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Plant Systematics Laboratory #8

DIVERSITY AND CLASSIFICATION OF FLOWERING PLANTS:
EUDICOTS

The main objective is to learn to identify a given plant to plant family.  Recognizing the family of an unknown angiosperm can be quite helpful in ultimately identifying it using a taxonomic key or specimen comparison.  Another objective is to learn to use descriptive morphological terminology.  A final objective is to learn the names of one or more exemplars of a given plant family.  


The following include character sheets to be used for observing the characteristics of specific families of flowering plants.  For each family, determine the character states of the characters listed and fill out the floral formula.  Make a drawing of at least one plant family exemplar. 


Learn to recognize and know scientific name of EXEMPLARS in bold.  For EXEMPALRS marked "*", be able to recognize scientific name, and know common name, family, and plant use/part used.  

EUDICOT APOMORPHIES 


Observe the demonstration slides of a typical non-Eudicot pollen grain.  Note the single, furrow-shaped aperture, an aperture type termed monosulcate.  Draw and label.  


Observe the demonstration slides of a typical Eudicot pollen grain.  Note the three, furrow-shaped apertures, an aperture type termed tricolpate.  Draw and label.  

PROTEALES
Platanaceae—Sycamore / Plane Tree family (Greek Platanus, broad leaf). 1 genus (Platanus) / 7 species.


Observe a vegetative and reproductive branch of Platanus.  Note the distinctive encircling stipules (leaving an encircling stipule scar on the twigs), infrapetiolar buds, and palmately divided leaves.  Note the inflorescence, consisting of globose head units, which bear either male or female flowers.  What is the plant sex of family members?  Also note the fruits, a multiple of achenes, with a bristly perianth.

EXEMPLAR:

Platanus racemosa
Western Sycamore
Platanaceae
W USA
cult. orn. 

Proteaceae — Protea family (after Proteus, the sea god, for his versatility in changing form). 75 genera / 1350 species.


Observe members of this family.  Note the typically coriaceous leaves and the flowers of great diversity of forms.  The inflorescence is quite variable, sometimes with hundreds of flowers clustered in a head (e.g., Protea, Leucospermum) or raceme (e.g., Banksia).  Carefully pull off a single flower and draw.  Note its structure: a perianth of 4 sepals, 4 antisepalous stamens (in some taxa at the tips of the sepals with sessile anthers), and a single pistil.  Draw a stamen close-up.  Make a longitudinal section of the ovary and note the placentation; draw.  Fill out a family sheet for an exemplar of this group. 

EXEMPLARS:

Banksia sp.
Banksia
Proteaceae
Australia
cult. orn. 

Protea sp.
Protea
Proteaceae
S. Africa
cult. orn. 

Macadamia ternifolia*
Macadamia
Proteaceae
Australia
edible seed 

CARYOPHYLLAES

CORE CARYOPHYLLALES APOMORPHIES 


If available, prepare or observe a demonstration slides of a typical campylotropous ovule, e.g., from a cactus.  Note its structure and venation (see Chapter 12).  Draw and label.  What are two other apomorphies of the Core Caryophyllales?  

HIGHER CARYOPHYLLALES APOMORPHY


Note the reddish coloration of various members of the so-called "Higher Caryophyllales", which include about 10 families.  What causes this pigmentation and how is it different from other angiosperms?  

Aizoaceae — Mesembryanthemum or Vygie family (meaning always alive”). 128 genera / 1850 species.


Note the leaf texture and arrangement of exemplars of the Aizoaceae.  Section a leaf.  Dissect a flower and note the uniseriate perianth and, in many taxa, staminodes that strongly resemble petals.  What is the stamen merosity?  the perianth/androecial position?  the ovary position?  the placentation?  Fill out a family sheet for this group.  

