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CHAPTER ]
INTRODUCTION

Within Oklahoma’s boundaries. one can find a diversity of species that are
commonly found in other areas of the continental United States. Species from various
phytogeographic regions of the United States have representatives in the flora of
Oklahoma. Taxonomists indicate that there are approximately 2.600 species of vascular
plalnts in the state in 173 families and 850 genera (Tyrl et al. 1994). Although the state
has such a diverse flora, there is not a comprehensive manual to aid both botanists and
laymen in identification of the plants. Currently, U.T. Waterfall’s (1969) Keys 10 the
Flora of Oklahoma is the manual of choice. Because no technical descriptions of the taxa
accompany these keys. one must use a neighboring state’s manual, e.g. Manual of the
Vascular Plants of Texas (Correll and Johnston. 1970), in order to read the descriptions
essential for accurate identification of unknown plants.

In 1983, the taxonomists of Oklahoma formed a non-profit corporation. Flora
Oklahoma Incorporated, and began the task of writing a taxonomic manual for the state’s
vascular flora. This manual will include not only keys to the flora, but also detailed
descriptions that will facilitate identification of plants. In the last five years, work on the
Flora of Oklahoma Project has been progressing steadily. Several versions of the key to

the families have been developed and tested in university classrooms throughout
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the state. Family descriptions are currently being written, and work will soon begin on
the construction of keys to the genera and species of each family. Also, the project’s
editorial board adopted use of the database, DELTA (Description Language for
Taxonomy) written by Dallwitz and Paine (1986). This database provides a standardized
format for the taxon descriptions that will be presented in the flora. Numerous
individuals have been asked by the board to contribute their taxonomic expertise by
writing treatments of the families and genera. The family treatment presented in this
thesis is one such contribution.

The Amaranthaceae, or Pigweed Family, can be found in all parts of the world.
Globally the family comprises approximately 65 genera and 900 species (Cronquist
1981). In Oklahoma, it is represented by 7-8 genera and 21 species according to Taylor
and Taylor (1994) and Waterfall (1969). As is apparent in Table 1, there are differences
in taxonomic opinion with respect to which genera and species are present. In addition 10
those species noted by Waterfall(1969) and Taylor and Taylor (1994), the Weed
Identification Committee of the Southern Weed Science Society reports that Amaranthus
powellii S. Wats is found as well in the state (nd). Traditionally, species of the
Amaranthaceae have been difficult to identify. The most significant problem in
identification is that the species hybridize readily within the genera (Sauer 1955, 1956.
1967; Sammour et al. 1993, Tucker and Sauer 1958). As a result, many individuals
exhibit intermediate morphologies, and positive identification of such plants is often

tenuous.




The objectives of the work summarized in this thesis were to determine which
genera and species of the family are present in Oklahoma, and to produce taxonomic keys
and technical descriptions for them for the Flora of Oklahoma Project. These keys and

descriptions will allow easy and correct identification of unknown plants.




TABLE |: Taxa of the Amaranthaceae in Oklahoma.

Taxa recognized by Waterfall (1969)

Alternanthera repens (L.) Kuntze'
Amaranthus albus L.

Amaranthus arenicola 1. M. Johnston
Amaranthus graecizans L.

Amaranthus hybridus L.
Amaranthus palmeri S. Wats.

Amaranthus retroflexus L.

Amaranthus scleropoides Uline & Bray
Amaranthus spinosus L.

Amaranthus tamarascinus Nutt.'

Brayulinea densa (Humb.&Bonpl. ex Willd.) Small'

Froelichia floridana (Nutt.) Moq.
Froelichia gracilis (Hook.) Moq.
Gossypianthus lanuginosus (Poir.) Mog.
Gossypianthus tenuiflorus Hooker
Iresine rhizomatosa Standl.

Tidestromia lanuginosa (Nutt.) Standl.

Taxa recognized by Taylor & Taylor (1994) Common Name of Taxa

Alternanthera caracasana HB.K.'
Amaranthus albus ..

Amaranthus arenicola 1. M. Johnston
Amaranthus blitoides S. Wats. '
Amaranthus gracilis Desf.
Amaranthus hybridus L.
Amaranthus palmeri S, Wats,

Amaranthus retroflexus 1..

Amaranthus scleropoides Uline & Bray
Amaranthus spinosus L.

Amaranthus rudis Sauer'

Guilleminea densa (Willd.) Moq. !
Froelichia floridana (Nutt.) Moq.
Froelichia gracilis (Hook.) Moq.

Gossypianthus lanuginosus (Poir.) Mog.

Iresine rhizomatosa Standl.
Tidestromia lanuginosa (Nutt.) Standl.

Chaff Flower
Tumbleweed
Sandhill Pigweed
Prostrate Pigweed
Slender Pigweed
Green Pigweed
Redroot Pigweed,
Carelessweed
Rough Pigweed
Bone-Bract Pigweed
Spiny Pigweed
Water Hemp
Dense Cotton Flower
Field Snake Cotton
Slender Snake Cotton
Cotton Flower
Cotton Flower
Bloodleaf
Espanta Vaqueros

'. Waterfall (1969) and Taylor and Taylor (1969) used different binomials for the same taxon.




CHAPTER I

METHODOLOGY
PREPARATION OF THE TAXONOMIC TREATMENTS

Preparation of the amaranth treatments began with an extensive literature review.
General information about the family and its taxa was gathered (Cronquist 1981, Gleason
and Cronquist 1991, Gray 1950, Heywood 1978. National Research Council 1984.
Robertson 1981, Sauer 1955, 1956, 1967; Tucker and Sauer 1958. Uline and Bray 1895.
Zomlefer 1994). After this information was collected. expanded searches were
undertaken to find problems concerning nomenclature. identification. and classification
that have been associated with the family’s genera and species (Henrickson 1987, Kartesz
1994, Mears 1967. Sammour et al. 1993, Taylor and Taylor 1994).

As the literature review was conducted. loans of specimens from state herbaria
were requested (Table 2). Specimens were identified using available keys (Correll and
Johnston 1979, Great Plains Flora Association 1986, Waterfall 1969). Table 3 lists the
number of specimens examined for each taxon. Measurements of morphological
characters were made and recorded on data sheets (Table 4). After all specimens were
identified and measured, the morphological data were analyzed, interpreted. and input
into DELTA using the CHARS data set developed by the editorial board (Appendix A).
The keys and descriptions were submitted for review to the editorial board of the Flora of

Oklahoma Project. The herbarium sheets subsequently were annotated and returned to




their respective herbaria. Using the DELTA database, technical descriptions of the
species and genera found in the state were constructed (Appendices B,C. D).

The technical description for each taxon reflects the range of morphological
variation found in Oklahoma. In several taxa, the information presented in the genus and
species descriptions overlap. This is deliberate; the editorial board will eventually

determine the format for presentation of overlapping information in the manual.




TABLE 2: Herbaria from which specimens were examined.

University of Oklahoma
Oklahoma State University
University of Science and Arts in Oklahoma
University of Central Oklahoma




TABLE 3: Number of specimens examined for each taxon.

Alternanthera caracasana Kunth 7
Amaranthus albus L. 63
Amaranthus arenicola 1. M. Johnston 35
Amaranthus graecizans L. 64
Amaranthus hybridus L. 33
Amaranthus palmeri S.Wats. 53
Amaranthus retroflexus L. 70
Amaranthus rudis Sauer 114
Amaranthus scleropoides Uline & Bray 3
Amaranthus spinosus L. 51
Froelichia floridana (Nutt.) Mog. 127
Froelichia gracilis (Hook.) Mog. 116
Gossypianthus lanuginosus (Poir.) Moq. 28
Guilleminea densa (Humb. & Bonpl. ex .Willd.) Mog. 7
Iresine rhizomatosa Standl. 78

Tidestromia lanuginosa (Nutt.) Standl. 38




TABLE 4: Information recorded and characters examined for each taxon.

SPECIES SEPALS
COUNTY number
SHEET NUMBER armangement
SEX fusion
HABIT color
VESTITURE shape
HABITAT apex
margins
STEMS base
number
branching STAMENS
color adnation
height/length position
surface number
other connation
length
ROOTS
ANTHERS
LEAVES color
duration shape
complexity dehiscence
arrangement length
other
FILAMENTS
LEAF BLADE color
color length
shape
length PISTILS
width number
surface adnation
venation position
vestiture(upper&lower)
apex STIGMA
margins lobe number
base color
teeth shapy
other length
PETIOLE STYLE
color number
length length
vestiture
other OVARY
number
SPINES ovule number
placentation
INFLORESCENCE
ype FRUITS
position v pe
other dehiscence
color
BRACTS shape
length width
width length
apex surface
base other
appearance
venation SEEDS
colar
FLOWERS diameter
perfect/imperfect length
complete/incomplete shape
symmetry surlace

ovary position
other
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CHAPTER III
TAXONOMIC TREATMENT OF THE AMARANTHACEAE
AMARANTHACEAE A.L. de Jussieu Pigweed or Amaranth Family

Plants herbs; annuals or perennials; bearing perfect flowers or dioecious or
monoecious or polygamo-monoecious. Stems prostrate to erect. Leaves herbaceous:
simple; opposite or alternate; blades lanceolate or ovate or linear; venation pinnate:
indumentum pubescent or stellate or glabrous: margins entire or sinuate: stipules absent.
Inflorescences glomerules or spikes or panicles: terminal or axillary: bracts present:
membranous or scarious; bracteoles present. Flowers perfect or imperfect: perfect and
imperfect similar; perianths in 1-series. Calyces radially symmetrical or rarely
bilaterally symmetrical. Sepals 2 to 5: in 1; free or fused: reddish-green to white:
scarious or membranous. Stamens 5 or 1 to 3; free or fused by filaments. Pistils 1.
compound; stigmas 1 to 3. linear or capitate; styles 1; ovaries superior: carpels 2 or 3:
locules 1; placentation basal; ovules 1. Fruits utricles: indehiscent or dehiscent:
circumscissile. Seeds 1.

The family is represented in Oklahoma by 7 genera and 16 species. In general. the species
are weedy in nature and favor disturbed habitats. Their fruits are an important wildlife
food. and species of Amaranthus were cultivated as a grain crop by Native Americans.

1 LEAVES aOTNALe. s e R R R Y Amaranthus
1. Leaves opposite.
2. Stems erect. Inflorescences terminal.
3. Plants annual: with a taproot. Inflorescences spikes.
Flowers perfect. Sepals fused: with dense long
VHIORE MBS o s s e e S eThe Froelichia

3. Plants perennial; rhizomatous. Inflorescences panicles.
Flowers imperfect; plants dioecious. Sepals free:
BlabIOUS. ...ooviicei e e Iresine
2. Stems prostrate to ascending. Inflorescences axillary.
4. Plants annual. Stems stellate. ...........cccooeeieiciciiiiiiiiiinens Tidestromia

4. Plants perennial. Stems glabrous or variously
indumented but not stellate.
5. Plants perennial from elongate roots. Basal




leaves not present. Sepals with long glochidiate
BRES i R R RS Alternanthera
5. Plants perennial from a branching caudex.
Basal leaves present. but caducous. Sepals
without long glochidiate hairs.
6. Sepals fused. Filament tubes of stamens
fused to calyces. Hypanthium present:
CHP-MIE. <o Guilleminea
6. Sepals free. Filament tubes of stamens
free from calyces. Hypanthium absent. ....Gossvpianthus

Alternanthera Forsk. Chaff Flower

Plants herbs; perennials; from fleshy roots: few stemmed: bearing perfect flowers.
Root Systems with a central taproot. Stems branched: prostrate: 1-5 dm long. Leaves all
alike; simple; opposite; spreading: blades spathulate to obovate. 9-10 mm wide. 1.5-2.5
cm long; venation pinnate; indumentum pilose; apices obtuse and mucronate: margins
entire and undulate; bases cuneate; petioles 3.5-5 mm long, pilose: stipules absent.
Inflorescences axillary glomerules; bracts present, 1 mm wide, 1.5-3 mm long. Flowers
produced simultaneously with or after leaves; perfect; all alike; perianths in 1-series.
radially symmetrical. Sepals 5: all alike; persistent: free; ascending: hyaline: lanceolate
to ovate: 1-1.2 mm wide; 2-3.2 mm long; surfaces smooth: venation parallel with 3 veins:
indumentum of glochidiate hairs along margins and nerves; apices acuminate and
mucronate; margins entire; bases rounded. Androecia radially symmetrical. Stamens 5:
opposite the sepals: of equal length: exserted beyond perianth: fused by filaments at their
base; filamentous; 1 mm long; anthers versatile, dehiscing longitudinally. straight. 0.5-1
mm long. Pistils 1: stigmas 1. not lobed, capitate. 0.1 mm long: styles 1. apical, included
within perianth, 0.1 mm long; ovaries superior, ovoid in LS: carpels 1: locules 1:
placentation basal; ovules 1. 1 per locule. Fruits utricles, indehiscent. ovoid, 0.7-0.8 mm
in diameter, 0.5-0.6 mm long, glabrous. Seeds 1, 0.1 mm in diameter.

The genus is represented in Oklahoma by 1 species.

Alternanthera caracasana Kunth Chaff Flower

Plants herbs; perennials; from fleshy roots; few stemmed: bearing perfect flowers.
Root Systems with a central taproot. Stems branched: prostrate; 1-5 dm long. Leaves all
alike; simple; opposite: spreading: blades spathulate to obovate. 9-10 mm wide. 1.3-2.5
cm long; venation pinnate: indumentum pilose: apices obtuse and mucronate; margins
entire and undulate; bases cuneate; petioles 3.5-5 mm long, pilose: stipules absent.
Inflorescences axillary glomerules; bracts present. | mm wide. 1.5-3 mm long. Flowers
produced simultaneously with or after leaves; perfect; all alike; perianths in |-series.
radially symmetrical. Sepals 5. all alike; persistent: free: ascending: hyaline; lanceolate
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to ovate; 1-1.2 mm wide; 2-3.2 mm long: surfaces smooth; venation parallel with 3 veins:
indumentum of glochidiate hairs along margins and nerves: apices acuminate and
mucronate; margins entire; bases rounded. Androecia radially symmetrical. Stamens 5:
opposite the sepals: of equal length: exserted beyond perianth; fused by filaments at their
base; filamentous; 1 mm long; anthers versatile, dehiscing longitudinally. straight. 0.5-1
mm long. Pistils 1; stigmas 1, not lobed, capitate, 0.1 mm long; styles 1. apical. included
within perianth, 0.1 mm long; ovaries superior, ovoid in LS: carpels 1: locules 1
placentation basal: ovules 1, 1 per locule. Fruits utricles. indehiscent. ovoid. 0.7-0.8 mm
in diameter, 0.5-0.6 mm long, glabrous. Seeds 1: 0.1 mm in diameter.

A. caracasana is a weed of roadsides, fields, and waste places, and is mainly found in the
southern quarter of the state. A. repens is sometimes used as the name for Chaff Fiower.
but this name is a synonym of 4. caracasana Kunth and A. pungens Kunth. Oklahoma
specimens fall within the circumscription of 4. caracasana. Flowering is from July to
October.

