
DOCUMENT RESUME

ED 212.'870 CE 031.413I

AUTHOR Legacy, Jim; And Others ,

TITLE Tree Identification. Competency Based Teaching
Materials in Horticulture.

INSTITUTION Illinois State Board of Education, Springfield. Dept.
.pf Adult, Vocational and Technical Education.;
-Southern Illinois Univ., Carbondale, Dept. of
Agricultural Education and Mechanization.

PUB DATE . (80]
NOTE , 45p.; For related documents see CE 031 414-421.
AVAILABLE FROM Agricultural Education & Mechanization Dept.,

Southern Illinois University, Carbondale, IL 62901
($4.00).

",EDES PRICE MF01/PCO2 Plus Postage.
DESCRIPTORS *AgriculturalEducation; CheckLists; Competency

. . Based Education; Horticulture; Job Skills;
0

*Landscaping; Learning Activities; *Nurseries'
()Horticulture); Ornamental Horticulture; *Plant,
Identification; Secondary Educition; Storage; Tests;
*Trees; Units of Study; Visual Aids

ABSTRACT
This competency-based curriculum unit on tree

identification is one of five developed for classroom use in teaching
the landscape/nursery area of horticulture. The three sections are .

each,jdividesd into teaching content (in a question-and-answer format)
t4nd student skills that outline steps and factors for consideration.
'Tonics \povered include identifying plant material (by leaf), using
proper storage techniques, and quality sorting nursery stock prior to

1
shipment. A ist of. re -aferences precedes tsection containing visual
aids, studen skill ellcklibt, and student activities, such as field
trips, handouts, disc ssion ctivities, worksheets, crossword
puzzles, hands-on iences ests, and quizzes. Answer keys are
provided. (YLB)

A
4

o

A"

******************** ************************************t*******:*****. .
i* Reproductions su lied by ERRS are the best that can be made *

.*' rom the 'original' docuMbnt., *
******.***************** *************** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * **

v.



C\J

ct *1/4,1

\ -
\ -

( "

/ U.S. DEPARTMENT OF EDUCATION
NATIONAL INSTITUTE OF EDUCATION

EDUC TIONAL RESOURCES INFORMATION

CENTER (ERIC)

Thi document has becg.,, reproduced as
received from the person or organization
originating it

CI Minor changes have been made to improve
reproduction quality

Points of-view or opinions stated in this docu-
ment do not necessanty represent official NIE
Position or pohcy

-Nts,

7.- - .
- -, -7--.-. v--. ,

- *'"'

*5." ; .

a

"PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN (GRANTED BY

TO tHE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)."

typee n ti 1711 cc fa

-
- '

yr.' .4 014, ..G.
...42/.

Competency Basod

i
:.. A
1 .1 st.- ...--. Y
3 }.. ,...-

,.....vii.:,., . ..,....so ..- -

rd ,,,,,;4. .,....p-..; ......,......., ,,,, . ,... -....: ,,
, .--,,....) ,.,........,,,,-,
4 \ *.re'...'.... .,,N ., t V :N-f,d,. -

7....*' ---- ; ,.."--Ny .....,3 V
,, k, -e-",- '' -L, ,

`-11-'.T, SA,

c.'*_i.cg ; er.- Z--:-; 4 /
: T 4 .:rt, 4.1, NA ''''.._::.o..n- ..

& . ' t..,'`A ;._.-7',.0', / 1 '.ZS,f_r / .,; ; f*:',....7 ": . , ...1.40 7-jr, . Li.. , a t -,,..'"S:'....,. .--: .'-''-.'tt.. :,
3: S..V.) P.'. %, ,-C.` 'i,._, A 4, %Pe; ,,

.1.: c-:-. -...;;;;,. / -1-.._ -1--,- -r--- '1,\ , t.--,.. -c-,
' , V

/ J-.1: 1

(lel i it

,.....;Ittr
. 17-,'' \ r , ---,.-11 0.1-7.=-,--,...i.,--;" "-Y1"Itr;--- ...4::

,,,,, .,...,...n....?; \- -... '.1 .'",, .:---.; ^-' '2 --'''

Z5.., ..'-" LY"\-,..

. L
', ;.- '. ....-.-- ''

..,,

t\ ."1...; --...........______ __ - :-.,-1:--"..e- '. '7,.." .

v-_--- -- .::,... ."....7 7
- , .

,
1 / / r-

,..c e- --1- - fi ;;;.J.1 ir,! -37 ?-:;-, ,..... --.1,-(:.:.,,, _...".....:.;.":"'-- .... t
1,...... ''''..0%,>/ l'Et -'tJ -,L'.....; 5 ;.4' ..--

-1.-,---r- '''""-"'"': 1 ---.

71 ,.", -' r
L'; 7 ( r ; .=. ,̀,,,'::,,,,

,......------...1

. . \

-T

Teaching- flaterial s

in

Horticulture

Y;LJ,

l'.47-11N\

.

a.

ry.. . .

=-

;

. .

