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Introduction: 

The vast majority of the food we eat is ultimately derived from plants.  They harvest 
energy from the sun, gather elements and small molecules from the air and soil and 
combine them all to make the building blocks of life.  These go on to feed animals, 
including ourselves, and also feed into the nutrient cycles of the biosphere. 

In this lab we will look at the plant parts we eat, and look at how those parts can vary 
across evolutionary time, by comparing morphologies within a plant species and across 
a plant family.  This will give us a sense of the variability of these plant parts, and help 
us understand how genetic potential can be realized through both natural and artificial 
selection acting on these plant parts through human or non-human intervention.   

 

Plant morphology 

Plant morphology can be broadly divided into reproductive and vegetative parts.  
Reproductive parts are those that are involved in making spores or seeds that will go on 
to make a new generation of individuals, while the vegetative parts basically do 
everything else that a plant needs to survive.  That is, the vegetative parts are 
responsible for support, protection, and nutrient acquisition for the plant, while the 
reproductive parts are responsible for passing on the plant’s genetic material to the 
next generation. 
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Today, we’ll be looking at reproductive structures and the above-ground vegetative 
portions (the shoot system) of plants, and comparing the morphologies of these 
structures across different kinds of plants. 

 

Reproductive structures. 

There is a great wealth of diversity in the family Rosaceae.  This family includes roses, 
apples, almonds, pears, peaches, raspberries, strawberries, apricots, cherries, quince.  
Members of this family are good examples to look at morphological diversification of 
flowers and fruits. 

The basic structure of a flower is easy to see in the rose, and in the diagram on the 
next page.  The outermost whorl is made of the sepals (C), which are collectively 
known as the calyx.  The next whorl in is the corolla (D), which is comprised of 
petals.  The next whorl in is the androecium (F), whose component parts are 
stamens.  Finally, the innermost part is the gynoecium, comprised of carpels (I); a 
carpel or set of carpels is often called a pistil.  The structures all sit on the receptacle 
(B), the enlarged end of the flower bearing stem. 

 

 

 

 

Diagram courtesy Paul Young’s Botany Coloring Book, 1982 

On the left is a blowup of the stamen 
  
H: anther (this is where pollen  
     develops) 
G: filament (supports the anther) 

On the right is the carpel 
 
J: stigma (where the pollen is received) 
K: style (structure through which pollen  
     travels to get to the ovary) 
L: ovary (encloses the ovule) 
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The calyx is generally green and serves to protect the flower in the bud.  The petals 
tend to be brightly colored and serve to attract pollinators.  Notice that in the rose the 
calyx and corolla are fused at the base, forming a structure that is called the 
hypanthium.  

The stamens are the male parts and are where pollen is formed.  The carpel is the 
female part and contains ovules; ovules are the female reproductive structures that 
will become seeds after they’re pollinated.  Seeds are the product of sexual 
reproduction and function in dispersal and dormancy. 

After an ovule is fertilized it develops into a seed, and in flowering plants (angiosperms) 
the structure that surrounds the seed matures into a fruit.  The formal botanical 
definition of a fruit is a structure that develops from an ovary wall (the ovary is the 
bottom part of the carpel).  However, different structures can contribute to the edible 
parts that we eat, and what we commonly think of as ‘fruit.’  In this exercise we’ll look 
at representatives of cultivated species in the plant family Rosaceae, and see which 

plant parts we eat. 
 
In the almond (Prunus dulcis), for example, the 
part we eat is the seed.  The hard woody part 
surrounding the almond is part of the fruit.  While 
there is a fleshy part surrounding the hard woody 
part, we don’t normally see that sold in stores.  
 
In the apricots (Prunus armeniaca), however, the 
fleshy part is what we eat, and if we look inside an 
apricot, we’ll see a structure that looks much like 
an almond. 
 
In apples (Malus pumila) and pears (Pyrus 
communis), however, while we do eat a part of 
the fruit proper, most of what we eat is derived 
from the hypanthium (the fused bases of the 
corolla and calyx).  This is fleshy and sweet and so 
functions the same as a cherry or peach fruit (i.e. 
to attract dispersers for the seeds within), 
however, it is developmentally distinct from them. 
 
In raspberries (Rubus spp.), we eat the fruit, but 
raspberries are an aggregate fruit, meaning that 
the carpels remain distinct from each other 
throughout development. Therefore each of the 
individual parts of the berry represents distinct 
parts of a single flower. 
 

A genome is the entirety of an 
organism’s genetic information and is 
physically encoded in DNA.  An 
individual can have more than one 
copy of the genome in its cells - for 
example, you have two copies of all 
your genes (one copy is inherited 
from your mother, one copy is 
inherited from your father), and so, 
you’re diploid.  (Ploidy refers to how 
many copies of the genome an 
organism has).  Plants, however, can 
have variable ploidy levels- wheat is 
hexaploid, for example, and 
polyploid plants are quite common.  
Organisms can also be haploid 
(haploid means having one copy of 
the genome); this is common is algae 
and fungi.  Humans also have a 
haploid stage - these are the sperm 
and eggs, and in the human life cycle, 
the haploid sperm fuses with the 
haploid eggs to yield a diploid 
zygote.  In plants, the ploidy can be 
more complicated, but generally it 
works if we say that a haploid pollen 
nucleus fuses with a haploid ovule 
nucleus and we get… a seed. 
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In strawberries (Fragaria ananassa), it is the receptacle that we eat.  After pollination, 
the receptacle is stimulated to grow and become fleshy, colorful and sweet.  This is as 
attractive to us as it is to the wild dispersers of strawberries.  The smaller structures on 
the receptacle that we commonly called seeds are fruits, botanically speaking, because 
they include developed carpel tissue. 
 
