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Exercise #1- Tools of Plant Nomenclature
Plant Taxonomy, Nomenclature, and Terms
Nomenclature
(Binomial nomenclature)

Identification

Taxonomy

(Classification)

Morphology

Plant Identification relies on an understanding of several scientific disciplines. Our
systems of classification are based on phylogenetic relationships among individuals.
Phylogenetic relationships are ancestor-descendent relationships among groups of
organisms. Current classification systems are based on morphological
similarities/differences and variation in gene sequences.
Plant Taxonomy is the science of classifying plants based on the relationships of
specific groups (taxon = taxonomic group). While phylogenetic relationships are used to
identify relationships among groups additional characteristics are employed in
taxonomic systems such as morphology, geographic distribution - ecology (physiology),
or biochemistry (genetics).
Plant Nomenclature is the science of naming plants. We use a binomial system of
nomenclature introduced by Linnaeus as the basis of our currents system. Specific rules
of nomenclature are applied to the groups that make up the taxonomic system.
Examples of nomenclatural rules include: A family name must be formed by combining
a genus name with the ending –aceae (the genus within the family with the greatest
number of individual species is used to construct the family name); a species is always
a binomial constructed from the Genus + specific epithet.
The Taxonomic Tree
Division – (Ex: Pteridophyta, Gymnospermae, Angiospermae)
Class – (Ex: Angiospermae = dicotyledonae, monocotyledonae)
Order – (Ex: Commelinales)
Family – (Ex: Commelinaceae)
Genus – (Ex: Setcreasea)
Specific epithet – (Ex: pallida)
Cultivar – (Ex: ‘Purple Queen’)
Common name – (Ex: Purple Queen)
Species = Setcreasea pallida ‘Purple Queen’
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Many ornamental plants are derived from naturally occurring individuals from native
populations of plants which have been selected for specific characteristics and may be
grown from seed or cuttings, others may be naturally occurring clones while still others
may result from intentional hybridization of plant species to obtain plants with specific
ornamental characteristics. Nomenclatural rules also exist for plants from these
breeding programs. Examples include:
Cultivar – a taxon below the level of species whereby a specific individual from within
the species has been selected and reproduced via propagation resulting in genetically
identical individuals which are identified by a specific cultivar name. The cultivar species
name will have the format of Genus specific_epithet ‘Cultivar Name’ (Ex: Peristrophe
hyssopifolia ‘Aureo-variegata’)
Variety or subspecies – these terms are often used interchangeably and also represent
a taxon below the level of species. The variety is a subgroup from within the species
with specific characteristics – often related to specific ecological or physiological
conditions – that are passed on to subsequent generations via sexual propagation. The
variety species name will have the format of Genus specific_epithet variety (Ex:
Agapanthus praecox orientalis)
Hybrid – Hybridization is the process of interbreeding between individuals of different
species (interspecific hybridization) or genetically divergent individuals from the same
species (intraspecific hybridization). Offspring produced by hybridization may be fertile,
partially fertile, or sterile. Crosses between members of two genera (intergeneric
hybridization) are called intergeneric crosses. More complex hybrids also exist and it is
not uncommon for names of Inter or intra specific hybrids to include only the Genus and
a cultivar name to identify a specific individual from the resulting hybrid cross. (Ex:
Salvia ‘Wendy’s Wish’) or for Intergeneric Hybrids to have a new Genus name
constructed from the two parent Genera (Ex. a Sedum + Echiveria hybrid would be
written as ×Sedeveria ‘Harry Butterfield’).

Lab Workbook Exercise #1
Answer the questions below and enter your responses in CANVAS.
1. Define these terms and describe how they are written correctly following the
rules of botanical nomenclature.
a. genus
b. species
c. variety
d. cultivar
e. hybrid
f. interspecific hybrid
g. intergeneric hybrid
2. Create a scientific name for yourself (Genus, species and cultivar name) and
write it correctly.
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Part II - Vegetative Characteristics – Leaves
Recognition of plant vegetative characteristics is essential to plant identification. For
many annual and perennial plant species characteristics of leaf arrangement, type, and
shape may vary depending on the growth stage of the plant. Use the images provided in
this manual to review the many morphological differences apparent among the plants
provided for your lab and become familiar with these plant characteristics. Your local lab
instructor can assist you with application of unfamiliar terms.

