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COMPOSITION OF THE LISTS

The National, regional, and State lists are reported in a variety of formats.
‘A1l of the lists are initially arranged alphabetically by scientific name
followed by a second list, also alphabetical by scientific name, of those species
with infra-specific (subspecies, variety, or form) Indicator assignments. A
third list, alphabetic by scientific name, provides a list of synonyms related
“to the equivalent accepted name shown in the alphabetical scientific name list.

The State Tists also contain a fourth compilation, following the synonymy report,

of the species found in each State, alphabetized by common name and subdivided
into eight separate lists by life form (trees, shrubs, vines, forbs, grasses,
grasslikes [sedges and rushes], ferns and allies, and aquatics).

Nomenclature and distriéution follow the National List of Scientific Plant Names
(1982) except as modified by State distribution data from an unpublished plant
species geographic data base (Kartesz).

Epiphytic (e.g., mistletoes and some orchids) and nonrooted species (e.g.,
dodder) were excluded from the National List because their roots were
raspectively either never exposed to ground-level soil conditions or were not
in existence during all or part of the plant’s 1ife span. The current National
List contains only vascular plants, but a companion list of Bryophytes (mosses .
and 11ver~orts) that occur in wetlands is being developed to further define the
wetland flora of the United States. The Algae have also been excluded from the
current list.

Listings of the members of the National and appropriate Regional Interagency
Review Panels and the regional reviewers are included at the end of each list
(Appendix D). Not all catagories listed below are displayad in each National,
regional, or State report. The National alphabetical scientific name list is
reported by SCI-NAME, NAT-IND, RI1IND, R2IND, R3IND, R4IND, RSIND, R6IND, R7IND,
R8IND, R9YIND, ROIND, RAIND, RCIND, RHIND, and REGION. The National trinomial
list is reported by SCI-NAME, TRINOM, R1IND, R2IND, R3IND, R4IND, RSIND, RSIND,
R7IND, R8IND, R9IND, ROIND, RAIND, RCIND, RHIND, and REGION. The National,
regional, and State synonym lists are reported by SYNONYMY, SCI-NAME, AUTHOR,
and REGION. The regional and State alphabetical scientific name lists are
reported by SCI-NAME,AUTHOR, COMMON-NAME, R_IND, NAT-IND, and HABIT. The
regional and State trinomial 1ists are reported by SCI-NAME, AUTHOR, TRINCM,
R_IND, NAT-IND, and HABIT. The State alphabetical common-name lists are reported
within 1ife forms (HABIT) by COMMON-NAME, R_IND, NAT-IND, SYMBCL, SCI-NAME, and
HABIT.

The information in these 1ists is presented in the following categories. A brief
definition of the categories reportad in the various lists is given below:
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SCI-NAME (Scientific Name)

The genus and specie§ applied to the taxon by the Natgona1 List of
Scientific Plant Names (1982).

SYMBOL

Symbol assigned in the National List of Scientific Plant Names (1982),
consisting of the first two letters of the - ‘genus name and the first two
letters of the specific epithet, with additional numbers added in numeric
sequence to the four-letter symbol to break ties: Tentative plant
symbols for species not in the National List of Scientific Plant Names
(1982) have been created by taking the first two letters of the genus and
specific epithet, adding a numeric tie breaker, if necessary, and ending
with a question mark. All species have a unique symbol.

AUTHOR

The author of the sc1ent1f1c name as cited by the National List of
Scientific Plant Names (1982).

SYNONYMY

Alternate scientific names applied to the species by major regional or
State-floras.

TRINOM (TriﬁomEaI)

Varieties, subspecies, or forms which differ in Indicator assignment from
the species.

NAT-IND (National Range Of Indicators)

The National Indicators reflect the range of estimated probabilities
(expressedas a frequency of occurrenca) of a species occurring in wetland
versus nonwetland across the entire distribution of the species. A
frequency, for example, of 67%-99% (Facultative Wetland) means that 67%-99%
“of sample plots containing the species randomly selected across the range
of the species would be wetland. Aquestion mark (?) following an Indicator
denotes a tentative assignment based on the botanical literature and not
confirmed by regional review. When two indicators are given, they reflect
the range from the lowest to the highest frequency of occurrence in
wetlands across the regions in which the species is found. A positive (+)
or negative (-) sign was used with the Facultative Indicator catagories
to more specifically define the regional frequency of occurrence in
wetlands. The positive sign indicates a frequency toward the higher end
of the catagory (more frequently found in wetlands), and a negative sign
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indicates a frequency toward the lTower end of the category (less frequently
found in wetlands).

Indicator Categories

Obligate Wetland (0BL). Occur almost always (estimated probability >99%)
under natural conditions in wetlands.

Facultative Wetland (FACW). Usually occur in wetlands (estimated
probability 87%-99%), but occasionally found in nonwetlands.

Facultative (FAC). Equally likely to occur in wétlands or nonwetlands
(estimated probability 34%-66%).

Facultative Uonland (FACUlg- Usually occur in nonwetlands (estimated
probability 67%-95%), but occasionally found in wetlands (estimated

probability 1%-33%).

Oblicate Uoland (UPL). Occur in wetlands in another region, but occur
almost always (estimated probability >99%) under natural conditions in
nonwetlands in the region specified. If a species does not occur in
wetlands in any region, it is not on the National List.

The wetland Indicator categories should not be equated to degrees of
wetness. Many obligate wetland species occur in permanently or
semipermanently flooded wetlands, but a number of obligates also occur
and some are restricted to wetlands which are only temporarily or
seasondlly flooded. The facultative upland species include a diverse
collection of plants which range from weedy species adapted to exist in
a number of environmentally stressful or disturbed sites (including
wetlands) to species in which a portion of the gene pool (an ecotype)
always occurs in wetlands. Both the weedy and ecotype representatives of
the facultative upland category occur in seasonally and semipermanently
flooded wetlands.

R_iND (Regional Indicator)

The estimated probability (1ikelihood) of a species occurring in wetlands
versus nonwetlands in the region. Regional Indicators reflect the
unanimous agreement of the Regional Interagency Review Panel. If a
regional panel was not able to reach a unanimous decision on a species,
NA (no agreement) was recorded in the regional indicator (R_IND) field.
An NI (no indicator) was recorded for those species for which insufficient
information was available to determine an indicator status. A
nonoccurrenca (NO) designation indicates that the species does not occur
in that region. An asterisk (*) following a regional Indicator identifies
tentative assignments based on limited information from which to determine
the indicator status. In the listings for the States divided into two
regions (Montara, Wyoming, and Colorado), both regional Indicators are
reported. '
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The distribution of the species expressad by the regional codes usad in
the National List of Scientific Plant Names (1982). These code numbers

and regions are displayed in Figure l..

REGION
COOE

1

OPOWONOVU WM

COMMON-NAME

HABIT

A popular name applied to the species.

REGION

Northeast

Southeast
North Central
North Plains
Central Plains
South Plains
Southwest
Intermountain
Northwest
California
Alaska
Caribbean

Hawaii

STATE(S) IN REGION

ME,NH,VT,MA,CT,RI,WY,KY,NY,PA,
NJ,MD,DE,VA,CH
NC,SC,GA,FL,TN,AL,MS,LA,AR

MO, IA,MN,MI,WI,IL,IN
ND,SD,MT(Eastern),WY(Eastern)
NE,KS,CO(Eastern)

TX,0K

AZ,NM

NV,UT,CO(Western)

WA,OR, ID,MT(Western),WY(Western)
CA : :

AK

PR(Puerto Rico), VI(U.S. Virgin
Isls.), CZ(Canal Zone), SQ (Swan
Isls.)

HI(Hawaiian Isls.), AQ{American
Samoa), GU(Guam), IQ(U.S. Misc.
Pacific Isls.), MQ(Midway Isls.),
TQ(Trust territories of the
Pacific Isls.), WQ(Wake Isl.),
YQ(Ryukyu Isls. Southern)

Common name selection generally

follows Common Names for North American Plants (Kartesz and Thieret, in

press),

maintained by the Soil Conservation Service.

but some common names follow the current common name list

The plant characteristics and life forms assigned to each species in the
National List of Scientific Plant Names (1982) and by the Soil Conservation

Service,

10

Family names are listed alphabetically under specific life forms
restricted to these families.
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CHARACTERISTIC
OR LIFE FORM

Annual

Biennial

Clubmoss
LYCOPODIACEAE
SELAGINELLACEAE

Emergent

Epiphytic

Forb :

Floating

Fern
ADIANTACEAE
ASPLENIACEAE
BLECHNACEAE
CYATHEACEAE
DAVALLIACEAE
DENNSTAEDTIACEAE
DRYOPTERIDACEAE
GLEICHENIACEAE
GRAMMITIDACEAE
HYMENOPHYLLACEAE
LOMARIOPSIDACEAE
MARATTIACEAE
OPHIOGLOSSACEAE
OSMUNDACEAE
PARKERIACEAE
POLYPODIACEAE
-PSILOTACEAE
PTERIDAC EAE
SCHIZAEACEAE

I X
[AN NV}

E<—HANI O L O+ O =X

=
<<

CHARACTERISTIC
_OR LIFE FORM

Grass
POACEAE
Grasslike
CYPERACEAE
JUNCACEAE
Partly woody
Half shrub
Horsetail
EQUISETACEAE
Introducad
Native
Perennial
Parasitic
Pepperwort
MARSILEACEAE
Quillwort
ISOETACEAE
Shrub
Saprophytic
Submerged’
Succulent
Tree
Herbacaous Vine
Waterfern
AZOLLACEAE
SALVINIACEAE
Woody vine

The HABIT symbols are combined to describe the life form of the species
(e.g., ANG means annual native grass, IT means introducad tree).
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DIGITAL DATA BASE AVAILABILITY

The National List of Plant Soecies that Occur in Wetlands is maintained in a
microcomputer data base. This data base was created to track and document the
decisions made by the Regional Interagency Review Panels and to facilitate
generation of National, regional and State reports. The data base is organized
into 26 fixed-length and 3 variable-length fields and contains information on
plant taxonomy, geography, and wetland Indicator status. We expect to make
regional subdivisions of the data base and a user’s manual available on selected
magnetic media. An announcement of the format and ordering proceduress will be
distributed widely when the data base is available in digital form.

.
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Names and Terms

Names

Division. The major category is called a division and is
equivalent to phylum in the animal kingdom. Division
name endings indicate plants (-phyta) and fungi

(-mycota). in the top illustration are some exampies of

Magnoliophyta, the flowering plant division. The end-
ings of lesser categories indicate class (-opsida), sub-
class (-idae), order (-ales), and family (-aceae). Classifi-
cation of one specific plant is shown.

Class. Flowering plants are divided into 2 classes: Mag-.

noliopsida, the dicots, which have 2 seed leaves, and
Lilopsida, the monocots, which have 1 seed leaf (di =
two, mono = one, cotyledon = seed leaf). In the sec-
ond illustration are examples of Liliopsida, the monocot
class.

Family. The third group of plants shows some mono-
cots in the lily family, Liliaceae (see 128).

Genus Species. Next are 3 lilies in the genus Lifium. A
plant type is given a 2-part scientific name —a generic
name, the genus, which is a noun and is aiways capi-
talized, and a specific epithet, the species, which is usu-
ally an adjective. The 2 parts of the name, called a
binomial, are itaficized in print and underlined when
handwritten. The binomial is sometimes followed by a
name abbreviation of the person who first described
the plant in botanical literature. The specific lily here is
Liium michiganense, with the English common name
Michigan lily. A spontaneously occurring variation of a
species in nature also may have a variety (var.) name
(see 101). A hybrid between 2 species is indicated by
an X between the genus and new specific epithet (see
77). Hybrids may occur in nature or by plant breeding.

Common Names. As common names differ from
region to region, a plant may have many names. Some-

006064

times a common name is used for unrelated plants. So,
to be universally understood, botanists use the bino-
mial system of naming plants in Latin, a dead, unchang-
ing language. A plant variety that exists only through
cultivation has a common cultivar name (cv., cuitivated
variety) (see 93).

Terms

Habit vs. Habitat. The gross habit of a plant is how an
individual looks in its entirety, the complete plant.
Where a plant grows in its environment is called the
habitat, such as a beech-maple forest, a pond, or a
desert.

Herbaceous vs. Woody. Herbs have littie or no sec-
ondary vascular tissue and usually die back at the end
of the growing season. Herbs are considered to be
more advanced in evolution than woody plants (shrubs
and trees) with secondary vascular tissue, which persist
in growth year after vear.

‘Macroscopic vs. Microscopic. If a piant structure can

be seen with the unaided evye, it is macroscopic; if a
microscope has to be used to see it; it is microscopic in
size.

Metric Equivalents

10~* meter

10~% meter

0.001 meter, 0.04 inch
0.01 meter, 0.39 inch

1 namometer (nm}

1 micrometer (micron, um)
1 millimeter (mm)

J centimeter (cm), 10 mm

il

I

2.54 centimeters = 1inch
1 decimeter, 10 cm "= 3.9 inches
0.91 meter = 1 vyard
1 meter (m), 100 cm = 3.28 feet

COLOR CODE

orange: tepals (a) (see 27)

prown: stamens (b)

light green: stigma ()

green: peduncie (d), ieaves (e), stem ({}
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Root Types and Modifications

The root is the underground organ of the plant. lts pri-
mary functions inciude uptake of water and minerals
and anchorage of the above-ground {aerial) portions of
the plant.

Root Types

in conifers and dicots, a primary root (a), called a radi-
cle in the seed embryo, develops lateral branching
roots (b). As this system develops further, the individual
roots may show secondary growth due to cambial
activity. In many monocots, the first-formed roots of
the seedling, called seminal roots, eventually die. They
are replaced by adventitious roots (d), which emerge

" from the stem. Dicots may have accessory adventitious
roots, such as the aerial roots on vines such as ivy (see
16).

Root Modifications

Storage Roots. Plants may develop specialized, thick-
ened roots such as those found on carrot {Daucus, ),
beet (Beta), sweet potato (lpomoea batatas, see 112),
manroot (jpomoea pandurata). tuberous begonia
(Begonia), and dahlia (Dahlia). These roots are an adap-
tation for food storage and are seen in many biennials
and perennials. '

Prop Roots. Some plants develop supporting roots as
found in corn (Zea, h) and mangrove (Rhizophora).
Such roots are especially effective in anchoring the
shoot system in the soil, preventing them from capsiz-
ing in strong winds, heavy rains, and impact from
predators.