4

'



e

Listed below are competency based curricului;1 units d velcped for clas:'..(19

use in teaching horticulture, All units are indexed/and include teach'int
content, references, student activities,.a skill che;ck list, and visual aids,

/
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LANDSCAPE/NURSERY

Tree Identification

Developing a Landscape Plan

Implementing the Landscape Plan

Maintaining the Landscape

Nursery Propagation
,

,

1

-...

GRE6HOUSENPRODUCTIDN & MANACEENT

Controlling the Lreehhouse
Environment .

,

Greenhouse Soils 4

Foliage Plants'

Propagation

Sales .

Cut Flower Production

Bedding Plants
TURF AND ,LAWN SERVICES.

Identificatioo of TurfiGrasses

Soils and Fertilizers -:,

Planting Tu-rf Grasses' ",

Insects and Diseases

...11

VEGETABLE PRODUCTION

Identification of Cool 5eason

Vegetables
,

,. .., /

'Identification of Warm Season

Vegetables

Vegetable Production

Insects, DiseaseS, and Weeds
.

,

FRUIT PRODUCTION

)-(14-1 progress)
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TREE IDENTIFICATION

CONTENTS

ID TIFYING PLANT MATERIAL (13Y LEAF)

Le .f composition, leaf-arrangement, leaf venation,
Lea characteristics
Key a specimen .

1

USE PROPER TORAGE TECHNIQUES 5

Selecting plant 4ecimens
Storage methods
Storage of specimens

QUALITY SORT NURSER'NSTOCK PRIOR TO SHIPMENT 6

Identify grade criteria, types of grading methods
Categorize plants
Label plants'

4REFERENCES 9

STUDENT ACTIVITIES 10

Me.
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Tree Identification

IDENTIFYING PLANT MATERIAL (BY LEAF)

Teaching content: 4 questions; 7 student skills

7jL4tion 1 What are the ftve types of leaves?

- Simple
- Palmately compound
- Oddrpinnately compound
- Even-pinnately compound
- Bipinnately compound ,

*A/V

ueition-2

*An

uution 3

*A/V '

Student
Skull 1 c

What-are the 5 types of leaf arrangements?

- Fascicled
- Clustered

-, Alternate

- Opposite
- Whorled

What are the 5 major types of inflorescense (flower clusters)?

- Spike
- Raceme

- Catkin
- Cyme
- Umbel

9 4

LOCATE BUD PLACEMENT

Steps .

1. Hold twig-or stem
2. Locate a leaf
3. Look for'nodule'at leaf

stem's base
4. Look for others

Factors for Consideration

2. Assuming tree in-leaf
3. That a bud

0
1

5
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Student
Skitt

r `

eq-

Stident
_t kite' 3

2-

DETERMINt LEAF COMPOSITION

Steps Factors for Consideration

1. Locate bud ,

:2. Determine if'bud is located
in axif of a single leaf
and the stem'

3. DeterMine if bud is located
in axil of a structure with
more than one leaf A

4. Leaflet is attached to
,

common point
5. Pinnately compoUncileaf with

even number of leaflets
6. Pinnately compound-leaf with

odd number of'leaflets
7. Pinnately compound ldaf

divided',agaim. Leaflet is
actually ahothenleaf-bgaring
'axishwith,additional leafleUF

8. Simple, but notebroad.
Scale - shaped.

9. Simple, but not broad.
Needleshaped

2, Simple: Ex: Q(rercus

3. P nna ly compound:
ExeR bihia pseudoacacia

4. Palmately:compound:
Ex: Hippocastanaceae

5. Even.pinnate: Ex: Acer
negundo

6. Odd pinnate. Ex: Carya

7.1ipinhAtely compound.
'Ex: Gleditsia'triacapthos

. -

8. kale-like. Ex: Juniperus

9.'Needle-like. Ex: Pinus

DETERMINE LEAF ARRANGEMENT

. Steps . Factors for Consideration
..' , . i

'1. Locate ,buds and leaves

4.-Determine if leaves and buds 2. Opposite
are directly' across from-eadh .,

other on stem.
. Leaves and buds are spaced fin' 3. Alternate
alternating fashion along,
stem's axis,.

4. Three buds and leaves are 4. Whorled
present at onenode.

6
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nest on 4 Whkt are the 4 major types of venaticp?

\Student
Skill 4

*A/V

,- Parallel
- Palmate
- Pinnate
r Arcuate

DETERMINE LEAF VENATION.

Steps . Factors for Consideration

1. Locate a leaf
2. Determine if one ,promihent 2. Pinnate

vein (midrib) extehds from -.

(base) place where petiole
attaches totblade.to the tip.

3. Several main veins extend
from base.to tip of each lobe.

. Palmate

'IDENTIFY LEAF CHARACTERISTIC4

Steps

1;'Idntify leaf shipe
2. Identify leaf base
3. Identfly leaf margin
4. Identify leaf tip

. Factors far_SAnsideration

1. Use visual.aIds
2 "

3. "

4. "

It tt

°".

