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Plant Systematics Laboratory #7

DIVERSITY AND CLASSIFICATION OF FLOWERING PLANTS:
AMBORELLALES, NYMPHAEALES, AUSTROBAILEYALES, 
MAGNOLIIDS, CERATOPHYLLALES, AND MONOCOTS

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.  

NYMPHAEALES
Nymphaeaceae—Water-Lily family (Nymphe, a water nymph). 6 genera / 60 species.


If possible, study the rootstock (underground/underwater stem) of a water-lily.  Take a single flower and pull off a single part, working from the outer perianth parts to the innermost stamens.  Lay these out and observe the transition between perianth and stamens.  Draw or photograph outer, middle, and inner perianth parts and outer, middle, and inner stamens.  


Make a flower longitudinal section.  Draw and observe the ovary position. 


Make an ovary cross section.  Draw the placentation.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Nymphaea sp.
Water-Lily
Nymphaeaceae

cult. orn. 

magnoliIDS
laurales 

Lauraceae—Laurel family (L. laurus, laurel or bay). 45 genera / 2200 species.


Crush a leaf and smell the aromatic oils.  If feasible, make a leaf cross-section and note the oil glands.  


Observe the perianth cycly.  Pull off 1-2 stamens from the base and draw carefully.  Note any basal nectaries.  Note and draw the anther dehiscence.  Are any staminodes present?  

Draw the pistil.  Try to make a longitudinal section of the ovary and note the placentation.  Draw.  


If fruits are available, carefully make section to note the fruit type.  Is there an enlarged receptacular region?  Draw.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Laurus nobilis*
Laurel, Bay
Lauraceae
Mediterranean region
herb flavoring

Umbellularia californica
Calif. Laurel, Bay
Lauraceae
nw U.S., California
herb flavoring

magnoliales 

Annonaceae—Custard-Apple family (Anona, a Haitian name). 112 genera / 2150 species.


Carefully note and draw the leaf arrangement.  


From a flower sample, note the perianth cycly and merosity.  


Make a flower longitudinal section.  Remove one or more stamens (draw) and note the carpels and placentation (draw).  


If available, section a seed and note the ruminate endosperm (draw).  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Annona cherimola*
Cherimoya, Custard-Apple
Annonaceae
Andes, Peru & Ecuador
fruit tree

Magnoliaceae—Magnolia family (after Pierre Magnol of Monpelier, 1638–1715). 7 genera/200 species.


Note the stipulate leaves; the stipules encircle the stem, leaving an encircling stipule scar (draw).  


Pull off one perianth part, from outside to inside, and compare.  Draw.  What is the perianth arrangement?  


Note the distinctive elongate receptacular axis.  Note the spiral arrangement of stamens and pistils.  Pull off a stamen and draw.  Pull off a carpel, section sagittally (dividing it into two mirror image halves).  Note the placentation; draw.  


If fruits are available, note the fruit type and the seeds, with sarcotesta.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Magnolia grandiflora
Flowering Magnolia
Magnoliacae
s.e. United States
cult. orn.

Michelia doltsopa

Magnoliacae

cult. orn.
PIPERALES 
Aristolochiaceae - Birthwort family (Gr. aristos, best + lochia, childbirth, from resemblance of a species of Aristolochia to the correct fetal position).  7 genera / 410 species. 


Note the plant habit.  Draw a leaf, showing its attachment and arrangement.  


Draw one of the weird flowers.  Note that the great bulk of the perianth is interpreted as a calyx.  


Make a longitudinal section of a flower and draw, showing the androecium and gynoecium.  


Draw a close-up of the gynostemium, a fusion product of androecium and gynoecium.  


Make a longitudinal and cross section of an ovary (appearing like a pedicel.  What is the ovary position?  placentation type?  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Aristolochia gigantea
Birthwort, Dutchman's Pipe

Cultivated ornamental

Aristolochia grandiflorum
Birthwort, Dutchman's Pipe

Cultivated ornamental

Piperaceae—Pepper family ( piper, Indian name for pepper). 14 genera/1940 species. 


Note the stem habit.  Make a stem cross-section and note the "stelar" type.  


Make a cross section of the inflorescence and note the fleshy axis.  What is the inflorescence type?  