006066 -
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Contractile Roots. Contraction or shortening of some
roots helps pull down and anchor the plant more firmly
in the soil. Contractile roots (i) are common in herba-
ceous dicots and monocots, and occur in taproots,
adventitious roots, and lateral roots, and on roots of
underground storage stems such as bulbs and corms.

Symbiotic Relationships in Roots

Nodules. Some plants are stimulated by certain genera
of bacteria to develop extra tissues in the roots in the
form of nodules (), where nitrogen from the air is
“fixed,”” that is, converted to other forms, mainly
ammonia (NH,), which can then be converted to
organic forms such as amino acids. The bacteria and
plant exchange nutrients and metabolites in a mutually
beneficial relationship. Examples are found in alfalfa
(Medicago), clover (Trifolium), garden pea (Pisum sati-
vum), and garden bean (Phaseolus vulgaris).

Mycorrhizae. These are associations between fungi (n)
and plant roots (o). For the plant, the fungi increase the
uptake of minerals, particularly phosphorus. and also
water. Mycorrhizae are classified according to whether
the fungal strands (hyphae) invade. (endomycorrhizae)
or surround (ectomycorrhizae) the root cortical cells. A
third class is where fungi both invade and surround
{ectendomycorrhizae) root cortical cells. Most plants
have mycorrhizal associations which help them com-
pete with other plants. Mycorrhizae develop best in
nutrient-poor soils.

COLOR CODE

tan: dicot root system (a. b). scale leaves (j). stem axis
(k). nodules (1) ’

green:  leaves (c. e, g). orop roots (h)

white: monocot root svstem {d), roots (i, m, 0). fungus
{n)

orange: storage root (f)
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Root Tvpes and Modifications

Monocot Root System
Oryza
Rice

Prop Roots

- \ Dicot Root Sysiem

Verbascum
; :MU“ein
/i Storage Root
Daucus
Carrot

Dicot Roots with Nodules
Phaseoius
Bean

Contrac:ile Roots
Giadiolus corm

Coniier Roots with Mvcorrhizae
Picea
Soruce
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Stem Structure

Functions of the stem include conduction of materials,
support of the shoot system, and food storage.

Parts of a Stem

Shoot Tip. The stem shoot apex produces feaf primor-
dia (a) that develop into leaves (b).

Node. A node (c)is a place where a leaf or leaves arise
on the stem.

Internode. The elongated portion of a stem between
two nodes is called an internode (d).

Bud. A termina! bud (e), which develops at the end of
the stem, encioses a meristematic stem axis (f) with its
apical meristem (g). Axillary buds (h) are lateral buds
that form at the leaf-stem axils and may develop into
lateral vegetative shoots or flowers.

Bud Scales. Small, modified leaves or stipuies that
cover and protect the bud are calied bud scales (i).
Some buds lack scale coverings and are called naked
buds. -

Bud Scale Scar. Perennial woody stems exhibit scars (j)
at the sites where terminal bud scales were shed.during
previous years (k, ). '

Leaf Scar. A scar remains on the stem where a leaf stalk
{petiole) was attached. Leaf scars {m) and buds are spe-
cies-specific and, therefore, are useful for winter plant
identification.

Bundie Scar (Leaf Trace). The vascular bundles (n) from
a shed leaf appear as dots within a leaf scar.

Lenticel. Openings for gas and water exchange in the
stem surface, called lenticels (0), are found on some
plants with secondary growth.

000068
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COLOR CODE

red: apical meristem (g), maple bud scales (i},
procambium (p)

green: leaf primordia (a), leaf (b}, node (c), stem

internode (d), bean terminal bud (e}, bean
axillary bud (h)

white: stem axis (f)

tan: filac bud scales (i), leaf scar (m)

dark brown: bud scaie scars (j). bundle scars (n), lenticels
{o)

grav-pink: stem growth. last year (k)

gray: stem growth, 2 vears ago (I}
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Stem Modifications

Stems may be of various forms to serve different func-
tions, such as for food or water storage, for subterra-
nean or aerial anchoring devices, as a means of asexual
reproduction, or for climbing.

Bulb. A bulb is a short, underground, food-storage
stem axis with extremely reduced internodes and fleshy
scale leaves (a). An onion is the example here.

Corm. A solid, bulb-like, underground stem without
fleshy scales forms a corm. it has shortened internodes.
Examples are the food-storage, reproductive corms of
Cladiolus and Crocus (shown).

Pseudobuib. Some orchids that live upon other plants
(epiphytes) develop a fleshy stem internode with water
storage parenchyma.

Rhizome. Found near or below the soil surface, a rhi-
zome is an underground stem that produces scale-like
leaves and adventitious roots at the nodes. Rhizomes
are found in Iris (see 129), Fquisetum (see 20, 66), and
irish potato. A potato rhizome with a developing, edi-
ble tuber is shown. |

Spur Shoot. Some-trees have short, woody stems with
shortened internodes, such as apple (see 99) and
Cinkgo (see 72}.

000U70
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Stolon. A lateral stem, “runner” (k), from the base of
a plant develops long internodes, and where the apex
touches the soil, a new plant with shoots and adventi-
tious roots forms at a node. Strawberry (see 20) ang
the strawberry begonia shown form stolons.

Succulent Stem. Fleshy water storage stems of paren-
chyma are found in the spurge (see 103} and cactus
(see 85) families. A fleshy cactus stem is shown.

Tuber. Tubers are swollen, underground food storage
stems arising at the tips of rhizomes. They bear buds,
“eyes,” at the nodes on the potato tuber.

Vine. Vines are stems with fong internodes and may
have one of various types of climbing devices such as
tendrils opposite leaves at a node as in grape (see 104),
modified stipule tendrils (w) as in green briar, disc-
tipped tendrils (t) as in Virginia creeper, adventitious
roots as in philodendron and ivy (q), twining leaf tips as

" in gloriosa lily, and twining leaf petioles as in clematis.

or the entire vine may twine as in wood rose (lpomoez
tuberosa).

COLOR CODE

white: fleshy scale leaves (a), leaf buds (c), roots (j.
q). potato rhizome and tuber

yellow-tan; outer scale leaves (b)

tan: onion stem axis, bud scale (d), scale
covering (e, f), stem (o, r), tendril (t)

light yellow:  corm internodes, flower petals (i)

green: leaf (g, n. s). stem (m)

purple-green: orchid pseudobuib (internode), stipe (h), leai

®

purpie-red: stolon (k)
dark green: leaf (p)
light green: stem (u), feaf {v), tendril (w})



?¥337

Stem Modifications

disc-tipped tendril H

Parthenocissus
virginia Creeper
X 3

’{,%,\\\R —_ B node
u‘é.\i{,ﬁ \ \\\< internode
"%‘3‘\' \)
i,
AN

\
\

\ A

Stolon

Saxifraga

Strawberry Segonia

X 3
Smilax
Creenbriar
X %

Succuient Stem
Opuntia
Cactus
X #

internode

Rhizome

hion stern axis with developing uber
) Solanum tuberosum
arucal section
I Potato
N |
X 2




Leaf Types and Arrangement

Persistence

Deciduous. Perennial piants with leaves that are shed
annually have deciduous leaves.

Evergreen. Leaves that remain on a plant for more than
a vear are called evergreen. :

Lear Types

Conifer. The leaves of conifers are needie-like (a) or
scale-like, usually evergreen although some are decid-
uous, and usually have a single vein.

Ginkgo. This unique plant (see 72) has fan-shaped
blades (c) with dichotomous venation in which the
veins branch into two equal or unequal lengths.

Dicot. Most dicot blades have pinnate venation (e} in
which major veins diverge from one large mid-vein,
with smaller network connections between. Some
dicot blades have paimate venation (i) where several
jarge veins diverge from the petiole to the margins.
Some dicots have parallel venation.

Monocot. Most temperate zone monocots have nar-
row strap-shaped blades (f}) with sheathing bases (g)
surrounding the stem (h). With parallel venation, major
veins arise at the base, remain more or less parallel, and
converge at the tip with small vein interconnections.

00007

Some monocot leaf veins converge at the leal margins
instead of the tip, and some monocots have pinnate
venation.

Leaf Attachment

Petiolate. The leaf blade is attached to the stem by a
stalk called a petiole {d).

Sessile. When the feaf blade is attached directly to the
stem without a'petioie, it is sessile (a, f, n).

Leaf Form

Simple. A simple leai has one blade, which may be
broad (i), narrow, or needle-like (a).

Compound. A compound leaf has two or more blade-
like leaflets (j. k) attached to 2 petiole (d}.

Leaf Arrangement

Opposite. Two leaves {I) emerge opposite each other
on a stem. '

Alternate. in an alternate arrangement, single leaves
(m) are in a spiral attachment along the stem.

Whorled. In a whorled arrangement, several leaves (n)
emerge together around a stem node.

COLOR CODE

blue-green: blade (a)

green: shoot peg (b), petiole (d), biade (f. n)

dark green: blade (c)

vellow: blage (e)

light green: blade (i, m), sheath (g), stem (h), leatlets (k1
orange: blade (i)

rec: leaflets (j)
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Flower Structure

Parts of a Flower

Peduncle. The stalk that attaches the flower to the
oiant axis is called a peduncie (a). A pedicel is the stalk
of a single flower in a cluster (inflorescence) with the
pedicels attached to a peduncle (see 98, 100, 109).

Receptacie. The enlarged part of the flower axis
where floral parts are borne is the receptacle (b).

Sepals. The outermost whorl of floral parts are leaf-like
structures called sepais (c). While usually green, they
may be colored in some species {see 129, 130). Sepals
protect the developing flower in the bud stage. All of
the sepals, collectively, make up the calyx.

Petals. The second whorl of floral appendages are pet-
_als (d), which may be separate or partially fused
together. Usually, they are showy and may be colored.
All of the petals, collectively, make up the corolia.

Tepals. When the calyx and corolla look alike and are
petal-like, they are called tepals (see 126, 128).

Perianth. This term is used to refer to the calyx and
corolla together. ' :

Stamen. A stamen consists of a stalk-like filament (e)

with an anther (f). made up of, usually, 2 pollen sacs, at
the upper end. The connective (g) joins the polien sacs

000074
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containing pollen grains (h) (see 31). All of the stamen;
collectively, are termed the androecium (= m,;.
househoid).

Pistil. A pistil is made up of stigma, style, and ovary. .
the apex of the pistil is the stigma (i), where polien
grains adhere to the sugary, liquid excretions on the
suriace. Between the stigma and ovary is an elongatec
part of the pistil called the style (j). The ovary (k) con-
sists of one or more carpels, which contain the ovuiec
(see 28). Within the ovule (I}, megaspores are formecg.
one of which develops into the embryo sac containing
an egg (see 32). After fertilization, the ovules deveio;;
into seeds (see 37). That part of the carpel where the
ovules are attached is the placenta (see 28). A locuie
(m) is the chamber or space within a carpel. All of the
pistils within a flower are called, collectively, the gy-
noecium (= female household).

Number of Parts

In a broad generalization, dicot flowers tend to have
floral parts in whoris of 4 or 5 and monocots in series
of 3. For example, a dicot flower might have 4 sepals.
4 petals, and 8 stamens or 5 sepals, 5 petals, and 15
stamens. A monocot flower might have 3 sepals. 3 pe!-
als, and 6 stamens. When observing flowers, it is inter-
esting to determine number patterns.

COLOR CODE

light green: peduncle (a)

white: receptacle (b}

green: sepais (C)

optional: petals (d)

pive: filament (e). anther (f), connective (g). polier
(h)

DINK: stigma (i), stvie (j). ovary (k). ovuies (f)




Parts of a Flower
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Flower Structure Variations

Types of Flowers

Unisexual (Imperiect). A unisexual flower has either
staminate (a) or pistillate (b) structures.

Bisexual (Perfect). A bisexual flower has staminate (a)
and pistillate (b) structures.

Monoecious (= of one house). An individual plant
with separate (unisexual) staminate and pistillate flow-
ers is termed monoecious.

Dioecious (= of two houses). The term, dioecious, is
used when a species has separate staminate-flowered
plants and pistillate-flowered plants. .

Polygamomonoecious. An individual plant with bisex-
ual flowers plus staminate and pistillate unisexual flow-
ers is polygamomonoecious (poly = many, gamete =
sex cell).

Polygamodioecious. An individual plant with bisexual
fiowers plus staminate or pistillate unisexual flowers is

polygamodioecious. .

Complete. A complete flower has staminate (a) and
pistillate (b) structures, plus sepals (c) and petals (d).

Incomplete. An incomplete flower lacks one or more
floral parts. The incomplete flower shown lacks petals.

060076

Ovary Positions

Superior. The superior ovary (f) of the pistil is above
the site of attachment of other floral parts (stamens,
sepals, petals).

. Inferior. The inferior ovary (f} is below the site of

attachment of other floral parts.

Half-inferior or Half-superior. These are flowers that
show varying degrees of ovary (f) position irom par-
tially superior to partially inferior.

Placentation

Axile. By fusion of 2 or more carpels (g), the ovuies (h)
are attached to the placenta (i) at the central axis. The
ovary shown has 3 fused carpels.

Free Central. When fused carpels (g) nave lost their
inner walls and the placenta (i) is located in the center,
the placentation is free central.

Basal. The basal placenta (i) is located at the base of
the ovary. -

Parietal. The parietal placenta (i) is located on the inner
walls of carpels. which do not extend into the center
of the ovary.

COLOR CODE
blue: stamen (a)
pink: pistil (b). ovary (f). carpel wall (g), ovuies (N
green: sepals (). peduncie (e)
_ vellow: petals (d)

dark pink: piacenta (i)



Unisexual Unisexual
(imperfect) (imperiect)
staminate pistillate

Bisexual : Bisexual
(periect) {pertect)
complete incomplete

Types of Flowers

Inferior ] €

Ovary Positions

Free Central

Parietal

Placentation
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Fruit—Dry Types

4 fruit is the seed-bearing structure in flowering plants
(conifer seeds are borne in a cone).

ingehiscent, Dry Fruit Types

An indehiscent, dry fruit does not open at maturity.
The tissues are composed of parenchyma and/or scle-
renchyma (see 8) at maturity.

Achene. An achene (a)is a type of 1-seeded fruit with
a thin wall (pericarp).

Grain (Carvopsis). A grain () is a type of achene found
in grasses (Poaceae, 123), which originates from a
superior ovary (see 28).

Cypsela. An achene that originates from an inferior
ovary, and commonly has a hairy pappus (d) present is
a cypsela (e). :

Nut. An achene-type fruit, the nut (f) is hard and bony,
and may result from a compound ovary.