Amaranthus L. Pigweed or Amaranth

Plants herbs; annuals; single stemmed or few stemmed; monoecious or dioecious or
bearing perfect flowers. Root systems with a central taproot. Stems branched: erect or
ascending. Leaves herbaceous or membranous: cauline; simple: alternate: blades obovate
or ovate or lanceolate or rhombic. or spathulate; venation pinnate: indumentum glabrous
or occasionally puberulent; apices obtuse or acute or rounded and mucronate or acute
and mucronate or acuminate and mucronate; margins entire and undulate: bases cuneate
or attenuate; petioles glabrous or puberulent; stipules absent. Inflorescences glomerules
and spikes or glomerules or spikes, axillary and terminal; bracts present. Flowers
imperfect; staminate and pistillate similar. Staminate Flowers present: perianths similar
to those of perfect flowers or similar to those of pistillate flowers, in 1-series: calyces
radially symmetrical. Sepals 3 or 5: all alike: free: appressed or ascending: membranous;
lanceolate or ovate or oblong or spathulate; venation a single vein; indumentum glabrous:
apices obtuse and mucronate or acute and mucronate or obtuse or acute or acuminate:
margins entire; bases rounded. Androecia radially symmetrical. Stamens 3 or 5: fused by
filaments at their base: anthers versatile. dehiscing longitudinally. Pistillate Flowers
present; perianths similar to those of staminate flowers or occasionally different from
those of staminate flowers, in 1-series, radially symmetrical or bilaterally symmetrical.
Pistils 1; compound; stigmas 3 or 2; styles present, | with 2 or 3 lobes. free; ovaries
superior, elliptical in LS, carpels 3 or 2. locules 1; placentation basal; ovules 1. Fruits
utricles; dehiscent circumscissile: subglobose: glabrous. Seeds 1; reddish brown to black:
smooth: lustrous; ovoid or lenticular or discoid.

The genus is represented in Oklahoma by 8 species. Although Amaranthus gracilis Desf.
was reported to be collected in Oklahoma (SIDA 12(1): 233-237, J. Taylor #32067).
specimens of this species were not encountered in the herbarium collections examined.
Sheets were requested from the herbarium of Southeastern Oklahoma State University




(DUR), but none were received. Amaranthus powellii S. Wats also has been reported in
the state (Weed Indentification Committee of the Southern Weed Science Society. nd.).
but specimens of this species were not encountered.

1. Plants with rigid spines at the nodes. ...........cccccceeveiiicvcieciecinens Amaranthus spinosus
1. Plants without rigid spines at the nodes.
2. Plants monoecious.
3. Inflorescences only axillary; glomerules
4. Plants prostrate Sepals 3. .......ccccecvvninicncne. Amaranthus albus
4. Plants erect or ascending. Sepals 4-5. .Amaranathus graecizans
3. Inflorescences both terminal and axillary:;
spikes or glomerules or both.
5. Leaves with a villous pubescence
associated with the veins especially
on abaxial surfaces. Sepal apices

round, MUCTONALE. ...........ccveerererenene.....Amaranthus retroflexus
5. Leaves glabrous. Sepal apices acute,
NOt MUCTONALE. ...c.oovervvreirrervircraneceenennes AM@ranthus hybridus

2. Plants dioecious.
6. Plants staminate.
7. Bract apices not mucronate. ...................Amaranthus arenicola
7. Bract apices mucronate.
8. Outer bracts 1.5-3 mm long.
Leaf blades rhombic-ovate to
rhombic-lanceolate; apices
acute or acuminate. ...........................Amaranthus rudis
8. Outer bracts 4-6 mm long. Leaf
blades oblong to lanceolate-
oblong or rhombic-oblong:
apices rounded or obtuse. ............. Amaranthus palmeri
6. Plants pistillate.
9. Petioles 0.2-2.5 mm long. Sepals |
or 2: lanceolate-ovate. .......ccoooeeiveiiiieiiiiiiiinnns Amaranthus rudis
9. Petioles 6-95 mm long. Sepals 5:
spathulate.
10. Sepals recurved: apices emarginate
and apiculate or with a short
excurrent midvein. Midvein
branched. Bracts 1.5-2.5 mm
long. «coovicivviiiicveeveeene Amaranthus arenicola
10. Sepals not recurved; apices
acute or with a long excurrent
midvein. Midvein not
branched. Bracts 3-6 mm long. ...Amaranthus palmeri




Amaranthus albus L. Tumbleweed

Plants herbs; annuals; single stemmed; monoecious. Root Systems with a central
taproot. Stems branched: erect: 25-41(62) cm tall. Leaves simple; alternate: blades
obovate, 0.2-0.6(1) mm wide, 0.5-2.5 cm long: venation pinnate: indumentum glabrous or
occasionally puberulent; apices obtuse or acute; margins entire and undulate: bases
cuneate; petioles 1-15 mm long, glabrous; stipules absent. Inflorescences glomerules,
axillary; bracts present, 0.5-1 mm wide. 2-3(4) mm long. Flowers imperfect: staminate
and pistillate similar. Staminate Flowers present; perianths similar to those of pistillate
flowers. Calyces radially symmetrical. Sepals 3; free: lanceolate to oblong: 0.2-0.5 mm
wide; 0.8-2 mm long; venation a single vein: indumentum glabrous: apices acute;
margins entire; bases rounded. Androecia radially symmetrical. Stamens 3; tused by
filaments at their base; 1.5 mm long; anthers versatile., dehiscing longitudinally. 1 mm
long; filaments 0.8 mm long. Pistillate Flowers present; perianths similar to those of
staminate flowers: in 1-series; radially symmetrical. Sepals 3; free: lanceolate to oblong;
0.2-0.5 mm wide; 0.8-2 mm long: venation a single vein: indumentum glabrous: apices
acute; margins entire; bases rounded. Pistils 1; compound; stigmas 3: styles 3, 0.3-0.6
mm long; ovaries superior: carpels 3; locules 1; placentation basal; ovules 1. Fruits
utricles; dehiscent circumscissile; subglobose: 0.8-1.1 mm in diameter; 1-2 mm long:
glabrous. Seeds 1; reddish brown to black: (0.1)0.5-0.8(1) mm in diameter: smooth; <
shining; lenticular. 0
i
|

A. albus is a weed commonly associated with dry disturbed prairies. fields. roadsides.
banks of streams and lakes, and other waste places. It is found throughout the state.
Flowering 1s from June to October.

Amaranthus arenicola 1.M. Johnston Sandhills Pigweed,
Sandhills Amaranth

Plants herbs; annuals; single stemmed: dioecious. Root Systems with a central
taproot. Stems branched: erect; 40-90 cm tall. Leaves herbaceous: cauline: simple:
alternate; blades oblong to ovate to lanceolate: 0.4-2 mm wide; 1.3-3.5 cm long; venation
pinnate; indumentum glabrous; apices obtuse and mucronate; margins entire and
undulate; bases cuneate or attenuate; petioles 6-20(37) mm long, glabrous; stipules
absent. Inflorescences glomerules; axillary: bracts present, 0.5-1 mm wide, 1.5-2(2.5)
mm long. Staminate Inflorescences glomerules; axillary; bracts 0.5-1 mm wide. 1.5-2
(2.5) mm long. Pistillate Inflorescences glomerules; axillary; bracts present, 0.5-1 mm
wide, 1.5-2(2.5) mm long. Flowers imperfect; staminate and pistillate similar. Staminate
Flowers present; perianths similar to those of pistillate flowers; in ]-series: radially
symmetrical. Sepals 5; free; lanceolate to ovate; (0.5)1-1.6 mm wide: 2-3 mm long;
venation a single vein; indumentum glabrous; apices acute or obtuse; margins entire;
bases rounded. Stamens 5; fused by filaments; 1.5-2.5 mm long; anthers versatile. 1-2
mm long; filaments 0.5-2.5 mm long. Pistillate Flowers present; perianths similar to e
those of staminate flowers; in 1-series; radially symmetrical. Sepals S: recurved; free; '



spathulate; 1-1.2 mm wide: 2-3 mm long; venation a single branched vein; indumentum
glabrous: apices emarginate and apiculate or mucronate: margins entire; bases rounded.
Pistils 1: compound; stigmas 3: styles 1 with 3 branches, 0.5-1 mm long: ovaries
superior, elliptical in LS; carpels 3: locules 1; placentation basal: ovules 1. Fruits
utricles; dehiscent circumscissile: 1-1.2 mm in diameter: 1.2-2 mm long; glabrous. Seeds
1; reddish brown; 1-1.5 mm in diameter: smooth; lustrous: ovoid or occasionally
lenticular.

A. arenicola is a weedy species that favors sandy habitats. It is commonly seen along the
roadsides, edges of fields. disturbed prairies, waste places, and stream and creek banks.
Its distribution includes the western half of the state. Flowering is from July to
November.

Amaranthus graecizans L. Prostrate Pigweed

Plants herbs; annuals; single stemmed: monoecious. Root Systems with a central
taproot. Stems branched; prostrate; 9.5-55 cm long. Leaves simple; alternate: blades
obovate to elliptic, 2-10 mm wide, 0.7-2.5 cm long; venation pinnate; indumentum
glabrous or occasionally puberulent: apices obtuse and mucronate; margins entire and
undulate; bases cuneate; petioles (2)4-15 mm long, glabrous: stipules absent.
Inflorescences glomerules, axillary; bracts present, 0.2-1.6 mm wide. (1.2)2-3 mm long.
Flowers imperfect; staminate and pistillate similar. Staminate Flowers present. perianths
similar to those of pistillate flowers; in |-series. Calyces radially symmetrical. Sepals 5:
free; oblong to lanceolate; (0.1)0.5-0.8 mm wide; 1.1-2.2(2.6) mm long: venation a single
vein; indumentum glabrous: apices acute; margins entire: bases rounded. Androecia
radially symmetrical. Stamens 3: fused by filaments at their base: 1.3-1.8 mm long:
anthers versatile, dehiscing longitudinally. 0.8-1 mm long: filaments 1.3-1.8 mm long.
Pistillate Flowers present; perianths similar to those of staminate flowers: in |-series.
Sepals 4-35; free; oblong to lanceolate; (0.1)0.5-0.8 mm wide: 1.1-2.2(2.6) mm long:
venation a single vein: indumentum glabrous; apices acute; margins entire: bases
rounded. Pistils 1, compound: stigmas 3: styles 3. 0.2-0.8 mm long: ovaries superior;
carpels 3; locules 1; placentation basal: ovules 1. Fruits utricles; dehiscent
circumscissile; subglobose: (0.4)1-1.5 mm in diameter; 0.7-2 mm long: glabrous and
rugose. Seeds 1; reddish brown to black: (0.8)1-1.5 mm in diameter; smooth: shining:
lenticular.

A. graecizans is a weedy species commonly associated with dry disturbed prairies, fields,
roadsides, banks of streams and lakes. and other waste places. Some taxonomists
recognize Amaranthus blitoides S. Wats. as the binomial for this taxon: however 4.
graecizans L. was published before 4. blitoides S. Wats. Because of the principles of
priority, A. graecizans is the correct name for the taxon. It is found throughout the state.
Flowering is from July to October.




Amaranthus hybridus L. Green Pigweed,
Green Amaranth

Plants herbs; annuals: single stemmed: monoecious. Root Systems with a
central taproot. Stems branched: erect: 45 cm tall (approximately). Leaves simple:
alternate; blades ovate to rhombic to lanceolate. 1-5 mm wide. 3-12.5 ¢cm long: venation
pinnate: indumentum glabrous: apices acute and mucronate: margins entire and undulate:
bases cuneate; petioles 8-45 mm long, glabrous; stipules absent. Inflorescences spikes.
terminal and axillary: bracts present, 0.5-1 mm wide. 2-5 mm long. Flowers imperfect:
staminate and pistillate similar. Staminate Flowers present; perianths similar to those of
perfect flowers, in 1-series. radially symmetrical. Calyces radially symmetrical. Sepals 5:
all alike; free; obiong: 0.2-0.5 mm wide; 1.5-2.5 mm long: venation a single vein:
indumentum glabrous: apices acute: margins entire; bases rounded. Stamens 5. included
within perianth; fused by filaments at their base: 2-3.2 mm long; anthers versatile. 0.5-1.5
mm long, filaments 1-3 mm long. Pistillate Flowers present; perianths similar to those of
staminate flowers. Sepals 5: free: oblong: 0.5 mm wide: 1.5-2.5 mm long: venation a
single vein; indumentum glabrous; apices acute: margins entire: bases rounded. Pistils |
compound; stigmas 3: styles 1, included within perianth. 0.5-1 mm long: ovaries
superior; carpels 3: locules 1, placentation basal; ovules 1. Fruits utricles: slightly
rugose; dehiscent circumscissile: subglobose: 1-1.5 mm in diameter: 2 mm long:
glabrous. Seeds 1; black: 1 mm in diameter: smooth: lustrous: ovoid to
lenticular.

A. hybridus is a weedy species commonly found in fields. along roadsides. and other
waste places. It is found throughout the state, excluding the panhandle. Flowering is
from June to November.

Amaranthus palmeri S. Wats. Redroot Pigweed,
Carelessweed

Plants herbs; annuals: single stemmed; dioecious. Roof Systems with a central
taproot. Stems branched: erect; 20-80 (105)cm tall. Leaves simple: alternate: blades
rhombic to ovate. 14-27(45)mm wide, 1.6-8.7(11.1) cm long: venation pinnate:
indumentum glabrous; apices acuminate or acute or obtuse and mucronate: margins
entire and undulate: bases cuneate or attenuate: petioles 10-85(95) mm long. glabrous:
stipules absent. Inflorescences spikes and glomerules: terminal and axillary: bracts
present; 0.2-1.6 mm wide; (2)3-5.5(6)mm long. Flowers imperfect: staminate and
pistillate similar. Staminate Flowers present; perianths different from those of pistillate
flowers; in 1-series; radially symmetrical. Sepals 5: free: appressed: lanceolate: 0.6-1.2
mm wide; 2-4 mm long; venation a single vein: indumentum glabrous; apices acute,
or acuminate. margins entire. bases rounded. Stamens 5. included within perianth. fused
by filaments at their base. 1-2(2.5) mm long; anthers versatile. 0.5-1.6 mm long;:
filaments 0.5-1(2) mm long. Pistillate Flowers present; perianths different from those of
staminate flowers, in 1-series. radially symmetrical. Calyces radially symmetrical. Sepals




5; spathulate; (0.5)0.8-1.2 mm wide: 2-3 mm long: venation a single vein; indumentum
glabrous: apices acute and mucronate for the outer sepals. and obtuse or mucronate for
the inner sepals; margins entire; bases rounded. Pistils 1, compound: stigmas 2 or 3:
styles present, 1 with 2 or 3 lobes, included within perianth. 1-2 mm long; ovaries
superior, elliptical in LS; carpels 2 or 3: locules 1: placentation basal; ovules 1. Fruits
utricles; dehiscent circumscissile; subglobose: 0.8-1.2 mm in diameter: 1-1.8 mm long:
glabrous. Seeds 1; reddish brown; 1-1.2 mm in diameter; smooth: lustrous: ovoid.

A. palmeri is a weedy species that prefers disturbed sites. Roadsides. creek beds.
riverbanks, railroad right-of-ways, disturbed fields, and disturbed prairies are common
habitats. It is mainly found in the western two-thirds of the state. Flowering is from June
to October.

