COOPERATIVE
NC cxTension Seed Plants
Sperm in Pollen; Propagate by Seeds

Spermatophytes — seed plants .
@ym Noes [@@ s (Conifers) F-Gymnosperms-l r Angiosperms :II

 Produce seeds
« Sperm dispersed in pollen
 Produce true wood

ANQIOSPErms (rlowering Plants)

* Produce flowers

« Sperm dispersed in pollen
* Produce seeds In fruits
 Produce true wood

(incl. Gnetales)
Eudicots

Ginkgo
Conifers
Monocots

Cycads

Flower, carpels,
stamens (+ sev.
other features)

Michael G. Simpson
Plant Systematics, 3" Ed.
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NC Ex7ension Seed Plants e

Specialized Characters (Apomorphies)

seed coat

radicle 1

\\ \ hypocotyl =
/ } } > embryo .

nutritive tissue epicotyl I

female gametophyte j{ \
In gymnosperms cotyledons \

or endosperm J '
1IN ANZIOSPErms) Q. N
\CH

Propagule consisting of an embryo surrounded Male plant (containing sperm) that is
by nutritive tissue and a protective coat dispersed from the parent plant



COO
Vascular Bundles Transport Food and Water

Each bundle is comprised of phloem tissue towards the outside, xylem
tissue towards the inside, and vascular cambium in between.

Cortex {parenchyma)
Epidermis
Fihers (sclereids)

Phloem (sieve tubes & companior

Cambium cells
Xylem {vessel elements)

Pith {parenchyma)

 Phloem transports food
« Xylem transports water and dissolved
mineral nutrients

 The vascular cambium is the meristem
that creates more xylem and phloem.

Dicot stem (1.5.)




Secondary Growth stems Growing in Girth

Circu
 Olo

 Old

Michael G. Simpson cork

ar arrangement of vascular bundles enables secondary growth
xylem accumulates on the inside of the stem
phloem is eventually shed on the outside

vascular
cambium

vascular
cambium | phloem

et S : 2 xXylem
1 xylem P, ’
” ./‘ - B
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2 phloem

periderm
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epidermis
P cork

cambium

Plant Systematics, 3" Ed. (epidermis sloughed off to outside)
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EXTENSION Secondary Growth wood and Bark
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Vascular cambium > Secondary
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Living phloem
Bark Cork cambium
Periderm y
Cork Figure 26-13

Raven Biology of Plants, Eighth Edition
© 2013 W.H.Freeman and Company

Raven et al. Biology of Plants 7th ed. 2005

N.C. A&T NC STATE
STATE UNIVERSITY UNIVERSITY
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EXTENSION Gymnosperm Phylogeny

Gymnosperms
Conifers
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Gnetales

Welwitschia
Gnetum
Araucariaceae
Podocarpaceae
Sciadopityaceae

Angiosperms

Cypresses

—
\—L Yews

Ephedra
— Phyllocladaceae

epimatium

—
L

Alternative

relationship:
P receptacle

1 ovule / scale

vessels porose

pollen striate

1
|

| # pollen tube - sperm nonmotile (siphonogamy )
W

+ leaves simple (convergence or reversal in alternative relationship)

T _ Michael G. Simpson
Plant Systematics, 3 Ed.
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EXTENSION Cycads Non-native to NC

Sago Palm Coontie
Cycas revoluta Zamia floridana



el Gnetales and Gingko Non-native to NC

Thomas Schoch
CC-BY-SA-3 O

...Alexmimas on Fllékr
CC-BY-2.0'

Ephedra sinica Welwitschia mirabilis Gingko biloba

Gnetales



CALFORHIA REFUBLIC

+»  Cupressopsida Cypresses, Yews, etc.

