


Key Plant Identification Features

•Bud characteristics
•Bud/leaf Arrangement
•Leaf characteristics
•Bark
•Flower structure
•Fruit structure/type
•Habit

Presenter Notes
Presentation Notes
A great book to have on hand is Michael Dirr’s “Manual of Woody Landscape Plants.”



Bud/Stem Morphology
• Buds: size, color, shape and 
texture

• Bud Scales: size, color and 
shape

• Terminal Bud Scales: 
determine amount of annual 
growth

• Leaf Scar: shape and 
arrangement of vascular 
bundles

• Lenticels: gas exchange



Bud Characteristics
Imbricate- many scales

One-scaled (naked)

Valvate

Stalked

Superposed

Presenter Notes
Presentation Notes
Every species of tree and shrub has very different buds, but plants in the same family often have very similar buds. For example, cherry trees mostly have imbricate buds.



Bud/leaf arrangement

• Opposite
• Alternate
• Whorled
• Sub-opposite

Presenter Notes
Presentation Notes
Bud and leaf arrangement is referred to as “phyllotaxy”. To help you remember the following saying is useful MAD CAP HORSE (BUCKEYE)Maple, Ash, Dogwood and members of the Caprifoliaceae family, HORSEchestnut or BUCKeye all have opposite leaf/bud arrangement.



Leaf 
Morphology

Presenter Notes
Presentation Notes
Wherever the bud is located determines if a leaf is simple or compound. So, where the petiole attaches there will be a bud. 



Leaf characteristics

• Deciduous or evergreen
• Simple
• Compound
• Pinnately+Bipinnately
• Palmately

• Margins
• Lobed
• Venation



• Deciduous- loses leaves 
every year

• Evergreen- holds needles 
(leaves) for 2-3 years; all 
do not shed at once

• Conifer- seed is naked; 
typically borne in cone, 
not all evergreens are 
conifers





Bud would 
be here.



Aesculus parviflora, bottlebrush buckeye

palmately compound



Japanese maple, Acer japonicum Bud develops 
here.

Presenter Notes
Presentation Notes
While these leaf may have a palmate appearance because of the deeply incised leaves, it is a simply leaf, not palmately compound.



GYMNOSPERM LEAF TYPES

AWL-LIKE LEAVES



SCALE-LIKE LEAVES



NEEDLE-LIKE LEAVES



NEEDLES PER FASCICLE

Presenter Notes
Presentation Notes
Different species of pines can be identified by the numbers of needles in each fascicle (bundle). For example, longleaf and loblolly pine have three (sometimes two) needles per fascicle, while eastern white pine has five.



Flower 
Morphology

Presenter Notes
Presentation Notes
This flower is complete having both male and female parts. Often, trees that have complete flowers still benefit from cross-pollination to produce the most fruit.



Flowers in Id
• Number of petals
• Number of 
reproductive parts

• Monoecious or 
dioecious plant





• Monoecious- “one house”; 
flowers of both sexes on same 
plant

• Dioecious- “two houses”; 
flowers of each sex on 
different plants



Fruit Structure

Involucre  →







Presenter Notes
Presentation Notes
Serviceberry has a pome type fruit. Viburnum has drupe starting red then turning blackish.



Presenter Notes
Presentation Notes
Acorn on a bur oak, pecan, hickory.



Bark
• Ridged
• Exfoliating
• Smooth
• Furrowed
• Flaky

Presenter Notes
Presentation Notes
Bark on a paperbark maple, eucalyptus bark, mature dogwood bark and winged elm bark.



Cephalanthus occidentalis

Buttonbush

Acer spicatum, striped maple



Habit

• Rounded
• Upright
• Vase-like
• Fastigiate

Presenter Notes
Presentation Notes
A cultivar of English oak- ‘Fastigiata’ in the upper right-hand corner and the straight species at the bottom.



Presenter Notes
Presentation Notes
Live oak with a broad, wide-spreading form and American elm, with an vase-shape habit



PLANT SELECTION



Plant Design/Selection Basics

1. Determine FUNCTIONAL Benefits
• Screening, Shading, Wildlife food/habitat, Food production
• Pollution abatement, Erosion control

2. Determine ECOLOGICAL AND CONTEXTUAL  Benefits
• Ecosystems- riparian, temperate, desert, tropical, tundra
• People and Cities- various site requirements, mental and 
social health and well-being

3. Determine HORTICULTURAL/CULTURAL Requirements
• Soil – texture, pH, fertility, aggregation/structure
• Light – full sun, part sun, dry shade, full shade, dappled shade
• Moisture – group plants into hydro zones

Presenter Notes
Presentation Notes
Outline for talk as well



Plant Design/Selection Basics continued

4. Consider MAINTENANCE 
Requirements

• Maintenance provider 
should be included early in 
design process

• No one asks for a high 
maintenance landscape ;-)

• May need to provide a 
maintenance plan to client



1. Functional Uses for Plants

• Functional Uses of Plants
• Architectural

• Walls, roofs, canopies, ground covers
• Engineering/Climate Control

• Green roofs and walls, ecosystem 
restoration, rain gardens, shade, 
cooling, screening, stormwater 
mitigation

• Aesthetic Uses of Plants
• Visual design qualities of plants 

(it’s pretty!)
• Form, habit, texture, color

Presenter Notes
Presentation Notes
Aesthetic -Determine design criteria first and choose plant to fit that descriptionSpecial applications – niche markets 



Architectural Uses of Plants

Very simply: Creating and 
 Defining Space

Think Garden Rooms, 
Borders and Movement

Presenter Notes
Presentation Notes
Create overhead ceiling, walls, floor and passage ways



