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Thin, papery
covering
protects 4——— Budl ——P Longitudinal
{new growth)

leaves in
some bulbs

Section

fleshy
leaves
(bulb scales)

Lateral

Corm«, °
Bulb ;L

Tendril soe, L0 @

TUBEROUS

as published in Swink, F. and G. Wilhelm. 1994. Plants of the Chicago region. 41h ed. Indianapolis: indiana Academy of Science.
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(©) EM. Amstrong 2002

Hae midrib

margin

vein

-¢——— petiole
-4—— stipule
exstipulate (no stipule) stipulate

sessile (no petiole) clasping base

Stipular spines

(©) E-m. Collins 2000
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Leaf arrangement
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LEAF ARRANGEMENTS

g

Altérnate Alternate

Whorled Opposite

Diagrams modified from:
Taxonomy of Flowering Plants
by C. L. Porter

Leaf Phyllotaxy

¥

Alternate Opposite Whorled
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Ilex crenata

alternate

v
Lonicera nitida Germander sp.
'Baggesen s Gold'
opposite
whorled
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Blade

Petiole

Stipules

Small
Midrib Vein netted veins

Lower Side of a Broad Leaf
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palmately compound leaf

(©) E.:M. Armstrong 2002

-4——— rachis

-¢— |eaflet
(pinna)

-¢—— petiole

even pinnate odd pinnate
e.g. Ceratonia e.g. Robinia
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LEAF FORMS

0

Simple Pinnately Twice
g Compound Pinnately
Compound

Palmatel
Compound  Trifoliolate

Diagrams modified from:
Taxonomy of Flowering Plants
by C. L. Porter
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& Uy e oLl s (decidous) euss” ol oS o
L0
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E.M. Armstrong 2002
©

pinnate reticulate palmate 3 main veins  parallel
some Ceanothus

& p ik JCH!
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IS e 5 (Kl (s gy o ol 5 S 8
Al alls )

ovate) &, o3

(obovate) & NSBI

elliptic) .o, °

(oblong) il
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(narrowly) <51 & (broadly)

PLATE 3. LEAF SHAPES
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LEAF SHAPES
Wi, infovisual.info
asymetrical acuminate mucronate emarginate ovoid
cordiform oblong ! spalula]e oval lancéolate acicular

Canceolate Ovate Oblanceclate Obovate

Common Leaf Shapes ' . |
Acicular or  Subulate or ‘ . Oval

Orbicular and Cordate
needle-shaped Awl-shaped Linear Oblong attached near middle)

peltate (Petiole
Reniform
Deltoid

Lanceolate Ovate Oblanceolate Obovate
peltate (Petiole Diagrams modified from:

. . - ~ bsagmate
Oblique or Inequilateral
Oval
Taxonomy of Flawering Plants

Orbicular and Cordate ...
attached near middle) by €. L. Porter

2/5/2025
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1 8 . (heterophylly) b s opl a0 STasl
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S5

LEAF BASES

vy

Acute Cuneate Rounded

AAS

Sagittate Hastate Truncate

Cordate

Heart-shaped ~ Oblique or
Inequilateral

Diagrams modified from:
Taxonomy of Flawering Planis
by C. L. Porter

LEAF TIPS TERMS

Y

Acute Acuminate Obtuse Truncate

Retuse Emarginate
(Notched)

Diagrams modified from:
Taxonamy of Flowering Plants
by C. L. Porter
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entire

/]
£

serrate

S, ail>

doubly serrate undulate

dentate sinuate

M [

crenate incised

e T
Bt

(©) EM. Armstrong 2002
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* Flower
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(Androecium) st
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Stigma '
Style | Pistil
Ovary

Stamen | Anther

Filament

Calyx | Sepals Petals |Corolla

Receptacle Pedicel (flower stem)
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(Bisexual) ...> 55« (Perfect) L &
Asl dls sy Sl s laz  Jila S|

(Unisexual) ... <G (Imperfect) Last &
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* Naked flowers
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Apetalous

anther

enlarged
filament

reduced N
calyx " “syncarpous
& gynoecium

® K. R. Robettsc
llino is Natural H

(Staminate) ;
AL bls 3 g oo Lo S

(Pistilate or Carpellate).st. |&
Asb azils 5 oy Sole Loz S
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Staminode *

el
Staminate -

SK
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Staminate flower
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Flower Structure Q

anther
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> androecium

Pistil?

