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General Botany II 
Now that you have learned some of the names of various plant parts and plants 
basic needs, we can delve a little deeper into what is happening beneath the 
surface of these pretty plants. In this section we cover: 
 

Vocabulary 
 
Plant Physiology 
 Photosynthesis 
 Respiration 
 Transpiration 
 
Plant Reproduction 
 Pollination 
 Fertilization 
 Seed Production 
 Fruit 
 
Taxonomy and Systematics 
 Taxonomy 
 Phylogenetic Systematics 
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Basic Botany Vocabulary 
 
Adaptation = a characteristic of a plant that increases its chance for survival.  

Angiosperm = seed-producing plants distinguished from gymnosperms by a 
series characteristics which include flowers and the production of fruits that 
contain the seeds. 

Annual = a plant that completes its life cycle in one growing season (six to eight 
months).  
 
Carnivorous = plants that get nutrients by trapping and digesting insects and 
small animals. Example: Nepenthes 
 
Deciduous = losing all leaves during some part of the year. Example: some of 
COF’s ferns. 

Dicot = a flowering plant with two embryonic seed leaves or cotyledons that 
usually appear at germination. Examples: most fruits, vegetables, spices, roots 
and tubers, all legumes, beverages such as coffee and cocoa, and a variety of 
flowers, oil seeds, fibers, and woody plants. 

Dioecious = plants with separate male and female individuals. Example: cycad. 
Contrast monoecious and perfect. 
 
Ecology = the study of the relationships between living things and their 
environment. For example, Brazil nut trees are dependent on several animal 
species for their survival. 
 
Ecosystem = a community of living things and the nonliving parts of the 
environment that they inhabit. 
 
Environment = all the physical and biological factors that influence the life of an 
organism. This includes where it lives, what it eats, and what it needs for 
development and reproduction.  
 
Eukaryotes = an organism whose cells contain membrane-bound structures, like 
a nucleus. This includes all species of large, complex organisms such as plants, 
animals and fungi. And also includes many single-celled organisms.  
 
Evergreen = plants that keep their leaves year round. Contrast deciduous. Most 
of COFs plants are evergreen. 
 
Flowering Plants = any plant that produces flowers and fruit; an angiosperm. 

http://en.wikipedia.org/wiki/Spermatophyte
http://en.wikipedia.org/wiki/Flower
http://en.wikipedia.org/wiki/Fruit
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Germinate = to sprout (said of a seed). When the seed coat is broken, the seed 
imbibes water, which causes the embryo to initiate growth. Resistant seed coats 
inhibit water penetration, thus enforcing dormancy. 
 
Gymnosperm = a group of seed-bearing plants that includes conifers, cycads, 
and Ginkgo. The term comes from the Greek word “gymnospermos”, meaning 
"naked seeds". Their naked condition stands in contrast to the seeds or ovules of 
flowering plants (angiosperms) which are enclosed during pollination. Examples 
at COF: cycads.  
 
Habitat = the physical environment where a plant or animal lives. For example, 
the habitat of a water strider is the surface of the water and the habitat of a 
Medinilla is trees in higher altitude rainforest.  
 
Indigenous = describes a plant or animal which lives naturally in an area; a 
native. 
 
Liana = a woody vine.  
 
Monoecious = plants with separate male and female flowers, these both on the 
same tree or bush. Example: most Begonia species. 
 
Native = A native plant occurs naturally in a particular region. A plant can be 
native to multiple regions. 
 
Parasitic = a plant which lives on, and acquires it's nutrients from another plant. 
This often results in declined vigor or death of the host plant. Examples: fungi, 
tropical mistletoe. 
 
Perennial = a plant that lives for more than two years. Examples: banana, taro. 
 
Perfect = said of plants with male and female parts in the same flower. This is 
the most common condition. Contrast dioecious and monoecious. Example: 
orchids. 
 