EXEMPLARS:

Aptenia cordifolia 
Baby Sun-Rose
Aizoaceae
S. Africa
Carpobrotus edulis 
Iceplant, Hottentot-Fig 
Aizoaceae
S. Africa 

Faucaria tigrina
Tiger's Jaw
Aizoaceae
S. Africa

Lithops sp.
Stone Plant
Aizoaceae
S. Africa

Trichodiadema sp.

Aizoaceae
S. Africa

Cactaceae — Cactus family (Greek for a spiny plant).  97 genera / 1400 species.


Note the distinctive vegetative form of various cacti, most of which lose their photosynthetic leaves early in development.  Note the succulent stems, functioning to store water.  Observe prickly pears, if available and note their stem type.  What is the name for the distinctive, modified bud which bears leaf spines?  Which group of cacti have glochidia?  If available, observe glochidia under a dissecting microscope and note the distinctive retrorse barbs.  


If flowers are available, dissect one and note the perianth, consisting of numerous parts grading from sepal-like to petal-like structures.  What is the stamen merosity?  perianth/androecial position?  ovary position?  placentation?  

EXEMPLARS:

Opuntia spp. 
Prickly-Pear, Cholla 
Cactaceae
N., S. Am. 
Pereskia grandifolia 
Pereskia 
Cactaceae
Brazil 
Caryophyllaceae — Carnation family (meaning “clove-leaved”).  87 genera / 2300 species.

Polygonaceae — Buckwheat family (meaning “many knees,” from swollen nodes found in some species). 46 genera / 1100 species.

Other CARYOPHYLLAES of economic importance:  

Beta vulgaris*
Beet 
Amaranthaceae 
Mediterranean 

Spinacia oleracea*
Spinach 
Amaranthaceae
s.w. Asia 

Bougainvillea sp. 
Bougainvillea 
Nyctaginaceae 
S. Am. 

Plumbago capensis 
Plumbago 
Plumbaginaceae 
S. Africa 

SAXIFRAGALES

Crassulaceae — Stonecrop family (meaning “thick or succulent little plant”). 33 genera / ca. 1500 species.


Note the vegetative form of family exemplars.  Section a leaf and note the distinctive texture.  What is the photosynthetic pathway of members of this family?  


If flowers are available, dissect one and note the perianth cycly, androecium cycly and position, and distinctive gynoecial fusion.  Note the fruits, if available.  Fill out a family sheet for this group.  

EXEMPLARS:

Crassula argentea 
Jade Plant 
Crassulaceae 
cult. orn. 

Kalenchoë beharensis 
Felt Plant 
Crassulaceae 
cult. orn. 

ROSIDS

GERANIALES

Geraniaceae — Geranium family (Gr. for crane, from accrescent styles resembling a long bird’s beak). 11 genera / 700 species.


Note the vegetative form, including leaf features.  What is the flower symmetry?  (Note that it varies within the family.)  Dissect a flower, noting the basal nectariferous glands alternating with the petals.  If available, note the schizocarpic fruits (Geranieae tribe only).  

EXEMPLARS:

Pelargonium sp. 
Geranium
Geraniaceae
cult. orn. 

MYRTALES

Myrtaceae — Myrtle family (myrtus, Gr. name for myrtle).  120 genera / 3850 species.


What is the plant habit of family members?  Observe the leaves under a dissecting microscope or hand lens and note the pellucid-glandular or punctate-glandular leaves.  What is the function of these?  


Dissect and study a flower, noting in particular the ovary position, perianth/androecial position, and stamen number.  If Eucalyptus is available, note the distinctive perianth, a calyptra.  

EXEMPLARS:

Callistemon citrinus
Bottlebrush
Myrtaceae
cult. orn.

Eucalyptus sideroxylon
Red Ironbark
Myrtaceae
cult. orn.

Pimenta dioica*
Allspice
Myrtaceae
spice (from drupe)

Psidium guajava*
Guava
Myrtaceae
fruit tree

Syzygium aromaticum*
Cloves
Myrtaceae
spice (from fl. buds)

Onagraceae — Evening-Primrose family (after onagra, Gr. for oleander, an unrelated plant). 24 genera / 650 species.  