Superior Ovary
Hypogynous Flover
Perfect Flower
Momoecious
Symmetry?

receptacle
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(© E.M. Armstrong 2002

actinomorphic (regular) zygomorphic (irregular)
(more than one dividing plane) (one bilateral dividing plane)

 Actinomorph

5-merous
flower

® K. R. Robertson
lllinois Natural History Survey
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Syncarpous
Gynoecium

Syncarpous
Gynoecium

Carpel

Ovules Syncarpous
Gynoecium
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Didynamous
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polydelphous
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¢4———— stigma ——p
1 style B gynoecium

(pistil)
(©) EM. Armstrong 2002
ovary ————p»,
ovule ovule
locule funiculus
pedicel ——p
apical placentation basal placentation
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Epigynous

Ovary Position

- AL

Perigynous Hypogynous
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(Ot Oldasd)
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* Hypogenous
» Perigenous
» Epigenous

p

|
| |
Ovary superior

Flower hypogynous
No hypanthium

hypanthium

QOvary superior
Flower perigynous
Hypanthium present

Ovary inferior
Flower epigynous
Hypanthium present
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Placentation Types

Parietal or Marginal sl 45> L (1S S
Axillary Placentation g, s S

Free Central and Basal P. sl o0cl6 5 55 0 S
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SIS ks i

When more than one row of ovules is attached to the
pericarp (ovary wall), this is called parietal placentation

parietal

locule

pericarp

marginal placentation: A single carpel will show a
single line of placentation and a single locule

2/5/2025
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&2
free central basal

SF P G S

ﬂ
&

axile

Sogoe SHy S

(.\Jd«:f‘,e‘wlaﬁu- ke lyls &S Ulaese S (555 4 s S5, 2 eSS)

axile (3 carpels) free central
2 placental 3 placental
areas in red areas in red
locule locule
parietal (2 carpels) parietal (3 carpels)

ovary wall
®— (pericarp)
locule ‘ locule
(chamber) ;% é séad
seed Attached to
stalk attached to red placental
red placental area area along the
central column.
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A gynoecium of many separate carpels is
termed apocarpous

A gynoecium of many fused carpels
is termed syncarpous

A gynoecium with only one carpel is
termed unicarpellate

apocarpous
gynoecium

syncarpous
gynoecium

iy

lysicarpous ‘

= paracarpous ‘
gynoecium gynoecium

2/5/2025
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Ovary Position

1) Superior Ovary: Above the attachment of the petals, sepals
and stamens; also an ovary that is free from the hypanthium.

\ petal

sepal hypanthium
__hypogynous perigynous

petals, sepals & stamens

attached at base of ovary petals, sepals & stamens

on the rim of hypanthium

2) Inferior Ovary: Below the attachment of the petals, sepals
and stamens; may have hypanthium adnate to top of ovary.

petal

hypanthium

--—— ovary

epigynous epigynous
petals, sepals & stamens petals, sepals & stamens
attached at top of ovary on the rim of hypanthium

2/5/2025
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hypogynous perigynous epigynous

flower

Stem
S

Staminodium

2
i 8 )\\‘ Petals

Bract
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O <

Carpel United carpels,
five in this case

O] Qo

Axis of inflorescence Stamen

x A

Part lacking completely,

in its normal position Sepal
Neetar pit, gland, Bract, or glume,
or spur on a sepal of grasses

7N

Palea of grasses

Vestigial carpel

Vestigial stamen,
or staminodium

AN\

Petal

AT

Lemma of grasses

Hypanthium

ST 5

Infloresences %57_3
G 3‘];\‘?

d‘\{ww‘geby‘}fwu.")\sfgw‘w b

Sl 4Bl i adls
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Monotelic L Determinate

Polytelic . Indeterminate
semsly 255 6T L b glelS L iy abis
.3‘)‘9‘ «<*

-«4—— flower
<«—— pedicel (flower stalk)

"«¢—— bract
(cluster of bracts called an involucre)

¢———————— peduncle
(main supporting stalk of inflorescence)
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N

1
¥
&.