Photoautotroph = An organism capable of synthesizing its own food from 
inorganic substances using light as an energy source. Example: green plants and 
photosynthetic bacteria. 
 

Photosynthesis = the process by which chlorophyll-containing plants, in the 
presence of sunlight, make sugar from water and carbon dioxide and give off 
oxygen.  
 
Phylogenetic Tree = a branching diagram showing the inferred evolutionary 
relationships among biological species based upon similarities and differences in 

http://en.wikipedia.org/wiki/Seed
http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Conifer
http://en.wikipedia.org/wiki/Cycad
http://en.wikipedia.org/wiki/Ginkgo
http://en.wikipedia.org/wiki/Greek_language
http://en.wikipedia.org/wiki/Angiosperm
http://en.wikipedia.org/wiki/Evolution
http://en.wikipedia.org/wiki/Species


Conservatory of Flowers 
Updated 6/16 

   

their physical and/or genetic characteristics. The taxa joined together in the tree 
are implied to have descended from a common ancestor. 
 
Population = an interbreeding group of plants of one species living in one area.  
 
Producer = an organism that makes its own food using the energy from sunlight. 
Green plants are producers.  

Respiration = the process by which plants and animals convert sugars into 

energy for growth and other life processes. During respiration, plants absorb 

oxygen from the air and break down sugar into water, carbon dioxide, and 

energy. 

Seed-bearing Plants = include both the angiosperms and gymnosperms, and 
are plants that bear seeds, having either cones or flowers. Examples are: 
cycads, pines, orchids, and begonias. 
 
Species = a classification of organisms that are similar in appearance, structure, 
and behavior, occupy a distinct niche, and breed with each other rather than with 
members of other similar groups under natural circumstances.  
 
Stigma = the receptive (female) part of the flower; the place the pollen lands and 
initiates growth. 
 
Stipule = outgrowths borne on either side of the base of a leaf stalk. While not 
always present, they may appear as glands, scales, hairs, spines or leaf-like 
structures. Example: The Madagascar palm’s spines 
 
Stomata = (singular = Stoma) Holes on the underside of leaves which allow the 
plant to breathe. They can open and close and when open aid in transpiration. 
 
Style = the elongated part of a carpel bearing the stigma, usually at its tip. It is 
considered to be part of the female part of a flower. 
 
Symbiotic = When two organisms of a different species have a mutually 
beneficial relationship.  
 
Transpiration = the loss of water vapor through the pores or stomata of a plant’s 
leaves.  
 
Vascular Plants = include ferns, angiosperms and gymnosperms. They all have 
vascular tissue that conducts fluids (especially water) throughout the plant. At 
COF, except for the mosses, all our plants are vascular plants.  

http://en.wikipedia.org/wiki/Common_descent
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Plant Physiology 
Plants need Sunlight, Water, Air, and Nutrients to survive. A plant fulfills those 
needs via Photosynthesis, Respiration and Transpiration. These are the internal 
physical processes that the plant uses to live.  
 

Photosynthesis 

 
Photosynthesis is the process in which energy from sunlight is combined with 
carbon dioxide and water to produce sugar and oxygen. 
 

Of all the organisms in the natural world, plants are the only ones that 
manufacture their own food. This process is called photosynthesis and begins 
when light strikes the plant's leaves (both sunlight and artificial light can power 
this process). Cells in the plant's leaves, called chloroplasts, contain a green 
pigment called chlorophyll which interacts with sunlight to split the water in the 
plant into its basic components. 
 
Carbon dioxide enters the leaf through holes called stomata and combines with 
the stored energy in the chloroplasts through a chemical reaction to produce a 
simple sugar. The sugar is then transported through tubes in the leaf to the roots, 
stems and fruits of the plants. Some of the sugar is used immediately by the 
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plant for energy (via respiration); some is stored as starch; and some is built into 
a more complex substance, like plant tissue or cellulose. 
 