Note the flower morphology, especially the perianth cycly and merosity, stamen merosity, ovary position, perianth/androecial position, and carpel number.  What is the floral formula?  How does this family resemble the Myrtaceae?  How is it different?  

EXEMPLARS:

Epilobium canum
Calif. Fuchsia, Zauschnera
Onagraceae
cult. orn.

Fuchsia sp.
Fuchsia
Onagraceae
cult. orn.

Oenothera speciosa / sp.
Evening-primrose
Onagraceae
cult. orn.

ROSIDS: Eurosids I

CUCURBITALES

Cucurbitaceae – Cucumber / Gourd family (L. for gourd).  120 genera / 775 species.


Note the plant habit, plant sex, and fruit type of a member of the Cucurbitaceae.  

EXEMPLARS:

Citrullus lanatus*
Watermelon
Cucurbitaceae
food crop

Cucumis melo*
Melons
Cucurbitaceae
food crop

Cucumis sativa*
Cucumber
Cucurbitaceae
food crop

Cucurbita pepo*
Squash, Pumpkin
Cucurbitaceae
food crop

Luffa sp.*
Luffa
Cucurbitaceae
sponge

FABALES

Fabaceae – Bean/Pea family (after faba, Latin name for broad bean). 643 genera / 18,000 species.


Observe a legume, the fruit type of all Fabaceae.  What are the features of a legume?  From what type of pistil is a legume derived?  


For one or more of the following subfamilies, fill out a family sheet:  

Caesalpinioideae.  Note the flower symmetry, stamen fusion, and corolla aestivation. 


Faboideae.  Note the flower symmetry, stamen fusion, and corolla aestivation.  What is the specialized type of perianth type of this subfamily?  


Mimosoideae.  Note the flower symmetry, stamen fusion, and stamen number.  What is the showy part of the flower?  

EXEMPLARS:

Acacia longifolia  
Wattle 
Fabaceae
pan-tropical 
cult. orn. 

Acacia redolens 
Wattle 
Fabaceae

cult. orn. 

Arachis hypogaea*
Peanut
Fabaceae

edible seeds

Bauhinia variegata 
Orchid Tree 
Fabaceae
India, China
cult. orn. 

Ceratonia siliqua 
Carob, St. John's Bread
Fabaceae
e. Mediter.
cult., ed. fr.

Erythrina caffra  
Coral Tree 
Fabaceae
e. S. Africa 
cult. orn. 

Erythrina coralloides  
Naked Coral Tree 
Fabaceae
warm temp.,trop.
cult. orn. 

Glycine max*
Soybean 
Fabaceae
n.e. China
edible seed 

Medicago sativa
Alfalfa, Lucerne 
Fabaceae

forage crop 

Phaseolus vulgaris*
Bean (incl. Pinto) 
Fabaceae
C., S. Am.
edible seed 

Pisum sativum*
Pea 
Fabaceae

edible seed 

FAGALES

Fagaceae – Oak family (Latin for the beech tree). 8 genera / 700 species.


Observe the plant habit and leaf morphology of an oak in the genus Quercus.  What is the plant sex?  The inflorescence type?  

EXEMPLARS:

Quercus suber
Cork Oak
Fagaceae
Mediterranean
source of cork

ROSIDS: Eurosids I (continued)

MALPIGHIALES

Euphorbiaceae – Spurge family (after Euphorbus, physician to the king of Mauritania, 1st century). ca. 300 genera / ca. 8,000 species.


Observe the vegetative form of some of the stem-succulent Euphorbia's (subfamily Euphorbioideae) from S. Africa.  Note the often prominent stipular spines.  Pierce the stem to see the distinctive latex.  Obtain material of Euphorbia or Chamaecyse inflorescences, the cyathium.  Draw this in face or oblique view and label the parts:  bracts, glands (if present), male flowers, and female flowers.  Make a longitudinal section of a cyathium and dissect out a single male flower, consisting of a single stamen.  Draw, noting the typical junction between pedicel and filament.  Pull out a female flower and note the components.  What is the carpel number?  Draw.  