150+ Species Worldwide 7in, Species in NC
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Giant Sequoia
Sequoiadendron giganteum

Bald Cypress ‘

Taxodium distichum Eéster Red éar
Juniperus virginiana
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i Michael G. Sim
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FUTAEI Plinaceae pines, Firs, Spruces, and Hemlocks
220+ Species Worldwide 15, Species in NC

ers — Grandfather

Scott Zona a8 &N oF L S G T . Chris M= Cathedral State:Park State Park
Gh S A Win - CCBY20, Gy | it

P

Longleaf Pine Fraser Fir Eastern Hemlock Red Spruce
Pinus palustris Abies fraseri Tsuga canadensis Picea rubens
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FAEANAEE  Gymnosperm Reproduction

Raven et aI Blology of Plants

e Pollen germinates on open female
cone scales; fertilize eggs

Ovuliferous
scale

Megasporocyte
Nucellus
Integument
Micropyle

Sterile bract

Figure 18-21b
Raven Biology of Plants, Eighth Edition
© 2013 W.H. Freeman and Company

Seeds released
from female cones

Airborne pollen released
by male cones

o'mhferous
seeds
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EXTENSION

Conifer Functional Ecology

Nature Conservancy

igure 18-14a 3 : - > 4 - Nathan Adams
ngenBlalagyofl’lams,ilgmhEdhlon : : \ - " v/ CC BY‘SA 3.0

2013 W.H.Freeman and Company

Figure 18-13a
Raven Biology of Plants, Eighth Edition
© 2013 W.H. Freeman and Company

Leaves adapted to limit Adapted to fire-prone Needles accumulate less
water loss ecosystems snow and ice



N COOPERATIVE Angiosperms
Flowering Plants

EXTENSION

Embryophytes — land plants™ |

Tracheophytes — vascular plants —
I-Monilophytes-l l—Spermatophytes — seed plants—l

% Ir Gymnosperms 1 Angiosperms
m e
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Flower, carpels,
stamens (+ sev.
other features)

Seeds

Wood

Xylem & phloem vascular tissue
Independent sporophyte

Michael G. Simpson

Plant Systematics, 3¢ Ed. Cuticle, gametangia, embryo (sporophyte)



NC cxTension Angiosperm Evolution

 Evolved 130 million years ago \{
 Rapid evolutionary radiation T A
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Figure 20-8a

Crepet and Niklas (2009) Raven Biology of Plants, Eighth Edition - ¢
American Journal of Botany 96(1): 366-381 SI201 3 W hreemanand Company Sy
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EXTENSION Angiosperm Diversity

Lycopods 0.38%

Gymnosperms 0.29%
Liverworts
Hornworts 2 284

Mosses 3.61%
Ferns 3.99% /

Horsetails <0.05%

« 250-300K species globally

+ 4700 in NC

Crepet and Niklas (2009) Michael G. Simpson
American Journal of Botany 96(1): 366-381 Plant Systematics, 3 Ed.




N COOPERATIVE

EXTENSION Why did Flowering Plants
Conqguer the World?

Debbie Roos, NCSU

Wy
growingsmallfaww.edu
‘..‘-5 : \ :‘ )
2 :

Sindki Sku,Lason }
ApR dplantgcotogywordpress com‘, :

Flowers attract specific pollinators Fruits aid in dispersal



EXTENSION Pollination Syndromes

Figure 20-15

Raven Biology of Plants, Eighth Edition Figure 20-13

©2013 W.H.Freeman and Company Raven Biology of Plants, Eighth Edition
©2013W.H.Freeman and Company

Figure 20-14
Raven Biology of Plants, Eighth Edition
© 2013 W.H. Freeman and Company

Figure 20-18a
Raven Biology of Plants, Eighth Edition
© 2013 W.H.Freeman and Company

Figure 20-12b
1 ). Raven Biology of Plants, Eighth Edition . .
F'g'"e,m 16 ™ Figure 20-17 ©2013WH, n:m\.‘n.vm Company Michael G. Simpson
Raven Biology of Plants, Eighth Edition Raven Biology of Plants, Eighth Edition
©2013W.H.Freeman and Company ©2013 W.H.Freeman and Company Plant Systematics, 3 Ed.