“q
A

» Solitary

flower
solitary

[ ]

N~
N~
%Z

flowers flowers on branched
sessile pedicels raceme

solitary spike raceme panicle

di s NEppey
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youngest flower oidest flower In an umbel, all the pedicels
* arise from a common point.
=t~ =z
corymb cyme
4 oasl 5l b nlSes) s S s ) o3 8 Sl b alKes) g

(Umbel ) s 0 2>

-\i umbellet

w__ involucel

flower of bractlets
‘;\ ray
pedicel involucre
of bracts

-¢——— peduncle

compound umbel

Typical inflorescence of the carrot family (Apiaceae = Umbelliferae)

2/5/2025

63



2/5/2025

94-12-8

(Cyme) &5 2

oldest

a— flower

simple cyme compound cyme scorpioid cyme

In a cyme, the oldest flower terminates the main axis. Scorpioid
cymes have one-sided branching, forming a coiled inflorescence
typical of the families Boraginaceae and Hydrophyllaceae.
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lla of (© EM. Armstrong 2002
corollaof ~ Corefia o
disk flower

ray flower / ovary sk slelS l (Sl wms S :(Head)as
/ / s S 593745 K> 05y b 5 b S

RUPE R SR EIC SN

phyllaries W/ receptacle

peduncle ———| |

Capitulum (Head)

spadix

Includes fleshy spike &
clusters of unisexual,

flower cluster apetalous flowers.

pistillate flowers &

staminate flowers spathe

L oS diw S (Spadix) st
Pl by N Ay & S8 lelS

) «—— peduncle
Lo a-\.y:»‘,g‘ C)L;u‘ pe

Spadix of Arum Family

S 4 5
4

3 1

2 3

2 3

1 2

1 5
4

raceme spike catkin
f. SeDe A w2

panicle umbel cyme

s Corymb (Lo e o3l b p 5 sglS 51 ale i 31 JS )5S ‘Catkin - oo Spike 43 5:Raceme
05 :Cyme Umbel (5 »i4 Panicle glas :Head
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General Fruit Terminology

ovary wall

(pericarp) hiacants
funiculus
ovule

locule (becomes seed)

(chamber)

(© EM. Armstrong 2002

Cross Section Of Ripened Ovary (Fruit)

2/5/2025
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True gi> clrogss ©

False 38 sla s ©

MUIt|p|e F de.v\.q-)\yb-oj:ﬁ@:m L;Lhcj:.o o

B 5 Jol o5

Simple F. sk ¢ Lis i Jol>
Aggregate F. st ¢l i Jools 1 oS 0 sla 0 500
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Lsd o Jol S i 45 sazes | s S o g

(©)W.P. Armstrong 2002

Numerous Female Flowers: Multiple Fruit (Many Drupelets):

Each composed of an individual Each seed-bearing drupelet from
monocarpous pistil (gynoecium). the ovary of one pistillate flower.

Multiple Fruit of the Black Mulberry (Morus nigra)

.\;:Mhe:l.«aj:ﬁé_ia_(:l.xffKﬁji‘.&?suqﬁwwﬂ S 0 slr o s

(©WP Amstrong 2002

fleshy
receptacle
one-seeded
achene

calyx

Aggregate Fruit
Many one-seeded achenes
Strawberry Flower produced by a single flower.

Hybrid Strawberry (Fragaria ananassa)

(©wep. Amstrong 2002

’;: styles on
+— drupelets

Aggregate Fruit

Many one-seeded drupelets
Thimbleberry Flower produced by a single flower.

