKEN WHILST 
LOADING IN THE REEFER CONTAINER.

Cartons must be designed to withstand the 
weight of other stacked cartons. 

Overloading cartons and stacking them beyond 
their designed limits can cause damage to the 
cartons and their contents. 

The cargo must cover the entire floor to secure 
proper distribution of cooling air. 

If the floor is not covered by the cargo, heavy 
cardboard must be placed where no cargo is 
stowed to secure proper air distribution. 

Cargo should be as per the red line load mark. 

There should not be any void spaces in 
between cargo. 

Any foreign materials should be removed. 

T-floor channels should not be blocked.

CLAIMS AND INCIDENTS

• Many cargoes outturn well, and claims 
represent a fraction of 1% of the containers 
carried. It is important that the prompt 
appointment of a surveyor in the event of a 
potential claim. 

• The following list, while not exhaustive, 
contains occurrences often reported in 
cargo claims.

• Lack of container preparation for loading, 
causing issues such as tainting and lack of 
general cleanliness.

• Containers off-power and, therefore, 

off-refrigeration for extended times beyond 
allowed times for power-off. 

• Wrong settings due to incorrect 
information supplied or interpreted. 

• Failure to monitor properly leading to 
failure to correct faults or wrong settings.

• Poorly pre-cooled or overcooled cargo.

• Cargoes with insufficient Practical Storage 
Life (PSL).

• Badly stowed cargo impeding airflow, many 
with low quality packaging. 

• Use of inappropriate packaging materials.

• Excess fresh air ventilation for live cargoes 
causing evaporators to ice up. 

• Incorrect defrost interval where this must 
be set manually. 

• Incorrectly booked cargo leading to 
operational and commercial problems.

• Fahrenheit and Celsius temperatures 
interchanged or wrongly converted. 

• Additional issues include physical damage, 
broken security seals, air probe. 

• Temperature sensor failures, partial or 
complete loss of refrigerant and generator 
failure.

DELAY

60% of claims can be attributed to human 
error, and negligence by one individual can 
have serious consequences. For example, 
mishandling by a gantry crane operator could 
damage the cooling plant or its controls, 
leading to incorrect readings on the Partlow 
charts or Cox recorders. 

INVESTIGATING CAUSE OF DAMAGE 

• The following documents and information are all helpful when investigating the cause of 
damage, and when attempting to deduce if it is pre-shipment or a failure to care for the cargo 
in transit, and if the latter at what point of the cold chain this occurred: 

• Data downloads from the reefer container – checking also that there has been no inappropriate 
alteration or manipulation of the data. 

• If fitted (and increasingly rare), Partlow charts. 

• Temperature record logs from the terminal and any holding areas 

• Temperature record logs from the carrying vessel(s) 

• PTI (Pre-Trip Inspection) documentation 

• Service reports and records of any repairs carried out. 

• EIR (Equipment Interchange Receipt) documentation and tracking data 

• Shipper’s mobile temperature recording devices (Ryan recorder or TempTale for example); 
noting their position within or on top of the stow. 

• Bills of lading and carriage instructions.

Ref link: https://www.ukpandi.com/media/files/imports/13108/bulletins/6686-table-grapes.pdf
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10kg capacity), bamboo baskets (4kg-15kg) and 
plastic crates (6-12 kg). These boxes are lined 
with newsprint paper. Fine paper shred or fine 
hay is spread at the bottom and top of the box 
for cushioning. The open flaps of the box are 
secured firmly by an adhesive tape. The 
cartons are printed with information such as 
name of the variety, date of packing, weight, 
name of the consignee and consignor, 
destination for domestic markets. 

Table grapes for overseas market are packed in 
5 ply corrugated boxes of size 500x300mm 
accommodating 5 kg of grapes. The graded 
bunches are weighed into 5 kg lots in plastic 
trays. One or two bunches weighing between 
350-650 g are placed in small and thin 
polythene pouches. Before placing the 
pouches in the carton, the bubbled polythene 
cushion is placed at the bottom of the carton. A 
white and soft polythene liner is spread over 
the top of the bubble sheet. These pouches are 
arranged in a single layer in a slanting fashion 
in the carton. The flaps at the open end of the 
carton are folded before precooling. After 
precooling, dual purpose SO2 releasing pads 
are placed over the pouches. A few opening 
points are also provided in the cartons for free 
circulation of air. Attractive printing and 
marking of cartons is also done for the export 
packing.

The Corrugated Fiber Board boxes made of 
craft paper is sufficiently available and lighter 
in weight and recyclable. In addition, desired 
strength may also be reinforced in to the C.F.B. 
cartons through the judicious selection of 
lining material. The boxes which could be 
designed in varying forms are amenable to 
printing of quality parameters and other 
pertinent related information on the package 
itself. These cartons can also be made 
waterproof and therefore are ideally suited for 
pre-cooling treatment, storage in cold storage 
and transportation in insulated containers, 
especially for exports from the ports through 
sea route or by air from airports.

Rupturing, pressing, rotting, and shattering are 
main causes of losses in packaging. The 
percentage of losses in packaging depends on 
the number of layers of bunches arranged in 
containers and distance transported between 
markets.

CRITERIA FOR SELECTION OF PACKAGING 
MATERIAL:

Packaging material should. 

• Be food grade. 

• Protect the quality and quantity of the 
produce. 

• Prevent spoilage during transportation and 
storage. 

• Maintain the freshness of grapes. 

• Convenient and suit the need of the 
consumer. 

• Attractive for display. 

• Gives information about quality, variety, 
date of packing, weight, and price. 

• Be convenient in handling operations. 

• Be environment friendly and 
biodegradable. 

• Be free from contaminating chemicals. 

STORAGE STRUCTURES: 

Storage is an important aspect of post-harvest 
operations. Grapes should be pre-cooled 
promptly after harvest. After pre-cooling, the 
dual releasing Sulphur dioxide pads (Grape 
guard) are placed with their coated surfaces 
downwards on the filled plastic pouches and 
covered with the polythene liner. Grapes are 
stored in cold storage where the temperature 
and humidity are maintained at 0-2° C and 
90-95% respectively. The arrangement of 
boxes in the cold storage to ensure uniform 

cooling of all berries and surroundings is very 
important.

TRANSPORTATION: 

The post- harvest losses in transit can be 
minimized substantially by quick and efficient 
transportation. 

Because of its considerable impact- and 
pressure-sensitivity, packages of this cargo 
must be secured in such a way that they are 
prevented from damaging each other. Spaces 
between packages or pallets must be filled, to 
prevent slippage or tipping. By selecting the 
correct packaging size or cargo , holds can be 
tightly loaded (without spaces).

Pic – Reefer Truck

The following points should be considered 
during transportation of grapes:- 

1.  Transportation should be quick. 

2. Rough handling of boxes/cartons during 
loading/unloading should be avoided. 

3.  Over loading by using tier system should be 
avoided. 

4.  Low temperature should be maintained 
during transportation. 

5.  To reduce bruising, good shock absorbers 
should be used on rough roads. 

6.  Use of pallets be made to avoid handling 
losses. 

7.  Rail reefer container should be preferred 
over road transport. 

8.  No mixing of grape packs with the packs of 
other commodities. 

9.  Excessive rough roads should be avoided. 

10. Use of reefer containers should be 
encouraged.

Experiment of a transit vibration test carried 
out for grapes. 

Figure shows the vibration table and the 
wooden bracing used to hold the stacks 
upright.

STORAGE

Fresh grapes can be stored in cold stores for a 
period of about 6 weeks. Grapes should be 
pre-cooled promptly after harvest in separate 
rooms with large refrigeration capacity, high air 
velocity and high relative humidity. They are 
normally pre-cooled at 1-2° C within 6 hours of 
harvest. After pre-cooling, the dual releasing 
Sulphur dioxide pads (Grape guard) are placed 
with their coated surfaces downwards on the 

filled plastic pouches and covered with the 
polythene liner. The boxes with sufficient air 
circulation are closed and shifted to cold 
storage rooms where the temperature and 
humidity are maintained at 0-2° C and 90-95% 
respectively. In the cold storage ensure 
uniform cooling within a box and it’s 
surroundings.

COOL CHAIN

Cool chain is essential during the transport of 
export quality commodity all the way from the 
farm to the customer. This helps in maintaining 
the temperature inside the box at the same low 
level as in the cold storage.

The various stages of the cool chain are: 

1.  Coldstore at the farm. 

2.  Refrigerated truck from farm to the airport 

3.  Coldstore at the airport. 

4.  Building up of the pallet in a coldstore at 
the airport. 

5. Loading the aircrafts directly from the 
coldstore in a short time. 

6. Cargo aircraft maintains coldstore 
temperature in hold. 

7.  Off loading direct into a coldstore in the 
receiving country. 

8.  Refrigerated truck to the customers. 

Pic - Normal EPS Thermocol Food Grape Boxes , 
Capacity 4 to 9 kg , 390mm x 320mm x 150 mm

OPTIMUM TEMPERATURE:

Grapes can be stored at 0.0 to 2° C. The highest 
freezing point for berries is -2.1° C, but freezing 
point varies depending on SSC. 

Optimum Relative Humidity 

90-95% RH and an air velocity of approximately 
6-10 meter per minute (MPM) is suggested 
during storage.

GUIDELINES BEFORE STUFFING A REEFER 

•  Ensure the floor and drains are free of 
debris 

•  Generally, check the container for 
suitability (odour, condition, cleanliness & 
insulation etc.) 

• Check the refrigerating machinery , 
temperature alarms , safety cut outs and 
back up data recording batteries 
operational 

•  Make a note of the location of each 
portable temperature recorder, supply and 
return air 

•  Ensure that shipping line has completed 
pre trip checks/ inpections (PTI) on delivery 
of the reefer

COLD STORAGE: 

The cold storage of grape is done at the 
temperature varying between 0-2° C and 
relative humidity ranging from 90% to 95%. 
Cold storage of grapes extends the shelf life of 
grapes by 3 to 4 months. Besides, it also 
preserves the freshness of fruit, prevents 
decay and discoloration. In addition, it also 
minimizes the discolouration on account of 
moisture loss and maintains the stem in good 
condition. Use of slow release grape guards 
further enhance the storage period in a cold 
storage. 

Since the cold storage do not have pre-cooling 
air movement facilities for quick cooling, 
pre-cooling prior to cold storage is a basic 
requirement for rapid removal of field heat. 
During storage, shattering of berry can be 
minimized by avoiding rough handling. 
Freezing is more in less sugar containing 
clusters and water loss is more in fruits of 
heavy bearing vineyards. The uniform 
maintenance of temperature and humidity 
prevents berry cracking.

PRE-COOLING OF CARGO 

It is done to pre-cool products to the required 
carriage temperature before being stuffed into 
the container.

Cargo stuffed at temperatures above carriage 
temperature (hot-stuffed) can cause 
considerable strain on the reefer unit and 
damage to cargo. 

During loading, a tightly insulated duct 
(atmosphere insulating curtains)between the 
cold storage and container prevents warm, 
highly humid, ambient air from entering the 
reefer container

PREPARATION OF CARGO FOR THE 
CONTAINER

Chilled: Pre-cool cargo before loading .

Ascertain the range of temperatures that all 
cargo can be carried at 

Ascertain any carrying instructions that are 
applicable to the cargo. 

Adequate wrapping for frozen / chilled cargo 

The packaging should be strong, adequately 
ventilated and waxed/laminated Cargo to be 
good quality and properly sanitized.

Cartons must have ventilation holes for grapes.

CHECKLIST FOR STOWAGE OF REEFER CARGO

Cargo should not be loaded beyond the end of 
the T-floor 

Cargo should not be loaded above the red load 
line 

Cargo must be stable on the floor and tightly 
wedged so it doesn’t shift during passage 

Unit must always be set at the proper carrying 
temperature and this set temperature will vary 
according to the cargo being loaded 

Dehumidification controls must be checked 

If pre-cooling is required, it must be the cargo 
that is pre-cooled and not the container, unless 
the container is loaded in an airlocked cold 
tunnel in the cold storage 

Appropriate vent cartons for chilled cargo 
promote proper airflow through the container. 

Cartons should be vented on the top and the 
bottom to allow air to circulate upwards 
through the load.

As air will follow the path of least resistance, 
there should not be any restrictions for air flow 
and any gaps between the pallets and the 
doors must be closed using cardboard or even 
wood. This will then force the air to circulate 
correctly and reduce the potential for heat 
sinks (warm air continuously circulating) near 
the doors. 

Cartons should be stacked directly on top of 
each other. 

If palletized then the corner of each carton 
should be supported by the pallet 

Any holes in chilled goods should line with the 
holes in cargo beneath it.

Place a weatherproof placard on the container 
door and/or next to the temperature readout 
stating the minimum and maximum carrying 
temperature, as well as other instructions such 
as atmospheric conditions.

FOR CHILLED CARGO LIKE GRAPES

Respiration from cargo requires air circulation 
to remove heat, natural gases and water vapor 

VENTILATION 

Fresh air is induced to remove carbon dioxide 
and other gases released from the products. 

VENTILATION: HOW DOES WRONG SETTING 
AFFECT THE CARGO?

Ethylene gas, which is produced by some fruit 
commodities, will not be removed. 

Respiration from the cargo (CO2) will not be 
removed. 

If there is an error , the shelf life of the product 
will be shortened. Too much ventilation will 
make it difficult for the reefer machinery to 
maintain the temperature, and this will cause 
an increase in the temperature inside the 
container. 

PRECAUTIONS TO BE TAKEN WHILST 
LOADING IN THE REEFER CONTAINER.

Cartons must be designed to withstand the 
weight of other stacked cartons. 

Overloading cartons and stacking them beyond 
their designed limits can cause damage to the 
cartons and their contents. 

The cargo must cover the entire floor to secure 
proper distribution of cooling air. 

If the floor is not covered by the cargo, heavy 
cardboard must be placed where no cargo is 
stowed to secure proper air distribution. 

Cargo should be as per the red line load mark. 

There should not be any void spaces in 
between cargo. 

Any foreign materials should be removed. 

T-floor channels should not be blocked.

CLAIMS AND INCIDENTS

• Many cargoes outturn well, and claims 
represent a fraction of 1% of the containers 
carried. It is important that the prompt 
appointment of a surveyor in the event of a 
potential claim. 

• The following list, while not exhaustive, 
contains occurrences often reported in 
cargo claims.

• Lack of container preparation for loading, 
causing issues such as tainting and lack of 
general cleanliness.

• Containers off-power and, therefore, 

off-refrigeration for extended times beyond 
allowed times for power-off. 

• Wrong settings due to incorrect 
information supplied or interpreted. 

• Failure to monitor properly leading to 
failure to correct faults or wrong settings.

• Poorly pre-cooled or overcooled cargo.

• Cargoes with insufficient Practical Storage 
Life (PSL).

• Badly stowed cargo impeding airflow, many 
with low quality packaging. 

• Use of inappropriate packaging materials.

• Excess fresh air ventilation for live cargoes 
causing evaporators to ice up. 

• Incorrect defrost interval where this must 
be set manually. 

• Incorrectly booked cargo leading to 
operational and commercial problems.

• Fahrenheit and Celsius temperatures 
interchanged or wrongly converted. 

• Additional issues include physical damage, 
broken security seals, air probe. 

• Temperature sensor failures, partial or 
complete loss of refrigerant and generator 
failure.

DELAY

60% of claims can be attributed to human 
error, and negligence by one individual can 
have serious consequences. For example, 
mishandling by a gantry crane operator could 
damage the cooling plant or its controls, 
leading to incorrect readings on the Partlow 
charts or Cox recorders. 

INVESTIGATING CAUSE OF DAMAGE 

• The following documents and information are all helpful when investigating the cause of 
damage, and when attempting to deduce if it is pre-shipment or a failure to care for the cargo 
in transit, and if the latter at what point of the cold chain this occurred: 

• Data downloads from the reefer container – checking also that there has been no inappropriate 
alteration or manipulation of the data. 

• If fitted (and increasingly rare), Partlow charts. 

• Temperature record logs from the terminal and any holding areas 

• Temperature record logs from the carrying vessel(s) 

• PTI (Pre-Trip Inspection) documentation 

• Service reports and records of any repairs carried out. 

• EIR (Equipment Interchange Receipt) documentation and tracking data 

• Shipper’s mobile temperature recording devices (Ryan recorder or TempTale for example); 
noting their position within or on top of the stow. 

• Bills of lading and carriage instructions.

Ref link: https://www.ukpandi.com/media/files/imports/13108/bulletins/6686-table-grapes.pdf



Feature Article: GRAPES

Grapes (Vitis vinifera) are an important fruit 
crop in India. Grapes are the third most widely 
cultivated fruit after citrus and banana. 
Maharashtra is the largest producer of grapes 
in the country. It contributes about 75 percent 
of the total domestic production. Grape is one 
of the most delicious and nutritious fruit. 
Grapes are widely consumed as fresh fruit in 
India. It is also used for producing raisins, wine, 
juice, juice concentrate, squash, beverages, 
jams and marmalades.

The peel of grapes is the source of essential oil 
and pectin. It can also serve as a raw material 
to produce cattle feed and in preparation of 
candies. Raisins are rich source of sugar most 
of which is fructose and antioxidants. 

Grape’s production occupies significance in the 
context that it is the third most widely 
cultivated fruit after citrus and banana. 
Globally grapes production contributes to 
about 16% of the total fruit production. Grapes 
are laxative and diuretic. They are useful in 
fighting dyspepsia, hemorrhoids , stones in the 
urinary tract and bile ducts. They also activate 
liver functions, ease digestion, help to reduce 
cholesterol level of blood and eliminate uric 
acid. Its juice is used in cosmetics to bleach and 
soften skin. Grapes are rich source of 
flavonoids.

Grape is an important fruit crop of India. 
Maharashtra, Karnataka, Tamil Nadu, Andhra 
Pradesh and Punjab are the major grapes 
growing states. Maharashtra is the largest 
grapes producing state.

