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Angiosperms

Characteristics of Angiosperms

. Vessels & Fibers in the wood

Sieve tubes

. Flowers

. Angiospermous: carpels (megasporophylls) & fruits
. Endosperm (& Double Fertilization)
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C. Flowers =1
1. Strobilus origin -l e

| megasporophylls

| micresporophylis

| sterile sporophylls

strobilus (floral axis)
A
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|. Characteristics of Angiosperms
C. Flowers
1. Strobilus origin

gasporangium == stigma
style
ovary
ntegumentis)
witgyt o sl “Capal” = conduplicate megasparophyll

I. Characteristics of Angiosperms
C. Flowers
1. Strobilus origin
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2. 4 Organ classes .

a. Sterile classes (collectively part of the perianth)

Corolla:
petals




I. Characteristics of Angiosperms o

Gynoecium:
b. Fertile (sporophylls) Carpel(s)

Androecium:
Stamen(s)

Stamen (microsporophyll) differentiation:

Anther

Filament




Anther x-section (with 4 microsporangia)
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Carpel(s), megasporophyli(s), form > 1 pistil(s)
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2. Ovary Position
Superior

Inferior

2. Ovary Position

Superior
within
hypanthium

Superior
within
hypanthium

3. Merosity
a. trimerous
b. tetramerous
. pentamerous




4. Fusion
a. Connation
b. Adnation

5. Symmetry

D. Angiospermy

1. Fruit from ovary, seeds from ovules.




D. Angiospermy

1. Fruit from ovary, seeds from ovules.

D. Angiosperm'

2. Pericarp = Fruit Wall
Exocarp

Mesocarp

Endocarp

2. Pericarp

exocarp
(skin)

endocarp

endocarp
(pit)

- (E)wer. Aermueng 2003

Drupe (fleshy fruit with a stony endocarp)




D. Angiospermy
3. Simple, Aggregate, vs. Multiple
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D. Angiospermy
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3. Simple, Aggregate, vs. Multiple

Tomato = berry

Tomato (Potato Family)

3. Simple, Aggregate, vs. Multiple

Citrus fruit =
hesperidium

3. Simple, Aggregate, vs. Multiple

Blueberry =
Berry from
inferior ovary
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3. Simple, Aggregate, vs. Multiple

Raspberry = aggregate of drupelets.

3. Simple, Aggregate, vs. Multiple

Morinda or Noni (Coffee Family)

Pineapple (Bromeliad Family)

Simple, Aggregate, or Multiple Fruit?
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(€)w.p. Armstrong 2002

Black Mulberry (Fig Family)

Simple, Aggregate, or Multiple Fruit?

4. Accessory Fruit

4. Accessory Fruit
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4. Accessory Fruit

[ Ly ————Y remnants of calyx

‘% ~—~—— hypanthium
|

.
| seed within
,I " e

ovary (core)

AT flower stalk
5 (pedicel)

Pome (ovary surrounded by fleshy hypanthium)
e.g. apple (Malus domestica cv. ‘gala’)

5. Dry vs. Fleshy, Dehiscent vs.
Indehiscent

5. Dry vs. Fleshy, Dehiscent vs.
Indehiscent
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D. Double “Fertilization”

1.Zygote (2n)
2.Endosperm (3n)

[l. Pollination
A. Bee Pollination

-Blue and/or yellow
-open (or short tubular)
-nectar and/or pollen as reward
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Mirssius corcinalis and M. lewisi

[l. Pollination
B. Bird Pollination

-Red
-Long tubular

-nectar as reward
-no odor
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[l. Pollination
C. Bat Pollination

-White, large

-Lots of exserted stamens
-nectar as reward
-odoriferous
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[l. Pollination
D. Wind Pollination

Perianth highly reduced, green or
otherwise inconspicuous.
stamens and stigmas exserted
Nectarless

No reward

No odor

The fiowers of Qracses afe cated af he 1op of e plant where The anihers and feathery sigmas of (rasses hang out of
ey are exposed 1o the wind Mcwirs whisie thesy can be bilown by the wird. Petils are
abrient

m.q:u maple) - The arthers as wel as the

fiowes st hang ey o e il ugar mapia) - Tha Bowors of A saccharum

a5 wel a5 many ofer wind-polinated rees appear in e eary
Spng when ieaves are nol yet present 10 inferene with podien
movement

Tha fiowar huars na potals
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Wing-pollinated fowers.
I peneral, wind-polinated Nowess are grean Smad. and ofen Wck petals. Th anthérs and SIpTAs ganerally hang tutssde he Sowers 1o slow
e wind 1o carmy e polen

Il. Pollination
E. Deceptive Pollination

1. Sexual Deception in Some Orchids

Reward: Nothing.