From several cross sections or side views of the inflorescence, note the flower structure.  Can you identify what a flower is?  Remove and draw each flower part.  Are the flowers bisexual or unisexual?  The 
If available, section a fruit and note the fruit type.  Draw.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Peperomia
Peperomia

Culivated ornamental

*Piper methysticum
Kava

Source of kava kava, tea/mild euphoric

*Piper nigrum
Black Pepper
India
Source of black and white pepper

MONOCOTS
MONOCOT APOMORPHIES 

Atactostele 


Observe the prepared slide of a monocot stem (e. g., Zea mays, Corn, Poaceae).  Note the atactostele, consisting of scattered vascular bundles, lacking a vascular cambium.  Make an outline drawing of the atactostele.  Draw and label (below) a close-up of a single vascular bundle, illustrating cells of the xylem tracheary elements (vessels), phloem sieve elements (sieve tube members), and fibers (phloem bundle fibers).  

Parallel or penni-parallel leaf venation


Observe the examples of monocot leaves, having parallel or penni-parallel venation. Draw and label (below) a close-up of the smallest veins, showing the transverse veins connecting two or more major parallel veins.  Compare the monocot with a typical non-Monocot Angiospermous leaf, which has reticulate venation.  

One Cotyledon 


Observe the prepared slide of a typical monocot seed in section.  Note the single cotyledon. Draw and label (below).  

MONOCOTS
ALISMATALES

Alismataceae—Water-Plantain family (Alisma, a name used by Dioscorides for a plantain-leaved aquatic plant). 11 genera/ca. 80 species.


Draw a leaf, noting the leaf attachment.  


Draw a whole flower in face view.  What is the perianth cycly?  


Note the gynoecium.  What is the gynoecial fusion?  Remove a stamen and carpel and draw close-up.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Sagittaria sp.
Arrowleaf

Cultivated ornamental

Araceae — Arum family (Arum, a name used by Theophrastus). 104 genera/ca. 3300 species.


Note the habit and leaf morphology of various examples of the Araceae.  What is the inflorescence type?  Draw.  Determine the flower sex and dissect and draw one or more flowers, noting all the parts.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Caladium sp. 
Caladium 

cultivated ornamental 

Colocasia esculenta* 
Cocoyam, Taro
trop. Asia 
Ornamental, food source in tropics 

Dieffenbachia sp. 
Dumb-cane 
trop. America 
Ornamental houseplant; poisonous 

Monstera deliciosa 
Monstera 
trop. America 
Ornamental (spathe white) 

Philodendron selloum 
Philodendron 
trop. America 
Cultivated ornamental 

Xanthosoma sagittifolium 
Yautia, Malanga 
W. Indies, S. Am.
cult. orn.; rhizome food source 

Zantedeschia aethiopica 
Calla Lily 
S. Africa 
cultivated ornamental 

Lemna sp.
Duckmeal 

Ecologically important 

Wolffia sp.
Watermeal

Ecologically important
ASPARAGALES 

Apomorphy:  Note exemplar seeds with black phytomelan in seed coats

Agavaceae—Agave family (after Agave, meaning “admired one”). Ca. 8 (-12+) genera/300+ species.


Note the plant habit and leaf morphology of typical members of the Agavaceae.  Scrap a leaf lengthwise on both sides with a stout blade and note the fibrovascular bundles that remain.  Study a flower and note the perianth cycly and ovary position, the latter variable in the family.  Draw a flower and an ovary cross section, noting the placentation.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Agave sp. 
Century Plant 

cultivated ornamental

Yucca gloriosa 
Spanish Dagger 
U.S.: N. Car. - FL. 
cultivated ornamental

Alliaceae—Onion family (Latin name for garlic). 13 genera/ca. 600 species.


Dig up the rootstock of members of this family and make a longitudinal section, noting the stem type.  Note the characteristic "alliaceous" odor.  Draw the inflorescence, which is characteristic of the family.  Note the flower perianth cycly and ovary position.  Draw a flower, stamen, and ovary, whole and in cross section.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Allium cepa*
Onion
Mediterranean region 
bulb edible

Allium sativum*
Garlic 
Mediterranean region 
bulb edible

Tulbaghia violacea
Society-Garlic

cultivated ornamental

MONOCOTS
ASPARAGALES (continued)

Amaryllidaceae—Amaryllis family (Latin name for a country girl). 59 genera / 850 species. 