Fortunately for us, plants often produce more food than they need, which they 
store in stems, roots, seeds or fruit. We can obtain this energy directly by eating 
the plant itself or its products, like carrots, rice or potatoes.  
 
Photosynthesis is the first step in the food chain which connects all living things. 
Every creature on earth depends to some degree on green plants. 
The oxygen that is released by the process of photosynthesis is an essential 
exchange for all living things. Forests have been called the "lungs of the earth" 
because animals inhale oxygen and exhale carbon dioxide in the process of 
breathing, and plants take in carbon dioxide and give off oxygen in the process of 
photosynthesis. 
 

A primary difference between plants and animals is the plant’s ability to 
manufacture its own food.  In photosynthesis, carbon dioxide from the air and 
water from the soil react with the sun’s energy to form photosynthates (sugars, 
starches, carbohydrates, and proteins) and release oxygen as a byproduct.  
[Figure 1] 

 
 
 
 
 
 
 
Figure 1.  In photosynthesis, the plant used water 
and nutrients from the soil, carbon dioxide from the 
air with the sun’s energy to create photosynthates.  
Oxygen is releases as a byproduct. 

 
 
Photosynthesis literally means to put together with light.  It occurs only in the 
chloroplasts, tiny sub-cellular structures contained in the cells of leaves and 
green stems.  A simple chemical equation for photosynthesis is given in Figure 2. 
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Figure 2.  Simple chemical equation for photosynthesis. 

 
This process is directly dependent on the supply of water, light, and carbon 
dioxide.  Limiting any one of the factors on the left side of the equation (carbon 
dioxide, water, or light) can limit photosynthesis regardless of the availability of 
the other factors.  An implication of drought or severe restrictions on landscape 
irrigation is a reduction in photosynthesis and thus a decrease in plant vigor and 
growth. 
 
In a tightly closed greenhouse there can be very little fresh air infiltration and 
CO2 levels can become limiting, thus limiting plant growth.  In the winter, many 
large commercial greenhouses provide supplemental CO2 to stimulate plant 
growth. 
 
The rate of photosynthesis is somewhat temperature dependent.  For example, 
with tomatoes, when temperatures rise above 96o F the rate of food used by 
respiration rises above the rate of which food is manufactured by 
photosynthesis.  Plant growth comes to a stop and produce loses its sweetness. 
Most other plants are similar.  
[Figure 3] 
 
 
 
 
 
 
 
 
Figure 3.  For the tomato plant, rates of 
photosynthesis and respiration both 
increase with increasing temperatures.  
As the temperature approaches 96o, 
the rate of photosynthesis levels off, 
while the rate of respiration continues 
to rise. 
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Respiration 

In respiration, plants (and animals) convert the sugars (photosynthates) back 
into energy for growth and other life processes (metabolic processes).  The 
chemical equation for respiration shows that the photosynthates are combined 
with oxygen releasing energy, carbon dioxide, and water.  Notice that the 
equation for respiration is the opposite of that for photosynthesis. [Figure 4.] 
 
  
 
 
 
 

Figure 4.  Simple equation for respiration. 

 
Chemically speaking, the process is similar to the oxidation that occurs as wood 
is burned, producing heat.  When compounds combine with oxygen, the process 
is often referred to as “burning”, for example, athlete’s “burn” energy (sugars) as 
they exercise.  The harder they exercise, the more sugars they burn so the more 
oxygen they need.  That is why at full speed, they are breathing very fast.  
Athletes take up oxygen through their lungs.  Plants take up oxygen through the 
stomata in their leaves and through their roots. 
 
Again, respiration is the burning of photosynthates for energy to grow and to do 
the internal “work” of living.  It is very important to understand that both plants 
and animals (including microorganisms) need oxygen for respiration.  This is why 
overly wet or saturated soils are detrimental to root growth and function, as well 
as the decomposition processes carried out by microorganisms in the soil. 
 
