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In this lesson we will study the leaves and stems of the Solanaceae.  Parts of the 
lesson are underlined.  Younger members can ignore these parts.   Make sure 
you do everything in bold print, answer all the questions, do one of the projects, 
and do the laboratory at the end of the lesson.  WORDS PRINTED IN ALL 
CAPITAL LETTERS may be new vocabulary words. Pay special attention to their 
meaning. Definitions can be found in the Glossary.  A great site to visit 
http://www-plb.ucdavis.edu/labs/rost/Tomato/Stems/Stems.html 
 
INTRODUCTION 
 
The most visible parts of most plants are the stems and leaves.  Descriptions of 
plants, especially in guide books, often start by painting a picture of the plant’s 
stems and leaves.  For example, many descriptions of the Solanaceae family this 
way:    
 
“Herbs, shrubs, trees, and lianas (often prickly);  … Annual, or biennial, or 
perennial; ... Leaves alternate, or alternate to opposite (usually alternate below, 
but often becoming opposite towards the inflorescence); usually spiral (at least 
below); ‘herbaceous’, or leathery, or modified into spines; petiolate (mostly), … 
aromatic, or foetid  … (as pleasant/unpleasant being a matter of opinion), or 
without marked odour (mostly); simple, or compound; epulvinate; when 
compound, ternate, or pinnate. Lamina dissected, or entire; when 
simple/dissected, pinnatifid, or spinose; pinnately veined; cross-venulate. Leaves 
exstipulate; .,. manifested as hair tufts…” (The Families of Flowering Plants by L. 
Watson and M.J. Dallwitz).
 
What does all this mean?  In this lesson we will learn what parts of this 
description mean. 
 
A.  Growth Habit  
 
Plants grow in different ways.  These different growth patterns are called 
‘GROWTH HABIT'. GROWTH HABITS are determined by the growth of the stem. 
The main types of GROWTH HABAITS are:  TREE, SHRUB, and HERB 
(HERBACEOUS).  TREES and SHRUBS are woody.  TREES are taller than 
SHRUBS.  HERBACEOUS plants do not have wood.  
 



Is your Solanaceae a tree, shrub, or herb?   ______________________ 
 
B.       Leaf Features 
 
The basic parts of a leaf are:  leaf blade, petiole, and stipules.  The blade is the 
flat part of the leaf.  The petiole is the leaf stalk.  Some leaves do not have a 
petiole, the base of the leaf is attached to the stem.  Stipules are leaf like parts at 
the base of the leaf. 
 

Line drawing by S. Johnson (from Plant Structures: Leaves, by D. 
Whiting, M. Roll, and L. Vickerman, 
Colorado State University Cooperative Extension 

Color and mark the drawing 
as follows: 
 
outline margin in BLACK 
color leaf blade GREEN 
color petiole YELLOW 
color stipules BLUE 
color bud BROWN 
color midrib ORANGE 
color lateral vein RED 
circle tip 
 

 
Leaves have several different features.  These are:  leaf type (also called leaf 
composition), leaf arrangement, leaf shape, leaf venation, and leaf margination.  
These features are used to describe leaves so that they can be identifies.   
 



Leaf Type 
 
FLOWERING plants have two types of leaves, SIMPLE and COMPOUND.  A 
SIMPLE leaf looks like one leaf.   A COMPOUND leaf is one leaf which has 
several BLADE parts.  COMPOUND leaves often look like many SIMPLE leaves. 
The easiest way to tell the difference between SIMPLE and COMPOUND leaves 
is to look for a BUD.  Every leaf must have a BUD at its AXIL, or where it 
attaches to the stem.  If there is no BUD, then the part is a LEAFLET, not a leaf.  
Below you can see diagrams of a SIMPLE and a COMPOUND leaf. 
 

 
Line drawing by S. Johnson (from Plant Structures: Leaves, by D. Whiting, M. Roll, and L. Vickerman, 
Colorado State University Cooperative Extension 

Circle 
the 
com-
pound 
leaves.

 
Members of the Solanaceae  family have SIMPLE and COMPOUND leaves.   
 

 
Tom Rost, University of California, Davis 
 

“The tomato plant has compound 
leaves. A compound leaf is made up of 
leaflets which are distributed along the 
leaf rachis. While the entire leaf is 
connected to the stem by the petiole, 
the leaflets are connected to the rachis 
of the leaf by the petiolule. Some of the 
leaflets on this leaf are compound as 
well.” 
 
