FLOWER SEX AND PLANT SEX 
Flower sex refers to the presence or absence of male and female parts within a flower. Most flowers are perfect or bisexual, having both stamens and carpels. Bisexual flower sex is likely the ancestral condition in angiosperms. Many angiosperm taxa have imperfect or unisexual flower sex. In this case, flowers are either pistillate/female, in which only carpels develop, or staminate/male, in which only stamens develop.
Plant sex refers to the presence and distribution of perfect or imperfect flowers on individuals of a species. A hermaphroditic plant is one with only bisexual flowers. A monoecious (mono, one + oikos, house) plant is one with only unisexual flowers, both staminate and pistillate on the same individual plant; e.g., Quercus spp., oaks. A dioecious (di, two + oikos, house) plant is one with unisexual flowers, but with staminate and pistillate on separate individual plants (i.e., having separate male and female individuals; e.g., Salix spp., willows). Plant sex can vary within individuals of a species, and there may also be a combination of perfect and imperfect flowers in different individuals. 
[image: C:\Users\A\Pictures\2013-11-02\Scan20002.TIF]Polygamous is a general term for a plant with both bisexual and unisexual flowers. Andromonoecious refers to a plant with both staminate and perfect flowers on the same individual, and gynomonoecious is a plant with both pistillate and perfect flowers on the same individual. Trimonoecious refers to a plant with pistillate, staminate, and perfect flowers on the same individual. Androdioecious refers to a plant with male flowers on some individuals and perfect flowers on other individuals. Gynodioecious refers to a plant with female flowers on some individuals and perfect flowers on other individuals. Trioecious refers to a plant with pistillate, staminate, and perfect flowers on different individuals. 
FLOWER ATTACHMENT 
Flower attachment is pedicellate, having a pedicel; sessile, lacking a pedicel; or subsessile, having a short, rudimentary pedicel. The terms bracteate, with bracts, and ebracteate, lacking bracts, may also be used with respect to flower attachment. 

FLOWER CYCLY
Flower cycly refers to the number of cycles (series or whorls) or floral parts. The two basic terms used are complete, for a flower having all four major series of parts (sepals, petals, stamens, and carpels) and incomplete, for a flower lacking one or more of the four major whorls of parts (e.g., any unisexual flower, or a bisexual flower lacking a corolla).

FLOWER SYMMETRY 
Flower symmetry is an assessment of the presence and number of mirror-image planes of symmetry. Actinomorphic or radial symmetry (also called regular) is that in which there are three or more planes of symmetry, such that there is a repeating structural morphology when rotated less than 360° about an axis. Biradial symmetry means having two (and only two) planes of symmetry. 
Zygomorphic or bilateral symmetry (also called irregular) is that in which there is only one plane of symmetry. An asymmetric flower lacks any plane of symmetry, usually the result of twisting of parts. Flower symmetry can sometimes be subtle and can even vary within a flower; if so, it should be separately described for calyx, corolla, androecium, and gynoecium to avoid confusion. Actinomorphic flower symmetry is likely the ancestral condition in angiosperms and is found in a large number of groups. Zygomorphy has evolved repeatedly in many groups, typically as a means of more efficiently transferring pollen to an animal (usually insect) pollinator. 
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loops near the margin, joining other. more distal, secondary
veins; encamptodromous, in which secondary veins curve
upward near the margin but do not directly join adjacent sec-
ondaries; cladodromous. in which secondary veins branch
toward the margin; and reticulodromous, in which second-
ary veins branch repeatedly, forming a very dense, netlike
structure.

Parallelodromous venation is cquivalent to parallel
(defined earlier), in which two or more primary or secondary
veins run parallel to one another, converging at the apex.

Venation is actinadromous if three or more primary veins
diverge from one point (equivalent to ternate or palmate vena-
tion). Palinactinodromous is similar, but the primary veins
have additional branching above the main point of divergence
of the primaries.

For actinodromous and palinactinodromous types, the
venation is marginal if the main, primary veins reach
the blade margin, and reticulate (not to be confused with
reticulate in the more general v enation terminology) if they
do not. Flabellate venation is that in which several cqual,
fine veins branch toward the apex of the leaf.

Campylodromous venation is that in which several pri-
mary veins run in prominent, recurved arches at the base,
curving upward to converge at the leaf apex.

Finally, venation is acrodromous, if two or more primary
veins (or strongly developed secondary veins) run in conver-
gent arches toward the leaf apex (but are not recurved at the
base. as in campylodromous).

For actinodromous, palinactinodromous, and acrodromous
types, the venation is basal if the primaries are joined at the
blade base. and suprabasal if the primaries diverge above the
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blade base. The venation is perfect if branching of the lateral
primary veins and their branches cover at least two thirds of
the leaf blade area (or reach at least two thirds of the distance
toward the leaf apex), and imperfect if these veins cover less
than two thirds of the leaf blade area (or reach less than two
thirds of the way toward the leaf apex).