Raven et al. Biology of Plants 7th ed. 2005



N COOPERATIVE

EXTENSION Floral Morphology

Produces pollen, pollen

which contains sperm pq:rllcn tubes ™
anther _
stamen “ stigma
(of androecium) | filament
f'f-.F ) P]Et]]
(of gynoecium)
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)
Srotects f sepd termed “tepals™ or
rotects riower l:_DI' '.'.‘EI]}'}L} pﬂjim] “F”:Ti.ﬂ.”th EE_E]T.N
if E-imi]-[lﬂ Michael G. Simpson

Plant Systematics, 39 Ed.
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errrryd Pollination and Fertilization

How flowering plants reproduce seedling

pollen grain
Sperm cells L stamen;
pistil
“ovary style stigma | filament

Vegetative

nucleus sperm

nuclei

€99
nucleus

endosperm
nucleus

Figure 19-21
Raven Biology of Plants, Eighth Edition
© 2013 W.H.Freeman and Company

© 2012 Encyclopeedia Britannica, Inc.
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Inflorescences Groups of Flowers
e

Q

palkea
{ 2-veimed)

P
PR

spike raceme

panicle

@ F sHgmas —f A lemma
] | e (o . of velns)
VALY oy
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@ lodicules <& |

it g

\ s anmpens
Noret
compound 3.

receptacle

head / capitulum

flowers
compound
Ls. receptacle
hypanthodium

Simple umbel . Michael G. Simpson
c = - > catkin / ament Plant Systematics, 3 Ed.




NC cxTension Floral Sexual Diversity

EXTENSION

staminate pistillate
' unisexual

Michael G. Simpson
Plant Systematics, 3" Ed.

perfect/bisexual

« Aflower is perfect if it is bisexual (has both stamens and pistils)
« Afloweris complete if it has all four parts: (sepals, petals, stamens, & pistils).
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EXTENSION Floral Sexual Diversity

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
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EXTENSION Fruit Set

FLGWEH FHUIT Endocarp
Ovary > Fruit
QOvule = Seed Seed
Egg cell > Plant embryo
Fleshy
mesocarp
Exocarp

Priscilla Millen, Univ. N.C. A&T NC STATE
of Hawaii STATE UNIVERSITY UNIVERSITY
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EXTENSION

Figure 20-29b
Raven Biology of Plants, Eighth Edition
© 2013 W.H. Freeman and Company

Exozoochory
Animal (External)

Endozoochory

Animal (Internall)

Figure 20-28b
Raven Biology of Plants, Eighth Edition
©2013 W.H. Freeman and Company

Fruit Dispersal

Hydrochory

Water

Autochory

Self dispersal

Anemochory
Wind

Figure 20-22a
Raven Biology of Plants, Eighth Edition
©2013 W.H.Freeman and Company

N.C. A&T NC STATE
STATE UNIVERSITY UNIVERSITY
Rav al. Biology of Plants 7th ed. 2005
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EXTENSION

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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EXTENSION

Simple, Dry, Indehiscent Fruits

hard, thick
pericarp

pericarp pericarp
seed

seed

seed coat

Ls.
achene grain / caryopsis samara nut

Simpson Plant Systematics 2006



Simpson Plant Systematics 2006

N COOPERATIVE

EXTENSION

Simple, Dry, Dehiscent Fruits

valves
a\ ¢ replum
. )
2 lines of =
dehiscence O
-
C.S < €.5.
) % 2 lines of
T & dehiscence
o
&
o)
k)
1 line of 9
dehiscence
follicle silicle

4 Joan Avise
,’;ﬂz UC Irvine
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EXTENSION

Simple, Dry, Dehiscent Fruits

lines of transverse suture pores
dehiscence
\‘( \K
¢ G T :
loculicidal septicidal circumscissile poricidal
capsule capsule capsule capsule

NC STATE
UNIVERSITY
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EXTENSION Simple, Fleshy Fruits

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*



REIWE  Flowering Plant Diversity

Angiosperms (flowering plants)

Mesangiosperms

Basal
: | ) - |
angiosperms Magnoliids
, - , : Eudicots—— : o
3 @ . ¢ J . Table 19-1 Main Differences between Monocots
& 2 $ < o (o) S & é’ o v 5 ol .
FFf.FT e O £Fo . § ¥ ¢ F S ¢ 8., and Eudicots
¢ & 5 s & S § 5 9 §F 8§ § & F¥IF S X F LHE i "
&I ES sto EREEEEEEEEEEEED Characteristic lMonocotsI l Eudlcotsl
Flower parts In threes In fours or fives
(usually) (usually)
One
N Pollen Monoaperturate  Triaperturate (having
Parallel leaf (having one pore three pores or furrows)
venation
or furrow)
Vascular bundles
in ring, vascular
cambium absent Cotyledons One Two
Sieve-tube plastids Plollen grains :ith three
with dense elongate apertures S =
e Leaf venation Usually parallel Usually netlike
inclusions
Primary vascular Scattered Inaring
bundles in stem arrangement
True secondary Rare Commonly present
Vessels (secondarily lost in some taxa) g rOWthl with
vascular cambium
Figure 20-7
Raven Biology of Plants, Eighth Edition Table 19-1

