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Morphology
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COOPERATIVE
EXTENSION

Photosynthesis
Transpiration
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Leaf Blade Division
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leaflet ()
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: : __rachis
\ primary vein p—
(midrib) &\ /
blade \ &\
\ secor_ldary midvein Q
veins
bud stipels il petiolule petiole
petiole :
petiole
stipules
Simple Pinnately Compound Palmately Compound

To distinguish between simple and compound leaves, look for axillary buds.
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e More Blade Division

,‘ bg Rachis

_ ) Pinnules
” (subleaflets or

h V sometimes “leaflets”
& S without distinction)

Laaf

/\ Stem

Pinna

Even pinnate Peticle & (leaflet)
> plural = pinnae

(paripinnate) p4q4 pinnate 4
(Imparipinnate) Bipinnate ~

Dr. Alexander Krings, NC State University .
NC Extension Gardener Botany Exercises SIS\TEJNﬁgI UN[\EVSEEIS\FE

https://projects.ncsu.edu/cals/plantbiology/ncsc/EG/index.htm
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Phyllotaxy Leaf arrangement around the stem

—— Alternate —- Opposite Whorled

Leaf arrangement is related to the number of leaves per node.



Phyllotaxy Leaf arrangement around the stem

Alternate Opposite Whorled

Trees of North Carolina Working Group. 2014—present. Trees of North
Carolina. Version 1.0. North Carolina State University, Raleigh.
[http://herbarium.ncsu.edu/tnc/; (9/28/20)



NC EXTension Leaf Shape
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Linear Elliptic Lanceolate Ovate Obovate Oblong

Needle-like

Awl-1like

Dr. Alexander Krings, NC State University

Scale-like NC Extension Gardener Botany Exercises
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NC EXTension Leaf Apices

Mucronate Cuspidate

Emarginate Truncate

/

Acuminate Acute

https://content.ces.ncsu.edu/extension-gardener-handbook/3-botany
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Cuneate Cordate Inequilateral Acuminate Acute
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Obtuse Round Truncate Sagittate Hastate Auriculate

NC State Extension Gardener Handbook
https://content.ces.ncsu.edu/extension-gardener-handbook/3-botany
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NC EXTension Leaf Margins
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Entire Serrate Undulate Sinuate Crenate Crenulate Dentate Denticulate

NC State Extension Gardener Handbook y&g_&ﬁgl‘ UNIVERSITY
https://content.ces.ncsu.edu/extension-gardener-handbook/3-botany
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NC ExTension Leaf Venation

1" veins
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serrulata

eaf Shape

A. Krings
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Populus deltoides

Shape
Triangular-Ovate
Base

Truncate

Apex
Obtuse-Acuminate
Margin
Crenate-serrate
Venation
Pinnately Netted
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Cornus amomum

Leaf Shape

A. Krings
CC BY-NC-SA 3.0

Shape

Ovate

Base

Rounded
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Leaf DIVISIOI’] More than a margin, less than a leaflet
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pinnately lobed
1/8 - 1/4 1/4 -

palmately lobed
1/8 - 1/4 1/4 -

pinnately cleft

palmately cleft

pinnately parted
1/2 1/2 - 3/4

palmately parted
1/2 172 - 3/4

SINus

lobe

pinnately divided

palmately divided
3/4 - ca. 1

3/4-ca.l

o

Michael G. Simpson
Plant Systematics (3" Ed.)
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NC ExTension Leaf Surfaces

pubescent puberulent tomentose tomentulose lanate / villous
/\ /\/\/\ An /\A A /\ h 1\“‘ \
a \\\\ /\ /\ A A /\ [,\~~”;\ \\\\ /”/;\ \\\ /”“:\
scabrous hispid

strigose strigulose sericeous floccose lepidote



NC ExTension Leaf Surfaces

Trichome Types

a | :

unicellular —

malpighian uniseriate multiseriate pilate capitate
(2-armed) L tapering — L glandular —

WV ¥ =

sessile stalked dendritic peltate
L stellate ——




e R | eaf Surfaces

Solanum quito'

MadriCR
CCBY 3.0
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Produces pollen, pollen

which contains sperm p-|:|-||-|;'n tubes o
anther _
stamen 0 stigma
(of androecium) | filament
f'f-.F ) P]Et]]
(of gynoeciumy)
Ve, e Contain eggs, develops
\\ : ovary Jinto fruit & seeds
= (Pistil may
Attracts pollinators petal consist of
(of corolla) One Or more
perianth receptacle ovules  (Perianth units carpels)
orotects f sepal termed “tepals”™ or
rotects flower | {of calyx) pedicel “perianth segm

j :I- Eimi].ﬂ]’] Michael G. Simpson

Plant Systematics (3" Ed.)
Elsevier Academic Press
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NC cxTension Floral Sexual Diversity

EXTENSION
LA W e
Rgg% \fé Y
N staminate pistillate
perfect/bisexual ' unisexual '