Leaf arrangements

Parts of a Simple and compound Leaf

Leaf types
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More Leaf types

Leaf Margins

Leaf tips
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Leaf Shapes

Leaf bases

Leaf Surfaces

Glabrous

Glaucous

Pubescent

Tomentose
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Leaf Venation

Tendrils

For additional drawings of plant parts see the resource listed
under Week 0 of the CANVAS site.
http://symbiota4.acis.ufl.edu/seinet/vplants/portal/plants/glossary/plate_all.php
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Lab Workbook Exercise #2 - Leaf Terminology
For the plants assigned to you in lab, please identify the following and enter your
answers in CANVAS:
Plant #1 - Name________________________________________________
Simple or compound leaf_______________________________________
Leaf arrangement:______________________________________________
Leaf shape:___________________________________________________
Leaf margin:___________________________________________________
Leaf base:_____________________________________________________
Leaf apex:_____________________________________________________
Leaf venation:__________________________________________________
Leaf surface:___________________________________________________
Plant #2 - Name________________________________________________
Simple or compound leaf_______________________________________
Leaf arrangement:______________________________________________
Leaf shape:___________________________________________________
Leaf margin:___________________________________________________
Leaf base:_____________________________________________________
Leaf apex:_____________________________________________________
Leaf venation:__________________________________________________
Leaf surface:___________________________________________________
Plant #3 - Name________________________________________________
Simple or compound leaf_______________________________________
Leaf arrangement:______________________________________________
Leaf shape:___________________________________________________
Leaf margin:___________________________________________________
Leaf base:_____________________________________________________
Leaf apex:_____________________________________________________
Leaf venation:__________________________________________________
Leaf surface:___________________________________________________
Plant # - Name_________________________________________________
Simple or compound leaf_______________________________________
Leaf arrangement:______________________________________________
Leaf shape:___________________________________________________
Leaf margin:___________________________________________________
Leaf base:_____________________________________________________
Leaf apex:_____________________________________________________
Leaf venation:__________________________________________________
Leaf surface:___________________________________________________
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Part III – Flowers and Inflorescences
Identification of floral features is critical to plant identification. This lab
exercise is provided to complement the lectures presented on this subject.
Locate plants within your local production collection with flowers present
and practice identifying parts of flowers.

Flower Anatomy

Flower Symmetry and Ovary Positions
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Corolla Types
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Inflorescence Types

The presence or absence of pedicels and bracts is a useful feature to identify types of
inflorescences. The following figure is provided to demonstrate the diversity of bracts
within inflorescences.
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Lab Workbook Exercise #3 - Flower Anatomy
Identify the flower parts in the illustrations and answer the questions. Be
sure to enter your answers in CANVAS.
Can you identify the following Angiosperm flower reproductive parts?:
Carpel(Pistil) Stigma Style Ovary Ovule Stamen Anther Pollen Filament
Can you explain the difference between a petiole, a pedicel and a peduncle?
What about the difference between a flower and inflorescence?
Can you identify the non-reproductive parts of the angiosperm flower?
Perianth Calyx Sepals Corolla Petals
What are tepals?
How does a bract differ from a sepal?
Can you describe the difference between a perfect flower, an imperfect flower, or a
complete flower?

What type of inflorescence?

What type of bract?

Flower or inflorescence?
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Part IV - Site Analysis and Preparation
Site analysis is important when installing a color bed or trouble shooting an existing one.
Using your eyes and a basic checklist of important considerations can save you a lot of
effort down the line in maintenance.
Considerations:
Digital mapping: Use a digital camera to catalog existing conditions in the site. It not
only acts as a great ‘before’ document that you can go back to when the garden is
completed, but it also allows you to keep a permanent record of weeds, insects,
drainage issues etc. that you can refer back to or send out for identification. Also use
your camera to determine the major viewing locations for the bed you are designing,
having these photographs in hand will help when you are designing the planting.
Surrounding vegetation: It is good to know what is growing around the area you will
be cultivating. Overhanging trees and shrubs can indicate many things including root
competition below the soil surface. Many trees either drop enough leaves to affect
plants growing beneath them or actually have chemicals within their leaves that inhibit
plants growing underneath them (this is called allelopathy). So having a good
understanding of what is growing near your plantings can help you in trouble shooting
down the line. You can also look at surrounding vegetation for signs of nutritional
disorders or other potential problems.
Sunlight/exposure: How much sun does the area you will be planting receive each
day? When during the day does this area receive sunlight? Remember the sun is
overhead in summer but is much lower on the southern horizon in winter. Also check for
prevailing winds and other factors that can contribute to the creation of a
microclimate in this area.
Existing pest & weed populations: Buried
under the surface of the soil in the area you will
be planting is a seed bank of all the weeds and
weed seeds that have been deposited over
time. Many of these have been waiting,
dormant, until you begin to work the soil (tilling,
fertilizing, watering, etc.) and then they begin to germinate and grow
with a vengeance. You can gain a good idea of which weeds may be
a problem by identifying them before you begin to plant, in this way you’ll know if you
can control them by mulching (most annual weeds) or whether you’ll need to use
chemicals to control them (most perennial weeds). Remember that there are both cool
season and warm season weeds, so that a one time walk through may not tell you
everything. Although it may take a full year to record all the different insects that you
find in your garden it is always a good idea to begin learning which insects are common
in your area. Remember to look underneath the soil as well.
Current soil condition: It is essential that you also test the soil pH and electrical
conductivity. pH is a relative measure of how acidic or basic your soil is and this
measurement tells you pretty much everything about which nutrients will be available to
your plants, and much about other considerations in fertilizing as well. Electrical
conductivity (EC) simply tells you what salts are in your soil solution, this can help in
13
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terms of selecting plants that are tolerant of high salt environments, or if your nutrient
levels are very low and will require additional fertilizers.
Another good thing to understand before planting is what the current soil conditions are.
This will tell you a lot about problems you may be facing when the area is planted.
Checking for soil moisture, drainage issues, and compaction can give you an idea of
what the soil needs to be optimized for planting and also something about drainage in
this area, and if it will be a problem in the future.
Irrigation options: It may sound silly but make sure to document if there is irrigation at
this location and what type of sprinkler system is in place for use. Whether you use this
system or retrofit a new system, this is valuable information.