Table grapes must be packed in such a way as 
to protect the produce properly. The materials 
used inside the package must be new, clean, 
and of a quality such as to avoid causing any 
external or internal damage to the produce. 

The use of materials, particularly of paper or 
stamps bearing trade specifications is allowed, 
provided the printing or labelling has been 
done with non-toxic ink or glue. Table grapes 
shall be packed in each container in 
compliance with the Recommended 
International Code of Practice for Packaging 
and Transport of Fresh Fruits and Vegetables 
(CAC/RCP 44-1995). 

In the case of the "Extra" Class, the bunches 
must be packed in a single layer. 

Disorders in grape harvest.

i)  Water Berries: 

 Water berry is associated with fruit ripening 
and most often begins to develop shortly 
after berry softening. The affected berries 
become watery, soft, and flabby when ripe. 
They are almost normal in size, but their 
flesh is not firm. They shrivel and dry by the 
time of harvest. Such berries mostly confine 
to the tip of the main rachis or its branches. 
This disorder occurs due to dense 
cultivation and inadequate nourishment 
available to all the berries in a cluster. 
Excessive irrigation and nitrogenous 

fertilizers should be avoided during berry 
development to reduce water-berry 
formation.

ii)  Cluster-Tip Wilting: 

 Light brown lesions on the apical end of the 
rachis affect the conductivity of the rachis. 
This results in shrivelling and drying of the 
rachis at the tip of the bunch. Cluster 
pinching or berry thinning should be done 
to reduce excessive crop load on the vines. 
Ensuring adequate irrigation during the 
berry development and protection of 
bunches from direct sunlight also help in 
reducing the incidence of cluster-tip wilting. 

iii)  Shot Berries: 

 Shot berries are smaller, sweeter, round 
and seedless as compared to normal 
berries. They are formed due to delay in 
pollination and fertilization of a few flowers 
or due to inadequate flow of carbohydrates 
into the set berries. Boron deficiency, 
incorrect application of Gibberellic Acid and 
girdling are the reasons for shot-berry 
formation. Boron or Zinc deficiencies 
should be corrected. Application of GA at 
proper stage should be ensured. 

iv) Pink Berry: 

 As the bunch approaches maturity some 
berries in the bunch develop pink colour at 
random. The pink colour changes to dull 
red colour rendering the bunch 
unattractive. Incidence of pink berries is 
low in the early season crop and increases 
with the rise in temperature late in the 
season. Indiscriminate use of Ethereal for 
berry colouration can also cause this 
disorder. This is a serious problem in 
Thompson Seedless variety in Maharashtra.

v)  Bud and Flower Drop: 

 Flowers drop from the clusters just before 
and after opening. The buds drop on 
shaking the panicle. Excessive bud and 
flower drop results in reduction of yield. 
Atmospheric temperature, high 
phosphorus and total salt contents of the 
soil are the different factors causing this 
malady. Judicious irrigation practices and 
canopy management practices to improve 
ventilation during the flower development 
helps to minimize the flower bud and 
young berries drop. This phenomenon is 
prevalent in North India in the states of 
Punjab, Haryana and Rajasthan. 

vi)  Poor Cane Maturity: 

 In this disorder, shoots fail to mature, and 
their barks remain green until late in 
autumn. Such shoots turn pink-red due to 
low temperature in winter. It is more 
serious in vineyards, where the shoot 
growth is vigorous and dense; vines are 
planted closely, and excess nitrogen and 
irrigation are provided. 

 Judicious shoot pinching to check excessive 
vegetative growth; shoot thinning 30 days 
after summer pruning to prevent mutual 
shading of the shoots and promote light 
interception are some of the suggested 
remedial measures. Poor cane maturity is a 
common phenomenon observed in 
peninsular India.

DESCRIPTION OF CONTAINERS

The containers shall meet the quality, hygiene, 
ventilation, and resistance characteristics to 
ensure suitable handling, shipping, and 
preserving of the table grapes. Packages must 
be free of all foreign matter and smell.

Hazards Analysis Critical Control Points 
(HACCP) has become mandatory in the 
developed countries. Thus, farmers from 
developing countries desirous to export to 
developed countries must know the 
commercial quality standards and the safety 
requirements. Good Agricultural Practices 
(GAPs) and Good Manufacturing Practices 
(GMPs) are always requested from the 
importers. Handling and storage are the two 
points, which requires more attention. 

i)  For table grapes, the problems related to 
concentration of SO2 in the storage room as 
well as in the shipping box are very crucial, 
as on several occasions lots of table grapes 
have been blocked in the developed 
countries due to high concentration of SO2. 
Unfortunately the concentration of SO2 in 
the box is conditioned by the relative 
humidity inside the plastic bag and so it is 
difficult to control it. Safe limit for SO2 in 
grapes is 10 mg/kg. In Fig, the injury 
provoked by high content of SO2 on the 
berries is shown.

Pic - Bunch injured by SO2 treatment

ii)  Other problems are the mycosis and the 
mycotoxins. Cleaning and disinfestations 
help in reducing the contamination. The 

evaporator, floor, ceiling and walls should 
be properly cleaned and hygienic condition 
should be maintained. 

 Mycotoxins are more dangerous than 
mycosis. Raisins, decayed grapes, and wine 
are generally contaminated, but due to low 
concentration, it is not dangerous for the 
consumer. The risks are not only for the 
consumers but also for the workers, which 
take up the fungal spores with the 
respiration. The aflatoxins are caused by 
the fungus Aspergillus flavus and A. 
parasiticus. In table grapes and in wine, the 
most important mycotoxin is ochratoxin A, 
which is produced by Aspergillus 
ochraceous and Pennicillium verucosum. 
The colonisation occurs in the field after the 
colour turning stage of the berries.

Pic – Blackening of grape

Pic – Noble Rot

PACKAGING

Packaging is very important as good packaging 
protect the produce from any damage during 
storage, transportation, and other marketing 
operations. It provides convenience in handling 
during transportation and storage. 

The grapes meant for the local market are 
packed in ventilated corrugated boxes (2kg and 
10kg capacity), bamboo baskets (4kg-15kg) and 
plastic crates (6-12 kg). These boxes are lined 
with newsprint paper. Fine paper shred or fine 
hay is spread at the bottom and top of the box 
for cushioning. The open flaps of the box are 
secured firmly by an adhesive tape. The 
cartons are printed with information such as 
name of the variety, date of packing, weight, 
name of the consignee and consignor, 
destination for domestic markets. 

Table grapes for overseas market are packed in 
5 ply corrugated boxes of size 500x300mm 
accommodating 5 kg of grapes. The graded 
bunches are weighed into 5 kg lots in plastic 
trays. One or two bunches weighing between 
350-650 g are placed in small and thin 
polythene pouches. Before placing the 
pouches in the carton, the bubbled polythene 
cushion is placed at the bottom of the carton. A 
white and soft polythene liner is spread over 
the top of the bubble sheet. These pouches are 
arranged in a single layer in a slanting fashion 
in the carton. The flaps at the open end of the 
carton are folded before precooling. After 
precooling, dual purpose SO2 releasing pads 
are placed over the pouches. A few opening 
points are also provided in the cartons for free 
circulation of air. Attractive printing and 
marking of cartons is also done for the export 
packing.

The Corrugated Fiber Board boxes made of 
craft paper is sufficiently available and lighter 
in weight and recyclable. In addition, desired 
strength may also be reinforced in to the C.F.B. 
cartons through the judicious selection of 
lining material. The boxes which could be 
designed in varying forms are amenable to 
printing of quality parameters and other 
pertinent related information on the package 
itself. These cartons can also be made 
waterproof and therefore are ideally suited for 
pre-cooling treatment, storage in cold storage 
and transportation in insulated containers, 
especially for exports from the ports through 
sea route or by air from airports.

Rupturing, pressing, rotting, and shattering are 
main causes of losses in packaging. The 
percentage of losses in packaging depends on 
the number of layers of bunches arranged in 
containers and distance transported between 
markets.

CRITERIA FOR SELECTION OF PACKAGING 
MATERIAL:

Packaging material should. 

• Be food grade. 

• Protect the quality and quantity of the 
produce. 

• Prevent spoilage during transportation and 
storage. 

• Maintain the freshness of grapes. 

• Convenient and suit the need of the 
consumer. 

• Attractive for display. 

• Gives information about quality, variety, 
date of packing, weight, and price. 

• Be convenient in handling operations. 

• Be environment friendly and 
biodegradable. 

• Be free from contaminating chemicals. 

STORAGE STRUCTURES: 

Storage is an important aspect of post-harvest 
operations. Grapes should be pre-cooled 
promptly after harvest. After pre-cooling, the 
dual releasing Sulphur dioxide pads (Grape 
guard) are placed with their coated surfaces 
downwards on the filled plastic pouches and 
covered with the polythene liner. Grapes are 
stored in cold storage where the temperature 
and humidity are maintained at 0-2° C and 
90-95% respectively. The arrangement of 
boxes in the cold storage to ensure uniform 

cooling of all berries and surroundings is very 
important.

TRANSPORTATION: 

The post- harvest losses in transit can be 
minimized substantially by quick and efficient 
transportation. 

Because of its considerable impact- and 
pressure-sensitivity, packages of this cargo 
must be secured in such a way that they are 
prevented from damaging each other. Spaces 
between packages or pallets must be filled, to 
prevent slippage or tipping. By selecting the 
correct packaging size or cargo , holds can be 
tightly loaded (without spaces).

Pic – Reefer Truck

The following points should be considered 
during transportation of grapes:- 

1.  Transportation should be quick. 

2. Rough handling of boxes/cartons during 
loading/unloading should be avoided. 

3.  Over loading by using tier system should be 
avoided. 

4.  Low temperature should be maintained 
during transportation. 

5.  To reduce bruising, good shock absorbers 
should be used on rough roads. 

6.  Use of pallets be made to avoid handling 
losses. 

7.  Rail reefer container should be preferred 
over road transport. 

8.  No mixing of grape packs with the packs of 
other commodities. 

9.  Excessive rough roads should be avoided. 

10. Use of reefer containers should be 
encouraged.

Experiment of a transit vibration test carried 
out for grapes. 

Figure shows the vibration table and the 
wooden bracing used to hold the stacks 
upright.

STORAGE

Fresh grapes can be stored in cold stores for a 
period of about 6 weeks. Grapes should be 
pre-cooled promptly after harvest in separate 
rooms with large refrigeration capacity, high air 
velocity and high relative humidity. They are 
normally pre-cooled at 1-2° C within 6 hours of 
harvest. After pre-cooling, the dual releasing 
Sulphur dioxide pads (Grape guard) are placed 
with their coated surfaces downwards on the 

filled plastic pouches and covered with the 
polythene liner. The boxes with sufficient air 
circulation are closed and shifted to cold 
storage rooms where the temperature and 
humidity are maintained at 0-2° C and 90-95% 
respectively. In the cold storage ensure 
uniform cooling within a box and it’s 
surroundings.

COOL CHAIN

Cool chain is essential during the transport of 
export quality commodity all the way from the 
farm to the customer. This helps in maintaining 
the temperature inside the box at the same low 
level as in the cold storage.

The various stages of the cool chain are: 

1.  Coldstore at the farm. 

2.  Refrigerated truck from farm to the airport 

3.  Coldstore at the airport. 

4.  Building up of the pallet in a coldstore at 
the airport. 

5. Loading the aircrafts directly from the 
coldstore in a short time. 

6. Cargo aircraft maintains coldstore 
temperature in hold. 

7.  Off loading direct into a coldstore in the 
receiving country. 

8.  Refrigerated truck to the customers. 

Pic - Normal EPS Thermocol Food Grape Boxes , 
Capacity 4 to 9 kg , 390mm x 320mm x 150 mm

OPTIMUM TEMPERATURE:

Grapes can be stored at 0.0 to 2° C. The highest 
freezing point for berries is -2.1° C, but freezing 
point varies depending on SSC. 

Optimum Relative Humidity 

90-95% RH and an air velocity of approximately 
6-10 meter per minute (MPM) is suggested 
during storage.

GUIDELINES BEFORE STUFFING A REEFER 

•  Ensure the floor and drains are free of 
debris 

•  Generally, check the container for 
suitability (odour, condition, cleanliness & 
insulation etc.) 

• Check the refrigerating machinery , 
temperature alarms , safety cut outs and 
back up data recording batteries 
operational 

•  Make a note of the location of each 
portable temperature recorder, supply and 
return air 

•  Ensure that shipping line has completed 
pre trip checks/ inpections (PTI) on delivery 
of the reefer

COLD STORAGE: 

The cold storage of grape is done at the 
temperature varying between 0-2° C and 
relative humidity ranging from 90% to 95%. 
Cold storage of grapes extends the shelf life of 
grapes by 3 to 4 months. Besides, it also 
preserves the freshness of fruit, prevents 
decay and discoloration. In addition, it also 
minimizes the discolouration on account of 
moisture loss and maintains the stem in good 
condition. Use of slow release grape guards 
further enhance the storage period in a cold 
storage. 

Since the cold storage do not have pre-cooling 
air movement facilities for quick cooling, 
pre-cooling prior to cold storage is a basic 
requirement for rapid removal of field heat. 
During storage, shattering of berry can be 
minimized by avoiding rough handling. 
Freezing is more in less sugar containing 
clusters and water loss is more in fruits of 
heavy bearing vineyards. The uniform 
maintenance of temperature and humidity 
prevents berry cracking.

PRE-COOLING OF CARGO 

It is done to pre-cool products to the required 
carriage temperature before being stuffed into 
the container.

Cargo stuffed at temperatures above carriage 
temperature (hot-stuffed) can cause 
considerable strain on the reefer unit and 
damage to cargo. 

During loading, a tightly insulated duct 
(atmosphere insulating curtains)between the 
cold storage and container prevents warm, 
highly humid, ambient air from entering the 
reefer container

PREPARATION OF CARGO FOR THE 
CONTAINER

Chilled: Pre-cool cargo before loading .

Ascertain the range of temperatures that all 
cargo can be carried at 

Ascertain any carrying instructions that are 
applicable to the cargo. 

Adequate wrapping for frozen / chilled cargo 

The packaging should be strong, adequately 
ventilated and waxed/laminated Cargo to be 
good quality and properly sanitized.

Cartons must have ventilation holes for grapes.

CHECKLIST FOR STOWAGE OF REEFER CARGO

Cargo should not be loaded beyond the end of 
the T-floor 

Cargo should not be loaded above the red load 
line 

Cargo must be stable on the floor and tightly 
wedged so it doesn’t shift during passage 

Unit must always be set at the proper carrying 
temperature and this set temperature will vary 
according to the cargo being loaded 

Dehumidification controls must be checked 

If pre-cooling is required, it must be the cargo 
that is pre-cooled and not the container, unless 
the container is loaded in an airlocked cold 
tunnel in the cold storage 

Appropriate vent cartons for chilled cargo 
promote proper airflow through the container. 

Cartons should be vented on the top and the 
bottom to allow air to circulate upwards 
through the load.

As air will follow the path of least resistance, 
there should not be any restrictions for air flow 
and any gaps between the pallets and the 
doors must be closed using cardboard or even 
wood. This will then force the air to circulate 
correctly and reduce the potential for heat 
sinks (warm air continuously circulating) near 
the doors. 

Cartons should be stacked directly on top of 
each other. 

If palletized then the corner of each carton 
should be supported by the pallet 

Any holes in chilled goods should line with the 
holes in cargo beneath it.

Place a weatherproof placard on the container 
door and/or next to the temperature readout 
stating the minimum and maximum carrying 
temperature, as well as other instructions such 
as atmospheric conditions.

FOR CHILLED CARGO LIKE GRAPES

Respiration from cargo requires air circulation 
to remove heat, natural gases and water vapor 

VENTILATION 

Fresh air is induced to remove carbon dioxide 
and other gases released from the products. 

VENTILATION: HOW DOES WRONG SETTING 
AFFECT THE CARGO?

Ethylene gas, which is produced by some fruit 
commodities, will not be removed. 

Respiration from the cargo (CO2) will not be 
removed. 

If there is an error , the shelf life of the product 
will be shortened. Too much ventilation will 
make it difficult for the reefer machinery to 
maintain the temperature, and this will cause 
an increase in the temperature inside the 
container. 

PRECAUTIONS TO BE TAKEN WHILST 
LOADING IN THE REEFER CONTAINER.

Cartons must be designed to withstand the 
weight of other stacked cartons. 

Overloading cartons and stacking them beyond 
their designed limits can cause damage to the 
cartons and their contents. 

The cargo must cover the entire floor to secure 
proper distribution of cooling air. 

If the floor is not covered by the cargo, heavy 
cardboard must be placed where no cargo is 
stowed to secure proper air distribution. 

Cargo should be as per the red line load mark. 

There should not be any void spaces in 
between cargo. 

Any foreign materials should be removed. 

T-floor channels should not be blocked.

CLAIMS AND INCIDENTS

• Many cargoes outturn well, and claims 
represent a fraction of 1% of the containers 
carried. It is important that the prompt 
appointment of a surveyor in the event of a 
potential claim. 

• The following list, while not exhaustive, 
contains occurrences often reported in 
cargo claims.

• Lack of container preparation for loading, 
causing issues such as tainting and lack of 
general cleanliness.

• Containers off-power and, therefore, 

off-refrigeration for extended times beyond 
allowed times for power-off. 

• Wrong settings due to incorrect 
information supplied or interpreted. 

• Failure to monitor properly leading to 
failure to correct faults or wrong settings.

• Poorly pre-cooled or overcooled cargo.

• Cargoes with insufficient Practical Storage 
Life (PSL).

• Badly stowed cargo impeding airflow, many 
with low quality packaging. 

• Use of inappropriate packaging materials.

• Excess fresh air ventilation for live cargoes 
causing evaporators to ice up. 

• Incorrect defrost interval where this must 
be set manually. 

