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Plant Taxonomy Laboratory #9

PLANT MORPHOLOGY  
A. VEGETATIVE MORPHOLOGY: PLANT HABIT/HABITAT, ROOTS, STEMS, AND LEAVES 

Objective:  To be able to recognize and define the plant characters listed below.  Working in pairs, determine the state (covered with a card) for each character on display.  Then, check correct answer and discuss.  Test yourselves at the end. [You need not memorize specific examples on display.]  

PLANT HABIT: Observe the examples on display and answer the following.  

1) What does plant habit refer to? 

2) List one example and define each of the following character states.  Draw or photograph as needed.  


Example
Definition

a) herb
Sonchus (any annual weed) 
b) shrub [cf. subshrub]
Outside?
c) vine [cf. liana]
Ipomoea, Marah, Distictis - live or herbarium sheet
d) tree 
Outside? 
PLANT HABITAT: Observe the examples on display and answer the following.

1) What does plant habitat refer to? 

2) List one example and define each of the following character states.  Draw or photograph as needed.  


Example
Definition

a) terrestrial
any potted plant 
b) aquatic-floating
Frog bit, water lettuce, Lemna, or Water-hyacinth
c) aquatic-emergent
Typha or Scirpus californicus (outside)
d) epiphytic 
spanish moss, other Tillandsia sp. (growing on a plant)
ROOTS: Observe the examples on display and answer the following.

1) What is the function of a root? 

2) Observe and list the parts of a root.  Radish seedlings (start sev. days before), or Frogbit 

3) List one example and define each of the following character states.  Draw or photograph as needed.  


Example
Definition

a) adventitious root
Orchid or Philodendron 
b) fibrous root system 
Arundo & any Grass 
c) haustorial roots
Cuscuta (Dodder) [herb. specimen] 
d) prop root 
Corn, Ficus (greenhouse) 
e) taproot 
Foeniculum, Ricinus, or Sonchus 

STEMS/SHOOTS: Observe the examples on display and answer the following.
1) What is the function of a stem?  

2) Define and list the parts of a shoot.  

3) List one example and define each of the following character states.  Draw or photograph as needed.  


Example
Definition

a) areole
Cactus


b) bulb  
Onion, Boweia, or Ornithogalum 


c) caudex  
Dudleya sp. 


d) caudiciform stem
Calibanus or Dioscorea


e) cladode  
Prickly pear and Ruscus, Asparagus 


f) corm 
Chasmanthe aethiopica, Dichelostemma 


g) pachycaul 
Fouquieria columnaris, Pachypodium 


h) pseudobulb 
Orchid
i) rhizome  
Canna, Rabbit's foot fern or Polypodium 
j) short shoot/fascicle  
Pyrus & Ginkgo & Adenostoma fasc. 
k) stolon / runner 
Fragaria, Chlororophytum comosum 
l) tuber  
Potato 
m) thorn 
Carissa & Pyracantha & Rhamnus crocea  
STEM HABIT: Observe the examples on display and answer the following.

1) What does stem habit refer to? 

2) List one example and define each of the following character states.  Draw or photograph as needed.  


Example
Definition

a) acaulescent
Taraxacum officinale (dandelion) 
b) caulescent
Conyza, any tree/shrub
c) decumbent 
Eremophila  
d) prostrate
Chamaesyce (weed) 

TWIG MORPHOLOGY: Observe the examples on display and answer the following.

1) Draw a representative twig and label the following:  leaf scar, leaf vascular bundle scars, stipule scars (if present), terminal bud, lateral (axillary) bud, node, internode, lenticels.  

2) For a single bud, carefully make a longitudinal section with a razor blade.  Observe (under dissecting scope) the bud scales and young leaf primordia.   Draw and label. 

3) List one example and define each of the following character states.  Draw or photograph as needed.  


Example
Definition

a) collateral buds  
Acer sp. Maple
b) infrapetiolar bud 
Platanus sp. Sycamore
c) naked bud 
Alnus or Betula
d) pseudoterminal bud  
Platanus sp. Sycamore
e) superposed buds  
Juglans sp. Walnut
STEM BRANCHING: Observe the examples on display and answer the following.

List one example and define each of the following character states.  Draw or photograph as needed.  


Example
Definition

a) dichotomous
Psilotum
b) monopodial
Sweetgum branch, pine branch 
c) sympodial
Platanus + Arundo rhizome
LEAF STRUCTURAL TYPE: Observe the examples on display and answer the following.

List one example and define each of the following character states.  Draw or photograph as needed.  


Example
Definition

a) bract 
Euphorbia milii & Bougainvillea


b) phyllode 
Acacia latifolia or A. redolens


c) pitcher 
Nepenthes, Darlingtonia or Sarracenia 


d) scale (bud) 
any twig with bud 


e) spine (leaf) 
barrel cactus or Pereskia


f) spine (petiole) 
Fouquieria splendens or columnaris


g) spine (stipular) 
Euphorbia spp. [paired spines!] 

h) tendril 
Distichtis, Cissus, Marah, or Passiflora
i) tentacular 
Drosera sp.-Sundew 
j) trap 
Dionaea muscipula-Venus Fly Trap 

k) seismonastic leaf
Mimosa pudica-Sensitive plant
l) unifacial leaf
Chasmanthe aethiopica, Iris, or Kanagroo Paw
EPIDERMAL EXCRESCENCES: Observe the examples on display and answer the following.

Observe, define, and list the example of a prickle.  Draw or photograph as needed.  Rose branch 
LEAF ATTACHMENT: Observe the examples on display and answer the following.

List one example and define each of the following character states.  Draw or photograph as needed.  


Example
Definition

a) amplexicaul 
Sonchus 


b) connate-perfoliate 
Claytonia perfoliata, Monarda?


c) perfoliate 
Lepidium perfoliata


d) petiolate
Pyrus


e) sessile 
Protea or Leucodendron


f) sheathing 
Arundo, Commelina, Strelitzia 


LEAF VENATION: Observe the examples on display and answer the following.

List one example and define each of the following character states.  Draw or photograph as needed.  


Example
Definition

a) acrodromous
Tibouchina


b) palmate-netted 
Platanus 


c) parallel
Clivia, Arundo


d) penni-parallel 
Musa, Strelitzia


e) pinnate-netted 
Pyrus 


f) ternate-netted 
Ceanothus griseus?, C. tomentosus


leaf TYPE: Observe the examples on display and answer the following.
List one example and define each of the following character states.  Draw or photograph as needed.  

Be able to identify: stipule, petiole, blade, rachis, rachilla, leaflet, petiolule, pulvinus.  


Example
Definition

a) bipinnate 
Jacaranda, Koelreuteria


b) geminate 
Bignonia 
c) geminate-pinnate 
Mesquite, Calliandra haematocephala 


d) palmate 
Schefflera sp.
e) pinnate (imparipinnate)
Schinus
f) pinnate (paripinnate)
Ceratonia
g) simple
Pyrus


h) trifoliolate (palmate-ternate)
Sweet clover


i) trifoliolate (pinnate-ternate)
Erythrina caffra


j) tripinnate 
Nandina


k) unifoliolate 
Cercis
B. VEGETATIVE Morphology AND GENERAL TERMINOLOGY

VEGETATIVE MORPHOLOGY EXAMPLES: Answer the following. 
Acacia longifolia/A. redolens Wattle  Fabaceae

A) Leaf structural type:  phyllode

B) Leaf shape:  narrowly elliptic

C) Leaf base:  narrowly cuneate

D) Leaf apex: acute-rounded 

E) Leaf apical process:  mucronulate
Acer macrophyllum  Maple  Aceraceae

A) Leaf venation:  palmate-netted 

B) Leaf type:  simple

C) Leaf division:  palmately parted
Aesculus californicus  California Buckeye Hippoc.