Tom Rost University of California, 
Davis 
 
Drawing from Tom Rost University of 
California, Davis 

 



In the photos below Dr. Rost demonstrates how a tomato leaf changes as it 
grows.  When young it looks like a SIMPLE leaf, looking more COMPOUND as it 
grows. 
 

 
 
Tom Rost, University of California, Davis 
 

“The very young leaf is lobed and 
basically simple.” 
 
Tom Rost University of California, 
Davis 

 

 
 
Tom Rost, University of California, Davis 
 

“The leaf is now obviously compound. 
As the leaf develops, it grows in size 
and well as in number of leaflets.” 
 
Tom Rost University of California, 
Davis 

 



 
 
Tom Rost, University of California, Davis 
 

“The leaf is now obviously compound. 
As the leaf develops, it grows in size 
and well as in number of leaflets.” 
 
Tom Rost University of California, 
Davis 
 
 
 
 
 
 

 



Leaf Venation 
 
Looking at the drawing of the leaf, find the midrib and veins.   What is the 
function of the veins and midrib?  
 
 
________________________________________________________________ 
The veins of a leaf can be arranged in different ways.  Below you can see the 
difference between PARALLEL, PINNATE, and PALMATE VENATION.  
Line drawings below  by S. Johnson (from Plant Structures: Leaves, by D. Whiting, M. Roll, and L. 
Vickerman, Colorado State University Cooperative Extension 
 

The leaves to the left are net veined 
(or reticulate).  Veins branch from a 
main vein (midrib) and divide into finer 
and finer veins. 

In palmate venation the veins radiate 
like a fan from the petiole.  

In pinnate venation the veins extend 
from a midrib to the edge. 

 
In some leaves the veins run parallel, as in the 
Ginkgo leaf. 

 
In leaves of some plants like the 
grasses, lilies, and corn, the veins 
run parallel to each other down the 
blade. 
 
 

 
Tom Rost, University of California, Davis 

“The leaf's vascular bundles are arranged 
in veins that run throughout the leaf. The 
tomato leaf exibits reticulate venation. This 
form of venation is common in dicotyledon 
leaves. The midvein runs through the 
midrib and is the main vascular bundle in 
the leaf. Lateral veins branch off of the 
midvein. These veins continue to branch, 
becoming smaller and smaller. These 
smaller veins eventually will either meet to 
form small boxes called areoles, or they 
will terminate leaving a free bundle end. In 
reticulate venation no cell is more than six 
cells away from a vascular bundle.” 
 
Tom Rost University of California, Davis 



Leaf size and shape 
 
Leaves come in many sizes, even on the same plant.  The largest leaves belong 
to the raffia palm.  These leaves can be 80 feet long.  
 

 
Tom Rost University of California, Davis 

 
This is a typical leaf from a cultivated 
variety of tomato. Note the large size. 
 
In this photo, Dr. Rost compares a 
human hand to a tomato leaf.  
Remember, this is one leaf.   
 
Circle at least two leaflets. 
 
Circle a compound leaflet.
 
 
 
 
 
 
 

 

Tom Rost University of California, Davis 
 
These are leaves from different wild tomatoes.  Notice how different they are.  



 

Leaves also come in many shapes.   Below you will see a few of the many 
different shapes of leaves.  Botanists assign different names to the different 
shapes. 

Line drawings below by S. Johnson (from Plant Structures: Leaves, by D. Whiting, M. Roll, and L. Vickerman, 
Colorado State University Cooperative Extension 

Write the names of three plants 
you know.  Below the name, 
write the shape of the leaf. 

1.  ____________________ 

     ____________________ 

2.  ____________________ 

     ____________________ 

3.  ____________________ 

     ____________________ 

Leaf Margins 

.  What type of margin 
does a tomato leaf 
have?  
____________________ 
 
 

 



Leaf Tips and Bases 
 
Adding to the look of the leaf, are the base and tip type.  Below are diagrams of 
many different leaf bases and tips. 
 

 
 
 
Line drawings by S. Johnson (from Plant Structures: Leaves, by D. 
Whiting, M. Roll, and L. Vickerman, 
Colorado State University Cooperative Extension 

 
Leaf Bases 

Write the names of three 
plants you know.  Below the 
name, write the shape of the 
leaf. 