.11 ii

a
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Studekt
Skill. 6

Student
Skite 7

V

KEY A SPECIMEN

Stps Factors for Consideration

1. Obtain specimen to be .1. In this case, a leaf

identified
2. Identify features 2. Compsition, arrangement, vena-

tion, and other charadteristics

3. Obtain a key - 3. All keys differ, but are similar

in procedure for operation

4. Use the key 4. Use this,procedure:

1
a) Read statement #1. If"it is

true, go to the next #1 ...

and so on ...

.

brRead statement #8. If it is
true, go to #9; -if it is
false, go to,the next #8

NO Continue in this manner until

you reach a species name--this

is the identification

5. Identify specimen 5. Practice will improve efficiency

".4 CHECK IDENTIFICATION
,

. Steps Factors for Consideriion

0

1. Locate othir character- Barkftexture;and-co3cr, fruit,

1stics helpful for-. bud and twig,:flower or shape

identification.
%

.V
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USE PROPER STORAGE TECHNIQUES

Teaching content: 1 question; 3 student skills

Student ,

Shitt 1

Student
SIaLU 2

SELECT SPECIMENS

Steps

.

1. Determine speimens for
selection

2. Locate specimens
3. Identify specimens

Factors fbroCOnsideration
0

I. See supervisor for ihfor-

mation
2. Use nursery map
3. By species, Ade or geo-'

graphically

SELECT STORAGE METHOD

Steps'

Identify growth'stage

Determine length of term

for storage
3. Select storage method

.
Factors for Consideration

1.. Will be "dormant" or "in-
.

leaf"
2. For winter, or temporary

3. Several bethods may apply

What are the alternatiye methods thitappl to,storing.trees?

Alternatives

.1. Neel;in

2. Shade -house

3. Cooler' I.

4. Poly-house
5. Leave in ground

."'

FaCotis f r Coniideration

- Versatifor either growth
stage, but temporary

- For "in-leaf" trees
'Reduce transplant s

- For. dormant

- For dormant

- test method td insure survival,

if practical

9 0.



Student
Skill, 3

t.

/-

Student
Slag 1

V.

6

4

Steps

STORE SPECIMENS (Heel-in*)

. Determine 'size of trench

. Dig trench

. Place trees in trench

4. Cover roots with soil

5. Compact soil

6. Provide shade

Factors for Consideration
. ,

1.. Should be deep enough to
cover roots. Should be-
long enough so roots.of
one'plant won't intertwine
tjith another plant's

2'. Use a 45° angle

3. Spa e tiPmvoid'intertwine
whiccii\bwill cause damage
when rem ved.

4. Make certain,roots are "
completely covered

5. Lightly stamp on soil androotsk .

6. DireCt sunlight is un-

desirable since-growth is
not an objective

t

*Since most methods require just the transfer of materials, .

only heeling-in will be described.

lo

4

QUALITY SORT NURSERY STOCK PRIOR.TO SHI-PMENT4

Teaching content: 1 question; 5 student skills

IDENTIFY GRADE CRITERIA
,

Steps.

urcjlase order

types of specimens
e method for 7

Factors for Consideration

1. Obtai
2. Ide if

3. De ermi
grading

1. See supervisor
2. Read order

3. Several methOsioilly apply

1 0
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What types of grading methods

Alternatives

1.- Caliper .

2. Height of branching
3. Height relationship to

caliper
4. Height 4e

5. Form of growth

6. Spread of roots
7. Ball size and/or depth
8. Age (years in seed bed

and number of transplfts)
9. Container sizec--.

10. Spread

.4

are there?

Factors for Consideration

- Most common since it is diverse
and, descriptive

- For "street trees"
- Helpful for selecting ."-shade trees"

- Special uses
- Important for specific landscape

selection

Indicates vigor of bareroot trees
- Related to height
- Common for "seedlings"

- In diameter (inches) or volume
(quart/gallon)

- For conifers and broadleaf
evergreens

MEASURE SPECIMENS

-Factors'for Consideration

la Take measurement 6" above ground
t' level, if 4" diameter or less
lb If more than 4q, take at 121L--
2. If a minimum and a-maximum are'

specified; an average may be used
for apgroximption.

Steps.

1. Hold caliper up to
specimen

2. Read scale in inches

Steps

1.. Meaiure specimens

CATEGORIZE

i

7. Place specimens in groups

4

Factors for Consideration

1. Using caliper, tape', or by
"eye-balling"

2. Transfer to a specified area or
label specimen,

LC



Student
Ski,f2-4

Student
Slate 5

8

LABEL

G Steps

1. Obtain materials
2. Mark grade on tag

3. ,Affi x tag to specimen

Factors:fdr tonsideration

1..Tags, wire or tape, marker

3. Wfre, to a branch or tape on
container

al

IDENTIFY' DESIRED GRADE

Steps

1, Obtain purChase circler

'2. Determine desired grade
3. Locate specimens

A 4. Gather speciMens

Factors for Consideration

1. Same one used to identify
grade criteria

3. 1-nst area where that group
ig located, or segregate those
labeled specimens of that ".

grade '

4. Place specimens together INl-
apin where they may be easil
picked up

(1

;;,

12
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TREE IDENTIFICATION
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CHART FOR IDENTIFYING SOME COMMON NATIVE AND INTRODUCED

FOREST TREES OF ILLINOIS IN SUMMER - BROADLEAVES SPECIES*

Alternately arranged
on twig

Simple

,

Leaves-

Oppositely arranged on twig
see Sec.'1.