Compare members of this family with the Alliaceae, with which it is closely related.  How are they similar in underground stem type, inflorescence type, and perianth cycly?  How do they differ in odor and ovary position?  Draw a flower, including an ovary cross section, noting the placentation.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Amaryllis sp.
Amaryllis

cultivated ornamental
Clivia miniata 
S. African Lily
South Africa
cultivated ornamental 

Hymenocallis sp.
Spider Lily

cultivated ornamental

Asphodelaceae—Asphodel or Aloe family. 15 genera / 780 species.


This family is characterized by the leaf texture.  Cut a leaf and note the succulent storage tissue.  If feasible, section and note the anatomical features.  Observe the inflorescence type and flower morphology.  Draw a flower, showing the perianth cycly, stamens, and ovary.  Make a cross section to note the placentation.  If available, study the fruits and seeds, the latter having characteristic arils.  Draw.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Alöe spp. 
Aloe
South Africa 
cultivated ornamental 

Bulbine spp.
Bulbine
South Africa
cultivated ornamental

Gasteria spp.
Gasteria
South Africa
cultivated ornamental

Haworthia spp.
Haworthia
South Africa
cultivated ornamental

ASPARAGALES 

Iridaceae—Iris family (after Iris, mythical goddess of the rainbow). 70 genera/1750 species.


Note the underground stem type.  Remove a leaf from the point of attachment to the stem.  Note the sheathing base.  Make a cross section of the leaf at this basal, sheathing region and two other sections 1/3 and 2/3 the distance from the base.  Draw these sectional outlines.  What is this leaf structural type called?  


Note the inflorescence type of exemplars.  How does it vary within the family?  


Draw a single flower.  How many stamens are there?  What is the characteristic stamen position?  If you are studying Iris or close relatives, what is distinctive about the styles/stigmas?  Finally, what is the ovary position?  Make an ovary cross section to note the placentation type.  Draw.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Chasmanthe aethiopica 
South Africa
cultivated ornamental 

Dietes spp.
African Iris 
South Africa 
cultivated ornamental 

Iris spp. 
Iris 

cultivated ornamental 

Sisyrhinchium spp. 
Iris 
California 
native 

ASPARAGALES 

Orchidaceae—Orchid family (orchis, testicle, from the shape of the root tubers). 700–800 genera / ca. 20,000 species.


If available, note epiphytic members of the orchid family.  What is the specialized root type?  The flowers require special and detailed study.  Note first that, with few exceptions, the flowers are resupinate, twisted 180˚.  Draw a flower in face view.  Note the perianth symmetry and cycly.  What is the inner, anterior tepal called?  Note the central column (gynostegium, gynostemium), a fusion product of androecium and gynoecium.  Locate the specialized anther.  Draw a pollinarium, pollinium, and viscidium.  Can you locate an operculum?  rostellum?  Where is the stigma?  Finally, observe the inferior ovary, often appearing as a pedicel.  Make an ovary cross section and note the distinctive placentation.  Draw.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Calodendrum sp.


cultivated ornamental

Dendrobium sp.


cultivated ornamental
Encyclia / Epidendrum sp.


cultivated ornamental
Vanilla planifolia*
Vanilla 
C., S. Am. 
capsules used as flavoring 

MONOCOTS:  COMMELINIDS

ARECALES

Arecaceae (Palmae)—Palm family (from areca, Portuguese for the betel palm). ca. 190 genera / 2000 spp.


Observe several palm plants, noting the (typically) single trunk and acrocaulis leaves.  Note the inflorescence position, whether infrafoliar, interfoliar, or suprafoliar.  Also note leaf type and posture.  


Note the inflorescence type and observe and draw a whole flower.  Note perianth cycly, stamen number, and ovary position.  From an ovary cross or longitudinal section, note and draw the placentation.  


