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Get more produce with 
less work by preventing 

problems before they 
occur! 



You cannot improve the 
quality of produce once it 

has been picked! 



Reduce produce loss: 

• Before you plant 

• When the garden is growing 

• Harvest decisions 

• Postharvest handling 



What are we trying to 
avoid? 



Surface Damage 



• Most postharvest decay is 
from fungi 

• Non-visible infection in the 
field can degrade produce 
once in storage  

• Wet, nutrient providing 
environments = fungal 
growth 

 

Postharvest Decay 



• Snap beans 

– #1 post harvest issue 

– Overhead irrigation provides a perfect environment 

Botrytis/Gray mold 



• Lettuce 

– Dense plantings lend to less air flow 

Botrytis/Gray mold 



• Tomato 

– Can cause “Ghost spotting” 

– Enters through mechanical injury points, growth cracks, 
stem scar 

Botrytis/Gray mold 



1. Keep leaves and produce as dry as possible 

2. Remove field heat quickly 

Botrytis/Gray mold 



• Thrives in high humidity and high temperatures 

• Commonly found in the soil 

• Soil remaining on crop while in storage is often a 
source  

• Injury = point of entry 

• Soft tissue, often slimy, wet and stinky 

 

 

Erwinia / Bacterial soft rot 



• Onion 

– Do not harvest early 

– Crop rotation 

– Avoid overhead irrigation 

 

 

Erwinia / Bacterial soft rot 



• Potato 

 

Erwinia / Bacterial soft rot 



• Cool produce quickly and adequately to prevent 
moisture condensation 

• Limit soil on produce going into storage 

 

 

Erwinia / Bacterial soft rot 



“Quality” and “Safety” are 
two different things. 



Human Pathogens 



Produce Safety Challenges 

• Fresh produce is often consumed raw (i.e., not 
cooked) 

• Microbial contamination on produce is extremely 
difficult to remove once present 

– Natural openings, stem scars, bruises, cuts 

– Rough surfaces, folds, netting 

• Contamination is often sporadic 

• Bacteria can multiply on produce surfaces and in 
fruit wounds, provided the right conditions are 
present 
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BEFORE YOU 
PLANT 







Before You Plant 









Before You Plant 
• Planting location 

– Sun? 

– Watering? 

– Previous disease issues? 

– Previous insect issues? 



Before You Plant 
• Soil health 

– Soil pH? 

– Soil nutrient analysis? 

– Soil organic matter content? 





High Soil Nitrogen 

• Flavor loss 

• Decreased firmness 

• Increase in produce decay 

• Reduction in storage quality 

• Increases vegetative growth 

• Increases shading and lower wood death 

• Does not increase 

– Fruit size 

– Overall yield 

– Soluble solid content 



• Tomato 

–  Gray wall 

–  Internal browning  

High Soil Nitrogen 



• Pepper 

– Stip/color spotting/black spotting (bell, pimento, 
elongated peppers) 

High Soil Nitrogen 



Calcium Deficiency 

• Lettuce Tip Burn 

– Physiological 



DURING THE 
GROWING 
SEASON 



During the Growing Season 

• Garden sanitation 



During the Growing Season 

• Row cover 



During the Growing Season 

• Weed management 



During the Growing Season 

• Watering close to harvest 

 Bruising 

Disease 

Early sprouting in root and 
bulb crops 

 

 

Flavor 



Foliar Moisture 

• Increase in diseases 

• Increase in fungal spore spread 

Irrigation Practices 



AT HARVEST 



At Harvest 

• Early morning harvest is ideal 

• Use clean sharp knife when needed 

• Frequent harvests stimulate more production 

• Don’t damage the harvest! 

• Foliage should be dry 

• Ensure correct maturity 

 

 

 



Cabbage •Harvest heads when 
they are hard and firm. 
 
•Cut the head at the 
base of the plant. 
 
•Larger heads may 
split when harvesting 
on hot days, but the 
produce is still edible. 
 
•Refrigerate in high 
humidity areas. 
 
•Use within 1 to 2 
weeks of harvest 
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Carrots 

•Carrots can be harvested when 
they are at least ½ inch in 
diameter.  
 
•Use a pitchfork or shovel and dig 
along side the row. 
 
•Gently lift the carrots out of the 
soil. 
 
•Remove tops and wash prior to 
storage 
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Cucumbers 

•Harvest at 4 – 6 inches and 
dark green. 
 
•Harvest every 2 – 3 days for 
optimum maturity. 
 

•Hold the vine with one hand 
and pull the fruit off with the 
other to avoid damaging the 
vine. 
 

•Store in the refrigerator for 
only a few days. 

 

 

 



Eggplants 

•For the common large dark purple eggplant, harvest at 6 
– 10 inches. 
 
•If  the common eggplant gets too large they will have a 
bitter taste. 
 
•Use gloves and scissors as the stems have small thorns. 
 
•Do not refrigerate. 
 

 



Green Beans 
• Green beans should be 

harvested when they are 
3 to 6 inches long and 
slender. 

 

•  Be careful not to break 
the branches. 

 

• Refrigerate after harvest 
in a plastic bag. 

 

• Do not wash beans until 
they are ready to be 
cooked. 



Lettuce • Harvest loose leaf types 
before they form a flower 
shoot.  
 

•Harvest head lettuce 
when the heads are firm, 
cut at the soil level and 
remove any dead or 
brown leaves.   
 
•Do not get wet.   
 
•Hot days will cause 

lettuce to become bitter. 

 

•Store in the refrigerator 

 
 



Peppers 

• Harvest peppers when 
they are firm and dark 
green.  You can leave 
some varieties on the 
plant to turn red, 
orange, yellow or dark 
purple.  