A) Leaf arrangement:  opposite

B) Leaf type:  palmately compound

C) Leaflet margin:  serrulate to crenulate
Arundo donax / Avena fatua Wild Oat Poaceae

A) Leaf arrangement:  distichous

B) Leaf venation:  parallel

C) Leaf attachment:  sheathing, ligulate

D) Lf str. type (inflor.): glumes, palea, lemma 
Bauhinia variegata  Orchid Tree  Fabaceae

A) Leaf shape:  widely ovate

B) Leaf base:  reniform

C) Leaf division:  2-cleft (apically) 

D) Leaf venation:  palmate-netted 
Calliandra hematocephala  Powderpuff  Fabaceae

A) Leaf type (specific): geminate-pinnate 

B) Leaf arrangement:  alternate

C) Leaflet arrangement:  opposite

D) Leaflet venation:  palmate-netted

E) Leaf:  stipules 
Eriobotrya japonica  Loquat  Rosaceae

A) Leaf shape:  oblanceolate - narrowly elliptic

B) Leaf margin:  coarsely serrate

C) Leaf base: narr. cuneate, rounded extr. base

D) Leaf vestiture (below):  tomentose
Eriogonum fasiculatum  Ca. Buckwheat  Polygonac.

A) Stem type (at leaves): spur/short/dwarf shoot 

B) Leaf arrangement:  alternate, fasciculate

C) Leaf shape: narrowly elliptic to oblanceolate 

D) Leaf apical process:  mucronulate
Erythrina caffra  Coral-Bean  Fabaceae

A) Leaf type:  trifoliolate, pinnate-ternate 

B) Leaf part (arrow):  petiolule, pulvinus 

C) Leaf part (arrow):  rachis 

D) Leaf part (arrow):  petiole 
Eucalyptus sideroxylon  Eucalyptus  Myrtaceae

A) Leaf type:  simple 

B) Leaf shape:  falcate to lanceolate  
Ficus rubiginosa  Rusty-Leaf Fig Moraceae

A) Leaf surface (above):  glabrous, shining 

B) Leaf surface (below):  tomentulose

C) Leaf texture:  coriaceous
Foeniculum vulgare  Fennel  Apiaceae

A) Leaf division: decompound

B) Leaf attachment:  sheathing
Gnaphalium bicolor  Cudweed  Asteraceae

A) Leaf shape:  narrowly triangular, hastiform

B) Leaf base:  hastate

C) Leaf vestiture (abaxial):tomentose/arachnoid
Hibiscus sp.  Hibiscus  Malvaceae

A) Leaf shape:  ovate

B) Leaf margin:  serrate

C) Leaf apex:  acute

D) Leaf struct. type (base of flower): epicalyx
Iris sp.  or Chasmanthe aethiopica  Iridaceae

A) Leaf arrangement:  distichous, equitant 

B) Leaf type/structural type:  simple-unifacial

C) Leaf attachment:  sheathing

D) Leaf venation:  parallel
Juniperus sp. Juniper  Cupressaceae 

A) Leaf arrangement:  decussate

B) Leaf orientation:  appressed

A) Leaf shape:  deltate 
Lathyrus vestitus  Sweet-pea  Fabaceae

A) Stem habit:  climbing

B) Leaf type:  pinnately compound

C) Leaf part (coiled structure):  tendril

D) Leaf part (at petiole junction):  stipules
Lupinus succulentus  Lupine  Fabaceae

A) Leaf type:  palmately compound

B) Leaflet shape:  oblance-ovate 

C) Leaflet apex:  truncate
Malosma laurìna  Laurel-Sumac   Anacardiaceae 

A) Leaf texture:
coriaceous 

B) Leaf posture (longitudinal):  conduplicate 

Nerium oleander  Oleander  Apocynaceae

A) Leaf arrangement:  whorled 
Pittosporum undulatum  Victorian Box Tree  Pittos. 

A) Leaf posture:  undulate 
Pyrus kawakamii  Evergreen Pear  Rosaceae

A) Leaf shape:  elliptic to widely elliptic

B) Leaf margin:  serrulate to crenulate 

C) Leaf base:  rounded, cuneate, or obtuse 

D) Leaf apex:  acuminate/cuspidate 
Quercus kelloggii  California Black Oak  Fagaceae

A) Leaf margin (division):  pinnately parted

B) Leaf lobe apical process:  aristate
Sagittaria latifolia  Arrow Leaf  Alismataceae 

A) Leaf shape:  narr. triangular / triangular 

B) Leaf base:  sagittate
Stelitzia reginae  Bird of Paradise  Strelitziaceae 

A) Leaf venation:  penni-parallel 

B) Leaf attachment:  sheathing

C) Leaf blade shape:  narr. elliptic to elliptic  
Tropaeolum majus  Nasturtium  Tropaeolaceae

A) Leaf base:  peltate

B) Leaf blade shape:  orbicular
Washingtonia robusta  Fan Palm  Arecaceae

A) Leaf posture:  plicate

B) Leaf division:  palmately cleft
B. VEGETATIVE Morphology AND GENERAL TERMINOLOGY: Calif. Pls.

Adenóstoma fasciculàtum   Chamise   Rosaceae
Stem/shoot type:
spur/short/dwarf shoot, fascicle
Leaf arrangement:
alternate, fasciculate 
Leaf shape:
clavate, narrowly oblanceoloid 
Leaf apex:
acute & mucronulate 
Artemísia califórnica   Coastal Sagebrush   Asteraceae 
Leaf division:
ternately to pinnately divided 
Báccharis salicifòlia   Mule Fat, Seep-Willow   Asteraceae
Leaf shape:
lanceolate to narrowly elliptic 
Leaf venation:
palmately / ternately netted 
Báccharis sarothroìdes   Broom Baccharis   Asteraceae
Leaf shape:
linear 
Branch and leaf orientation:
ascending 
Calystègia macrostégia   Morning Glory   Convolvulaceae
Leaf base:
sagittate 
Ceanòthus tomentòsus   Romana-Lilac   Rhamnaceae 
Leaf venation:
palmately / ternately netted
Leaf margin:
denticulate, glandular 
Leaf vestiture:
tomentulose (abaxially) 
Cercocárpus minutiflòrus San Diego Mtn.-Mahogany Rosaceae
Leaf shape:
obovate 
Leaf margin:
serrate-dentate (distally) 
Leaf base:
cuneate 
Encèlia californica   California Encelia   Asteraceae 
Leaf base:
attenuate 
Leaf venation:
palmately / ternately netted
Eriógonum fasciculàtum California Buckwheat  Polygonaceae 
Stem/shoot type:
spur/short/dwarf shoot, fascicle
Leaf margin:
entire, revolute 
Leaf apex:
acute-narr. acute, mucronate 
Eròdium cicutàrium* Red-Stem Filaree/Storksbill  Geraniaceae 
Leaf division:
bipinnatifid  
Foenículum vulgàre*   Fennel   Apiaceae 
Leaf base:
sheathing 
Leaf division:
decompound 
Heterómeles arbutifòlia   Toyon, Christmas Berry    Rosaceae 
Leaf margin:
serrate 
Leaf texture:
coriaceous 
Hirschfeldia incana*   Short-pod Mustard   Brassicaceae 
Root type:
taproot 
Leaf division:
pinnately divided (pinnatifid) 
Lotus scopàrius    Deer Weed    Fabaceae   
Leaf type:
trifoliolate / ternate to pinnate 
Leaflet shape:
elliptic 
Lupinus hirsutissimus   Stinging Lupine   Fabaceae    
Leaf type:
palmately compound 
Vestiture:
hirsute 
Malacothámnus fasciculàtus  Chaparral Bushmallow Malvac.
Leaf margin:
dentate-crenate 
Trichome type:
stellate 
Malósma laurìna    Laurel-Sumac   Anacardiaceae 
Leaf texture:
coriaceous 
Leaf posture (longitudinal):
conduplicate 
Màrah macrocárpus   Wild-Cucumber   Cucurbitaceae 
Plant habit:
vine 
Leaf type:
simple 
Leaf division:
palmately cleft-parted 
Stem/Leaf specialized structure (coiled):
tendril 
Mímulus aurantìacus  Coast Monkey Flower  Scrophulariaceae
Leaf type:
simple 
Leaf arrangement:
opposite 
Leaf margin:
revolute, entire-dentate 
Leaf surface (excrescence):
viscid 
Nasella pulchra   Purple Needlegrass   Poaceae 
Leaf venation:
parallel 
Plátanus racemòsa    California Sycamore    Platanaceae
Leaf division:
palmately cleft-parted 
Bud type:
infrapetiolar 
Stipule scar type:
encircling 
Pópulus fremóntii   Western Cottonwood   Salicaceae 
Leaf shape:
ovate - widely ovate 
Leaf base:
truncate 
Quércus agrifòlia    Coast Live Oak   Fagaceae 
Leaf posture:
cup-shaped 
Leaf margin:
dentate-spinose 
Rhámnus cròcea   Spiny Redberry    Rhamnaceae 
Leaf shape:
widely elliptic to obovate
Leaf margin:
entire to denticulate 
Rhus integrifòlia    Lemonadeberry    Anacardiaceae 
Leaf texture:
coriaceous 
Leaf margin:
entire to serrate 
Rìbes indécorum   White Flower Currant   Grossulariaceae 
Leaf margin:
denticulate-crenulate 
Leaf surface (configuration):
rugose 
Leaf vestiture:
pubescent 
Sàlix lasiólepis   Arroyo Willow    Salicaceae 
Leaf epidermal excrescence (abaxially):
glaucous 
Sálvia mellífera    Black Sage    Lamiaceae 
Leaf arrangement:
opposite 
Leaf surface (configuration):
rugose 
Sambucus mexicana   Blue Elderberry    Caprifoliaceae 
Leaf type:
simple, ternate, or pinnately compund 
Leaflet shape:
elliptic 
Leaflet apex:
acuminate 
Leaflet margin:
serrate-serrulate 
Tropaeolum majus      Nasturtium     Tropaeolaceae 
Leaf base:
peltate 
Leaf blade shape:
orbicular 
Xylocóccus bicólor   Mission Manzanita   Ericaceae 
Leaf texture:
coriaceous 
Leaf vestiture:
tomentose (abaxially) 
Yúcca whípplei   Our Lord's Candle   Agavaceae 
Leaf position:
radical / basal 
Leaf texture:
coriaceous 
Leaf apex:
narrowly acute, spinose 