The same principles regarding limiting factors are valid for both photosynthesis 
and respiration. 
 
  
 
 
 
 
 
 
 
 
 
 
 
The above two sections were excerpted from http://www.ext.colostate.edu/mg/gardennotes/141.html 

Table 1. 
Comparison of photosynthesis and respiration 

Photosynthesis Respiration 

Produces sugars from light energy 
Stores energy 

Occurs only in cells with chloroplasts 
Releases oxygen 

Uses water 
Uses carbon dioxide 

Requires light 

Burns sugars for energy 
Releases energy 

Occurs in most cells 
Uses oxygen 

Produces water 
Produces carbon dioxide 
Occurs in dark and light 

http://www.ext.colostate.edu/mg/gardennotes/141.html
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Transpiration 

 
The transpiration stream 
Water enters plants through the roots. The roots are covered in millions of tiny 
root hair cells. These root hair cells have a large surface area so that the plant 
can absorb enough water from the soil. Water is absorbed into the roots by 
osmosis. 
 
Water travels from the roots, up the plant, to the leaves. The water is carried in 
tubes called xylem vessels. Xylem vessels have very narrow diameters - they 
are microscopic capillary tubes. This helps water to travel up the plant by 
capillarity (capillary action). 
 
On the underside of the leaves are tiny holes called stomata (singular: stoma) 
which allow the plant to breathe. When the water reaches the leaves it 
evaporates and escapes through the stomata. This is called transpiration. As 
the water escapes, more water is sucked up the xylem. In other words, the 
leaves create suction pressure to suck water up the plant. 
 
Mineral salts dissolved in the water, which include nitrates and phosphates, are 
needed for growth. 
 
Controlling water loss 
Plants need to control the water 
loss from transpiration. They do 
this by opening and closing their 
stomata. Two guard cells 
surrounding each stoma can 
open and close it. The holes are 
opened to allow gaseous 
exchange (breathing) and are 
closed to reduce loss of water. 
 
Transpiration increases when: 

 the leaf stomata are 
open 

 the air is dry 

 it is warm 

 it is windy 

 the leaves have a 
large surface area 

 
Excerpted from: BBC BiteSize Biology  
http://www.bbc.co.uk 

http://www.bbc.co.uk/
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Plant Reproduction 
 
Seed-Bearing Plants reproduce sexually using one of the two following methods: 
 
Gymnosperms –  produce pollen in male cones and catch that pollen in female 
cones. These plants have exposed reproductive parts. Wind, water and rain 
move the male gametes in the form of pollen (billions of pollen grains) in hopes of 
locating a receptive female reproductive part of the same species. This passive 
reproductive system, albeit living on chance, is a self-sustaining way to 
reproduce. At COF, the cycads are gymnosperms. Particularly large cones can 
sometimes be seen on the Dioon spinulosum. 
 
Angiosperms –  produce flowers, which protect their reproductive parts. They 
have adapted an incredible number of complex and interesting reproductive 
strategies. Many of these include the cooperation of a partner (pollinator) to 
successfully reproduce, but some still use the simpler methods of the 
gymnosperms: wind and water to get their pollen to the right place. At COF, the 
majority of plants are angiosperms: palms, philodendrons, orchids, are just a few 
examples. Anything that you see with a flower or a fruit is an angiosperm. 
 

Pollination 

Pollination is the process of a grain of pollen successfully making it to the 
appropriate pollen receptacle. It is not the same as fertilization, that may happen 
later. Pollination enables fertilization and sexual reproduction in seed-bearing 
plants.  
 
About 130 million years ago plants evolved flowers, a trait that protected their 
reproductive parts. They are known as angiosperms.  The rise of these flowering 
plants resulted in more rapid reproduction, because they were able to enlist 
mobile animals to safely and successfully carry and distribute their genetic 
material, making the flowering plants the most successful plant group.  
 