• Incorrectly booked cargo leading to 
operational and commercial problems.

• Fahrenheit and Celsius temperatures 
interchanged or wrongly converted. 

• Additional issues include physical damage, 
broken security seals, air probe. 

• Temperature sensor failures, partial or 
complete loss of refrigerant and generator 
failure.

DELAY

60% of claims can be attributed to human 
error, and negligence by one individual can 
have serious consequences. For example, 
mishandling by a gantry crane operator could 
damage the cooling plant or its controls, 
leading to incorrect readings on the Partlow 
charts or Cox recorders. 

INVESTIGATING CAUSE OF DAMAGE 

• The following documents and information are all helpful when investigating the cause of 
damage, and when attempting to deduce if it is pre-shipment or a failure to care for the cargo 
in transit, and if the latter at what point of the cold chain this occurred: 

• Data downloads from the reefer container – checking also that there has been no inappropriate 
alteration or manipulation of the data. 

• If fitted (and increasingly rare), Partlow charts. 

• Temperature record logs from the terminal and any holding areas 

• Temperature record logs from the carrying vessel(s) 

• PTI (Pre-Trip Inspection) documentation 

• Service reports and records of any repairs carried out. 

• EIR (Equipment Interchange Receipt) documentation and tracking data 

• Shipper’s mobile temperature recording devices (Ryan recorder or TempTale for example); 
noting their position within or on top of the stow. 

• Bills of lading and carriage instructions.

Ref link: https://www.ukpandi.com/media/files/imports/13108/bulletins/6686-table-grapes.pdf



Feature Article: GRAPES

Grapes (Vitis vinifera) are an important fruit 
crop in India. Grapes are the third most widely 
cultivated fruit after citrus and banana. 
Maharashtra is the largest producer of grapes 
in the country. It contributes about 75 percent 
of the total domestic production. Grape is one 
of the most delicious and nutritious fruit. 
Grapes are widely consumed as fresh fruit in 
India. It is also used for producing raisins, wine, 
juice, juice concentrate, squash, beverages, 
jams and marmalades.

The peel of grapes is the source of essential oil 
and pectin. It can also serve as a raw material 
to produce cattle feed and in preparation of 
candies. Raisins are rich source of sugar most 
of which is fructose and antioxidants. 

Grape’s production occupies significance in the 
context that it is the third most widely 
cultivated fruit after citrus and banana. 
Globally grapes production contributes to 
about 16% of the total fruit production. Grapes 
are laxative and diuretic. They are useful in 
fighting dyspepsia, hemorrhoids , stones in the 
urinary tract and bile ducts. They also activate 
liver functions, ease digestion, help to reduce 
cholesterol level of blood and eliminate uric 
acid. Its juice is used in cosmetics to bleach and 
soften skin. Grapes are rich source of 
flavonoids.

Grape is an important fruit crop of India. 
Maharashtra, Karnataka, Tamil Nadu, Andhra 
Pradesh and Punjab are the major grapes 
growing states. Maharashtra is the largest 
grapes producing state.

Table grapes must be packed in such a way as 
to protect the produce properly. The materials 
used inside the package must be new, clean, 
and of a quality such as to avoid causing any 
external or internal damage to the produce. 

The use of materials, particularly of paper or 
stamps bearing trade specifications is allowed, 
provided the printing or labelling has been 
done with non-toxic ink or glue. Table grapes 
shall be packed in each container in 
compliance with the Recommended 
International Code of Practice for Packaging 
and Transport of Fresh Fruits and Vegetables 
(CAC/RCP 44-1995). 

In the case of the "Extra" Class, the bunches 
must be packed in a single layer. 

Disorders in grape harvest.

i)  Water Berries: 

 Water berry is associated with fruit ripening 
and most often begins to develop shortly 
after berry softening. The affected berries 
become watery, soft, and flabby when ripe. 
They are almost normal in size, but their 
flesh is not firm. They shrivel and dry by the 
time of harvest. Such berries mostly confine 
to the tip of the main rachis or its branches. 
This disorder occurs due to dense 
cultivation and inadequate nourishment 
available to all the berries in a cluster. 
Excessive irrigation and nitrogenous 

fertilizers should be avoided during berry 
development to reduce water-berry 
formation.

ii)  Cluster-Tip Wilting: 

 Light brown lesions on the apical end of the 
rachis affect the conductivity of the rachis. 
This results in shrivelling and drying of the 
rachis at the tip of the bunch. Cluster 
pinching or berry thinning should be done 
to reduce excessive crop load on the vines. 
Ensuring adequate irrigation during the 
berry development and protection of 
bunches from direct sunlight also help in 
reducing the incidence of cluster-tip wilting. 

iii)  Shot Berries: 

 Shot berries are smaller, sweeter, round 
and seedless as compared to normal 
berries. They are formed due to delay in 
pollination and fertilization of a few flowers 
or due to inadequate flow of carbohydrates 
into the set berries. Boron deficiency, 
incorrect application of Gibberellic Acid and 
girdling are the reasons for shot-berry 
formation. Boron or Zinc deficiencies 
should be corrected. Application of GA at 
proper stage should be ensured. 

iv) Pink Berry: 

 As the bunch approaches maturity some 
berries in the bunch develop pink colour at 
random. The pink colour changes to dull 
red colour rendering the bunch 
unattractive. Incidence of pink berries is 
low in the early season crop and increases 
with the rise in temperature late in the 
season. Indiscriminate use of Ethereal for 
berry colouration can also cause this 
disorder. This is a serious problem in 
Thompson Seedless variety in Maharashtra.

v)  Bud and Flower Drop: 

 Flowers drop from the clusters just before 
and after opening. The buds drop on 
shaking the panicle. Excessive bud and 
flower drop results in reduction of yield. 
Atmospheric temperature, high 
phosphorus and total salt contents of the 
soil are the different factors causing this 
malady. Judicious irrigation practices and 
canopy management practices to improve 
ventilation during the flower development 
helps to minimize the flower bud and 
young berries drop. This phenomenon is 
prevalent in North India in the states of 
Punjab, Haryana and Rajasthan. 

vi)  Poor Cane Maturity: 

 In this disorder, shoots fail to mature, and 
their barks remain green until late in 
autumn. Such shoots turn pink-red due to 
low temperature in winter. It is more 
serious in vineyards, where the shoot 
growth is vigorous and dense; vines are 
planted closely, and excess nitrogen and 
irrigation are provided. 

 Judicious shoot pinching to check excessive 
vegetative growth; shoot thinning 30 days 
after summer pruning to prevent mutual 
shading of the shoots and promote light 
interception are some of the suggested 
remedial measures. Poor cane maturity is a 
common phenomenon observed in 
peninsular India.

DESCRIPTION OF CONTAINERS

The containers shall meet the quality, hygiene, 
ventilation, and resistance characteristics to 
ensure suitable handling, shipping, and 
preserving of the table grapes. Packages must 
be free of all foreign matter and smell.

Hazards Analysis Critical Control Points 
(HACCP) has become mandatory in the 
developed countries. Thus, farmers from 
developing countries desirous to export to 
developed countries must know the 
commercial quality standards and the safety 
requirements. Good Agricultural Practices 
(GAPs) and Good Manufacturing Practices 
(GMPs) are always requested from the 
importers. Handling and storage are the two 
points, which requires more attention. 

i)  For table grapes, the problems related to 
concentration of SO2 in the storage room as 
well as in the shipping box are very crucial, 
as on several occasions lots of table grapes 
have been blocked in the developed 
countries due to high concentration of SO2. 
Unfortunately the concentration of SO2 in 
the box is conditioned by the relative 
humidity inside the plastic bag and so it is 
difficult to control it. Safe limit for SO2 in 
grapes is 10 mg/kg. In Fig, the injury 
provoked by high content of SO2 on the 
berries is shown.

Pic - Bunch injured by SO2 treatment

ii)  Other problems are the mycosis and the 
mycotoxins. Cleaning and disinfestations 
help in reducing the contamination. The 

evaporator, floor, ceiling and walls should 
be properly cleaned and hygienic condition 
should be maintained. 

 Mycotoxins are more dangerous than 
mycosis. Raisins, decayed grapes, and wine 
are generally contaminated, but due to low 
concentration, it is not dangerous for the 
consumer. The risks are not only for the 
consumers but also for the workers, which 
take up the fungal spores with the 
respiration. The aflatoxins are caused by 
the fungus Aspergillus flavus and A. 
parasiticus. In table grapes and in wine, the 
most important mycotoxin is ochratoxin A, 
which is produced by Aspergillus 
ochraceous and Pennicillium verucosum. 
The colonisation occurs in the field after the 
colour turning stage of the berries.

Pic – Blackening of grape

Pic – Noble Rot

PACKAGING

Packaging is very important as good packaging 
protect the produce from any damage during 
storage, transportation, and other marketing 
operations. It provides convenience in handling 
during transportation and storage. 

The grapes meant for the local market are 
packed in ventilated corrugated boxes (2kg and 
10kg capacity), bamboo baskets (4kg-15kg) and 
plastic crates (6-12 kg). These boxes are lined 
with newsprint paper. Fine paper shred or fine 
hay is spread at the bottom and top of the box 
for cushioning. The open flaps of the box are 
secured firmly by an adhesive tape. The 
cartons are printed with information such as 
name of the variety, date of packing, weight, 
name of the consignee and consignor, 
destination for domestic markets. 

Table grapes for overseas market are packed in 
5 ply corrugated boxes of size 500x300mm 
accommodating 5 kg of grapes. The graded 
bunches are weighed into 5 kg lots in plastic 
trays. One or two bunches weighing between 
350-650 g are placed in small and thin 
polythene pouches. Before placing the 
pouches in the carton, the bubbled polythene 
cushion is placed at the bottom of the carton. A 
white and soft polythene liner is spread over 
the top of the bubble sheet. These pouches are 
arranged in a single layer in a slanting fashion 
in the carton. The flaps at the open end of the 
carton are folded before precooling. After 
precooling, dual purpose SO2 releasing pads 
are placed over the pouches. A few opening 
points are also provided in the cartons for free 
circulation of air. Attractive printing and 
marking of cartons is also done for the export 
packing.

The Corrugated Fiber Board boxes made of 
craft paper is sufficiently available and lighter 
in weight and recyclable. In addition, desired 
strength may also be reinforced in to the C.F.B. 
cartons through the judicious selection of 
lining material. The boxes which could be 
designed in varying forms are amenable to 
printing of quality parameters and other 
pertinent related information on the package 
itself. These cartons can also be made 
waterproof and therefore are ideally suited for 
pre-cooling treatment, storage in cold storage 
and transportation in insulated containers, 
especially for exports from the ports through 
sea route or by air from airports.

Rupturing, pressing, rotting, and shattering are 
main causes of losses in packaging. The 
percentage of losses in packaging depends on 
the number of layers of bunches arranged in 
containers and distance transported between 
markets.

CRITERIA FOR SELECTION OF PACKAGING 
MATERIAL:

Packaging material should. 

• Be food grade. 

• Protect the quality and quantity of the 
produce. 

• Prevent spoilage during transportation and 
storage. 

• Maintain the freshness of grapes. 

• Convenient and suit the need of the 
consumer. 

• Attractive for display. 

• Gives information about quality, variety, 
date of packing, weight, and price. 

• Be convenient in handling operations. 

• Be environment friendly and 
biodegradable. 

• Be free from contaminating chemicals. 

STORAGE STRUCTURES: 

Storage is an important aspect of post-harvest 
operations. Grapes should be pre-cooled 
promptly after harvest. After pre-cooling, the 
dual releasing Sulphur dioxide pads (Grape 
guard) are placed with their coated surfaces 
downwards on the filled plastic pouches and 
covered with the polythene liner. Grapes are 
stored in cold storage where the temperature 
and humidity are maintained at 0-2° C and 
90-95% respectively. The arrangement of 
boxes in the cold storage to ensure uniform 

cooling of all berries and surroundings is very 
important.

TRANSPORTATION: 

The post- harvest losses in transit can be 
minimized substantially by quick and efficient 
transportation. 

Because of its considerable impact- and 
pressure-sensitivity, packages of this cargo 
must be secured in such a way that they are 
prevented from damaging each other. Spaces 
between packages or pallets must be filled, to 
prevent slippage or tipping. By selecting the 
correct packaging size or cargo , holds can be 
tightly loaded (without spaces).

Pic – Reefer Truck

The following points should be considered 
during transportation of grapes:- 

1.  Transportation should be quick. 

2. Rough handling of boxes/cartons during 
loading/unloading should be avoided. 

3.  Over loading by using tier system should be 
avoided. 

4.  Low temperature should be maintained 
during transportation. 

5.  To reduce bruising, good shock absorbers 
should be used on rough roads. 

6.  Use of pallets be made to avoid handling 
losses. 

7.  Rail reefer container should be preferred 
over road transport. 

8.  No mixing of grape packs with the packs of 
other commodities. 

9.  Excessive rough roads should be avoided. 

10. Use of reefer containers should be 
encouraged.

Experiment of a transit vibration test carried 
out for grapes. 

Figure shows the vibration table and the 
wooden bracing used to hold the stacks 
upright.

STORAGE

Fresh grapes can be stored in cold stores for a 
period of about 6 weeks. Grapes should be 
pre-cooled promptly after harvest in separate 
rooms with large refrigeration capacity, high air 
velocity and high relative humidity. They are 
normally pre-cooled at 1-2° C within 6 hours of 
harvest. After pre-cooling, the dual releasing 
Sulphur dioxide pads (Grape guard) are placed 
with their coated surfaces downwards on the 

filled plastic pouches and covered with the 
polythene liner. The boxes with sufficient air 
circulation are closed and shifted to cold 
storage rooms where the temperature and 
humidity are maintained at 0-2° C and 90-95% 
respectively. In the cold storage ensure 
uniform cooling within a box and it’s 
surroundings.

COOL CHAIN

Cool chain is essential during the transport of 
export quality commodity all the way from the 
farm to the customer. This helps in maintaining 
the temperature inside the box at the same low 
level as in the cold storage.

The various stages of the cool chain are: 

1.  Coldstore at the farm. 

2.  Refrigerated truck from farm to the airport 

3.  Coldstore at the airport. 

4.  Building up of the pallet in a coldstore at 
the airport. 

5. Loading the aircrafts directly from the 
coldstore in a short time. 

6. Cargo aircraft maintains coldstore 
temperature in hold. 

7.  Off loading direct into a coldstore in the 
receiving country. 

8.  Refrigerated truck to the customers. 

Pic - Normal EPS Thermocol Food Grape Boxes , 
Capacity 4 to 9 kg , 390mm x 320mm x 150 mm

OPTIMUM TEMPERATURE:

Grapes can be stored at 0.0 to 2° C. The highest 
freezing point for berries is -2.1° C, but freezing 
point varies depending on SSC. 

Optimum Relative Humidity 

90-95% RH and an air velocity of approximately 
6-10 meter per minute (MPM) is suggested 
during storage.

GUIDELINES BEFORE STUFFING A REEFER 

•  Ensure the floor and drains are free of 
debris 

•  Generally, check the container for 
suitability (odour, condition, cleanliness & 
insulation etc.) 

• Check the refrigerating machinery , 
temperature alarms , safety cut outs and 
back up data recording batteries 
operational 

•  Make a note of the location of each 
portable temperature recorder, supply and 
return air 

•  Ensure that shipping line has completed 
pre trip checks/ inpections (PTI) on delivery 
of the reefer

COLD STORAGE: 

The cold storage of grape is done at the 
temperature varying between 0-2° C and 
relative humidity ranging from 90% to 95%. 
Cold storage of grapes extends the shelf life of 
grapes by 3 to 4 months. Besides, it also 
preserves the freshness of fruit, prevents 
decay and discoloration. In addition, it also 
minimizes the discolouration on account of 
moisture loss and maintains the stem in good 
condition. Use of slow release grape guards 
further enhance the storage period in a cold 
storage. 

Since the cold storage do not have pre-cooling 
air movement facilities for quick cooling, 
pre-cooling prior to cold storage is a basic 
requirement for rapid removal of field heat. 
During storage, shattering of berry can be 
minimized by avoiding rough handling. 
Freezing is more in less sugar containing 
clusters and water loss is more in fruits of 
heavy bearing vineyards. The uniform 
maintenance of temperature and humidity 
prevents berry cracking.

PRE-COOLING OF CARGO 

It is done to pre-cool products to the required 
carriage temperature before being stuffed into 
the container.

Cargo stuffed at temperatures above carriage 
temperature (hot-stuffed) can cause 
considerable strain on the reefer unit and 
damage to cargo. 

During loading, a tightly insulated duct 
(atmosphere insulating curtains)between the 
cold storage and container prevents warm, 
highly humid, ambient air from entering the 
reefer container

PREPARATION OF CARGO FOR THE 
CONTAINER

Chilled: Pre-cool cargo before loading .

Ascertain the range of temperatures that all 
cargo can be carried at 

Ascertain any carrying instructions that are 
applicable to the cargo. 

Adequate wrapping for frozen / chilled cargo 

The packaging should be strong, adequately 
ventilated and waxed/laminated Cargo to be 
good quality and properly sanitized.

Cartons must have ventilation holes for grapes.

CHECKLIST FOR STOWAGE OF REEFER CARGO

Cargo should not be loaded beyond the end of 
the T-floor 

Cargo should not be loaded above the red load 
line 

Cargo must be stable on the floor and tightly 
wedged so it doesn’t shift during passage 

Unit must always be set at the proper carrying 
temperature and this set temperature will vary 
according to the cargo being loaded 

Dehumidification controls must be checked 

If pre-cooling is required, it must be the cargo 
that is pre-cooled and not the container, unless 
the container is loaded in an airlocked cold 
tunnel in the cold storage 

Appropriate vent cartons for chilled cargo 
promote proper airflow through the container. 

Cartons should be vented on the top and the 
bottom to allow air to circulate upwards 
through the load.