EXEMPLARS:

Aleurites fordii  
Tung Oil Tree
central Asia
oil (drying)

Euphorbia grandicornis 
Cow's-horn 
S. Afr. 
cult. orn.

Euphorbia milii 
Crown-of-Thorns 
Madagascar 
cult. orn.

Hevea brasiliensis* 
Rubber Tree 
S. Am. 
source of natural rubber

Manihot esculenta* 
Bitter Cassava 
trop. Brazil
food (from roots/cyanide!), tapioca

Ricinus communis*
Castor Bean
e/ne Afr., ME
oil, poison (ricin, toxalbumin)

ROSALES

Rosaceae – Rose family (Latin for various roses). 95 genera / 2800 species.


Observe a member of the rose family and note the stipules at the base of the leaf, found in almost all members of the family.  Make a longitudinal section of a flower and note the hypanthium.  What is the perianth/androecial position, ovary position, and gynoecial fusion of family members vary?  What are some fruit types of family members?  

EXEMPLARS:

Eriobotrya japonica
Loquat
China, Japan
fruit edible

Fragaria Xananassa* 
Strawberry 

fruit achenecetum

Malus domestica* 
Apple 
Asia
fruit pome 

Prunus Xdomestica*  
Plum  
Asia
fruit drupe 

Prunus persica*  
Peach  
China 
fruit drupe 

Pyrus communis* 
Pear 
Eur., w. Asia
fruit pome 

Pyrus kawakami  
Evergreen Pear 
Taiwan
cult. orn. 

Raphiolepis indica 
Indian Hawthorn 
S. China
cult. orn. 

Rosa sp.
Rose

cult. orn.

Rubus spp.* 
Blackberry, Raspberry 

fruit drupecetum

Moraceae – Mulberry family (Latin name for mulberry). ca. 40 genera / 1100 species


Make a sagittal longitudinal section of a fig (Ficus sp.) and note the inflorescence and/or fruit type.  What is their structure?  What are they called?  What is the plant sex?  The pollination mechanism?  

EXEMPLARS:

Ficus carica*
Fig (edible)
Moraceae
fruit crop

Ficus nitida
Indian Laurel Fig
Moraceae
cult. orn.

Ficus rubiginosa
Rusty Fig
Moraceae
cult. orn.

Morus sp.*
Mulberry
Moraceae
fruit crop

ROSIDS: Eurosids II

BRASSICALES

Brassicaceae (Cruciferae) – Mustard family (name used by Pliny for cabbagelike plants). 365 genera / 3250 species.


If available, note some economically important members of the Brassicaceae, e.g., some common vegetable plants such as brocolli, cauliflower, or mustard.  What class of compounds causes the distinctive odor of these plants (an apomorphy for the order)?  


Observe flowers of this distinctive family and note the calyx / corolla fusion and merosity.  What is the perianth type?  Count the size and number of stamens.  What is the stamen arrangement?  Draw.  Note the ovary and try making an ovary cross-section.  Finally, note the fruit.  How is it specialized?  What are the names of the two fruit types of this family?  
EXEMPLARS:

Brassica campestris*
Turnip 
Brassicaceae 
Storage Root 

Brassica oleracea v. botrytis*
Brocolli 
Brassicaceae 
Immature flowers 

Brassica oleracea v. capitata*
Cabbage 
Brassicaceae 
Veg. shoot 

Brassica oleracea v. cauliflora*
Cauliflower 
Brassicaceae 
Immature flowers 

Lobularia maritima 
Sweet Alyssum 
Brassicaceae 
Europe 

Raphanus sativus* 
Radish 
Brassicaceae 
Storage Root 

MALVALES

Malvaceae – Mallow family (name used by Pliny, meaning “soft”). ca. 250 genera / 4230 species.