VEGETATIVE MORPHOLOGY EXERCISE 
Fill in the following for each species.  For at least one, write a formal description, listing the organ or part (in Bold, below) followed by character state(s), the states separated by commas.


SPECIES #1:
SPECIES #2:
SPECIES #3:


Schinus
Jacara
Liquid.
Plant Duration1 


Plant Habit / Height 


Stem Type2 


(Aerial) Stem Habit2 


Leaf (Leaves) Number / Length3


Leaf Type


Leaf Attachment 


Leaf stipule/stipel presence/absence 


Leaf Duration


Leaf Position


Leaf Arrangement


Leaf Orientation4


Leaf Posture


Rachilla Number (if bi-compound) 


Leaflets Number (if compound) 


Leaf Blade / Leaf outline Shape5 


Leaflet Blade Shape (if compound)


Leaflet Blade Attachment (if compd.)


Leaf/Leaflet Blade Color / Length/Wid


Leaf/Leaflet Blade Base


Leaf/Leaflet Blade Margin 


Leaf/Leaflet Blade Apex /Apical Proc.


Leaf/Leaflet Blade Division 


Leaf/Leaflet Blade Venation


Leaf/Leaflet Blade Surface6


Leaf/Leaflet Blade Texture


Petiole/Petiolule Morph/Color/Size


Stipule/Stipel Shape/Morph/Size


1Omit if plant habit = shrub or tree; 2Omit if not specialized;  3Leaf Number (per plant) normally not listed unless unusual; may omit Length if listed for petiole & blade separately.  4You may omit Orientation if variable or mostly horizontal.  5Use Leaf Blade if leaf simple; Leaf outline if leaf compound.  6Includes configuration, epidermal excrescence, and vestiture; distinguish adaxial and abaxial surfaces.  

VEGETATIVE MORPHOLOGY EXERCISE 
Fill in the following for each species.  For at least one, write a formal description, listing the organ or part (in Bold, below) followed by character state(s), the states separated by commas.


SPECIES #4:
SPECIES #5:
SPECIES #6:


Banksia
Olea
Ceratonia  
Plant Duration1 


Plant Habit / Height 


Stem Type2 


(Aerial) Stem Habit2 


Leaf (Leaves) Number / Length3


Leaf Type


Leaf Attachment 


Leaf stipule/stipel presence/absence 


Leaf Duration


Leaf Position


Leaf Arrangement


Leaf Orientation4


Leaf Posture


Rachilla Number (if bi-compound) 


Leaflets Number (if compound) 


Leaf Blade / Leaf outline Shape5 


Leaflet Blade Shape (if compound)


Leaflet Blade Attachment (if compd.)


Leaf/Leaflet Blade Color / Length/Wid


Leaf/Leaflet Blade Base


Leaf/Leaflet Blade Margin 


Leaf/Leaflet Blade Apex /Apical Proc.


Leaf/Leaflet Blade Division 


Leaf/Leaflet Blade Venation


Leaf/Leaflet Blade Surface6


Leaf/Leaflet Blade Texture


Petiole/Petiolule Morph/Color/Size


Stipule/Stipel Shape/Morph/Size


1Omit if plant habit = shrub or tree; 2Omit if not specialized;  3Leaf Number (per plant) normally not listed unless unusual; may omit Length if listed for petiole & blade separately.  4You may omit Orientation if variable or mostly horizontal.  5Use Leaf Blade if leaf simple; Leaf outline if leaf compound.  6Includes configuration, epidermal excrescence, and vestiture; distinguish adaxial and abaxial surfaces.  

 C. SURFACE FEATURES
1) VESTITURE

For each of the following vestiture types, define each term and observe and list one example.  Draw or photograph as needed. 


Definition
Example

arachnoid 
Eriastrum sappharinum  

sericeous
Argythamnia  

hirsute 
Arctomecon sp.  

hispid 
Phacelia sp.  

scabrous 
Petalonyx thruberi  

sericeous 
Lotus argophyllus  

villous 
Chrysopsis villosa  

2) TRICHOMES

For each of the following trichome types, define each term and observe and list one example.  Draw or photograph as needed. 


Definition
Example

Malpighian 
Argythamnia  
pilate-glandular 
Ribes speciosum  
stellate 
Malacothamnus fasciculatus  

3) CONFIGURATION

For each of the following configuration types, define each term and observe and list one example.  Draw or photograph as needed. 


Definition
Example

punctate
Ericameria linearifolia  

rugose
Salvia mellifera  

4) EXCRESCENCE

For each of the following epidermal excrescence types, define each term and observe and list one example.  Draw or photograph as needed. 


Definition
Example

glandular
Ericameria linearifolia  

glaucous
Nicotiana glauca  

viscid
?  

D. FLOWER & INFLORESCENCE MORPHOLOGY

1) Basic Floral Parts and Dissection


Observe a flower from the outside and identify:  bract (if present), pedicel (if present), and perianth.  Note if the perianth consists of tepals or tepal lobes or is clearly delimited into calyx and corolla.  If the latter (dichlamydeous), note the sepals or calyx lobes and the petals or corolla lobes.  Draw.  


Now open up the flower by making a longitudinal section of the entire flower with a razor blade.  Note the stamens, and whether laminar or filamentous (consisting of a filament and anther).  Draw.  


Note the gynoecium, consisting of one or more pistils.  Note the ovary position, whether superior, or inferior.  Note if there is a hypanthium, a tube-like or cup-like structure (arising from the base to the top of the ovary), to which are attached the perianth and androecium.  Determine the perianth/androecial position.  Draw.


Now, make an ovary cross-section.  If the ovary is large enough, you can do this by holding the ovary vertically in one hand and slicing it with a razor blade held in the other hand.  [You may instead hold the entire flower upside-down in one hand, such that you will be slicing through the perianth when making an ovary cross-section.]  When slicing the ovary, gently cut across the ovary while sliding the blade toward you.  (Be careful not to slice into a finger!)  Make several, sequential slices with the razor blade.  You may leave these on the blade or transfer to a microscope slide using a needle.  Observe the sections with a dissecting microscope and note the placentation.  Draw.  