As air will follow the path of least resistance, 
there should not be any restrictions for air flow 
and any gaps between the pallets and the 
doors must be closed using cardboard or even 
wood. This will then force the air to circulate 
correctly and reduce the potential for heat 
sinks (warm air continuously circulating) near 
the doors. 

Cartons should be stacked directly on top of 
each other. 

If palletized then the corner of each carton 
should be supported by the pallet 

Any holes in chilled goods should line with the 
holes in cargo beneath it.

Place a weatherproof placard on the container 
door and/or next to the temperature readout 
stating the minimum and maximum carrying 
temperature, as well as other instructions such 
as atmospheric conditions.

FOR CHILLED CARGO LIKE GRAPES

Respiration from cargo requires air circulation 
to remove heat, natural gases and water vapor 

VENTILATION 

Fresh air is induced to remove carbon dioxide 
and other gases released from the products. 

VENTILATION: HOW DOES WRONG SETTING 
AFFECT THE CARGO?

Ethylene gas, which is produced by some fruit 
commodities, will not be removed. 

Respiration from the cargo (CO2) will not be 
removed. 

If there is an error , the shelf life of the product 
will be shortened. Too much ventilation will 
make it difficult for the reefer machinery to 
maintain the temperature, and this will cause 
an increase in the temperature inside the 
container. 

PRECAUTIONS TO BE TAKEN WHILST 
LOADING IN THE REEFER CONTAINER.

Cartons must be designed to withstand the 
weight of other stacked cartons. 

Overloading cartons and stacking them beyond 
their designed limits can cause damage to the 
cartons and their contents. 

The cargo must cover the entire floor to secure 
proper distribution of cooling air. 

If the floor is not covered by the cargo, heavy 
cardboard must be placed where no cargo is 
stowed to secure proper air distribution. 

Cargo should be as per the red line load mark. 

There should not be any void spaces in 
between cargo. 

Any foreign materials should be removed. 

T-floor channels should not be blocked.

CLAIMS AND INCIDENTS

• Many cargoes outturn well, and claims 
represent a fraction of 1% of the containers 
carried. It is important that the prompt 
appointment of a surveyor in the event of a 
potential claim. 

• The following list, while not exhaustive, 
contains occurrences often reported in 
cargo claims.

• Lack of container preparation for loading, 
causing issues such as tainting and lack of 
general cleanliness.

• Containers off-power and, therefore, 

off-refrigeration for extended times beyond 
allowed times for power-off. 

• Wrong settings due to incorrect 
information supplied or interpreted. 

• Failure to monitor properly leading to 
failure to correct faults or wrong settings.

• Poorly pre-cooled or overcooled cargo.

• Cargoes with insufficient Practical Storage 
Life (PSL).

• Badly stowed cargo impeding airflow, many 
with low quality packaging. 

• Use of inappropriate packaging materials.

• Excess fresh air ventilation for live cargoes 
causing evaporators to ice up. 

• Incorrect defrost interval where this must 
be set manually. 

• Incorrectly booked cargo leading to 
operational and commercial problems.

• Fahrenheit and Celsius temperatures 
interchanged or wrongly converted. 

• Additional issues include physical damage, 
broken security seals, air probe. 

• Temperature sensor failures, partial or 
complete loss of refrigerant and generator 
failure.

DELAY

60% of claims can be attributed to human 
error, and negligence by one individual can 
have serious consequences. For example, 
mishandling by a gantry crane operator could 
damage the cooling plant or its controls, 
leading to incorrect readings on the Partlow 
charts or Cox recorders. 

INVESTIGATING CAUSE OF DAMAGE 

• The following documents and information are all helpful when investigating the cause of 
damage, and when attempting to deduce if it is pre-shipment or a failure to care for the cargo 
in transit, and if the latter at what point of the cold chain this occurred: 

• Data downloads from the reefer container – checking also that there has been no inappropriate 
alteration or manipulation of the data. 

• If fitted (and increasingly rare), Partlow charts. 

• Temperature record logs from the terminal and any holding areas 

• Temperature record logs from the carrying vessel(s) 

• PTI (Pre-Trip Inspection) documentation 

• Service reports and records of any repairs carried out. 

• EIR (Equipment Interchange Receipt) documentation and tracking data 

• Shipper’s mobile temperature recording devices (Ryan recorder or TempTale for example); 
noting their position within or on top of the stow. 

• Bills of lading and carriage instructions.

Ref link: https://www.ukpandi.com/media/files/imports/13108/bulletins/6686-table-grapes.pdf
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Grapes (Vitis vinifera) are an important fruit 
crop in India. Grapes are the third most widely 
cultivated fruit after citrus and banana. 
Maharashtra is the largest producer of grapes 
in the country. It contributes about 75 percent 
of the total domestic production. Grape is one 
of the most delicious and nutritious fruit. 
Grapes are widely consumed as fresh fruit in 
India. It is also used for producing raisins, wine, 
juice, juice concentrate, squash, beverages, 
jams and marmalades.

The peel of grapes is the source of essential oil 
and pectin. It can also serve as a raw material 
to produce cattle feed and in preparation of 
candies. Raisins are rich source of sugar most 
of which is fructose and antioxidants. 

Grape’s production occupies significance in the 
context that it is the third most widely 
cultivated fruit after citrus and banana. 
Globally grapes production contributes to 
about 16% of the total fruit production. Grapes 
are laxative and diuretic. They are useful in 
fighting dyspepsia, hemorrhoids , stones in the 
urinary tract and bile ducts. They also activate 
liver functions, ease digestion, help to reduce 
cholesterol level of blood and eliminate uric 
acid. Its juice is used in cosmetics to bleach and 
soften skin. Grapes are rich source of 
flavonoids.

Grape is an important fruit crop of India. 
Maharashtra, Karnataka, Tamil Nadu, Andhra 
Pradesh and Punjab are the major grapes 
growing states. Maharashtra is the largest 
grapes producing state.

Table grapes must be packed in such a way as 
to protect the produce properly. The materials 
used inside the package must be new, clean, 
and of a quality such as to avoid causing any 
external or internal damage to the produce. 

The use of materials, particularly of paper or 
stamps bearing trade specifications is allowed, 
provided the printing or labelling has been 
done with non-toxic ink or glue. Table grapes 
shall be packed in each container in 
compliance with the Recommended 
International Code of Practice for Packaging 
and Transport of Fresh Fruits and Vegetables 
(CAC/RCP 44-1995). 

In the case of the "Extra" Class, the bunches 
must be packed in a single layer. 

Disorders in grape harvest.

i)  Water Berries: 

 Water berry is associated with fruit ripening 
and most often begins to develop shortly 
after berry softening. The affected berries 
become watery, soft, and flabby when ripe. 
They are almost normal in size, but their 
flesh is not firm. They shrivel and dry by the 
time of harvest. Such berries mostly confine 
to the tip of the main rachis or its branches. 
This disorder occurs due to dense 
cultivation and inadequate nourishment 
available to all the berries in a cluster. 
Excessive irrigation and nitrogenous 

fertilizers should be avoided during berry 
development to reduce water-berry 
formation.

ii)  Cluster-Tip Wilting: 

 Light brown lesions on the apical end of the 
rachis affect the conductivity of the rachis. 
This results in shrivelling and drying of the 
rachis at the tip of the bunch. Cluster 
pinching or berry thinning should be done 
to reduce excessive crop load on the vines. 
Ensuring adequate irrigation during the 
berry development and protection of 
bunches from direct sunlight also help in 
reducing the incidence of cluster-tip wilting. 

iii)  Shot Berries: 

 Shot berries are smaller, sweeter, round 
and seedless as compared to normal 
berries. They are formed due to delay in 
pollination and fertilization of a few flowers 
or due to inadequate flow of carbohydrates 
into the set berries. Boron deficiency, 
incorrect application of Gibberellic Acid and 
girdling are the reasons for shot-berry 
formation. Boron or Zinc deficiencies 
should be corrected. Application of GA at 
proper stage should be ensured. 

iv) Pink Berry: 

 As the bunch approaches maturity some 
berries in the bunch develop pink colour at 
random. The pink colour changes to dull 
red colour rendering the bunch 
unattractive. Incidence of pink berries is 
low in the early season crop and increases 
with the rise in temperature late in the 
season. Indiscriminate use of Ethereal for 
berry colouration can also cause this 
disorder. This is a serious problem in 
Thompson Seedless variety in Maharashtra.

v)  Bud and Flower Drop: 

 Flowers drop from the clusters just before 
and after opening. The buds drop on 
shaking the panicle. Excessive bud and 
flower drop results in reduction of yield. 
Atmospheric temperature, high 
phosphorus and total salt contents of the 
soil are the different factors causing this 
malady. Judicious irrigation practices and 
canopy management practices to improve 
ventilation during the flower development 
helps to minimize the flower bud and 
young berries drop. This phenomenon is 
prevalent in North India in the states of 
Punjab, Haryana and Rajasthan. 

vi)  Poor Cane Maturity: 

 In this disorder, shoots fail to mature, and 
their barks remain green until late in 
autumn. Such shoots turn pink-red due to 
low temperature in winter. It is more 
serious in vineyards, where the shoot 
growth is vigorous and dense; vines are 
planted closely, and excess nitrogen and 
irrigation are provided. 

 Judicious shoot pinching to check excessive 
vegetative growth; shoot thinning 30 days 
after summer pruning to prevent mutual 
shading of the shoots and promote light 
interception are some of the suggested 
remedial measures. Poor cane maturity is a 
common phenomenon observed in 
peninsular India.

DESCRIPTION OF CONTAINERS

The containers shall meet the quality, hygiene, 
ventilation, and resistance characteristics to 
ensure suitable handling, shipping, and 
preserving of the table grapes. Packages must 
be free of all foreign matter and smell.

Hazards Analysis Critical Control Points 
(HACCP) has become mandatory in the 
developed countries. Thus, farmers from 
developing countries desirous to export to 
developed countries must know the 
commercial quality standards and the safety 
requirements. Good Agricultural Practices 
(GAPs) and Good Manufacturing Practices 
(GMPs) are always requested from the 
importers. Handling and storage are the two 
points, which requires more attention. 

i)  For table grapes, the problems related to 
concentration of SO2 in the storage room as 
well as in the shipping box are very crucial, 
as on several occasions lots of table grapes 
have been blocked in the developed 
countries due to high concentration of SO2. 
Unfortunately the concentration of SO2 in 
the box is conditioned by the relative 
humidity inside the plastic bag and so it is 
difficult to control it. Safe limit for SO2 in 
grapes is 10 mg/kg. In Fig, the injury 
provoked by high content of SO2 on the 
berries is shown.

Pic - Bunch injured by SO2 treatment

ii)  Other problems are the mycosis and the 
mycotoxins. Cleaning and disinfestations 
help in reducing the contamination. The 

evaporator, floor, ceiling and walls should 
be properly cleaned and hygienic condition 
should be maintained. 

 Mycotoxins are more dangerous than 
mycosis. Raisins, decayed grapes, and wine 
are generally contaminated, but due to low 
concentration, it is not dangerous for the 
consumer. The risks are not only for the 
consumers but also for the workers, which 
take up the fungal spores with the 
respiration. The aflatoxins are caused by 
the fungus Aspergillus flavus and A. 
parasiticus. In table grapes and in wine, the 
most important mycotoxin is ochratoxin A, 
which is produced by Aspergillus 
ochraceous and Pennicillium verucosum. 
The colonisation occurs in the field after the 
colour turning stage of the berries.

Pic – Blackening of grape

Pic – Noble Rot

PACKAGING

Packaging is very important as good packaging 
protect the produce from any damage during 
storage, transportation, and other marketing 
operations. It provides convenience in handling 
during transportation and storage. 

The grapes meant for the local market are 
packed in ventilated corrugated boxes (2kg and 
10kg capacity), bamboo baskets (4kg-15kg) and 
plastic crates (6-12 kg). These boxes are lined 
with newsprint paper. Fine paper shred or fine 
hay is spread at the bottom and top of the box 
for cushioning. The open flaps of the box are 
secured firmly by an adhesive tape. The 
cartons are printed with information such as 
name of the variety, date of packing, weight, 
name of the consignee and consignor, 
destination for domestic markets. 

Table grapes for overseas market are packed in 
5 ply corrugated boxes of size 500x300mm 
accommodating 5 kg of grapes. The graded 
bunches are weighed into 5 kg lots in plastic 
trays. One or two bunches weighing between 
350-650 g are placed in small and thin 
polythene pouches. Before placing the 
pouches in the carton, the bubbled polythene 
cushion is placed at the bottom of the carton. A 
white and soft polythene liner is spread over 
the top of the bubble sheet. These pouches are 
arranged in a single layer in a slanting fashion 
in the carton. The flaps at the open end of the 
carton are folded before precooling. After 
precooling, dual purpose SO2 releasing pads 
are placed over the pouches. A few opening 
points are also provided in the cartons for free 
circulation of air. Attractive printing and 
marking of cartons is also done for the export 
packing.

The Corrugated Fiber Board boxes made of 
craft paper is sufficiently available and lighter 
in weight and recyclable. In addition, desired 
strength may also be reinforced in to the C.F.B. 
cartons through the judicious selection of 
lining material. The boxes which could be 
designed in varying forms are amenable to 
printing of quality parameters and other 
pertinent related information on the package 
itself. These cartons can also be made 
waterproof and therefore are ideally suited for 
pre-cooling treatment, storage in cold storage 
and transportation in insulated containers, 
especially for exports from the ports through 
sea route or by air from airports.

Rupturing, pressing, rotting, and shattering are 
main causes of losses in packaging. The 
percentage of losses in packaging depends on 
the number of layers of bunches arranged in 
containers and distance transported between 
markets.

CRITERIA FOR SELECTION OF PACKAGING 
MATERIAL:

Packaging material should. 

• Be food grade. 

• Protect the quality and quantity of the 
produce. 

• Prevent spoilage during transportation and 
storage. 

• Maintain the freshness of grapes. 

• Convenient and suit the need of the 
consumer. 

• Attractive for display. 

• Gives information about quality, variety, 
date of packing, weight, and price. 

• Be convenient in handling operations. 

• Be environment friendly and 
biodegradable. 

• Be free from contaminating chemicals. 

STORAGE STRUCTURES: 

Storage is an important aspect of post-harvest 
operations. Grapes should be pre-cooled 
promptly after harvest. After pre-cooling, the 
dual releasing Sulphur dioxide pads (Grape 
guard) are placed with their coated surfaces 
downwards on the filled plastic pouches and 
covered with the polythene liner. Grapes are 
stored in cold storage where the temperature 
and humidity are maintained at 0-2° C and 
90-95% respectively. The arrangement of 
boxes in the cold storage to ensure uniform 

cooling of all berries and surroundings is very 
important.

TRANSPORTATION: 

The post- harvest losses in transit can be 
minimized substantially by quick and efficient 
transportation. 

Because of its considerable impact- and 
pressure-sensitivity, packages of this cargo 
must be secured in such a way that they are 
prevented from damaging each other. Spaces 
between packages or pallets must be filled, to 
prevent slippage or tipping. By selecting the 
correct packaging size or cargo , holds can be 
tightly loaded (without spaces).

Pic – Reefer Truck

The following points should be considered 
during transportation of grapes:- 

1.  Transportation should be quick. 

2. Rough handling of boxes/cartons during 
loading/unloading should be avoided. 

3.  Over loading by using tier system should be 
avoided. 

4.  Low temperature should be maintained 
during transportation. 

5.  To reduce bruising, good shock absorbers 
should be used on rough roads. 

6.  Use of pallets be made to avoid handling 
losses. 

7.  Rail reefer container should be preferred 
over road transport. 

8.  No mixing of grape packs with the packs of 
other commodities. 

9.  Excessive rough roads should be avoided. 

10. Use of reefer containers should be 
encouraged.

Experiment of a transit vibration test carried 
out for grapes. 

Figure shows the vibration table and the 
wooden bracing used to hold the stacks 
upright.

STORAGE

Fresh grapes can be stored in cold stores for a 
period of about 6 weeks. Grapes should be 
pre-cooled promptly after harvest in separate 
rooms with large refrigeration capacity, high air 
velocity and high relative humidity. They are 
normally pre-cooled at 1-2° C within 6 hours of 
harvest. After pre-cooling, the dual releasing 
Sulphur dioxide pads (Grape guard) are placed 
with their coated surfaces downwards on the 

filled plastic pouches and covered with the 
polythene liner. The boxes with sufficient air 
circulation are closed and shifted to cold 
storage rooms where the temperature and 
humidity are maintained at 0-2° C and 90-95% 
respectively. In the cold storage ensure 
uniform cooling within a box and it’s 
surroundings.

COOL CHAIN

Cool chain is essential during the transport of 
export quality commodity all the way from the 
farm to the customer. This helps in maintaining 
the temperature inside the box at the same low 
level as in the cold storage.

The various stages of the cool chain are: 

1.  Coldstore at the farm. 

2.  Refrigerated truck from farm to the airport 

3.  Coldstore at the airport. 

4.  Building up of the pallet in a coldstore at 
the airport. 

5. Loading the aircrafts directly from the 
coldstore in a short time. 

6. Cargo aircraft maintains coldstore 
temperature in hold. 

7.  Off loading direct into a coldstore in the 
receiving country. 

8.  Refrigerated truck to the customers. 

Pic - Normal EPS Thermocol Food Grape Boxes , 
Capacity 4 to 9 kg , 390mm x 320mm x 150 mm

OPTIMUM TEMPERATURE:

Grapes can be stored at 0.0 to 2° C. The highest 
freezing point for berries is -2.1° C, but freezing 
point varies depending on SSC. 

Optimum Relative Humidity 

90-95% RH and an air velocity of approximately 
6-10 meter per minute (MPM) is suggested 
during storage.

GUIDELINES BEFORE STUFFING A REEFER 

•  Ensure the floor and drains are free of 
debris 

•  Generally, check the container for 
suitability (odour, condition, cleanliness & 
insulation etc.) 