A good exemplar of this family is Hibiscus.  Observe a flower and note the bracts subtending the calyx (what are they called?), the calyx aestivation, and the corolla aestivation.  What is the stamen fusion?  Make a flower longitudinal section to clearly see the ovary position, nectaries, and fusion of androecium and corolla.  Draw.  What is the specialized anther type?  Draw.  Note the style (through what does it traverse?), style branches, and stigmas.  Finally, make an ovary cross-section to observe the ovule number and placentation.  Draw.  
EXEMPLARS:

Chorchorus sp.*
Jute
fiber, from fibrovascular bundles

Chorisia speciosa
Floss-Silk Tree
cult. orn. 

Cola nitida*
Cola
flavoring plant

Gossypium sp.*
Cotton
fiber, from seed trichomes

Hibisus sp.
Hibiscus
cult. orn. 

Theobroma cacao*
Chocolate
flavoring plant, fr. roasted seeds

SAPINDALES

Anacardiaceae – Cashew family (Gr. for heart-shaped, after swollen, red pedicel in cashew fruit). 70 genera / 875 species.

EXEMPLARS:

Anacardium occidentale* 
Cashew 
Anacardiaceae 
trop. Am. 

Mangifera indica* 
Mango 
Anacardiaceae 
Indomal. 

Pistacia vera* 
Pistachio 
Anacardiaceae 
Iran-c. Asia 

Schinus terebinthifolius  
Brazilian Pepper Tree
Anacardiaceae
Brazil

Rutaceae – Rue / Citrus family (Latin for rue). 153 genera / 1800 species.

EXEMPLARS:

Citrus spp.*
Citrus (orange, lemon, grapefruit, etc.)
Rutaceae
Fruit crops

Ruta graveolens
Rue
Rutaceae
Herb

Sapindaceae – Soapberry / Maple family (name meaning “Indian soap,” from the use of soapberry).  133 genera / 1560 species.

EXEMPLARS:

Cupaniopsis anacardioides  
Carrot Wood Tree
Sapindaceae
Australia

Koelreuteria elegans, K. bipinnata
Chinese Lantern Tree
Sapindaceae
China, Japan

ASTERIDS


Dissect an ovule from a member of this group and note the unitegmic condition (see Lab 11, Embryology), an apomorphy for all or most of the Asterids.  What other, chemical apomorphy is present?  What is the typical corolla fusion of the Asterids.  

Ericales

Ericaceae – [including Empetraceae, Epacridaceae, Monotropaceae, Pyrolaceae] — Heath family (from Erica, a name used by Pliny, adapted from Theophrastus). 106 genera / ca. 3355 species.


Make a flower longitudinal section and draw, noting the corolla fusion, stamen fusion, nectaries, and ovary position.  Fill out a family sheet.  


Obtain fresh (or liquid preserved) material of a member of the Ericaceae exhibiting stages from young buds to mature flowers.  Open the flower buds and draw a stamen from each of 2-4 stages, up to open flowers at anthesis.  Note the 180˚ inversion of the anthers, an apomorphy for most of the group.  Note the anther dehiscence type and direction and any anther appendages that might be present.  


Dissect pollen grains from the anther of a member of the Ericaceae.  Stain the grains with toludine blue or acetocarmine.  If available, clear the grains in Hoyer's solution (see Lab 12, Palynology) and view with Phase contast or Nomarski (DIC) optics.  Note that the four pollen grains resulting from meiosis remain attached (at the time or release) as a tetragonal tetrad, an apomorphy for all but basal members of the Ericaceae.  Carefully draw a pollen tetrad, noting the boundaries of the pollen grains and the intersecting apertures.  

EXEMPLARS:

Arbutus unedo 
Strawberry Tree 
Ericaceae 
Mediterranean 
cult. orn. 

Rhododendron spp.* 
Rhododendron, Azalea 
Ericaceae 

cult. orn. 