2A) Floral Description


Dissect a flower and fill in the following character states for selected species.  Write a description by listing each organ or part (in Bold, below) followed by character state(s) separated by commas.  List the floral formula, draw appropriate floral parts, and illustrate with a floral diagram.  


SP. #1:
SP. #2:

                                 Characters


Inflorescence Position/Type


Flower Sex


Flower Symmetry


Flower Attachment 


Bract(s)/Bractlet(s) (No.)/Size/Shape/Surface


Receptacle Size/Shape


Hypanthium (if present) Shape/Size


Perianth Cycly / Aestivation 


Perianth (& Hypanthium) Type


Calyx/Outer Tepal(s) Fusion


Sepal(s)/Calyx Lobes/Outer Tepal(s) Merosity 


Corolla/Inner Tepal(s) Fusion


Corolla/Inner Tepal(s) Color


Petal(s)/Corolla Lobe(s)/Inner Tepal(s) Merosity


Stamen(s) (Androecium) Cycly/Merosity


Stamen Arrangement


Stamen Position


Stamen Insertion 


Stamen Fusion


Staminode(s) (if present) No./Pos./Size/Shape


Anther(s) Attachment


Anther Dehiscence Type / Direction 


Gynoecium Fusion 


Ovary Position / Attachment (if not sessile) 


Perianth/Androecial Position 


Carpel(s) Number


Locule(s) Number


Placentation 


Ovule(s) Number (Per carpel)


Style(s) Number (Per pistil)


Style Position/Shape


Stigma(s) Shape 


Nectary(s) Type/Position


FLORAL FORMULAS: 
K
C
A
G
K
C
A
G


or 
P

A
G
P

A
G

2B) Floral Description


Dissect a flower and fill in the following character states for selected species.  Write a description by listing each organ or part (in Bold, below) followed by character state(s) separated by commas.  List the floral formula, draw appropriate floral parts, and illustrate with a floral diagram.  


SP. #3:
SP. #4:

                                 Characters


Inflorescence Position/Type


Flower Sex


Flower Symmetry


Flower Attachment 


Bract(s)/Bractlet(s) (No.)/Size/Shape/Surface


Receptacle Size/Shape


Hypanthium (if present) Shape/Size


Perianth Cycly / Aestivation 


Perianth (& Hypanthium) Type


Calyx/Outer Tepal(s) Fusion


Sepal(s)/Calyx Lobes/Outer Tepal(s) Merosity 


Corolla/Inner Tepal(s) Fusion


Corolla/Inner Tepal(s) Color


Petal(s)/Corolla Lobe(s)/Inner Tepal(s) Merosity


Stamen(s) (Androecium) Cycly/Merosity


Stamen Arrangement


Stamen Position


Stamen Insertion 


Stamen Fusion


Staminode(s) (if present) No./Pos./Size/Shape


Anther(s) Attachment


Anther Dehiscence Type / Direction 


Gynoecium Fusion 


Ovary Position / Attachment (if not sessile) 


Perianth/Androecial Position 


Carpel(s) Number


Locule(s) Number


Placentation 


Ovule(s) Number (Per carpel)


Style(s) Number (Per pistil)


Style Position/Shape


Stigma(s) Shape 


Nectary(s) Type/Position


FLORAL FORMULAS: 
K
C
A
G
K
C
A
G


or 
P

A
G
P

A
G

2C) Floral Description


Dissect a flower and fill in the following character states for selected species.  Write a description by listing each organ or part (in Bold, below) followed by character state(s) separated by commas.  List the floral formula, draw appropriate floral parts, and illustrate with a floral diagram.  


SP. #5:
SP. #6:

                                  Characters


Inflorescence Position/Type


Flower Sex


Flower Symmetry


Flower Attachment 


Bract(s)/Bractlet(s) (No.)/Size/Shape/Surface


Receptacle Size/Shape


Hypanthium (if present) Shape/Size


Perianth Cycly / Aestivation 


Perianth (& Hypanthium) Type


Calyx/Outer Tepal(s) Fusion


Sepal(s)/Calyx Lobes/Outer Tepal(s) Merosity 


Corolla/Inner Tepal(s) Fusion


Corolla/Inner Tepal(s) Color


Petal(s)/Corolla Lobe(s)/Inner Tepal(s) Merosity


Stamen(s) (Androecium) Cycly/Merosity


Stamen Arrangement


Stamen Position


Stamen Insertion 


Stamen Fusion


Staminode(s) (if present) No./Pos./Size/Shape


Anther(s) Attachment


Anther Dehiscence Type / Direction 


Gynoecium Fusion 


Ovary Position / Attachment (if not sessile) 


Perianth/Androecial Position 


Carpel(s) Number


Locule(s) Number


Placentation 


Ovule(s) Number (Per carpel)


Style(s) Number (Per pistil)


Style Position/Shape


Stigma(s) Shape 


Nectary(s) Type/Position


FLORAL FORMULAS: 
K
C
A
G
K
C
A
G


or 
P

A
G
P

A
G

2D) Detailed Floral Description Exercise


Dissect a flower and fill in the following character states for a given species.  Write a description by listing each organ or part (in Bold, below) followed by character state(s) separated by commas.  List the floral formula, draw appropriate floral parts, and illustrate with a floral diagram.  


Species:

                              Characters


Inflorescence Position


Inflorescence Development 1/Type2


Flower Sex


Flower Size3 


Flower Arrangement4/Orientation 


Flower Symmetry5


Flower Attachment 


Pedicel (if present) Size/Shape


Bract(s)/Bractlet(s) (No.)/Size/Shape/Surface


Receptacle Size/Shape6 


Hypanthium (if present) Shape/Size


Perianth Cycly / Aestivation 


Perianth (& Hypanthium) Type7 


Calyx/Outer Tepal(s) Fusion


Calyx/Outer Tepal(s) Size


Calyx/Outer Tepal(s) Surface


Sepal(s)/Calyx Lobes/Outer Tepal(s) Merosity 


Sepal(s)/Calyx Lobes/Outer Tepal(s) Shape


Sepal(s)/Calyx Lobes/Outer Tepal(s) Size


Corolla/Inner Tepal(s) Fusion


Corolla/Inner Tepal(s) Cycly8


Corolla/Inner Tepal(s) Color


Corolla/Inner Tepal(s) Size 


Corolla/Inner Tepal(s) Surface


Petal(s)/Corolla Lobe(s)/Inner Tepal(s) Merosity


Petal(s)/Corolla Lobe(s)/Inner Tepal(s) Shape 


Petal(s)/Corolla Lobe(s)/Inner Tepal(s) Size 


Petal(s)/Corolla Lobe(s)/Inner Tepal(s) Orientation 


Stamen(s) (Androecium) Cycly/Merosity


Stamen Type / Attachment 


Stamen Arrangement


Stamen Position


Stamen Insertion 


Stamen Fusion


Staminode(s) (if present) No./Pos./Size/Shape


Anther(s) Attachment


Anther Dehiscence Type / Direction 


Gynoecium Fusion 


Ovary Position / Attachment (if not sessile) 


Perianth/Androecial Position 


Carpel(s) Number


Locule(s) Number


Placentation 


Ovule(s) Number (Per carpel)


Style(s) Number (Per pistil)


Style Position/Shape


Stigma(s) Shape 


Nectary(s) Type/Position


1Unecessary if development implied by inflorescence type; 2List both secondary and primary (unit) inflorescence; e. g., "panicle of heads;" 3Unecessary if sizes of individual flower parts given; 4Often omitted unless unusual; 5Describe symmetry of individual floral components; 6Describe only if receptacle enlarged or unusual; 7List here only if for whole perianth, not, e. g., for corolla alone; 8List only if not uniseriate. 