From Southern Living Garden Book, Copyright 1998. Oxmoor House, Inc.
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Lab Workbook Exercise #4 - Site Analysis
Using your site analysis worksheet, digital photos, the example provided, and other
observations, use the garden layout sheet to draw an overhead view of the area you will
be working in. Make sure to include location of sidewalks, irrigation, electrical, and
existing permanent plantings. This is to assist you in preparation of a written summary
you will prepare as a word document and submit in CANVAS. You may include photos
of the garden (we all seem to have a smartphone these days) and outline a list of the
features rather than draw a map. Your summary should include information such as a
brief description of the garden/site, surrounding vegetation, exposure (sunlight, winds,
microclimate, etc), and existing pest and weed populations. You should also include
information about current management practices where evident (irrigation, mulch, weed
management, etc).
1 square = _____ feet
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Site Preparation
Site preparation is probably the single most important step of the planting process and
will pay off with healthy, beautiful plants.
Soil amendments:
What is the difference between a soil amendment and a mulch?
A soil amendment is usually some type of organic matter incorporated into the soil . It’s
important that amendments be thoroughly decomposed so that they will not be bound
up by bacteria that decompose them. Wood products mixed into the soil especially bind
all available nitrogen, so much so that plants growing in this type of amended soil suffer
nitrogen deficiency, showing chlorosis and stunted growth. If you use a raw material as
a soil amendment you’ll need to add higher levels of nitrogen to counter these effects..
A general recommendation is to mix in a 6” layer of organic matter into a new plant bed.
This soil amendment not only increases air and water supply within the soil matrix, it
also aids in nutrient retention and release. How much you apply in subsequent years
will depend on the rate at which this initial application decomposes.
What can be used as soil amendments? Well composted pine bark, manure or yard
waste make good soil amendments. Peat moss or commercial potting soils can also be
used. The best bet is to have a local, constant, and cheap supply of soil amendments
to keep costs down on your jobs. In some areas mushroom compost or chicken bones
and carcasses are used; landscapers located near paper mills use waste paper
products, if you are going to be using a lot of material check around and see what is
available. Many cities in Florida now offer both raw and composted trimmings from utility
line clean up (just watch out for weed seeds).
Lime & Sulfur:
Most annuals and perennials perform best in a slightly acidic soil with a pH level
between 5.5 and 7.0. Lime is used to raise the soil pH; sulfur is used to lower it. Your
county’s Extension office can provide information on soil pH testing.
Soil compaction and aeration:
Soil compaction reduces the available air within the soil matrix, the lower the air in the
mix the more likely plants are to have root problems, and the more difficult it is for roots
to penetrate through the soil in search of moisture and nutrients. Compacted soils need
to broken up, extra organic matter will need to be added, and very likely it may take
more than a year to rehabilitate severely compacted soils, but organic matter is one of
the best ways to repair this problem.
Preplant Soil Assessment for New Residential Landscapes in Florida http://edis.ifas.ufl.edu/ss534
Soil Organic Matter and Soil Amendments - http://edis.ifas.ufl.edu/mg454
Soil pH - http://edis.ifas.ufl.edu/ss480
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Lab Workbook Exercise #4 - Soil Testing
pH and EC Sampling
For pH and EC measurements remove 1/2 cup of soil from every 100 ft² of bed area
and label all samples by location on the garden layout sheet (Keep samples separate).
Samples should be taken from 4-6” below the soil surface.
Using the 2 to 1 soil to water method, test the solution, allowing it to sit for at least 30
min before testing. Record sample readings below.
Soil Constituents
1. Take roughly a cup of soil
2. Mix the soil sample in a graduated cylinder with 2 times as
much water.
3. Shake for about 5 min and let then sample set for at least 24
hours undisturbed in the covered cylinder.
4. When the soil sample has settled you should see distinct layers
within the cylinder.
a. At the bottom – the heaviest particles should be the large
sand grains
b. Above that smaller sand grains
c. Above that a layer of silt and coarse clay particles.
d. Above that will be a layer of the finest clay particles
e. Depending on the sample, there may a layer of organic
matter on the surface of the sample.
5. Find the total height of the sample in the cylinder, compute the
rough proportions of each layer in the sample, and calculate the percentage of
each element. Record your findings below.
(Height of layer/ total height of sample x 100 = % of layer)
A general recommendation is that soil in herbaceous display beds should be
about 30-50% composted organic matter.