Section a fruit and note the fruit type.  Draw.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Archontophoenix cunninghamiana
King Palm 
Queensl., N.S.W., Austr.
cultivated ornamental

Areca catechu*
Betel-Nut Palm 
Trop. Asia (cultigen) 
Stimulatory/med. seeds 
Calamus sp.*
Rattan Palm 
Old World tropics 
Stems-furniture, baskets

Caryota sp. (e.g., C. mitis) 
Fishtail Palm 
S. E. Asia 
cultivated ornamental

Chamaedorea costaricana  
Palm 
Costa Rica
cultivated ornamental

Chamaerops humilis  
Mediterr. Palm
Mediterranean region
cultivated ornamental

Cocos nucifera*
Coconut Palm 
Pan-tropical
Edible seed; husk (coir)

Copernicia cerifera*
Carnauba Palm 
n.e. Brazil 
Leaves - wax 

Elaeis guineensis*
Oil Palm 
W. Africa 
Pericarp/seeds - oil 

Phoenix canariensis
Canary Is. Palm
Canary Islands
cultivated ornamental

Phoenix dactylifera*
Date Palm 
w. Asia & n. Africa 
Edible pericarp 

Syagrus romanzoffiana 
Queen Palm 
c. Brazil to Argentina
cultivated ornamental

Washingtonia robusta  
Mex. Fan Palm 
Mexico in Son. & B.C.
cultivated ornamental

COMMELINALES

Haemodoraceae—Bloodwort family (Gr. haimo, blood, in reference to red pigmentation in roots and rootstocks of some members). 13 genera / 100 species.


Note the plant habit, underground stem type and leaf structural type.  Draw the dendritic trichomes.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLAR:

Anigozanthos sp. 
Kangaroo Paw 
s.w. Australia
cultivated ornamental 
Pontederiaceae– Pickerel-Weed family (for Buillo Pontedera, 1688-1757).  7 genera / 31 species.


Note the plant babit and plant habitat.  All members of this family are aquatics.  In Eichhornia crassipes (water-hyacinth), note the swollen, spongy petiole bases, functioning in floatation.  Also note the adventitious roots with prominent root caps.  If flowers are available, fill out a family sheet.  

EXEMPLARS:

Eichhornia crassipes
Water-Hyacinth
S. Am.
cultivated ornamental; weed
Pontederia sp.
Pickerel-Weed

cultivated ornamental
ZINGIBERALES 


Note the general characteristics (some of which are apomorphic) of this order:  1) leaves penni-parallel; 2) supervolute ptyxis, in which each half of the blade is rolled, one within the other; 3) diaphragmed air chambers in petioles; 4) ovary inferior.  The general floral formula is:  P 3 + 3   A 1-6   G (3), inferior 

Key to the eight families of the Zingiberales 

Fertile stamens 5-6 


Lvs. spiral, flowers unisexual (plants monoecious) 
Musaceae 


Lvs. distichous, flowers perfect 



Lower median tepal of inner whorl a large labellum; style widened into three stigmatic lobes 
Lowiaceae 


Lower median tepal of inner whorl not larger than others; style not widened into three stigmatic lobes 




Fruit a schizocarp; seeds 1 per carpel, exarillate 
Heliconiaceae 



Fruit a loculicidal capsule; seeds several per carpel, arillate 
Strelitziaceae 
Fertile stamen 1, staminodes 4, petaloid 


Anterior staminodes connate; fertile stamen not petaloid, fertile anther bithecal 



Leaves distichous; labellum derived from connation of two inner staminodes 
Zingiberaceae 


Leaves spiral; labellum derived from connation of five petaloid staminodes 
Costaceae 

Anterior staminodes distinct; fertile stamen petaloid, fertile anther monothecal 



Ovules several per carpel; seeds without aril 
Cannaceae 



Ovules one per carpel; seeds arillate 
Marantaceae 

ZINGIBERALES (continued)

Musaceae– Banana family (after Antonia Musa, physician to Emporer Augustus 63-14 BC).  3 genera (Ensete, Musa, and Musella) / ca. 40 species.


Note the plant habit, an herb with overlapping leaf sheaths that form a "pseudotrunk".  What is the leaf arrangement?  Note the penni-parallel venation and the diaphragmed air chambers in the petioles (Draw).  If possible, dissect the leaves from an erect shoot and observe, at ground level, the apical meristem with leaf primordia.  


Observe and dissect the female and male flowers.  Draw each.  What is the plant sex? What is the fruit type?  Draw a floral diagram and fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:
Ensete ventricosum 
Abyssinian banana 
Ethiopia
cultivated ornamental 

Musa textilis*
Manila-Hemp, Abacá 
Phillipines
fiber source 

Musa acuminata  
Banana

food source 

Musa xparadisiaca  
Banana
India
food source 

Strelitziaceae - Bird-of-paradise family (after Charlotte of Mecklenburg-Strelitz, wife of King George III).  3 genera (Phenakospermum, Ravenala, Strelitzia) / 7 species.