FLORAL FORMULA: 
K
C
A
G
or 
P
A
G

FLOWER & INFLORESCENCE MORPHOLOGY:  EXAMPLES 

Inflorescence Position
terminal; axillary
Inflorescence Development 1/Type2
raceme of indeterminate umbels; head; panicle; thyrse 
Flower Sex
bisexual/perfect; unisexual/imperfect (describe male/female)
Flower Size3 
2.5 cm long; 9 mm broad 
Flower Arrangement4/Orientation 
opposite on rachis/divergent; inclined
Flower Symmetry5
actinomorphic (radial); zygomorphic (bilateral)
Flower Attachment 
pedicellate; sessile; bracteate; ebracteate 
Pedicel (if present) Size/Shape
2 cm long; terete
Bract(s)/Bractlet(s) (No.)/Size/Shape/Surface
bracts 3 mm long, ovate, hirsute; bractlets 2, 1mm, ovate
Receptacle Size/Shape6 
3 mm long; hemispheric; discoid 
Hypanthium (if present) Shape/Size
cup-shaped; flat; 4 mm long, 8 mm wide from edge to edge; 
Perianth Cycly / Aestivation 
biseriate; homochlamydeous / valvate; convolute 
Perianth (& Hypanthium) Type7 
campanulate; bilabiate; salverform; rotate; urceolate; cruciate
Calyx/Outer Tepal(s) Fusion
aposepalous; synsepalous basally; distinct; connate 
Calyx/Outer Tepal(s) Size
1.4 cm long; 3 mm wide 
Calyx/Outer Tepal(s) Surface
adaxially glabrous; abaxially pubescent; hirsute along veins
Sepal(s)/Calyx Lobes/Outer Tepal(s) Merosity 
3, (or 3-merous, trimerous)
Sepal(s)/Calyx Lobes/Outer Tepal(s) Shape
lanceolate, attenuate (clawed), acute 
Sepal(s)/Calyx Lobes/Outer Tepal(s) Size
4 mm long; 1.5 mm wide 
Corolla/Inner Tepal(s) Fusion
apopetalous; sympetalous
Corolla/Inner Tepal(s) Cycly8
uniseriate; biseriate 
Corolla/Inner Tepal(s) Color
yellowish; anterior lobe purple with red basal spots
Corolla/Inner Tepal(s) Size 
35-55 mm long, 20 mm wide 
Corolla/Inner Tepal(s) Surface
pubescent; hirsute; bearded at adaxial base 
Petal(s)/Corolla Lobe(s)/Inner Tepal(s) Merosity
3; 4; 5 (or 5-merous, pentamerous)
Petal(s)/Corolla Lobe(s)/Inner Tepal(s) Shape 
oblanceolate, acuminate 
Petal(s)/Corolla Lobe(s)/Inner Tepal(s) Size 
1.5 cm long; 3 mm wide 
Petal(s)/Corolla Lobe(s)/Inner Tepal(s) Orientation 
3 posterior petals/lobes divergent; 2 anterior recurved 
Stamen(s) (Androecium) Cycly/Merosity
uniseriate, 8; biseriate and pentamerous (or 5 + 5) 
Stamen Type / Attachment 
filamentous; laminar / sessile 
Stamen Arrangement
whorled; tetradynamous; didymous; didynamous 
Stamen Position
antipetalous; antisepalous; diplostemous 
Stamen Insertion 
exserted; inserted 
Stamen Fusion
epipetalous; monadelphous; syngenesious; diadelphous 
Staminode(s) (if present) No./Pos./Size/Shape
One, posterior; 12 mm long; lanceoloid 
Anther(s) Attachment
basifixed; subbasifixed; dorsifixed; versatile
Anther Dehiscence Type / Direction 
longitudinal; poricidal / introrse; extrorse
Gynoecium Fusion 
apocarpous; syncarpous; semicarpous; unicarpellous
Ovary Position / Attachment (if not sessile) 
superior; inferior; half-inferior / stipitate (stylocarpepodic) 
Perianth/Androecial Position 
hypogynous; epigynous; perigynous; epiperigynous
Carpel(s) Number
1; 2; 3; 5; 10
Locule(s) Number
1; 2; 3; 4 
Placentation 
axile; parietal; marginal; free-central; basal; apical 
Ovule(s) Number (Per carpel)
1; 2; 4; numerous (specify approx. number)
Style(s) Number (Per pistil)
1; 2; 3; 5 
Style Position/Shape
terminal; subapical; gynobasic; lateral / terete, flattened 
Stigma(s) Shape 
capitate; clavate; decurrent; 3-lobed; plumose; terete
Nectary(s) Type/Position
septal; base of ovary; at base of spur 
FLORAL FORMULAS: K=Calyx C=Corolla P=Perianth A=Androecium  G=Gynoecium, superior or inferior  ( )=fusion 

INFLORESCENCE MORPHOLOGY (CALIFORNIA PLANTS)

Acacia greggii   Cat Claw   Fabaceae 

A. Inflorescence type:
spike

B. Inflorescence position:
axillary
Amorpha californica   Fabaceae:


A. Inflorescence type:
raceme (pedicels short)


B. Inflorescence position:
terminal (on lat. br.)
Amsinkia menziesii var. intermedia   Boraginaceae:


A. Inflorescence type:
helicoid cyme
Avena fatua   Poaceae:


A. Inflorescence type:
panicle of spikelets
Brodiaea kinkiensis   Alliaceae:


A. Inflorescence type:
simple umbel

B. Structure:
scape
Foeniculum vulgare   Fennel   Apiaceae:


A. Inflorescence type:
compound umbel

B. Structure:
ray:


C. Structure:
peduncle
Lathyrus sulphureus   Fabaceae:


A. Inflorescence type:
raceme

B. Inflorescence position:
axillary

C. Inflorescence structure:
peduncle

D. Inflorescence structure:
rachis

E. Structure (flower part):
pedicel
Marah macrocarpus   Cucurbitaceae:


A. Inflorescence type:
raceme to panicle 

Mimulus aurantiacus   Scrophulariaceae:


A. Inflorescence type:
flowers solitary

B. Inflorescence position:
axillary:

Mirabilis multiflora   Nyctaginaceae:


A. Inflorescence type:
glomerule 

B. Infl. structure (subtending fls.):
involucre
Paspalum distichum   Poaceae:


A. Inflorescence type:
raceme of spikes of spikelets
Penstemon spectabilis   Scrophulariaceae:


A. Infl. type:
raceme of compnd. cymes; thyrse
Quercus kelloggii   Fagaceae:


A. Inflorescence type:
catkin

B. Inflorescence sex:
male
Salvia mellifera   Black Sage   Lamiaceae:


A. Inflorescence type:
verticillaster:


B. Flower symmetry:
zygomorphic, bilateral

C. Perianth structural type:
bilabiate:

Sambucus coerulea   Elderberry   Caprifoliaceae:


A. Inflorescence type:
compound corymb
Saxifraga bryophora   Saxifragaceae:


A. Inflorescence type:
panicle
Viguiera laciniata   Asteraceae:


A. Inflorescence type:
raceme/panicle of heads 

B. Infl. parts:
involucre; compound receptacle

FLOWER MORPHOLOGY  (CULTIVATED PLANTS-Fall):



Agapanthaceae  Agapanthus

A) Inflorescence type: umbel, with bracts 

B) Perianth cycly: biseriate/homochlamydeous 

C) Ovary position: superior 

D) Perianth/androecial position: hypogynous 

E) Flower symmetry: zygomorphic 
Agavaceae  Yucca

A) Inflorescence type: panicle 

B) Perianth cycly: biseriate/homochlamydeous 

C) Ovary position:  superior 

D) Stamen merosity: six 

E) Carpel no.:  3 

F) Placentation:  axile
Alliaceae  Tulbaghia

A) Perianth cycly: biseriate/homochlamydeous 

B) Perianth parts:  tepals (outer and inner) 

C) Perianth fusion:  syntepalous 
Apocynaceae Carissa grandiflora

A) Perianth cycly: dichlamydeous

B) Corolla type:  rotate 

C) Leaf arrangement:  opposite 

D) Stem type (sharp):  thorn 
Asteraceae 

A) Inflorescence type: head 

B) Inflorescence bracts:  involucre/phyllaries 

C) Perianth types:  ray & disk 

D) Leaf abaxial surface:  tomentulose 
Balsaminaceae  Impatiens

A) Perianth type:  spurred 
Begoniaceae   Begonia

A) Flower sex:  unisexual 

B) Plant sex: monoecious 

C) No. perianth parts (male):  4 

D) No. perianth parts (female):  5

E) Ovary position:  inferior (winged) 
Brassicaceae  Lobularia maritima 

A) Perianth type:  cruciate, unguiculate 

B) Stamen arrangement:  tetradynamous 
Crassulaceae   Aeonium, Crassula

A) Stamen cycly:  uniseriate, biseriate 

B) Stamen pos.: antisepalous/obdiplostem. 