Samara. The samara isa type of winged achene, which
may be single, as in elm (h), or double, as in maple (i).

Schizocarp. Carpels of a compound ovary break apart
into mericarps (j), which function as achenes in the
schizocarp type fruit.

00607
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Nutlet. A small nut is cafled a nutlet (k).

Dehiscent, Dry Fruit Types

A dehiscent, dry fruit opens to release seeds at maty-
rity. The fruit splits under tension along definite lines or

breakage points.

Follicle. Composed of 1 pistil, the follicle () splits along
1 line.

Legume. A legume (m) originates from 1 carpel, which
splits along 2 lines. and is the fruit type of the pea famiiv
(see 100). A type of legume, the seeds of a loment (n)
are partitioned into sections. The carpel of a spiral leg-
ume (o) coils.

Capsule. Capsules have more than 1 carpel and are
classified by the mode of dehiscence. The septicidal
capsuie (p) opens in the plane of carpel union. A locu-
licidal capsule (g) opens in the middle of each carpel.
A circumscissile capsule (r} opens around a horizontai
line. A poricidal capsule (t) releases seeds through

“pores at the top.

Silique. A silique has 2 narrow pieces (valves, u) sepa-
rated by a partition (replum, v). A rounded form s
called a silicie (w, x). These are fruits of the mustard
family (see 96).-

COLOR CODE

tan: achene (a). cypsela (e), nut (f), schizocarp
mericarps (j), nutlets (k), spiral {0), septicidai
capsule (p), seeds (s), valve (x)

white: grain (¢), pappus (d). replum (v, w)

red-brown: bracts (b)

brown: cup (g). legume (m), loculicidai capsuie (al-
seeds (y)

vellow-tan: single samara (h)

green: double samara (i), circumscissile capsuie ir).
valve (U}

vellow: iollicte (1), loment (n), poricigal capsuie (t)



Single Samara
Ulmus americana
American Zim

oticidal Capsule
ododengron
ocodendron

Locuiicical Capsuie

Lifium
Lity

Achene
Rumex crispus
Curied Dock
X 62

Double Samara
Acer saccharinum
Siiver Mapie
X %

Follicie
Asclepias
Milkweed
X %

Circumscissle Capsule
Plantago
Plantain
X 6

Dry Fruit Types

iy

e

il
GCrain ’

. O"”" Cypsela
Rxcg Soiidago
X 5% Coldenrod

X 10

Schizocarp
Daucus carota
wiid Carrot

X T4

Loment Legume

Nut

Quercus velutina
Black Oak

X 1

[

Nutlet
Mentha
Mint

X 16

.w('mosa Soiral Legume
Mm:osa Mecicago
Lecume X 2% Black Mecick
gum X 4%
Robinia
Black Locust
X % Y
u
u Siique
Brassica
Mustard
X1 ..
Siiicle
Lunaria
Honesty

Poricidal Capsuie
Papaver

X 1
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Fruit—Fleshy Types, Compound

Fleshy Fruit Types

The ovary or fruit wall (pericarp) consists of an outer
layer (exocarp). middle layers of parenchyma (meso-
carp). and an inner layer (endocarp). The parenchyma
tissues are filled with sugars. starch, and/or fats at
maturity.

Berry. The entire pericarp (b, ¢) of a berry is fleshy.
There may be one or more carpels and seeds (d).

Pepo. A berry with a hard-rind pericarp composed of
exocarp (e) and endocarp is a pepo fruit. It is derived
from an inferior ovary (see gourd family, 94).

Hesperidium. A leathery-rinded berry,. the hesperi-
gium exocarp (h) of compact collenchyma contains oil
glands. There is a spongy mesocarp (i) and an endocarp
{j), which produces juice sacs. This type, commonly
called citrus, is found in the rue family (see 107).

Drupe. The drupe fruit ovary wall develops into a

000080

fleshy mesocarp (n) and a stony endocarp (o) over usg-
ally 1 seed.

Pome. A pome has a pericarp of cartilaginous endo-
carp {r) lining the seed (q) cavities {locules), which are
surrounded by fleshy parenchyma exocarp (s). Outsige
the inferior ovary wall is an expanded floral tube (t) of
fleshy parenchyma. (For flower to fruit development.
see rose family, 99.)

Compound Fruit

Aggregate Fruits. The separate carpels of one flower
stay together as a unit in an aggregate fruit. Exampies
are an aggregate of drupelets (x), as in black raspberrv
fruit, and an aggregate of achenes, as in strawberry
fruit.

Multiple Fruits. The carpels of separate flowers in a
cluster stay together as a unit in multiple fruits as in a
multiple of achenes in osage-orange and pineapple.

COLOR CODE

tan: pedicel (a), peduncle (. p). seed (c. k. V).
. endocarp {0)
purple:

exocarp (b)
white: mesocarp (c. f, i, z), seed (g), exocarp (s).
floral tube (t)
green: exocarp (e}, peduncle (v), sepal (w)
yellow: exocarp (h)
pale vellow: endocarp (j. r}
red: exocarp {m), mesocarp (n), epidermis (U}
brown: seed (qQ)
dark blue: drupelet exocarp (x}

vellow-green: epidermis (y)




Hesperidium
Citrus imon
Lemon

Compound Fruit
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Fleshy Fruit Types

.

Pepo
Cucumis sativus
Cucumber

X %

Drupe
Prunus aviurm
Cherrvy

X 1%

Pome
Malus
Appie
X 1

Aggregate Fruit of Drupelets Multipie Fruit of Achenes
Rupus occicentalis Maciura pornirera

Black Raspoerry Osage-orange

X 3 X 3



Liverworts, Hornworts, Mosses:
Bryophyta

This most primitive group of green land plants consists
mainly of perenniais. The plants are small in size due to
an inefiicient conductive system, lacking vascular tis-
sue. Humid habitats provide a water medium for the
motile (flagellated) sperm to reach the egg. Bryophytes
cannot tolerate salt water or excessive heat, dryness,
ireezing, or pollution.

Bryophytes have two generations. The dominant plant,
the gametophyte generation, develops from a In (hap-
loid) spore and produces sperms and eggs. A fertilized
egg forms a 2n zygote, which develops into the spo-
rophyte. By meiosis, the sporophyte produces 1n

spores that are dispersed and develop into gameto- -

phyte plants. in some bryophytes, asexual structures
called gemmae cups (a) contain gemmae (b) that
develop into gametophytes.

Hepaticae (Liverworts). The liverworts are primitive
bryophytes. The gametophyte is flat and strap-shaped
as in Marchantia or leafy as in Bazzania. The gameto-
phyte body (thallus, ¢) branches egually
(dichotomously). - '

Marchantia polymorpha

This species has unisexual thalli (dioecious). The male
gametophyte develops antheridia-bearing  stalks
(antheridophores, d), which produce motile sperm in
its disc-shaped top. The female gametophyte develops
an archegoniphore (e), which produces archegonia,
flask-shaped structures containing eggs, under its
umbrella-shaped top. After fertilization, a 2n zygote
develops into a sporophyte, which, in turn, produces
spores that develop into gametophytes.

Anthocerotae (Hornworts).

Anthoceros punctata

The gametophyte thalius (f) forms a flat rosette. Male
and female structures occur in the upper layers of the
thallus. The union of sperm and egg produces the spo-
rophyte. A foot (g) secures the sporophvte (h), to the

gametophvte thallus. The sporophyte splits at the top

into 2 valves to expose the spores.

Musci (Mosses). All moss gametophvtes have 3 to 3
ranked leaves. Most mosses deveiop from a spore into
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a thread-like structure with rhizoids, then into a iean
gametophyte. The young sporophyte is green anc
photosynthetic. lts firm tissue eventually turns brown
and may persist on the gametophyte for years. Unlike
the liverworts and hornworts, mosses show a great
de_al of variation in gametophytes and sporophvtes.
Mosses form large colonies by fragmentation ang
gemmae. '

Sphagnum centrale

The peat mosses (Sphagnum. i) grow in acid bogs. They
secrete hydrogen ions, contributing to the acidity. This
acid environment delays the vegetation decay process.
Thus, sphagnum mosses contribute to mat formation at
the open water margin of the bog. This provides a hab-
itat for other types of plants. Undisturbed. a bog can
eventually develop into a forest through the process of
succession. Due to its great water-holding capacity,
Sphagnum peat derived from old bogs is added to gar-
den soil to acidify it and hold moisture.

Andreaea rupestris

This plant is found mainly on rocky. outcroppings. The
leafy gametophyte (j) is branched. The sporophyte is
raised on a stalk (pseudopodium, k). When the capsuie
(1) dries the inner walls contract into 4 slits, reieasing the
spores.

Tetraphis pellucida

Moist rotting logs in coniferous forests provide the
main habitat for this plant. Leafy gametophytes (m).
attached by rhizoids (n), produce gemmae cups (o).
The sporophyte is borne on a long stalk (seta, p), which
twists near the capsule (g). A pleated covering (caiyp-
tra, r) protects the capsule; it falls off at maturity. A lid
{(operculum) opens to expose 4 teeth (peristome. s).
Spores are released by wind or animals shaking the
capsuie.

COLOR CODE

green: " gemma cup (a. 0). gemmae (b), thallus (c. 1. j.
m)

tan: antheridiophore (d}, archegoniophore (e). foot

(8). pseudopodium (k). capsule {I. q). seta (p).
caivptra (r), teeth (s}

black: sporophyte (h)
grav-green: thallus (i}
white: rnizoids (n) 000082
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Liverworts, Hornworts & Mosses
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Cametophyte
with gemmae
X 2%

Marchantia polymorpha
Common Liverwort

Male Cametophyte
X 2%

Female Cametophyte
X 2% .

Anthoceros punctata
Common Hornwort
gametophyte at base

1
! .
—p i sporophytes above
l. X 3
Cametophvyte 1. ‘\ ‘
with gemmae ' \ Sphagnum centraie 1 — 35
X 6 ! Peat Moss %
gametophyte
X 14

i
Cametophyte &

with stalked sporophytes

X 6
Andreaea rupesiris
MosS

Tetraphis peilucida gametopnvte

four-tooth Moss sporopnvtes at (00
X 13
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Clubmosses, Spikemosses, Quillworts:
Lycopodiophyta

This distinct group of ancient plants has five living gen-
e-a. Common features are single-veined leafy appen-
cages (microphvils), two-part branching which may be
egual or unequal. axillary sporecases (sporangia), and
fiagellated sperm.

Lvcopodiales (Clubmosses). Lycopodium, with 400
species, is found worldwide, with most species in the:
tropics. Plants are herbaceous, perennial, and usually
evergreen. No leal outgrowths (ligules) are present.
Some species bear sporangia in terminal spikes
{strobili).

Lycopodium annotinum Stiff Clubmoss

A creeping horizontal stem (rhizome) has upright
shoots with annual constrictions (a). The spirally
arranged leaves (b) are narrow and spread in difierent
directions. in the alternation of generations, the spore
germinates into a plant (gametophyte) bearing maie
and female sex cells (gametes). After fertilization, an
embrvo develops into a sporophyte, the dominant
olant. A “cone’ (strobilus, c) of specialized leaves (spo-
rophvlis), bearing sporangia in the axils, terminates an
upright shoot. The sporangia contain one type of spore
(homosporous).

Selaginellales (Spikemosses). Selaginella, the single
genus, has about 600 species. Differing from Lycopo-
dium, there are ligules, root-like organs (rhizopnhores)
occurring at dichotomies, and sporangia always in a
“cone,’”’ bearing spores of two sizes (heterosporous).
Reproduction is the same as shown beiow in /soetes.

000034

Selaginella rupestri§ Rock Spikemoss
The creeping stem has spirally arranged leaves (d), rhi-
zophores (e), and 4-sided fertile spikes (f).

Isoetales (Quillworts). These plants are considered by
some to be the last remnant of the fossil tree lycopods
due to their peculiar secondary growth, heterospory
and presence of liguies. lsoetes, with 60 species, grows
mostly submerged in lakes, ponds, and streams.

Isoetes echinospora Braun’s Quillwort

The sporophyte has an enlarged perennial under-
ground stem, the corm (g). The roots (h} branch dichot-
omously, and annual strap-shaped leaves (i) grow in a
spiral cluster (rosette). The leai has a ligule (j), 4 vertical
air chambers (k), and an expanded fertile base covered
by a flap (velum, l). At the bases heterosporous leaves
(mega- and microsporophvlls) bear megasporangia (m)
containing-large spores {(megaspores, n) or microspor-
angia (o) with small spores (microspores). The mega-
spore wall is ornamented- variously according to
species. The megaspores develop into femaie game-
tophytes, while the microspores produce male
gametophytes.

Stylites andicola

This plant, forming cushions in marshes, was discov-
erec in the Andes Mountains of Peru in 1957. The stem
(p) branches dichotomously with the leaves (q) atop
each section. The roots (r) develop on the sides of the
stem.

COLOR CODE

cark green: leaves (b}

green: spike {c). leaves (d. q}. ligule (j)

white: rhizophores {e), roots (h, r), megasporangium
(m}, microsporangium (o)

1an: velum (1), stem (p)

lignt green: spike (f), leaves (i)

brown: corm (g)

vellow: megaspore (n)
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Horsetails and Scouring Rushes:
Equisetophyta

The single genus, Equisetum, with 15 species, is the
only present-day member of plants in this division. It is
related to the fossil plant Calamites. Species of Equise-
tumn are found worldwide except in Australia and New
Zealand.

Characteristics. These plants are less than 1 m in
height, with the exception of the tropical £. giganteumn,
which grows to 8 m in height. The plant consists of a
jointed underground perennial rhizome and annual
upright jointed shoots. Species with branched shoots
are commonly called "“horsetails” and unbranched spe-
cies are known as “‘scouring rushes” because of their
earlier use as pot scrubbers (effective because of the
presence of silica in the stem suriace). The photosyn-
thetic stem is round and grooved on the outside and
hollow in the center. At the stem node is a sheath of
greatly reduced leaves of various teeth-like shapes,
depending on the species. In branched species, whorls
of branches develop at the base of the leaf sheath.
Internodes of the rhizomes and aerial shoots elongate
by means of basally localized intercalary meristems (see
15). :

Reproduction. The plant has an alternation of a spo-
rophyte generation with an either male or bisexual

gametophyte generation as follows. The sporophyte

produces a terminal “‘cone’ (strobilus) with whorls of
hexagonal scales (sporophylis) on stalks. Attached to
each scale are 5 to 10 spore-bearing sacs (sporangia)
containing alike spores (homosporous). The spores,
which contain chlorophyll, germinate within a few
days. They develop into tiny green thalloid gameto-
phytes which produce antheridia with sperm or both
antheridia and archegonia. Fertilization of the egg in an
archegonium by a sperm results in a zygote which
develops into a new sporophyte plant.