Sample

pH

% Sand

% Silt

% Clay

% OM

Adjusting pH. pH changes should only be attempted following a soil test recommendation.
Liming rates should be based on a soil test. If the recommended lime rate exceeds 25 lb per 1000 ft2 (0.5
tons per acre), splitting the application and applying the liming materials over a period of 2 to 4 weeks will
reduce the chances for plant-related issues. Use dolomitic lime when available.
Depending on the measured and desired soil pH, elemental sulfur should be added to sandy soils at a
rate of 4 to 19 lbs of sulfur per 1000 ft2. Note that lowering soil pH below 5.0 is not recommended
because of the potential for Al toxicity. Also, to avoid burning plants, add no more than 14 lbs of sulfur per
1000 ft2of soil in a single application to bare soils. Prior to plant installation, sulfur can be incorporated
directly into the entire planting bed to the depth of the root zone of the plants to be established.
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Part V - Plant Selection, Design, Installation &
Maintenance
The following information introduces you to basics of designing with color in the
landscape. Keep in mind that beauty is a relative term, the best design is a personal
perspective.
Color Wheel: Don’t get carried away with the rules of the
color wheel, it was designed to show what happens when
you mix pure tones and in the garden very few things are
pure tones. The other fallacy of the color wheel is that
everyone agrees on what looks good or what effect a color
combination has on people’s moods. While it is essential to
check color harmonies before you select companion plants,
you should strive to develop your own sense of what you
like. In general white, green, gray and black go with all
other colors on the wheel.
Corporate vs. residential designs: There is a big
difference between a corporate design and a residential
design. Usually corporate designs use big blocks of one
color, or a few colors, while a residential design may
incorporate up to a hundred different colors at once.
Corporate designs simplify color use to make a more professional statement, in the
same way that corporate logos are usually simplified.