Compound
see. Sec.

Twice compound -
see Sec. 3.

Thorns
on twig-3N.,

Thorns in.;

crotch of stem
And twig, leaf-

vithout teeth

SAGE ORANGE

Leaf Wit
.teeth

Long spurs
.3100NA1PLE

Teeth margins,
no lobes -

isingle-toothed

!r r ins

korizontal
roes on bark

;SLACK CHERRY

Smooth-gray

'.ark, buds

',Anted
BEECH

4:rflinn' broom
wnrty bark

JACKRIiRRY

inry email
*rho

'0710EBERRY

narrow
"nvea
WILLOW

'Variable--;

shaped leaves

Leaf
rough
above

MULBERRY

Leaf
smooth
above

SASSAFRAS

Short leaf
stems

Long leaf
'seems -
see

Sec. 4.

Double-toothed
margins

rThin leayes

Thin, papery,
pink bark
RIVER IIIRCEL

Smooth grabark,
muscular ridges

BLUE BEECH

,Shreddy

fruit like a
,hop vine

'IRO7WOOD

1 Thicls leaves

11

Bark layered,
twigs brown

AMERICAN
I

ELM

"Gray .twigs,

rusty, large buds
RED ELM

No teeth
lbut lobed

White oaks

.
.

EUR
Deeply cut

, \

tO' WHITE

SWAMP WHITE

POST

CHINQUAPIN

Single-toothed0
Exception (teeth)

No teeth or lobes -
see Sec. 5.

Red oaks
Br tle-tipp d lobes

BLACK
Yellow inner'
bark

RED

Pink inner

i''...1.

bark

Pill

Pin-like twigs
deeply cut

(Q? BLACKJACK

,

SHINGLE
Exception:

-,

Exception: no'
lobes

*Prepared by
W. F. Bulkley
Assoc. Extensiot Forester

, University of I )llinois, _Urbana(

15
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ILobedi

Rounded

leaf -

.croiclies

SUGAR
MAPLE..

,

IDENTIFICATIO CHART - BROADLEAVED SPECIES (CONTINUED)

Section 1. - -Leaves 0 positely Arranged on Twig

rSitplel

Sharp
leaf

crotches
ISILVER
MAPLE

No lobes

Heart-
shaped
leaf
CATALPA

Oval-

ihaped,,

leaf
FLOWERING
DOGWOOD

ompound I

3 to 5
leaflet's

green
twigs
BOXELDER

5 leaflets
attached
at one

point
BUCKEYE

7 or more
leaflets,
canoe-
paddle seed

ASHES

Sectioni.--LeavesAlternatel3iArrangedoriwig,and Compound
Number of leaflets

.5 5 to 7, 7 to .9 'to 9 7 to 17 13 to 23 13 to 41
Shaggy
bark

Little
buds

Big buds,
wavy bark

Yellow
buds

Short

thorns,
Chocolate -

colored bark
Gray
bark

SHAGBARK PIGNUT MOCKERNtIT BITTERNUT BLACK BLACK AILANTHUS
HICKORY HICKORY HICKORY 'HICKORY LOCUST WALNUT (Heaven tree)

Section .--Leaves Alternately Arranpd on Twig, Twice Compound

Long-branched thorns or spu
on twigs and trunk, some
leaves onde ,compound

HONEY LOCUST

Section 4.--Leaves itternatel

Thick
stems,

delta-
shaped
leaves

COTTONWOOD

No thorn twigs with-mottled
colored b nches, leaves one
to three feat long

,

COFFEETREE A

S

Flat stems

Thin
stems,,

circular

shaped
leaves

ASPEN

lasts on -leaf stems

pbunded stems

Base of
leaf stem
swollen
SYCAMORE

Top of
leaf

notched
TULIPTREE

No clasps on leaf stem

Star-

shaped
leaves
RED GUM

Bath ends
of leaf
stems swollen

REDBUD

Heart-
shaped leaf,
seed on wing
BASSWOOD

Section 5.--Leaves Alternately Arranged on Twig, Simple, g;6rt
Stems and Toth MR Lobes 4

Oval-shaped

Bark wi small,squares,
deeply fu owed, plum-
like ,fruit, erally
small tree. Cen al and

Osouthern Illinois
PERSIMMON

See red oaks
Bark thin

shallow
uyrows, fruit

an acorn
\ SHINGLE OAK

16

Brofwacterneartptanatase

Bark with oblong blocks,
also deeply furrowed,
alligator-like skin,
fruit in 2's or
1/3 inch long, large tr

BLACK GUM
TUPELO
SOUR GUM
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CHARi.FOR IDENTIF/ING(CONIFEROUS FOREST TREES -

,FLANTED IN ILLINOIS - ALL EVERGREEN EXCEPTONEli

(Leaves needle-like (needles), scale-like, or awl-shaped

4.

to

. .