060688
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Equisetum hyemale

Equisetum variegatum  Variegated Scouring Rush

Fouisetum stems (a) are grooved and possess hollow
air channels within. The air channels include a central
canal (b), carinal canals (c), and valiecular canals (d) at
the bottom of each groove. Size and shape of the air
canals vary with species.

Fquisetum arvense  Field Horsetail

This species has two forms (dimorphic). In the spring,
an unbranched fertile shoot (e) emerges from the rhi-
zome (f). It is short-lived and dies back when the spores
are shed from the strobilus (g). The other form of stem
(h) is smooth and branched (i). By summer, . the
branches have elongated. The leaf sheaths (j) in this
species have dark, lance-shaped teeth (k).

Equisetumn laevigatum  Smooth Scouring Rush

The scouring rush stem (l) is unbranched. The leaf
sheath (m) is flared and has deciduous teeth (n). The
strobilus (o) shows the hexagonal surface of the spo-
rophvlis (p). .

Common Scouring Rush

A sporophyll removed from the strobiius exposes the
sporangia (gj containing spores. ‘

Equisetum scirpoides ~ Dwarf Scouring Rush

A spore (r) surface spiits into 4 strips of water-absorb-
ing (hydroscopic) elators (s). When dry, the elators (t)
expand and aid in spore dispersal.

COLOR CODE

green: stem (a, h). branches (i), sheath {j).
~ sporangum (q)

coloriess: canais (b. ¢, d}

tan: shoot (e). strobilus (g)

dark brown:  rhizome {(f)

vellow-green: stem (I), sheath (m), suriace of sporoonvlis
(p). spores (r), elators (s, 1)
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Magnoliidae

Magnolia

many, separate parts
bisexual
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Hamamelidae

Birch Family (Betulaceae)

Betula Birch

few, separate parts
unisexual

inferior ovary
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‘lowering Plants: Magnoliophyta
“lassification

‘he dominant plants of the earth today are the flow-
ring plants. While their fossil record dates from the
-retaceous period, when they diversified rapidly, their
ncestral origin is not known {see 41, 42). Sizes range
rom a 1-mm duckweed (Wolffia) to the 100-m Austra-
an gum tree (Fucalyptus).

lowering plants are called angiosperms, plants that
ave seeds enclosed in a fruit that develops from an
vary. The division, Magnoliophvta. is divided into 2
lasses: Magnoliopsida, the dicots (embryos  with 2
eed leaves — cotyvledons), and Liliopsida, the mono-
ots (embryos with 1 seed leaf). in the Croanist clas-
fication system, there are 354 families in the two
lasses.

icot (Magnoliopsida) Subclasses

tagnoliidae (36 families). These flowering plants are
mong the most primitive. Their flowers usually have
1 indefinite number of parts with many petals, many
amens, and many separate carpels. Pollen grains have
ne pore (see 31).

amamelidae (23 families). The flowers are small, usu-
ly unisexual, and .are adapted towards wind
ollination. '

aryophyilidae (14 families). This group alone has the
rater-solubie betalain pigments (see 4) of betacvanins
eet red-purple) and betaxanthins (yellow, orange,
range-red). The flower ovary usually has free-central
> basal placentation (see 28) and the ovule integu-
ients are twisted and bent.

ilieniidae (69 iamilies). The flower has many stamens,
hich mature in a2 sequence from inside to the outside.
irietal placentation of the ovules is common.

osidae (108 families). Structurally, this group has no
1e common feature, but developmentaily, the plants
‘e between the primitive Magnoiiidae and the
jvanced Asteridae.

steridae (43 ‘amilies). In 70% of these plants, the
ower petals are fused, at least at the base, and the
amens arise from the petals.

onocot (Liliopsida) Subclasses

lismatidae (14 Jamiiies). These primitive MONOCOLS
‘e mostly aguatic plants. The flower carpeis are usu-

5
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ally separate and the pollen grains possess three pores
(see 37). :

Commélinidae (16 families). Plants in this subclass are
mostly terrestrial. The.flower carpels are usually joined
and the seed usually has a starchy endosperm (see 40).
The sepals and petals are separate, or reduced to bris-
tles or absent.

Zingiberidae (9 families). This subclass is separated
from Commelinidae by the presence of septal nectar-
ies, and vessels (see 8) are found only in the roots.

Arecidae (5 families). The flowers are usually small and
numerous in a cluster, subtended by a bract {spathe).
and often aggregated into a fleshy spike (spadix).’

Liliidae (17 families). Tepals (sepals and petals that look
alike) and well-developed nectaries are usually present
in the flower. This subclass includes the most special-
ized monocot flowers.

Evolutionary Floral Trends

Evolutionary changes from primitive to more advanced
forms may include the following. ' _
Reduction, where flower structures are less in size,
number, and kinds of parts. Petals are most frequently
iost; stamens or carpels may be lost (bisexual to unisex-
ual flowers, see 28), with, usually, sepais the last to be
lost because they protect the young flower.

There may be fusion of parts, such as petais forming 2
tube instead of being separate.

Instead of a superior position, the ovary is in an inferior
position (see 28). The lower, less-exposed position
provides more protection of the ovules. The shift from
insect to wind pollination is regarded as an advancec
evolutionary change.

A change from radial to bilateral symmetry is an adap-
tation for specific insect pollinators. In radial (actiro-
morphic) symmetry, similar parts are regulariv arrangec
around a central axis. With bilateral (zygomorphicl
svmmetry, flowers can be divided into equal halves n
one plane only. Some advanced flowers are irreguia-"
(asvmmetrical), incapable of being dividec into egue.
halves in any plane.

False flowers (pseudanthia) are composed oi & N&eC
{capituium) of small flowers that look like one fdow e’
in the center oi the head are fertiie flowers surrouncec
on the outside by petaloid structures or large-o€
steriie flowers.

taieC
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‘ater Lily Family: Nymphaeaceae

ater lilies are primitive, aquatic flowering plants. Long
sripies are attached inside the blade margin (peltate
af) or ialsely so, and the flower bud rises to the water
iriace on a long peduncle. Floating or submerged

aves are simple and alternate.and often have milky .

1ex ducts. These herbaceous plants are usually
erennial.

‘he flower is often showy, single, and bisexual. Flower
sart numbers are indefinite, but mostly in 3's. The
.epals are usually green and the ovary is usually supe-
-ior. Fruit types are follicles and berries.

Df interest ... ornamentals: Brasenia (wéter shieid),
Cabomba (fanwort), Nuphar (yellow water lily, spat-
terdock), Nymphaea spp. (water lilies), Victoria ama-
zonica (royal water lily, giant water lily).

Nymphaea odorata  Water Lily

This freshwater perennial plant has a stout under-
ground stem {rhizome) with roots that anchor the plant
in soil. Long petioles (3) make it possible for the buoy-
ant leaf blades (b) to float on the water surface (see 8).
The petiole is attached at a cleft in the blade where
veins radiate from it. Large air passages run the iength
of both leaf petioles and flower peduncies {(c}.

The flower has 4 sepals {d). many petals (e), and many
stamens (f). The outer whorls of stamens have smaller
anther sacs and tend to be more petallike than sta-
mens of the inner whorls. The stamen’s filament (g)
extends above the anther sacs (h). The inner, female

part of the flower has a compound ovary (i) with many.

carpels radiating outwardly. A- stigmatic surface (j, k)
covers the upper portion of each carpel {l), which has
numerous ovules {m) inside.

After fertilization, the flower sinks below the water sur-
face. where a many-seeded berry (n) matures. Sepals
and petals disintegrate, leaving scars (o) on the outer
suriace.

060663y

COLOR CODE

tan:

green:
vellow-green:
light tavender:
dark lavender:
vellow:

blue:

Dink:

petiole (3), peduncie (c)

blade (b}

sepals (d), berry (n)

petals (e}

petal tips {shaded), stamen tips (shaded)
stamens (), ovary (i), stigmas (j)

tilament (g). anther sacs (h)

stigmatic suriace (k). carpel (I}, ovuies (M
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Beech Family: Fagaceae

A nut fruit partially enciosed in basal bracts (acorn,
heech nut, chestnut) is the most familiar characteristic
of this famiiy of 6 genera, which are deciduous or ever-
green trees and shrubs.

‘Alternate, simple leaves have lobed. toothed, or entire
margins and deciduous stipules. The flowers are usually
unisexual and wind-pollinated.

The male flower occurs in catkins or singly and has 4 to
7 sepals, 4 to 40 stamens, and a vestigial pistil. The
female flower can be single in a cup of bracts or in a
cluster of 2 to 3 flowers, which may have bracts. Fused
sepals of the female flower have 4 to 6 lobes. The pistil
has an inferior ovary of 3 to 6 carpels, chambers, and
stvles. Two ovules in axil placentation develop in each
chamber, where one develops and the other aborts.

Oi interest ... lumber: Castanea spp: (chestnuts),
Fagus spp. (beeches), Quercus spp. (oaks; in the U.S.,
oaks are the second most important source of iumber
after conifers); food: nuts of the above genera; orna-
mentals: Castanea spp. (chestnuts), Fagus spp.
(beeches), Lithocarpus (tanoak), Quercus spp. (oaks);
near extinction: Castanea dentata {American chestnut)
has been devastated by chestnut blight, caused by an
ascomycete fungus, £Endothia parasitica.

Quercus spp. Oaks

QOak forms vary from small shrubs to large trees. There
are 200 to 300 species and many hybrids between spe-
cies. Oaks are easily identified ~ even in winter, by the
cluster of buds (a) at the end of the stem (c). The leaves
(e, f. g) are deciduous or persistent.

Oaks are monoecious with separate male and female
flowers on one tree. Forming in pendant clusters, the
male flowers (h) open before or with expanding leaves
(k). The male flower has 4 to 7 sepals (m) and 6.to 12
stamens {n). The femaie flowers form in the axils of
new spring ieaves. This flower has joined sepals of 6
lobes (0) and a pistil of 3 styles (p) and 3 stigmas (q).
The ovary is enclosed in a whorl oi bracts (involucre,
r) which matures into a scaly cup (s). The fruit of cup
and nut (t), commonly known as an acorn, may mature
in one or two seasons.

0GG0ogz

COLOR CODE

tan: buds (a. b}, leaf scar (d). leaf (g), cup (s)
brown: stem (c). peduncie (1)
green: leaf (e)

red: leaf (f)

vellow: maie flowers (h)

light tan: stem (i), sepals (m). nut (t)
tan-orange: bud scaies (j)

grev-green: voung leaves (k)

bive: stamens (n)

light green: sepals (o). invoiucre {(r)
pink: stvles (p). stigmas (q)
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Birch Family: Betulaceae

The flowers of the deciduous trees and shrubs in this
‘amily are borne in catkin-like clusters of cymules.
Many cymuies make up a cyme (cluster of clusters).
Each cymule has 2 to 3 flowers and several bracts. Clus-
ters of male flowers and clusters of female flowers
occur on the same tree (monoecious). The maile flower
may have 4 tepais with 2 to 20 stamens per cyme. The
iemale flower has 1 pistil with an inferior ovary, 2
styles, and 2 stigmas. These spring flowers utilize wind
ior pollination and produce a nutlet or a winged
samara fruit.

Leaves are alternate and simple and have saw-tooth
(serrate) margins. Stipules are present at petiole bases.
The bark is prominently marked by lenticels (openings
for gas exchange).

Of interest ... lumber: Betula (birch), Ostrva (hop-
hornbeam); charcoal: A/nus (alder), Betula; food: Cor-
vius (hazel nut, filbert); ornamentals: Betula papyrirera
(paper birch, white birch), B. pendula (European white
birch).

Betula pendula Eurbpean White Birch

This tree, often used as an ornamental, has several
trunks typically together in a clump, white paper bark
with dark horizontal lenticular markings, and graceful
spreading or pendant branches.

The flowering shoot (a) shows the leaves (b) with ser-
rated margins and stipules (c). Male flower clusters (d)

are pendant, while the female cluster (e) is smalier and -

upright. The male cyme shown has 7 stamens enclosed
by bracts (f). At the end of the stamen’s filament (g), 2
anther sacs (h) separate and open in longitudinal slits.
Three pistils and 3 bracts (i) make up the female
cymule. The pistil has an inferior ovary (j) and 2 styles
k).

At fruiting time, the female cluster disintegrates, freeing
the samaras (l) from the woody bracts (m).

000034
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COLOR CODE

tan: stem (a), male cluster (d), bract (f). seed (n}
green: leaves (b), stipules (c), female cluster (e)
blue: filaments (g). anther sacs (h)

dark green: bract (i)

pink: ovary (j). styles (k)

vellow: samara {I)

brown: brac:s (m}
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Buckwheat Family: Polygonaceae

On these plants, the stem nodes have a sheathing
membrane consisting of 2 fused stipules, called an
ocrea. While mainly herbs, there are also a few shrubs,
trees, and vines in this family.

Small, wind-pollinated flowers are borne in clusters or
in heads. Usually the flower is bisexual and with a var-
iable number of parts of 3'to 6 sepais and petals that
look alike (tepals). 6 to 9 stamens, and 1 pistil. The
superior ovary of fused carpels has 1 chamber with 1
ovule which develops into an achene fruit.

Of interest . . . food: Fagopyrum (buckwheat), Rheun
(rhubarb); ornamentals: Antigonon (mountain-rose
vine), Coccoloba uvifera (sea grape), Polygonum
aubertii (sitver-lace vine), P. sachalinense (sacaline);
weeds: Polvgonum spp. (knotweeds, smartweeds, wild
buckwheat).

Polygonum persicaria  Lady’s Thumb, Redleg

Lady’s thumb is known as a smartweed for its sap,
which irritates, “‘smarts,”” on contact with human eye
and nose tissues. This annual’s stems (a) have a jointed
appearance. At each riode (b) is an ocrea (c) fringed
with bristles. Short-petioled, linear leaves (d) have a
spot (e) of dark green pigmentation near the center.

Pink flower clusters {f) have a minute membranous
sheath (ocreola. g) at the base of inner clusters. The
small flower has 5 tepals {(h), 2 enclosing the inner 3; 8
stamens (i); and 1 pistil (j) with 2 stigmas (k). The fruit is
an achene that may be lentil-shaped (I} or 3-sided (m).