As flowers evolved, butterflies, bees and other animals evolved with them, taking 
advantage of this new and abundant source of food. The insects are the most 
successful and dominant animal group. 
 
So began the pollination partnership, the result of which is the amazing diversity 
of colors, shapes, scents, locations on the stem and blossoming habits of 
flowers, and the adaptations of the animals that pollinate them. 
 
What is happening between flowers and pollinators is a trade: food or shelter in 
exchange for pollination means survival for each. The interaction we see today 
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between flowers and pollinators is the result of a long co-evolution that has 
resulted in a balance of mutual advantage and mutual dependence. 
 
We can see this in the close matching between the sensory performance of 
pollinators and the special characteristics of the signals sent out to them by 
flowers. Flowers, for example, can be categorized by their pollinator-related 
physical characteristics: shapes that help the insect access the nectar and pollen 
easily such as bell forms, funnels, disks and good landing sites. 
 
The intimate partnership has altered the pollinators as well. It has affected the 
structure and function of their collecting organs, their sensory faculties, their 
behavior, and even such complex abilities as learning.  
 
Often it is possible to guess what pollinates a plant just by looking at the 
characteristics of the flower. The chart below list these “pollination syndroms”.  
 

 

Excerpted from: Fairchild Gardens  
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Fertilization in Flowering Plants 

 

 
 
Image Credit:  http://urbanext.illinois.edu/gpe/case1/c1facts2d.html 

 

Seed Production 

A seed is a small embryonic plant enclosed in a covering called the seed coat, 
usually with some stored food. It is the product of the ripened ovule of 
gymnosperm and angiosperm plants which occurs after fertilization and some 
growth within the mother plant. The formation of the seed completes the process 
of reproduction in seed-bearing plants.  
 
A seed includes three basic parts:  

1. An embryo, an immature plant from which a new plant will grow under 
proper conditions. 

2. A supply of nutrients for the embryo in the cotyledons. 
3. A seed coat which helps to protect the embryo from mechanical injury and 

drying out. 
Excerpted from: : http://en.wikipedia.org/wiki/Seed 

 

Fertilizes 
ovules 
 
 

http://urbanext.illinois.edu/gpe/case1/c1facts2d.html
http://en.wikipedia.org/wiki/Seed
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Image Credit: http://en.wikipedia.org/wiki/Seed 

 
Among the largest seeds are coconuts, which can be found sprouting palms in 
Lowlands. Orchids have some of the smallest seeds. A vanilla bean is actually 
the fruit of the vanilla orchid and contains thousands of tiny seeds.  
 

Fruit 

In broad terms, a fruit is a structure of a plant that contains its seeds. 
 
The term has different meanings dependent on context. In non-technical usage, 
such as food preparation, fruit normally means the fleshy seed-associated 
structures of certain plants that are sweet and edible in the raw state, such as 
apples, oranges, grapes, strawberries, juniper berries and bananas. Seed-
associated structures that do not fit these informal criteria are usually called by 
other names, such as vegetables, pods, nut, ears and cones. 
 
In botany, a "fruit" is a part of a flowering plant that derives from specific tissues 
of the flower, mainly one or more ovaries. Taken strictly, this definition excludes 
many structures that are "fruits" in 
the common sense of the term, such 
as those produced by non-flowering 
plants (like juniper berries, which are 
the seed-containing female cones of 
conifers), and fleshy fruit-like 
growths that develop from other 
plant tissues close to the fruit 
(accessory fruit, or more rarely false 
fruit or pseudocarp), such as cashew 
fruits.  

http://en.wikipedia.org/wiki/Seed
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Often the botanical fruit is only part of the common fruit, or is merely adjacent to 
it. On the other hand, the botanical sense includes many structures that are not 
commonly called "fruits", such as bean pods, corn kernels, wheat grains, 
tomatoes, and many more. However, there are several variants of the biological 
definition of fruit that emphasize different aspects of the enormous variety that is 
found among plant fruits. 
 