Amaranthus retroflexus L. Rough Pigweed,
Rough Amaranth

Plants herbs; annuals; single stemmed; monoecious. Root Systems with a central
taproot. Stems branched; erect; 25-50 cm long. Leaves membranous: cauline: simple:
alternate; blades rhombic to ovate or lanceolate, 14-53 mm long, 3-7(10.2) cm long;:
venation pinnate; indumentum puberulent especially along veins; apices rounded and
mucronate or acute and mucronate: margins entire and undulate: bases cuneate: petioles
12-60 mm long, puberulent; stipules absent. Inflorescences dense spikes. terminal and
axillary; bracts present, (0.2)0.8-1.2 mm wide, 2.5-5 mm long. Flowers imperfect:
staminate and pistillate similar. Staminate Flowers present: perianths similar to those of
pistillate flowers. in 1-series, radially symmetrical. Sepals 5: free: 0.5-1 mm wide: 2-3
mm long: venation a single vein; indumentum glabrous; apices acute and mucronate:
margins entire; bases rounded. Stamens 5. included within perianth: fused by filaments
(at base); 1-2.5 mm long; anthers versatile, (0.8)1-1.2(2) mm long: filaments 1-2 mm
long. Pistillate Flowers present; perianths similar to those of staminate flowers, in 1-
series, radially symmetrical. Sepals 5; free: linear to oblong; 0.5-1 mm wide: 2-3 mm
long; venation a single vein; indumentum glabrous: apices rounded and mucronate:
margins entire; bases rounded. Pistils 1, compound; stigmas 3; styles 3. free, included
within perianth, 0.5-1 mm long; ovaries superior: carpels 3: locules 1: placentation basal;
ovules 1. Fruits utricles; dehiscent circumscissile: subglobose; 1-1.5 mm wide: 2-3 mm
long; glabrous. Seeds |; reddish brown: mm in diameter: smooth: lustrous: ovoid or
discoid.

A. retroflexus 1s a weedy species of disturbed sites. It is found in floodplains. bar ditches.
and at the edges of fields, and is found in the western half of the state. Flowering is from
May to October.




Amaranthus rudis Sauer Water Hemp

Plants herbs: annuals; single stemmed; dioecious. Root Systems with a
central taproot. Stems branched: erect; 20-125 cm tall. Leaves simple: alternate: blades 6-
15 mm wide, 0.7-4.5(5.5) cm long: venation pinnate: indumentum glabrous: apices
obtuse and mucronate; margins entire and undulate: bases cuneate; petioles 0.2-2.5 mm
long, glabrous; stipules absent. Inflorescences interrupted and terminal spikes or axillary
glomerules; bracts present, 0.5-1.2 mm wide, 1.5-3 mm long. Staminate Inflorescences
spikes or glomerules: terminal and axillary; bracts present. 0.5-1.2 mm wide. 1.5-3 mm
long. Pistillate Inflorescences spikes or glomerules: terminal and axillary: bracts
present, 0.5-1.2 mm wide, 1.5-3 mm long. Flowers imperfect; staminate and pistillate
different. Staminate flowers present; perianths different from those of pistillate flowers:
in one series; radially symmetrical. Sepals 5: all alike; free: lanceolate: 0.5-1.2(1.8) mm
wide; 1.8-3 mm long; indumentum glabrous; apices acuminate for outer sepals. and
obtuse or mucronate for inner sepals: margins entire; bases rounded. Stamens 5:
included within perianth; 1-2(3.5) mm long; anthers versatile, 1-1.8 mm long: filaments
0.3-1.5(2.1) mm long. Pistillate Flowers present; perianths different from those of
staminate flowers, in 1-series. bilaterally symmetrical. Calyces bilaterally symmetrical.
Sepals 2, free; ascending: lanceolate to ovate; 0.2-1 mm wide: 0.5-2 mm long;
indumentum glabrous; apices acute to acuminate or obtuse and occasionally mucronate:
margins entire; bases rounded. Pistils 1; stigmas 3: styles 3, included within perianth. 0.5-
1.1 mm long; ovaries superior. elliptical in LS: carpels 3: locules 1: placentation basal:
ovules 1. Fruits utricles: dehiscent; subglobose: 0.8-1.4 mm in diameter: 1-1.5 mm long:
glabrous. Seeds 1; reddish brown: 1 mm in diameter: smooth: lustrous: ovoid to
lenticular.

A. rudis commonly is found in or near stream banks. lakeshores. floodplains. fields, and
bar ditches. Its distribution is statewide. A. tamarascinus Nutt. was the name once used.
but Sauer (1972) determined that the name A. tamarascinus was invalid for these fertile
plants because the specimen to which Nuttall’s name referred was a sterile hybrid
between A. hybridus and an unnamed dioecious species. 4. x tamarascinus Nutt, may be
present in the state, but specimens that were examined were fertile. This species is also
known as Acrida tamarascina (Nutt.) Wood by taxonomists who believe that the
dioecious species should be recognized as a distinct genus. Flowering is from June to
October.

Amaranthus scleropoides Uline & Bray Bone-Bract Pigweed,
Bone-Bract Amaranth

Plants herbs; annuals; few stemmed; monoecious or occasionally bearing perfect
flowers. Root Systems with a central taproot. Stems whitish; branched; erect or
ascending; 10-21 cm tall. Leaves simple; alternate; blades oblong to spathulate; 3.5-6 mm
wide; 1.2-2 cm long; venation pinnate; indumentum glabrous; apices obtuse and
mucronate; margins entire and undulate:; bases cuneate; petioles 9-16 mm long, glabrous:




stipules absent. Inflorescences glomerules: axillary: bracts present: ovate, triangular,
much thickened. and succulent; 0.6-1 mm wide: 1-2.4 mm long. Flowers imperfect;
staminate and pistillate similar. Staminate Flowers present; perianths similar to those of
pistillate flowers, in one series, radially symmetrical. Calyces radially symmetrical.
Sepals 5; free; membranous; lanceolate to spathulate: 0.4-0.5 mm wide: 1.5-2 mm long:
venation a single vein: indumentum glabrous; apices acute: margins entire: bases
rounded. Androecia radially symmetrical. Stamens 5; included within perianth: fused by
filaments at their base. 2 mm long: anthers versatile. 1 mm long: filaments 1.1 mm long.
Pistillate Flowers present; perianths similar to those of staminate flowers. in 1-series.
radially symmetrical. Sepals 5: free; appressed: membranous: lanceolate to spathulate:
0.4-0.5 mm wide; 1.5-2 mm long: venation a single vein; indumentum glabrous:

apices acute; margins entire: bases rounded. Pistils 1, compound: stigmas 2: styles
present, | with 2 lobes, included within perianth, 0.6-1 mm long: ovaries superior.
elliptical in LS; carpels 2; locules 1; placentation basal; ovules 1. Fruits utricles:
dehiscent circumscissile; subglobose: 1-1.4 mm in diameter; 1.4-1.6 mm long: glabrous.
Seeds 1; reddish brown; 1-1.2 mm in diameter: smooth; lustrous; ovoid to lenticular.

A. scleropoides is found in grass flats. Its distribution in Oklahoma is limited to Major
County; though, it is found in several counties in Texas (Correll & Johnston 1970).
Although reported to flower throughout the year (Correll & Johnston 1970). our
specimens indicate only August as the flowering time.

Amaranthus spinosus L. Spiny Pigweed,
Spiny Amaranth

Plants herbs; annuals; single stemmed: monoecious. Roor Systems with a
central taproot. Stems branched: erect; 25-50(70) cm tall. Leaves simple: alternate; blades
lanceolate to ovate, (8)12-35(46) mm wide, 1.2-8 cm long: venation pinnate: indumentum
glabrous; apices obtuse and mucronate; margins entire; bases cuneate: petioles 8-68 mm
long, glabrous; stipules absent. Inflorescences of one type; spikes or glomerules:
terminal and axillary; bracts present, 0.2-1(2) mm wide, 1-3 mm long. Flowers imperfect:
staminate and pistillate similar. Staminate Flowers present: perianths similar to those of
pistillate flowers: in one series; radially symmetrical. Calyces radially symmetrical.
Sepals 5; all alike; free; ascending; membranous; lanceolate: 0.5-1(1.2) mm wide: 1.2-2.5
mm long; venation a single vein; indumentum glabrous: apices obtuse and mucronate or
acute and mucronate; margins entire; bases rounded. Stamens 5. included within
perianth; fused by filaments at their base; 1-1.5(1.8) mm long: anthers versatile, 0.5-
1.2(1.5) mm long, filaments 0.1-1 mm long. Pistillate Flowers present: perianths similar
to those of staminate flowers: in |-series: radially symmetrical. Calyces radially
symmetrical. Sepals 5; free; ascending: obovate to spathulate; 0.5-1 mm wide:
1-2 mm long; venation a single vein: indumentum glabrous; apices acute and
mucronate or obtuse and mucronate: margins entire; bases rounded. Pistils 1,
compound; stigmas 2 or 3; styles present, 1 with 2 or 3 lobes, included within perianth,
0.5-1.5(2) mm long; ovaries superior. elliptical in LS: carpels 2 or 3: locules 1:
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placentation basal; ovules 1. Fruits utricles; subglobose; 0.6-1.1 mm in diameter; 1-2 mm
long: glabrous. Seeds 1: reddish brown: 0.8-1 mm in diameter: smooth: lustrous:
lenticular.

A. spinosus is a weedy species of overgrazed pastures. roadsides. fields. fence rows. and
other waste places. Its distribution is the eastern half of the state mainly. but some
specimens have been collected as far west as Woods County. Flowering is from June to
September.

Froelichia Moench Snake Cotton

Plants herbs; annuals; single stemmed or few stemmed or multiple stemmed: bearing
perfect flowers: villous. Root Systems with a central taproot. Stems branched or
unbranched; erect or ascending or prostrate. Leaves cauline and basal: simple: opposite:
blades lanceolate and oblanceolate or oblong or occasionally spathulate; venation
pinnate; indumentum sericeous and pubescent; apices acute; margins entire and undulate:
bases cuneate; petioles villous; stipules absent. Inflorescences spikes: terminal and
axillary; bracts present. Flowers produced simultaneously with or after leaves: perfect:
perianths in 1-series, radially symmetrical, flask-shaped, venation parallel. indumentum
lanate, apices obtuse or acute, bases rounded. Sepals 5; fused: indurate: lanceolate:
venation parallel 3-nerved; indumentum lanate, apices obtuse or acute: bases rounded:
with sharp lateral spines or lateral crests. Sepal Lobes ascending or curled:
membranous; lanceolate to oblong; surfaces smooth; venation parallel: indumentum
glabrous; apices aristate or acute. Androecia radially symmetrical. Stamens 5: included
within perianth; fused by filaments at their base; 2-5 mm long; anthers versatile. Pistils 1.
stigmas 1, capitate, 0.1-0.2 mm long: styles 1. included within perianth: ovaries superior.
ovoid in LS; carpels 1: locules 1: placentation basal; ovules 1. Fruits utricles.
indehiscent; glabrous. Seeds 1; reddish brown to black.

The genus is represented in Oklahoma by 2 species.

1. Stems branched, branches occurring mainly at base of

plant. Calyces with sharp lateral spines: without lateral
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1. Stems not branched, branches if present above the base

of the plant. Calyces without sharp lateral spines;

with 2 Jateral dentate CreSIS. ouvmmmansmssismvississsisiuissn Froelichia floridana

Froelichia floridana (Nutt.) Moq. Field Snake Cotton

Plants herbs; annuals; single stemmed or few stemmed; bearing perfect flowers;
villous. Root Systems with a central taproot. Stems unbranched below. and sometimes
branched above; erect; (20)30-90(125) cm tall. Leaves simple; opposite. blades
oblanceolate to oblong or occasionally spathulate; 2.5-20(24) mm wide: (1.3)2-9(9.4) cm




long; venation pinnate; indumentum sericeous on abaxial surface. and pubescent on
adaxial surface: apices acute: margins entire and undulate; bases cuneate: petioles
2-20(31) mm long, villous; stipules absent. Inflorescences spikes: terminal and axillary:
1.3-5 cm long; bracts present. 1.8-3.5(3.7) mm wide, 1-3 mm long. Flowers perfect:
perianths in 1-series, radially symmetrical. flask-shaped: venation parallel: indumentum
lanate; apices obtuse or acute; bases rounded. Sepals 5. fused: indurate: lanceolate; 0.5-
1(1.5) mm wide; 3-5.5 mm long; venation parallel 3-nerved; indumentum lanate: apices
obtuse or acute: bases rounded; with 2 lateral crests. Sepal Lobes ascending or curled:
membranous; lanceolate: surfaces smooth: venation parallel: indumentum glabrous:
apices aristate. Androecia radially symmetrical. Stamens 5: included within perianth:
fused by filaments at their base: 3-5 mm long: anthers versatile. 0.5-1 mm long: Pistils 1:
stigmas 1, capitate; 0.1-0.2 mm long: styles 1, included within perianth. 0.4-0.8(1) mm
long, ovaries superior, ovoid in LS: carpels 1: locules 1; placentation basal: ovules 1.
Fruits utricles: indehiscent: 1-2 mm in diameter: 1.5-2.5 mm long: glabrous. Seeds 1:
reddish brown to black; 1-1.5(2) mm in diameter.

F. floridana is a species found in sandy soils. Sites such as sand dunes. stream valleys.
roadsides. abandoned fields, disturbed prairies. and the edges of woodlands are common
habitats. It is found throughout the state. Flowering is from June to October.

Froelichia gracilis (Hook.) Moq. Slender Snake Cotton

Plants herbs; annuals; multiple stemmed: bearing perfect flowers. Root Systems with
a central taproot. Stems branched; ascending or prostrate: not jointed. Leaves cauline and
basal: simple: opposite; petiolate or sessile; blades lanceolate, 0.3-1.1 mm wide. 2-
5(7)cm long; venation pinnate; indumentum sericeous; apices acute and occasionally
acuminate: margins entire and undulate: bases cuneate: petioles 2-8 mm long: stipules
absent. Inflorescences spikes; terminal and axillary: bracts present. 0.5-3 mm wide. 0.5-
2(3) mm long. Flowers produced simultaneously with or after leaves; perfect: perianths
in 1-series; radially symmetrical: flask-shaped; venation parallel; indumentum lanate:
apices obtuse or acute; margins entire and undulate: bases rounded. Sepals 5: fused at
base. and free above: indurate; lanceolate; 0.5-1.2 mm wide: 2.5-4(6) mm long: venation
parallel 3-nerved; indumentum lanate; apices obtuse or acute: bases rounded: with sharp
lateral spines. Sepal Lobes ascending or curled; membranous: lanceolate to oblong;
surfaces smooth; venation parallel; indumentum glabrous: apices acute. Stamens 5:
included within perianth; fused by filaments at their base; 2-4.5 mm long; anthers
versatile, 0.3-1.2 mm long. Pistils 1; stigmas 1, capitate, 0.1-0.2 mm long; styles
l.included within perianth, 0.3-0.8 mm long; ovaries superior. ovoid in LS: carpels I:
locules 1; placentation basal; ovules 1. Fruits utricles; indehiscent; 1-2.5 mm in diameter:
1-3 mm long; glabrous. Seeds 1: reddish brown to black; 0.8-1.5 mm in diameter.