0000636
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COLOR CODE

green: stem {a), leaf (d)
light green: ocrea (c), ocreola (g)
dark green: spot (e)

pink: flowers (f). tepais (h), pistil (j}
biue: stamens (i)

biack: achene {l)

tan: achene (m)




Poivgonum persicaria

Lady’s Thumb

spread open
X 10
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X 6
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Willow Family: Salicaceae
(Amentiferae)

Specialized and reduced, unisexual flowers are aggre-
cated into catkins (aments) in this family of 2 genera
with 350 species. Salix and Populus are dioecious, pro-
ducing male and-female flowers on separate piants.
The male flower has 2 to many stamens and the female
fiower is one pistil with numerous ovules.

Populus flowers are wind-pollinated: while Salix flow-
ers, with nectar glands, are insect-pollinated. Both gen-
era have deciduous leaves which are simple and alter-
nate and have deciduous stipules that are shed in the
spring. Plants are woody shrubs and trees. The fruit is
a 2-to 4-valved capsule with numerous, hairy (comose)
seeds.

Of interest . . . ornamentals: Salix spp. (willows), Popu- -

lus spp. (poplar, cottonwood., aspen); puipwood:
Populus tremuloides (quaking aspen), P. balsamifera
{balsam poplar); wickerware: Salix (willow); aspirin:
{acetyisaficylic acid) was originally derived from the
bark of Salix alba (white willow).

Salix Willow

The leaves (a) are alternate on the stem (b) and have
toothed margins. Flowers (c) of this male catkin have 3
stamens (d) with a hairy bract {e€) and a nectar gland (f)
below. The flowers (g) of the female catkin each have
1 pistil with numerous ovules (h) in the ovary (i), 7 style
(j) and 2 stigmas (k). At the base of the flower pedicel
() is a bract (m) and a nectar gland (n). With the reduc-
tion of parts, these specialized flowers consist of only
stamens or a pistil and are without sepals and petals.

During spring, the female catkin becomes a fuzzy mass
of hairy seeds (0) released from 2-valved {p) capsuies.

00009s

COLOR CODE

green: .leaf (a), female catkin flowers (g), pedicel (I
brown: stem (b), capsule valves (p)

vellow: maie flowers (C)

blue: stamens (d)

dark brown: Dbracisie. m)

light green:  nec:aries (i. n)

pink: ovuies (R). ovary (i), styie {j), stigmas (k)
tan: seec (o)
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Heath Family: Ericacéae

Shrubs are the most common form in this family, but
some plants are perennial herbs, trees, or vines. Most
orefer acidic substrate and many have fungus-root
(mycorrhizal) associations (see 12). Leaves are simple,
alternate, sometimes opposite or whorled, and often
jeathery and evergreen.

Fiowers are bisexual, borne singly or in clusters. The 4
to 3 sepals are distinct or joined at the base. There are

usually 4 to 5 petals joined in a funnel or urn-shape, but"

in some genera the petals are separate. Stamens are
the same or twice the number of petals. The single pistil
has a superior ovary of 4 to 10 carpels with ovules usu-
ally in axile placentation, and 1 style and 1 stigma. Fruit
types are capsules, berries, or drupes.

Of interest . . . food: Gaultheria (wintergreen), Gaylus-
sacia (huckleberry), Vaccinium spp. (cranberry, blue-
berry); ornamentals: Arbutus, fErica (heath), Kalmia
{(mountain laurel), Lleucothoé (leatherieaf), Pieris
(andromeda), Rhododendron spp. (rhododendron,
azalea); wild: Arctostaphylos (bearberry), Monotropa
(indian pipe), Pyrola (shinleaf); poisonous: Andromeda

glaucophylla (bog rosemary), Kalmia angustifolia (lamb- -

kill), K. latifolia (mountain flaurel), K. pofifofia (swamp
laurel), Leucothoé spp., Lyonia mariana (stagger-bush),
Menziesia ferruginea (fool’s huckieberry), Rhododen-
dron spp.

000100

Arctostaphylos uva-ursi  Bearberry, Kinnikinik

This plant forms mats of prostrate shrubs, cloned by
shoots arising from the root system. The alternate,

- leathery leaves (a) are evergreen. Young stems (b) and

leaf blade margins and petioles are covered with fine

" hairs.

Urn-shaped flowers are borne in small clusters at the

end of the shoot. The flower has 5 basally fused, pink
sepals (c), a fused petal tube (d) with 5 lobes (e), 10
stamens, and 1 pistil with a superior ovary. The sta-
men'’s anther (f) has 2 cells with a pore (g) for pollen
dispersal and a bristly awn (h) at the base of each. The
stamen’s filament (i) is dilated at the base. The pistil's

" ovary (j) has 5 to 8 chambers (locules) with 1 ovule (k)

in each, in axile placentation. The pistil has a singie
columnar styie () and 1 stigma (m): The ovary is ele-
vated on a 10-lobed nectar disc (n). Hairs (o) line the
inner surface of the petal tube and cover the stamen’s
dilated filament base.

As the drupe (r) type fruit matures, the skin color
changes from yellow to red, then to purple as it
decays. Inside is a fleshy mesocarp (s) surrounding the
fused nutlets (t). Yellow veins (u) run as a band along
the back of each and as seams between the nutlets.

COLOR CODE

green: feaves (a), disc (n})

brown: stem {b)

dark pink: sepals {¢), petal lobes (e)

pale yellow: petal tube (d), mesocarp (s). vein (u)
blue: anther (f), awn (h), filament (i)

pink: ovary (j). ovule (k), style (l), stigma (m)
red-brown: pedice! (p). bract {(q)

red: drupe {r)

tan: nutlet (t)
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Dogwood Family: Cornaceae

Piants in this iamily are usually woody with simple,
opposite leaves. The small flowers are arranged in clus-
ters that are sometimes subtended by bracts. The
flower is bisexual or with unisexual maie and female
lowers on one plant {monoecious) or on separate
plants (dioecious).

Attached to the ovary are 4 to 5 sepals and 4 to 5 pet-
als or none. The number of stamens is the same as pet-
als. There is 1 pistil with an inferior ovary of 2 to-4 car-
pels, and with a glandular disc surrounding the 1 or
more styles. Fruit are drupes or berries.

Of interest . . . ornamentals: Aucuba (Japanese laurel),
Cornus canadensis (bunchberry), C. florida (flowering
dogwood), C. sericea (red-osier dogwood), C. mas
{Cornelian cherry), C. kousa (Japanese dogwood), C.
racemosa (grey dogwood), Criselinia spp. (kapuka),
Helwingia.

Cornus florida var. rubra Fiowering Dogwood

This small tree has widely spreading branches and is
valued as an ornamental specimen tree in landscaping.
in nature, this understory tree of the forest appears
white-flowered in the spring. Natural aberrant pink and
red varieties have been propagated for horticultural
use.

The opposite leaves are simple with entire, wavy mar-
gins, and in autumn, turn a deep rec color.

What appear to be pink flower petals are 4 large bracts
(b) around a cluster of 20 to 30 minute bisexual flowers
(c) with yellow petals. Each flower has 4 joined sepals
(d), 4 small petals {e, f), 4 stamens (g), and 1 pistil (h).
The stamens arise from the base of a nectar disc (k).
Parts of the pistil include a 2-carpelled ovary (l) with an
ovule (m) in each locule, a style {n), and stigma (o).

Given the large number of flowers in a cluster, only a
few drupes (p) mature as the fruit.

-00010%
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COLOR CODE

dark pink:
pink:
yellow-green:
light green-pink:
yellow:

light green:
biue:

pink:

rec:

grav:
optional:

bract veins (a)

bracts (b)

fliowers (c), bud petals (e}

sepals {d)

petals {f), stamens (g), nectar gisc (k)
pisiil (h)

anther (i), filament (j)

ovarv (I), ovules (m). stvie (n). siigma (o}
drupes (p)

peduncle (q)

leaf (green in summer; or dark rec with
vellow veins in autumnj
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Maple Family: Aceraceae

Maples have opposite leaves that may be simple, with
oalmate venation, or compound {see 35). Species differ
in leaf shape with margins entire or variously toothed
or variously lobed. The 2 genera (Diperonia from China
and Acer) in this family are small to large deciduous
trees found mainly in the north temperate zone.

The flower in some species is bisexual, but usually is
unisexual with both male and femaie flowers on the
same tree (mMonoecious) or separated on different trees
(dioecious). Unisexual flowers may have vestigial
organs of the opposite sex. There are usually 5 sepals,
5 petals or none, 4 to 12 stamens, and 1 pistil with a
superior ovary. The 2 fused carpels of the ovary
develop into 2 double samara fruit.

Of interest . . . lumber: Acer saccharum (sugar maple),
A. macrophyllum (big leaf maple); food: A. saccharum
(sugar maple), all maple species yield sap with a high
sugar content; ornamentals: A. saccharum (sugar
maple), A. platanoides (Norway maple), A. pseudopla-
tanus (sycamore maple), A. ginnala (amur maple), A.
japonicum (fullmoon maple), A. palmatum (lapanese
maple, with red leaves throughout growing season).

Acer saccharinum - Silver Maple

This maple tree grows to 37 m high. The main truﬁk
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divides near the ground into several upright stems. It is
a fast-growing tree with brittle branches and a shallow,
spreading root system.

Opposite leaves (2) are >-lobed with palmate venation
(b) and toothed margins. The leaf is green on the upper
surface and silvery on the lower surface (c). in one
location with two silver maple trees growing next to
each other, the tree bearing male flowers in the spring
produces yeliow autumn leaves, while the other tree
bearing female flowers in the spring has red autumn
leaves.

This species is dioecious and wind-poliinated, with
flowers opening before the leaves (e) expand on the

* stem (f). Hair-fringed bud scales (g) enclose clusters of

male flowers (h). The male flower has joined sepals (i),
a variable number of stamens (j), and a vestigial pistil

(k)-

Clusters of female flowers (I) are produced on another
tree. The female flower consists of a sepal cup (m) and
vestigial stamens (n), and the single pistil has an ovary
of 2 fused carpels (0) and 2 plumose stigmas (p). Two
ovuies are in each carpel, but only one develops so
that the fruit is a double samara (g) with a seed (r) on
each side. -

COLOR CODE

red or vellow: autumn ieaves (a)

green: veins (b), leai bud (e), stem (f), female
flowers (l)

white: leaf lower surface (¢}

brown: " stem (d). samara (q. 1)

red: bud scales {g)

vellow: male flowers (h)

pale vellow: sepals (i. m)

biue: stamens (j, n)

pink: pistil (k). carpeis (0), stigmas {p}
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Mint Fa'mily: Lamiaceae (Labiatae)

mMint plants have sguare stems, mostly opposite leaves,
and usually present are aromatic oils that account for
the distinct and characteristic odors. Flowers have 3
fused petals that diverge into 2 lips (bilabiate). The sin-
gle pistil has a superior, 4-lobed ovary, and a style that
arises between the ovary lobes from the base of the
flower (gynobasic style). The fruits produced are 4
nutiets. '

Usually, plants in this family are annual or perennial
herbs. although shrubs, trees, and vines are also
represented.

Of interest ... herbs: Majorana (marjoram), Mentha
spp. (mints), Nepeta (catnip), Ocimum (basil), Ori-
ganum (oregano), Rosmarinus (rosemary), Salvia offr
 cinalis (sage), Satureja (savory), Thymus (thyme); omna-
mentals: Ajuga (bugloss), Coleus, Lavandula (lavender),

Leonotis (lion's-ear), Molucella (bells-of-ireland), Mon-

arda spp. (bergamot, Oswego tea, beebalm), Physos-
tegia (false dragonhead), Salvia splendens (scarlet
sage).

Salvia officinalis  Sage

This spring-flowering, perennial herb has square stems
{a) with opposite, simple leaves (b). Two small flower
clusters arise on opposite sides of the stem. Conspicu-
ous ribs join the flower’s 5-lobed sepal tube (c). The 5
fused petals (d) separate into an upper lip of 2 petal
lobes and a lower lip of 3 petal lobes.

Cut open, the flower reveals several interesting fea-
tures. Two stamens arise from the lower petal lip. For
clarity, one stamen is shaded. The filament (e} attaches
to an enlarged connective (f) that allows rotation of the
anther sac (g). As a visiting bee alights on the lower
petal lip, pollen from the rotating anther sacs brushes
the insect. After depletion of polien, the stigmas (h) are
lowered by the elongated style (i). Thus, pollen from
other flowers is brushed on the stigmas by visiting
bees, effecting cross-pollination. Nectar, the source of

attraction to insects, is pooled below a ring of hairs (j) ‘

in the petai tube, secreted by a disc (k) at the base. The
pistil's gynobasic style (i) arises between the 4 lobes of
the ovary (I).

At fruiting time, when the persistent sepal tube is cut
open, 4 nutlets (n) are reveaied.
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COLOR CODE

green:
gray-green:
purpie-green:
purpie:

biue:

pink:

white:

an:

stem (a), pedicel (m)

leaves (b}

sepals (¢)

petals (d) nectar disc (k)

filaments (e), connectives {f). anther sacs (g)
stigmas (h), styie (i). ovary {l)

hairs (j)

nutlets (n)
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er-plantain Family: Alismataceae

Srimitive monocot family is composed of aquatic
s that are annual or perennial herbs. Parts of the’
-ual or unisexual flower are arranged in whorls of
sals, 3 petals, and 3 to numerous stamens angd pis-
A pistil’s ovary contains, usually, 1 ovule in basal

entation. The fruit is an achene.

- basally sheathing leaves are either floating or have
g petioles that rise above water level. Leaf blades
- variable:. linear to round. or the bases arrowhead-
iped (sagittate), or arrowhead-shaped with narrow,
sal lobes nearly at right angles (hastate).

i interest . . . depending on the point of view, these
.ants are water-weed pests or useful for ornamental
ool gatdens: Alisma (water-plantain), Fchinodorus
sur-head), Sagittaria (arrowhead).

saggittaria latifolia ~ Wapato, Arrowhead

Fibrous roots (a) anchor this perennial herb in the mud
substrate of aquatic habitats. Older plants have tubers
at the ends of rhizomes. The leaf’s sheathing petioles
{b) varv in length with the water depth. Arrowhead-
shaped leaf blades {c)are narrow to wide. The pedun-
cle (d) of the raceme bears whorls of unisexual, male
flowers (e) at the top and female flowers (f) below.