Thimbleberry (Rubus parviflorus)

2/5/2025
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Drupe .ii-¥
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Tomato - Berry Cross Section
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Berries:

a fleshy fruit that has soft tissues throughout and contains too many
seeds

exocarp (outer skin)

mesocarp
(fleshy interior)|

Pomegranate
an unusual berry

Berry (All of most of pericarp is fleshy)
persistent calyx  stamen cluster (ovary inferior) e.g. tomato (Lycopersicon esculentum)

'eiao‘::‘:rrg fleshy
mesocarp

(© WP Amstrong 2002 . .‘ ‘ Each with a fleshy

outer layer (aril).
Pomegranate (Punica granatum): A many-seeded berry.

w‘ﬁt:&‘;b?})‘vbTwY}W}b}))M&6‘)‘.><— osle Cak

Drupe

endocarp

mesocarp

exocarp seed

(skin)

endocarp endocarp

(pit)

(©)W.P. Armstrong 2002

Drupe (fleshy fruit with a stony endocarp)

2/5/2025
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2 P03 S 58 0l S s ol YT
Hespridium ¢l asis

oo J

Gﬁf@)‘ﬁs.@\éaxﬁj&ﬁ)w\i@ﬁ@)\ﬁ-4\1‘)’—?

fleshy mesocarp P
P epo
(thick rind)
]

- ; LS.JU&—A.S‘)M—).'L{

Pepo (a berry with a hard, thick rind)
e.g. watermelon (Citrullus lanatus var. lanatus)

ol 4 818 1 53 35 s e gla a2 5 Lol 2052 1 psek et
GAAT)J QLQIQ)%@QJ@J..A,?\:»M

Leathery rind (exocarp)
with oil glands in pits mesocarp

Orange - Hesperidium

endocarp
—— carpel (section)
. Locule filled with
© | Juice-filled hairs.

seed

exocarp

(©wP. Amstrong 2002

Hesperidium (berry with a leathery rind)
e.9. lemon (Citrus lemon)

2/5/2025
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Cucumber - Pepo Cucumber - Pepo
Rind

1 ,Sab LILT ola o 40
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Pome .l cis

wy M=
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Pome

(©WP. Armstrong 2002 remnants of calyx

hypanthium

. \
'\,———.- seed within
ovary (core)

flower stalk
(pedicel)

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

remains of clly\

Bgsilb i (Sl ogu

935 (B ool 455
eSS 0L BIEUTEES
] S 45 s 9> > FENTEE
OL558 o5l gl Bus¥F
Ols KT ST
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Nutlet L Nut L s
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Samara

pericarp y
(one-seeded) PN

EM. Amstrong 2002
©

pericarp
(containing seed)

wing
Ailanthus (tree of heaven) Acer (maple)
[a single samara] [a double samara]

Samara (a winged achene)

2/5/2025
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Nuts
A. Fagaceae: Oak (Quercus)

remnant of styles

pericarp of nut

involucre of scales

Aif!
4
4’ (©wp. Amstrong 2002

Cork Oak (Quercus suber)

involucre of scales

pericarp of one-seeded nut

(©) EM. Amstrong 2002

Oak (Quercus sp.): A true nut called an acorn.

LN ) N uts
B. Fagaceae: Chestnut (Castanea)

involucre
Composed of numerous
slender spines rather than
scales as in acorn cups.

(© EM. Armstrong 2002

(©WP. Armstrong 2002
one-seeded nut
remnant of styles

one-seeded nut

bur-like involucre

Composed of numerous
elongate, slender spines.

American Chestnut (Casfanea dentata)

2/5/2025
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...Nuts

C. Betulaceae: Hazelnu
(Corylus)

leafy involucre

one-seeded nut

W.P. Armstrong 2002
©

American Filbert or Hazelnut (Corylus americana)

(©) EM. Amstrong 2002
one-seeded nut ) tubular involucre
tubular involucre (longitudinal section)
one-seeded nut
leafy involucre
one-seeded nut (6)wP.Amnstrong 2002
Corylus americana Corylus cornuta
American Filbert (left) and Beaked Filbert (right) Beaked Filbert or Hazelnut (Corylus cornuta)
One-seeded
XX N uts £ :ndoe;r:.

