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PRODUCE TRANSPORTATION 

Produce must often be transported as part of fresh handling, whether from the field to the 

packinghouse, from the packinghouse to storage facility, or to various destination markets. 

During transport, produce must be stacked in ways that minimize damage, then be braced and 

secured. An open air vehicle can be loaded in such a way that air can pass through the load, and 

provide some cooling of the produce as the vehicle moves. Traveling during cooler hours (night 

and early morning) can reduce the heat load on a vehicle that is transporting produce. 

Refrigerated transport is highly recommended for most perishable horticultural produce. 

Temperature management is especially critical during long distance transport, and proper air 

flow is the most important factor in ensuring that the load stays cool. Loads must be stacked to 

enable proper air circulation to carry away heat from the produce itself as well as incoming heat 

from the atmosphere and off the road. Transport vehicles should be well insulated to maintain 

cool environments for pre-cooled commodities and loads should be braced away from the side 

walls and back door of the trailer. 

Average road temperatures can be much higher than air temperatures during hot months of the 

year. In the western U.S., road surface temperatures can be 22°C (40 °F).higher than the air 

temperature, making it difficult for refrigerated vehicles to maintain recommended temperatures. 
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Refrigerated Vehicles-- Pre-loading Checklist 

~_ Refiigeration unit operating proper1y? 

TIlennostat ca Hbrated? 

_ Refiigeration air chutes and ducts proper1y installed and in good repair? 

Door sea]s in good condition? 

_ 	 Doors sea1 tightly when closed? 

Walls free ofcracks and holes? 

Front bulkhead installed? 

Floor drains open? 

Inside ofvehicle clean and odor-free? 

Floor grooves free ofdebris? 

_ Inside height, width, length adequate for load? 

Load braces and other devices available to secure load? 

_ Is the vehicle trailer pre-cooled (or pre-warmed)? 

Source: Ashby, 1995 
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STACKING PATTERNS/PALLET AND SLIP SHEET LOADS 

Containers should he loaded so that they are away from the side walls and the floor of the 

transport vehicle in order to minimize the conduction ofheat from the outside environmf'llt. ]n the 

diagrams belov •. the numhers of cartons refer to ho\v many cartons would be in contact with the 

walls and floor ofthe truck when fully loaded. 

Only the load on the bottom right is fully protected from heat transfer. The use of pallets keeps 

the cartons off the floor, while center-loading leaves an insulating air space between the pallet 

loads and the outside walls. 
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Source Ashby. B. H. el aL 1987 
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BRACING TifF LOAD 

'Illcre should always hc all air space betwcell thc last stack of produce and the back of the 

transport vehicle. 'nle load should be braccd to prc\'cnt shifting against the rear door during 

transit. If the load shifts. it can block air circulatioll. and fallen cartons can prcsent great danger 

to workers who open the door at a destination market. A simple wooden brace can be 

constructed and installed to prevent damage during transport. 

Wooden brace (rear door): 

Nominal 2:><4 
(apptCIX. 38><S9mm) 

Extemal wall of 
trailer 

Wooden braces for side walls 

Vinyl air bag can be used, but they are heavy 

and can become expensive to 

build and transport, Air-filled 

bags made of vinyl can provide 

excellent bracing amJ 5 cm of 

added insulation (2" thick) 

against side walls. The bottom 

of the pallets are braced withWooden 

block ­ wood blocks to prevent load -brace 


shifting:
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COSTS AND BENEFITS OF USING ICE FOR COOLING DURING TRANSPORT TO 
MARKET 

Costs: 

Ice 

Reduced amount ofproduce per load 

(all other expenses are assumed to be the same) 


Benefits: 

Reduced water loss 

Reduced decay rates 

Higher quality during marketiug 

Longer shelflife 


Example 1: 
with ice no cooling 

112 ton pick-up load of mixed lettuces 750lbs 1000Ibs 
cartons @$2.50 each (20 Ibs/carton) 38 cart'ons = $95 50 cartons=$125 
ice ($0.50110 Ibs) $0.05I1b 250 Ibs = $12.50 o 
water loss/decay rate 5% 10% 

losses (37.50Ibs) (100Ibs) 

Produce available to seD 

Quality grades highest ($1.19I1b) 
second ($0.69.lb) 
lowest ($0.25I1b) 

Market value 
Costs containers 

Ice 

Potential net sales per load 

712.51bs 

90% =$742) 
10% =($49) 
0% 

$812 
($95) 
($12.50) 

900lbs 

60%=($535) 
30%=($186) 
20% =($45) 

$766 
($125) 
o 

$704.50 $641 


USE OF ICE DURING TRANSPORT: 

Remember to consider the added weight of the ice when calculating vehicle loads. 


Use package ice or apply ice in channels or windrows (do not block air flow by 

applying in a uniform solid layer). 


Avoid setting the thermostat too low in a refrigerated vehicle (below 2 °C or 35 °F)-_ 

this will cause ice to freeze solid and create a barrier to air flow. 
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Example 2: Transporting fresh peas in wooden crates from Punjab to Gujarat State in December. 

Market location 
\\ith ice 
Gujarat 

no co ·ling 
Punjab 

open load offresh peas 
crates @ Rs 20 (20 kg/crate) 
ice (Rs 2511 00 kgs) Rs 0.251kg 
water loss/decay rate 

losses 

-_..__.. 

500 kg 
25 crates= Rs 500 
250 kg == Rs 65 
5% 
(25 kg ) 

~--.--~~---.--~~-

700 kg 
35 crates = 

0 
15% 
(l05 kg) 

..--~-

Rs 700 

Produce available to sell 475 kg 595 kg 

Market value Rs 20lkg Rs 5lkg 
Rs 9500 Rs 2975 

Costs containers (Rs 500) (Rs 700) 
Ice (Rs 65) 0 

Potential net sales per load Rs 8935 Rs 2275 

Profits will depend upon the cost of transport. Fees for freight can be quite high (up to Rs 6000 
per load) before the use of ice for cooling peas in December becomes unprofitable. 
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SOURCES OF TRANSPORT EQUIPMENT AND SUPPLIES 


ethylene absorbers 

ethylene scrubbers 

ice-packs. ice wraps. 
freezable gel-filled or water-filled bags 
"cool guard" 

loading guide 

mini-reefers (slip in cooler for pick-ups) 

refrigeration system 

temperaturelhumidity data loggers 

temperature recorders 

thenna-cover 

transport services 

DeltaTRAK Inc. 


TUBAMET AG 


Aladdin Industnes. Inc. 

Cargo Technology Corp. 

IFC 


TransFRESH Corp. 


CMF Corp. 


Carner Transicold 


DeltaTRAK Inc. 

Dickson 

Sensitech Inc. 


DeltaTRAK Inc. 
Dickson 

ThennaGard. Inc. 

Roadway Express 
SeaLand SerYlce. Inc. 

For addresses and phonelFAX numbers for suppliers, please refer to Appendix D. 

'1 
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