Tomato (Potato Family)

Simple, Aggregate, or Multiple Fruit?

(€)W.F. Armstrong 2002

Black Mulberry (Fig Family)

Simple, Aggregate, or Multiple Fruit?




Raspberry (Rose Family)
Simple, Aggregate, or Multiple Fruit?

Receptacle’

Strawberry (Rose Family)
Simple, Aggregate, or Multiple Fruit?




Morinda or Noni (Coffee Family)

Simple, Aggregate, or Multiple Fruit?

Pineapple (Bromeliad Family)

Simple, Aggregate, or Multiple Fruit?




4, Drupe: Seed enclosed within a stony endocarp (pit).

andocarp
mesocarp
exocarp
{skin)
endocarp endocarp
(pit)
[ ey

Drupe (fleshy fruit with a stony endocarp)

5. Pome: Accessory fruit with thick hypanthium.

(©W.P. Armstrong 2002 remnants of calyx

> hypanthium
-\

B \ PO
e gk

flower stalk
(pedicel)

Pome (ovary surrounded by fleshy hypanthium)
e.g. apple (Malus domestica cv. 'gala")
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1. The Angiosperms Phylogeny Group
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An update of the Angiosperm Phylogeny Group

classification for the orders and families of _E%: ] eurosids i
flowering plants: APG I1 .

THE ANGIOSPERM PHYLOGENY GROUP*

‘euasterids |
Botanical dornal of the Linncan Socicty, 2009, 141, 383-436

}mmﬂﬂs I

paocales

Figure 1. Interrelationships of the orders and some families supported by jackknife or hootstrap frequencies above 50%
in large-scale analyses of angioeperms, All except five of the dades are supported by the Saliis ef af. (20001 analysis of
185 rDNA, rbel, and atpB sequences from a wide eample of angiosperms. Three clades, CanellalestPiperles,
Laurales+Magnoliales, and these four orders together, are supported by analyses of several different gene sequences of
‘phylogenstically basal angicsperms (Qiu ef al., 1999; Graham & Olmstead, 2000). One clade, that of all core eudicots
exeept Gunnerales, is supported by analysis of rbel ssquences from a wide sample of eudicots (Savolainen e of., 20001
Ancther elade, that of all asterids excepl Cornales, is supported by a siv-marker analysis of a wide sample of asterids
(Bremer et al., 2002). Resid and asterid families not elassifed to order are not shown.
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2. The Angiosperms Phylogeny Website
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2. The Angiosperms Phylogeny Website

e i

eudicots

core eudicots

Unplaced Taxa

http://www.mobot.org/MOBOT/research/APweb/

Amborellales
Nymphaeales
Austrobaileyales
Chloranthales
Magnoaliales
Laurales 9
Canellales
Piperales'

Acorales
Alismatales 9
Petrosaviales,
Dioscoreales ¥

Asparagales
Unplaced b
Arecales,
Commelinales ¥
Zingiberales
Ceratophyllales
Ranunculales
Sabiales

commelinids

o~ E - -
monocots Proteales

rochodendrales
Buxales
Gunnerales
Berberidopsidales
Dilleniales
Caryophyllales §
Santalales
Saxifragales ¥
‘\jlulas 4

nplace:
Crossosomatales 9
Geraniales
Myrtales

Unplaced
Zygophyllales

Sapindales 9
Huerteal:
Malvales
Brassicaleg, ¥
Cornalcs,*
asterids ﬁﬁ;fa'gzd

Garryales
Unplaced
Gentianales
erid [ Lamiales
anales ¥

Sol s
Aquifoliales 9
asterid 1T Unplaced
Asterales 4
Unplaced
Dipsacales ¥
Apiales

Angiosperm Phylogeny & Diversity

3. The Classic Distinction: the Dicots vs. Monocots




3a. Primitive Dicotyledons
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e 2 cotyledons.

* Mostly woody, with eustele and vascular cambium.

« Pinnate or palmate venation.

« Many with ethereal oils (many of our spices).

¢ Monoaperturate pollen.

* Flowers of many strobiloid in form (elongate, many spiraled parts).
* Flowers 3-merous when fewer parts.

¢ Perianth members free.

* Poor differentiation between floral whorls (tepals).

e Laminar stamens.

3b. Monocotyledons

e 1 cotyledon.

« Mostly herbaceous, all with atactostele & no vascular cambium.
e Parallel venation.

« Monoaperturate pollen.

¢ Flowers 3-merous and whorlar.

e Tepals.

e Tepals free or fused.

« Stamens well differentiated into filament and anther.




3c. Eudicotyledons

B e s e et *kkkhkkkkkkkkkk *kkkkk

e 2 cotyledons.

* Woody or herbaceous, all with with eustele.

¢ Pinnate or Palmate venation.

e Triaperturate pollen.

¢ Flowers 4-5-merous and whorlar.

e Calyx and corolla well differentiated.

e Perianth of free or fused parts.

« Stamens well differentiated into filament
and anther.

GRAS OF POLLEN

Mono- vs. Tri-aperturate Pollen sl A Ne- T Wy Y

Primitive Dicot Examples
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Magnolia family
Star Anise Family
Water-lily family

Laurel family




Star Anise Family

Star anise (lllicium; SW China)




Magnolia Family

Magnolia
(Magnoliopsida)




Liriodendron

Liriodendron

11



Liriodendron

Liriodendron
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Water Lily Family

Nymphaea

13
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Nymphaea

15



Nymphaea

16



Nym

Nymphaea
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Victoria

18



Victoria

Victoria
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Victoria

Microvictoria
90 mya, NJ
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Nuphar

Nuphar

21
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Nuphar

23



Nuphar

Nuphar
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Cabomba or Fanwort family

Brasenia

ig, U

Hirasenia purpuren i Miechx, i l'.uF A blahender Zweig;

8 Rite: eis Froehib ; U Pr einer
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Brasenia

Brasenia
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Brasenia

Cabomba

27



Cabomba

Laurel family
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Lindera
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Persea
(Magnoliopsida)
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Laurus

Lindera

32



33

T _..i.u...a. am ¥t
# g. -

Lindera

Lindera
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Monocot Examples

Water-plantain family
Lily family (sensu lato)

Ginger family and relatives
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Alisma

Lilium

35



Asparagus

Agave (related to Asparagus)

36



Agave (related to Asparagus)

Allium

37



Zinglberaceae

Zingiber

Zingiber officinale Roscoe

Zingiber

Fern Valley, ewering from
earty summer lo December,
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Musa

Strelitzia

39



Pennisetum

Poaceae

by Lvrgaton © BIODIDAC

Grass spikelets and flowers
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Grass family

Ovary

Lodicule

Grass spikelets and flowers

Eudicot examples

Buttercup family

Tea family

Rose family

Blueberry & Rhododendron family

Sunflower family

41



Blackberries (Rubus)

42



Roses (Rosa)

Roses (Rosa)
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Tea (Camelia)

Blueberry family (e.g., Vaccinium)

44



Sunflower family (e.g., Helianthus)
¥ _E