An enlargement of the male flower shows more clearly
the bract (g) at the pedicel (h) base. Both male and:
female flowers each have 3 persistent, green sepals (i)
and 3 white petals {j), which are shed early.

The male flower has 24 to 40 stamens (k) in whorls. Pol-
ten is shed through slits on the anther sacs ()).

Seenin a vertical-section, the female flower has numer-
ous. densely aggregated pistils (n} borne on the recep-
tacle (o). Each pistil has a simple stigma (p), a short style
(g). and 1 basal ovule {r) in the ovary {s}. The iruits pro-
duced are numerous, flat achenes.
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COLOR CODE

white: roots (a). petals (j). receptacle (o)

red-green: petioles (b}

green: blades (c), peduncie (€), bract (g). pedicels {h).
sepals (i), pistils (n}

vellow: stamens {k}

blue: anther (I}, fiiament (M)

pink: stigma (p). sive {q). ovule (r}, ovarv (s)

4
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Sedge Family: Cyperaceae

Distinguished from grasses, which have hollow, round
stems, sedges have solid-pithed, often 3-sided, stems.
Sedge leaves usually emerge from a stem area in three
dgirections (3-ranked), each with a blade and a closed
sheath. The flower is subtended by one bract or scale.

Sedges are usually bog or marsh plants and grow in
clumps or extend from creeping, underground, rhi-
zome-like stems. Minute flowers are arranged in
spikelets. Sepals and petals are reduced to bristles,
hairs, or scales or are absent. Usually there are 3 sta-
mens and 1 pistil with a superior ovary consisting of 2
to 3 carpels fused to form 1 chamber with 1 ovule. The
oistil’s style sometimes forms a beak on the achene-
type fruit.

Of interest . .. ancient useage: Cyperus papyrus (pith
used to make paper). Cyperus spp. (mat grass, hav
grass, roof thatching), fleocharis spp. (basket making),
Scirpus  spp. (bulrushes —basketwork, mats, chair
seats); food: fieocharis tuberosa (Chinese water chest-
nut: tubers); ornamentals: Cyperus alternifolius
(umbrella plant); cattie fodder: Carex spp. (sedges).

Cyperus strigosus ~ Umbrella Sedge

This perennial sedge has a smooth, 3-sided stem (a),
leaves (b) at the base, and clusters of flower spikes (c)
subtended by leaf-like bracts (d). A ray (e) of spikes has
loosely arranged, linear spikelets (f). Oider plants have
a short, knotty rhizome-like underground stem.

A spikelet is a double row of overlapping, bisexual
fliowers, each enclosed by a flattened scale (g, h). In the
flower enlargement, the 3 stamens have been shed.
Remaining are a green-keeled (g), flattened scale with
4 golden, transiucent sides (h) and the pistil. The pistil
consists of a 3-parted style (i) and an ovary (j). The fruit
that develops is a 3-angled. beakless achene (k).

Carex hystericina Porcupine Sedge

Unisexual flowers are formed on separate spikelets of
this sedge. Both male (I} and female (m) spikelets have
ieai-like bracts (n) below. The iemale pistil (0) is com-
posed of a 3-branched stvle (p) and an ovarv sur-
rounded by a flask-shaped sac, the perigvnium (q). with
& 2-toothed beak (r). A small scale (s) subtends the pis-
tl. An achene (t) fruit is formed.
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COLOR CODE

green: stem (a). leaves (b) bracts (C. n). ravs (e). scale
keel (g)

goic-green: spikelets (f)

gold: scale side (h) covering ovary (j)

tan: stvie (i). achene (k. t). maie spikele! (1)

light green: female spikelet of pistiis (m, o), perngvnium {C.
r). scale (s)

brown: stvles (p)
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Grass Family: Poaceae (Graminae)

The grass flower is uniike any other plant family’s flow-
ers. Within a spike (a), the flower unit is called a
spikelet. An exaggerated separation of the structures is
shown in the spikeiet diagram. For reierence, the dia-
gram and the spikelet drawing oi Secale cereale (rye)

nave the same letter for a structure described.

The primary axis of the spikelet is called the rachilla (b).
At the base of the spikelet are 2 bracts called 1st glume
(c) and 2nd glume (d). The next bracts are called lem-
mas (e} and may have a bristlelike appendage (awn, f).
A soft inner bract is called the palea (g). The remaining
"parts comprise a floret (h). Each spikelet may have one
or more florets, which are unisexual or bisexual. There
are no sepais or petals, instead there are 2 or 3 lodicies
{i). Lodicles eniarge with turgor pressure and cause the
lemmas and palea to expand, exposing the stamens
and/or stigmas at pollination time. Grasses are wingd-
oollinated. There are usually 3 stamens with freely
moving (versatile) anthers (j) and 1 pistil with 2, usually
ieathery, stigmas (k). The pistil’s ovary (l) is superior and
contains 1 ovuie. The fruit is usually a grain (carvopsis,
m) or 2 berry in some bamboos.

Crasses are annual or perennial herbs except for bam-
500, which is woody. Roots {n) are fibrous and adven-
titlous roots arise from stem nodes. The stems, called
cuims (o), are usually hollow and round with 1 leaf (p)
to a node (q). Leaves are alternate in 2 rows up the
cdJim. The leaf consists of a blade (r) and a sheath (s).
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which encircles the culm, and has paralle! venation (t).
Where the leaf blade diverges from the culm is often a
membranous appendage, the ligule (u).

Economically, Poaceae is the most important plant fam-
ily. Of interest . . . food crops: Avena sativa {oats), Hor-
deurn (barley), Oryza sativa (rice), Saccharum (sugar-
cane), Secale cereale (rye), Setaria italica (millet),
Sorghum bicolor (sorghum), Triticum (wheat), Zea
mays (corn); shelterr Bambusa (bamboo); fodder:
Agrostis {bentgrass), Dactylis (orchard grass), Phleum
(timothy), Setaria (foxtail grass), Sorghum, Zea; lawn
turf: Agrostis, Cynodon (Bermuda grass), Festuca (fes-
cue grass), Poa (bluegrass), Stenotaphrum (St. Augus-
tine grass), Zoisia (zoysia grass); industry: various
grasses (insulation materials, newsprint, ethy! alcohol).

Parts of a Grain

The Triticum (wheat) grain diagram shows the source
of vitamins, nutrients, and metabolites that we utilize
(see also 40, corn grain). Wheat bran, composed of
pericarp (v), seed coat (w) and aleurone laver (x), con-
tains- vitamin B complex (thiamine, riboflavin, niacin,

- pyridoxine, pantothenic acid), celluiose, phosphorus,

caicium, and iron. Endosperm (y) is processed into flour
containing starch and protein. Wheat germ refers to
the embryo (z) and is a source of vitamin B complex,
vitamin E. vitamin A, protein, iron, fat, sogium, copper,
zinc, magnesium, and phosphorus.

COLOR CODE

yellow: spikes (a), glumes (c. d), pericarp (v)

green: iemmas (). leaves (p), leaf blade (r), leaf
sheath (s), ligule (u)

light green: palea (g). lodicle {i). cuim (0)

biue: anthers {j)

pink: stigmas (k), ovarv (I}

tan: grain (m), roots {n}, seed coat (w)
orange: aieurone laver (x}

white: endosperm (y), embrvo (z)
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Arum Family: Araceae

A unigue characteristic of this family is the elaborate
reproductive structure consisting of a fleshy spike of
flowers, the spadix, subtended by a leai-like bract, the
spathe. These mostly tropical and subtropical plants are
usually terrestrial herbs growing on the forest floor.
Because of their low-light tolerance, they are popular

as houseplants in cool climates. Poisonous calcium oxa- -

late crystals are present in plant tissues and there may
be a milky sap. : :

The leaves are simple or compound, occur at the base
or are alternate on the stem, and have petiole bases
that sheath the stem. The small flowers on the spadix
are bisexual or unisexual, and have an odor of rotten
flesh, which attracts fly pollinators {see 34). There are
1 to 6 stamens and 1 pistil with 1 to many carpels.
Sepals and petals that look alike (tepals) may be pres-
ent. A berry is the fruit type. '

Of interest . . . ornamentals: Aglaonema (Chinese ever-
green), Amorphophalius (voodoo lily), Anthurium (fla-
mingo flower), Caladium (elephant’s-ear), Dieffenba-
chia (dumb-cane), Helicodicerus, Monstera deliciosa
(Swiss-cheese plant, cut-leaf philodendron), Phioden-
aron, Pistia (water lettuce), Scindapsis (pothos, devil's-
ivy), Spathiphyllum (flame plant), Zantedeschia (calla
lily); food: Alocasia (taro), Colocasia (taro), Xantho-
soma (tannia); wild: Arisaema triphvilum {Jack-in-the-
pulpit), Cafla palustris (wild calla), Orontium (golden
club), Peltandra (arrow arum), Symplocarpus roetidus
(skunk cabbage).

gGU144

Spathiphyllum  Flame Plant

This perennial herb has simple leaf blades (a) with
sheathing petioles (b). The spadix (¢) of bisexual flowers
is subtended by a white petal-iike spathe (d). Each
flower (e} has 6 tepals (f) enclosing 6 stamens. The

anther (g) of the stamen is shed irom a fleshy filament

(h) after polien is released. The pistil (i) has a flattened
3-part stigma (j) with ovules (k) in basal placentation.

Arisaema triphyllum Jack-in-the-puipit

This North American wild flower is a perennial herb
that arises irom a solid, bulb-like structure (corm). The
compound leaf blade (l) is divided into three leaflets
(hence, triphyllum). The petiole (m) is enclosed by a
sheath (n) at the base. Plants with one compound leai
have male flowers on the spadix, while plants with two
compound leaves have female flowers.

This unusual plant has unisexual flowers on the same
plant at different times. Young plants with one com-
pound leal have only male flowers at the base of the
spadix. In subsequent years, two leaves deveiop from
the corm and in a sex change, the spadix has oniy
female flowers. The spathe (0. p). “pulpit,”” curls
around and over the spadix (q), “Jack™ or "Jill,”" as the
case may be.

In autumn, on plants with female flowers, a cluster of
red berries (s) is revealed as the spathe and leaves ()
wither.

COLOR CODE

green: blades (a). petioles (b, m), leaiflets (1), sheath (i
white: spadix {¢). spathe (d), tepals (f)

biue: anthers (g). filaments (h}

pink: pistil (i), stigma (j), ovuies (k)

light green: outer spathe (o), spadix (q). peduncie (r}
purpie: inner spathe (p)

rec: berries (s}

ian: peduncie (U], feaves (t)
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Lity Family: Liliaceae

Lilv flowers have 3 sepals and 3 petals that look alike
(tepals), 6 stamens, and a single pistil with a superior

ovary of 3 fused carpels. Fruit types are septicidal or

loculicical capsules or berries.

This large {amily of about 3,500 species consists mostly
of perennial herbs with narrow, paraliel-veined leaves
and underground storage organs such as rhizomes,
‘bulbs, corms, or tubers. Some plants are evergreen
succulents, as in Aloe and Haworthia or vines as in Smi-
lax (see 16).

Of interest . .. food: Alium spp. (onion, shallot, leek,
garlic, chives), Asparagus officinalis: medicine: Aloe:
Colchicum (colchicine), Urginea (red squill); ornamen-
tals: Convallaria majalis (lily-of-the-valiey), Fritillaria,
Gloriosa, Haworthia, Hemerocallis (day lily), Hosta,
Hyacinthus (hyacinth), Kniphofia (torch lity, red-hot-
poker), Lifium spp. (lilies), Muscari |grape-hyacinth),
Sansevieria (snake plant, bowstring-hemp, leopard liiy),
Scilla (squill), Smilax (greenbriar), Tufipa (tulip); wild:
Erythronium (dogtooth violet), Maianthemum (faise lily-
of-the-valley), Liium, Polygonatum (Solomon’s seal),
Smilacina (false Solomon'’s seal), Trillium, Uvularia (beli-
wort); poisonous: Amianthemum (stagger-grass), Con-
vallaria, Ornithogalum umbellatum (star-of-Bethlehem),
Veratrum (false hellebore), Zygadenus (death camas).

Lilium michiganense  Michigan Lily

This wild lily is a perennial herb that grows to 2 m in
height. Whoris of leaves (a) ascend the stem (b). At the
top flowers with 6 orange or, rarely, orange-red,
recurved tepals {¢) arise on peduncles {d).

The flower also has 6 stamens (e) with the filament {(f)
attached in the center of the anther (g), providing free
movement. The single pistil (h) has a superior ovary of
3 carpels (i) with numerous ovules {(j) in axile placenta-
tion, a long style (k), and a 3-iobed stigma ().

A loculicidal capsuie {(m) is formed from the ovary. One
of the 3 locules shows a stack of flat, winged seeds (n).

UG TS

COLOR CODE

green: leaves (a), stem (b), peduncle (d). pistii (h)
orange: tepals (¢}

brown: stamens (e), capsuie (M)

bive: filament (f), anther (g)

pink: carpels {i). ovuies {j). stvie (k). stigma (1)
tan: seed (N)
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iris Family: Iridaceae

The 3 sepals of flowers in this family are colored and
petal-like and may differ in size, shape, and color from
the 3 petals. The bisexual flower has 3 stamens and a
single pistil with an inferior ovary of 3 fused carpels.
The leaves sheath at the base, overlapping each other
transversely, in an equitant manner, unique to this
family.

Plants are perennial herbs with underground storage
organs of rhizomes, bulbs, or corms. The fruit type is a
loculicidal capsule.

Of interest ...
lity), Crocus, Freesia, Gladiolus, Iris, Ixia, Sisyrinchium;
flavoring: Crocus’sativus (saffron: style-stigma).

iris germanica  Flag, lris

Iris plants are perennial herbs with a rhizome (a) stor-
age organ and adventitious roots (b). Sword-shape
leaves (c) overlap at the base.

Flower color is wide-ranging in cultivated hybrids from
white, yellow, orange, blue, purple, red, and pink to
tan. A pair of green bracts (d) occur below the elabo-
rate flower. Bracts cover a flower bud (e). The 3 petal-
iike sepals (f), “‘falls,”” are bearded with hairs (g). The 3
upright petals (h), “banners,’™ curve inward. Above

0001Ls

129

ornamentals: Belamcanda (blackberry

each sepal is a stamen (j).

in the flower structure drawing, an upright stamen of
filament (k) and anther () can be discerned more
clearly. Where the filament emerges from the sepal
tube (f) are nectar glands (m). Where is the pistil? The
buige, below the sepal tube, is an obvious, inferior
ovary (n) with indentations of 3 fused carpels. In an
ovary cross-section, each carpel (o) has a chamber
(locule. p) with ovules (q) in axile placentation. In the
flower structure drawing, only one other portion
remains unidentified. What looks like a petal with
crested wings above is 1 of 3 styles (r) with a flap of
tissue, the stigma (s).