These complex venation types, along with many other
details of the leaf, cun be specific to certain taxonomic groups
of plants. Although they are not widely used in standard mor-
phological descriptions, their recognition can be important in
identification (e.g., of many tropical and fossil plants) and
classification (see Hickey and Wolf 1975).

FLOWERS

A major diagnostic teature of angiosperms is the {lower. As
discussed in Chapter 6. a flower is a modified reproductive
shoot, basically a stem with an apical meristem that gives rise
to leaf primordia. Unlike a typical vegetative shoot. however,
the flower shoot is determinate, such that the apical meristem
stops growing after the floral parts have formed. At least
some of the leaf primordia of a flower are modified as repro-
ductive sporophylls (leaves bearing sporangia). Flowers are
unique, differing, e.g., from the cones of gymnosperms, in
that the sporophylls develop either as stamens or carpels (see
Chapter 6, and later discussion).

Frower Parts (Figure 9.13)

The basic parts of a flower, from the base to the apex, are as
follows. The pedicel is the flower stalk. (If a pedicel is absent,
the flower attachment is sessile.) Flowers may be subtended
by a bract, a modified, generally reduced leaf; a smaller or
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correlated with the spatial positioning of flowers relative to
pollination or eventual fruit or sced dispersal.

Froweg Cyery

Flower cycly refers to the number of cycles (series or whorls)
or floral parts. The two basic terms used are complete, for a
flower having all four major series of parts (scpals, petals,
stamens, and carpels) and incomplete. for a tlowering lack-
ing one or more of the four major whorls of parts (e.g., any
unisexual flower, or a bisexual flower lacking a corolla).

Frower Symmerry (Figures 9.14, 9.15)

Flower symmetry is an assessment of the presence and
number of mirror-image planes of symmetry. Actinomorphic
or radial symmetry (also called regular) is that in which
there are three or more planes of symmetry, such that therc is
a repeating structural morphology when rotated less than
360° about an axis. Biradial symmetry means having two
(and only two) planes of symmetry. (The difference between
biradial and radial symmetry is sometimes not rccognized,
both being termed radial symmetry or actinomorphy; how-
ever, the distinction can be useful and is recognized here.)
Zygomorphic or bilateral symmetry (also called irregular)
is that in which there is only one plane of symmetry.
An asymmetric flower lacks any plane of symmetry, usually
the result of twisting of parts. Flower symmetry can some-
times be subtle and can even vary within a flower; it so,
it should be separately described for calyx, corolla, androecium,
and gynoecium to avoid confusion.

Flower symmetry can be an important adaptation relative
to pollination systems. Actinomorphic flower symmetry
is likely the ancestral condition in angiosperms and is
found in a large number of groups. Zygomorphy has evolved
repeatedly in many groups, typically as a meuans of more
efficiently transferring pollen to an animal (usually insect)
pollinator. Zygomorphy is typically correlated with a more
horizontal floral orientation, and there are many different
ways that zygomorphy can come about developmentally and

morphologically.
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FLOwER MATURATION

Flower maturation refers to the time of devclopment of
flowers or flower parts (see also General Terminology).
Anthesis is the general time of flowering, the opening
of flowers with parts available for pollination. The relative
timing of development of male versus female flowers or floral
parts can be an important feature in reproductive biology.
Protandrous refers to stamens developing, or pollen releasc
occuring, prior to the maturation of carpels or stigmas being
receptive. Protogynous is the reverse, with carpels or stig-
mas developing before stumens mature or pollen is released.
Both protandry and protogyny may function lo promote
outcrossing (and thus inhibit selfing) within individuals of
a species.

Two flower maturation terms dealing with the relative
direction of development of parts can be important in des-
cribing taxonomic groups. Centrifugal refers to developing
from the center toward the outside or periphery, whereas
centripetal is development from the outside or periphery
toward the center region. Both centrifugal and centripetal
can be applied to parts of the perianth, calyx, coroila, androe-
cium, or gynoecium; the terms are often used to describe the
direction of dcvelopment of stamens in a multiwhorled
androccium.

PERIANTH

The perianth (or perigonium) is the outermost, nonreproduc-
tive group of modified leaves of a flower. (The term perianth
has also been used for components of the reproductive struc-
tures of various Gnetales, but these are not homologous.)
A perianth is absent in some flowering plants, typically those
taxa that have very small, reduced flowers. The perianth,
where present, functions both to protect the young flowering
parts and to aid in pollination.

The units of the perianth arisc like leaves as primordia
from the apical meristem of the flower. Typically, they may
retain leaflike characters. Sepals, in fact, are usually green
with stomata and veins; even petals will have veins and may
have vestigial stomata. However, the perianth can undergo
significant developmental changes and be highly modified
(and unlcaflike) at maturity.

Periantii Parrs (Figure 9.19)

Various specialized terms are used for parts of the perianth.
These include the following: anterior or ventral, referring
to the lower, abaxial lobe(s) or side, toward a subtending
bract: beard, a tuft, line, or zone of trichomes on a perianth
or perianth part (see Vestitwre): claw, an attenuate base of
a sepal or petal; coroma, a crownlike outgrowth between
stamens and corolla, which may be petaline or staminal in