F. gracilis is found in sandy soils. Sites such as sand dunes, stream valleys. roadsides.
abandoned fields, disturbed prairies, and woodlands are habitats. Occasionally, it is




found at the bottoms of canyons. It is found throughout the state. Flowering is from June
to October.

Gossypianthus Hook. Cotton Flower

Plants herbs; perennials; from caudices or crowns: few stemmed to multiple
stemmed; bearing perfect flowers. Root Systems with a central taproot. Stems branched:
prostrate to decumbent: not jointed: 5-30 cm long. Leaves present: all alike: forming a
basal rosette and cauline; simple: opposite; petiolate: blades of the basal leaves linear and
lanceolate or spathulate, and ovate or obovate or lanceolate for cauline leaves: 2-6(12)
mm wide; 0.4-1.2(1.5) cm long: venation pinnate; indumentum villous: apices acute or
occasionally obtuse: margins entire and undulate; bases cuneate; petioles winged.
villous; stipules absent. Inflorescences of one type; glomerules: axillary; bracts present.
0.6-1.6 mm wide, 1.5-2.5 mm long. Flowers produced simultaneously with or after
leaves; perfect; all alike. Sepals S: all alike: free: lanceolate:; 0.5-1(2) mm wide: 1.5-3 mm
long; surfaces smooth; venation parallel or parallel-convergent; indumentum lanate:
apices acute; margins entire; bases rounded. Androecia radially symmetrical. Stamens 5.
opposite the sepals. included within perianth. free, 1-16 mm long; anthers versatile.
dehiscing longitudinally, straight, 0.2-0.5(0.8) mm long. Pistils 1: stigmas 1. 2-lobed.
rounded, 0.1 mm long: styles present. 1, apical. included within perianth. 0.1-0.3(0.5) mm
long; ovaries superior, ovoid in LS; carpels 1: locules 1 placentation basal: ovules 1.
Fruits utricles; indehiscent; wings absent: plano-convex to lenticular: 0.5-1(1.5) mm in
diameter; 0.8-2 mm long; glabrous. Seeds 1: 1.5-3 mm in diameter.

The genus is represented in Oklahoma by 1 species.

Gossypianthus lanuginosus (Poir.) Moq. Cotton Flower

Plants herbs; perennials: from caudices or crowns: few stemmed to multiple stemmed:
bearing perfect flowers. Root Systems with a central taproot. Stems branched: prostrate to
decumbent; not jointed; 5-30 cm long. Leaves present: all alike: forming a basal rosette
and cauline; simple; opposite; petiolate: blades of the basal leaves linear and lanceolate or
spathulate, and ovate or obovate or lanceolate for cauline leaves: 2-6(12) mm wide: 0.4-
1.2(1.5) cm long; venation pinnate: indumentum villous; apices acute or occasionally
obtuse; margins entire and undulate; bases cuneate: petioles winged. villous: stipules

absent. Inflorescences of one type; glomerules: axillary; bracts present. 0.6-1.6 mm wide. "u‘ffn_‘
1.5-2.5 mm long. Flowers produced simultaneously with or after leaves: perfect: all alike. ik ";[
Sepals 5; all alike; free; lanceolate; 0.5-1(2) mm wide: 1.5-3 mm long: surfaces smooth: .‘.‘-_":;

venation parallel or parallel-convergent; indumentum lanate; apices acute: margins |
entire; bases rounded. Androecia radially symmetrical. Stamens 5. opposite the sepals, :
included within perianth, free. 1-16 mm long: anthers versatile. dehiscing longitudinally,

straight, 0.2-0.5(0.8) mm long. Pistils 1; stigmas 1, 2-lobed, rounded. 0.1 mm long: styles

present, 1, apical, included within perianth, 0.1-0.3(0.5) mm long; ovaries superior. ovoid



in LS; carpels 1; locules 1; placentation basal; ovules 1. Fruits utricles: indehiscent:
wings absent; plano-convex to lenticular; 0.5-1(1.5) mm in diameter; 0.8-2 mm long:
glabrous. Seeds 1: 1.5-3 mm in diameter.

G. lanuginosus is a weedy species found along roadsides, in stream valleys. and in sandy
or rocky prairies. Several varieties of G. lanuginosus are found in the state. Its
distribution is throughout the state. Flowering is from June to November.

Guilleminea Kunth Dense Cotton Flower

Plants herbs; perennials; from caudices or crowns; few stemmed: bearing perfect
flowers. Root Systems with a central taproot. Stems branched; prostrate: 8-32 cm long.
Leaves forming a basal rosette and cauline; simple; opposite phyllotaxy for the cauline
leaves; spreading; blades of the radical leaves are usually lost before fruiting: lanceolate
to spathulate for the basal leaves. and ovate to lanceolate for the cauline ones: cauline
leaves10-13 mm wide, 20-25 cm long; surfaces smooth: venation pinnate: indumentum
glabrous and lanate; apices acute: margins entire and undulate: petioles broadly winged.
0.2-0.3 mm long; stipules absent. Inflorescences glomerules: densely clustered: axillary:
bracts present. 0.6-1.2 mm wide, 1.2-1.8 mm long. Flowers perfect. perianths in 1-series.
radially symmetrical; venation a single vein; indumentum lanate. Sepals 5. free and
fused, reflexed. hyaline, lanceolate; venation a single vein; indumentum lanate: with
perianth fibers. Sepal Lobes lanceolate. 0.5-1 mm wide, | mm long: venation a single
vein; indumentum glabrous; apices acute to mucronulate: margins entire. Stamens 5.
included within perianth, episepalous. fused by filaments, 0.2-0.5 mm lon g: anthers
versatile, 0.1 mm long. Pistils 1; stigmas 2. inconspicuous. 0.1 mm long: styles present, |
with 2 lobes, included within perianth, 0.1-0.3 mm long: ovaries superior; ovoid in LS:
carpels 2: locules 1; placentation basal: ovules 1. Fruits utricles: indehiscent: ovoid: 0.6
mm in diameter; 1 mm long: glabrous. Seeds 1; reddish brown: 0.9-1 mm in diameter.

The genus is represented in Oklahoma by 1 species.

Guilleminea densa (Humb. & Bonpl. ex Willd.) Moq.  Dense Cotton Flower

Plants herbs; perennials; from caudices or crowns: few stemmed. Root Systems with a
central taproot. Stems branched; prostrate; 8-32 cm long. Leaves forming a basal rosette
and cauline; simple; opposite phyllotaxy for the cauline leaves: spreading; blades of the
radical leaves are usually lost before fruiting; lanceolate to spathulate for the basal leaves.,
and ovate to lanceolate for the cauline ones; cauline leaves 10-13 mm wide. 20-25 cm
long; surfaces smooth; venation pinnate; indumentum glabrous and lanate; apices acute:
margins entire and undulate; petioles broadly winged. 0.2-0.3 mm long; stipules absent.
Inflorescences glomerules: densely clustered; axillary: bracts present. 0.6-1.2 mm wide.
1.2-1.8 mm long. Flowers perfect, perianths in 1-series, radially symmetrical: venation a
single vein; indumentum lanate. Sepals 5, free and fused. reflexed. hyaline. lanceolate:
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venation a single vein; indumentum lanate; with perianth fibers. Sepal Lobes lanceolate.
0.5-1 mm wide, 1 mm long; venation a single vein; indumentum glabrous: apices acute to
mucronulate; margins entire. Stamens 5. included within perianth, episepalous, fused by
filaments, 0.2-0.5 mm long; anthers versatile, 0.1 mm long. Pistils 1: stigmas 2.
inconspicuous, 0.1 mm long; styles present. 1 with 2 lobes, included within perianth, 0.1-
0.3 mm long; ovaries superior; ovoid in LS; carpels 2: locules 1: placentation basal:
ovules 1. Fruits utricles; indehiscent; ovoid; 0.6 mm in diameter: | mm long: glabrous.
Seeds 1; reddish brown; 0.9-1 mm in diameter.

G. densa is a weedy species that prefers dry, sandy, rocky prairies, pastures, roadsides.
canyons, and other waste places. In Oklahoma, this Great Plains species is found only in
Cimmaron County. Dense Cottonflower was once known as Brayulinea densa (Humb. &
Bonpl. ex Willd.) Moq; however, now B. densa is recognized as a nomenclatural
synonym for G. densa. Flowering is from June to October.

Iresine P. Br. Bloodleaf

Plants herbs; perennials; from rhizomes: single stemmed: dioecious. Roof Systems
with a central taproot. Stems occasionally branched; erect; 30-110 cm tall. Nodes slightly
swollen. Leaves scarious; simple; opposite; blades lanceolate to ovate. 15-60(80) mm
wide, 3-15 cm long; venation pinnate: indumentum glabrous: apices acute to acuminate:
margins entire or occasionally serrulate: bases cuneate; petioles 8-35 mm long. glabrous:
stipules absent. Inflorescences panicles; bracts present. 0.3-1 mm wide. 0.6-1.2(1.5) mm
long. Staminate Inflorescences panicles; bracts present. Pistillate Inflorescences
panicles. Flowers produced simultaneously with or after leaves: imperfect: staminate and
pistillate similar. Staminate Flowers present; perianths similar to those of pistillate
flowers, in 1-series, radially symmetrical, surfaces smooth. indumentum villous at the
base of sepals: apices acute to acuminate; margins entire; bases rounded. Calyces radially
symmetrical. Sepals 5: free: silvery white: hyaline: lanceolate to ovate: 0.3-1 mm wide:
1-1.8 mm long; indumentum villous at base of sepal; apices acute to acuminate: margins
entire; bases rounded. Stamens S. included within perianth. fused by filaments at their
base, 0.5-1.2 mm long; anthers versatile, 0.1-0.5 mm long: filaments 0.3-1 mm long.
Pistillate Flowers present; perianths similar to those of staminate flowers, in 1-series,
radially symmetrical. Sepals 5; free: ascending; hyaline: lanceolate to ovate; 0.3-1 mm
wide; 1-1.8 mm long; indumentum villous at base of sepals: apices acute to acuminate:
margins entire; bases rounded. Pistils 1, compound: stigmas 2. 0.2-0.5 mm long: styles
1,included within perianth, 0.1 mm long; ovaries superior; carpels 2; locules 1;
placentation basal; ovules 1. Fruits utricles; indehiscent; subglobose; 0.4-0.8(1) mm in
diameter; 0.5-1.5(2) mm long. Seeds 1; reddish brown: 0.2-0.8 mm in diameter; smooth: | "\
shining; lenticular. "

The genus is represented in Oklahoma by 1 species.



Iresine rhizomatosa Standl. Bloodleaf

Plants herbs; perennials; from rhizomes: single stemmed: dioecious. Root Systems with a
central taproot. Stems occasionally branched; erect: 30-110 cm tall. Nodes slightly
swollen. Leaves scarious: simple: opposite; blades lanceolate to ovate, 15-60(80) mm
wide. 3-15 cm long; venation pinnate; indumentum glabrous: apices acute to acuminate:
margins entire or occasionally serrulate; bases cuneate: petioles 8-35 mm long, glabrous:
stipules absent. Inflorescences panicles; bracts present, 0.3-1 mm wide. 0.6-1.2(1.5) mm
long. Staminate Inflorescences panicles; bracts present. Pistillate Inflorescences
panicles. Flowers produced simultaneously with or after leaves: imperfect: staminate and
pistillate similar. Staminate Flowers present; perianths similar to those of pistillate
flowers, in 1-series, radially symmetrical, surfaces smooth. indumentum villous at the
base of sepals; apices acute to acuminate; margins entire: bases rounded. Calyces radially
symmetrical. Sepals 5; free; silvery white; hyaline; lanceolate to ovate: 0.3-1 mm wide:
1-1.8 mm long: indumentum villous at base of sepal; apices acute to acuminate: margins
entire; bases rounded. Stamens S, included within perianth, fused by filaments at their
base, 0.5-1.2 mm long; anthers versatile, 0.1-0.5 mm long: filaments 0.3-1 mm long.
Pistillate Flowers present; perianths similar to those of staminate flowers, in 1-series,
radially symmetrical. Sepals 5; free: ascending; hyaline: lanceolate to ovate; 0.3-1 mm
wide; 1-1.8 mm long; indumentum villous at base of sepals; apices acute to acuminate:
margins entire; bases rounded. Pistils 1, compound; stigmas 2, 0.2-0.5 mm long: styles
1,included within perianth, 0.1 mm long: ovaries superior; carpels 2: locules 1:
placentation basal; ovules 1. Fruits utricles; indehiscent; subglobose; 0.4-0.8(1) mm in
diameter; 0.5-1.5(2) mm long. Seeds 1; reddish brown: 0.2-0.8 mm in diameter: smooth:
shining; lenticular.

I. rhizomatosa prefers low wet woods, stream banks. and wooded areas at the base of
canyons, bluffs, and hills. It is found mainly in the eastern half of the state. Exceptions
include populations in Caddo and Comanche counties. Flowering is from August to
November.

Tidestromia (Nutt.) Standl.

Plants herbs; annuals; single stemmed or few stemmed or multiple stemmed:
bearing perfect flowers; stellate pubescence, older stems somewhat glabrous. Root
Systems with a central taproot. Stems branched; ascending; 10-50 cm long. Leaves
forming a basal rosette to cauline; simple; opposite; blades obovate to ovate. 6-22 mm
wide, 0.5-2.2 cm long; venation pinnate; indumentum stellate; apices acute to obtuse;
margins entire and undulate: bases cuneate; petioles 2-30 mm long. stellate: stipules
absent. Inflorescences glomerules; axillary: bracts present. 0.7-1.8 mm wide. 1-3 mm
long. Flowers perfect; perianths in |-series, radially symmetrical, flask-shaped: venation
a single vein; indumentum stellate: apices acute; margins entire; bases rounded. Sepals 5:
free; ascending; lanceolate; 0.5-1 mm wide: 1.75-3(3.5) mm long; venation a single vein;




indumentum stellate; apices acute; margins entire; bases rounded. Androecia radially
symmetrical. Stamens 5; included within perianth: fused by filaments at their base: 1-2
mm long; anthers versatile, 0.5-1(1.3) mm long. Pistils 1: stigmas 1. capitate, 0.1-0.3(0.5)
mm long; styles 1, included within perianth. 0.1-0.2(2.5) mm long: ovaries superior.
ovoid in LS; carpels 1; locules 1: placentation basal: ovules 1. Fruits utricles:
indehiscent; 0.5-0.8 (1) mm in diameter; 0.5-1(1.5)mm long; glabrous. Seeds 1: 0.2-
0.8(1) mm in diameter.

The genus is represented in Oklahoma by 1 species.