Residential Landscape Design

Commercial Landscape Design

Perspective is everything: Another point to consider is how plant shape affects your
garden area based on plant shapes and sizes. Randomly mixing different height
materials gives you one effect and opening up an area using plants that are all the
same height gives you another. Before you plant you may want to walk around the area
you are planting and look for areas which need larger plants to screen unsightly areas,
or shorter plants to make use of a view into other areas of the landscape.
When is enough…enough: One of the most important things to be aware of in
designing with color is when to stop. The color portion of the landscape can be the most
energy intensive portion of the landscape and you need to match the color desired with
amount of maintenance available.
18
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Basic Design Vocabulary
Copy and Borrow – Any good artist or designer will tell you that in order to create their
own style they had to learn by copying masters, so don’t be afraid to do this in your own
work. Give credit where credit is due, but feel free to look through magazines, tour
gardens and borrow ideas from other sources.
Water Smart - The world’s population continues to grow and our sources for clean
water stay the same. In Florida, the impact of water restrictions is real and color in the
landscape requires more water than most other elements. For this reason, use common
sense in designing the color portion of landscapes as they tend to be water-intensive.
Developing Focal Points - A focal point is on object or group of objects that draw the
eye or are placed where natural sight lines will lead the eye to find them. The sightline
leading to a focal point is known as an axis, a garden can have one or many axes
within it. Imagine a tall hedge on both sides of a walkway. The eye is naturally drawn to
the end of the hedge. Using plant material to create sightlines is a big part of design.
Traffic circulation and a sense of scale are also important. In most cases a feeling of
open access is necessary to get people to enjoy a colorscape. Remember to always
consider not only how visitors will view your plantings but also how maintenance people
will be able to get in to do regular maintenance.
The importance of borders – whenever you are transitioning in a landscape between
turfgrass or woody plantings and color you need to create a strong border. This border
serves a variety of purposes both aesthetic and functional. In the aesthetic sense a
strong border helps separate and define the color portions of the landscape. From a
functional standpoint a good border makes for easier maintenance of color areas.
Natural (informal) vs. Formal designs - In nature there are few straight lines and most
elements meander within a natural design. In a formal garden will have straight lines,
angles, and symmetry as the rule. The only way to develop a good understanding of
these two design types is to tour gardens and see different styles in action.
Garden types: Regional Gardens – A regional garden can be either native plants or
exotic plants that are identified as part of the local landscape. Cacti or Desert Gardens
–The use of cacti and succulents is becoming more popular in landscapes as
restrictions on water use become more stringent. Mediterranean gardens – are
another low water type of landscaping, but usually incorporate more color and
herbaceous material. Naturalistic or woodland gardens – There is a lot high shade in
the landscape of Florida, overhanging trees and the dappled shade they offer are a
perfect foil for gardens that are designed to maximize on this environment.
Primary colors vs. secondary colors – Primary colors represent the three pure tones
of red, yellow, and blue. Secondary colors represent the colors that arise when one of
the primary colors is combined with another. So red + yellow = orange.
Complimentary colors vs. Analogous colors – Complimentary colors lie opposite
one another on the color wheel, so they will be highly contrasting. Analogous colors lie
next to one another on the color wheel and will be very closely related to one another.
NOTE: Not all color wheels are created the same, check out the two in the previous
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page, while both are technically correct, relying on location of colors will be misleading
in many types of color wheels.
Plant texture – refers to the size of foliage, stem, and flowers. Plants with a fine texture
tend to have small foliage, flowers, and growth habit (Ex: Rosemary (Rosmarinus sp.).
In contrast plants with coarse texture have large foliage, or flowers on large stature
plants (Ex: Elephant Ears (Colocasia sp.) and most palms. It is important to remember
that texture can be very relative depending on what plants are combined and is meant
to be a general term. Fine textured plants seen from a distance become a fine mist. In
order to keep scale in long distance views incorporate coarse textured plants into the
view.
Note how the Hosta appears to have a course texture next to the Fern in the top picture
but Hosta appears to have a medium texture when in proximity to the Elephant Ears.
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Designing a Color Bed
Remember to include these important items in your overall design:
1.
Walkways for small personal spaces should be at least 4 foot wide. For walkways
where two or more people will walk minimum width is 6 foot, preferably 8.
2.
Place plant materials to either screen or display areas along the walkway. Play
around with perspective and what happens when you block or open a view into
another area of the garden.
3.
Use existing features (Trees, stone, walls, pillars, etc.) where possible to add
impact to your landscape. Remember a good landscape accentuates the
permanent features already in place, it does not compete with them.
4.
Mark off bed lines, and existing features in bold lines.
5.
Add plant markers in lighter lines so you’ll be able to tell them apart.
 When calculating how many plants you’ll need to fill an area use the
following computations.
 At 6” center you’ll use four plants per square foot.
 At 8” centers you’ll use 2.25 plants per square foot.
 At 10” centers you’ll use 1.3 plants per square foot.
 At 12” centers you’ll use one plant per square foot.
6.
When using slow release fertilizers use between 2 teaspoons and a tablespoon
per plant for small plantings or refer to ENH858 for broadcast fertilization rates.
7.
In order to calculate the amount of mulch you’ll need to cover the bed, multiply
the total square footage by .4 (+-4” thick) to get the cubic feet of mulch you’ll
need. Always round this figure up, as a little extra mulch can’t hurt, and not
enough makes the whole project suffer.
8.
Remember to note where your irrigation access or sprinkler heads are located,
and that your design doesn’t block the heads and reduce coverage.
Here are some ideas for symbols to use to represent plants when seen from above in
the plot plan view.