Needles in groups

called bundles

2 to 5 needles
in a bundle

PINE

.2 needles,.

per bundle

Needles
4 to 6

inches
long

1

Needles

less than
4 inches
long

Leaves attached
singly, to twig,

scale-like, awl-
like or needles -

10 to 20 needles
in a cluster,
needles drop 'in

autumn
*EUROPEAN LARCH

2 or 3 needles, or 3 needles,

2 and 3 needles per per bundle

bundle on same tree. I

Needles, Needles 1 to

soft 1.1/2 inches

flexible long, stout,

to touch twisted,

1
of hand, 4 medium

brown bud yellowish-

RED PINE green ...,

JACK PINE

Needles
stiff to
touch of
hand,
silver to

White-bud
AUSTRIAN

PINE

--Needles 1 to

3 inches long
bluishr to
whitish-green
some twisted
needles
SCOTCH PINE

Either 2 or
3 needles per

.bundle, 7
inches long,
dark grayish-
,green to
yellowish-
green'l flex--

ible ,

-PONDEROSA PINE

2 needles.iSer
bundle, rarely

3, 1 1/2 inches
long, stout,
twisted,

sparsely and
irregularly
arranged on

VIRGINIA PINE

"4 to 8 inches
long, needles.

pale green,
slightly stiff
LOBLOLLY PINE,

Needles 3 to 4
inches long,
dark yellowish-
green, stout,
stancf,stiffly at

right angles to
branchlets
`PITCH PINE

5 needles
per bundle

WHITE PINE

1 7,

Both 2 and 3 needles per
bundle on same,, tree.

Needles .3 to 4 inches

long, slender; flexible,
not twisted, somewhat
tufted at ends of branch -

lets
SHORTLEAF PINE

N



IDENTIFICATION CHART - CONIFEROUS TREES (CONTINUED)
ONE TREE DECIDUOUS* 4'

Leaves singly attached to twig or scale-like in form

Needles (leaves) singly
attached, arranged al-
ternately, and either
spirally or two-ranked

I

4

Leactes1/4.ecale -like

or.,awl -Shaped.,

oppositely arranged

All stale-like

-leaves, fan-like
branchlets, sprays
(larger twigs)

flattened, cones
about 1/2 inch
long

(White Cedar)
ARBOR VITAE

a'

awl sdale

Two types of
,leayes: 'awl-

shaped%(shar0-,
pointed and
.scaly).

bianchlets.
4-sided, ,

sprays not
flattened r
'fruit erry,

CEDAR
Dark green
needles,
branchlets
hanging from
twigs,"
oones 4 to 6
inches long
NORWAY SPRUCE

Needles spirally
arranged and more
than two ankpd

needle

Bluish-green
needles;
branchlets
not hanging
from twigs,
cones 1 to 2
inches long
WHITE SPRUCE

Silvery blue
to bluish-

.green needles,
stout, very
rigid, and

sharp-pointed
[BLUE SPRUCE

Needle 1/2 to
1 1/2 incheb long,
dark green to ,

bluish - green,

reddish-brown
sharp-pointed
bud, cone with
3-pointed bracts
on-scales
:DOUGLAS FIR.

a

needle

twig

-So

Needles 1/2 to
3/4 inch longs,-,

kyellowish-green
on both sides,

featheiy-like,
drop off in
winter with
branchlets
*BALD 'CYPRESS

/8
I

Needles 1/3 to
,2/3'inch.longi
chniclii-en ex-
cept in spring,

-yellowish-green
tips of es
--r nded

HEMLOCK
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EXTERNAL FEATURES
OF A WOODY TWIG

TerMinal bud

Internode

Bud scale

Lenticels

Vascular
Bundle-Scar

Node

4

Leaf Scar
k

Terminal%bud
scale scar

1'9

Terminal bud

, 00



TYPES OF INFLORESCENCES
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TYPES OF LEAF VitIATIONS

PALMATE

. 2-2

,:::PINNATE,

;

Alt

PARALLEL
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. ALTERNATE
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OPPOSITE

LEAF .ARRANGEMENTS

..
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r
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e
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LEAF FORMS AND ARRANGEMENT

OPPOSITE

PINNATELY
COMPOUND

OBLANCEOLATE

OBLONG
ALTERNATE

PALMATELY
COMPOUND ELLIPTICAL

" t,4141
, 4

Nbi%

DOUBLY
PINNATELY
COMPOUND

OVATE

WHORLED- .0BOVATE-
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WINTER TWIG CHARACTERS

BUD - TERMINALSCALE `BUD

LATERAL
ji BUD'

siP LEAF
SCAR

LENTICELS
BUNDLE
TRACES

- LEAF TIPS.
PINNATELY

LOBED

5

UPPER EPIDERMIS

" cf00fPAL ISADE LAYER11

(-1. CA --4,0 tat

0 ° N4-667*-130 .

