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In studying the cuticle wax of avocados, it is important to determine the surface area of 
the fruit in order to compare the amount of wax produced at various stages of 
development, under various environmental conditions, and by various varieties. 
Because there is no easy way to determine the surface area of the fruit experimentally, 
it was necessary to calculate the area from fruit measurements. The reliability of the 
area calculation had to be evaluated indirectly by calculating fruit volume and comparing 
the latter with experimental determinations of volume obtained by water displacement. 
The water displacement was carried out simply by catching and weighing the water 
which drained from a 4-inch overflow tube on the side of a container in which the fruit 
was immersed. 
Calculations of the surface area and of the volume of avocados were based on the 
assumption that the fruit corresponded closely to the composite of the following 
geometrical forms (Figure 1): (1) a hemisphere at the stylar end, (2) a portion of a 
cylinder next to the stylar hemisphere, (3) a frustum of a cone, and (4) a smaller 
hemisphere at the stem end of the fruit. 
 

 



 
 
 
 
 
 
 
 
 
 
 
 



The formula for the volume of an avocado becomes: 

 
 

In Table 1 it may be seen that the mean calculated volume of Hass avocados differs 
from the experimental volume by approximately one per cent. Inasmuch as volume is 
based on three dimensions and surface area on only two, it follows that the error in 
calculated surface area should be less than that for volume. 
 

 
While a more precise analysis of shape might be derived for individual avocados, the 
generalized formula presented is flexible enough to fit most fruit. The length of the 
frustum and the relative diameters at its two ends are the features which take into 
account the length and thickness of the neck of the fruit. Asymmetry or curvature of the 
fruit introduces a variable error which has not been considered. 