Symbols courtesy of http://www.sustland.umn.edu
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Planting Tips
Starting with Seeds: Seeds can be started directly in garden soil or in flats or
containers. Broadcast very fine seeds over the soil surface and cover them lightly with
soil. Plant larger seeds in shallow furrows or in individual holes. Always remember that
seeds should be planted no deeper than recommended on packet labels; a good
general rule is to plant them no deeper than twice their diameter. Press down gently but
firmly, and then gently water so as to not dislodge the seeds. Keep the garden soil moist
but not soaking wet.
For slow-sprouting seeds or for plants whose seedlings develop slowly, sow seeds in a
pot, and then tie a clear plastic bag around it. Place the pot where it receives good light
but not direct sunlight. Air can get through the plastic, but water vapor cannot get out;
seedlings will have enough moisture to complete germination without further watering. If
you use this technique, be sure that your planting mixture is sterile and that the
container is clean.
Transplanting seedlings. When the new seedlings develop their second set of true
leaves, it's time to transplant or thin them. If you don't need many plants, you can thin
them in place. Give them enough "elbow-room" (1-1/2 to 2 inches between them) to
grow larger before you plant them out in the garden. But if you want to save most of the
germinated plants, you will need to transplant them to larger containers to grow to
planting-out size. Preferably, transplant them into individual pots or cups; then when you
plant out in the garden, they'll suffer a minimum of root disturbance.
First transplanting. Fill a new container with moist planting mix. Loosen the soil around
the seedling plants (a kitchen fork or spoon is be handy for this) and carefully lift out a
seedling. Or lift a clump of seedlings and gently tease individual plants apart from the
tangled mass of roots. Handle a seedling by its leaves to avoid bruising or crushing its
tender stem. With a pencil, poke a hole in the new container's planting mix, place the
seedling in the hole, and firm the soil around it. Water the transplant right away. Do this
for each seedling plant. Keep them out of direct sunlight for a few days, until they have
adjusted.
Final transplanting. A few weeks to a month after the initial transplant, the seedlings
should be ready to plant in the garden. During that month, you can help their
development by watering once with a half-strength liquid fertilizer solution or by
sprinkling lightly with a slow acting fertilizer.
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Starting with Containerized Annuals and Perennials. Busy gardeners
often forgo pleasures of seed planting and buy seedlings of annuals and perennials at
garden centers. These plants-as well as some ground covers and hedge plants-are sold
in plastic cell-packs, individual plastic pots, peat pots, or flats.
You'll get the best results if you prepare the soil first. Water the plants well before
removing them from their containers and be sure not to let these plants dry out while
they're waiting to be planted. For all, plant so that the tops of the root balls are even with
the soil surface.
From cell-packs. Plants growing in plastic cell-packs in individual cubes are usually
easy to remove. Turn the cell pack upside down and push down with your thumb on the
bottom of a soil cube, gently remove the plant and root ball with the other hand. If there
is a mat of interwoven roots at the bottom of the root ball, tear it off –the plant will
benefit from its removal. Otherwise, loosen the roots by pulling apart the bottom third of
the root ball.
From pots. Dislodge plants in individual pots by placing one hand over the top of the
container, with the plant stem between index and middle fingers, and then turning the
container upside down. The plant and its root ball should slip out of the container into
your hand.
From peat pots. If the plant is in a peat pot, plant it pot and all; the roots will grow
through the pot. But make sure that the peat pot is moist before you plant it. A dry peat
pot takes up moisture slowly from the soil, so roots may be slow in breaking through it.
This can stunt the plant's growth or cause roots within the peat pot to dry out
completely. Several minutes before transplanting, set the peat pot in a shallow container
of water. Also, be sure to cover the top of a peat pot with soil because exposed peat
acts as a wick to draw moisture out of the soil. If covering the peat would bury the plant
too deeply, break off the top of the pot to slightly below the plant's soil level.
From flats. For plants in flats, a putty knife or spatula is a handy transplanting tool:
Separate the plants in the flat by cutting straight down around each one. Many
gardeners prefer to separate individual plants out of flats gently with their fingers; they
lose some soil this way, but keep more roots on the plant. If you work quickly, there will
be little transplant shock.
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Rough Guideline to Families and Optimal Temperatures
Temperature Preference

Prefers
Day Max Temp.
65F
Night Min. Temp
45F
Prefers
Day Max Temp.
70F Night Min. Temp
50F

Prefers
Day Max Temp.
75F Night Min. Temp
55F

Family Name
Violaceae
Umbelliferae
Saxifragaceae
Campanulaceae
Primulaceae
Papaveraceae
Cruciferae
Onagraceae
Geraniaceae
Caryophyllaceae
Gentianaceae
Polemoniaceae
Scrophulariaceae
Begoniaceae
Capparidaceae
Fabaceae
Hydrangeaceae
Iridaceae
Goodeniaceae
Crassulaceae
Verbenaceae

Cool
Season
Crops

Ferns
Tolerant of
a wide range
of temps
Warm Temperature
Preference
Prefers
Day Max Temp.
80F Night Min. Temp
60F

Prefers
Day Max Temp.
85F Night Min. Temp
65F

Tolerates
Day Max Temp.
85F –95F
Night Min. Temp
75F

Adiantaceae
Davalliaceae
Dryopteridaceae
Polypodiaceae
Amaranthaceae
Plumbaginaceae
Amaryllidaceae
Balsaminaceae
Liliaceae
Polygonaceae
Commelinaceae
Convolvulaceae
Asclepiadaceae
Gesneriaceae
Asteraceae
Lamiaceae
Urticaceae
Poaceae
Lythraceae
Bromeliaceae
Euphorbiaceae
Melastomataceae
Passifloraceae
Portulacaceae
Cannaceae
Rubiaceae
Apocynaceae
Araceae
Solanaceae
Acanthaceae
Zingiberaceae

Warm
Season
Crops
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Lab Workbook Exercise #5 - Plant Selection
Year-long schedule of bedding plant rotations
Create a rotation schedule of annuals and color for the pictured commercial landscape for one
year. Keep in mind that for most landscape situations (other than your own yard) you do not
have the option of leaving something in place that does not look good. The shaded areas are
only an example of possible seasonal rotation periods. The rotation these times will vary by your
location in the state you should define the rotation time on a general basis or adjust the dates.
The letters represent A. the background, B and C the middle, and D. the foreground plants in
the present design. Enter your plant selection choices for each of the four planting rotations into
the Lab Workbook Exercise in CANVAS.

Nov

Dec

Jan

Feb

March April May

June July

August Sept

Oct

A.

B.

C.

D.