"nut"

D. Juglandaceae: Pecan
husk

" (©WP. Armstrong 2002

E.M. Amstrong 2002
©

Pecan (Carya illinoensis)

hard endocarp
Containing one
husk large seed.
Outer pericarp plus ©wP.Amstrong 2002 One-seeded endocarp.

perianth tissue.
cotyledon

Pecan (Carya illinoensis)

endocarp
Outer husk
is not shown.

Shellbark Hickory Nuts (Carya laciniosa)

2/5/2025
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...Nuts

E. Juglandaceae: Walnut (Juglans)

(©w.P. Armstrong 2002 endocarp layer

cotyledon
cotyledon

" Composed of " composed of

S fused calyx & 2 cotyledons.
| outer pericarp.
/ One-seeded
‘ @ endocarp.
"nut"

Black Walnut (Juglans nigra)

1, U eSKist o o 40

lid 5 S5l arny ol Cdelcosle Sabe jledl ogb Y
Caryopsis L S : 4ls 4 sl 4l 5 -
CJ).S —éﬁ—(a.&{

Achene | STl jl odilas L6 o5 -

Ols KlsT -l K -
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5\— Aleurone layer

Embryo

B — Sautellum
/ «Q: Epiblast
i 4 Plumule

Rachilla
Radide

‘l"lr. 63—Fruits of some grasses (cereals) : A, maize; B, oat: (a) with
sk, (b) dorsal and (¢) ventral aspects; C, wheat: (a) dorsal and (b) ventral
(spects,

Awn
Palea‘_,/t
W/ - Lemma
— Pericamp —
— Tegmen

Starchy endosperm

Brown rice
(Caryopsis)

w Grain (Caryopsis):

one-seeded fruit; pericarp fused with seed coat.

endosperm
(beneath pericarp)

pedicel

(©)W.P. Armstrong 2001
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Achene: i
single seed attached to fruit wall at one looule P
pOInt seed coat
— seed
© e M. Amstrong 2002 funiculus

Achene (e.g. fruit of a sunflower)

T ' Fagopyrum
achene seed esculentum

& s 0L

s

i

40 98

e ¢ Jlomaly
oAb

sy Glad
(AJY)@&..» aw
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EREtEps
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Legume oL

L s

Follicule & ,,

s 55 0L

Legume

splits here

one folded

© EM. Armstrong 2002 splits here

U

dl L SplitOpen  Cross Section

(e.a. Pea P;d) (1 éarpel, 2 Seams) of a Legume

carpel ¢
One carpel
splits along
two seams.

Peanut (Arachis hypogea): Pod (legume) & seeds.

iPea, legume fruit

pea pods

2/5/2025
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milkweed

Follicle:

splits along one suture
one carpel that splits along one seam.

one carpel

Splits along
one seam.

seed

carpel

When completely
opened the carpel

8 seed resembles a leaf.

With a tuft of fine

hairs at one end. (© M. Amstrong 2002

Follicle (one seed-bearing carpel)

1 ,SCs ¢St gl o gue

JJA;JL#)‘—Y

Schizocarp o, 5.8 iils s

TSR S A
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Schizocarp

...Schizocarp

‘.

Er

(©w.r. Armstrong 2001

\

/— “—\\
dium m

—

TSy

schatum

(©) EM. Amstrong 2002
calyx

single style
(coils when dry)

style column
single indehiscent

seed-bearing carpel
(one of five carpels)

Composed of five styles
and 5 seed-bearing carpels.

Schizocarp of Filaree (Erodium cicutarium)

2/5/2025
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5L F L5 (Septum) Ly aas glyls 5 615 Y o sem
Silicle ) ¢S, = L (SiliqUe) (o &= 355

dogds — LS

G Al Y Sl 5 o oyl cails L b ESS (6415 0 g
(Capsule) J susS 3,16 5

Pleds - - G55

-—y
HH . Lunaria annua
Slllque.Two carpels separated Y i

by
a seed-bearing septum.