Tidestromia lanuginosa (Nutt.) Standl. Espanta Vaqueros

Plants herbs: annuals; single stemmed or few stemmed or multiple stemmed:

stellate pubescence, older stems somewhat glabrous. Roof systems with a central taproot.
Stems branched; ascending; 10-50 cm long. Leaves forming a basal rosette to cauline:
simple; opposite; blades obovate to ovate, 6-22 mm wide. 0.5-2.2 cm long: venation
pinnate; indumentum stellate; apices acute to obtuse; margins entire and undulate: bases
cuneate; petioles 2-30 mm long, stellate; stipules absent. Inflorescences glomerules:
axillary; bracts present, 0.7-1.8 mm wide, 1-3 mm long. Flowers perfect: perianths in |-
series, radially symmetrical, flask-shaped; venation a single vein: indumentum stellate:
apices acute; margins entire; bases rounded. Sepals 5: free; ascending; lanceolate: 0.5-1
mm wide; 1.75-3(3.5) mm long: venation a single vein: indumentum stellate: apices
acute; margins entire: bases rounded. Androecia radially symmetrical. Stamens 5.
included within perianth: fused by filaments at their base; 1-2 mm long: anthers versatile.
0.5-1(1.3) mm long. Pistils 1: stigmas 1, capitate, 0.1-0.3(0.5) mm long: styles 1.
included within perianth, 0.1-0.2(2.5) mm long: ovaries superior. ovoid in LS: carpels 1:
locules 1; placentation basal: ovules 1. Fruits utricles; indehiscent; 0.5-0.8 (1)

mm in diameter; 0.5-1(1.5)mm long; glabrous. Seeds 1; 0.2-0.8(1) mm in diameter.

T. lanuginosa is a weedy species that is commonly found in bar ditches. sand dunes. field
edges, grass flats, stream valleys, and at the bases of sandstone and gypsum ridges. It is
found in the western half of the state. Flowering is from June to October.




CHAPTER IV

RESULTS AND DISCUSSION
During my review of the Amaranthaceae of Oklahoma. | examined herbarium
specimens representative of 7 genera and 16 species (Table 5). This is in contrast to the
21 taxa previously reported (Waterfall. 1969: Taylor & Taylor. 1994). This difference in
numbers is due to changes in classification and/or nomenclature of the taxa, and the lack
of specimens documenting the presence of taxa reported to be in the state. In the

following paragraphs, these changes are summarized.

Alternanthera repens (L.) Kuntze

Waterfall (1969) used this binomial for Oklahoma specimens of Chaff Flower. In
more recent taxonomic treatments, however, it has been recognized as a synonym of 4.
caracasana Kunth (Correll & Johnston, 1970) and A. pungens Kunth (Kartesz, 1994).
Our specimens fall within the circumscription of A. caracasana Kunth. In particular.
they have spathulate to suborbicular blades that are longer than they are broad which is in
constrast to those of A. pungens. A. pungens usually has blades that are orbicular to
broadly ovate, and usually as broad as they are long. Also, our specimens have
glochidiate hairs on the veins and margins of the sepals. which is a diagnostic character of
A. caracasana. Specimens of A. pungens do not have these hairs on their sepals. Asa

nomenclatural aside, Waterfall incorrectly cited Carl Kuntze as the author of 4. repens.
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Johann Link is the proper authority for 4. repens. His name is a homonym of Johann F.

Gmelin’s A. repens.

Amaranthus gracilis Desf.

Although reported to be collected in Oklahoma (SIDA 12(1): 233-237: J. Tavlor
#32067), specimens of this species were not encountered in the herbarium collections
examined. Sheets were requested from the herbarium of Southeastern Oklahoma State

University (DUR), Taylor’s institution. but none were received.

Amaranthus blitoides S. Wats.

Several taxonomists have used this binomial to describe Oklahoma species of
Prostrate Pigweed. This binomial is incorrectly applied to this taxon because the name
does not have priority.

In 1753, Linneaus published the binomial, 4. graecizans, to describe a prostrate
species of amaranth. In 1759, he described an erect species of amaranth that looked very
similar. He published the name A. albus to describe that plant. In 1877, S. Watson must
have overlooked Linneaus’s description and described a prostrate species of amaranth
with the same characters of Linneaus’s plant, and named it A. blitoides. Because the
appearance of the two taxa are so similar in morphology, Uline and Bray (1894) misused
the binomial 4. graecizans L. They used it to describe the erect plant and not the
prostrate amaranth. In 1945, Fernald suggested that we should use A. blitoides for the

prostrate amaranth species because of the confusion associated with the binomial, 4.




graecizans. In this manner, the binomial 4. albus would be used to describe the erect
species, and A. blitoides would be used to describe the prostrate species. Although
Fernald makes a good argument for the use of 4. blitoides S. Wats. as the name for
Prostrate Pigweed. the International Code of Botanical Nomenclature state that the
oldest, correctly published name has priority. Therefore, A. graecizans was used in this

work.

Amaranthus powellii S. Wats.
Although the Weed International Committee of the Southern Weed Science
Society (nd) reports this species to be present in the state, specimens of this species were

not encountered in the herbarium collections examined.

Amaranthus tamarascinus Nutt.

The binomial 4. ramariscinus Nutt. was used by Waterfall(1969) and other
taxonomists for Water Hemp. a dioecious species with dehiscent utricles and one well-
developed and one vestigial sepal in the pistillate flowers. Sauer (1972) discovered that
Nuttall’s type specimen resembled sterile hybrids artificially produced by Murray (1940)
between plants of monoecious 4. hybridus L. and those of an unnamed dioecious species
of the southeastern Great Plains possessing dehiscent utricles and pistillate flowers with
one well-developed sepal. Sauer contended that A. ramariscinus was mistakenly applied
to the early collections of plants of this dioecious species that he named A. rudis Sauer

(1972). He noted that Nuttall had collected a specimen of the species. labelled the sheet
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as A. virgatus with an asterisk beside the specific epithet indicating that he thought it to
be a new species, but failed to publish the name. A. x tamariscinus may be present in
Oklahoma, however. all specimens examined in this study were fertile. Fertility of the

specimens was based upon the production of seeds.

Brayulinea densa (Humb. & Bonpl. ex Willd.) Small

This genus name and binomial were used by Waterfall (1969) for Oklahoma
specimens of Dense Cottonflower. He was following Small (1903) who published the
genus name Brayulinea as a replacement for Guilleminea Kunth (1823) which was a
homonym of Guilleminea Necker (1790). In 1939, the Nomenclatural Committee of the
6th International Botanical Congress ruled that Necker’s name was illegitimate and that
Kunth’s name could be used. Because Kunth’s Guilleminea has priority over Small’s
Brayulinea, Brayulinea and B. densa became nomenclatural synonyms and cannot be
used. Thus Oklahoma plants of Dense Cottonflower are G. dense (Humb. & Bonpl. ex

Willd.) Mog.

Gossypianthus tenuiflorus Hook.

Oklahoma specimens of Cotton Flower were recognized by Waterfall (1969) as a
distinct species. This taxon now is recognized as a variety of G. lanuginosus based on
the work of Henrickson (1987). He believed that the differences in indumentation and

leaf length were not ample to recognize the taxon as a distinct species. He believed that




the taxon merely reflected iocalized variation within certain populations of G.

lanuginosus.



TABLE 5: Taxa determined to be present in Oklahoma in this study.

Alternanthera caracasana Kunth
Amaranthus albus L.

Amaranthus arenicola 1.M. Johnston
Amaranthus graecizans L.
Amaranthus hybridus L.
Amaranthus palmeri S. Wats.
Amaranthus retroflexus L.
Amaranthus rudis Sauer
Amaranthus scleropoides Uline & Bray
Amaranthus spinosus L.

Froelichia floridana (Nutt.) Moq.
Froelichia gracilis (Hook.) Mogq.

Gossypianthus lanuginosus (Poir.) Moq.
Guilleminea densa (Humb. & Bonpl. ex. Willd.) Moq.

Iresine rhizomatosa Standl.
Tidestromia lanuginosa (Nutt.) Standl.

Chaff Flower
Tumbleweed
Sandhills Pigweed
Prostrate Pigweed
Green Pigweed
Redroot Pigweed
Rough Pigweed
Water Hemp
Bone-Bract Pigweed
Spiny Pigweed

Field Snake Cotton
Slender Snake Cotton
Cotton Flower
Dense Cotton Flower
Bloodleaf

Espanta Vaqueros
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*SHOW Species of the A h in Oklahoma - ch i R

APPENDIX A

DELTA-CHARS

*CHARACTER LIST

#1_ plants <disuncuve, general descriptors that serve 1o charactenze the
axon=/

#2, plants <habit> <MANDATORY>/
1. wrees
2 small rees/
3. shrubs/
4 subshrubs <suff; or lateral b hes decid: >
5. succulents/
6 woody vines/
7 herbaceous vines/
§ woody epiphytes <Phoradendron >/
9 herbaceous epiphytes <Polypodum >/
10. woody canes/
11. herbs
12 thalloid, not differentiated into stems and leaves

4 19 April 1996

#3. plants <longevity of non-woody plants> <MANDATORY IF APPLICABLE>
1. annuals/

2 biennialy/
3. perennials’

#4 plants <perennating organs>/

| with perennating organs sbsent/
2 from rhizomes/

1 from swolons/

4 from wber

S from corms/

6. from bulby

7 from caudices or crowns/

& from fleshy roots

9 from pseudobulbs <Lipparis~/
10 from turions <submerged aquatics=
11 from roow/

#5 plants <hsbil of woody plants=>'
I. deciduous <implicit=/
2 evergreen’

#6 plants <mode of nutrition>/
| autophytic <implicit>/
2 parasitic/
3 semiparasine/
4 saprophytic
£ insectivorous/
& mycotrophic/

#7_ plants <habit>/
| terrestrial <smplicit>/

6 Noating aquatics’

¥8 plants <whether caulescent/
| caulescent <imphicit>/
2 acaulescent

#9 planis <number of stems=>/
I single stemmed’
2 few siemmed
3 muluple stemmed:

#10 plants <distinctive odor=/
| suongly aromane/




2 not wromanc <implicit>/

#11 plants <whether armed with spines>/
| armed with spines’
2 not armed with spines <implicit>/

#12 plants <whether armed with thoms>/
| wrmed with thoms.
2 not armed with thoms <implicit>/

#13 plants <whether armed with prickles>/
| wrmed with pnckies’
2 not armed with prickles <implicit>/

#14. plants <whether armed with stinging hairs>/
1. armed with stinging hairs/
2 not armed with stinging hairs <implicit>/
#15. plants <wath tendrils>/
| with tendrils’
2 without tendrils <mmplicit>’

#16 plants <description of conspi i of enuire plant™/
#17 plants <reproductive habit>/
i ducing iis

2 Evmclnn; poilen cones and seed cones <Coniferophyta=
1 producing pollen cones and pairs of ovules at ends of peduncles

<Ginkgo>/

4. producing | strobili <Equi Selaginella. and Lycopod
S producing sg Bl bedded in leal bases <lsoetes>

6 producing sporangia borne in sp ps <Marsil

7 producing aggregations of sporangia <Lygodi Ophiogl

Osmundaceae, ./
8. producing sporangia cl d in son <fems sensu siricio™/

#18. plants <reproductive habit of ing plants™/

| beaning perfect fowers <implicit>/

2 monoecious <piant with both staminate & pistillate Nowers>/

3 dioeci P plants with or pistillate flowers>/

4 polygamo-monoecious <plant with perfect, staminate & pistillate
Nowers>/

S polygamo-dicecious <staminate and/or pistillate plants with some
perfect flowers>/

[ ious <plant with i and perfect Mlowers>/

7. gynomonoecious <plant with pistillate and perfect fMowers

8 androdioecious <plants with either perfect or stuminate flowers™/

9 gynodioecious <plants with either perfect or pistillate flowers>/

10 tnoecious <separate plants with perfect or staminate or pistillate
flowers

11 polygamous <plants with both perfect and imperfect Nowers, but
arangement not specified/

H19 sap <viscosity>/
| thin <implicit>/
2 viscous/

820 sap <color=/
|. colorless <implicit=/
2 white
3 yellow/
4 orange/
S red/

#21 root di . general descri that serve 1o characterize
the taxon>/

W12 root systems/
1 fibrous/
2 wath a central taprooy
1 haustonal/
4 absent/

%23 pneumatophores <presence>/
| presemt <Taxodium=>/
2 absent <implicit=/

#24 siems <distinctive, general descriptors that serve to characterize the
taxon>/

425 siems <branching>/
1 branched’
2. unbranched’

#26. stems <habit>/
1 erect/
2 nscending/
1 geniculate/
4 decumbent’
S prostrate/




A 4 >

#32 termunal buds <presence>/
| present <implicit>/
2. absent/

#33 terminal buds <distinctive, general characiers that serve o characterize
the taxon>/

#34 rerminal buds <function>/
| vegemtive'
2 flora/
3 wvegetative and florals

#35 erminal buds <shape>/
|. globose/
2 ovoid/

6. namowly triangular <Fagus>/
7 irregular/

#36 <ierminal buds> bud scales <presence>/
|. present <implicit>/
2 absent/

#37 <terminal buds™ bud scales <prominence>:
| conspicuous’
2 inconspicuous’

#38 <terminal buds> bud scales <d . general ch % that serve 1o
charactenize the taxon=>/

#39 <termunal buds> bud scales <specific color or color that serves (0
distinguish the taxon-/

240 <terminal buds bud scales <number=/
L
Y
1V
4.4
5.5/
6 &
T 7 or more

&3] <terminal buds> bud scales <armangement >/
I imbricate/
2 valvaie
3 overlapping/

=42 <terminal buds> bud scales <surface>’
| peluae <surface bearing shield-shaped scales borne on stalks -
“Elseagnus >/
2 not pelate <implicn>/

B4} <terminal buds> bud scales <texture>
1 Neshy/
2 succulent
3 canilaginous <hard and tough, but fexible:
4 characeous <papery. opaque and thin-
8 conaceous <leathery>/
& fibrous <having loose, woody strands>/
7 Aaccid <lax and weak >/
§ herb <soft and I
9 hyaline <thin and wranslucent or transparent -
10 indurate <hardened>/
[} t <thin and P
12 scarious <thin and dry>/
13 spongy *cellular, sponge-like=/




#44 <germinal buds> bud scales <presence of indumentum -~
| glabrous/
1 scabrous <rough 1o the wuch with shor. hard, ngid michomes >
PR : ;
4 pubescent <sofi. shor. dense ichomes™/
$. puberul inuaely pub '
ommu&xmmwm;wmr
7 wmentose <sofi. shor. dense, manted trichomes >/
§ villous <soft. long. dense, curly. ascending trichomes=
% senceous <soft long. dease or sparse. appressed. sraight michomes.
silky>/
10 lanste <sofi. long. dense. matted. ascending. curly trichomes,
woolly>/
11. pilose <soft, long sparse, ascending. curly or straight trichomes ™/
12 anachnoid <soft, very long. dense. thin. iposely entangled trichomes.