Vaccinium spp.* 
Blueberry 
Ericaceae 

food-berry 

Xylococcus bicolor
Mission Manzanita
Ericaeae
California's
native

GENTIANALES

Apocynaceae [incl. Asclepiadaceae] — Dogbane/Milkweed family (Greek for “away from dog,” in reference to some taxa used as dog poison). 411 genera / 4650 species.


Obtain flowers of an "Asclepiadoid", a milkweed, formerly classified in the Asclepiadaceae.  Study the unusual flower morphology.  Open a flower from the side to expose the gynoecium.  Note and draw the two, distinct ovaries and styles, the latter leading to a common, enlarged stigma.  From the side of the flower, note and draw the unusual anthers, which develop into pollinia.  Take a dissecting needle and gently pull up on the "corpusculum", to which two arm-like "retinacula" and masses of connate pollen grains are attached.  What is the name of the structure consisting of adnate androecium and gynoecium?  


Obtain a flower of a more basal (non-milkweed) member of the Apocynaceae.  Make a flower longitudinal section and note the ovary, style, and stigma, and any appendages that might be present.  Do you see resemblances to the milkweed above?  

EXEMPLARS:

Asclepias sp.
Milkweed
Apocynaceae


Carissa grandiflora 
Natal Plum 
Apocynaceae 
Natal, S. Africa
cult. orn. 

Nerium oleander  
Oleander 
Apocynaceae 
Mediterranean-Japan
cult. orn. 

Catharanthus roseus*
Madagascar Periwinkle 
Apocynaceae
Madagascar 
Source of alkaloids vincristine (leucocristine) & vinblastine (leucoblastine), used to treat childhood leukemia

Rauvolfia serpentina* 
Snakeroot 
India 
Source or reserpine, an important alkaloid used to treat hypertension (high blood pressure) and psychotic disorders 

LAMIALES

Bignoniaceae – Bignoniaceae — Bignonia family (after Abbé Jean-Paul Bignon, 1662–1743, court librarian at Paris, friend of Tournefort).  109 genera / 750 species.


Draw a flower of this family, especially noting the corolla fusion, corolla symmetry, and stamen arrangement.  Observe and draw the seeds of a typical fruit and note their morphology.  

Jacaranda mimosifolia  
Jacaranda
Bignoniaceae 
N. W. Argentina  
cult. orn. 

Kigelia pinnata  
Sausage Tree
Bignoniaceae 
Africa
cult. orn. 

Spathodea campanulata  
African Fountain Tree 
Bignoniaceae 
Tropical Africa
cult. orn. 

Tecomaria capensis 
Cape-Honeysuckle 
Bignoniaceae 
South Africa
cult. orn. 

Lamiaceae – Lamiaceae (Labiatae) — Mint family (lamium, gullet, after the shape of the corolla tube or old Latin name used by Pliny).  251 genera / 6700 species.


Fill out a family sheet for an exemplar of the mint family.  Note particularly the leaf arrangement, stem shape (often 4-sided), inflorescence type, and ovary shape/style position.  Make a flower longitudinal section and draw.  Carefully remove the calyx and corolla of another flower and draw the 4-lobed ovary.  

Mentha piperita*
Peppermint 
Lamiaceae
Europe 
herb (leaf, oil) 

Mentha spicata*
Spearmint 
Lamiaceae
Europe 
herb (leaf, oil) 

Ocimum basilicum*
Basil 
Lamiaceae
Trop. Asia, Afr. 
herb (leaf) 

Origanum vulgare*
Oregano 
Lamiaceae
Mediter. region 
herb (leaf)

Rosamarinus officinalis*
Rosemary
Lamiaceae
Mediterranean
herb(leaf) 

Salvia officinalis*
Sage 
Lamiaceae
Mediter. region 
herb (leaf)

Thymus vulgaris*
Thyme 
Lamiaceae
Mediter. region 
herb (leaf)

Plantaginaceae s.l. — Plantain/Speedwell family (L. for sole of the foot, after the leaves of some species that lie flat on the ground)

Digitalis majus*
Digitalis 
Scorphulariaceae
Mediterranean
digitalis-cardiac glycoside

SOLANALES

Solanaceae — Nightshade family (Latin for sleeping or comforter). 94 genera /2950 species.