eii A) 04-r 0

k #STONA

R1B$ AND VEINS

SPONGY. LAYER

,LOWER EPIDERMIS

LEAF EDGES

DOUBLY
TOOTHED

SMOOTH

LEAF BASES
C

A.
TRUNCATE

HEARTSHAPED

. LONGTAPERIRG

ROUNDED
a

'TAPERING

ASYMMETR)CAL
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TREE IDENTIFICATION

Plant Morphology

.,TYPES OF LEAVES

1. The simple leaf: It is the position of the bud that determines
whether the leaf is simple or compound. Observe that the bud is
located in t axil of a single. leaf. When there is only one leaf
on the p le, the leaf is called simple.

2. Pinnately Compound leaf:- Note that the bud is located in the axil
of a,structure with more than one leaf. When a leaf is made up of
several leaf blades (called leafletsLattached to the petiole, the
leaf type is called compound.

O

3. Palmately Compound leaf: Has a single petiole with eachieaflet
attached at a common point. Examples are the B yes and the
Virginia Creeper.

4. Odd Pinnate leaf: Has leaflets oppositely arranged along each side
of a common axis with one leaflet at the end of the petiole.
Examples are the Bgx Elder and the American Ash.

5. Even Pinnate leaf: Has leaflets oppositely arranged along each side
of a common axis. Examples are the common Hopey Locust and the
Siberian Peashrub.

6. Bipinnately Compound leaf: Is composed of pinnatie'leaves oppositely
arranged along a petiole. Examples are the Kentucky Coffee. Tree and
the Mimosa.

Note that the following are coniferous leaf types or cone-bearing plants.

7. Awl-like needles or leaves: Are shaped like a gardening trowel
and stand outward away from the stem.*'They are very sharp to the
touch. An example would be the Junipers.

Scal1e -like foliage: Overlaps like the shingles onsa roof or the
/ scales on a fish. Examples are Arborvitae and Falsecypress.

9. Needle-like foliage: Is usually straight and slender like a common
needle. Examples are Firs, Pines, and Cedars.

LEAF AND BUD ARRANGEMENT

There aregour leaf and bud arrangements but only the first two are the
most commonly found,

1. 'Opposite leaf arrangement: The leaves and buds are directly across
from each other on the stem. Examples are Maples, Hoeysuckle, and
the Viburnums.

28
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2. Alternate leaf arrangements: *Theleaies and budt are spaced in

alternating fashion along the axis of.the stem. Examples are

Birches, Beeches, and Oaks.

';Subopposite leaf arrangement: Subopposite refers to ao.condition

.
where the leaves and buds are not. spaced far enough apart to be

considered alternate, nor are they perfectly opposite; hence, the

term subopposite. Examples are the Common Buckthorn and the

KatsuraTree.

4. Whorleeleaf arrangement: Refers to a condition where three buds

and leAves are present at a node. ExaMples are the Catalpa Tree

and Panicle Hydrangea "Grandiflora".

.TYPES OF LEAF VENATION

There ar fourtypes of'leaf venation; however,-the first two types

most commonly found. 2.

1. Pinnate venation: iThe vein pattern resembles that of a fish

skeleton. ExampleNre Elms and Oaks.

2. Palmate venation: This pattern has several major veins of the

same size which radiate out from the leaf vase. The veins extend

'all the way to the apex of the leaf lobes. Examples are the

Maplesan4 the Sycamore.

3. Dichotomous venation: In this pattern, the vasal veins extend

for a distance and then branch forming a "Y" type pattern. The

:one rare example is the Ginkgo Tree.

4.1 Parallel venation: This type is typichi of many moncotyledonous

plants. ,The veins run essentially parallel to each other along

the long axis, of the leaf. Examples are corn and the grasses.

SHAPES'OFTEN%FOAD.IN LEAVES
f

.

T. ,,The iaficeolate leafshape: is shaped like a spear head.
,

2.. 0Vgeleafshape: Is eggshaped in outline, broadest below the .

miErdleI like an oval. , ..-

3. Cordate leafshape: Is heart shaped. The term cordate is properly,'

applied ONLY to the bases of leaves.

4. Elliptical leafshape: Has the outline of:an ellipse, broadest at .

the middle ond narrower at each end.

5. Spatulate leafshape: Is spoonshaped.

6. Oblanceolate leafshape: Is longer than it is wide; broadett at

the middle and narrower at each end.

r
7. Obovate leafshape: The prefix "ob" indicatesthe inverse; thus,

eushaped but broadest at the top.

29
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8. Obcordatse leafshape: Is heartshaped, but broadest th the apex

or leaf top.

