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Introduction 
 

 Do you want to introduce statistical analysis of data into a botany lab? This can be done easily 

enough in a lab on twig structure and twig growth.  

First, the students learn basic twig anatomy by examining twigs of several tree species while 

referring to a figure of a labeled twig, such as the figure in the Appendix. After learning the various twig 

structures and their functions, the students practice finding the bud scale scars on twigs. The number of 

bud scales per bud in a species will determine how obvious the bud scale scars will be on a twig.  

Does a twig grow the same length in each year? After reviewing the process of twig growth, each 

student measures the length of twig growth produced during each of the last two completed growing 

seasons on a randomly selected twig. These measurements generally indicate that a twig does not have 

exactly the same amount of growth each year. 

Next, for the tree overall, is there a “significant difference” in twig growth between the past two 

completed growing seasons? The instructions and data sheet for the students to measure twigs and pool 

their data are in the Appendix. Each student can take the two measurements on more than one twig in 

order to get a large sample size when the class data is pooled. The sheet of pooled data is then 

photocopied and distributed to all of the students. 

Finally, in preparation for the data analysis, students are taught about the basics of two-sample as 

compared to paired-sample t-tests, as well as two-tailed as compared to one-tailed hypotheses; see the 

Appendix. It should be mentioned to the students that rigorous analysis would require the performance 

of an F-test, to test for equality of variances in the two sampled populations, which is an assumption of 

the t-test; however, the F-test could be omitted here because the t-test is robust especially with large, 

equal sample sizes and the two-tailed hypothesis being used in this investigation. The students may 

perform the paired-sample two-tailed t-test by hand or they may use Microsoft
®
 Excel

®
 (or other 

statistical software) as described in the Appendix.  
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Instructor’s Notes 
 

• A good reference for brushing up on statistics is Biostatistical Analysis, Fourth Edition, by Zar 

(1999); note that the fifth edition is in preparation. 

• Each twig selected by the students should have at least two complete years of growth on it.  

• The instructor needs to monitor the students to make sure that the bud scale scars are being correctly 

identified.   

• Tree species that have buds with numerous bud scales will produce the most obvious bud scale scars; 

thus, for example, an oak or a beech works well in this investigation.   

• It is more challenging for beginning students to measure maple twigs correctly because the two 

oppositely-positioned leaf scars form a scar encircling the twig; this encircling scar tends to get 

misread as bud scale scars. If such a tree is selected for the investigation, then the instructor must be 

even more diligent at monitoring the students’ identification of bud scale scars.   

• The instructor also needs to make sure that students are all using the same scale (metric) on their 

rulers.   

• The statistical analysis could be done during a different class session; at that time, the graphing of 

the data as superimposed histograms could also be done. 
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Appendix 

From:  Tschunko, A.  2007.  Plant Biology Laboratory Manual.  Pearson Prentice Hall, Upper Saddle 

River, New Jersey, 249 pages.  Figure 9.1 of page 88 and pages 91, 240, 244, and 245 are reprinted 
here by permission of Pearson Education, Inc.  
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