™

‘é'

?

S

Typical Fruit Of The Mustard Family
Brassicaceae = Cruciferae

valve valve
(carpel) (carpel)
valve septum

(carpel) septum

(bearing seeds) seed

seed Qvary Cross Section

Where petals, sepals &
‘were

(© EM. Armstrong 2002

pedicel

gynophore

l Elongate stalk (stipe)
above the receptacle.

~" The septum or partition between the two
valves of silicle remains persistent after
© WP Amstrong 2003 the two valves & seeds have fallen away.

2/5/2025
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LSilique e

(© W.r. Amstrong 2003

'

Siliques slightly flattened in x.s. septum

Alternating seed attachment stalks
(funiculi) along margins of septum.

(© w.p. Amstrong 2003
X.5. by EM. Armstrong

10 mm

seeds were

attached. x.s. of silique

Septum separates
2 locules (chambers).
2 Siliques of Cardamine: The minute seeds are attached in two
pedicel rows along the margins of , in Jepson Flora
this genus keys out under a single row of seeds per locule.

silicle
Flattened and obcordate.

Persistent after valves of
silicle have fallen away.

~——— pedicel

JseS E1 5 55 Dl s

355 o 5k e SN Lo s
Utricle | 5siiails oS5 lyls-
il

PyXiS S e s wls (6ol slaas (gl 1o
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operculum

grain of
table salt
seed

Utricle

one-seeded
utricle (fruit)

utricle

Wolffia angusta Lemna gibba
Minute One-seeded Utricles of the Duckweed Family (Lemnaceae)

L
& Atriplex
(A) A. canescens
(B) A. confertiflora
(C) A. hymenelytra
(D) A. polycarpa
(E) A. parryi.

ms.vbé a9

) i
»
v W

(© WP Armstrong 2003

Pyxis or
circumscissile
capsule

base of pyxis —f

with seeds
inside

R. Robertson
ois Natural History Survey

2/5/2025
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IS g5 53 s

258 n 3b g €005 s ile L g
(L3betst ) lsdite J S

d5b oo 5k Job @S s
Septicidal ) 5 4o o el b a5, gla,lds Jous o=

(capsule
Loculicidal ) 555 o el s a5 laylds o )5 -
(Capsule

Capsule:
splits along multiple sutures carpel carpel
composed of several fused
carpels. @ Amstong 02

Capsules (with 3 carpels & 5 carpels)

® & VE

1. Septicidal 2. Loculicidal 3. Circumscissile
(split along septa) (split along locules) (opens by a lid)
e.g. Yucca e.g. Iris e.g. Portulaca

stigmatic disk 00 apical pore

ovary
(© E.M. Armstrong 2002

4. Poricidal (opens by small pores)
e.g. opium poppy (Papaver Somniferum)
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There are several types of
Capsule,
depending on how the fruit splits.

Valvate : the tips of the seed capsule split.

Porisidal: opening with pores or holes around

the top.

Loculicidal: splitting along the locule (midrib of
each ovary).
. Septicidal: dehisces through the septa between

the carpels

Circumscissile: dehisces in a line around the

top, with the  top falling away in one piece

COPYRIGHT J.R. MANHART

Pollination

2/5/2025
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Entomophily: pollination by insects

Biotic pollination

as birds or bats

Methods of pollination /
\ Anemophily :pollination by wind
Abiotic pollination

\ Zoophily: pollination by vertebrates such

Hydrophily :pollination by water

Entomophily

Plantago media is an
anemophilous species

2/5/2025
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Simple Fruit

* Most fruits are simple

* May be fleshy or dry ...