!

cobwebby >

13 harsute <sufl. long. dense or sparse. erect or ascending. straight
trchomes>'

14 hispid <utiff, long. tapered. dense or sparse. erect or ascending.
stright tnchomes., bristly >

15, strigose <suifl, long. sharp. bulbous base. dense or sparse,

PP ght or curved trich
16 with glandular trichomes/
17_stellate <michy with branch diating from base or separate

hairs aggregated into star-like clusters>/

#45 <terminal buds> bud scales <surface>/
I scurfy <surface covered with small, branlike scales>/
2 not scurfy <implcit>/

#46 |ateral buds <appearance=/
| conspicuous/
2 inconspicuous’

#47 lateral buds <exposure>/
1 exposed <implici=/
2 hidden by expanded petiole bases’
3. hidden in sunken pits’

#48 lmreral buds <di , general ch that serve o characterize
the axon>/

#49 lateral buds <function=/
1 vegetative/
2 foral/
3 vegetative and floral’

#50 lateral buds <shape>
| globose/
1 ovoid
3 oblong/
4 concal/
S tnangular
6 narrowiv tnangular <Fagus~
7 wregulas/

#51 lateral buds <number>/
| soliary/
2 muluple. collateral’
3 multiple. superposed’

#52 lateral buds <position--!
I sessile <implicit>/
stalked

[

sunken’
#53 lateral buds <onentation>/

| appressed’
2 divergent/

#54 <lateral buds> bud scales <presence>/
| present <implicit=/
2 sbsent/
#55 <lsteral buds> bud scales <prominence>/
1. conspicuous/
2 inconspicuous/
#56 <lateral buds> bud scales <di ive, general ch that serve lo
charactenize the taxon =/

¥57 <lmeral buds> bud scales <specific color or color that serves 1o
distinguish the taxon=>/

#58 <lateral buds™> bud scales <number=/




b &
7 7 or more/

#59 <lateral buds> bud scales <ammangement=/
| imbncate’
2 valvawe’
1 averlapping/

#60 <laernl buds> bud scales <surface>/
| peltate <surface beaning shield-shaped scales bome on stalks-
<Elacagnus>/
2 not peliate <implicit=

#6] <lateral buds> bud scales <texture>’
I Neshw/
2 succulent/
3 carulaginous <hard and wugh. but fexbie>/
4. chanaceous <papery. opaque and thin>/
S. corinceous <leathery>/
6 fibrous <having loose, woody strands>/
7 Naccid <lax and weak™’
§. herbaceous <soft and succulent=/
9 hyaline <thin and transiucent or transparent/
10 indurste <hardened™/
11 b <thin and semi >
12. scanous <thin and dry>/
13 spongy <cellular, sponge-like>/

#62 <lateral buds> bud scales <presence of indumenwm>/
| glabrous/
2. scabrous <rough to the touch with short, hard. rigid trichomes>’
3 bl |

e 4

4. pubescent <soft, short, dense tnchomes>/

5 puberulent <minutely pubescent>’

6 velutinous <soft, shon, dense, straight trichames, velvety =/

7 omentose <sofi. shorl. dense. maned wichomes>/

8 villous <soft, long. dense. curly, ascending Uichomes:

9. sericeous <soft, long, dense or sparse, appressed, straight trichomes,
silky=/

10 lanme <soft, long. dense, maned. ascending. curly trichomes.,
woolly=

11 pilose <soft. long. sparse, ascending. curly or straight trichomes >/

12 arachnoid <soft very long. dense, thin, loosely entangled trichomes.
cobwebby >/

13 hirsute <stiff, long, dense or sparse, erect or ascending. straight
trichomes=>/

14 hispid <stifl, long. tapered, dense or sparse, erect or ascending.
straight trichomes, bristly=/

15 strigose <stiff, long. sharp, bulbous base, dense or sparse.
appressed. straight or curved trichomes=/

16 with glandular trichomes/

17 stelinte h with branch diating from base or separate
haurs aggregated into star-like clusters>/

#63 <lateral buds> bud scales <surface>/
| scurfy <surface covered with small, branlike scales -
2 not scurfy <implicit=/

#64 nodes <distinctive. general descriptors that serve 1o charactenize the
txon=/

#65 nodes <constnction>/
1 consuncred’
2 swollens
3 cqual in diameter 1@ internodes <implicit-

#66_ internodes <distinctive, general d
taxon=/

ptors that serve 1o ch the

#57 internodes <anatomy=/
I solid <includes spongy > <implicit>/
2 hollow!

#68 imernodes <shape in cross-section =/
1. tevete <implicit>/
2 terete but Manened on one side/
3. slightly Nanened/
4 strongly fanened
5 Muied/
6 swrongly angled/
7 weakly angled’
8 J-angled/
9 d-angled’

69 des < of ind >/
| glabrous/
2. scabrous <rough to the wuch with shor. hard, ngid tnchomes
T gedbeedl P e '

«

s pubescent <soft, lMﬂ’. dense trichomes >/
5. s 1 “mi J + >

P P




6 velutinous <soft, shor. dense, straight trichomes. velverv>’

7 iomentose <sofl. short, dense, maned mchomes>/

B villous <soft. long. dense. curly, ascending trichomes>/

9 senceous <sofl. long. dense or spanse, appressed. straight mchomes,
silley>/

10 lanate <sofi. long. dense. maned, ascending. curly trichomes.
woollv>/

11 pilose <soft. long. sparve, ascending. curly or straight trichomes™/

12 amchnoid <soft. very long dense. thin. loosely entangled tnchomes

cobwebby =/
13 hirsute <stiff, long, dense or sparse, erect or ascending. straight
tnchomes>/
14 hispid <stiff. long. tapered, dense or sparse, erect or ascending,
straight trichomes, bristly>/
15 strigose <stifT. long. sharp. bulbous base. dense or sparse.

PP . 1ght or curved trich o
16 with glandular tnchomes'
17 stellate <uch with branch diating from base or separate
hairs aggregated into star-like clusters>/

470 lesves <presence>/
| present <impliciv>/
2 absent

471 leaves <marphological forms=/
I all alike <implicit=/
2 of 2 morphological forms/
3 of 3 morphological forms/

#72 leaves <modification>'
| modified into spines <Cactaceas™/
2 modified into wendrils/
3. modified w0 trap and digest animals <Drosera>/

#73 |eaves <appearance>/
| scale-like <Juniperus>/
2 needle-like <Pinus>/
3 linear <Taxodium>/
4. swklike <juvenile leaves of Juniperus>/

#74_ leaves <persistence>/
| caducous <Ephedra>/
2 persistent for | vear <Taxodium=>/
3 persistent for 2-12 vears <Pinus, Juniperus>/

#75 leaves <disuncuve, general characters that serve to disunguish the
taxon=>/

#75 leaves <texture”/
1 fleshy/
2 succulent
1 canilaginous <hard and tough, but flexible>/
4 chanaceous <papery, opaque and thin=>/
5 conaceous <leathery =/
6 fibrous <having loose. woody strands >/
7 Naccd <lax and weak >/
£ herb =<softl and lem>/
9 hyaline <thin and translucent or transparent
10 indurate <hardened ~/
1 b <thin and semi-transparent >/
2 scarious <thin and dry>/
13 spongy <cellular, sponge-like>/

#77 leaves <distribution>/
1 basal’
2 forming s basal rosene’
3 cauline <implicit>

H78 leaves <complexity> <MANDATORY IF APPLICABLE +/
| simple/
2 |-pinnately compound’
3 2-pinnately compound/
4 l-pinnately compound’
5 4-pimnately compound’
& S-pinnately compound/
7 paimately compound/
B dichotomously compound/

¥79 |eaves <amangement> <MANDATORY IF APPLICABLE
| alternate
2 opposite/
3 whorled/
4 fascicled
5 alternate above and opposite below/
& slternate above and wharled below!
7 opposite above and whorled below/
% opposite above and alternate below/

#80 |eaves <whether petiole present>/
|. petiolaie <implicit=~/




2 sessile
3 with basal sheaths/

#8] leaves <anachment 1o stem =

i

i

#82 leaves <ranking>/
1 not ranked/
1. 2-ranked/
3 J-ranked’
4 4-ranked’

#8] |eaves <when whorled>'
number per node’

#84 |eaves <number per fascicle=/
per fascicle/

HES leaves <aspect>/
|. appressed/
2 ascending/
1 spreading/
4. reflexed/
5. curled/

#86 leaves <spacing>/
| imbricated/
2 non-overlapping/

#87 <sumple leaves> blades <distinctive, general ch that serve to
distinguish the taxon>/

#88 <simple leaves> blades <shape>/
|. subulare’
2. ecicular/
3. filiform/
4 linear/
5. lanceolate/
6. oblanceolate/
7 avae/
8 obovate/
9 ellipuc/
10 oblong/
11 spathulate/
12 runcinate’
13, panduraie/
14 delind’
15, obdeloid/
16 cordme/
17 obcordate/
18. reniform’
19 saginate
20 Nabellue’
21. orbicular/
22 oval/
23 ensiform/
24. rhombic/

#89 <simple leaves> blades <anachment to petiole/
| pelue/
2. not peluate <mmplicit=/

#50 blades <width>/
mm wide/

#91 blades <length>/
cm long/

#92 <blades of simple leaves > surfaces’
| smooth <implicit>/
2 stnate/

Hi

§ ribbed/
9 sulcate’

#93 <blades of simple leaves~ venation “MANDATORY IF APPLICABLE +/
1. parallel/
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panaliel-convergent
pennate’

palmate’
dichotomous’

6 amngie vem/

7 not apparent/

8 pinmipaimate’

#94 <blades of simple leaves > indumentum’
| glabrous/
2 scabrous <rough 10 the touch with short. hard ngid chomes »
3 berul < ' b -
4, pubescent <sofl, short. dense trichomes™/
5. puberulent < iy pub ) |
6 velutinous <soft, short. dense, straight trichomes, velvery >/ |
7 wmentose <soft. short, dense. mated trichomes> I [ |

|

e ke e b

& villous <soft. long. dense. curly, ascending trichomes>/

9 senceous <soft, long. dense or sparse. appressed, sraight mchomes. ] |
silky=/ !

10 lanate <soft. long. dense. maned. ascending. curly trichomes, |
woally=/

11 pilose <soft, long. sparse. ascending. curly or straight richomes >,

12. amachnoid <soft, very long, dense, thin, loosely entangled wichomes.
cobwebby=/

13. hirsute <stiff, long. dense or sparse. erect or mscending. mraight
trichomes=/

14 hispid <suif, long. wpered. dense or sparse. erect or ascending. |
struight tichomes; brstiy>/ |
IS, strigose <stiff, long. sharp, bulbous base, dense or sparse,

appressed, straight or curved trichomes>/

16 with glandular trichomes .

17 sellate <wmich with branches radiating from base or separate - [
hairs aggregated into swr-like clusters>/ |

#95. <blades of simple leaves> upices/
1 anstae’
2 caudate
3 acuminate’
4 acute/
5 cuspidate/
& mucronale/
7 mucronulate/
¥ apiculme/
9 obmuuse/
10 remse
Il emarginate’
12 anenume’
13 obcordate/
14 truncate’
15 rounded/

#96 <blades of simple leaves> marging’
| entire/
2 undulate/
3 winuate/
4 crenate’
5 crenulate/
6 erose/
7 serrae/

#97 <blades of simple leaves bases ]
1 anenuate/ 'R
1 cuneate/
3 oblique/ 1
4 obwse/

5 truncate/
6 cordae!

7 hastatei
8 suniculate/
9 saginue/
10 rounded/



=

#98 resin canals <presence in gymnosperms>
|. present <gymnosperms>/
1 sbsent <implicit>/

#99 |eaflets <di e. general cf that serve o distinguish the
Laxan>/

#100. leaflets <number>/

#101. leaflets <presence of terminal one when leaves pinnately compound >
<MANDATORY IF APPLICABLE>/
|. werminal present
2 terminal absent’

#102 leaflets <shape>/
| subulate’
2. acicular/
3 filiform:
4 linear/
5. lanceolate
6 oblanceolate’
7 ovate/
B obovate/
9 elliptic/
10 oblong/
11 spathulate/

12 runcinate’

#105 <leaflets venation/
| parallel’
1 pinnate/
3 palmate
4 dichotomous/
5 asingle vein/
6 not apparent/
7 pinnipalmate/

106 <leaflets> indumentum:
| glabrous’
2 scabrous <rough 1o the touch with shon. hard. rigid trichomes +/
3. scabaral inutely scab >/
4 pubescent <sofl, shorn, dense trichomes/
5. berub RS Ua

e

6 wvelutinous <soft. short. dense. straight trichomes. velvety >/
7 tomentose <soft. shor. dense, maned trichomes>/
B villous <soft. long. dense. curly. ascending trichomes »/
9 seniceous <soft, long. dense or sparse, appressed, strauight tnichomes.
silky=>/
10 lanate <soft. long. dense. maned. ascending. curly trichomes,
woolly>/
11 pilose <soft, long, sparse. ascending. curly or straight trichomes ]
12 arachnoid <soft, very long. dense, thin, loosely entangled trichomes. i
cobwebby>/ }
13 hirsute <sulfl. long. dense or sparse. erect or ascending. straight
inchomes>/
14 hispid <sufl, long, tapered, dense or sparse, erect of ascending.
straight trichomes, bristly>/ i
15, singose <suff. long. sharp, bulbous base, dense or sparse,
appressed, straight or curved trichomes »/
16 with glandular tnchomes/
17 steliste <trich with h disting from base or separate
hairs aggregated imo star-like ci >f

%107 <leallets> apices/
| anstate’
2 caudate/



13 Incerate’

14, laciniate

15 pinnately lobed/
16. pinnately clefv/
17 pinnately parted/

#110 rachi distnctive. general that serve to distinguish the

#111. rachises <shape in >
I terete <implicit=/
2 terete but flanened on one side/ " N |
3 shightly Nanened/ ki
4 strongly Nanened |
5 Nuted/ !
6 strongly angled/
7 weakly angled/
8 3-angled/
9 4-angled/

#112 rachises <presence of wings>/
| wanged
2 not winged <implicit>/
#113 rachises <p of indu
| glabrous’
2 scabrous <rough 1o the touch with short. hard. rigid trichomes
sk O 1

4 pubescent <sofL. shor. dense tnchomes>/ 3

5 puberulent <minutely pub ] 1

& velutinous <soft. short. dense, straight trichomes, velvety - {

7 wmenwose <sofi. short, dense. manied wichomes » v

8 villous <soft. long. dense. curly, ascending tnchomes -

9 sericeous <soft, long. dense or sparse, appressed, struight tichomes
silley>/

10 lanate <soft. long. dense, maned, ascending. curly tnchomes.
woolly=/

11 pilose <sofl, long. sparse. ascending. curly or straight trichomes

12 anachnoid <soft, very long, dense, thin, loosely entangled trichomes,

>/

13. hirsute <sull, long. dense or sparse. erect or ascending. straight
mrichomes=/

14 hispid <stifl, long, apered, dense or sparse. erect or ascending.




straight trichomes, bristly>/

1S strigose <sufl. long. sharp, bulbous base, dense or sparse.
nppressed, straight or curved trichomes>/

16. with glandular tnchomes/

17 steliate <unich with branch diating from base or separate
hars aggregated into star-like clusters>/

#114 petioles <disti e, general ch that serve to disunguish the

taxon -/

#115. petioles <anatomy>/
1 solid <includes spongy™ <imj
2 hollow/

€116 peuoles <shape in cross-section>/
| terete <implicit>/
2 terete but flanened on one side’
3 slightly Nanened/
4 strongly Manened’
S Muved/
& suongly angled’
7 weakly angled/
B. J-angled/
9 d-angled/

#117. petioles <presence of wings=/
1. winged'
2. not winged <implicit>/

#118 petioles <length>/
mm long/

#119 petioles <p of indy =/

| glabrous/
2 scabrous <rough 1o the touch with shon. hard, rigid trichomes>/
3 scaberul ly scab /
4. pubescent <soft, shor, dense trichomes>/
6. velutinous <soft, short. dense, straight trichomes, velvery >/
7 wmentose <sofl. shor. dense. matted trichomes>/
8 villous <soft. long. dense, curly, ascending inchomes™/
9 senceous <soft, long, dense or spanse, app d. straight tnch

silky>/
10. lanate <soft, long. dense. matted, ascending, curly trichomes
woolly>/
11 pilose <soft. long, sparse. mdug._uwlv or straight trichomes=/