Current planting includes:
A. Begonia-red
B. Caladium-white
C. Caladium-pink
D. Duranta ‘Cuban Gold’

25

Annual & Perennial Gardening Lab workbook

Lab Workbook Exercise #5 - Garden layout – post plant
1 square = _____ feet
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Lab Workbook Exercise #5 - Cost Analysis
This exercise is designed to introduce you to the process of determining the cost of
installing the colorscape of a commercial landscape. The actual cost estimate should be
tailored to the specific business to include the overhead costs (cost to run the business
not associated with each colorscape). Many factors relate to this estimate will also be
influenced by current market prices, types of materials you select, etc. For several of
these factors you will be provided with information to assist in completing the exercise.
Use this worksheet to conduct the cost analysis and remember to enter your answers in
CANVAS.
Begin by determining the total square footage of your bed ____________________.
1. Soil pH and Fertility (See EDIS - SL 256)

Based on the soil pH test from your previous lab exercise determine if an
application of lime or sulfur will be required for your project. If your soil sample
was below 5.5 add lime at 25 lb/1000 ft2. Pelletized dolomitic lime costs is $11/50
lb. If your soil sample was above 7.0 add sulfur at 5 lb/1000 ft2. ENCAP® Sulfur
Plus AST® Soil Conditioner cost is about $5/2.5 lb.
Current pH and product details
Quantity of Product needed (lbs)
Cost per Unit
Total Cost to adjust pH

pH____________Product________________.
______________.
______________.
______________.

2. Soil Organic Matter.

Based on the square footage of your garden, calculate how much organic matter
you will need to incorporate into your project. You should be able to calculate the
volume of organic matter (ft3) needed based on results from lab exercise 4 and
the total square footage of the planting bed. Your answer should be in cubic feet
(or cubic yards if a large area) for the planting bed. For small jobs the big box
stores often have products like Miracle-Gro Nature's Care CUFT Really Good
Garden Compost which sells for around $5/cu. ft. bag.
Quantity of Organic Matter needed (ft3) ______________.
Cost per Unit
______________.
Total Cost of Organic Matter
______________.
3. Soil Fertility.

For this exercise you should compute the cost of fertilization for the current
planting which represents 25% of the fertilizer applied for the year. Base the cost
on application of Osmocote Plus 15-9-12 Slow Release Fertilizer, 8-9-month
formulation at an annual rate of 4 lbs. Nitrogen/year. This product costs around
$100/50 lb bag. If you prefer to use an organic product to provide the nutrients
list the type of fertilizer, the analysis, cost, the amount you’ll use and compute the
cost of the amount you’ll need for this planting.
Alternative product details(optional)
Quantity of Fertilizer needed
Cost per Unit
Total Cost of Fertilizer

____________________________.
______________.
______________.
______________.
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4. Plants.

Plants may be purchased in a variety of sizes and stages of growth. Utilize the
information on pages 21-23 to assist you in generating a list of plants, the
plantings sizes, and cost per plant. You may wish to explore the effects of plant
size at planting and planting density on the plant costs.
Create a list of plant species, planting sizes, per plant and total cost for this job
Species
Size
Cost per plant Quantity needed Total cost

How much did the plants cost for this design?

$_______________

5. Mulch.

Based on the square footage of your garden, calculate how much mulch material
you will need for your project. You should be able to calculate the volume of
mulch (cubic feet) needed based on the total square footage of the planting bed.
Your answer should be in cubic feet (or cubic yards if a large area) for the
planting bed.
Quantity of Mulch needed
Cost per Unit
Total Cost of Mulch

______________.
______________.
______________.

6. Labor.

Labor costs include more than the hourly wage of employees. There are
additional costs associated with each labor hour such as federal and state
required taxes and insurances. So an employee earning a $10/hour wage may
cost the employer as much as $15/hour. The full labor cost will need to be
considered when calculating labor costs. The labor costs are associated with
every aspect of the job. The following is just an example of the labor costs to
consider.
How many labor hours were used in site analysis/sampling?
How many labor hours were used in designing/locating products?
How many labor hours were used in planting bed preparation?
How many labor hours were used in planting?
How many labor hours were used in mulching?
What is the total labor cost estimate for this job?
7. What is the total cost of the installation?