Here are an apple and a peach with their labeled tissues. Notice the 
differences between the two. 

 

 
Fruits (in either sense of the word) are the means by which many plants 
disseminate seeds. Most edible fruits, in particular, were evolved by plants in 
order to exploit animals as a means for seed dispersal, and many animals 
(including humans to some extent) have become dependent on fruits as a source 
of food. Fruits account for a substantial fraction of world's agricultural output, and 
some (such as the apple and the pomegranate) have acquired extensive cultural 
and symbolic meanings. 
 
 
Excerpted from: http://en.wikipedia.org/wiki/Fruit 
Images from: http://www.ext.colostate.edu/mg/gardennotes/136.html 
 

 

http://en.wikipedia.org/wiki/Fruit
http://www.ext.colostate.edu/mg/gardennotes/136.html
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Taxonomy and Systematics 

Taxonomy 

Scientists established a classification system of plants and animals so that 
everybody could refer to a species using the same name (there can often be 
multiple common names for a single species depending on region or language). 
The classification has a tree structure, with six Kingdoms at the top, multiple 
Phyla within each Kingdom, etc. etc. The classification of this pitcher plant looks 
like this:  
 
Kingdom: Plantae 
Division: Angiospermophyta 
Class: Angiospermae 
Order: Caryophyllales 
Family: Nepenthaceae 
Genus: Nepenthes 
Species: bicalcarata 
 
All species that have been classified have been 
given a scientific name, in addition to any 
common names that they may have. The 
scientific naming system is known as binomial 
nomenclature.  A name is divided into two parts: 
 

1. Genus (always begins with a capital letter, like “Nepenthes”) 
2. species (always begins with a lower case letter, like “bicalcarata”) 

 
Put the two parts together and you have a scientific name: Nepenthes 
bicalcarata. 
 
In addition to their scientific name, plants are also commonly classified by their 
tissue structure and seed structure. The following three systems are used 
throughout this handbook: 
 

1. Division: These are divisions based largely on sexual characteristics 
2. Tissue Structure: vascular and non-vascular plants 
3. Seed Structure: Those that reproduce using naked or covered seeds, or 

using spores. 
 
Scientific name (for example: Ananas comosus) 
A name officially established by scientists that combines the plant’s genus and 
species. Scientific names are usually in Latin or Greek and are written in italics. 
The genus is first and capitalized and species is second and lower case. 
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Although a given species may have a different common name in different 
languages, the scientific name will always be the same. 
 
Common Name (for example: pineapple) 
Common names are created so we can refer to a species without needing to 
memorize or pronounce the scientific name. A plant might have many common 
names, and plants of different species might share common names. Common 
names are lower case and not capitalized, unless they reference a location or 
person’s name (i.e. Venus flytrap). 
 
Family 
A grouping of plants in the same genus (i.e., the Orchid family).  
 
Genus 
A grouping of plants that have one or more related species. Sarracenia purperea 
(purple pitcher plant) and Sarracenia leucophylla (white trumpet) are in the same 
genus, but are different species. They are all in the Sarraceniaceae family. 
 
Species 
A grouping of related plants within a genus. 
 
Hybrid 
A plant bred from different species or genera (plural for genus). Some hybrids 
are also called “crosses”. Hybridization happens in nature and by humans. The 
wind might blow the pollen from one species of sundew to another too create an 
entirely new species. Or, a plant breeder might use the pollen of one species of 
Nepenthes with large pitchers and use it to pollinate the flower of another 
Nepenthes with an attractive color, creating a plant with large, attractively colored 
pitchers. 
 
Cultivar 
A man-made plant variety “cultivated” by breeding plants of the same species. 
The case in CHOMP with Venus flytraps has many cultivars. The ‘King Henry’ 
and ‘B52’ were bred for their size. Others were bred for their fused cilia that look 
like teeth.  
 