9. Oblon leafs a e: Is longer than broad, almbst rectangular.'

10. Linear leafshape: Is long and very narrow.

11. Cuneate: Is wedge-shaped with essentially straight sides.
leaf is attached at the narrow end.

12. Peltate leafshape: Is when the petiole is attached inside
margin, thus being shield-shaped.

13. Reniform leafshape: Is kidney shaped.

14. Hastate leafshape: Is having the shape of an arrow head and the
basal lobes,are pointed outwards at or near a right angle to the

leaf midrib.

The

the leaf

O

.c
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IMBRICATE, SCALY

VALVATE, SCALY

NAKED

TYPES' OF BUDS

4
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STUDENT SKILL CHECKLIST

4,-

r

The following characteristics ofille'leaf were identified:

4

./

1.

2.

3.

4.

5.

6.

7.

8.

iE

10.

?

"1 s

Pt. s. Possible Student Score

Leaf type 10

70.Leaf,arrangemint

Location of the bud 10

Leaf venation 10

Leaf margin.,

Leaf shape /

tA0

10

Leaf base 10

Noticeable twig Maracteristics 10

Fruit types 10

Deciduous or evergreen 10

s

TOTAL - lop,

Ne

1

.

.



O

LEAF KEY WORKSHEET - 60 pts.

O

.

#1-6 ARRANGEMENT - Fill in the appropriate blank with SIMPLE orCOMPOUND,e
whichever representS the lettered leaf's arrangement.
3 pts. each,;

#7-12 VENATION - Fill in the approprtaWblan)( with PINNATE or 'PALMATE,
whichever represents the lettered leaf's venation
3 pts. each

113 -15 LOBED -; Fill in theoppropriate blank with PINNATE or PALMATE,
whichever represents the lettered leaf's type of lobing.
3 pts. each

41.
.

#1640 EDGE - Fill in the appropriate blank with LOBED or TOOTHED,
whichever represents-the lettered leaf's type of edge.
3 pts. each

, 33



a
LEAF WORKSHEET - 60 pts.

-ARRANGEMENT -'SiMple or Compound
(Example Cl - simple

1-H 4-D

2-8 5-F

6-L3-E

VENATION - Pinnate or Palmate

(Example I) palmate

Name

7-E 10-J

8-D 11-C

'fir 9-A 12-H

'.'

LOBED.- Pinnate or Palmate

(Example J) palmate

13-A

14-I

15-D

EDGE - Lobed, Toothed, or Wavy

(Example F) toothed

17-J

18-K

19-D

20-A

2,0

t



LEAF WORKSHEET - Answer Key,

ARRANGEMENT

1-H - Compound

2-B - Compound

44E Compound

- Simple

5-F - Simple

6-L - Simple

VENATION

7-E - Piinnate 10-3 - Palmate

8-0-- Pinnate 11-C - Palmate

9 -A - Pinnate 12-H Pinnate

LOBED

13 -A - Pi

14-I - Palma

154 - Pinnate

EDGE

16-G - Toothed

174 - Lobed ,

18-K - Wavy

. 19-D Lobed

20-A - Lobed

?:

35
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LEAF TEST - Answer Key

Matching True-False (use lettered leaf figures)

:1. B Arrangement Lobed Tips

2. E 6. True, 16. False 26% True

3. D 7. False 17. False 27:False

4. A 8. True 18. False 28. False

5. C 9. True 19. False Bases9, 4

10. True 20. True 29. False

VOnaion ' Edge 30. Falie

11. False 2l. True 31. True

. 12. True 22. False Edge Morphology

13. True . 23. True 32., True 36. True

14. True 24. False 33. True '37. False

15. False, 25. True Shape 38. True

34. False 39. True

35. False 40. True

.

- List all steps followed & species
National Audubon Hardwood Key or Cone-Bearing Key)- (using

41. 1 1 17 17 21 22 22 23'. Red Maple

not strongly resinous when crushed.
42. 1 1 17 17 21 2l 25 26 26 27 .

Tulip 1/
43.. 1 1 17 18 18 20 20... Dogwood

44.. L 1 17 ;7, 21. 21*, 25 25 28 28 34 '34 43 43 4.5

45 46 47 47 - 49 . Quaking Aspen

45. 1 2 .2 3 3 , 4. 4 . Eastern White Pine

I.



Matching

1. Lobe

2.
(

Petiole

3. *Base

4. Tip

Blade

a-

Do not write on this test- Use the answer sheetAvided.

True -False -- Use the lettered leaf figures'.

6. Figure B,is

7. Figure R is simple.f

'
8. Figure J is simple.

r" 9. Figure compoudd.

10. Figure I is coMpound.

11. Figure C is pinnate.

12. Figure F is pinnate.

13. Figure A is pinnate./

14.- Figure D is palmate.

15. Figure N is palmate.-

16. Figure Q is pinnate.

17. Figure 0 is pinnate.

0
18. Figure.Uisipinnate.

Lobed
191 Figure B is palmate.

20. FigiA C is palmate.

Arrangement -.

Venation

38

E
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21. Figure J is

Figure A is22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

toothed.

toothed.

FigUre E is wavy.

FIgure'M is lobed.

Figure D is lobed.

Figure 0 is long - tapering

Figure M,is long-tapering

Figure P is obtuse.

