How to make a Banana Split

 By: Jon Warkentin

Materials needed:


1 banana per group


paper towels

Curriculum:

· S4 2-5 The Plant Kingdom

· S1 1-07 Compare sexual and asexual reproduction in terms of their advantages and disadvantages for plant and animal species.

· Plant lifecycles and reproduction as a general topic in any biological course.

Activity

The question-

Without using a ruler or straight edge of any kind, can you divide a banana into three equal pieces?

What to do-

· Divide class into groups of 3-5 students

· Before beginning, a comment on healthy handling of fruit must be made. Each student who wishes to participate must wash his or her hands prior to the experiment. 

· Teacher hands out a banana and paper towels to each group.

· Groups peel their banana and each member breaks off a small (5-10cm) piece.

· Students are challenged to complete the experiment without destroying their piece.

· After a few minutes, the results are shown and volunteers explain how they divided their piece.

· The teacher then demonstrates the method of dividing a section longitudinally.

· Students eat their materials! Remember to wash hands after.

The Trick

To easily divide a banana into three roughly equal pieces the fruit must be gently compressed around the circumference and along its length. This action will free the three naturally distinct pieces from each other.

Theoretical Background

Fruits are composed of the mature ovaries and associated tissues of a fertilized or ripened flower. Flowers can have many different modifications of the typical floral model (fig 1). More than one carpel (stigma, style, and ovary) will result in a very different looking fruit. These fruit could either have several smaller separate external pieces if it had separate carpels (e.g. raspberry or blackberry) (fig 2), or a fruit with several smaller pieces within a uniform covering if the carpels are fused together (e.g. orange or tomato) (fig 3).

Bananas are developed from flowers composed of 3 fused carpels (fig 4). Unlike oranges which have very distinct segments, bananas do not have very noticable divisions between the developed carpels. The plant responsible for the banana fruit Musa paradisiaca has a set floral arrangement with 3 carpels in each female flower. The longer “handle” of a banana is the place where the fruit attaches to the rest of the plant; the other hardened cap is the enlarged fused stigmas of the flower. The peel of a banana is also made of three connected sections, a result of the three fused carpels of the flower. The fleshy white material we eat is actually mostly made of the enlargement of the internal tissues of the ovary.

Gently compressing the length of the banana separates the fully grown carpels along their natural divisions.

Disequilibrium for the Student

A true understanding of the relationship between flowers and fruits is difficult to make. Without seeing the development take place in front of their eyes, students may not make the connection between the fruit in their lunches and the floral diagram they were asked to memorize. Bananas, like most commercially available fruit, are seen as tasty but insignificant objects and their role in plant propagation is often overlooked.

Most students, when confronted with the simple task of dividing the banana, will attempt to use latitudinal separations. The connection between the fruit and the floral structures responsible for them is ignored. As well, without careful observational skills many people will be unaware that the inside of a banana is composed of anything more than uniform cream coloured “mush”.   
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 Figure 1 Flower diagram             Figure2 Blackberry fruit
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Figure 3 Orange and Tomato fruits

                                                                                                     Figure 4 Banana flower
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