Fleshy Simple Fruit

2/5/2025
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* Dehiscent:

split open to release
their seeds

Dry Simple Fruit

Indehiscent:
do not split open

91



) Articulation (may not
be visible externally)

Pedicel
Bract ——

B 0940 (SN ol

(Multiple fruits) seows o o500 ¥/

(Aggregate fruits) _s ,» sl o0 V'

(Simple fruits)est. s s s v/
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+ Forms from the ovaries of many flowers
* Examples:
— Pineapples, Figs, Mulberry

Numerous Female Flowers: Multiple Fruit (Many Drupelets):

Each composed of an individual Each seed-bearing drupelet from
monocarpous pistil (gynoecium). the ovary of one pistillate flower.

Multiple Fruit of the Black Mulberry (Morus nigra)

Aggregate Fruit

* Forms from a single flower that
contains many separate (free)
carpels.

» Examples:

— Strawberry (multiple achenes) ’
— Raspberries cylindrical
— Blackberries receptacle with

r wy Many free carpels

2/5/2025

93



Aggregate Fruit

(©wP. Armstrong 2002

fleshy
receptacle

one-seeded
achene

calyx

Aggregate Fruit
? Many one-seeded achenes
Strawberry Flower produced by a single flower.

Hybrid Strawberry (Fragaria ananassa)

(©)WP. Armstrong 2002

"\, styles on
- o drupelets

Aggregate Fruit

Many one-seeded drupelets
Thimbleberry Flower produced by a single flower.

Thimbleberry (Rubus parviflorus)

odlw (s ogm

L;‘Jjﬁ-jj\v\.!"-ﬂ\}6\)‘31)‘VQTL§LAO#—\

oslw

V-3 Hls an

Al 2l

Al Dlaadla
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stamens ]

* sepal

® K. R.Robertson hypanthium

Illinois Natural History Survey \

N
o x
o= " W
rooS [ —// hypanthium
yponthivm  \ - pistil . sepal :
inferior ovary = = ; e carpets

hypanthium

Gl il (ST 5 5T Cand Ygane 5 Loy 53 atn &5 gylst— oslo i

endocarp

mesocarp

exocarp seed

(skin)

endocarp endocarp

(pit)

(©)W.P. Armstrong 2002

Drupe (fleshy fruit with a stony endocarp)

2/5/2025
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endocarp

mesocarp

exocarp
(skin)

endocarp

endocarp
(pit)

(©)W.P. Armstrong 2002

Drupe (fleshy fruit with a stony endocarp)

Coconut Palm

Outer coat

Coir (middle,
of fruit

fibrous coat
\ of fruit)

White flesh |
(solid
endosperm) |

i Shell (inner,
| hard coat
| of fruit)

\ ; Seed coat
Coconut milk
(liquid endosperm)

2/5/2025
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(©WP. Armstrong 2002 remnants of calyx

———— hypanthium
N k A\
'\,——.- seed within
ovary (core)

flower stalk
(pedicel)

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

Pome

(©wep. Armstrong 2002 remnants of calyx

- - hypanthium

., \

..‘!—~ — seed within
N | ovary (core)

flower stalk
(pedicel)

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

remains of nly\

2/5/2025
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Cross Section

Tomato - Berry

o3l 4w

persistent calyx  stamen cluster (ovary inferior)

leathery

exocarp fleshy
mesocarp
(©WP. Armstrong 2002 . .' seeds Each with a fleshy

outer layer (aril).
Pomegranate (Punica granatum): A many-seeded berry.

2/5/2025

98



bl b 813 13 53 35 b e (Mo a5 Lol 052 s et
aAAT)JdeL’JlC))ﬂmE}W‘JaL:AW

Leathery rind (exocarp)
with oil glands in pits mesocarp

Orange - Hesperidium

endocarp
carpel (section)

| juice-filled hairs.
seed

exocarp

(©wP. Amstrong 2002

Hesperidium (berry with a leathery rind)
e.g. lemon (Citrus lemon)

.ula.uflﬂgb_,',l.wqgu41;,&4@&\;,;u?ﬁ,wwﬁg,ﬁ e

Cucumber - Pepo Cucumber - Pepo

2/5/2025
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Hesperidium

Leathery rind (exocarp)
with oil glands in pits

mesocarp

endocarp

carpel (section)

Locule filled with
juice-filled hairs.

seed
exocarp

(©)W.p. Armstrong 2002

Hesperidium (berry with a leathery rind)
e.g. lemon (Citrus lemon)

(©wP. Armstrong 2002

plump, fluid-filled
sac (modified hair)

partition
between carpels)

seed
Surrounded by
fleshy, fluid-filled
hairs within carpel.