Note the leaf morphology and its penni-parallel venation.  How does the leaf arrangement differ from the Musaceae?  With one inflorescence, make a cross-section of the flowers and note their zig-zag arrangement, forming a monochasial cyme.  Draw.  Pull off a complete flower of another inflorescence and draw it.  Note the three outer tepals and three inner tepals, in the latter of which the two anterior tepals are connate.  Note the protruding stigma; gently pull this up to separate it from the androecium.  What is the stamen number, fusion, and dehiscence?  Make an ovary cross-section and draw.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Ravenala madagascariensis 
Traveler's-Palm 
Madagascar 
cultivated ornamental 

Strelitzia nicolai  
Giant Bird-of-Paradise
South Africa
cultivated ornamental 
Strelitzia reginae 
Bird-of-Paradise 
South Africa
cultivated ornamental 

Cannaceae— Canna-Lily family (Gr. canna, a reed).  1 genus (Canna) / 10-25 species.


Note the leaf arrangment.  Find and carefully remove the outer tepals and inner tepals.  Lay these in a row on the table, noting the difference in their morphology.  Pull off the showy, petaloid staminodes and stamen, from outside to inside, and also lay out in the row of tepals.  Carefully observe the single, fertile stamen.  Draw a close-up of the anther.  Note that it is monothecal.  Draw the unusually shaped style.  Finally, note the ovary position.  Make an ovary cross-section and draw.  If fruits are available, draw these.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:
Canna edulis 
Queensland Arrowroot 
Australia 
rhizome-easily digestible starch

Canna Xgeneralis
Canna, Arrowroot 
S. Am. 
cultivated ornamental 

Zingiberaceae– Ginger family (from a pre-Gr. name, possibly from India).  50 genera / ca. 1,300 species.


Note the leaf venation and arrangment of an exemplar species.  Pull off a complete flower and draw it in oblique view.  Carefully note the outer tepals and inner tepals.  What are the showy portions of the flower?  Note the single stamen and its position.  Note that the style traverses between the anther thecae.  What is the ovary position?  Draw a floral diagram.  


Fill out a family sheet.  (Note: Answer characters in bold first, then answer others as time permits.)

EXEMPLARS:

Alpinia speciosa 
Shell-Ginger 
e. Asia 
cultivated ornamental 

Curcuma longa*
Turmeric 
India?
rhizome-spice, in curry powder 

Elettaria cardamomum*
Cardamom 
India 
seeds used as spice 

Hedychium flavescens 
Yellow-Ginger
India
cultivated ornamental 

Hedychium flavum 

India
cultivated ornamental 

Hedychium gardnerianum 
Kahili-Ginger 
India 
cultivated ornamental 

Zingiber officinale*
Common Ginger 
trop. S.E. Asia
rhizome used as spice 

POALES

Bromeliaceae - Bromeliad family (after Swedish medical doctor and botanist, O. Bromell, 1639-1705).  59 genera / 2,400 species.


Note the trichome cover of various bromeliad species.  The trichomes function to absorb water from the atmosphere and water and mineral nutrients from runoff and also function in photoreflectance, perhaps in protecting the plant from UV radiation.  Scrape off some trichomes from the surface of a leaf into a drop of water or 50% glycerol on a microscope slide and cover with a cover slip.  Observe under a high powered compound microscope.  Draw, noting the details of the wall structure.  


Note the general morphology of different types of bromeliads.  Many bromeliads are epiphytic, some are "tank" species, in which the sheathing leaf bases form a catchment for rain water and detritus (and sometimes a home for animals).  If available, examine closely the sympodial growth form of Tillandsia usneoides, Spanish-moss.  Carefully draw a shoot, noting the sympodial units.  


Dissect a flower and fill out a family sheet.  Note the ovary position, which varies from superior to inferior.  Notice if scales are present at the base of the perianth, and note the characteristic twisted style/stigma.  Also note the fruit type (if available), usually a berry (sorosis in Ananas comosus) or a capsule, the latter with winged or plumose-crowned (comose) seeds.  

EXEMPLARS: (Classification of subfamilies after Givnish et al. 2005)

Subfamily Bromelioideae  [Some epiphytic, lvs. usu. spinose-serrate, G inferior, fr. berry, seeds w/o append.] 