C) Gynoecial fusion type:  apocarpous 
Ericaceae   Arbutus, Xylococcus

A) Perianth type:  urceolate

B) Anther dehiscence:  poricidal
Haemodoraceae   Anigozanthos

A) Inflorescence type:  panicle of monochasial cymes 

B) Flower symmetry:  zygomorphic  

C) Perianth aestivation:  valvate 

D) Ovary position:  inferior 

E) Perianth trichome type:   dendritic 
Lamiaceae   Leonotis leonurus

A) Inflorescence type:  verticillaster  

B) Flower symmetry:  zygomorphic  

C) Perianth type:  bilabiate 

D) Style position:  gynobasic 

E) Perianth (outer) vestiture:   tomentose 
Lamiaceae Salvia leucantha

A) Inflorescence type:  raceme  

B) Flower symmetry:  zygomorphic  

C) Perianth cycly:  biseriate 

D) Stamen number:  2 or 4 

E) Style position:  gynobasic 

Lauraceae   Laurus, Umbellularia 

A) Anther cycly:  3-4-cyclic

B) Anther dehiscence type:  valvular 
Lythraceae  Lagerstroemia indica Crape Myrtle

A) Perianth type:  unguiculate 

B) Corolla merosity:  pentamerous 
Malvaceae   Hibiscus, Lavatera 

A) Calyx aestivation:  valvate 

B) Corolla aestivation:  convolute

C) Androecial fusion:  monadelphous 

D) Stigma shape:  capitate/linear 
Myrtaceae   Eucalyptus sp. 

A) Perianth type:  calyptrate 

B) Ovary position:  inferior 

C) Perianth/androecial position: epiperigynous 
Onagraceae 

A) Perianth symmetry:  actinomorphic

B) Ovary position: inferior

C) Perianth/androecial position: epiperigynous 

D) Perianth merosity:  4 

Plantaginaceae   Penstemon

A) Perianth symmetry:  zygomorphic

B) Perianth type:  personate

C) Stamen arrangement:  didynamous 

D) Stamen type:  staminode 

Plumbaginaceae   Limonium, Plumbago

A) Perianth type:  salverform 

B) Calyx trichomes:  pilate-glandular 
Rosaceae   Raphiolepis

A) Ovary position:  inferior 

B) Perianth/androecial pos.:  epiperigynous 

C) Flower part:  hypanthium 
Solanaceae   Nicotiana or Brugmansia 

A) Perianth symmetry:  actinomorphic 

B) Perianth type: tubular  or  infundibular

C) Ovary position:  superior 
FLOWER MORPHOLOGY  (CULTIVATED PLANTS-Spring):



Alliaceae/Themidac. Allium, Dichel. Tulbaghia

A) Perianth cycly: biseriate/homochlamydeous 

B) Perianth parts:  tepals (outer and inner) 

C) Perianth fusion:  syntepalous 

D) Ovary position:  superior 
Amaryllidaceae  Clivia

A) Perianth cycly: biseriate/homochlamydeous 

B) Ovary position:  inferior 

C) Perianth/androecial pos.: epiperigynous 

D) Carpel no.:  3 

E) Placentation:  axile
Balsaminaceae  Impatiens

A) Perianth type:  spurred 
Boraginaceae  Echium

A) Inflorescence: raceme of helicoid cymes 

B) Style position:  gynobasic

C) Corolla type:  rotate to salverform
Brassicaceae  Brassica, Hirschfeldia, Lobularia 

A) Perianth type:  cruciate 

B) Stamen arrangement:  tetradynamous 
Convolvulaceae   Calystegia, Ipomoea

A) Perianth type:  infundibular 

B) Perianth fusion:  sympetalous. 
Crassulaceae   Aeonium, Crassula, Dudleya

A) Stamen cycly:  uniseriate/biseriate 

B) Stamen pos.: antisepalous/diplostemon. 

C) Gynoecial fusion type:  apocarpous 
Cucurbitaceae   Marah

A. Inflorescence type (male):raceme/panicle 

B. Flower sex:  unisexual/imperfect 

C. Plant sex:  monoecious 
Ericaceae   Arbutus, Xylococcus

A) Perianth type:  urceolate

B) Anther dehiscence:  poricidal
Grossulariaceae   Ribes

A) Ovary position:  inferior 

B) Hypanthium presence:  present 

C) Perianth/androecial pos.:  epiperigynous 

D) Placentation:  parietal
Hydrophyllaceae   Phacelia, Wigandia

A) Perianth type:  rotate 

B) Ovary position:  superior 

C) Style position / number:  terminal / 2 
Iridaceae   Chasmanthe, Iris

A) Inflorescence type:  spike 

B) Ovary position:  inferior 

C) Perianth symmetry:  zygomorphic 
Lamiaceae   Salvia, Leonotis, Rosmarinus

A) Flower symmetry:  zygomorphic  

B) Perianth type:  bilabiate 

C) Style position:  gynobasic 
Lauraceae   Laurus, Umbellularia 

A) Anther cycly:  3-4-cyclic

B) Anther dehiscence type:  valvular 
Malvaceae   Hibiscus, Lavatera 

A) Androecial fusion:  monadelphous 

B) Carpel number:  5 / ∞ 

C) Stigma shape:  capitate 
Plantaginaceae   Penstemon

A) Perianth symmetry:  zygomorphic

B) Perianth type:  personate

C) Stamen type (Penstemon):  staminode 

Plumbaginaceae   Limonium, Plumbago

A) Perianth type:  salverform 
Rhamnaceae   Ceanothus 

A) Sepal posture:  incurved

B) Petal posture:  horizontal 

C) Stamen position:  antisepalous 

Rosaceae   Prunus, Pyrus

A) Ovary position:  inferior 

B) Perianth/androecial pos.:  epiperigynous 

C) Flower part:  hypanthium 
Solanaceae   Nicotiana

A) Perianth symmetry:  actinomorphic 

B) Perianth type:  tubular 

C) Ovary position:  superior
Solanaceae   Datura

A) Perianth symmetry:  actinomorphic 

B) Perianth type:  infundibular 

C) Stamen fusion:  epipetalous

D) Ovary position:  superior

E. FRUIT AND SEED MORPHOLOGY



Working with another person, complete the answers in this key to specific fruit types.

Fruit derived from a single flower


Fruit derived from a single ovary (pistil) of 1 flower = SIMPLE FRUIT


Pericarp dry at maturity (i. e., at time of seed maturation and dispersal) 




Fruit winged




 1) ________ 





[Note: Many fruit types below may be winged; these may be called a samara or, e.g., a "winged achene."]



Fruit not winged 





Fruit dehiscent (splitting or opening in a regular manner)






Carpel 1







Fruit dehiscing along a single (ventral) line
 2) ________






Fruit dehiscing along two lines
 3) ________





Carpel 2 or more







Carpels 2; fruits dehiscent along 2 lines, w/ persistent central septum (replum) bearing seeds 








Fruit about as long as broad
 4) ________








Fruit 2X or more longer than broad
 5) ________






Carpels 2 or more; fruits lacking a persistent central septum








Fruit splitting into 2 or more mericarps enclosing seed(s) at time of splitting
 6) ________








[Note: The mericarp may be identified as a specific unit fruit type; e. g., a "schizocarp of follicles."]