 

• Harvest when the plants 
are dry to reduce spread 
of plant disease. 

 



Summer Squash 
• Zucchini and Yellow Squash 

should be harvested at 6-10 
inches long and are glossy. 

• Zucchini should be cut from 
the plant with a clean sharp 
knife.  Wear gloves, plants 
have spines. 

• Yellow squash can be hand 
harvested by twisting and 
pulling the fruit. 

• Both are easily bruised, so be 
gentle. 

• Refrigerate after harvesting. 
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Tomatoes  

• Tomatoes can be 
harvested when they 
first show pink color if 
you will be keeping 
them a long time.  

 

• Gently twist them off 
the branch.   

 

• Tomatoes should not be 
refrigerated. 

 

• Ripen picked tomatoes 
out of sunlight 



 
Watermelons 

• Roll the watermelon and 
look at the bottom.  If 
the “Ground Spot” is 
yellow, the melon should 
be ripe. 

 

• The tendrils (short, curly 
stems) next to a ripe 
watermelon looks dead 
or dried. 

 

• Flavor will not be there if 
harvested too early or 
too late 

 

 



 Winter Squash 

Butternut – deep flesh color 
 
Acorn – underside turns orange yellow   
 
Spaghetti- golden yellow color and hardens 
 

• Harvest after skins have hardened, but before the 
first frost. 

• Use pruning shears to cut stem about ½ inch above 
the fruit. 

• Don’t break the stem. 
• Winter squash can be stored for 3-4 months at room 

temperature. 

 
 



White Potatoes 
• Harvest when the leaves 

begin to yellow and die 
back. 
 

• Use a shovel or pitchfork 
to lift out of soil. 

 
• Keep in a warm shaded 

area till the skin dries, 
keep out of direct 
sunlight. 
 

• Remove soil but don’t 
wash. 
 

• Store in a cool area, but 
do not refrigerate. 
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At Harvest 
• Evidence of contamination? 



At Harvest 
• Evidence of contamination? 



At Harvest 
• Surface damage? 



At Harvest 

• Harvest container sanitation 
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At Harvest 

• Get to cooling temperatures ASAP! 



POSTHARVEST 



Key Points to Postharvest Handling 

•Temperature 

•Moisture 

•Time 
 



Postharvest 
• Washing produce 

– Fruits and vegetables should be stored unwashed! 

– Wash produce just prior to preparation or eating. 

– Only wash if brushing does not remove soil from surface 
of the item. 

• Rinse under cool water for 20 seconds 

• Dry thoroughly prior to storing 

 



• What about those produce washes? 

Postharvest 



Postharvest 



Photo shows 
colored dye from 

water moving 
into produce pulp 

due to 
infiltration.  

• Infiltration can increase with deeper submersion 
and longer contact time 

• Wounded or bruised fruit can have a greater risk 
of infiltration 

• Infiltration risks can be higher when the produce 
is warmer than the tank water 

 
 

 

Postharvest 



Proper storage temperatures reduce 
deterioration of produce quality 



Tips for Storage in the Fridge 

• Maintain fridge between 34⁰F 
and 40⁰F. 

• Store raw meats in a separate 
location from cheeses, ready-
to-eat foods and produce. 

• Clean the refrigerator using a 
1TBSP bleach to 1Gallon of 
water ratio. 

• Airflow is important to 
prevent rapid decay 



• Store in the refrigerator 

– Apples (greater than 7 days) 

– Berries 

– Cherries 

– Cut fruit 

– Fig 

 

Tips for Storage in the Fridge 

– Asparagus 

– Beans 

– Beets 

– Broccoli 

– Cabbage 

– Carrots 

– Cauliflower 

– Herbs (not basil!) 

– Leafy vegetables 

– Peas 

– Radishes 

– Summer squash 

– Sweet corn 



• Ripen on the counter, then store in the fridge 

– Nectarines 

– Peaches 

– Pears 

– Plums 

Tips for Storage in the Fridge 



• Store only at room temperature 

– Apples (less than 7 days) 

– Cantaloupe 

– Watermelons 

– Basil (stems in water) 

– Cucumbers 

– Dry onions 

– Garlic 

– Ginger 

– Peppers 

– Potatoes 

Tips for Storage 

– Pumpkins 

– Sweet potatoes 

– Tomatoes 

– Winter squash 

 



Postharvest 
• Relative humidity 

– Leafy vegetables 95% 

– Onions 70% 



• Relative humidity 

– Signs of water loss 

• Wilting, shriveling, loss of crispness, browning, stem 
separation 

Postharvest 
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• Ethylene gas producers 

Postharvest 



• Ethylene gas causes: 

– Toughness in turnips and asparagus 

– Bitterness in carrots and parsnips 

– Yellowing of green vegetables 

– Softening and pitting, off flavor of pepper, summer 
squash and watermelon 

– Browning of eggplant pulp and seed 

 

– Some fruits are not impacted  

by ethylene such as cherries  

and blueberries 

Postharvest 



Postharvest 
• Ethylene gas in storage 

– Generally fruit produces ethylene and venting helps 
reduce impacts. 

– Generally vegetables are impacted by ethylene and 
should be protected from it. 

Vent open 
Vent closed 



Decision Making 

1. Choose varieties that have disease resistance. 

2. Minimize leaf and produce surface moisture. 

3. Manage disease issues promptly. 

4. Reduce weed populations in the garden. 

5. Minimize surface damage to produce. 

6. Move harvested produce to cooling temps ASAP. 

7. Maintain appropriate storage temperatures and 
relative humidity. 

 



For a copy of this presentation: 
 

melendez@njaes.rutgers.edu 



Questions? 
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