Aechmea (tank bromeliad) 


Ananas comosus*
Pineapple 
seedless cultigen, derived from native S. Am. sp.; fruit sorosis 


Billbergia 

lvs. flat; inflor. often pendant; fls. lax 


Brocchinia 

tank bromeliad that is possibly carnivorous 


Bromelia 




Canistrum 

infl. head-like; bracts spiral, colorful 


Cryptanthus 

lvs. undulate 


Neoregelia 

lvs. forming "tank;" infl. head-like, from center of rosette 


Nidularium 

lvs. forming "tank;" infl. head-like, from center of rosette 

Subfamily Hechtioideae  [Usu. terrestrial, G superior, fr. capsule, seeds winged] 


Hechtia 

lf. margin spinose-serrate 

Subfamily Pitcairnioideae  [Usu. terrestrial, G superior, fr. capsule, seeds winged] 


Dyckia 

lf. margin spinose-serrate 


Pitcairnia 



Subfamily Puyoideae  [Usu. terrestrial, G superior, fr. capsule, seeds winged] 


Puya (e. g. P. alpestris) 

large, coarse lf. rosettes 

Subfamily Tillandsioideae  [Epiphytic, lvs. usu. entire, G superior, fr. capsule, seeds comose] 


Guzmania 

lvs. flat; inflor. pedunculate; fl. bracts colorful, spiral 


Tillandsia 

lvs. var.; inflor. unit spicate; fls. distichous; bracts colorful 


Tillandsia usneoides
Spanish Moss
s.e. U.S.; epiphytic 



Vriesia 

lvs. flat; inflor. unit spicate; fls. distichous; bracts colorful 

Cyperaceae - Sedge family (Gr. for several species of the genus Cyperus).  104 genera / ca. 5,000 species.


If cauline leaves are present, note the closed, sheathing leaf bases and the tristichous leaf arrangement.  Remove, observe, dissect, and draw a sedge spikelet, either in flower or fruit.  Study the flower morphology, noting that the perianth, if present at all, consists of bristle-like tepals.  Note the bracts (scales) arranged along an axis (rachilla), either in a spiral or distichous arrangement.  Study and draw the fruit type for this family, an achene.  

EXEMPLARS:

Cyperus involucratus 
Umbrella Plant 
W. Indies, S. Am.
cultivated ornamental
Cyperus papyrus*
Papyrus 
C. Africa, Nile Valley
cult. orn.; early "paper"

Juncaceae - Rush family (L. for binder, in reference to use in weaving and basketry).  7 genera/ca. 350 spp.


If material is available, study the flowers of a member of this family, noting the biseriate-homochlamydeous, scarious perianth, typically 6 stamens, and 3-carpellate, superior ovary.  Draw.  Also study and draw the fruit, a capsule, and contrast this fruit type with that of the Cyperaceae.  

EXEMPLAR:

Juncus sp. 
Rush 

ecologically important

Poaceae (Gramineae) - Grass family  (from Poa, Greek name for a grass).  668 genera / 9,500 species.


Note the leaves, which are distichous, with an open, sheathing leaf base and a ligule at the junction of sheath and blade.  Remove, observe, dissect, and draw a grass spikelet, either in flower or fruit.  Note its structure:  typically 2 glumes at the base of an axis (rachilla), and one or more florets on a very short lateral branch.  Draw a complete spikelet, then dissect open a floret, illustrating the lemma, palea, and reduced flower (lodicules, stamens, and pistil) or fruit within.  Study and draw the fruit type for this family, a grain.  

Arundo donax
Giant Reed
Europe 
weed

Avena sativa*
Oats 
Mediterranean region 
cereal grain 

Cortaderia sp. 
Pampas Grass 
Argentina 
cultivated ornamental 

Hordeum vulgare*
Barley 
Mediterranean region 
cereal grain 

Muhlenbergia rigida
Deer Grass
California
ecologically important

Oryza sativa*
Rice 
s. e. Asia 
cereal grain 

Phyllostachys aurea 
Golden Bamboo
China, Japan
cultivated ornamental Saccharum officinarum* 
Sugar Cane
Asia or E. Indies(?) 
sugar source 

Secale cereale* 
Rye 
Mediterranean region 
cereal grain 

Triticum aestivum*
Wheat 
Mediterranean region 
cereal grain 

Zea mays*
Corn 
Central, S. America
cereal grain 

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: 
K
C
A
G
or
P
A
G

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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