Fruit not splitting into mericarps









Fruit dehiscing by pores
 7) _________  ________








Fruit dehiscing by lines










Lines of dehiscence transversely oriented
 8) _________  ________









Lines of dehiscence vertically oriented











Lines of dehiscence opposite locules
 9) _________  ________










Lines of dehiscence along septa
 10) _________  ________




Fruit indehiscent






Seed coat fused completely to pericarp
 11) ________





Seed coat not fused to pericarp







Pericarp moderately hard; seed attached to pericarp at one point 








Pericarp inflated, bladder-like (i.e., pericarp large in relation to seed)
 12) ________







Pericarp not inflated or bladder-like (i.e., pericarp ca. same size as seed)
 13) ________






Pericarp very hard; seed attached to pericarp at one or more points
 14) ________


Pericarp fleshy at maturity (i. e., at time of seed maturation and dispersal) 




Endocarp hard and stoney
 15) ________



Endocarp not hard and stoney





Ovary superior; endocarp with juice sacs (swollen liquid-filled trichomes)
 16) ________




Ovary superior or inferior; juice sacs absent






Ovary inferior; exocarp leathery & placentation parietal or endocarp cartilaginous & plac. axile







Exocarp leathery and placentation parietal
 17) ________






Endocarp cartilaginous and placentation axile
 18) ________





Ovary superior or inferior; pericarp fleshy, but not a pepo nor a pome
 19) ________

Fruit derived from several ovaries (pistils) of 1 flower = AGGREGATE FRUIT.  Some types:



Unit fruit fleshy at maturity, with a hard endocarp and fleshy mesocarp 
 20) ___________ 



Unit fruit dry at maturity




Unit fruit indehiscent, 1-seeded 
 21) ___________




Unit fruit dehiscent, with one line of dehiscence
 22) ___________

Fruit derived from more than 1 (usu. several) flowers = MULTIPLE FRUIT.   Some types:


Unit fruits fleshy, laterally fused, arising along a common central axis
 23) ___________

Unit fruits not fused, born inside a fleshy compound receptacle with an apical pore
 24) ___________
 SEED AND SEEDLING MORPHOLOGY


Bean (Phaseolus vulgaris):  Observe seed coat and embryo (noting that endosperm is absent).  The embryo consists of two large cotyledons, the radicle (embryonic root), the hypocotyl (between the cotyledons and radicle), and the epicotyl (embryonic shoot).  Note the transformation of these structures from seed to seedling stage.  The cotyledons are lifted above the ground on the hypocotyl (called "epigeal" germination) and eventually wither away.  Is bean a dicot or monocot?  Draw and label the seed.  

Corn (Zea mays):  Observe outermost pericarp (fruit wall), seed coat, endosperm, and embryo.  The embryo consists of one cotyledon, a radicle (contained within the coleorhiza), and the epicotyl (contained within the coleoptile).  Note the transformation of these structures from seed to seedling stage.  The cotyledon and seed coat remain in the ground (called "hypogeal" germination).  Is corn a dicot or monocot?  Draw and label the seed.  

If available, observe various seeds with different types of seed coats, including seeds that have:  1) wings; and 2) a sarcotesta (fleshy layer).  Also, observe seeds that are arillate, i. e., with arils, which is an outer, fleshy layer additional to the seed coat proper.  

FRUIT AND SEED EXAMPLES 

Aceraceae   Acer macrophyllum  Big-Leaf Maple

A) Fruit type:  schizocarpic samara

B) Dispersal mechanism:  wind 
Actinidiaceae   Actinidium chinensis  Kiwi

A) Fruit type:  berry

B) Ovary position:  superior

C) Carpel number:  ∞ 
Agavaceae   Hesperoyucca / Yucca sp.  Yucca

A) Fruit type:  capsule

B) Fruit dehiscence:  loculicidal

C) Ovary position:  superior

D) Carpel number:  3

E) Seed shape:  discoid
Altingiaceae   Liquidambar styraciflua  Sweetgum

A) Fruit type:  multiple fruit of capsules

B) Dispersal mechanism:  wind (seeds winged) 
Anacardiaceae   Mangifera indica  Mango

A) Fruit type:  drupe
Apiaceae   Foeniculum vulgare  Fennel

A) Fruit type:  schizocarp of mericarps 
Arecaceae   Cocos nucifera  Coconut

A) Fruit type:  drupe

B) Pericarp layers: exocarp, mesocarp, endocarp

C) Name white flesh, milky fluid: endosperm

D) Dispersal mechanism:  water 
Asclepiadaceae   Asclepias sp.  Milkweed

A) Fruit type:  follicle (schizocarpic)

B) Seed surface (vestiture):  comose

C) Dispersal mechanism:  wind 
Asteraceae   Helianthus annuus  Sunflower

A) Fruit type:  achene or cypsela

B) Fruit development:  multiple 

Asteraceae   Xanthium sp.  Cocklebur

A) Fruit type:  bur 

B) Accessory part:  prickly involucral bracts

C) Dispersal mechanism:  animal 
Brassicaceae   Arabis perennans

A) Fruit type:  silique

B) Name of central septum (partition): replum

C) Carpel number:  two 

Brassicaceae   Capsella bursa-pastoris  Shep's Pur.

A) Fruit type:  silicle
Bromeliaceae   Ananas comosus  Pineapple

A) Fruit type:  sorosis

B) Fruit development:  multiple

C) Ovary position:  inferior
Caricaceae   Carica papaya   Papaya

A) Fruit type:  berry

B) Placentation:  parietal
Chenopodiaceae   Atriplex sp.   Saltbush

A) Fruit type:  utricle 

B) Accessory tissue:  bracts 
Cucurbitaceae   Cucumis Cucumber/Squash

A) Fruit type:  pepo

B) Placentation:  parietal

C) Ovary position:  inferior
Euphorbiaceae   Ricinus communis  Castor-Bean

A) Fruit type:  septicidal capsule

B) Seed structure (protuberance):  caruncle
Fabaceae   Acacia, Erythrina. etc. 

A) Fruit type:  legume

B) Number of lines of dehiscence:  2

C) Carpel number:  1

D Placentation:  marginal 

Fabaceae   Arachis hypogaea  Peanut

A) Fruit type:  legume (indehiscent)
Fabaceae   Pisum sp.  Pea

A) Fruit type:  legume

B) Placentation:  marginal

C) Structure attaching seed to pericarp: funiculus
Fagaceae   Quercus sp.  Oak

A) Fruit type: nut, calybium, glans, or acorn

B) Accessory structure, base of fruit: involucre
Juglandaceae   Carya illinoensis  Pecan

A) Fruit type:  nut (tryma)

B) Accessory tissue (husk):  involucre
Lamiaceae   Leonotis leonurus  Lion's Mane

A) Fruit type:  schizocarp of mericarps

B) Style position:  gynobasic
Juglandaceae   Juglans regia  Walnut

A) Fruit type:  nut (pseudodrupe)

B) Accessory tissue:  involucre 
Magnoliaceae   Magnolia grandiflora  Fl. Magnol.

A) Fruit development:  aggregate

B) Fruit type:  follicetum

C) Red, fleshy covering of seeds:  sarcotesta 
Moraceae   Ficus sp.  Fig

A) Fruit type:  syconium

B) Fruit part:  compound receptacle 
Musaceae   Musa paradisiaca   Banana

A) Fruit type:  berry

B) Ovary position:  inferior

C) Carpel number:  3

D) Pericarp layers:  endocarp, exocarp
Papaveraceae   Papaver sp.  Poppy

A) Fruit type:  poricidal capsule
Platanaceae   Platanus racemosa  Calif. Sycamore

Fruit development:  multiple

Fruit type:  multiple fruit of achenes 
Plantaginaceae   Plantago sp.  Plantain 

Fruit type:  circumscissle capsule 
Poaceae   Zea mays  Corn

A) Fruit development:  multiple

B) Fruit type:  grain or caryopsis
Rosaceae   Fragaria X ananassa   Strawberry

Fruit development:  aggregate

Fruit type:  achenecetum

Accessory tissue:  swollen receptacle
Rosaceae   Malus pumila  Apple / Pyrus sp.  Pear

A) Fruit type:  pome

B) Placentation:  axile

C) Ovary position:  inferior

D) Accessory tissue:  hypanthium

E) Dispersal mechanism:  animal 
Rosaceae   Prunus persica  Peach

A) Fruit texture:  fleshy

B) Fruit type:  drupe

C) Pericarp layers: exocarp, mesocarp, endocarp
Rosaceae   Rosa sp.  Rose

A) Fruit type:  hip 
Rosaceae   Rubus sp.   Blackberry/Raspberry

A) Fruit type:  drupecetum  
Rutaceae   Citrus sp.  Orange, Grapefruit

A) Fruit type:  hesperidium

B) Locule number:  10 (variable) 