Flower Form: Lower tepal (“labellum”)

mimics female bee in color, texture, &

phermones.

Pollinator Behavior: Male bees attempt
to mate with labellum.

Research Underway: Dr. Florian Schiestl (Institute
for Systematic Botany, University of Zurich)
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Ophrys spp. (Europe; interfertile but isolated via pollinators)

Ophrys sphegodes and its
pollinator, Andrena nigroaenea

2. Carrion flowers

Reward: Nothing.

Flower Form: Petals, inflorescence, or
spathe mimics rotting flesh in color,
texture, & odor.

Pollinator Behavior: Flies, beetles lay
eggs on flower thinking it is larval food.

Research Underway: Dr. Denis Barabe’ (Montreal
Botanical Garden, Univ. of Montreal).
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In Aroids: e.g., Amorphophallus
(aka titan arum, dead-horse-lily)

In Aroids: e.g., Dranunculus

Symoplocarpus Arisaema
(skunk-cabbage) (Jack-in-the-pulpit)
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PARKSIA

Dedicated to the dissemination of useful
infarmation regarding plants

@ http://herbarium.millersville.edu

SKUNK-CABBAGE: A HOMEOTHERMIC PLANT IN THE PENNSYLVANIA FLORA
NATHAN P. HARTLEY
1002, Millers
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Thermogenesks in  plants & & rare  woods, marshes and stream sides (Fig. 1). Skunk

shenmennn in which & nlant acthehe umeks . cablags B snndae amene Pharmeassnic alants in

& relatively constant. high temperatire that may
be optimal for ity unseasonably early pollen and
ovde develapment which, in furm, can determine

Eastern  skunk-cabbage,  Symplocarpus
foetidus (Arscea). s @ perennlal forb native to
eastern North America and b found in wet

Tomparature (°C)
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lll. Angiosperm Diversity

A. Primitive Dicots
B. Monocots
C. Eudicots
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[ll. Angiosperm Diversity

Primitive Monocots Eudicots
Dicots

Cotyledon 2 1 2

Number

Stele Eustele Atactostele Eustele

Leaf Venation Reticulate Parallel Reticulate
(pinnate or (pinnate or
palmate) palmate)

Flw. Merosity  Many, 3's 3's 4’s and 5's

Whorlar Poor Poor to Good Good

Differentiation

Pollen 1 1 3

Apertures

Primitive Dicotyledons

Magnolia Family

Magnolia
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Liriodendron [§

Liriodendron

Primitive Dicotyledons

Star Anise Family
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Star anise (lllicium; SW China)

Primitive Dicotyledons

Water Lily Family

Nymphaea

24



25



26



Nymphaea
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Victoria

Victoria

Victoria
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Victoria

Monocotyledons

Monocotyledons

Water-Plantain Family
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Alisma

Monocotyledons

Lily Family

Lilium
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Asparagus

Monocotyledons

Grass Family

Grass spikelets and flowers
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Grass family

Lemma

Ovary

Lodicule

Grass spikelets and flowers

Eudicotyledons

GEAINOF POLLEN

Mono- vs. Tri-aperturate Pollen

Eudicotyledons

Rose Family
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Blackberries (Rubus)

Roses (Rosa)

Roses (Rosa)
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Eudicotyledons

Legume Family

Legume Family (see Legumes / Seeds lab)

N

I
|

F.

/7
it~ Stigma
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1 pistil
! |s|amens (2)

funiculus

Legume Family

P

Standard

Wing

Wing
Keel

Typical "pea” flower
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Eudicotyledons

Blueberry & Rhododendron Family

Blueberry family (e.g., Vaccinium)

Eudicotyledons

Sunflower Family




Sunflower family (e.g., Helianthus)
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