_________
_________
_________
_________
_________
_________

Total cost $___________

8. Does this figure reflect the total costs for installing this one seasonal planting for

this location? Your answer is yes or no. Provide the answer ______ and explain.
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Maintenance of Annual and Perennial Beds
Here are some key maintenance concepts you need to keep in mind:
Weed Control – Managing weeds is the most demanding maintenance task you’ll face.
Never allow weeds to mature and go to seed – this is a sure-fire guarantee that you’ll
see these weeds again. Mulch and pre-emergent herbicides will definitely help
Shape up! Annuals and perennial plants demand occasional pruning to control their
size and shape. Frosts or freezes may damage certain plants and this damaged tissue
will need to be removed. Pinching and deadheading are grooming techniques for
flowering plants. Pinching involves nipping back the growing tips of plants so that they’ll
produce more flowering stems. Deadheading is the removal of spent flowers.
Fertilizers - General recommendations for applying nitrogen-containing fertilizer for
fertilization of annual and perennial plants is based on the Nitrogen rate of 1 to 4
pounds of Nitrogen per 1000 square feet of bed area per year. More information on
fertilizers and fertilizer rates see ENH 858 Fertilizer Recommendations for
Landscape Plants. This publication also contains a table to assist you with calculating
the amount of fertilizer to apply on the basis of Nitrogen percentage. Remember the
recommendations are for one year and the total amount of fertilizer applied should be
split to accommodate the multiple planting times and to avoid applying more than 1
pound of Nitrogen per 1000 square feet of bed area at a single application. These
recommendations will reduce the potential for fertilizer runoff (leaching) and will ensure
each new crop of the colorscape has adequate fertilization.
Liquid - liquid fertilizers are the quickest way to get nutrients into your flowering plants,
but they are also the shortest lasting fertilizer, so in general they are recommended for
treating nutritional disorders or for use in the first week after planting.
Granular – fertilizers take the fertilizer elements and bind them to a semi-soluble base
like clay. The nutrients in these products are generally salt formulations and are
immediately available. Fertilizer in these granules last from 1-4 weeks in the landscape
depending on irrigation frequency and are good for short durations.
Slow release – Is the recommended type of fertilizer for Florida as they are designed to
release nutrients from 3-12 months in a uniform fashion. Especially with our sandy soils
this type of fertilizer is the most efficient and ecological alternative available.
Organics – such as bone meal and blood meal are also slow release but usually much
lower in total nutrients, in a well-established bed with good soil these can be an
alternative to artificial fertilizers, but usually do not encourage the level of growth
commercial landscapers need.
Understanding irrigation systems – For most flowering landscape material there is a
simple rule. Overhead irrigation is bad. In addition, overhead irrigation at night is even
worse! The most common method of irrigating is the worst thing for colorscapes. So
how are you going to make sure your work gets the best environment? By learning all
you can about irrigation systems. Be prepared for current and future water restrictions,
which regulate when and how we apply water in the landscape. Start looking into microirrigation systems (also called low-volume) such as drip irrigation which provides all the
water, efficiently, exactly where it is needed.
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Integrated Pest Management / Scouting – Regular maintenance is the key to
successful landscapes, regardless of the plants being maintained. Learn about IPM and
institute a regular walkthrough of your color beds to check for diseases, pests, and other
problems. Catching a problem early will save you money and future maintenance.
Record Keeping – The single most important tool of any landscaper is written records
of what happens from year to year. It is the hardest thing to keep up with and the single
best tool you have for making decisions on plant selection and problem solving. A good
landscaper should also be keeping track of which cultivars perform the best in your
location, what places in the landscape are most prone to problems, as well as customer
responses to different landscape issues. Make your life easy – KEEP RECORDS
These websites are good resources:
Common Insects/Arthropods - http://entnemdept.ufl.edu/creatures/
http://www.doacs.state.fl.us/pi/enpp/ento/entocirc-no.htm
http://www.fsca-dpi.org/
Common weeds - http://www.rce.rutgers.edu/weeds .
Common Diseases - http://www.doacs.state.fl.us/pi/enpp/pathology/pathcirc-no.html
Florida Pest Alerts - http://www.doacs.state.fl.us/pi/enpp/pi-pest-alert.html
Nutritional disorders - http://www.thekrib.com/Plants/Fertilizer/nutrient-deficiency.html#0
http://edis.ifas.ufl.edu/ss530
Invasive species - http://www.ppdl.purdue.edu/PPDL/current_interest.html
Irrigation of Lawns and Gardens http://edis.ifas.ufl.edu/WI003
Low maintenance landscapes http://edis.ifas.ufl.edu/EP038
Soil pH and the Home Landscape or Garden
http://edis.ifas.ufl.edu/pdffiles/SS/SS48000.pdf
Fertilization and Irrigation Needs for Florida Lawns and Landscapes
http://edis.ifas.ufl.edu/EP110
Florida Friendly Landscaping: http://fyn.ifas.ufl.edu/
Mulches for the landscape - http://edis.ifas.ufl.edu/MG251
Landscape Mulches: What Are the Choices in Florida? http://edis.ifas.ufl.edu/FR079
Pre-emergence Herbicides for Ornamentals - http://edis.ifas.ufl.edu/wg058
Optional Reading assignments for this section of the course include:
Bedding Plants: Selection, Establishment and Maintenance
http://edis.ifas.ufl.edu/MG319
Flowering Perennials for Florida http://edis.ifas.ufl.edu/MG035
Bulbs for Florida Bulbs for Florida http://edis.ifas.ufl.edu/MG029
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