© 2013 W. H. Freeman and Compan:
Pt Raven Biology of Plants, Eighth Edition

© 2013 W.H.Freeman and Company
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An 9 10S PEIIMS Basal Angiosperms

-
- °. ._
Jim Robbins Lucy Bradley ,
CC BY-NC ND 4.0 CcC B”-NC 4.0 «
-’ . —

American Waterlily Tulip Poplar Northern Spicebush

Nymphaea odorata (Nymphaeaceae) Liriodendron tulipfera (Magnoliaceae) Lindera benzoin (Lauraceae)
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EXTENSION

An 9 10S PEIMS Eudicots and Monocots

MONOCOTS

/ :
K Andre /e
CC BY-New.0

John Gerwin
CC BY-NC:2.0

Will Lawic\ |
CCBY:NC 2.0




NC ex7ension Major Plant Families

 Apiaceae (Queen Anne’s Lace) * |ridaceae (Irises)
 Asteraceae (Asters)  Lamiaceae (Henbit)
 Betulaceae (Birches) « Liliaceae (Lilies)
 Brassicaceae (Shepard’'s Purse) <« Oleaceae (Ash, Privet)

« Commelinaceae (Spiderworts)  Poaceae (Grasses)

« Cucurbitaceae (Gourds)  Polygonaceae (Knotweeds)
« Ericaceae (Rhododendron)  Rosaceae (Roses)
 Fabaceae (Legumes) « Solanaceae (Nightshade)

 Fagaceae (Oaks, Beeches)

\ N.C. AT NC STATE
TTTTTTTTTTTTTTT UNIVERSITY




Different Families, Different Flowers

banner

o4 ! Asteraceae Fabaceae
E & < 20,000+ sps. globally 20,000+ sps. globally
" .Y 629 sps.inNC 209 sps. in NC

staminal
. tube
Brassicaceae /
3400 sps. globally

93 sps. in NC




Learning Major Plant Families

BoTany IN A Day..
_ The Patterns Method of

Plant Identification
Thomas J. Elpel

PLanT FAMILIES OF Nom AMERICA

Botany in a Day
HOPS Press

http://www.hopspress.com/Books/Botany in_a Day.htm

Coagyrighted Materinl

A Tour of the
Flowering Plants

PRISCILLA SPEaRs
Capyrightad Maerna

A Tour of the Flowering Plants
MBG Press

https://www.mbgpress.org/product-p/tour-of-flowering-plants.htm

Field identification of
the 50 most common
plant families
in temperate regions

(including agricultural,

horticultural, and wild species)

by Lena Stuwe
storwelflaesop mitrers. edu

@ 2009, All rights reserved.

RUTGERS

Mote: Listed charactecstios aze the most comymor charactesistics, these might be exceptions m
e peru!-' This em.pmd.rnmu availahle foo download withoat sost at
- Flease send corrections and addisions to the anthor.

Field ID of 50 Most Common...
Rutgers Univ. Extension - Free Online

i.sdsu.edu/plants/plantsystematics/studentresources/Struwe_50MajorTempPlantFamilies2016.pdf

http://iwww.sc



http://www.hopspress.com/Books/Botany_in_a_Day.htm
https://www.mbgpress.org/product-p/tour-of-flowering-plants.htm

N

COOPERATIVE
EXTENSION

What’s next?

Plant ID Technigues and Resources 9/25ish (pre-recorded)

Understanding classification schemes
Morphological features used for identification
How to use dichotomous keys

Free online tools and keys

ID tips for different groups of plants
Demonstration using a free, online key

TTTTTTTTTTTTTTT

NC STATE
UNIVERSITY