• Check the refrigerating machinery , 
temperature alarms , safety cut outs and 
back up data recording batteries 
operational 

•  Make a note of the location of each 
portable temperature recorder, supply and 
return air 

•  Ensure that shipping line has completed 
pre trip checks/ inpections (PTI) on delivery 
of the reefer

COLD STORAGE: 

The cold storage of grape is done at the 
temperature varying between 0-2° C and 
relative humidity ranging from 90% to 95%. 
Cold storage of grapes extends the shelf life of 
grapes by 3 to 4 months. Besides, it also 
preserves the freshness of fruit, prevents 
decay and discoloration. In addition, it also 
minimizes the discolouration on account of 
moisture loss and maintains the stem in good 
condition. Use of slow release grape guards 
further enhance the storage period in a cold 
storage. 

Since the cold storage do not have pre-cooling 
air movement facilities for quick cooling, 
pre-cooling prior to cold storage is a basic 
requirement for rapid removal of field heat. 
During storage, shattering of berry can be 
minimized by avoiding rough handling. 
Freezing is more in less sugar containing 
clusters and water loss is more in fruits of 
heavy bearing vineyards. The uniform 
maintenance of temperature and humidity 
prevents berry cracking.

PRE-COOLING OF CARGO 

It is done to pre-cool products to the required 
carriage temperature before being stuffed into 
the container.

Cargo stuffed at temperatures above carriage 
temperature (hot-stuffed) can cause 
considerable strain on the reefer unit and 
damage to cargo. 

During loading, a tightly insulated duct 
(atmosphere insulating curtains)between the 
cold storage and container prevents warm, 
highly humid, ambient air from entering the 
reefer container

PREPARATION OF CARGO FOR THE 
CONTAINER

Chilled: Pre-cool cargo before loading .

Ascertain the range of temperatures that all 
cargo can be carried at 

Ascertain any carrying instructions that are 
applicable to the cargo. 

Adequate wrapping for frozen / chilled cargo 

The packaging should be strong, adequately 
ventilated and waxed/laminated Cargo to be 
good quality and properly sanitized.

Cartons must have ventilation holes for grapes.

CHECKLIST FOR STOWAGE OF REEFER CARGO

Cargo should not be loaded beyond the end of 
the T-floor 

Cargo should not be loaded above the red load 
line 

Cargo must be stable on the floor and tightly 
wedged so it doesn’t shift during passage 

Unit must always be set at the proper carrying 
temperature and this set temperature will vary 
according to the cargo being loaded 

Dehumidification controls must be checked 

If pre-cooling is required, it must be the cargo 
that is pre-cooled and not the container, unless 
the container is loaded in an airlocked cold 
tunnel in the cold storage 

Appropriate vent cartons for chilled cargo 
promote proper airflow through the container. 

Cartons should be vented on the top and the 
bottom to allow air to circulate upwards 
through the load.

As air will follow the path of least resistance, 
there should not be any restrictions for air flow 
and any gaps between the pallets and the 
doors must be closed using cardboard or even 
wood. This will then force the air to circulate 
correctly and reduce the potential for heat 
sinks (warm air continuously circulating) near 
the doors. 

Cartons should be stacked directly on top of 
each other. 

If palletized then the corner of each carton 
should be supported by the pallet 

Any holes in chilled goods should line with the 
holes in cargo beneath it.

Place a weatherproof placard on the container 
door and/or next to the temperature readout 
stating the minimum and maximum carrying 
temperature, as well as other instructions such 
as atmospheric conditions.

FOR CHILLED CARGO LIKE GRAPES

Respiration from cargo requires air circulation 
to remove heat, natural gases and water vapor 

VENTILATION 

Fresh air is induced to remove carbon dioxide 
and other gases released from the products. 

VENTILATION: HOW DOES WRONG SETTING 
AFFECT THE CARGO?

Ethylene gas, which is produced by some fruit 
commodities, will not be removed. 

Respiration from the cargo (CO2) will not be 
removed. 

If there is an error , the shelf life of the product 
will be shortened. Too much ventilation will 
make it difficult for the reefer machinery to 
maintain the temperature, and this will cause 
an increase in the temperature inside the 
container. 

PRECAUTIONS TO BE TAKEN WHILST 
LOADING IN THE REEFER CONTAINER.

Cartons must be designed to withstand the 
weight of other stacked cartons. 

Overloading cartons and stacking them beyond 
their designed limits can cause damage to the 
cartons and their contents. 

The cargo must cover the entire floor to secure 
proper distribution of cooling air. 

If the floor is not covered by the cargo, heavy 
cardboard must be placed where no cargo is 
stowed to secure proper air distribution. 

Cargo should be as per the red line load mark. 

There should not be any void spaces in 
between cargo. 

Any foreign materials should be removed. 

T-floor channels should not be blocked.

CLAIMS AND INCIDENTS

• Many cargoes outturn well, and claims 
represent a fraction of 1% of the containers 
carried. It is important that the prompt 
appointment of a surveyor in the event of a 
potential claim. 

• The following list, while not exhaustive, 
contains occurrences often reported in 
cargo claims.

• Lack of container preparation for loading, 
causing issues such as tainting and lack of 
general cleanliness.

• Containers off-power and, therefore, 

off-refrigeration for extended times beyond 
allowed times for power-off. 

• Wrong settings due to incorrect 
information supplied or interpreted. 

• Failure to monitor properly leading to 
failure to correct faults or wrong settings.

• Poorly pre-cooled or overcooled cargo.

• Cargoes with insufficient Practical Storage 
Life (PSL).

• Badly stowed cargo impeding airflow, many 
with low quality packaging. 

• Use of inappropriate packaging materials.

• Excess fresh air ventilation for live cargoes 
causing evaporators to ice up. 

• Incorrect defrost interval where this must 
be set manually. 

• Incorrectly booked cargo leading to 
operational and commercial problems.

• Fahrenheit and Celsius temperatures 
interchanged or wrongly converted. 

• Additional issues include physical damage, 
broken security seals, air probe. 

• Temperature sensor failures, partial or 
complete loss of refrigerant and generator 
failure.

DELAY

60% of claims can be attributed to human 
error, and negligence by one individual can 
have serious consequences. For example, 
mishandling by a gantry crane operator could 
damage the cooling plant or its controls, 
leading to incorrect readings on the Partlow 
charts or Cox recorders. 

INVESTIGATING CAUSE OF DAMAGE 

• The following documents and information are all helpful when investigating the cause of 
damage, and when attempting to deduce if it is pre-shipment or a failure to care for the cargo 
in transit, and if the latter at what point of the cold chain this occurred: 

• Data downloads from the reefer container – checking also that there has been no inappropriate 
alteration or manipulation of the data. 

• If fitted (and increasingly rare), Partlow charts. 

• Temperature record logs from the terminal and any holding areas 

• Temperature record logs from the carrying vessel(s) 

• PTI (Pre-Trip Inspection) documentation 

• Service reports and records of any repairs carried out. 

• EIR (Equipment Interchange Receipt) documentation and tracking data 

• Shipper’s mobile temperature recording devices (Ryan recorder or TempTale for example); 
noting their position within or on top of the stow. 

• Bills of lading and carriage instructions.

Ref link: https://www.ukpandi.com/media/files/imports/13108/bulletins/6686-table-grapes.pdf



Feature Article: GRAPES

Grapes (Vitis vinifera) are an important fruit 
crop in India. Grapes are the third most widely 
cultivated fruit after citrus and banana. 
Maharashtra is the largest producer of grapes 
in the country. It contributes about 75 percent 
of the total domestic production. Grape is one 
of the most delicious and nutritious fruit. 
Grapes are widely consumed as fresh fruit in 
India. It is also used for producing raisins, wine, 
juice, juice concentrate, squash, beverages, 
jams and marmalades.

The peel of grapes is the source of essential oil 
and pectin. It can also serve as a raw material 
to produce cattle feed and in preparation of 
candies. Raisins are rich source of sugar most 
of which is fructose and antioxidants. 

Grape’s production occupies significance in the 
context that it is the third most widely 
cultivated fruit after citrus and banana. 
Globally grapes production contributes to 
about 16% of the total fruit production. Grapes 
are laxative and diuretic. They are useful in 
fighting dyspepsia, hemorrhoids , stones in the 
urinary tract and bile ducts. They also activate 
liver functions, ease digestion, help to reduce 
cholesterol level of blood and eliminate uric 
acid. Its juice is used in cosmetics to bleach and 
soften skin. Grapes are rich source of 
flavonoids.

Grape is an important fruit crop of India. 
Maharashtra, Karnataka, Tamil Nadu, Andhra 
Pradesh and Punjab are the major grapes 
growing states. Maharashtra is the largest 
grapes producing state.

Table grapes must be packed in such a way as 
to protect the produce properly. The materials 
used inside the package must be new, clean, 
and of a quality such as to avoid causing any 
external or internal damage to the produce. 

The use of materials, particularly of paper or 
stamps bearing trade specifications is allowed, 
provided the printing or labelling has been 
done with non-toxic ink or glue. Table grapes 
shall be packed in each container in 
compliance with the Recommended 
International Code of Practice for Packaging 
and Transport of Fresh Fruits and Vegetables 
(CAC/RCP 44-1995). 

In the case of the "Extra" Class, the bunches 
must be packed in a single layer. 

Disorders in grape harvest.

i)  Water Berries: 

 Water berry is associated with fruit ripening 
and most often begins to develop shortly 
after berry softening. The affected berries 
become watery, soft, and flabby when ripe. 
They are almost normal in size, but their 
flesh is not firm. They shrivel and dry by the 
time of harvest. Such berries mostly confine 
to the tip of the main rachis or its branches. 
This disorder occurs due to dense 
cultivation and inadequate nourishment 
available to all the berries in a cluster. 
Excessive irrigation and nitrogenous 

fertilizers should be avoided during berry 
development to reduce water-berry 
formation.

ii)  Cluster-Tip Wilting: 

 Light brown lesions on the apical end of the 
rachis affect the conductivity of the rachis. 
This results in shrivelling and drying of the 
rachis at the tip of the bunch. Cluster 
pinching or berry thinning should be done 
to reduce excessive crop load on the vines. 
Ensuring adequate irrigation during the 
berry development and protection of 
bunches from direct sunlight also help in 
reducing the incidence of cluster-tip wilting. 

iii)  Shot Berries: 

 Shot berries are smaller, sweeter, round 
and seedless as compared to normal 
berries. They are formed due to delay in 
pollination and fertilization of a few flowers 
or due to inadequate flow of carbohydrates 
into the set berries. Boron deficiency, 
incorrect application of Gibberellic Acid and 
girdling are the reasons for shot-berry 
formation. Boron or Zinc deficiencies 
should be corrected. Application of GA at 
proper stage should be ensured. 

iv) Pink Berry: 

 As the bunch approaches maturity some 
berries in the bunch develop pink colour at 
random. The pink colour changes to dull 
red colour rendering the bunch 
unattractive. Incidence of pink berries is 
low in the early season crop and increases 
with the rise in temperature late in the 
season. Indiscriminate use of Ethereal for 
berry colouration can also cause this 
disorder. This is a serious problem in 
Thompson Seedless variety in Maharashtra.

v)  Bud and Flower Drop: 

 Flowers drop from the clusters just before 
and after opening. The buds drop on 
shaking the panicle. Excessive bud and 
flower drop results in reduction of yield. 
Atmospheric temperature, high 
phosphorus and total salt contents of the 
soil are the different factors causing this 
malady. Judicious irrigation practices and 
canopy management practices to improve 
ventilation during the flower development 
helps to minimize the flower bud and 
young berries drop. This phenomenon is 
prevalent in North India in the states of 
Punjab, Haryana and Rajasthan. 

vi)  Poor Cane Maturity: 

 In this disorder, shoots fail to mature, and 
their barks remain green until late in 
autumn. Such shoots turn pink-red due to 
low temperature in winter. It is more 
serious in vineyards, where the shoot 
growth is vigorous and dense; vines are 
planted closely, and excess nitrogen and 
irrigation are provided. 

 Judicious shoot pinching to check excessive 
vegetative growth; shoot thinning 30 days 
after summer pruning to prevent mutual 
shading of the shoots and promote light 
interception are some of the suggested 
remedial measures. Poor cane maturity is a 
common phenomenon observed in 
peninsular India.

DESCRIPTION OF CONTAINERS

The containers shall meet the quality, hygiene, 
ventilation, and resistance characteristics to 
ensure suitable handling, shipping, and 
preserving of the table grapes. Packages must 
be free of all foreign matter and smell.

Hazards Analysis Critical Control Points 
(HACCP) has become mandatory in the 
developed countries. Thus, farmers from 
developing countries desirous to export to 
developed countries must know the 
commercial quality standards and the safety 
requirements. Good Agricultural Practices 
(GAPs) and Good Manufacturing Practices 
(GMPs) are always requested from the 
importers. Handling and storage are the two 
points, which requires more attention. 

i)  For table grapes, the problems related to 
concentration of SO2 in the storage room as 
well as in the shipping box are very crucial, 
as on several occasions lots of table grapes 
have been blocked in the developed 
countries due to high concentration of SO2. 
Unfortunately the concentration of SO2 in 
the box is conditioned by the relative 
humidity inside the plastic bag and so it is 
difficult to control it. Safe limit for SO2 in 
grapes is 10 mg/kg. In Fig, the injury 
provoked by high content of SO2 on the 
berries is shown.

Pic - Bunch injured by SO2 treatment

ii)  Other problems are the mycosis and the 
mycotoxins. Cleaning and disinfestations 
help in reducing the contamination. The 

evaporator, floor, ceiling and walls should 
be properly cleaned and hygienic condition 
should be maintained. 

 Mycotoxins are more dangerous than 
mycosis. Raisins, decayed grapes, and wine 
are generally contaminated, but due to low 
concentration, it is not dangerous for the 
consumer. The risks are not only for the 
consumers but also for the workers, which 
take up the fungal spores with the 
respiration. The aflatoxins are caused by 
the fungus Aspergillus flavus and A. 
parasiticus. In table grapes and in wine, the 
most important mycotoxin is ochratoxin A, 
which is produced by Aspergillus 
ochraceous and Pennicillium verucosum. 
The colonisation occurs in the field after the 
colour turning stage of the berries.

Pic – Blackening of grape

Pic – Noble Rot

PACKAGING

Packaging is very important as good packaging 
protect the produce from any damage during 
storage, transportation, and other marketing 
operations. It provides convenience in handling 
during transportation and storage. 

The grapes meant for the local market are 
packed in ventilated corrugated boxes (2kg and 
10kg capacity), bamboo baskets (4kg-15kg) and 
plastic crates (6-12 kg). These boxes are lined 
with newsprint paper. Fine paper shred or fine 
hay is spread at the bottom and top of the box 
for cushioning. The open flaps of the box are 
secured firmly by an adhesive tape. The 
cartons are printed with information such as 
name of the variety, date of packing, weight, 
name of the consignee and consignor, 
destination for domestic markets. 

Table grapes for overseas market are packed in 
5 ply corrugated boxes of size 500x300mm 
accommodating 5 kg of grapes. The graded 
bunches are weighed into 5 kg lots in plastic 
trays. One or two bunches weighing between 
350-650 g are placed in small and thin 
polythene pouches. Before placing the 
pouches in the carton, the bubbled polythene 
cushion is placed at the bottom of the carton. A 
white and soft polythene liner is spread over 
the top of the bubble sheet. These pouches are 
arranged in a single layer in a slanting fashion 
in the carton. The flaps at the open end of the 
carton are folded before precooling. After 
precooling, dual purpose SO2 releasing pads 
are placed over the pouches. A few opening 
points are also provided in the cartons for free 
circulation of air. Attractive printing and 
marking of cartons is also done for the export 
packing.

The Corrugated Fiber Board boxes made of 
craft paper is sufficiently available and lighter 
in weight and recyclable. In addition, desired 
strength may also be reinforced in to the C.F.B. 
cartons through the judicious selection of 
lining material. The boxes which could be 
designed in varying forms are amenable to 
printing of quality parameters and other 
pertinent related information on the package 
itself. These cartons can also be made 
waterproof and therefore are ideally suited for 
pre-cooling treatment, storage in cold storage 
and transportation in insulated containers, 
especially for exports from the ports through 
sea route or by air from airports.

Rupturing, pressing, rotting, and shattering are 
main causes of losses in packaging. The 
percentage of losses in packaging depends on 
the number of layers of bunches arranged in 
containers and distance transported between 
markets.

CRITERIA FOR SELECTION OF PACKAGING 
MATERIAL:

Packaging material should. 

• Be food grade. 

• Protect the quality and quantity of the 
produce. 

• Prevent spoilage during transportation and 
storage. 

• Maintain the freshness of grapes. 

• Convenient and suit the need of the 
consumer. 

• Attractive for display. 

• Gives information about quality, variety, 
date of packing, weight, and price. 

• Be convenient in handling operations. 

• Be environment friendly and 
biodegradable. 

• Be free from contaminating chemicals. 

STORAGE STRUCTURES: 

Storage is an important aspect of post-harvest 
operations. Grapes should be pre-cooled 
promptly after harvest. After pre-cooling, the 
dual releasing Sulphur dioxide pads (Grape 
guard) are placed with their coated surfaces 
downwards on the filled plastic pouches and 
covered with the polythene liner. Grapes are 
stored in cold storage where the temperature 
and humidity are maintained at 0-2° C and 
90-95% respectively. The arrangement of 
boxes in the cold storage to ensure uniform 

cooling of all berries and surroundings is very 
important.

TRANSPORTATION: 

The post- harvest losses in transit can be 
minimized substantially by quick and efficient 
transportation. 

Because of its considerable impact- and 
pressure-sensitivity, packages of this cargo 
must be secured in such a way that they are 
prevented from damaging each other. Spaces 
between packages or pallets must be filled, to 
prevent slippage or tipping. By selecting the 
correct packaging size or cargo , holds can be 
tightly loaded (without spaces).