Pollination involves insects. When a bee (t, u) alights on
the sepal, it is guided by the beard hairs and color
markings to the nectar location. As it works its way
through a tunnel between style (v, r) and sepal (f) to
the nectar glands, pollen on its body from another
fliower is rubbed off onto the stigma flap (w, s). Then
as the bee backs out of the flower, its hairs are dusted
with pollen that is shed outwardly from anther sacs (],
[). At maturity,. the sepals raise upward against the
styles, closing off the tunnels. '

The iris fruit is a loculicidal capsule (x) with seeds.

COLOR CODE

tan: rhizome (a), roots (b). capsule (x)

green: leaves (c), bracts (d}. bud (e). peduncile (i)

vellow:  beard (g), bee’s thorax (t) and abdomen (u)

optional: 1 color from text —sepals {f), petals (h), styles (v)

white: stamen (j), nectar giands (m), stigma (w)

biue: filament (k), anther () .

pink: ovary (n), carpe! (o). ovuies (q), style (r). stigma
(s)
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Iris germanica

Iris

Capsule
X1

with bee
X 1

Flower Structure
1 stamen, 1 style
perianth removed
X 1
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Ovary
cross section
X 4




Glossary-of Word Roots

a
ab
aleuron
andro
angio

anth
antheros
anti
apertur
api
arche
asco

ate

auto
basidio
bi

cap
capill
carp
caul
cephal
chloro
chrom
cid

circ
cleisto

coll
coma
cvan
cyst
cyvt
dendr
dent
derm
di
dictvo

dichotomos
el

endo

epi

squinus

ervthr

eu

ex

£X0

fer

fil

fissio
flagellum
flav

]
fungus
funicuius

not, without
away from
flour

male

box, vessel

flower
flowery
against
opening, hole
tip, apex
beginning
sac
provided with,
formed into
self

small base
two, double
head

hair

fruit

stem

head

green

color

cut, kill
circle -
closed

glue

hair

dark blue
bladder, bag
cell

tree

tooth

skin

two, separate
net

cut into two
diminutive ending
inside

upon

horse

red

true, good
from, beyond
outside
bearer
thread-like
splitting
whip

vellow

o QOORNO

leaf
mushroom
a small cord

(gcephala)
{abscise)
(aleurone)
(:1_nc_i£ccium)
(angiosperm
sporangium)
(perianth)
(antheridium)
(antipodal)
(triaperturate)
(g_gi_cal)
(ﬂgonium)
(ascocarp)
(perfoliate)

(autotrophic)
(basidiocarp)
{biloba)
{capitate)
(capillitium)
{schizocarp)
{cauline)
(acephala)
(chlorophyll)
(chromosome)
(septicidal)
(circinate)

(cleistothecium,

cleistogamous)
(collenchyma)
(comose)
(anthocyanin)
(pneumatocyst)
(leucocyte)
(dendrite)
(dentate)
(epig_elnis)
(_d_icot)
(Dictydium,
dictvesome)
{(dichotomous)
(pedicel)
(endocarp)
(epiphyte)
(Equisetum.
equitant)
(phycoervthrin)
(e_q_karyotc)
(excise)
(exocarp)
(conifer)
(filiform)
(fssion)
(fAagellum)
{riboflavin)
(inflorescence)
(perioliate)

(f un-g-Es)
(funicuius)

gamet
gamo
gen
genus
geo
glab
gland
glut
gymn

gyn
habitus
hal
hemi
hetero
hex -
holo
homo
hydro
hyvph
hypo
idion
il
infra
inter

‘intra

is0 .
karvron
lab
lamel
lamin
lance
leuco
lig

lith

loc
ligne
logos
macro
mega
meiosis
meri

meso
micro
mitos
mono
morph
myco
myx
nat
nom
ode
oec
oid

ol

orth
ostiol
obn

Qv

spouse, sex cell
union, marriage
origin, birth

race

earth

bald

secrectory spot
glue

naked-

female

condition, physique
salt

half

other, different
six

entire

same, alike

water

web

below

diminutive ending
diminutive ending
below

between

within

equal, homogenous
nut. nucleus

lip !
plate, layer

blade

lance, blade
white

strap, ribbon
stone

a small place, cell
wood

discourse, study
large. long

large

reduction

part. segment.
component
middle

small, tiny

thread

one, single

form. structure
fungus, mushroom
slime

born, borne

name

like

household

itke

littie

straight

little door

(gamete)
(o6gamy)
(gene)
(genus)
(epigeous)
(gla_brous)
(glanduiar)
(gl_u_ginous)
(gymnosperm)
(gynoecium)
(habit)
(halophyte)
(hemiparasite)
(heterospory)
(hexagonal)
(holoparasitic)
(homospory)
{hvdroscopic)
(hvphac)
(hypogeous)
(antheridium)
(lentil)
(infrared)
(intercalary)
(i_nt_rgccllular)
(isogamy)
(eukaryote)
(bilabiate)
(lamella)
(Laminaria)
{lanceolate)
(leucocyte)
(ligulate)
(Lithops)
(lo_cule)
(lignin)
(ecology)
(macroscopic)
(rl:_gghasporc)
(meiosis)
(nﬁgcarp.
meristem)
(mesophyvil)
(microphvil)
(mitosis)
(monocot)
(dimorphic)

" (Basidiomycota)

(Myxomycota)
(circinate)
(binomial)
(phyllode)
{dioecious. scology)
{rnizoid)
(petioie)
{orthotropism)
{ostiole)
{o0spore)
{ovule, ovary)
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n
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d
me
um
y

n

tiston
to

ud

o5
rid

c

iculum
P

z

don

ntt
o
Nz
s
it

34

ancient
hand
swamp
beside
comb
foot, stalk

shield
through, by means of
around
cork
love
bark
bearer
tribe
leaf
seaweed
plant

feather

thing molded
fold

feather

lung, air, gas
many, much

small opening
first

before

the very first

first, original

false -

bare, mere -

fern

gate

- root

a small net
needle
root

rose coior

rose
arrow

rotien

deeply divided
cut

cut

(Ealcoboumy)

(&lnlatc)
(Ealustris)
(parasite)
(pectinate)
{stylopodium,
peduncie)
(peltate)
(perfoliate)
(penianth)
(phelloderm)
(Philodendron)
(phloem)
(antheridophore)
(phylogenic)
(sporophvil)
(phycoerythrin)
(epiphvte,
phvtoplankton)
(pinnate)
(protoplast)
(polyploid)
{plumose, plumule)
(pneumatocyst)
( Polyporus)
(pore. ggicidal)
(primordial)
(prophase)
(Protista)
(protoplast)
(pseudobulb)
(Psilotum)
{Pieridophyta)
(micropyle)
(radicle)
(reticuiate)
(Rhapidophylium)
(mycorrhizae)
(Rhodophyta,
Rhododendron)
(rosette)
(sagittate)
(saprophyte)
(schizocarp)
(abscise)
(dissect)

semi half

septum partition, wall,
enclosure

sessilis fit for sitting

soma °  body

SOros heap

species * kind

sperm seed

sphen wedge

sporo seed, spore

stell star

strobilos twisted object, top,
pinecone

stoma mouth

stroma cushion, mattress

stylo pillar

sub under, less than

super, supar  above, over

syn. sym together, with, at the
same time

taxis arrangement, order

terra earth

tetra four

thall shoot

tri three

trichom hair

trop bend

troph nourish, food

tuber knob, swelling

ul little

uni one

vor eat

xanthos yellow

xer dry

xyion wood

zvgo yoke, pair

Singular (Plural) Endings

alga (algae)

mitochondrion (mitochondria)
nucleus (nuclei)

phytum (phyta)

tawssy

(Semibegoniella)
(s_g.o_talc)

(sessile)
(s_q_m_atic)
(sorus)
(species)
(angiosperm)
(sphenophyll)
(sporophyte)
(steliate)
(strobilus)

(stomate)
(stroma)
(stylopodium)
(subtropical)
(superior)
{synergid)

(taxonomy)
(terrestrial)
(tetraspore)
(thallus)
(triaperturate)
(trichome)
(tropism)
(autotrophic)

e {tuberous)

«{pinnule)
(unisexual)
(inscctivorous)
(xanthophyll)
(xerophyte)
(xylem)

(zygote. zygospore)
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What s a Grass?

Of all the world’s flowering plants, the grasses
are undoubtedly the most important to man.
They contribute tremendously to the earth’s
green mantle ng vegetation; they are the source
of the principal foods of man and his domestic
animals. Without the grasses, agriculture would
be virtually impossible: grain, sugar, syrup,
spice, paper, perfume, pasture, oil and timber,
and a thousand other items of daily use are
products of various grasses. They hold the hills,
plains and mountains against the destructive
erosive forces of wind and water, In the end,
they form the sod that covers the sleeping dead.

Despite the fact that the grasses are so im-
portant to us, we usually know little about
them. Why? Because we think that ‘' All grasses
are alike,”” or *“‘They are too hard to tell
apart.”’ But neither statement is true. There are
over 5,000 **kinds’’ or species of grasses in the
world and 1,400 of these are found in the
United States. This book contains descriptions
and pictures of over 400 of the more common
grasses of our country. While many are super-
ficially similar, they all have good individual
marks of recognition. Nobody would at a sec-
ond glance, for example, confuse foxtail and
corn, or quackgrass and oats, or Sudan grass
and barley, yet these are all grasses, members of
one natural family, the GRAMINEAE, or grass
family.

000122

Grasses are easy 10 reugfiize. Here are some common ones.
1. Floret of porcupine grass(Stipa). 2. Spikelet and pani-
cle of timothy (Phleum). 3. Branchlet with spikelets of
Johnson grass/Sorghum). 4. Floret and spikelet of Ken-
tucky bluegrass (Poa). 5. Spikelet of wheat (Triticum).
6. Spikelet of proso millet (Panicum). 7. Spikelets of oats
(Avena). .

HOW TO RECOGNIZE
THE GRASS FAMILY

The grasses and their allies are all members of
the great group of flowering plants which we
call the MONOCOTYLEDONS. The members
of this group are alike in having one seed leaf,
parallel-veined leaves (with few exceptions),
and stems in which the vascular bundles are
scattered in the pith. Among the monocot-
yledons, members of three families of plants




have a ‘‘grasslike’” appearance and may be con-
fused. These are the grasses (Gramineae), the
sedges (Cyvperaceae), and the rushes (Jun-
caceae). A little study of the following key.and
pictures will show how to separate them quickly
and surely.

KEY TO GRASSES,
SEDGES, AND RUSHES

1a Flowers with stiff, greenish or brownish,
6 parted perianth (calyx and corolia);
stamens 6 or 3; fruit 8 many-seeded cap-
sule; leaves usually wiry and round in
CroSSSeClion . .....vveveeesenanenas

1b Flowers without evident calyx or corolla,
gathered into short scaly clusters
(spikelets); stamens 3; fruit with a single
seed..... e reseetereneann PN 2

2a Jeaves in 2 vertical rows or ranks; leaf
sheaths usually split, with overlapping
edges; stems usually round in cross sec-
tion and hollow between the joints; each
flower of the spikelet contained between

2 bracts, the lemma and the palea ......
eveoe.. GRASS FAMILY (Gramineae)

Whatls a Grass?

F-233%7

2b Leaves in 3 vertical rows or ranks; leaf
sheaths tubular, not split; stems often
triangular in cross section and solid be-
tween joints; each flower of the spikelet in
the axil of a single bract, the glume . ....

....... SEDGE FAMILY (Cyperaceae)
- GRASS SEDGE RUSH
g % é

Figure |
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What Do Grasses
- Look Like?

ROOTS

The root systems of grasses (Fig. 2) are always
fibrous. While the germinating seed produces a
primary root, this soon dies and in most cases is
replaced by numerous roots that arise from the
basal nodes of the stems. Because of the fibrous

nature of the roots, they are excellent soil

binders. When we pull up a grass plant, we
remove only a small portion of the total root
system. In some species, the ronts may reach a
depth of two meters or more.

Stolon

ALK A
Roots A 3 ‘\(S'\E _ ™\ Rhizome
P . (T_./ .
.
Figure 2
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STEMS

The flowering stems of grasses are called culms
(Fig. 2). They are jointed and the internodes are
usually round and hollow, but the joints
(nodes) are solid. They may branch, in which
instance a thin membrane, H-shaped in cross
section, lies between the main culm and the
branch. This is the prophyllum (Fig. 3), the
strangely modified first leaf of the branch. It
clasps the main culm with two flanges and the
branch with the other two. Thus it serves to
brace the weak V-joint between the main stem
and the branch, Stems may be erect, or with
bent, knee-like bases (decumbent), or they may
trail on the surface of the ground. Such
creeping stems, called stolons, bear foliage
leaves. Underground stems, called rhizomes,
bear only scale-like leaves and are non-green.
Both stolons and rhizomes are important means

- of reproduction and aid the grasses in coping
_with grazing. Short, leafy, non-blooming basal

stems are called innovations. They add to the
density and desirability of such turf grasses as
Kentucky bluegrass. The stems of some alpine
and desert grasses are only a few centimeters
tall, while those of the giant timber bamboos
may reach as much as 35 meters in length. Most
grass stems are between one and five milli-
meters thick. Those of the larger bamboos may
reach 10-15 centimeters in thickness.




Prophyllum

Culm

Figure 3

LEAVES

The leaves of grasses almost always have
parallel-veined blades that are usually narrow
and have parallel sides. The foliage leaf (Fig. 4)
has three main parts: the sheath, the ligule, and
the blade. There is no true petiole, although in
the bamboos a short constriction, the pseudo-
petiole, occurs between the sheath and the
blade. The sheath is the split tubular portion
surrounding the culm. The ligule is a little mem-
branous or hairy collar that stands up at the
junction of the sheath and the blade. The
elongated blade usually has a conspicuous
midrib as well as numerous smalier ‘‘nerves® or
‘‘veins'’ parallel to it. The tip, or apex, of the
blade is sharp pointed. Little projections of the
leaf base or sheath apex are called auricles. In a
few genera, notably Bromus, Daciylis, and the
genera- of the tribe Meliceae (Melica,
Schizachne, Glyceria, Pleuropogon), the leaf
sheath has united edges, forming a tube, much
as in the sedge family.