Figure S is asymmetrical.

Figure C is heart-shaped.

Figure F is truncate.

Figure J.46 double-toothed:-

Figure M is toothed.

Figure G is oblanceolate.

35. Figure B is obovate.

36. lymnosperms do not have flowers.

Ede

TiPs,

Bases

Edge

Shape

37. Gymnosperms produce seeds in a vessel.

4.

38. 'Pines'are gymnosperms.

39. Monocots have parallel veins.

40. Dicots display vascular bundles in rings.
.""

Keying Iv

41.4 C 43. P 45. K

42. Q 44. E

I.

O

P

9

ti
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LEAF TEST - Answer Sheet

Matching

1.

)

3.

4.

5.

Name

True-False -- Use lettered leaf figures\ _v
Arrangement Lobed Tips,

C-

6: 16. 26.

.7. 17. 27.-

8. 18. 28.

7
9. 19. Bases -,

10. 20. 29.

Venation Edge 30. Morphology

11. 21. 31. 36.

12. 22. Edge 37.

13. 23. 32: .38.

14. 24: 33. 39.

15. 25. Shipe 40.
---Ir

34.

35.

Keying - List all steps followed & species
(using National Audubon Hardwood Key or Cone-Bearing Key)

A .

42.

43.

44.

45.

45 46

P

ct...

26(not strongly resinous when crushed.

43 45

4.0 4.L 4

11.



WOODY ORNAMENTALS I
Quiz

Matching

D 1. Tree having milky sap.

-L-2. Tree with simple leaf, woody strobile type
fruits, good in wet locations.

M. 3. Tree bearing_attractive white flowers before
leafing .out.

H 4. 'Hybrid cress between the Ohio Byckeye"and
the ComMon Horsechestnut.

'C 5. Palmate, leaf type, leaves purple.

E 6. Tree havingred petioles and samara fruit
types.

G 7. Stijw growin'Tmaple which turns brilliant
yellow, ory19% andred.

B 8. Exfoliating cipnamodrbrown bark.

A 9. Excellent small 15-18' tree; three-lobed
leaf, turns red in fall.

F 10. Maple leaf with

4

the deepest sinuses.

a

A. Acer ginnala

B. Acer.griseum

C. Acer palmatum

D. Acer platanoides

E. Acer rubrum

F. Acer-sacchartnum--

-
G. Acer saGcharum

M. Aesculus carnea

I: Aesculus glabra

J. Aesculus hippocastanum

-K. Ailanthus altissima

L. Alnus glutinosa

M. Amelancilier laevis
1

N. Aralia spinosa

O. Asimina triloba

41



8 1. Tree having milky sap.

Woody Ornamentals

MATCHING

I

L 2. Tree with simple leaf, woody strobile
type fruits, good in wet locations

M ,34 Tree bearing attractive white flowers
before leafing out

H 4. Hybrid cross between the Ohio BuckeXe
and the Common Horsechestnut

C 5. Palmate leaf type, leaves purple

E 6. Tree having red petioles and samara
fruit types

G 7. Slow growing maple which turns brilliant
yellow, orange, and red

B 8. Exfoliating cinnamon brown bark

A 9. Excellent small 15-18' tree, three
lobed leaf, turns red in fall

F 10. Maple leaf with the deepest sinuses

(

42
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A.

B.

Co

Acer ginnala

Acer griseum

Acer palmatum

O. Acer platanoides

E. Acer r brum

F. Acer saccha inum"

G. Acer saecharum

H. Aesculus carnea

I. Aesculus glabra

J. Aesculus hippocastanum

K. Ailanthus altissima

L. Alnus glutinosa

M. Amelanchier ;a)Vis

N. Aralia spinosa

O. Asimina triloba

v



KEY TO CONE-8 I TREES

(1) LeaVespeedle-like or scale-like. (2)

(2) Leaves scale-like. (3)

(3) Leaves dark-green, overlapping, 0.6". New f6liage is
pointed & prickly. - Eastern Red Cedar.

.
,

(3) Leaves yellowish-green, 0.1-0.3". - Northern White Cedar..

(2) Leaves needle-like (3)

(3) Leaves.grow singularl . - Spruce

White
Pine

0
(3). Leaves in clusters of or more. (4)

(4 y_Leaves_in clusters_ of_l_l_or_more,___falling

autumn.. - Larch

(4) ,Leaves in clgsters of,22, (5)

(5) Most or all leaves longer than 4". Cones
oval-shaped, 1-2". -Red Pine

(5) Leaves stiff, dark-green, 1-2". Cones are
slender shaped. Bark is dark gray. - Jack Pine

,(5) Leaves stiff, yellowish- green., 1-2". Cones
rounded. Bark is redish. - Scotch Pine

Eastern Northern
Red:Cedar
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Red Oak

(Quercus rubra)
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Spanish Oak, Southern Red Oak

(Quercus.f,alcata)

Pih Oak
(Quercus palustris)
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Silver Maple
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Acer saccartnum