Pic – Reefer Truck

The following points should be considered 
during transportation of grapes:- 

1.  Transportation should be quick. 

2. Rough handling of boxes/cartons during 
loading/unloading should be avoided. 

3.  Over loading by using tier system should be 
avoided. 

4.  Low temperature should be maintained 
during transportation. 

5.  To reduce bruising, good shock absorbers 
should be used on rough roads. 

6.  Use of pallets be made to avoid handling 
losses. 

7.  Rail reefer container should be preferred 
over road transport. 

8.  No mixing of grape packs with the packs of 
other commodities. 

9.  Excessive rough roads should be avoided. 

10. Use of reefer containers should be 
encouraged.

Experiment of a transit vibration test carried 
out for grapes. 

Figure shows the vibration table and the 
wooden bracing used to hold the stacks 
upright.

STORAGE

Fresh grapes can be stored in cold stores for a 
period of about 6 weeks. Grapes should be 
pre-cooled promptly after harvest in separate 
rooms with large refrigeration capacity, high air 
velocity and high relative humidity. They are 
normally pre-cooled at 1-2° C within 6 hours of 
harvest. After pre-cooling, the dual releasing 
Sulphur dioxide pads (Grape guard) are placed 
with their coated surfaces downwards on the 

filled plastic pouches and covered with the 
polythene liner. The boxes with sufficient air 
circulation are closed and shifted to cold 
storage rooms where the temperature and 
humidity are maintained at 0-2° C and 90-95% 
respectively. In the cold storage ensure 
uniform cooling within a box and it’s 
surroundings.

COOL CHAIN

Cool chain is essential during the transport of 
export quality commodity all the way from the 
farm to the customer. This helps in maintaining 
the temperature inside the box at the same low 
level as in the cold storage.

The various stages of the cool chain are: 

1.  Coldstore at the farm. 

2.  Refrigerated truck from farm to the airport 

3.  Coldstore at the airport. 

4.  Building up of the pallet in a coldstore at 
the airport. 

5. Loading the aircrafts directly from the 
coldstore in a short time. 

6. Cargo aircraft maintains coldstore 
temperature in hold. 

7.  Off loading direct into a coldstore in the 
receiving country. 

8.  Refrigerated truck to the customers. 

Pic - Normal EPS Thermocol Food Grape Boxes , 
Capacity 4 to 9 kg , 390mm x 320mm x 150 mm

OPTIMUM TEMPERATURE:

Grapes can be stored at 0.0 to 2° C. The highest 
freezing point for berries is -2.1° C, but freezing 
point varies depending on SSC. 

Optimum Relative Humidity 

90-95% RH and an air velocity of approximately 
6-10 meter per minute (MPM) is suggested 
during storage.

GUIDELINES BEFORE STUFFING A REEFER 

•  Ensure the floor and drains are free of 
debris 

•  Generally, check the container for 
suitability (odour, condition, cleanliness & 
insulation etc.) 

• Check the refrigerating machinery , 
temperature alarms , safety cut outs and 
back up data recording batteries 
operational 

•  Make a note of the location of each 
portable temperature recorder, supply and 
return air 

•  Ensure that shipping line has completed 
pre trip checks/ inpections (PTI) on delivery 
of the reefer

COLD STORAGE: 

The cold storage of grape is done at the 
temperature varying between 0-2° C and 
relative humidity ranging from 90% to 95%. 
Cold storage of grapes extends the shelf life of 
grapes by 3 to 4 months. Besides, it also 
preserves the freshness of fruit, prevents 
decay and discoloration. In addition, it also 
minimizes the discolouration on account of 
moisture loss and maintains the stem in good 
condition. Use of slow release grape guards 
further enhance the storage period in a cold 
storage. 

Since the cold storage do not have pre-cooling 
air movement facilities for quick cooling, 
pre-cooling prior to cold storage is a basic 
requirement for rapid removal of field heat. 
During storage, shattering of berry can be 
minimized by avoiding rough handling. 
Freezing is more in less sugar containing 
clusters and water loss is more in fruits of 
heavy bearing vineyards. The uniform 
maintenance of temperature and humidity 
prevents berry cracking.

PRE-COOLING OF CARGO 

It is done to pre-cool products to the required 
carriage temperature before being stuffed into 
the container.

Cargo stuffed at temperatures above carriage 
temperature (hot-stuffed) can cause 
considerable strain on the reefer unit and 
damage to cargo. 

During loading, a tightly insulated duct 
(atmosphere insulating curtains)between the 
cold storage and container prevents warm, 
highly humid, ambient air from entering the 
reefer container

PREPARATION OF CARGO FOR THE 
CONTAINER

Chilled: Pre-cool cargo before loading .

Ascertain the range of temperatures that all 
cargo can be carried at 

Ascertain any carrying instructions that are 
applicable to the cargo. 

Adequate wrapping for frozen / chilled cargo 

The packaging should be strong, adequately 
ventilated and waxed/laminated Cargo to be 
good quality and properly sanitized.

Cartons must have ventilation holes for grapes.

CHECKLIST FOR STOWAGE OF REEFER CARGO

Cargo should not be loaded beyond the end of 
the T-floor 

Cargo should not be loaded above the red load 
line 

Cargo must be stable on the floor and tightly 
wedged so it doesn’t shift during passage 

Unit must always be set at the proper carrying 
temperature and this set temperature will vary 
according to the cargo being loaded 

Dehumidification controls must be checked 

If pre-cooling is required, it must be the cargo 
that is pre-cooled and not the container, unless 
the container is loaded in an airlocked cold 
tunnel in the cold storage 

Appropriate vent cartons for chilled cargo 
promote proper airflow through the container. 

Cartons should be vented on the top and the 
bottom to allow air to circulate upwards 
through the load.

As air will follow the path of least resistance, 
there should not be any restrictions for air flow 
and any gaps between the pallets and the 
doors must be closed using cardboard or even 
wood. This will then force the air to circulate 
correctly and reduce the potential for heat 
sinks (warm air continuously circulating) near 
the doors. 

Cartons should be stacked directly on top of 
each other. 

If palletized then the corner of each carton 
should be supported by the pallet 

Any holes in chilled goods should line with the 
holes in cargo beneath it.

Place a weatherproof placard on the container 
door and/or next to the temperature readout 
stating the minimum and maximum carrying 
temperature, as well as other instructions such 
as atmospheric conditions.

FOR CHILLED CARGO LIKE GRAPES

Respiration from cargo requires air circulation 
to remove heat, natural gases and water vapor 

VENTILATION 

Fresh air is induced to remove carbon dioxide 
and other gases released from the products. 

VENTILATION: HOW DOES WRONG SETTING 
AFFECT THE CARGO?

Ethylene gas, which is produced by some fruit 
commodities, will not be removed. 

Respiration from the cargo (CO2) will not be 
removed. 

If there is an error , the shelf life of the product 
will be shortened. Too much ventilation will 
make it difficult for the reefer machinery to 
maintain the temperature, and this will cause 
an increase in the temperature inside the 
container. 

PRECAUTIONS TO BE TAKEN WHILST 
LOADING IN THE REEFER CONTAINER.

Cartons must be designed to withstand the 
weight of other stacked cartons. 

Overloading cartons and stacking them beyond 
their designed limits can cause damage to the 
cartons and their contents. 

The cargo must cover the entire floor to secure 
proper distribution of cooling air. 

If the floor is not covered by the cargo, heavy 
cardboard must be placed where no cargo is 
stowed to secure proper air distribution. 

Cargo should be as per the red line load mark. 

There should not be any void spaces in 
between cargo. 

Any foreign materials should be removed. 

T-floor channels should not be blocked.

CLAIMS AND INCIDENTS

• Many cargoes outturn well, and claims 
represent a fraction of 1% of the containers 
carried. It is important that the prompt 
appointment of a surveyor in the event of a 
potential claim. 

• The following list, while not exhaustive, 
contains occurrences often reported in 
cargo claims.

• Lack of container preparation for loading, 
causing issues such as tainting and lack of 
general cleanliness.

• Containers off-power and, therefore, 

off-refrigeration for extended times beyond 
allowed times for power-off. 

• Wrong settings due to incorrect 
information supplied or interpreted. 

• Failure to monitor properly leading to 
failure to correct faults or wrong settings.

• Poorly pre-cooled or overcooled cargo.

• Cargoes with insufficient Practical Storage 
Life (PSL).

• Badly stowed cargo impeding airflow, many 
with low quality packaging. 

• Use of inappropriate packaging materials.

• Excess fresh air ventilation for live cargoes 
causing evaporators to ice up. 

• Incorrect defrost interval where this must 
be set manually. 

• Incorrectly booked cargo leading to 
operational and commercial problems.

• Fahrenheit and Celsius temperatures 
interchanged or wrongly converted. 

• Additional issues include physical damage, 
broken security seals, air probe. 

• Temperature sensor failures, partial or 
complete loss of refrigerant and generator 
failure.

DELAY

60% of claims can be attributed to human 
error, and negligence by one individual can 
have serious consequences. For example, 
mishandling by a gantry crane operator could 
damage the cooling plant or its controls, 
leading to incorrect readings on the Partlow 
charts or Cox recorders. 

INVESTIGATING CAUSE OF DAMAGE 

• The following documents and information are all helpful when investigating the cause of 
damage, and when attempting to deduce if it is pre-shipment or a failure to care for the cargo 
in transit, and if the latter at what point of the cold chain this occurred: 

• Data downloads from the reefer container – checking also that there has been no inappropriate 
alteration or manipulation of the data. 

• If fitted (and increasingly rare), Partlow charts. 

• Temperature record logs from the terminal and any holding areas 

• Temperature record logs from the carrying vessel(s) 

• PTI (Pre-Trip Inspection) documentation 

• Service reports and records of any repairs carried out. 

• EIR (Equipment Interchange Receipt) documentation and tracking data 

• Shipper’s mobile temperature recording devices (Ryan recorder or TempTale for example); 
noting their position within or on top of the stow. 

• Bills of lading and carriage instructions.

Ref link: https://www.ukpandi.com/media/files/imports/13108/bulletins/6686-table-grapes.pdf



Feature Article: GRAPES

Grapes (Vitis vinifera) are an important fruit 
crop in India. Grapes are the third most widely 
cultivated fruit after citrus and banana. 
Maharashtra is the largest producer of grapes 
in the country. It contributes about 75 percent 
of the total domestic production. Grape is one 
of the most delicious and nutritious fruit. 
Grapes are widely consumed as fresh fruit in 
India. It is also used for producing raisins, wine, 
juice, juice concentrate, squash, beverages, 
jams and marmalades.

The peel of grapes is the source of essential oil 
and pectin. It can also serve as a raw material 
to produce cattle feed and in preparation of 
candies. Raisins are rich source of sugar most 
of which is fructose and antioxidants. 

Grape’s production occupies significance in the 
context that it is the third most widely 
cultivated fruit after citrus and banana. 
Globally grapes production contributes to 
about 16% of the total fruit production. Grapes 
are laxative and diuretic. They are useful in 
fighting dyspepsia, hemorrhoids , stones in the 
urinary tract and bile ducts. They also activate 
liver functions, ease digestion, help to reduce 
cholesterol level of blood and eliminate uric 
acid. Its juice is used in cosmetics to bleach and 
soften skin. Grapes are rich source of 
flavonoids.

Grape is an important fruit crop of India. 
Maharashtra, Karnataka, Tamil Nadu, Andhra 
Pradesh and Punjab are the major grapes 
growing states. Maharashtra is the largest 
grapes producing state.

Table grapes must be packed in such a way as 
to protect the produce properly. The materials 
used inside the package must be new, clean, 
and of a quality such as to avoid causing any 
external or internal damage to the produce. 

The use of materials, particularly of paper or 
stamps bearing trade specifications is allowed, 
provided the printing or labelling has been 
done with non-toxic ink or glue. Table grapes 
shall be packed in each container in 
compliance with the Recommended 
International Code of Practice for Packaging 
and Transport of Fresh Fruits and Vegetables 
(CAC/RCP 44-1995). 

In the case of the "Extra" Class, the bunches 
must be packed in a single layer. 

Disorders in grape harvest.

i)  Water Berries: 

 Water berry is associated with fruit ripening 
and most often begins to develop shortly 
after berry softening. The affected berries 
become watery, soft, and flabby when ripe. 
They are almost normal in size, but their 
flesh is not firm. They shrivel and dry by the 
time of harvest. Such berries mostly confine 
to the tip of the main rachis or its branches. 
This disorder occurs due to dense 
cultivation and inadequate nourishment 
available to all the berries in a cluster. 
Excessive irrigation and nitrogenous 

fertilizers should be avoided during berry 
development to reduce water-berry 
formation.

ii)  Cluster-Tip Wilting: 

 Light brown lesions on the apical end of the 
rachis affect the conductivity of the rachis. 
This results in shrivelling and drying of the 
rachis at the tip of the bunch. Cluster 
pinching or berry thinning should be done 
to reduce excessive crop load on the vines. 
Ensuring adequate irrigation during the 
berry development and protection of 
bunches from direct sunlight also help in 
reducing the incidence of cluster-tip wilting. 

iii)  Shot Berries: 

 Shot berries are smaller, sweeter, round 
and seedless as compared to normal 
berries. They are formed due to delay in 
pollination and fertilization of a few flowers 
or due to inadequate flow of carbohydrates 
into the set berries. Boron deficiency, 
incorrect application of Gibberellic Acid and 
girdling are the reasons for shot-berry 
formation. Boron or Zinc deficiencies 
should be corrected. Application of GA at 
proper stage should be ensured. 

iv) Pink Berry: 

 As the bunch approaches maturity some 
berries in the bunch develop pink colour at 
random. The pink colour changes to dull 
red colour rendering the bunch 
unattractive. Incidence of pink berries is 
low in the early season crop and increases 
with the rise in temperature late in the 
season. Indiscriminate use of Ethereal for 
berry colouration can also cause this 
disorder. This is a serious problem in 
Thompson Seedless variety in Maharashtra.

v)  Bud and Flower Drop: 

 Flowers drop from the clusters just before 
and after opening. The buds drop on 
shaking the panicle. Excessive bud and 
flower drop results in reduction of yield. 
Atmospheric temperature, high 
phosphorus and total salt contents of the 
soil are the different factors causing this 
malady. Judicious irrigation practices and 
canopy management practices to improve 
ventilation during the flower development 
helps to minimize the flower bud and 
young berries drop. This phenomenon is 
prevalent in North India in the states of 
Punjab, Haryana and Rajasthan. 

vi)  Poor Cane Maturity: 

 In this disorder, shoots fail to mature, and 
their barks remain green until late in 
autumn. Such shoots turn pink-red due to 
low temperature in winter. It is more 
serious in vineyards, where the shoot 
growth is vigorous and dense; vines are 
planted closely, and excess nitrogen and 
irrigation are provided. 

 Judicious shoot pinching to check excessive 
vegetative growth; shoot thinning 30 days 
after summer pruning to prevent mutual 
shading of the shoots and promote light 
interception are some of the suggested 
remedial measures. Poor cane maturity is a 
common phenomenon observed in 
peninsular India.

DESCRIPTION OF CONTAINERS

The containers shall meet the quality, hygiene, 
ventilation, and resistance characteristics to 
ensure suitable handling, shipping, and 
preserving of the table grapes. Packages must 
be free of all foreign matter and smell.

Hazards Analysis Critical Control Points 
(HACCP) has become mandatory in the 
developed countries. Thus, farmers from 
developing countries desirous to export to 
developed countries must know the 
commercial quality standards and the safety 
requirements. Good Agricultural Practices 
(GAPs) and Good Manufacturing Practices 
(GMPs) are always requested from the 
importers. Handling and storage are the two 
points, which requires more attention. 

i)  For table grapes, the problems related to 
concentration of SO2 in the storage room as 
well as in the shipping box are very crucial, 
as on several occasions lots of table grapes 
have been blocked in the developed 
countries due to high concentration of SO2. 
Unfortunately the concentration of SO2 in 
the box is conditioned by the relative 
humidity inside the plastic bag and so it is 
difficult to control it. Safe limit for SO2 in 
grapes is 10 mg/kg. In Fig, the injury 
provoked by high content of SO2 on the 
berries is shown.

Pic - Bunch injured by SO2 treatment

ii)  Other problems are the mycosis and the 
mycotoxins. Cleaning and disinfestations 
help in reducing the contamination. The 

evaporator, floor, ceiling and walls should 
be properly cleaned and hygienic condition 
should be maintained. 

 Mycotoxins are more dangerous than 
mycosis. Raisins, decayed grapes, and wine 
are generally contaminated, but due to low 
concentration, it is not dangerous for the 
consumer. The risks are not only for the 
consumers but also for the workers, which 
take up the fungal spores with the 
respiration. The aflatoxins are caused by 
the fungus Aspergillus flavus and A. 
parasiticus. In table grapes and in wine, the 
most important mycotoxin is ochratoxin A, 
which is produced by Aspergillus 
ochraceous and Pennicillium verucosum. 
The colonisation occurs in the field after the 
colour turning stage of the berries.

Pic – Blackening of grape

Pic – Noble Rot

PACKAGING

Packaging is very important as good packaging 
protect the produce from any damage during 
storage, transportation, and other marketing 
operations. It provides convenience in handling 
during transportation and storage. 

The grapes meant for the local market are 
packed in ventilated corrugated boxes (2kg and 
10kg capacity), bamboo baskets (4kg-15kg) and 
plastic crates (6-12 kg). These boxes are lined 
with newsprint paper. Fine paper shred or fine 
hay is spread at the bottom and top of the box 
for cushioning. The open flaps of the box are 
secured firmly by an adhesive tape. The 
cartons are printed with information such as 
name of the variety, date of packing, weight, 
name of the consignee and consignor, 
destination for domestic markets. 