12 arachnoid <soft, very long. dense, thin. loosely entangled trichomes.

cobwebby>/

13. hirsute <stifl. long. dense or sparse. erect or ascending. straight
nchomes>/

14, hispid <stifl, long, tapered, dense or sparse. erect or ascending.
straight trichomes, bristly=/

|5, stngose <stiff, long, sharp, bulbous base, dense or sparse
appressed, swraight or curved trichomes >/

16. with glandular trichomes/

17 stellate <trich with branch disting from base or separate
hairs aggregated into star-like clusters>/

#120 pulvini <presence=/
1 present/
2 absent <impheit=/

#121 pulvini <p of ind !
|. glabrous’
2 scabrous <rough 1o the touch with shon. hard. rigid inchomes >’
3 scaberulous <minutely scabrous>/

4 pubescem <soft. shon. dense trichomes>/
puberul iy pub >/
6 velutinous <soft, lhﬂ"l.. dense, staight wichomes, velvety
7 tomentose <soft. short. dense. matted trichomes ~/
8 villous <soft, long. dense, curly, ascending tnichomes s

9 sericeous <sofl, long. dense or sparse, app straght trich
silky>/

10 lanate <soft, long, dense. maned, ascending. curly tnchomes,
woolly>/

I 1. pilose <soft. long, sparse. ascending. curly or straight trichomes -/

12 arachnoid <soft, very long, dense, thin, loosely entangled tnchomes.

cobwebby>/

13 hirsute <suff, long. dense or sparse. erect or ascending. siraight
trichomes>/

14 hispid <suff, long, tapered, dense or sparse, erect or ascending
straight tnchomes, bristly=/

IS stngose <stiff, long. sharp. bulbous base, dense or sparse,
appressed, suaight or curved vichomes>/

16 with glandular inchomes’

17 stellate h with E h diating from base or separate
hairs aggregated into siar-like clusters=/

8122 stipules <MANDATORY IF APPLICABLE >
I preseny
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¥125 stipules <length>/
mm long/

#126. scapes <distinctive, general ch
taxon>/

#127 scapes <shape in cross-section™>/
I terete <implicit>/
2. terete but flanened on one side’
3 slightly Nanened/
4. swrongly flanened/
S futed’

6. stongly angled/
7 weakly angled/
8 J-angled/
9 4-angled/

#128 scapes <presence of wings>/
| winged
2 not winged <implicit>/

#129 scapes <length>/
mm long/

#130. scapes <presence of indumentum >/

| glabrous/

2 scabrous <rough 1o the touch with short, hard, rigid richomes>/
T T

4. pubescent <soft, shorl, dense nichomes>/

5. puberul by ot .

6. velutinous <soft. shon, dense, straight richomes. velvery>'

7 wmentose <soft. shor. dense, marned trichomes>/

8 villous <soft, long. dense, curly, ascending trichomes >/

9. senceous <soft, long. dense or sparse, appressed, straight trichomes
silky>/

10. lanate <soft, lony. dense. marted, ascending, curly trichomes.
woolly>/

11 pilose <sofi. long. sparse, ascending, curly or straight tnchomes =/
12 wrachnoid <soft, very long. dense. thin. loosely entangled trichomes.

>

cobwebby

13 hirsute <stiff, long. dense or sparse, erect or ascending. straight
trichomes»/

14 hispid <stiff, long. tapered, dense or sparse, erect or ascending.
straight nchomes, bristly=>/

15 stngose <stifl. long. sharp. bulbous base. dense or sparse.
appressed. straight o curved tnchomes>/

16 with glandular tichomes/

17 stellate <trichomes with branches radiatng from base or separate
hairs aggregated into star-like clusters>/

#131 infl hological types:+/
| of one rype <implicit>/
2. of two types, and pistillate di il

3 of two types, staminate and ;ufa:lﬂmrued dissimilar
4. of two types, pistiliate and perfect-Nowered dissimilar

#1212 inflorescences <type> <MANDATORY [F APPLICABLE >
| solitary fowers/
1 simple cymes/
3 scorpioid cymes/
4 helicoidal cymes/
S compound cymes’

19 clusters <with descnptors>/
20. puired flowers/

#1313 infl disti general ch that serve 1o distinguish
the mxon-/




#134 infl on plant. wheth:
1 terminal <implici>/
2 wxillary/

#135. inflorescences <position relative to ground or litter>/
| borne below ground or litter/
2 borne above ground or limer <implicut>/
3 bomne both above and below ground or litter/

#136 inflorescences <length>/
cm long/

#1137 peduncles <distinctive, general ch that serve 1o di ish the

axon>/

#1138 peduncies <shape in cross-section>/
I terete <implicit>/
2 terete but flanened on one side’
3. slightly flantened/
4 swrongly Mantened”
S Nured’
& strongly angled/
7 weakly angled/
8 3-angled/
9 4-angled’

#139 peduncles <presence of wings>/
| winged/
2 not winged <implicit>/

#140 peduncles <length=>/
cm long/

#141 peduncles <presence of indumentum=/
| glabrous/

2. scabrous <rough 0 the touch with short. hard. rigid trichomes >/

A, SRR y

4. pubescent <soft, short, dense trichomes>/

5 puberul inutely pub: >/

6 velutinous <soft, short, dense. swaight trichomes, velvery>/

7 tomentose <soft. short. dense, matted trichomes>/

B villous <soft. long. dense, curly, ascending trichomes>/

9. seniceous <sofi. long. dense or sparse. appressed. straight trichomes.
silky>/

10 lanate <soft. long. dense, maned, ascending. curly tichomes,
woolly=/

11 pilose <soft. long. sparse. ascending, curly or straight trichomes >

12 arachnoid <soft. very long. dense. thin. loosely entangled inchomes,
cobwebby >

13 hirsute <sufY, long. dense or sparse. erect or ascending straight
tnchomes>/

14 hispid <aufT, long. tapered. dense or sparse. erect or ascending.
struight tnchomes, bnstlyv/

IS stigose <stifl, lang. sharp, bulbous base, dense or sparse,
appressed, straight or curved trichomes =/

16 with glandular trichomes’

17 stellate <trich with branch diating from base or separate

hairs aggregated into suar-like clusters
#]142 rachi P of indi >
1. glabrous/

2 scabrous <rough to the touch with shor, hard, ngid tnchomes >/

3 b ! | B >

4 pubescent <soft. shor. dense trichomes »/

5.p i inutely pub "

6 wvelutinous <sofl. short, dense, straight tichomes velvety -

7 tomentose <soft, shor, dense, maned wrichomes ™/

§ villous <soft, long. dense, curly, ascending trichomes »/

9 sericeous <soft, long. dense or sparse. appressed, straight trichomes,
silky=>/

10 lanate <soft, long, dense. matied, ascending. curly trichomes.
woolly>/

11 pilose <soft, long, sparse, ascending. curly or straight trichomes «

12 arachnoid <soft. very long. dense, thin, loosely entanyled trichomes,
cobwebby >/

13 huirsute <stiff, long, dense or sparse, erect or ascending, straight
trichomes™>/

14 hispid <stifT, long. 1apered, dense or sparse, erect of ascending.
straight tichomes, bristly>/

15 singose <stifT, long. sharp. bulbous base, dense or sparse.

straight of curved tnchomes >/

16 with glandular irnchomes’

17 stellae <tnck with k h diaung from base or separate
hairs aggregated into star-like clusters>/

#7143 bracts'
| present
2 absent <implicit>/

#144 bracts <disu e, general ch that serve 10 distinguish the




taxon=>/

#1435 bracts <width>/
‘mm wide/

#146 bracts <length>/
mm long/

#147 bracteoles
| preseat/
2. absent <implicit>/

2148 bracteoles <di ive general ch that serve to distinugish the
mron>/

#149 bracteoles <width=/
mm wide'

#150 bracteoles <length>/
mm long’

#151 spathes <presence>/
|. present/
2. absent <implicit>/

#152 spathes <distinctive, general ct thal serve to distinguish the
taxon-/

#153 spathes <width>/
mm wide/

#154. spathes <length>/
em long/

#155 pedicels <length>/

mm long/

#156 smminate inflorescences <type- <MANDATORY IF APPLICABLE>/
| solitary Nowers/
2. simple cymes/

3 scorpioid cymes/
4 helicoidal evmes/
5 compound cymes/
6 spikes/

7 spikelets/

8. racemes’

9. panicles’

10, corymbs/

11 umbels/

12 heads!

13 catkins/

14 spadices/

15 thyrses/

16 hypanthodia/

17 cyathia/

18 glomerules’

19 clusters <with descriptors>/
20 paired Mowers/

w157 i infl disti e, general ch that serve 1o
distinguish the taxon=/

H1SE i’ inon on plant. whether terminal or lateral ="
| terminal <implicit>/

2 axillwry/

#159 suminue inflorescences <length>/
cm long/

#160 <stami infl peduncles <disunctive, general characters that
serve o distinguish the taxon=>/

#161 <staminate inflorescences> peduncles <shape in cross-section/
1. terete <implicit>/
1 terete but Manened on one side’
1 slightly fManened’
4. strongly Nattened/
§ Mured/
6. strongly angled/
7. weakiy angled/
8 3-angled/
9 4-angled/

#l62 i infl peduncles <p of wings-/
| winged/
2 not winged <implicit>/

#163 infl peduncles <length=/
cm long/
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#1864 < f > peduncles <p of ind
| glabrous/
2 scabrous <rough to the touch with short. hard, ngid richomes>/
3 scaberulous < Iv scabrous>/
4. pubescent <sofl, short, dense tnchomes>/
S, puberul Iy pub >
6, velutinous <soft. short. dense, straight tnchomes, velvety>/

7. tomentose <soft. shor, dense, maned trichomes >/

8. villous <soft. long. dense, curly. ascending trichomes>

9. senceous <soll. long. dense or sparse, appressed. straight tnchomes
silky=>/

10 lanate <soft. long. dense. maned. ascending. curly trichomes.
woolly=/

11 pilose <soft. long. sparse. ascending. curly or straight trichomes >/

12. wrachnoid <soft. very long. dense. thin, loosely entangled tnchomes.
cobwebby >

13. hirsute <stiff, long. dense or spanse. erect or ascending. straight
trichomes™/

14. huspid <stifT, long. tapered, dense or sparse. erect or ascending.
struight mchomes, bristly >

15 stngose <suff, long. sharp. bulbous base. dense or sparse.
appressed. straight or curved trichomes =/

16 with glandular trichomes’

17 stellate <tnch with branches radianng from base or separae
hairs agaregated into star-like clusiers>’

8165 inate infl = rach p of indy
| glabrous/
2. scabrous <rough to the wuch with short. hard, rigid trichomes>:
% bl . . i
4. pubescent <soft, shon, dense trichomes >/
5. puberul, inutely pub j

P Ll

6 velutinous <soft. shon. dense. straight inchomes. velvety

7 tomentose <soft, short, dense, mated trichomes>/

8 villous <sofl. long. dense, curly, ascending trichomes >/

9 sericeous <sofl, long. dense or sparse. appressed, straight trichomes,
silky=/

10 lanate <soft, long. dense, matted, ascending. curly trichomes,
woolly=/

I 1. pilose <soft. long, sparse. ascending. curly or straght tnchomes™

12. arachnoid <soft. very long. dense, thin, loosely entangled tnchomes.
cobwebby>/

13 mrsute <stifl, long, dense or sparse, erect or ascending, swaight
trichomes -~/

14 hispid <stifl, long, tapered. dense or sparse, erect or ascending.
straght tnchomes, bristly=

15 strigose <stiff, long, sharp, bulbous base, dense or sparse.
appressed, sireight or curved trichomes>/

16 with glandular trichomes.

17 stellate <trichames with branches radiating from base or separate
haurs ageregated into star-like clusters -

#166 <smminate inflorescences™> bracts’
| present/
2 absenv

#l67 i infl > bracts <di ive, general characters that
serve Lo distinguish the taxon >/

#1668 <staminate inflorescences bracts <width=/

mm wide/
W169 <staminate inflorescences > bracts <length -/
mm long/
#1170 < i inf b les/
| present
1 absent/
LAk inate infl es b les <distinctive general ch s that
serve to distinugish the Lxon =/
#1172 fl >h les <width+/
mm wide/

#173 <staminate inflorescences> bracteoles <length>/

mm long/
174 i | spathes <p >/
| present’
2 absent
175 <stami fn = spathes ~di we. general ch that
serve 10 distinguish the taxon »/

#1706 <staminate inflorescences~ spathes ~width=/
mm wide/

#177 <staminate inflorescences - spathes <length=/
cm long/
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£]78 <saminate inflorescences> pedicels <leagth™
mm long/

#179 mstillme inflorescences <type> <MANDATORY IF APPLICABLE -

| solitary flowers/

2 gimple cymes’

3 scorpioid cymes'

4 belicoidal cvmes

5 compound cymes’

6 spikes’

7 spikelets’

B racemes

9 panicles

10 corymbs’

11 umbels/

12 heads’

13 catkins/

14 spadices’

15 thyrses/
16 hypanthodia/
17 eyathia
18 glomeruies
19 clusters <with descriplors>/
20 paired Mlowers'

#180 pistillate inf) <disti general ch that serve 10
distinguish the taxon>/

#181. pistillate infloresences <position on plant whether terminal or lateral>
I terminal <implicit=/
2 axillary

€182 pistillate inflorescences <length~
cm long'

H182 <pistillate i duncles <distinctive, general characters
that serve o dmmgumh |h= taxon>/

#184 <pistillmte inMNorescences™ peduncles <shape in cross-section
I terete <implicit>/
2 rerete but flanencd on one side/
3. slightly flamened/
4 strongly Nanened:
5 Muied
6 swrongly angled/
7 weakly angled/
8 J-angled
9 d-angled’

2185 <pistill n ences > peds of wings™>
1 winged
2 not winged <implici>/

#1806 <mstillate inflorescences » peduncles <length
cm long/

H187 <pistillate inflorescences* peduncles <p of
I. glabrous’
2 mhrr.m crmghmlhemh wnhlhort. hard. ngid trichomes -
3
4 Memm ‘mﬂ llm dum mdmnnh

b vdwm mﬂ shon. dense, umshl tnchomes velvety *

7 tomentose <soft. shon, dense, matted trichomes-*/

8 villous <sofi, long. dense. curly. ascending tnchomes -

9 seniceous <sofl, long, densc or sparse, appressed, straight tnchomes
silky=/

10 lanate <soft, long. dense, matted, ascending. curly trichomes
woolly=/

11 pilose <sofL long. sparse, ascending. curly or strasght nichomes

12 arachnoid <sofi, very long. dense thin, loosely entangled 1richomes
cobwebby

13 hirsute <sufl. lony. dense or sparse. erect or ascending. strmght
trichomes >/

14 hispid <sufl, long. tapered. dense or sparse. erect or ascending,
straight trichomes, bristly>/

15 strigose <stifT. long. sharp. bulbous base, dense or sparse
appressed. straight or curved trichomes=/