Fill out a family sheet of a family member.  Note the flower symmetry and corolla aestivation.  

EXEMPLARS:

Atropa belladona
Belladona
Solanaceae
Alkaloid atropine (eye dilator)

Brugmansia sp. 
Angel's Trumpet
Solanaceae
Cult. orn.
Capsicum*
Pepper
Solanaceae
Food (berry), flavoring
Datura sp.
Jimson weed
Solanaceae
Hallucinogen, poisonous

Lycopersicon esculentum*
Tomato
Solanaceae
Food (berry), flavoring

Nicotiana tabacum*
Tobacco
Solanaceae
Fumatory (carcingenic)

Physalis philadelphica
Tomatillo
Solanaceae
Flavoring plant

Solanum tuberosum*
Potato
Solanaceae
Food
APIALES

Apiaceae (Umbelliferae) — Carrot family (apium, used by Pliny for celerylike pl). 446 genera / 3540 spp.


Note the leaf attachment and inflorescence type of this family.  Draw a single flower, noting the inferior ovary and stylopodium.  Draw a fruit, a schizocarp of mericarps, noting the carpophore.  

EXEMPLARS:

Apium graveolens*
Celery
Apiaceae
Medit. region
Food (leaves), herb (fruits)

Conium maculatum
Poison Hemlock
Apiaceae
Medit. region
Poisonous plant

Coriandrum sativum*
Coriander, Cilantro
Apiaceae
Medit. region
Herb (fruits), flav (leaves)

Daucus carota*
Carrot
Apiaceae
Medit. region
Food (root), herb (fruits)

Foeniculum vulgare*
Wild Fennel
Apiaceae
Medit. region
Herb (fruits)

Petroselinum crispum*
Parsely
Apiaceae
Medit. region
Garnish (leaves)

Araliaceae — Ginseng family (possibly from French Canadian Aralie). 47 genera / 1325 species.


Note the leaf attachment and inflorescence type of this family.  Draw a single flower, noting the inferior ovary.  Make and ovary longitudinal section and note the placentation.  Draw.  Make an ovary cross section and draw, noting the carpel number.  What is the fruit type?  EXEMPLARS:

Fatsia japonica
Fatsia
Araliaceae

Cult. orn.

Hedera sp.
Ivy
Araliaceae

Cult. orn.

Panax sp.
Ginseng
Araliaceae

Medicinal uses/

Schefflera actinophylla
Schefflera
Araliaceae

Cult. orn.

Tetrapanax papyrifer
Chinese rice paper
Araliaceae

Paper

ASTERALES

Asteraceae (Compositae)—Sunflower family (after Aster, meaning star). 1528 genera / 22,750 species.


Note the typical inflorescence type of this family.  Make a longitudinal section of a head and draw, noting the compound receptacle, involucral bracts (phyllaries) and flowers.  Carefully remove and draw a ray flower and disk flower.  Note the ovary, calyx (modified as a pappus, which may be absent), and corolla.  Carefully dissect the corolla from the side and draw the distinctive stamen fusion.  Note and draw a fruit.  
Cynara scolymus*
Artichoke 
Asteraceae 
Medit.
Food (heads)
Helianthus annuus* 
Sunflower 
Asteraceae 
N. Am. 
Seeds, oil 
Lactuca sativa* 
Lettuce 
Asteraceae 