4 What Do Grasses Look Like?

Figure 4

FLOWER CLUSTERS

The flower clusters or inflorescences (Fig. 5) of
grasses always bear small scaly units called '
spikelets. These are arranged in panicles,
balanced or symmetrical spikes, one-sided
spikes (with all the spikelets borne on the lower
side of the rachis), racemes, or in specialized
aggregations to which 1 have given the name
RAME. A rame is an unbranched inflorescence
that is similar to a spike in having some sessile
(stalkless) spikelets, and similar to a raceme in
also having some stalked or pedicellate
spikelets. The rame is the characteristic in-
florescence of many members of the An-
dropogoneae, the bluestem tribe. In this group,
each rachis internode may bear one sessile and
one stalked spikelet. Rames are also found in
the genus Hordeum, where each unit of ‘the
rachis bears one sessile and two stalked
spikelets.

0001L%S
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The parts of the inflorescence inciude the
stalk or peduncle, which is continued up into
the main axis. or rachis of the inflorescence.
There may be branches of several ranks. The
stalk of the individual spikelet is called a
pedicel. At the base of each branch there may
be found a little swelling or pulvinus, which
helps to spread the branches of the in-

florescence apart when they emerge from the

uppermost sheath.

SPIKELETS

Since the flowers of grasses are minute, simple,
and very similar, they are rarely used in-iden-
tification. Instead, we look for differences in
the bracts (modified leaves) which surround the
flowers. The unit subdivisions of the: in-
florescence are called spikelets (Fig. 6). The
simplest sort of spikelet is merely a tiny scaly
branchiet of flowers, each flower being sur-
rounded by two bracts. At the base of this

0001<H

branchlet there are two bracts which have no
flowers in their axils. These are the first and
second glumes. The remainder of the spikelet is
made up of flowering units called florets, which
are arranged alternately in two rows on a cen-
tral stalk, called a rachilla, which is usually con-
cealed by the overlapping florets. Each floret
consists of an outer bract or lemma and an
inner bract or palea, with the naked flower
between them. The lemma corresponds to an
ordinary foliage leaf, the palea to the pro-
phyllum, and the flower to a branch. During
the brief time of flowering, two littie blisters,
the lodicules, which lie between the ovary of the
flower and the Jemma, swell up and force the
lemma outwards. This allows the stigmas and
stamens to protrude. The lodicules are the
evolutionary vestiges of a calyx or corolla. If
you can find smooth brome grass, orchard
grass, or any one of many other grasses in
bloom in the morning dew, you can usually

observe the lodicules with a hand lens. The -

actual flower consists of two lodicules, three
stamens with long slender filaments, and an
ovary with two feathery stigmas. All grasses are
wind pollinated except the -few that are self
pollinated within closed florets (cleistog-
amous). The lemma has 2 midrib and a2 number

~of smaller ‘‘veins’’ or ‘‘nerves’” running

roughly parallel to it, but converging toward
the tip. The midrib of the lemma may be pro-
longed into a beard or bristle, called an awn.
Rarely the lateral nerves also protrude. If the
lemma is prominently folded along the midrib,
it is said to have a keel. The hardened lower end
of the lemma is called a calius. The palea
always has two veins near the sides, but lacks a
midrib. In some grasses the palea is small or
lacking. Usually the spikelet has a stalk or
pedicel, or this may be absent, as in wheat and
rye, and then the spikelet is said to be sessile.
Usually spikelets break up at maturity into in-
dividual florets, each of which will then bear a
segment of the rachilla. Some spikelets, like
those of switch grass and foxtail grass, do not
break up, but are shed from the plant whole.

What Do Grasses Look Like? 5

PYRCRN




Figure 6

Often it is necessary to determine at what
points the spikelets break or -disarticulate.
When the spikeléts are mature and dry, they
will disarticulate naturally, but if one has a
rather immature plant, it may be necessary to
tease the spikelets apart with needles and
tweezers or with the finger nail in order to tell

where the disarticulation will occur. There are

two general types of disarticulation: below the
glumes (Fig. 7, a), and above the glumes
(Fig. 7, b). Spikelets which disarticulate below
the glumes leave nothing on the plant except
the stubs of the pedicels. Those which disar-
ticulate above the glumes leave them on the
plant. Spikelets of this type usually disarticulate
between the florets as well.

6 What Do Grasses Look Like?

y = 7

Figure 7
Another feature of the spikelet which we
may need to know is its shape in cross section.
Spikelets may be round in cross section as in
Fig. 8, a; flattened from the sides of the glumes
and lemmas (laterally compressed), as in Fig. 8,

b; or flattened from the backs of the glumes
and lemmas (dorsally compressed), as in Fig. §,

@
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Figure 8

The kind of spikelet pictured in Fig. 6 is
probably the basic type, from which reduced or
more complicated sorts have been derived by
various changes. In studying other types of
grass spikelets, we should mentally compare
them with the basic type in order to decide
which parts have been modified or eliminated.
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The following types of changes are common,
and they characterize large groups of grasses:

1.

The glumes may be large, covering
the whole spikelets (oats and its
relatives).

The upper florets may be eliminated,
so that the spikelet is 1 flowered
(redtop, timothy, and their rela-
tives). :

3. The lower florets may be sterile and

0001x8

much reduced in size, the upper one
remaining fertile (canary grass, fox-
tail). . '

. The glumes may be reduced to little

ridges on the tip of the pedicel (rice,
cut grass).

. Either stamens or pistii may be

eliminated, giving rise to spikelets or
plants of one sex (salt grass, creeping
Jovegrass, Texas bluegrass, corn,
sorghum, wild rice),

What Do Grasses Look Like? 7




Recognizing Grass
Tribes

The basic separation of the grass subfamilies and tribes is made
upon microscopic characters, but many of these groups can be
recognized by their more obvious features that require little or
no magnification. It is helpful to know some of these, and they
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- are summarized below.

Subfamily Bambusoideae

All of thesc grasses have woody perennial
stems. The main stems do not have foliage
leaves. The leaf blades, which are relatively
small, are all found upon small lateral
branches. The bamboos seldom bloom. The
native and introduced species are all restricted
to the southern half of the United States.
Fig. 12.

Figure 12

Subfamily Oryzoideae

Mostly aquatic grasses with single florets and
much reduced glumes.

Tribe Oryzeae. Rice tribe. Spikelets strongly
laterally flattened; flower perfect. Fig. 13.

Figure 13
Tribe Zizanieae. Wild rice tribe. Agquatic

grasses; spikelets tend to be round and are
always unisexual. Fig. 14.
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Figure 16

Figure 14 Tribe Aveneae. Spikelets several-flowered, in
panicles; glumes nearly or quite as long as the
whole spikelet; awn, when present, from the
back of the lemma or from a split tip. Oats,
Junegrass. Fig. 17.

Subfamily Pooideae

This group includes many’ of the common
temperate zone grasses. As now defined, it
includes far fewer genera than given by
Hitchcock. The more readily recognizable
tribes are given below.

Tribe Poeae. Spikelets several-flowered, in

-~ = & » & o &2 ¢ © 0 Q@ ¢ 9 "

panicles; glumes short; lemmas with 5 or more q
nerves. Bluegrasses, brome grasses, fescues, _
orchard grass, etc. Fig. 15. (
- (

Figure 17 P

Tribe Agrostideae. Spikelets single-flowered,
usually quite small, in a panicle; compression
lateral. See also the tribe Sporoboleae, '
distinguished only on micro-characters. Fig. 18.

Figure 15

Tribe Triticeae. Spikelets borne on a balanced
or symmetrical spike, 1 or more at each node;
florets 1-several; leaf sheaths often bearing
auricles. Wheat, rye, barley, quackgrass are
exampiles. Fig. 16. _ Figure 18

14 Recognizing Grass Tribes
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Tribe Stipeae. Spikelets single-flowered, round
in cross section; glumes about as long as the
body of the lemma; floret hard, cylindrical,
with a hard, sharp calius and a stout, usually
twisted awn; inflorescence a panicle. Fig. 19.

Figure 19

“Tribe Phalarideae. Spikelets with iong glumes,

concealing the florets; florets 2-3, the lower 2
sterile or staminate, often very minute, all fall-
ing as a unit-from the glumes; inflorescence a

panicle. Fig. 20.
i

Figure 20

Subfamily Arundinoideae

Tribe Arundineae. Giant grasses, with stems
1-6 m tall and large, plumelike panicles, the
spikelets covered with silky hairs; florets
several: spikelets laterally compressed. Fig. 21.

Figure 21

k
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Tribe Aristideae. This tribe contains only the

needle grasses of the genus Aristida. Spikelets
single-flowered, the floret hard and cylindrical,

with a sharp callus and 3 awns. Fig. 22.

Figure 22

Subfamily Chloridoideae

These grasses were separated from the large
subfamily Festucoideae of Hitchcock on
microscopic characters. They are mostly
steppe, desert, and warm climate grasses. Those
which resemble members of the tribe Poeae
(Festuceae) can usually be recognized by having
3 or fewer nerves on the lemma.

Tribe Eragrosteae. Inflorescence a panicle or a
group of 1-sided spikes; spikelets with several
to many fertile florets; lemmas 3 nerved.
Fig. 23.

Figure 23

Tribe Sporobolese. Inflorescence a panicle;
spikelets with a single floret; lemma with 1-3

Recognizing Grass Tribes 15
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nerves. Similar to the Agrostideae, but differ- Subfamily Panicoideae
ing in micro-characters. Fig. 24.

Spikelets dorsally compressed, with | fertile
floret, a sterile or staminate one and a pair of
glumes below it,

Tribe Paniceae. First glume short or lacking;
second glume as long as the spikelet; glumes
and sterile lemma thin; fertile floret leathery or
rigid; inflorescence a panicle or of 1-sided
racemes or spikes. Fig. 27.

¢ © ¢ ¢ ¢ ¢ 9 O * &%

A
Figure 24
Tribe Chlorideae. Inflorescence of l—many \0
1-sided spikes; spikelets with 1 fertile floret and
1 or more rudimentary ones above or below it. ®
Fig. 25. Figure 27
. . @
Tribe Andropogoneae. Both glumes as long as
the spikelet and concealing the inner parts; @
sterile and fertile lemmas thin -and delicate; .
spikelets usually disposed in pairs at each rachis
joint; both may be stalked or one may be )
- sessile. The stalked spikelet tends to be reduced @
or absent. Many variations on the pattern of ar- .
rangement occur. Fig. 28. ¢
e

Figure 2§

Tribe Pappophoreae. Desert grasses; in-
florescence a panicle; lemmas many nerved, the
w0 apex cut into many lobes or many-awned.
Fig. 26.

Figure 28

Figure 26

16 Recognizing Grass Tribes
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IDENTIFICATION OF
MONOCOTYLEDONS AND DICOTYLEDONS

The flowering plants include two subclasses, the monocotyledoneae and
dicotyledoneae. These are clearly distinct from each other, despite the
fact that no single character occurs only in one and not the other. A
complex of pairs of opposéd characters, each usually but not always
reliable, marks one group from the other. There are six characteristics
that are readily seen and these are listed and discussed below.

Dicotyledons

. Principal leaf veins branch out from
the midrib or from the base of
it. not parallel, forming distinct
network.

. Petals, sepals, and other fower parts
arranged in twos, fours, fives, or
multiples of these numbers.

. Root system characterized by a tap
root with lateral branches growing
from {t (e.g.. Hibiscus. Chenopo-
dium, Aster, Boltonia).

. Stem with the vascular bundles in

a single cylinder or ring tn cross
section.

. The cambium adding a new layer
or “ring"” of wood each year or each
growing season (shrubs, trees).

. Two cotyledons (seed leaves). A bean
(seed) can be readlly divided Into
two large cotyledons. which may
form the bulk of the embryonic
plant.

Monocotyledons

. Principal leaf veins are parallel to

each other (e.g.. grasses, sedges,
rushes, lilies, Iris).

. Petals, sepals, and other flower parts

arranged in threes or multiples of
three (e.g.. rushes, lilles).

. Root system fibrous or character-

fzed by perennial rhizomes from
which roots grow (e.g., Juncus.
Spartina, Sctrpus).

. Stem with the vascular bundles

distributed through parenchyma
(pithy tissue).

. Stem and root without a cambili-

um, not increasing in girth by an-
nual layers or “rings” of wood.

. One cotyledon {seed leaf]). A corn

{seed) grain is a one-seeded fruit

. called a caryopsis. that does not

readily divide into two conspicu-
ous parts or cotyledons {e.g., Lily.
Irts).
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CHARACTERISTICS

OF GRASSES (POACEAE), SEDGES (CYPERACEAE],
AND RUSHES (JUNCACEAE) '

GRASSES SEDGES RUSHES
(Poaceace) {(Cyperaceae) (Juncaceae}
Scales Glumes. lemmas, - Pistillate and None
paleae staminate
scales.
perigynium
Perianth O to 3 lodicules None or tiny 6-parted
scales or Usually scale-like
bristles
Stamens 1 to 6, usually 3 Oto3 6. rarely fewer
Pistil- 3 united carpels 3 united carpels 3 united carpels
: 1 cell. 1 ovuie 1 cell, 1 ovule 3 cells
Several ovules
Fruit Caryopslis Achene Capsule
Leaves 2-ranked. usually 3-ranked. 2-ranked.
with open sheath usually with with open
closed sheath sheath
Culms Usually cylindri- Usually angular Usually solid. cylin-
cal and hollow. and solid. drical or angular.
with nodes without nodes without nodes
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GRASS FAMILY (POACEAE)
COMPARISON OF SUBFAMILIES

1. GRASS SUBFAMILY:
Festucoideae

II. GRASS SUBFAMILY:
Panicoideae

Spikelets 1-several-fiowered. the sterile
florets, if any, usually above the fertlie
florets in the spikelet.

Spikelets with 1 perfect terminal floret
and 1 sterile floret below it, the sterile
floret usually represented by an empty
lemma. Some genera are monoecious,
and some produce staminate or empty
florets.

Articulation usually above the glumes
and between the florets, the glumes
remaining on the plant when the seed
is shed.

Articulation below the glumes, the
whole spikelet (including the glumes)
falling when the seed is shed.

Spikelets laterally compressed, the
glumes and- lemmas usually foided
lengthwise, or sometimes the spike-
lets terete. o

Spikelets dorsally compressed, the
glumes and lemmas fat. or sometimes
the spikelets terete.

Note: Any two of the above three characteristics will place the grass in.

the proper subfamily.
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