" (containing oil gland)

(© . Amstrong 2002

Magnified View Of The Sections (Carpels) Of An Orange

Magnified View Of The Surface Of A Lemon Peel

@ws — fleshy mesocarp

exocarp
(thick rind)

Pepo (a berry with a hard, thick rind)
e.g. watermelon (Citrullus lanatus var. lanatus)

2/5/2025
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Calyx

Seeds

.‘ﬁ. Ovary Wall

Pericarp

Typical Fruit Of The Mustard Family
Brassicaceae = Cruciferae

valve valve
(carpel) (carpel)

septum
seed

valve

{osrpel) septum

bearing seeds)

seed QOvary Cross Section

(©) E.M. Armstrong 2002

Silique (composed of two carpels)

2/5/2025
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Persistent after valves of
silicle have fallen away.

DRY DEHISCENT FRUITS silique Silicula Lomentum
il Vesina (cabbage) {shepherd's purse (Sephora)
(delphinium)  (pea) : 75

psul Cil issil Loculicidal capsul Septicidal capsule
(poppy) capsule . (tris) Valvale (foxglove)
(Anagallis) capsule
\ (campion)

2/5/2025
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S & T

1. Septicidal 2. Loculicidal 3. Circumscissile
(split along septa) (split along locules) (opens by a lid)
e.g. Yucca e.g. Iris e.g. Portulaca

stigmatic disk apical pore

ova
b @ EM. Amatrong 2002

4. Poricidal (opens by small pores)
e.g. opium poppy (Papaver Somniferum)

CAPSULE TYPES

Loculicidal Operculate Poricidal Septicidol

Bgsilb i (Sl ogu

935 (B ool 455
$SemE 0L BIRVFRERE

| 3! SIL s 9
OL558 o5l gl BAsF

Ols Kot ST
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pericarp (fruit wall)

(©)w.P. Armstrong 2002

cotyledon

pericarp
Outer husk

Shellbark Hickory Nuts (Carya laciniosa)

is not shown.

(©)WP. Amstrong 2002 pericarp (fruit wall)

cotyledon
W cotyledon
3 & A dicot seed
Composed of = composed of
fused sepals & 2 cotyledons.
bases of petals.

Not Part Of The i
[Perlcarp Wall.] ESISHE

Black Walnut (Juglans nigra): Pericarp is a nut.

locule

(©) EM. Armstrong 2002

pericarp
seed coat

seed

funiculus

Achene (e.g. fruit of a sunflower)

W.P. Armstrong 2001
© a

achene seed © w.p. Armstrong 2003
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DRY INDEHISCENT FRUITS

¢, Samara
* - (elm)
o

Utricle
(Chenopodium)

Cypsela Caryopsis
(dandelion) (wheat) 4

pericarp
(one-seeded)

(©) EM. Armstrong 2002 =
wing

pericarp involucre of scales
(containing seed)
wing
pericarp of one-seeded nut
Ailanthus (tree of heaven) Acer (maple) (©) EM. Amstrong 2002
[a single samara] [a double samara]

k ) A Il 3
Samara (a winged achene) Qak (Quercus sp.): A true nut called an acorn

wZ-Anthocarp: Small, one-seeded fruit enclosed by a

fused perianth or receptacle.

Boerhavia 2.5mm
intermedia e e——

©T. Chester 2003

villous (pubescent) floral tube withered flower (perianth)

ovary: enclosed
by winged calyx

© WP Amstrong 2003

Anthocarps from sand verbena (Abronia villosa)

2/5/2025
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