food (shoot) 
FAMILY CHARACTERISTICS: Example Sheet
FAMILY:  
Haemodoraceae


SPECIES SCIENTIFIC/COMMON NAME:  
Anigozanthos flavidus


Plant Habit 
e.g., herb, shrub, tree, vine

Stem Type - Underground 
e.g., rhizome, bulb, corm

Leaf Type 
e.g., simple, pinnate, palmate, geminate-pinnate, ternate

Leaf Arrangement 
e.g., spiral, opposite-decussate, distichous

Leaf Attachment 
e.g., sessile, petiolate, amplexicaul, sheathing

Leaf/Leaflet Blade Shape 
e.g., ovate, elliptic, lanceolate

Leaf/Leaflet Blade Base/Margin/Apex 
e.g., cuneate / serrate / acuminate

Leaf/Leaflet Surface 
e.g., glabrous, tomentose, pubescent

Stipule (+/-) 
e.g., exstipulate, stipulate

Inflorescence Type 
e.g., raceme, thryse, spike, panicle

Inflorescence Bract/Bractlet (+/-) 
e.g., bracteate, involucrate

Flower Sex 
e.g., unisexual, bisexual/perfect
Flower Bract/Bractlet (+/-) 
e.g., fls. bracteate, ebracteate

Flower Symmetry 
e.g., actinomorphic (radial), zygomorphic (bilateral)
Perianth Cycly 
e.g., dichlamydeous, homochlamydeous


Perianth/Corolla Type 
e.g., bilabiate, campanulate, urceolate


Calyx Fusion/Aestivation 
e.g., synsepalous / valvate


Corolla Fusion/Aestivation 
e.g., sympetalous / convolute


Hypanthium (+/-) / Shape 
e.g., hypanthium tubular

Stamen Position 
e.g., antisepalous, diplostemonous

Stamen Arrangement 
e.g., didynamous, tetradynamous, whorled, spiral

Androecium Fusion 
e.g., epipetalous, monadelphous

Staminode (+/-)/Shape 
e.g., present / oblanceoloid, filiform

Anther Attachment 
e.g., basifixed, dorsifixed-versatile

Anther Dehiscence/Direction 
e.g., longitudinal, poricidal / introrse, extrorse

Gynoecial Fusion 
e.g., syncarpous, apocarpous

Ovary Position 
e.g., inferior, superior

Perianth/Androecial Position 
e.g., hypogynous, perigynous, epigynous, epiperigynous

Carpel Number 
e.g., 1, 2, 3, 4, 5, 10
Locule Number 
e.g., 1, 2, 3, 4, 5, 10
Placentation 
e.g., axile, parietal, basal


Ovule Number (per carpel)
e.g, 1, 2, ∞

Style Position / Stigma Shape 
e.g., terminal, gynobasic / linear

Fruit Type 
e.g., drupe, loculicidal capsule, achene, follicetum
FLORAL FORMULA: 
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FAMILY CHARACTERISTICS
Fill out the states for the following characters.  

FAMILY:  



SPECIES SCIENTIFIC/COMMON NAME:  



Plant Habit 


Stem Type - Underground 


Leaf Type 


Leaf Arrangement 


Leaf Attachment 


Leaf/Leaflet Blade Shape 


Leaf/Leaflet Blade Base/Margin/Apex 


Leaf/Leaflet Surface 


Stipule (+/-) 


Inflorescence Type 


Inflorescence Bract/Bractlet (+/-) 


Flower Sex 


Flower Bract/Bractlet (+/-) 


Flower Symmetry 


Perianth Cycly 


Perianth/Corolla Type 


Calyx Fusion/Aestivation 


Corolla Fusion/Aestivation 


Hypanthium (+/-) / Shape 


Stamen Position 


Stamen Arrangement 


Androecium Fusion 


Staminode (+/-)/Shape 


Anther Attachment 


Anther Dehiscence/Direction 


Gynoecial Fusion 


Ovary Position 


Perianth/Androecial Position 


Carpel Number 


Locule Number 


Placentation 


Ovule Number (per carpel)


Style Position / Stigma Shape 


Fruit Type 


FLORAL FORMULA: 
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