A flower is perfect if it is bisexual (has both stamens and pistils)
A flower is complete if it has all four parts: (sepals, petals, stamens, & pistils).
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Plants with unisexual flowers can be:

Monoecious Dioecious

fruit-crops.com O r*
Pecan American Holly
Carya illinoensis llex opaca
Separate male & female flowers Separate male & female flowers
on the same plant on separate male & female plants

*sometimes and



Dr. Alexander Krings, NC State University
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Floral Symmetry

Elsevier Academic Press

Actinomorpic Zygomorphic
(radially symmetric) (bilaterally symmetric)

actino- (Greek) = ray or beam

' zygo- {Greek) = a yoke
\

:
’
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() Radial . Bilateral
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Dr. Alexander Krings, NC State University

NC Extension Gardener Botany Exercises
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NC ExTension Ovary Position

—— hypanthium —; hypanthium present . hypanthium absent !
absent

ovary superior ' ' ovary inferior | ovary half-inferior
hypogynous perigynous epiperigynous epigynous epihypogynous

Figure 9.33 Ovary position and perianth/androecial position.
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Ovary Position
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Prunus sp. Juglans nigra.
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Cyathium

female flower
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o] Head (Capitulum) in Asteraceae

style
branches

panicle of

secund heads
Images
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Elsevier Academic Press
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Fruit Classification

1) Number and fusion of flowers

« Simple fruits: derived from one ovary of one flower

« Aggregate fruits: derived from many ovaries of one flower

« Multiple fruit: derived many ovaries from many flowers fused together
2) Dry or fleshy?

3) Split at maturity (dehiscent or indehiscent)?

4) Other features

\ NC. A&T NC STATE
TTTTTTTTTTTTTTT UNIVERSITY
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Simple, Dry, Indehiscent Fruits

hard, thick
pericarp

pericarp pericarp

seed

seed

seed coat

achene grain / caryopsis samara nut
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Simple, Dry, Dehiscent Fruits

valves
Y replum
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Simple, Dry, Dehiscent Fruits

valves lines of fransverse suture pores
dehiscence
¢S, *
! A
loculicidal septicidal circumscissile poricidal

capsule capsule capsule capsule capsule
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exocarp

fleshy
endocarp

perianth/androecium scar withered perianth/

Juice sacs androecium
fleshy ==

mesocarp / ¢ \ septum hypanthium

fleshy exocarp \ / ) I

mesocarp N : XV ‘ ovary

Q) J tissue

hard i C.s cartilaginous
endocarp leathery leathery l.s. endocarp
ezt Ls. exocarp outer pericarp pedicel
drupe pepo hesperidium poine

Simpson Plant Systematics 2006 *Access 0 ry F ru |t*
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Tree ID Using Winter Features
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NC EXTension Leaf (Scar) Arrangement
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terminal bud

_—branch scar
false terminal, or
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r{ [
superposed bud

collateral budy
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Ron Lance, Woody Plants of the Southeastern US
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terminal bud
scale scar

.
» .- 3

Concentric rings formed by bud scales
from the previous year’s terminal bud

Images: Norton Brown Herbarium, UMD



NC tX7Ension Vascular Bundle Scars

marginal or apica
meristem

Mesophyll

cuphyll

ot i B raam i L i et L ashdl gk
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————

leaf gap

1 bundle scar several |
bundle scars e v latre
stem vasculature
Raven Biology of Plants, Eighth Edition |
© 2013 W.H.Freeman and Company
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Vascular Bundle Scars

1 B AKrings 2012 © A Krings 2012 © A, Krings 2012 © A. Krings 2012

i\ N.C. A&T NC STATE
Images: Prof. Alexander Krings, NCSU | k= sTATE UNIVERSITY UNIVERSITY




N COOPERATIVE

EXTENSION Stipular Scars

ohioplants.org

Images:

S | I t - | I k 1 1 Prof. Bob Klips, OSU ohioplants.org
I I e I n g - I e Prof. Alexander Krings, NCSU
Paul G. Davidson
Ron Lance, Woody Plants of the Southeastern US



Images:
Prof. Bob Klips, OSU ohioplants.org

Ron Lance, Woody Plants of the Southeastern US

N COOPERATIVE

EXTENSION Pith Anatomy

T IR

> ‘r
@W :

A

Homogenous Diaphragmed Chambered Excavated



N COOPERATIVE

EXTENSION Armament (“thorns™)

Thorns Prickles
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* Presence/absence of trichomes (hairs)

* Presence/absence of a scent

« Position, number, color, & shape of parts
« Habitat

« Growth habit . o T

[ | J H\
unicellular [ h \
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malpighian uniseriate multiseriate pilate capitate
) ‘ glandular
1
\ | / s
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i
sessile sta c peltate .
Images: stellate N.C. A&T NC STATE
Prof. Alexander Krings, NCSU STATE UNIVERSITY UNIVERSITY

Michael G. Simpson Plant Systematics (1. Ed.)



