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POST-HARVEST HANDLING AND 
TRANSPORTATION METHODS THAT 

ALLOW SMALL-SCALE GROWERS TO 
DELIVER TOP-QUALITY PRODUCE 



 
Why are good post harvest 
practices important? 



High-quality, disease free produce 

with a good shelf life is a result of 

good production practices, proper 

handling during harvest, and 

appropriate post harvest handling 

and storage.  ---- ATTRA, Post 

harvest handling of fruits and 

vegetables 





Maintain Quality 

• Appearance 

• Texture 

• Flavor 

• Nutritive value 

 

 













Protect Food Safety 

• Maintain good sanitation 

• Avoid introduction of pathogens 

• Keep from spoilage 



Reduce Losses Between  
Harvest and Consumption 
• Improves efficiency 

• Improves profitability 

 



Process begins the moment produce 
is harvested 

• Avoid rough handling 
– Train workers – what and how 

• Use appropriate harvesting container 

• Try to avoid harvest in excessive heat 

• Keep product as cool as possible while 
awaiting transport to the packing shed  
– Shade 

– Get to the shed 



Packing Methods 

• None ???? 

 

• Field packing 

 

• Packing shed 

 



Field packing 

• Picking into final package 

– Reduced handling and associated damage 

– Reduces labor cost 

– Strawberries and peaches 

 

• Self propelled field packing systems 

– Peppers and snap beans 











Trip from field to packing shed 

• Slow down ---- smooth ride 

• Keep shaded if long trip or will sit out at shed 
before being packed 



Packing Shed 



Packing Shed 

• Roof with or without sides 

• Packing line 

• Cold storage area 

• Loading dock 



Packing line 

• Should be appropriate for size of your 
operation 

• Should be designed to work with commodity 
you grow 

• Vary widely by producer 



Components 

• Dump 

• Receiving line 

• Washer (waxer) 

• Inspection table 

• Sizer (label applicator) 

• Sorting tables 

• Boxing 

• Conveyors 

 

 







Cold Storage 

• Most important factor for maintaining quality 

– Removes field heat 

– Lowers respiration 

– Reduces water loss 

– Decreases sensitivity to ethylene 



Even after picking, strawberries remain 
alive and produce heat as a natural 
consequence of respiration. The amount 
of heat they produce depends on the 
storage temperature. At 32 F a ton of 
strawberries will produce approximately 
3,300 Btu per day, whereas at 80 F, a ton 

will produce 41,800 Btu!  





Why cool? 

• Suppress enzymatic degradation and 
respiratory activity (softening)  

• Slow or inhibit water loss (wilting)  
• Slow or inhibit the growth of decay-

producing microorganisms (molds and 
bacteria)  

• Reduce production of ethylene (a ripening 
agent) or minimize the product's reaction to 
ethylene.  
 



Lowest safe temperature 











Cold storage compatibility 

• Ethylene  

– Producer 

– Sensative 

• Similar temperature 

• Similar relative humidity 





Alfalfa Sprouts 
Amaranth 

Anise 
Artichoke 
Arugula* 

Asparagus* 
Beans: Fava, Lima 

Brean Sprouts 
Beet 

Belgian Endive* 
Bok Choy 
Broccoli* 

Broccoflower* 
Brussels Sprouts 

Cabbage* 
Carrot* 

Cauliflower* 
Celeriac 
Celery* 
Chard* 

 

Chinese Cabbage 
Chinese Turnip 

Collard* 
Corn: Sweet, Baby 

Cut Vegetables 
Daikon* 

Endive* - Chickory 
Escarole* 

Fennel 
Garlic 

Green onion* 
Herbs* (not Basil) 

Horseradish 
Jerusalem Artichoke 

Kailon 
Kale 

Kohlrabi 
Leek* 

Lettuce* 
Mint 

 

Mushroom 
Mustard Greens* 

Parsley* 
Parsnip 

Radicchio 
Radish 

Rutabaga 
Rhubarb 
Salsify 

Scorzonera 
Shallot  

Snow Pea* 
Spinach* 

Sweet Pea* 
Swiss Chard 

Turnip 
Turnip Greens* 
Water Chestnut 

Watercress* 
 

Group 1A – Vegetables 
32-36oF, 0-2oC, 90-98% rh 

Ethylene level should be kept below 1 ppm in storage area.  
* products marked with an asterisk are sensitive to ethylene damage. 
 
 

http://postharvest.ucdavis.edu/files/98909.gif


Apple 
Apricot 

Avocado, ripe 
Barabados Cherry 

Blackberry 
Blueberry 

Boysenberry 
Caimito 

Cantaloupe 
Cashew Apple 

Cherry 
Coconut 

 

Currant 
Cut fruits 

Date 
Dewberry 
Elderberry 

Fig 
Goosebery 

Grape 
Kiwifruit* 

Longan 
Loganberry 

Loquat 
 

Lychee 
Nectarine 

Peach 
Pear: Asian & European 

Persimmon* 
Plum 

Plumcot 
Pomegranate 

Prune 
Quince 

Raspberry 
Strawberry 

Ethylene level should be kept below 1 ppm in storage area.  
* products marked with an asterisk are sensitive to ethylene damage 

Group 1B - Fresh Fruit 
32-36oF, 0-2oC, 85-95% rh 
 
 

Ethylene level should be kept below 1 ppm in storage area.  
* products marked with an asterisk are sensitive to ethylene damage. 
 
