
 8فناوری پس از برداشت                         
 
 

Postharvest handling for fruits and vegetables:      
 

1-Waxing                                                                                    

2- Packaging                                                                               

3- Irradiation                                                                               

4- Transportation                                                                          



Waxing 



Artificial waxing: 

 
      Artificial wax is applied to produce to replace the natural wax lost during 

washing of fruits or vegetables. This adds a bright sheen to the product. The 
function of artificial waxing of produce is summarized below: 

• Provides a protective coating over entire surface. 

• Seals small cracks and dents in the rind or skin. 

• Seals off stem scars or base of petiole. 

• Reduces water (moisture) loss. 

• Permits natural respiration. 

• Extends shelf life. 

• Enhances sales appeal. 

 

 Brand name application: 

      Some distributors use ink or stickers to stamp a brand name or logo on each 
individual fruit. Ink is not permissible in some countries (e.g., Japan), but 
stickers are acceptable. Automatic machines for dispensing and applying 
pressure sensitive paper stickers are readily available. The advantage of stickers 
is that they can be easily peeled off. 

 







Packaging of Fruits and Vegetables 



According to Wills et al. (1989), modern packaging must comply with the 
following requirements: 

 

a) The package must have sufficient mechanical strength to protect the contents 
during handling, transport, and stacking. 

b) The packaging material must be free of chemical substances that could 
transfer to the produce and become toxic to man. 

c) The package must meet handling and marketing requirements in terms of 
weight, size, and shape. 

d) The package should allow rapid cooling of the contents. Furthermore, the 
permeability of plastic films to respiratory gases could also be important. 

e) Mechanical strength of the package should be largely unaffected by moisture 
content (when wet) or high humidity conditions. 

f) The security of the package or ease of opening and closing might be important 
in some marketing situations. 

g) The package must either exclude light or be transparent. 

h) The package should be appropriate for retail presentations. 

i) The package should be designed for ease of disposal, re-use, or recycling. 

j) Cost of the package in relation to value and the extent of contents protection 
required should be as low as possible. 

 



Classification of packaging: 

    Packages can be classified as follows: 

 

• Flexible sacks; made of plastic jute, such as bags (small sacks) and 
nets (made of open mesh) 

• Plastic bags 

• Baskets made of woven strips of leaves, bamboo, plastic, etc. 

• Wooden crates 

• Cartons (fibreboard boxes) 

• Plastic crates 

• Pallet boxes and shipping containers 

 

Uses for above packages: 

Nets are only suitable for hard produce such as coconuts and root crops 
(potatoes, onions, yams). 

 

 



Flexible sacks; made of plastic jute, 

such as bags (small sacks) and nets 







Plastic bags 





    Baskets made of woven strips of leaves 

 







Wooden crates  

    Wooden crates are typically wire bound crates 
used for citrus fruits and potatoes, or wooden field 
crates used for softer produce like tomatoes. 
Wooden crates are resistant to weather and more 
efficient for large fruits, such as watermelons and 
other melons, and generally have good ventilation. 
Disadvantages are that rough surfaces and 
splinters can cause damage to the produce, they 
can retain undesirable odors when painted, and 
raw wood can easily become contaminated with 
moulds. 

 



Typical wooden crate holding fresh tomatoes 



Plastic crates 

    Plastic crates are expensive but last longer than wooden 
or carton crates. 

 

    They are easy to clean due to their smooth surface and 
are hard in strength, giving protection to products. 
Plastic crates (Figure 2.8) can be used many times, 
reducing the cost of transport. They are available in 
different sizes and colours and are resistant to adverse 
weather conditions. However, plastic crates can damage 
some soft produce due to their hard surfaces, thus liners 
are recommended when using such crates. 



Figure 2.8 Typical plastic crate holding fresh oranges. 

 







Plastic Boxes 



Plastic Boxes 



Plastic Boxes 



Pallet boxes 

• Pallet boxes are very efficient for transporting produce from 
the field to the packinghouse or for handling produce in the 
packinghouse. Pallet boxes have a standard floor size (1200 
× 1000 mm) and depending on the commodity have 
standard heights. Advantages of the pallet box are that it 
reduces the labour and cost of loading, filling, and 
unloading; reduces space for storage; and increases speed of 
mechanical harvest. The major disadvantage is that the 
return volume of most pallet boxes is the same as the full 
load. Higher investment is also required for the forklift 
truck, trailer, and handling systems to empty the boxes. 
They are not affordable to small producers because of high, 
initial capital investment. 

 







Carton crates (Fibreboard boxes) 

    Fibreboard boxes are used for tomato, cucumber, and ginger 
transport. They are easy to handle, light weight, come in 
different sizes, and come in a variety of colours that can 
make produce more attractive to consumers. They have 
some disadvantages, such as the effect of high humidity, 
which can weaken the box; neither are they waterproof, so 
wet products would need to be dried before packaging. 
These boxes are often of lower strength compared to 
wooden or plastic crates, although multiple thickness trays 
are very widely used. They can come flat packed with 
ventilation holes and grab handles, making a cheap 
attractive alternative that is very popular. Care should be 
taken that holes on the surface (top and sides) of the box 
allow adequate ventilation for the produce and prevent heat 
generation, which can cause rapid product deterioration. 

 































Consumer Packaging 





Modified Atmosphere Packaging (MAP) 



Active 
Packaging 







Mango Packaging 























Irradiation 













Transportation and Handling 

of Fresh Fruits and Vegetables 



FACTORS AFFECTING PRODUCE QUALITY DURING TRANSPORT 

• Initial Quality 

• Temperature 

• Humidity and Water Loss 

• Gas Composition 

• Mixed Load 
1. Recommended storage temperature 

2. Recommended relative humidity 

3. Sensitivity to chilling or freezing injury 

4. Production and sensitivity to gases and volatiles 

5. Production and absorption of odors 

• Physical Injury 

• Transport Conditions 
 