Table grapes for overseas market are packed in 
5 ply corrugated boxes of size 500x300mm 
accommodating 5 kg of grapes. The graded 
bunches are weighed into 5 kg lots in plastic 
trays. One or two bunches weighing between 
350-650 g are placed in small and thin 
polythene pouches. Before placing the 
pouches in the carton, the bubbled polythene 
cushion is placed at the bottom of the carton. A 
white and soft polythene liner is spread over 
the top of the bubble sheet. These pouches are 
arranged in a single layer in a slanting fashion 
in the carton. The flaps at the open end of the 
carton are folded before precooling. After 
precooling, dual purpose SO2 releasing pads 
are placed over the pouches. A few opening 
points are also provided in the cartons for free 
circulation of air. Attractive printing and 
marking of cartons is also done for the export 
packing.

The Corrugated Fiber Board boxes made of 
craft paper is sufficiently available and lighter 
in weight and recyclable. In addition, desired 
strength may also be reinforced in to the C.F.B. 
cartons through the judicious selection of 
lining material. The boxes which could be 
designed in varying forms are amenable to 
printing of quality parameters and other 
pertinent related information on the package 
itself. These cartons can also be made 
waterproof and therefore are ideally suited for 
pre-cooling treatment, storage in cold storage 
and transportation in insulated containers, 
especially for exports from the ports through 
sea route or by air from airports.

Rupturing, pressing, rotting, and shattering are 
main causes of losses in packaging. The 
percentage of losses in packaging depends on 
the number of layers of bunches arranged in 
containers and distance transported between 
markets.

CRITERIA FOR SELECTION OF PACKAGING 
MATERIAL:

Packaging material should. 

• Be food grade. 

• Protect the quality and quantity of the 
produce. 

• Prevent spoilage during transportation and 
storage. 

• Maintain the freshness of grapes. 

• Convenient and suit the need of the 
consumer. 

• Attractive for display. 

• Gives information about quality, variety, 
date of packing, weight, and price. 

• Be convenient in handling operations. 

• Be environment friendly and 
biodegradable. 

• Be free from contaminating chemicals. 

STORAGE STRUCTURES: 

Storage is an important aspect of post-harvest 
operations. Grapes should be pre-cooled 
promptly after harvest. After pre-cooling, the 
dual releasing Sulphur dioxide pads (Grape 
guard) are placed with their coated surfaces 
downwards on the filled plastic pouches and 
covered with the polythene liner. Grapes are 
stored in cold storage where the temperature 
and humidity are maintained at 0-2° C and 
90-95% respectively. The arrangement of 
boxes in the cold storage to ensure uniform 

cooling of all berries and surroundings is very 
important.

TRANSPORTATION: 

The post- harvest losses in transit can be 
minimized substantially by quick and efficient 
transportation. 

Because of its considerable impact- and 
pressure-sensitivity, packages of this cargo 
must be secured in such a way that they are 
prevented from damaging each other. Spaces 
between packages or pallets must be filled, to 
prevent slippage or tipping. By selecting the 
correct packaging size or cargo , holds can be 
tightly loaded (without spaces).

Pic – Reefer Truck

The following points should be considered 
during transportation of grapes:- 

1.  Transportation should be quick. 

2. Rough handling of boxes/cartons during 
loading/unloading should be avoided. 

3.  Over loading by using tier system should be 
avoided. 

4.  Low temperature should be maintained 
during transportation. 

5.  To reduce bruising, good shock absorbers 
should be used on rough roads. 

6.  Use of pallets be made to avoid handling 
losses. 

7.  Rail reefer container should be preferred 
over road transport. 

8.  No mixing of grape packs with the packs of 
other commodities. 

9.  Excessive rough roads should be avoided. 

10. Use of reefer containers should be 
encouraged.

Experiment of a transit vibration test carried 
out for grapes. 

Figure shows the vibration table and the 
wooden bracing used to hold the stacks 
upright.

STORAGE

Fresh grapes can be stored in cold stores for a 
period of about 6 weeks. Grapes should be 
pre-cooled promptly after harvest in separate 
rooms with large refrigeration capacity, high air 
velocity and high relative humidity. They are 
normally pre-cooled at 1-2° C within 6 hours of 
harvest. After pre-cooling, the dual releasing 
Sulphur dioxide pads (Grape guard) are placed 
with their coated surfaces downwards on the 

filled plastic pouches and covered with the 
polythene liner. The boxes with sufficient air 
circulation are closed and shifted to cold 
storage rooms where the temperature and 
humidity are maintained at 0-2° C and 90-95% 
respectively. In the cold storage ensure 
uniform cooling within a box and it’s 
surroundings.

COOL CHAIN

Cool chain is essential during the transport of 
export quality commodity all the way from the 
farm to the customer. This helps in maintaining 
the temperature inside the box at the same low 
level as in the cold storage.

The various stages of the cool chain are: 

1.  Coldstore at the farm. 

2.  Refrigerated truck from farm to the airport 

3.  Coldstore at the airport. 

4.  Building up of the pallet in a coldstore at 
the airport. 

5. Loading the aircrafts directly from the 
coldstore in a short time. 

6. Cargo aircraft maintains coldstore 
temperature in hold. 

7.  Off loading direct into a coldstore in the 
receiving country. 

8.  Refrigerated truck to the customers. 

Pic - Normal EPS Thermocol Food Grape Boxes , 
Capacity 4 to 9 kg , 390mm x 320mm x 150 mm

OPTIMUM TEMPERATURE:

Grapes can be stored at 0.0 to 2° C. The highest 
freezing point for berries is -2.1° C, but freezing 
point varies depending on SSC. 

Optimum Relative Humidity 

90-95% RH and an air velocity of approximately 
6-10 meter per minute (MPM) is suggested 
during storage.

GUIDELINES BEFORE STUFFING A REEFER 

•  Ensure the floor and drains are free of 
debris 

•  Generally, check the container for 
suitability (odour, condition, cleanliness & 
insulation etc.) 

• Check the refrigerating machinery , 
temperature alarms , safety cut outs and 
back up data recording batteries 
operational 

•  Make a note of the location of each 
portable temperature recorder, supply and 
return air 

•  Ensure that shipping line has completed 
pre trip checks/ inpections (PTI) on delivery 
of the reefer

COLD STORAGE: 

The cold storage of grape is done at the 
temperature varying between 0-2° C and 
relative humidity ranging from 90% to 95%. 
Cold storage of grapes extends the shelf life of 
grapes by 3 to 4 months. Besides, it also 
preserves the freshness of fruit, prevents 
decay and discoloration. In addition, it also 
minimizes the discolouration on account of 
moisture loss and maintains the stem in good 
condition. Use of slow release grape guards 
further enhance the storage period in a cold 
storage. 

Since the cold storage do not have pre-cooling 
air movement facilities for quick cooling, 
pre-cooling prior to cold storage is a basic 
requirement for rapid removal of field heat. 
During storage, shattering of berry can be 
minimized by avoiding rough handling. 
Freezing is more in less sugar containing 
clusters and water loss is more in fruits of 
heavy bearing vineyards. The uniform 
maintenance of temperature and humidity 
prevents berry cracking.

PRE-COOLING OF CARGO 

It is done to pre-cool products to the required 
carriage temperature before being stuffed into 
the container.

Cargo stuffed at temperatures above carriage 
temperature (hot-stuffed) can cause 
considerable strain on the reefer unit and 
damage to cargo. 

During loading, a tightly insulated duct 
(atmosphere insulating curtains)between the 
cold storage and container prevents warm, 
highly humid, ambient air from entering the 
reefer container

PREPARATION OF CARGO FOR THE 
CONTAINER

Chilled: Pre-cool cargo before loading .

Ascertain the range of temperatures that all 
cargo can be carried at 

Ascertain any carrying instructions that are 
applicable to the cargo. 

Adequate wrapping for frozen / chilled cargo 

The packaging should be strong, adequately 
ventilated and waxed/laminated Cargo to be 
good quality and properly sanitized.

Cartons must have ventilation holes for grapes.

CHECKLIST FOR STOWAGE OF REEFER CARGO

Cargo should not be loaded beyond the end of 
the T-floor 

Cargo should not be loaded above the red load 
line 

Cargo must be stable on the floor and tightly 
wedged so it doesn’t shift during passage 

Unit must always be set at the proper carrying 
temperature and this set temperature will vary 
according to the cargo being loaded 

Dehumidification controls must be checked 

If pre-cooling is required, it must be the cargo 
that is pre-cooled and not the container, unless 
the container is loaded in an airlocked cold 
tunnel in the cold storage 

Appropriate vent cartons for chilled cargo 
promote proper airflow through the container. 

Cartons should be vented on the top and the 
bottom to allow air to circulate upwards 
through the load.

As air will follow the path of least resistance, 
there should not be any restrictions for air flow 
and any gaps between the pallets and the 
doors must be closed using cardboard or even 
wood. This will then force the air to circulate 
correctly and reduce the potential for heat 
sinks (warm air continuously circulating) near 
the doors. 

Cartons should be stacked directly on top of 
each other. 

If palletized then the corner of each carton 
should be supported by the pallet 

Any holes in chilled goods should line with the 
holes in cargo beneath it.

Place a weatherproof placard on the container 
door and/or next to the temperature readout 
stating the minimum and maximum carrying 
temperature, as well as other instructions such 
as atmospheric conditions.

FOR CHILLED CARGO LIKE GRAPES

Respiration from cargo requires air circulation 
to remove heat, natural gases and water vapor 

VENTILATION 

Fresh air is induced to remove carbon dioxide 
and other gases released from the products. 

VENTILATION: HOW DOES WRONG SETTING 
AFFECT THE CARGO?

Ethylene gas, which is produced by some fruit 
commodities, will not be removed. 

Respiration from the cargo (CO2) will not be 
removed. 

If there is an error , the shelf life of the product 
will be shortened. Too much ventilation will 
make it difficult for the reefer machinery to 
maintain the temperature, and this will cause 
an increase in the temperature inside the 
container. 

PRECAUTIONS TO BE TAKEN WHILST 
LOADING IN THE REEFER CONTAINER.

Cartons must be designed to withstand the 
weight of other stacked cartons. 

Overloading cartons and stacking them beyond 
their designed limits can cause damage to the 
cartons and their contents. 

The cargo must cover the entire floor to secure 
proper distribution of cooling air. 

If the floor is not covered by the cargo, heavy 
cardboard must be placed where no cargo is 
stowed to secure proper air distribution. 

Cargo should be as per the red line load mark. 

There should not be any void spaces in 
between cargo. 

Any foreign materials should be removed. 

T-floor channels should not be blocked.

CLAIMS AND INCIDENTS

• Many cargoes outturn well, and claims 
represent a fraction of 1% of the containers 
carried. It is important that the prompt 
appointment of a surveyor in the event of a 
potential claim. 

• The following list, while not exhaustive, 
contains occurrences often reported in 
cargo claims.

• Lack of container preparation for loading, 
causing issues such as tainting and lack of 
general cleanliness.

• Containers off-power and, therefore, 

off-refrigeration for extended times beyond 
allowed times for power-off. 

• Wrong settings due to incorrect 
information supplied or interpreted. 

• Failure to monitor properly leading to 
failure to correct faults or wrong settings.

• Poorly pre-cooled or overcooled cargo.

• Cargoes with insufficient Practical Storage 
Life (PSL).

• Badly stowed cargo impeding airflow, many 
with low quality packaging. 

• Use of inappropriate packaging materials.

• Excess fresh air ventilation for live cargoes 
causing evaporators to ice up. 

• Incorrect defrost interval where this must 
be set manually. 

• Incorrectly booked cargo leading to 
operational and commercial problems.

• Fahrenheit and Celsius temperatures 
interchanged or wrongly converted. 

• Additional issues include physical damage, 
broken security seals, air probe. 

• Temperature sensor failures, partial or 
complete loss of refrigerant and generator 
failure.

DELAY

60% of claims can be attributed to human 
error, and negligence by one individual can 
have serious consequences. For example, 
mishandling by a gantry crane operator could 
damage the cooling plant or its controls, 
leading to incorrect readings on the Partlow 
charts or Cox recorders. 

INVESTIGATING CAUSE OF DAMAGE 

• The following documents and information are all helpful when investigating the cause of 
damage, and when attempting to deduce if it is pre-shipment or a failure to care for the cargo 
in transit, and if the latter at what point of the cold chain this occurred: 

• Data downloads from the reefer container – checking also that there has been no inappropriate 
alteration or manipulation of the data. 

• If fitted (and increasingly rare), Partlow charts. 

• Temperature record logs from the terminal and any holding areas 

• Temperature record logs from the carrying vessel(s) 

• PTI (Pre-Trip Inspection) documentation 

• Service reports and records of any repairs carried out. 

• EIR (Equipment Interchange Receipt) documentation and tracking data 

• Shipper’s mobile temperature recording devices (Ryan recorder or TempTale for example); 
noting their position within or on top of the stow. 

• Bills of lading and carriage instructions.

Ref link: https://www.ukpandi.com/media/files/imports/13108/bulletins/6686-table-grapes.pdf



Feature Article: GRAPES

Grapes (Vitis vinifera) are an important fruit 
crop in India. Grapes are the third most widely 
cultivated fruit after citrus and banana. 
Maharashtra is the largest producer of grapes 
in the country. It contributes about 75 percent 
of the total domestic production. Grape is one 
of the most delicious and nutritious fruit. 
Grapes are widely consumed as fresh fruit in 
India. It is also used for producing raisins, wine, 
juice, juice concentrate, squash, beverages, 
jams and marmalades.

The peel of grapes is the source of essential oil 
and pectin. It can also serve as a raw material 
to produce cattle feed and in preparation of 
candies. Raisins are rich source of sugar most 
of which is fructose and antioxidants. 

Grape’s production occupies significance in the 
context that it is the third most widely 
cultivated fruit after citrus and banana. 
Globally grapes production contributes to 
about 16% of the total fruit production. Grapes 
are laxative and diuretic. They are useful in 
fighting dyspepsia, hemorrhoids , stones in the 
urinary tract and bile ducts. They also activate 
liver functions, ease digestion, help to reduce 
cholesterol level of blood and eliminate uric 
acid. Its juice is used in cosmetics to bleach and 
soften skin. Grapes are rich source of 
flavonoids.

Grape is an important fruit crop of India. 
Maharashtra, Karnataka, Tamil Nadu, Andhra 
Pradesh and Punjab are the major grapes 
growing states. Maharashtra is the largest 
grapes producing state.

Table grapes must be packed in such a way as 
to protect the produce properly. The materials 
used inside the package must be new, clean, 
and of a quality such as to avoid causing any 
external or internal damage to the produce. 

The use of materials, particularly of paper or 
stamps bearing trade specifications is allowed, 
provided the printing or labelling has been 
done with non-toxic ink or glue. Table grapes 
shall be packed in each container in 
compliance with the Recommended 
International Code of Practice for Packaging 
and Transport of Fresh Fruits and Vegetables 
(CAC/RCP 44-1995). 

In the case of the "Extra" Class, the bunches 
must be packed in a single layer. 

Disorders in grape harvest.

i)  Water Berries: 

 Water berry is associated with fruit ripening 
and most often begins to develop shortly 
after berry softening. The affected berries 
become watery, soft, and flabby when ripe. 
They are almost normal in size, but their 
flesh is not firm. They shrivel and dry by the 
time of harvest. Such berries mostly confine 
to the tip of the main rachis or its branches. 
This disorder occurs due to dense 
cultivation and inadequate nourishment 
available to all the berries in a cluster. 
Excessive irrigation and nitrogenous 

fertilizers should be avoided during berry 
development to reduce water-berry 
formation.

ii)  Cluster-Tip Wilting: 

 Light brown lesions on the apical end of the 
rachis affect the conductivity of the rachis. 
This results in shrivelling and drying of the 
rachis at the tip of the bunch. Cluster 
pinching or berry thinning should be done 
to reduce excessive crop load on the vines. 
Ensuring adequate irrigation during the 
berry development and protection of 
bunches from direct sunlight also help in 
reducing the incidence of cluster-tip wilting. 

iii)  Shot Berries: 

 Shot berries are smaller, sweeter, round 
and seedless as compared to normal 
berries. They are formed due to delay in 
pollination and fertilization of a few flowers 
or due to inadequate flow of carbohydrates 
into the set berries. Boron deficiency, 
incorrect application of Gibberellic Acid and 
girdling are the reasons for shot-berry 
formation. Boron or Zinc deficiencies 
should be corrected. Application of GA at 
proper stage should be ensured. 

iv) Pink Berry: 

 As the bunch approaches maturity some 
berries in the bunch develop pink colour at 
random. The pink colour changes to dull 
red colour rendering the bunch 
unattractive. Incidence of pink berries is 
low in the early season crop and increases 
with the rise in temperature late in the 
season. Indiscriminate use of Ethereal for 
berry colouration can also cause this 
disorder. This is a serious problem in 
Thompson Seedless variety in Maharashtra.

v)  Bud and Flower Drop: 

 Flowers drop from the clusters just before 
and after opening. The buds drop on 
shaking the panicle. Excessive bud and 
flower drop results in reduction of yield. 
Atmospheric temperature, high 
phosphorus and total salt contents of the 
soil are the different factors causing this 
malady. Judicious irrigation practices and 
canopy management practices to improve 
ventilation during the flower development 
helps to minimize the flower bud and 
young berries drop. This phenomenon is 
prevalent in North India in the states of 
Punjab, Haryana and Rajasthan. 

vi)  Poor Cane Maturity: 

 In this disorder, shoots fail to mature, and 
their barks remain green until late in 
autumn. Such shoots turn pink-red due to 
low temperature in winter. It is more 
serious in vineyards, where the shoot 
growth is vigorous and dense; vines are 
planted closely, and excess nitrogen and 
irrigation are provided. 