 



Ethylene level should be kept below 1 ppm in storage area.  
* products marked with an asterisk are sensitive to ethylene damage. 
 
 

Basil 
Beans: Span, Green, Wax 
Cactus Leaves (Nopales) 
Calabasa 
Chayote* 
Cowpea (Southern Pea) 
Cucumber* 
Eggplant* 
 

Kiwano (Horned Melon) 
Long Bean 
Malanga 
Okra* 
Pepper: Bell, Chili 
Squash: Summer, Soft Rind* 
Tomatillo 
Winged Bean 

Group 2 – Vegetables 
45-50oF, 7-10oC, 85-95% rh 



Ethylene level should be kept below 1 ppm in storage area.  
* products marked with an asterisk are sensitive to ethylene damage. 
 
 

Avocado, unripe 
Babaco 

Cactus Pear, Tuna 
Calamondin 
Carambola 
Cranberry 

Custard Apple 
Durian 
Feijoa 

Granadilla 
Grapefruit* 

Guava 
Juan Canary Melon 

Kumquat 
Lemon* 
Lime* 

Limequat 
Mandarin 

Olive 
Orange 

Passion Fruit 
Pepino 

Pineapple 
Pummelo 

Sugar Apple 
Tamarillo 
Tamarind 
Tangelo 

Tangerine 
Ugli Fruit 

Watermelon 

 
 

Group 2 – Fruits 
45-50oF, 7-10oC, 85-95% rh 



Ethylene level should be kept below 1 ppm in storage area.  
* products marked with an asterisk are sensitive to ethylene damage. 
 
 

Bitter Melon 
Boniato 
Cassava 

Dry Onion 
Ginger 
Jicama 
Potato 

Pumpkin  
Squash: Winter, Hard Rind* 

Sweet Potato* 
Taro (Dasheen) 

Tomato: Ripe, Partially Ripe & 
Mature Green  

Yam* 

Group 3 – Vegetables 
55-65oF, 13-18oC, 85-95% rh 

http://postharvest.ucdavis.edu/files/98912.gif
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Ethylene level should be kept below 1 ppm in storage area.  
* products marked with an asterisk are sensitive to ethylene damage. 
 
 

Atemoya 
Banana 

Breadfruit 
Canistel 

Casaba Melon 
Cherimoya 

Crenshaw Melon 
Honeydew Melon 

Jabolicaba 
Jackfruit 

Mamey Sapote 
Mango 

Mangosteen 
Papaya 

Persian Melon 
Plantain 

Rambutan 
Sapodilla 
Sapote 

Soursop 

Group 3 - Fruits 
55-65oF, 13-18oC, 85-95% rh 

http://postharvest.ucdavis.edu/files/98912.gif


Cold storage methods 

• Mechanical Refrigeration 

• Evaporative 

• Ice 

• Underground 

• High altitude 



Mechanical Refrigeration 
Cooling 
• Forced Air 

 

• Room Cooling 





CoolBot systems take LONGER to cool down 
+CoolBot Systems recover SLOWER after you open the door 
+Poor functionality below 36 F (2 C) 
+You can't freeze things with a CoolBot 
+Running through the winter 
+Automatic Restart when you lose electricity 
  
  
More things that don't work well with CoolBots 
+Portable Air Conditioners 
+Using the CoolBot to cool a room above 61 F (16 C) 
+Room is too big *or* Airconditioner is too small for the room size 
+Rooms that have less than industry standard Cold-Room insulation 
+You have even small GAPS or HOLES in the room 
+Air Conditioners without a DIGITAL DISPLAY 
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    If you want to be at 37F or above (2.8C) and you open the door 
less than 5 times/hour you will absolutely love us. We will save you 
thousands in up-front costs, but we'll save you MORE than that in 
electricity savings and repair bills! 
    If you need to keep things at 36F (2.2 C)(, and you open the 
door less often and you don't mind that it takes a few hours to get down 
to 36, you'll be really happy, too, but you won't save nearly as much 
electricity over a conventional system (yes, I know it's just a ONE 
degree F drop, but it's true!). 
    If you need to be under 34F (1.5 C) you aren't going to be happy 
with us unless you oversize the air conditioner and NEVER open the 
door. And you wont' save any money in electricity. 





Introduction to 

Proper Postharvest Cooling and Handling Methods 

 

Prepared by 

M. D. Boyette, Extension Agricultural Engineering Specialist 

L. G. Wilson, Extension Horticulture Specialist 

E. A. Estes, Extension Marketing Specialist 

Sponsored by the Energy Division, North Carolina Department of Commerce, with petroleum violation 

escrow funds, in cooperation with the Agricultural Extension Service, North Carolina State University. Any 

opinions, findings, conclusions, or recommendations expressed herein are those of the authors and do not 

reflect the views of the Energy Division, North Carolina Department of Commerce.  



Room Cooling 



Forced Air Cooling 



COOL AND SHIP:  

A LOW-COST, PORTABLE FORCED-AIR COOLING UNIT 

 









Transportation Methods 

• Open Vehicle 

• Refrigerated Vehicle 

– Box Truck 

– Tractor Trailer 









Resources 