Engineering use: Climate control 
(adapted from anne spafford, mla)

Wind control

Sun control



Engineering/environmental uses
• Atmospheric Purification
• Erosion Control
• Runoff Control

http://www.itreetools.com/
Use species selection tool  from US 
Forest Service

Presenter Notes
Presentation Notes
Biorentention, rain gardens, specialty niches require specific plants

http://www.itreetools.com/


2. Ecological & Contextual Requirements  
a.k.a. Site restrictions

From Site Assessment
•Utilities
•Mature plant size allowable
•Current and Future Usage
•Easements and Buffers
•Buildings & Structures

Presenter Notes
Presentation Notes
Should be review



Shade



Aesthetic Functions

Screen

Specimen/Accent



Street trees

Aesthetic Functions

Color Beds 

Curb Appeal



Certified Wildlife Habitat by National Wildlife Federation

Audubon at Home 

http://www.ces.ncsu.edu/nreos/wild/wildlife/index.html

Wildlife Attraction & Resources

Presenter Notes
Presentation Notes
A partial list!



Food production Amelanchier laevis, 
Allegheny serviceberry

http://www.ces.ncsu.edu/depts/hort/cons
umer/

http://www.ediblelandscaping.com/

http://ncblueberryjournal.blogspot.com/

http://cals.ncsu.edu/hort_sci/extension/d
ocuments/ContainerGardening_final.pdf

http://www.usefulplants.org/

Presenter Notes
Presentation Notes
Not an exclusive list!!

http://ncblueberryjournal.blogspot.com/
http://cals.ncsu.edu/hort_sci/extension/documents/ContainerGardening_final.pdf
http://cals.ncsu.edu/hort_sci/extension/documents/ContainerGardening_final.pdf
http://www.usefulplants.org/


Some Plant selection resources

• http://www.ces.ncsu.edu/depts/hort/con
sumer/

• http://plants.usda.gov/java/
• Professional Associations
• Books

http://www.ces.ncsu.edu/depts/hort/consumer/
http://www.ces.ncsu.edu/depts/hort/consumer/
http://plants.usda.gov/java/


Presenter Notes
Presentation Notes
Some nurseries have lists on line and/or plant searches, just be careful with the claims they provide. Check out other resources that are objective for more information on each species.



Cultural Requirements

• Soil (pH, etc.)
• Hardiness zone
• Moisture levels
• Light levels
• Maintenance requirements



Soil pH—Acidic Soils

Presenter Notes
Presentation Notes
From left, American holly, red-flowered dogwood, sweetbay magnolia and white oak.



Soil pH—Alkaline Soils

Presenter Notes
Presentation Notes
From left- paperbark maple, smoke tree, American elm and red horsechestnut.



Drought Tolerant

Presenter Notes
Presentation Notes
From left- golden raintree, Kentucky coffeetree and bur oak.



Tolerant of Wet Soils

Presenter Notes
Presentation Notes
From left- buttonbush, bald cypress, sycamore, and alder.



Hardiness Zone



Hardiness Zone



Hardiness Zone Change Issues
• Pro 

• Expanded plant palette
• Longer growing season

• Con
• Potential for more invasive plants
• Fewer freezes may increase disease and insect pressure
• Loss of some marginal plants (zone 6b & 7a)
• Change of dormancy, flowering and fruiting patterns

Presenter Notes
Presentation Notes
We don’t know what these changes will bring, but we must monitor changes over time.Early budding & flowering, more susceptible to crop damage from freezes.



Light Levels

• Full sun:  ≥ 6 hrs
• Partial sun:  4-6 hrs
• Partial shade:  2-4 hrs
• Shade: < 2 hrs



Maintenance Requirements

• Pruning 
• Method
• Time of year

• Insects and disease
• Abiotic issues



Presenter Notes
Presentation Notes
Street trees need constant monitoring and maintenance to be sure they remain healthy and have a reduced risk. Wind breaks need maintained to ensure they continue to function as intended.



Aesthetics—Scale 

• Size of an object in 
relation to objects 
around it

• Consider human 
use of landscape



Plant Type



Ball and Burlap

Presenter Notes
Presentation Notes
“With a little manpower and the right equipment, it really isn’t so difficult.” B&B: Pros—larger size (instant mature look), good adaptability (in similar soil and climate type), available year round w/ more selection in spring; Cons—More expensive (time and effort!), roots left behind in the field, some trees can’t be harvested in fall. 



Bare Root

Presenter Notes
Presentation Notes
BR: Pros—can ensure the root flare is above grade when planting, less girdling, economical; Cons—limited availability, only mid-spring and mid-fall (limited sellers)



Container-grown

Presenter Notes
Presentation Notes
Pros—budget-friendly (smaller sizes available), whole root system is there (none left behind in the field), better availability b/c you don’t have to wait for harvest season.  Cons—girdled roots, usually grown in warm climates year round (more adjusting to outside world), exposed to extremes of temp. and moisture



Plant Species

• Origin
• Native
• Non-native

• Growth habit
• Invasive tendencies?

Presenter Notes
Presentation Notes
Mimosa, non-native invasive species



Creepies and crawlies…



Leaf spots

Presenter Notes
Presentation Notes
There are w ide array of leaf spots on a variety of species.



Bacterial leaf scorch
(Xylella fastidiosa)

Presenter Notes
Presentation Notes
Pin oak and sycamore.



“Trees are the most exquisite and 
the most sparingly apportioned 
raw material of urban design.”

• Henry F. Arnold
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