C) Placentation:  axile

D) Pericarp layers:  endocarp=juice sacs
Solanaceae   Lycopersicon esculentum  Tomato

A) Fruit type:  berry

B) Ovary position:  superior

C) Placentation:  axile
Solanaceae   Nicotiana glauca  Tree Tobacco

A) Fruit type:  capsule

B) Carpel number:  two

C) Seed surface:  reticulate
Solanaceae   Physalis  Tomatillo

A) Fruit type:  berry

B) Accessory tissue:  calyx (accrescent)
Vitaceae   Vitis sp.  Grape

A) Fruit type:  berry 

B) Ovary position:  superior 
FRUIT MORPHOLOGY


Foeniculum vulgare   Fennel   Apiaceae.  Take a single unit fruit and examine under a dissecting scope.  Note that these fruits split open at maturity. 1) Draw and label.  2) What is the fruit type?  3) What is the name of each of the fruit halves?  4) What is the name of the stalk that attaches to each of these halves?


Fragaria sp.   Strawberry   Rosaceae.  Take a single strawberry and observe the parts.  Note the calyx below and, if you look carefully, persistent, withered stamens between the calyx and the fruit.  Section the strawberry longitudinally to see the greatly expanded receptacle tissue.  Observe the surface of the strawberry under a dissecting scope.  1) Draw and label a single pistil and note the style and stigma.  Remove a few pistils and dissect, noting the single seed within.  2) What is the fruit type?  3) What is the name of the swollen, fleshy tissue (99% of the fruit volume)?  


Lobularia maritima   Sweet Alyssum   Brassicaceae  (or other member of the Brassicaceae).  Remove the fruits and observe under a dissecting scope.  Carefully make a cross-section with a razor blade to note the central replum (mature septum in fruit) and two locules.  For mature fruits, note that the replum persists after the two valves detach.  1) Draw and label a fruit.  2) What is the fruit type?  3) What is the name of the persistent septum?  


Plantago sp.   Plantain   Plantaginaceae.  Look at the fruit under a dissecting scope and note the transverse line of dehiscence, characteristic of a circumscissile capsule. 1) Draw and label.  2) What is the fruit type?


Platanus sp.   Sycamore   Platanaceae.  Observe the multiple fruits of this taxon.  Pull off a single unit fruit and dissect, noting that it is one-seeded, dry and indehiscent.  What is this unit fruit called?  What is the multiple fruit called?  1) Draw and label.  2) What is the fruit type?


Rubus sp.   Raspberry, Blackberry   Rosaceae.  Observe one of the unit fruits (derived from one pistil) under the dissecting scope.  1) Draw and label a unit fruit, noting the style and stigma.  2) What is the fruit type?


Salvia sp. or Leonotus leonuris   Lamiaceae.  Note the inflorescence type, a verticillaster.  Pull off several calyces from the base and place under a dissecting scope.  Carefully dissect these zygomorphic calyces to find 4 schizocarpic nutlets inside.  The nutlets have probably fallen off; thus, an individual calyx may bear only a single nutlet.  1) Draw and label.  2) What is the fruit type?  3) What is the term of the unit of each fruit?
FRUIT & SEED MORPHOLOGY


SPECIES #1:
SPECIES #2:



Fruit Origin/Development

Fruit Texture

Fruit Dehiscence (+/-;#;Pos.)

Fruit Structural Type

Fruit Color/Size

Fruit Shape

Fruit Surface

Funiculus Size/Shape

Seed Color/Size

Seed Shape

Seed Surface

Seed Type (Nutritive Tissue)

Aril (+/-), Size/Shape/Pos.

Embryo Type (Size/Shape/Pos.)

Cotyledon Position

Radicle Position

Seedling Type

Draw and label the fruit, seed, and seed parts.  

FRUIT AND SEED MORPHOLOGY:  EXAMPLES

Fruit Origin/Development
simple; aggregate; multiple; accessory

Fruit Texture
dry; fleshy

Fruit Dehiscence (+/-;#;Pos.)
indehiscent; dehiscent:  2 longitudinal lines of deh.

Fruit Structural Type
septicidal capsule; drupe; follicetum; sorosis; hip

Fruit Color/Size
green; yellow / 2-3 cm long; 8-9 mm long, 2 mm wide

Fruit Shape
ovoid; ellipsoid; spherical; pyriform

Fruit Surface
farinaceous; glabrous; pubescent; tomentose; viscid

Funiculus Size/Shape
funiculus 1-2 mm long, narrow, curved

Seed Color/Size
dark brown; yellow / 1.1-1.7 mm long; 2.5 cm long

Seed Shape
discoid; ellipsoid; fusiform; lenticular

Seed Surface
comose; glabrous; scabrous; verrucose

Seed Type (Nutritive Tissue)
cotylespermous; endospermous

Aril (+/-), Size/Shape/Pos.
seeds arillate, aril small, basal

Embryo Type (Size/Shape/Pos.)
lateral; linear; rudimentary

Cotyledon Position
lateral

Radicle Position
basal

Seedling Type
epigeous; hypogeous

F. PLANT MORPHOLOGY TERMINOLOGY EXERCISE


Obtain a plant flora from a local region or of cultivated plants.  For each character below, list one character state from a description in that flora, indicating the taxon name and page number.  

GENERAL CHARACTERS 




Character state
Taxon
Page no.

COLOR / Color 


Color Pattern 

SIZE / Size  

NUMBER / Number 


Cycly  


Merosity  

TEXTURE / Texture  

FUSION


General Fusion  

SHAPE  


Shape: Solid 


Shape: Plane 


Base 


Margin 


Apex: Shape 


Apex: Apical Process 


Division 

DISPOSITION 


Position 


Arrangement 


Orientation 


Transverse Posture 


Longitudinal Posture 


Twisting / Bending Posture 

VENATION / Venation 

SURFACE 


Configuration 


Epidermal Excrescence 


Vestiture 


Trichome Types 


Bristle Types 

SYMMETRY / Symmetry 


Character state
Taxon
Page no.

TEMPORAL PHENOMENA


Duration 


Maturation 


Periodicity 

PLANT STRUCTURE CHARACTERS:  VEGETATIVE


Character state
Taxon
Page no.

ROOTS 

Plant Parts 


Plant Habit 


Root Parts 


Root Type 

stems/shoots 

Twig Structures 


Bud Types 


Stem parts:  Bark 


Stem Branching Pattern 

Stem Habit 


Stem / Shoot Type 

LEAVES


Leaf Parts 


Leaf Type 


Leaf Attachment 


Leaf Structural Type 

PLANT STRUCTURE CHARACTERS:  REPRODUCTIVE


Character state
Taxon
Page no.

INFLORESCENCES 


Inflorescence Parts 


Inflorescence Position 


Inflorescence Development 


Inflorescence Types 

FLOWERS 


Flower Parts 


Flower Sex 


Plant Sex 


Flower Attachment 


Floral Cycly 


Perianth Cycly 


Perianth Merosity 


Perianth Symmetry 


Aestivation


Character state
Taxon
Page no.

FLOWERS (continued) 


Perianth Fusion 


Perianth Parts 


Perianth (&Hypanthium) Type 


Stamen / Androecium Parts 


Stamen / Androecium Types 


Stamen Arrangement 


Stamen Position 


Stamen Cycly 


Stamen Attachment 


Stamen Insertion 


Stamen / Androecial Fusion 


Anther Parts 


Anther Attachment 


Anther Dehiscence Type 


Anther Dehiscence Direction 


Gynoecium/Carpel Parts 


Gynoecial Fusion 


Placentation 


Style Position 


Ovary Position 


Perianth/Androecial Position 


Ovule Parts 


Ovule Types 


Ovule Position 

FRUITS 


Fruit Parts 


Fruit Types 

SEEDS 


Seed Parts 


Seed (Endosperm) Types 