1.  ____________________ 

     ____________________ 

2.  ____________________ 

     ____________________ 

3.  ____________________ 

     ____________________ 
 

 
 
Line drawings by S. Johnson (from Plant Structures: Leaves, by D. 
Whiting, M. Roll, and L. Vickerman, 
Colorado State University Cooperative Extension 

Leaf Bases 

Write the names of three 
plants you know.  Below the 
name, write the shape of the 
leaf. 

1.  ____________________ 

     ____________________ 

2.  ____________________ 

     ____________________ 

3.  ____________________ 

     ____________________ 
 

 



 
 
Leaf Arrangement 
 
The last thing we will learn about leaves is how they can be arranged  
on the stem.  There are three main types of arrangements, OPPOSITE,  
ALTERNATE and WHORLED.  They are shown below.  Solanaceae leaves are 
often arranged in an alternate pattern. 
 

 
 
Line drawings by S. Johnson (from Plant Structures: Leaves, by D. 
Whiting, M. Roll, and L. Vickerman, 
Colorado State University Cooperative Extension 

Leaf Bases 

Write the names of three 
plants you know.  Below 
the name, write the shape 
of the leaf. 

1.  ____________________

     ____________________

2.  ____________________

     ____________________

3.  ____________________

     ____________________
 

 
Why do botanists describe leaves in such detail?   
 
 
 
________________________________________________________________ 
 
What will you be able to do if you know the words describing leaves?  
 
 
 
________________________________________________________________ 



C.  Pubescent  
 
Some Solancaceae leaves and stems are very "hairy" or PUBESCENT. The 
PUBESCENCE is caused by TRICHOMES   In the micrograph below, you can 
see that trichomes are extensions of the epidermis cells.  Trichomes are very 
different from animal hair or fur in many ways.  Animal hair forms from within the 
skin, our epidermis.  Trichomes form from the outer surface of the epidermis.    
 
Below you will find a description of  the trichomes and hairs on tomato.  They are 
taken from http://www-plb.ucdavis.edu/labs/rost/Tomato/Leaves/Leaves.html 
prepared by Tom Rost Section of Plant Biology Division of Biological Sciences  
UNIVERSITY OF CALIFORNIA, DAVIS
 

 

 

“Trichomes occur in the epidermis of many plants. Trichomes are abundant in 
tomato plants. Here we see two types of trichomes found in tomato, multicellular 
hairs and glandular trichomes. The glandular trichomes are responsible for 
secreting a yellow substance that gives off that characteristic "tomato plant" 
smell.”

 

 “Many types of trichomes are found on the stem of the tomato plant. Among the 
most interesting are the multi-cellular glandular trichomes which often contain 
crystals. Tomato glandular trichomes of this type have been found to contain 
crystals composed of calcium oxalate and cadmium oxalate. Essential oils are 

http://www-plb.ucdavis.edu/labs/rost/Tomato/Leaves/Leaves.html
http://www-plb.ucdavis.edu/
http://www.dbs.ucdavis.edu/
http://www.ucdavis.edu/


often stored in the bulbous region of these structures as well, giving the plant its 
characteristic odor and sticky texture. Both crystals and essential oils may serve 
as defenses against herbivory. Notice the crystal in the bulbous region of these 
two trichomes.” 

Hairs 

Hair trichomes on the stem of the tomato plant are common and when seen 
through polarization filters they are quite striking. 
 

 
 
 
 
 
 
 
 
Laboratory for Lesson Nine 
Complete the information on the next page. 



 
 

Leaves and Stems of the Solanaceae  
 
What type of Solanaceae you are growing? _____________________________  
 
What variety are you growing? ______________________________________  
 
What is its scientific name? _________________________________________  
 
What is its growth habit? ____________________________________________ 
 
Are the leaves simple or compound?  _________________________________ 
What type of leaf margins do the leaves have? __________________________ 
 
How are the leaves arranged? ______________________________________ 
(Opposite, alternate, palmate)  
 
What is the venation of the leaves? _________________________________ 
(Parallel, palmate)  
 
Are the leaves pubescent (hairy)? _____________________________________ 
 
What is the leaf shape?  ___________________________________________ 
 
Draw a leaf, label the petiole, the veins, and the midrib.  

 
 
 