 Judicious shoot pinching to check excessive 
vegetative growth; shoot thinning 30 days 
after summer pruning to prevent mutual 
shading of the shoots and promote light 
interception are some of the suggested 
remedial measures. Poor cane maturity is a 
common phenomenon observed in 
peninsular India.

DESCRIPTION OF CONTAINERS

The containers shall meet the quality, hygiene, 
ventilation, and resistance characteristics to 
ensure suitable handling, shipping, and 
preserving of the table grapes. Packages must 
be free of all foreign matter and smell.

Hazards Analysis Critical Control Points 
(HACCP) has become mandatory in the 
developed countries. Thus, farmers from 
developing countries desirous to export to 
developed countries must know the 
commercial quality standards and the safety 
requirements. Good Agricultural Practices 
(GAPs) and Good Manufacturing Practices 
(GMPs) are always requested from the 
importers. Handling and storage are the two 
points, which requires more attention. 

i)  For table grapes, the problems related to 
concentration of SO2 in the storage room as 
well as in the shipping box are very crucial, 
as on several occasions lots of table grapes 
have been blocked in the developed 
countries due to high concentration of SO2. 
Unfortunately the concentration of SO2 in 
the box is conditioned by the relative 
humidity inside the plastic bag and so it is 
difficult to control it. Safe limit for SO2 in 
grapes is 10 mg/kg. In Fig, the injury 
provoked by high content of SO2 on the 
berries is shown.

Pic - Bunch injured by SO2 treatment

ii)  Other problems are the mycosis and the 
mycotoxins. Cleaning and disinfestations 
help in reducing the contamination. The 

evaporator, floor, ceiling and walls should 
be properly cleaned and hygienic condition 
should be maintained. 

 Mycotoxins are more dangerous than 
mycosis. Raisins, decayed grapes, and wine 
are generally contaminated, but due to low 
concentration, it is not dangerous for the 
consumer. The risks are not only for the 
consumers but also for the workers, which 
take up the fungal spores with the 
respiration. The aflatoxins are caused by 
the fungus Aspergillus flavus and A. 
parasiticus. In table grapes and in wine, the 
most important mycotoxin is ochratoxin A, 
which is produced by Aspergillus 
ochraceous and Pennicillium verucosum. 
The colonisation occurs in the field after the 
colour turning stage of the berries.

Pic – Blackening of grape

Pic – Noble Rot

PACKAGING

Packaging is very important as good packaging 
protect the produce from any damage during 
storage, transportation, and other marketing 
operations. It provides convenience in handling 
during transportation and storage. 

The grapes meant for the local market are 
packed in ventilated corrugated boxes (2kg and 
10kg capacity), bamboo baskets (4kg-15kg) and 
plastic crates (6-12 kg). These boxes are lined 
with newsprint paper. Fine paper shred or fine 
hay is spread at the bottom and top of the box 
for cushioning. The open flaps of the box are 
secured firmly by an adhesive tape. The 
cartons are printed with information such as 
name of the variety, date of packing, weight, 
name of the consignee and consignor, 
destination for domestic markets. 

Table grapes for overseas market are packed in 
5 ply corrugated boxes of size 500x300mm 
accommodating 5 kg of grapes. The graded 
bunches are weighed into 5 kg lots in plastic 
trays. One or two bunches weighing between 
350-650 g are placed in small and thin 
polythene pouches. Before placing the 
pouches in the carton, the bubbled polythene 
cushion is placed at the bottom of the carton. A 
white and soft polythene liner is spread over 
the top of the bubble sheet. These pouches are 
arranged in a single layer in a slanting fashion 
in the carton. The flaps at the open end of the 
carton are folded before precooling. After 
precooling, dual purpose SO2 releasing pads 
are placed over the pouches. A few opening 
points are also provided in the cartons for free 
circulation of air. Attractive printing and 
marking of cartons is also done for the export 
packing.

The Corrugated Fiber Board boxes made of 
craft paper is sufficiently available and lighter 
in weight and recyclable. In addition, desired 
strength may also be reinforced in to the C.F.B. 
cartons through the judicious selection of 
lining material. The boxes which could be 
designed in varying forms are amenable to 
printing of quality parameters and other 
pertinent related information on the package 
itself. These cartons can also be made 
waterproof and therefore are ideally suited for 
pre-cooling treatment, storage in cold storage 
and transportation in insulated containers, 
especially for exports from the ports through 
sea route or by air from airports.

Rupturing, pressing, rotting, and shattering are 
main causes of losses in packaging. The 
percentage of losses in packaging depends on 
the number of layers of bunches arranged in 
containers and distance transported between 
markets.

CRITERIA FOR SELECTION OF PACKAGING 
MATERIAL:

Packaging material should. 

• Be food grade. 

• Protect the quality and quantity of the 
produce. 

• Prevent spoilage during transportation and 
storage. 

• Maintain the freshness of grapes. 

• Convenient and suit the need of the 
consumer. 

• Attractive for display. 

• Gives information about quality, variety, 
date of packing, weight, and price. 

• Be convenient in handling operations. 

• Be environment friendly and 
biodegradable. 

• Be free from contaminating chemicals. 

STORAGE STRUCTURES: 

Storage is an important aspect of post-harvest 
operations. Grapes should be pre-cooled 
promptly after harvest. After pre-cooling, the 
dual releasing Sulphur dioxide pads (Grape 
guard) are placed with their coated surfaces 
downwards on the filled plastic pouches and 
covered with the polythene liner. Grapes are 
stored in cold storage where the temperature 
and humidity are maintained at 0-2° C and 
90-95% respectively. The arrangement of 
boxes in the cold storage to ensure uniform 

cooling of all berries and surroundings is very 
important.

TRANSPORTATION: 

The post- harvest losses in transit can be 
minimized substantially by quick and efficient 
transportation. 

Because of its considerable impact- and 
pressure-sensitivity, packages of this cargo 
must be secured in such a way that they are 
prevented from damaging each other. Spaces 
between packages or pallets must be filled, to 
prevent slippage or tipping. By selecting the 
correct packaging size or cargo , holds can be 
tightly loaded (without spaces).

Pic – Reefer Truck

The following points should be considered 
during transportation of grapes:- 

1.  Transportation should be quick. 

2. Rough handling of boxes/cartons during 
loading/unloading should be avoided. 

3.  Over loading by using tier system should be 
avoided. 

4.  Low temperature should be maintained 
during transportation. 

5.  To reduce bruising, good shock absorbers 
should be used on rough roads. 

6.  Use of pallets be made to avoid handling 
losses. 

7.  Rail reefer container should be preferred 
over road transport. 

8.  No mixing of grape packs with the packs of 
other commodities. 

9.  Excessive rough roads should be avoided. 

10. Use of reefer containers should be 
encouraged.

Experiment of a transit vibration test carried 
out for grapes. 

Figure shows the vibration table and the 
wooden bracing used to hold the stacks 
upright.

STORAGE

Fresh grapes can be stored in cold stores for a 
period of about 6 weeks. Grapes should be 
pre-cooled promptly after harvest in separate 
rooms with large refrigeration capacity, high air 
velocity and high relative humidity. They are 
normally pre-cooled at 1-2° C within 6 hours of 
harvest. After pre-cooling, the dual releasing 
Sulphur dioxide pads (Grape guard) are placed 
with their coated surfaces downwards on the 

filled plastic pouches and covered with the 
polythene liner. The boxes with sufficient air 
circulation are closed and shifted to cold 
storage rooms where the temperature and 
humidity are maintained at 0-2° C and 90-95% 
respectively. In the cold storage ensure 
uniform cooling within a box and it’s 
surroundings.

COOL CHAIN

Cool chain is essential during the transport of 
export quality commodity all the way from the 
farm to the customer. This helps in maintaining 
the temperature inside the box at the same low 
level as in the cold storage.

The various stages of the cool chain are: 

1.  Coldstore at the farm. 

2.  Refrigerated truck from farm to the airport 

3.  Coldstore at the airport. 

4.  Building up of the pallet in a coldstore at 
the airport. 

5. Loading the aircrafts directly from the 
coldstore in a short time. 

6. Cargo aircraft maintains coldstore 
temperature in hold. 

7.  Off loading direct into a coldstore in the 
receiving country. 

8.  Refrigerated truck to the customers. 

Pic - Normal EPS Thermocol Food Grape Boxes , 
Capacity 4 to 9 kg , 390mm x 320mm x 150 mm

OPTIMUM TEMPERATURE:

Grapes can be stored at 0.0 to 2° C. The highest 
freezing point for berries is -2.1° C, but freezing 
point varies depending on SSC. 

Optimum Relative Humidity 

90-95% RH and an air velocity of approximately 
6-10 meter per minute (MPM) is suggested 
during storage.

GUIDELINES BEFORE STUFFING A REEFER 

•  Ensure the floor and drains are free of 
debris 

•  Generally, check the container for 
suitability (odour, condition, cleanliness & 
insulation etc.) 

• Check the refrigerating machinery , 
temperature alarms , safety cut outs and 
back up data recording batteries 
operational 

•  Make a note of the location of each 
portable temperature recorder, supply and 
return air 

•  Ensure that shipping line has completed 
pre trip checks/ inpections (PTI) on delivery 
of the reefer

COLD STORAGE: 

The cold storage of grape is done at the 
temperature varying between 0-2° C and 
relative humidity ranging from 90% to 95%. 
Cold storage of grapes extends the shelf life of 
grapes by 3 to 4 months. Besides, it also 
preserves the freshness of fruit, prevents 
decay and discoloration. In addition, it also 
minimizes the discolouration on account of 
moisture loss and maintains the stem in good 
condition. Use of slow release grape guards 
further enhance the storage period in a cold 
storage. 

Since the cold storage do not have pre-cooling 
air movement facilities for quick cooling, 
pre-cooling prior to cold storage is a basic 
requirement for rapid removal of field heat. 
During storage, shattering of berry can be 
minimized by avoiding rough handling. 
Freezing is more in less sugar containing 
clusters and water loss is more in fruits of 
heavy bearing vineyards. The uniform 
maintenance of temperature and humidity 
prevents berry cracking.

PRE-COOLING OF CARGO 

It is done to pre-cool products to the required 
carriage temperature before being stuffed into 
the container.

Cargo stuffed at temperatures above carriage 
temperature (hot-stuffed) can cause 
considerable strain on the reefer unit and 
damage to cargo. 

During loading, a tightly insulated duct 
(atmosphere insulating curtains)between the 
cold storage and container prevents warm, 
highly humid, ambient air from entering the 
reefer container

PREPARATION OF CARGO FOR THE 
CONTAINER

Chilled: Pre-cool cargo before loading .

Ascertain the range of temperatures that all 
cargo can be carried at 

Ascertain any carrying instructions that are 
applicable to the cargo. 

Adequate wrapping for frozen / chilled cargo 

The packaging should be strong, adequately 
ventilated and waxed/laminated Cargo to be 
good quality and properly sanitized.

Cartons must have ventilation holes for grapes.

CHECKLIST FOR STOWAGE OF REEFER CARGO

Cargo should not be loaded beyond the end of 
the T-floor 

Cargo should not be loaded above the red load 
line 

Cargo must be stable on the floor and tightly 
wedged so it doesn’t shift during passage 

Unit must always be set at the proper carrying 
temperature and this set temperature will vary 
according to the cargo being loaded 

Dehumidification controls must be checked 

If pre-cooling is required, it must be the cargo 
that is pre-cooled and not the container, unless 
the container is loaded in an airlocked cold 
tunnel in the cold storage 

Appropriate vent cartons for chilled cargo 
promote proper airflow through the container. 

Cartons should be vented on the top and the 
bottom to allow air to circulate upwards 
through the load.

As air will follow the path of least resistance, 
there should not be any restrictions for air flow 
and any gaps between the pallets and the 
doors must be closed using cardboard or even 
wood. This will then force the air to circulate 
correctly and reduce the potential for heat 
sinks (warm air continuously circulating) near 
the doors. 

Cartons should be stacked directly on top of 
each other. 

If palletized then the corner of each carton 
should be supported by the pallet 

Any holes in chilled goods should line with the 
holes in cargo beneath it.

Place a weatherproof placard on the container 
door and/or next to the temperature readout 
stating the minimum and maximum carrying 
temperature, as well as other instructions such 
as atmospheric conditions.

FOR CHILLED CARGO LIKE GRAPES

Respiration from cargo requires air circulation 
to remove heat, natural gases and water vapor 

VENTILATION 

Fresh air is induced to remove carbon dioxide 
and other gases released from the products. 

VENTILATION: HOW DOES WRONG SETTING 
AFFECT THE CARGO?

Ethylene gas, which is produced by some fruit 
commodities, will not be removed. 

Respiration from the cargo (CO2) will not be 
removed. 

If there is an error , the shelf life of the product 
will be shortened. Too much ventilation will 
make it difficult for the reefer machinery to 
maintain the temperature, and this will cause 
an increase in the temperature inside the 
container. 

PRECAUTIONS TO BE TAKEN WHILST 
LOADING IN THE REEFER CONTAINER.

Cartons must be designed to withstand the 
weight of other stacked cartons. 

Overloading cartons and stacking them beyond 
their designed limits can cause damage to the 
cartons and their contents. 

The cargo must cover the entire floor to secure 
proper distribution of cooling air. 

If the floor is not covered by the cargo, heavy 
cardboard must be placed where no cargo is 
stowed to secure proper air distribution. 

Cargo should be as per the red line load mark. 

There should not be any void spaces in 
between cargo. 

Any foreign materials should be removed. 

T-floor channels should not be blocked.

CLAIMS AND INCIDENTS

• Many cargoes outturn well, and claims 
represent a fraction of 1% of the containers 
carried. It is important that the prompt 
appointment of a surveyor in the event of a 
potential claim. 

• The following list, while not exhaustive, 
contains occurrences often reported in 
cargo claims.

• Lack of container preparation for loading, 
causing issues such as tainting and lack of 
general cleanliness.

• Containers off-power and, therefore, 

off-refrigeration for extended times beyond 
allowed times for power-off. 

• Wrong settings due to incorrect 
information supplied or interpreted. 

• Failure to monitor properly leading to 
failure to correct faults or wrong settings.

• Poorly pre-cooled or overcooled cargo.

• Cargoes with insufficient Practical Storage 
Life (PSL).

• Badly stowed cargo impeding airflow, many 
with low quality packaging. 

• Use of inappropriate packaging materials.

• Excess fresh air ventilation for live cargoes 
causing evaporators to ice up. 

• Incorrect defrost interval where this must 
be set manually. 

• Incorrectly booked cargo leading to 
operational and commercial problems.

• Fahrenheit and Celsius temperatures 
interchanged or wrongly converted. 

• Additional issues include physical damage, 
broken security seals, air probe. 

• Temperature sensor failures, partial or 
complete loss of refrigerant and generator 
failure.

DELAY

60% of claims can be attributed to human 
error, and negligence by one individual can 
have serious consequences. For example, 
mishandling by a gantry crane operator could 
damage the cooling plant or its controls, 
leading to incorrect readings on the Partlow 
charts or Cox recorders. 

INVESTIGATING CAUSE OF DAMAGE 

• The following documents and information are all helpful when investigating the cause of 
damage, and when attempting to deduce if it is pre-shipment or a failure to care for the cargo 
in transit, and if the latter at what point of the cold chain this occurred: 

• Data downloads from the reefer container – checking also that there has been no inappropriate 
alteration or manipulation of the data. 

• If fitted (and increasingly rare), Partlow charts. 

• Temperature record logs from the terminal and any holding areas 

• Temperature record logs from the carrying vessel(s) 

• PTI (Pre-Trip Inspection) documentation 

• Service reports and records of any repairs carried out. 

• EIR (Equipment Interchange Receipt) documentation and tracking data 

• Shipper’s mobile temperature recording devices (Ryan recorder or TempTale for example); 
noting their position within or on top of the stow. 

• Bills of lading and carriage instructions.

Ref link: https://www.ukpandi.com/media/files/imports/13108/bulletins/6686-table-grapes.pdf



PHOTOS OF THE MONTH

Photo of a Grape field 

Photo of a Grape field, Germany 



BACK-TO-BASICS

QUESTION OF THE MONTH

LAST MONTH’S QUESTION

ANSWER

Order of
Replies Name Organization

Which country is the largest producer of grapes in the world?

Please send your replies/ answers ONLY to: marine.newslink@tataaig.com

Q) Is there any shelf life of cement?

The shelf life of cement is 3 months from the date of manufacture.

CORRECT ANSWERS SENT BY: (In order of replies received)

1

2

3

4

5

6

7

8

Jay Vakharia

Jayesh Nair

Sohag Parikh

Hema Raghav

Mitul A Shah

Rohit Singh

Rohan Dinesh Lodaya

Bharat Bhushan

Probitas Insurance Brokers

Optima Insurance Brokers Pvt Ltd.

Zydus Lifesciences Limited

Optima Insurance Brokers Pvt Ltd.

Probitas Insurance Brokers Pvt. Ltd.

Beacon Insurance Brokers 

Insurance World

Optima Insurance Brokers Pvt Ltd.



IF YOU HAVE ANY COMMENTS/ FEEDBACK PLEASE SEND IT TO

Shioram Balachandran (98206 34466)

SVP & National Head - Marine

Email: marine.newslink@tataaig.com

Capt. Hazique M. Shaikh (7666 981238)

Marine Loss Control Engineering

Email: marine.newslink@tataaig.com

DISCLAIMER

The publication is for private circulation only. it is for internal additional information of 

employees and associates. Views expressed in the article are personal views of author and 

the publisher, editor does not own any responsibility legally or otherwise. Though due care is 

taken to give accurate information, the readers are advised to verify independently, the 

correctness of the information given. For all earlier month’s Marine Newslink issues, please do 

visit our website link

https: //www.tataaig.com/Marine

Tata-AIG General Insurance Company Limited,

15th Floor, Tower A, Peninsula Business Park, 

G.K. Marg, Lower Parel, Mumbai 400013.

www.tataaig.com

CONTACT US