 
Draw the different fruits and seeds, indicating which structures we eat, and indicating 
the developmental origin of these structures.  (e.g. receptacle, carpel, ovule, petals, 
sepals, calyx, hypanthium).  
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Plant vegetative morphology 

Plant growth is modular, that is, plants are constructed via the sequential development 
of repeated parts. These parts, or metamers, are made up of a node, internode, leaf, 
and axillary bud. Leaves are laminar structures that are a plant’s main photosynthetic 
organs. Nodes are the points at which leaves and branches are attached.   
Internodes are the parts of the stem inbetween the nodes. Axillary buds are 
embryonic shoots that arise from between the leaf and the stem.  Axillary buds can 
develop into branches or inflorescences. An inflorescence is the part of the plant 
where flowers are found. 

These differentiated organs develop from a set of cells in the plant called the meristem.  
A meristem is a region of a plant containing actively dividing (growing) 
undifferentiated cells.  These regions give rise to the differentiated organs found in a 
plant – the leaves, the inflorescences, and all the rest.  The apical meristem is found 
at a plant’s growing tip (the apex). 

The relative sizes and shapes of these structures can differ, and this gives various 
plants characteristic morphologies.  The species Brassica oleracea is good to use to 
look at these differences.  You’re probably more familiar with the common names of the 
varieties of B. oleracea that are sold as produce: kale, cabbage, brussel sprouts, 
broccoli, cauliflower, kohlrabi, broccoli rabe (and more).  These are all different varieties 
of one species, and their morphologies are so strikingly different that most people 
probably wouldn’t consider these plants to all be one species.  But they are all just 
variations on a set of themes, and those themes are leaves, internodes, and meristems, 
and the variations are growth and differentiation. 

 
 

A = leaves; B = Axillary buds; C = Apical Meristem 
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The cultural origins of these different varieties remains unclear, but it is known that 
their wild progenitors lived in Europe, most likely in the Mediterranean and Asia Minor.   
Kales and perhaps cabbages were both taken into cultivation by the time of the ancient 
Greeks and were widespread throughout Europe by the middle ages.  The origins of 
broccoli and cauliflower are also not well understood.  Cauliflower is thought to have 
been developed in the middle ages, and broccoli appears to have been developed in the 
17th century.  Both were grown throughout Europe by the 18th century.  Brussel 
sprouts appeared in the mid-18th century and were widespread in Europe by the 19th 
century.  These B. oleracea cultivars were introduced into China in the 19th century, 
but they had to compete with the native Brassica species used in traditional Chinese 
cooking.  It is most likely that the great breadth of morphological diversity across these 
varieties is the product not only of human (artificial selection) but also the base 
diversity of the wild populations from which they were domesticated.   While there are 
some who believe that these different cultivars may have arisen from distinct species of 
Brassica, because they are interfertile and their reproductive structures are so similar, 
they are considered to be a single species. 
 
First look at the cabbage (Brassica oleracea var. capitata) and kale (Brassica oleracea 
var. acephala) compare them to both the broccoli (Brassica oleracea var. italica) and 
cauliflower (Brassica oleracea var. botrytis).   
 
Q: How do the internodes compare?  (just generally – which are longer?  Which are 
shorter?)   
 
Response:  
 
Q: How do the leaves compare, in size and number?  (keep in mind that the cauliflower 
leaves are cut – from the sizes of the bases of the leaves, though, can you estimate 
their size relative to those of broccoli, cabbage or kale?)   
 
Response:  
 
 
Q: Make an estimate of the leaf size of cauliflower and compare it to the leaves on the 
broccoli stem.  How could this be related to the color differences between cauliflower 
curd and broccoli florets?   
 
Response:  
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Q: Draw where the apical meristem would be for kale, cabbage, cauliflower, and 
broccoli. Do they all have an apical meristem? 
 
Response:  
 
            Kale   Cabbage   Cauliflower   Broccoli  
 
 
 
 
 
 
 
 
 
 
        
Cabbage                Kale  
 
 
 
Q: How does the growth of the apical meristems of cabbage and kale appear to be 
different from that of broccoli and cauliflower? 
 
Response:  
 
 
Q: Next, compare the broccoli to the cauliflower.  Open up some of the buds of a 
broccoli floret.  What’s inside them?   
 
Response:  
 
 
Q: How does the broccoli floret compare to the cauliflower curd? 
 
Response:  
 
 
Q: What developmental differences could be responsible for the difference between 
broccoli and cauliflower? 
 
Response:  
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Q: Brussel sprouts are well developed axillary buds.  Draw a picture of a brussel sprout 
plant:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q: Keeping in mind that all of these varieties were developed long before modern 
molecular genetic techniques, do you think that all of these plants will ultimately make 
flowers? 
 
Response:  