16. with glandular richomes/

17 stellate <trich with branch dianing from base or scparaie
hairs aggregaied into star-like clusters>/

2|88 <pustillate Nowers> rachi p of ind
| glabrous/
2 scabrous <rough to the touch with shorL. hard, rngid inchomes >/
3. scaberulous <minutely scabrous=/
4 Mt twﬂ. :hm dmcmchomu»
5 I < =/

L] \-duunous <soft, short dense. straight trichomes. velvety =/
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7. womentose <soft, shor, dense, maned inchomes™>'

8 villous <soft, long, dense, curly, ascending trichomes>/

9. senceous <soft, long, dense or sparse. appressed. straight Inchomes.
silky>/

10 lanmte <soft, long. dense. mated. ascending. curly nchomes.
woally>/

11 pilose <soft, long. sparse, ascending. curly or swraight trichomes~
12 arachnoid <soft. very long. dense. thin. loosely entangled mchomes.
cobwebby>/

13 hirsute <sufl. long. dense or sparse, erect or ascending, straight
trichomes=/

14 hispid <suff, long. Lapered. dense or sparse. erect or ascending.
straight trichomes. bristly=/

15 stngose <suff. long, sharp, bulbous base. dense or sparse.
appressed. straight or curved trichomes >

16 with glanduler trichomes’

17. stellate <trich with b h diating from base or separate
hairs aggregated into star-like clusters>/

#1B9. <pistillate inflorescences™ bracts/
| present!
2 absent

#190 <pistillate infl bracts <dist general ch that
serve to distinguish the taxon>/

#191 <pistillate infMorescences> bracts <width>/
mm wide/

#192 <pistillate inflorescences™ bracts <length>/
mm long/

#193 <pistillate inflorescences bracteoles/
1, present’
2. absent/

#194 <pistillate infl > les <distinctive general ch
that serve (o distinugish the taxon=/

#195 <pistillate inflorescences> bracteoles <width>/
mm wide'

#196 <pistillate inflorescences> bracteoles <length>/
mm long/

a197 <pistillare infl ences > spathes <p

1. present’
2 absent/
#198 <pisullate inf) > spathes <di . general characters thal
serve 1o distunguish the taxon=/

#199 <pistillate inflorescences= spathes <width>/
mm wide

#2040 <pustillate inflorescences - spathes «length -

cm long/
#201 <pistillate inflorescences pedicels <length-+/
mm long/
#202 flowers <distinctive, general ch that serve 10 distinguish the
Laxon=/

#1203 flowers <appearance>/
| produced before leaves/
2 produced simultaneously with or afier leaves <implicit=/
3 produced simultansously with leaves/

#204 flowers <fragrance>/
| fragrant/
2. not fragrant/

#205 flowers <d ption of odor if dist and serving to distinguish
taxon, use odor as first word of phrase-/

#206 flowers <whether perfect or not> <MANDATORY IF APPLICABLE
| perfect
2 imperfect

3 neuter/

#207 flowers <morphological form when perfeci>/
| all alike <implicit>/
2 of 2 morphological forms/

#208 flowers <descriptors that describe 2 morphological forms of perfect
flowers=/

#209. Nowers < h I form when fect Mowers present »/

| staminate and pastillate similar/
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1 staminate and pistillate different’
3. perfect and staminate similar/
4 perfect and suminate differeny
§ perfect and pistillate similar’

& perfect and pistillute different
7 perfect and neuter similar/

§ perfect and neuter different’

9 perfect and imperfect similar/
10 perfect and imperfect different

#210 fowers <whether opening™/
|. chasmogamous <implicit>/
2 cleistogamous’

#211 <perfect flowers> perianths <presence> <MANDATORY IF APPLICABLE>/
| mbsent’
2 in l-senes’
3 in 2-series’

#212 <perfect flowers> perianths <symmetry when pans in ONE series> <MANDATORY'
IF APPLICABLE>/
| radinlly symmetrical/
2 bilserally symmetrical/

#213 <perfect N perianths <distinctive, general ch that serve to
distinguish the taxon=/

#214. <perfect Nowers> perianths <when in one series> <shape>/
| campanulate/
2 salverform/
3 funnelform/
4. rwbular/
5 bilabiate/
6 ligulate/
7 personate/
8 papilionaceous/
9 rotae/
10. urceolale’
11. bowl-shaped/
12 saucer-shaped’
13 flask-shaped/

#215 <perfect flowers> perianth parts <when in one series> <number> <MANDATORY
IF APPLICABLE>/

W
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3

4
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12 numerous <give numberts) if known =/

#216 <perfect flowers> p parts phological forms » <when in one
senes>/
I all alike <imphcit=/
2 of 2 morphological forms/
3 of 3 morphological forms/
4 of 4 morphological forms/
5 of 5 morphological forms’

#217 <perfect Mowers> perianth parts <when in one series - ~whether in whorls
or spirals>/
| whorled <implicit>/
2. spiraled/

#2183 <perfect Mlowers> perianth pans <when in one series and whorled - - number
of whorls>/
I in | whorl <implicit=/
2 mn 2 whorls/
3 in 3 whorlsy

#219 <perfect flowers> perianth parts <when in one series> <fusion* <MANDATORY
IF APPLICABLE>/
1. free/
2 fused/

#220 <perfect flowers> perianth parts <when in one series > <specific color or
colors that serves 1o distinguish the taxon> <MANDATORY [F
APPLICABLE=/

#2121 <perfect flowers> penanth pans <when in one senes>’
| sepaloid/
2 peuloid/
3 fleshy/
4 succulent/




S canilagmous <hard and tough. but Nexible>/

10 hyaline <thin and ransiucent or transparent™.
Il mndurate <hardened>

12, membranous <thin and semi-transparen >/
13, scanous <thin and dry>/

#2212 <perfect fMlowers> perianth parts <shape>/

#2231 <perfect flowers> perianth parts <width>/
mm wide/

#224 <perfect Mlowers> penanth parts <length>/
mm long/

#225 <perianth pans of perfect Mowers> surfaces/

| smooth <implicit>/

2 stnate/

3 rugose/

4 punctate’

§ alveolate/

6 foveolale/

7 pustulate’

8 ribbed/

9 sulcate

#2126 <penanth pans of perfect Mowers> venauon/

1. pasallel/

2 purallel-convergeny

3 pinnate/

4 palmate/

5. dichotomous/

&, asingle vein/

7. not apparent/ /e

& pinmipalmate/ ot
#227 <penanth pans of perfect flowers> indumentum/

glabrous/

1=
2. scabrous <rough 10 the touch with short. hard. rigid trichomes

3 y scabrous>/
4. pubescent <sofl. shor, dense trichomes >/
5 puberulent <minutely pub 2

6. velutinous <soft, short, dense, straight trichomes, velvety>/

7 tomentose <soft, shor. dense, matied trichomes

8 villous <soft, long. dense, curly, ascending trichomes »/

9 senceous <soft, long, dense or sparse, app d, straight trich
silky>/

10. lanate <soft. long. dense. matted, ascending. curly tnchomes
woolly=/

11 pilose <soft, long. sparse, ascending. curly or strmight trichomes «/

12 arachnoid <soft. very long, dense, thin, loosely entangled inichomes.

cobwebby

13 hirsute <stifl, long. dense or sparse, erect or ascending. straight
richomes>/

14 hispid <stff. long. wspered, dense or sparse, erect or ascending.
straight richomes. bristly>/

15 stngose <stiff, long, sharp, bulbous base, dense or sparse,

pp d ight or curved tnich =

16 wath glandular richomes’

17 stellate <tnchames with branches radiaung from base or separate
hairs aggregated 1nto stu-like clusters/

#2218 fibers <presence>/
| present <Guilleminea>/



2 absent <implicit>/

#2129 <penanth parts of perfect Nowens> apices’
anstate/

i

E

4230 <penanth parts of perfect Mlowers> marginy'
I enure/

2 undulate’

3. sinuate/

4 crenate/

5. crenulae/

6. erose/

7 semrute/

8 doubly serrare’

9 serrulate/

10. dentate/

11 denticulate’

12 incised

13 lncerate/

14, lacininte/

15 pinnately lobed/
16 pinnately clefi/
17 pinnately parted/
18, palmately lobed/
19. palmately cleft/
20. palmately pared/
21 pinnaufid/

22 palmatifid/

23, crispate/

24 cihme/

25. spinose/

#231. <penanth pans of perfect flowers> bases/
| amenuate/

21 cuneate/
3 oblique/
4 obuse/
S truncate/
6 cordate/
7 hastate/
8 auniculates
9 sagirate’
10 rounded/

#232 <perfect )
1 present
2 absent <implicit>/
#2133 <perfect Nowers™ coronas <disuinctive, general characters that serve 10
distnguish the txon=/

#234 qltu'ﬁnlﬂoweu? calyces <d . general ch that serve 1o
disunguish the txon>/

#2315 <perfect flowers> calyces <when perianth in two series  <symmetry
|. radially symmetnical <implicit>/
2. bilaterally symmetrical/

#236 <perfect flowers> calyces <when perianth in two senes > <shape/

2

k3

4 rubular

5 bilabme/

6 ligulate/

7 personate’

8 papilionaceous/
9 rotate/

10 urceclate/

11 bowl-shaped’
12 saucer-shaped/
13 Dask-shaped/

#237 <perfect Nowers> sepals <number> “MANDATORY IF APPLICABLE '
1
Y




o

12 numerous <give numberis) il known>

1} absenv

14 0 <when giving number(s) for other taxa of family>

#2138, <perfect fk sepals <morphological forms>/
| all alike <implicit>/
2. of 2 morphological forms’
3 of 3 morphological forms’
4 of 4 morphological forms
5 of $ morphological forms.

¥239 <perfect Nowers> sepais <d ¢, general ch that serve 1o
distinguish the mxon>/

#240 <perfect flowers> sepals <persistence >/
| persistent <implicit>/

2 caducous’

3 deciduous’

#241 <perfect flowers> sepals <whether in whorls or spirals>/
| whorled <implicit>
2 spiraled/

#2412 <perfect flowers> sepals <number of whorls>/
I in | whorl <implicit>/
2 in 2 whorls/
3 in 3 whorls/

#243 <perfect Nowers> sepals <fusion> <MANDATORY IF APPLICABLE>/
1. free/
2 fused/

#244 <perfect flowens~ sepals <special appearance or shape of individual
sepals>/
| gibbous/
2 spurred
3 keeled/
4 m;d,r

#2145 <perfect Mowers™ sepals’

i

#2456 <perfect Nowers> sepals <specific color or colors that serves 1o
distinguish the txon> <MANDATORY IF APPLIC ABLE ~

#247 <perfect flowers> sepais/
1 herbaceous <implicit>
1 pealoid’
3 Meshy/
4 succulent
§ cartilaginous <hard and tough, but flexible>/
6 chartaceous <papery, opaque and thin>/
7 coriaceous <leathery >
$ Maccid <lax and weak
9 hyaline <thin and translucent or transpasent
10 indurate <hardened >/
1 b <thin and sem parent>
12, scanous <thin and dry>/

#248 <perfect flowers~ sepals <shape>/
| subulate/
2 acicular/
3 filiform/
4. linear/
5. lanceolate/
6, oblanceolaie!
7 ovaie!
8. obovate/
9 ellipue/
10 oblong/
11 spathulate/
12, runcinate
13 pandurate/
14. deloid/
15 obdelwoid/
16 cordste/
17. obcordate’
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1§ reniform/
19 sagimate/
20 MNabellate/
21 orbiculas’
22 oval/

23 ensiform/

4249 <perfect flowers> sepals <width>
mm wide’

#250 <perfect Mlowers> sepals <length>!
mm long/

#251 <sepals of perfect flowers > surfaces ] ".h
I smooth <implicit>/ el
2 stnme/ il

i

H

i

E

¥252 <sepals perfect flowers> venation/
parallel/

8. pinnipalmate’

#253 <sepals of perfect flowers> indumenmum/
| glabrous/
2 scabrous <rough to the touch with shont. hard, rigid trichomes>

S R

=

4. pubescent <soft. shor. dense trichomes>/
5 pubensi : " %

6 velutinous <soft. short. dense. straight trichomes. velvety>

7 wmentose <soft. short, dense. maned trichomes>/

B villous <soft. long dense. curly. ascending trichomes=>.

9 senceous <soft, long. dense or sparse. appressed. straight tichomes.
silky>/

10 lanate <soft. long, dense, matted. ascending. curly tchomes
woolly>/

11 pilose <soft. long. sparse. ascending. curly or straight trichomes

12 arachnoid <sofl, very long. denze, thin, loosely entangled tnchomes,
cobwebby >/

13 hursute <stilll, long. dense or sparse. erect of ascending, strasght
trichomes=>/

14 huspid <suff, long, tapered, dense or spanic. erect or ascending.
struight tnchomes. bristly >

15 strigose <sufl, long. sharp, bulbous base, dense or sparse.
appressed, straight or curved trichomes >/

16 with glandular richomes/

17 stellate <wichomes with branches radiating from base or separate
hairs ageregated into star-like clusiers»/

I8 glochidiate hairs’

#2154 <sepals of perfect Nowers> apices’
| ansue/
2 caudate/
3. scuminate/
4 acute/
5 cuspidate/
6 mucronate/
7. mucronulate/
8 apiculate/
9 obruse/
10 revuse/
11 emarginate’
12, anenuate/
13 obcordate/
14 truncate/
15 rounded’

MA DY
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#2585 <sepals of perfect flowers * marginy
I entire/
2 undulme
3 mnuae/
4 crenate’
§ crenulate/
6 erose/
7 serate’
§ doubly serrate’
9 serrulates
10 dentate/
| 1. denticulate’
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#258. <perfect flowers> sepal lobes <specific color or colors that serves o
disunguish the taxon if different from fused portion> <MANDATORY IF
APPLICABLE>/

#259 <perfect flowers> sepal lobes <if different from fused portion=/
| herbaceous <implicit>/
2. peuloid/
3. fleshy/
4. succulent/
5. cartilaginous <hard and tough, but Mexible/
6. characeous <papery, opaque and thin>/
7 conaceous <leathery>/
8 Maccid <lax and weak>/
9 hyaline <thin and transiucent or transparent>/
10 indurate <hardened>/
1 L <thin and sem >/
12 scanous <thin and dry-/

#260 <perfect Mowers> sepal lobes <shape/
| subulate/
2 acicular/
1 filiform/
4 linear/
% lanceolate’
o oblanceolate’
7 ovate/
8. obovate!
9 elliptic/
10 oblong/
11 spathulate/
12 runcinate/
13 pandurate/
14 deloid/
15, obdeltoid/
16 cordate/
17 oboordate/
18 reniform/
19, saginate/
20, Aabellate!
21. orbicular/
22 oval/
23 emsiform/

#261. <perfect Nlowers> sepal lobes <width>/
mm wide/

#262 <perfect Nowers> sepal lobes <length>/
mm long/

#263 <sepal lobes of perfect Nowers> surfaces/
I smooth <implicit>/
2. stnate/
3 rugose/
4 puncuate!
5 alveolate/
& foveolme/
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7 pustulate’
8 ribbed’
9 sulcate

#264 <sepal lobes perfect Mlowers™ venation.
1. parallel/
2. panaliel-convergent’
3. pinnate’
4 palmate’
§ dichotomous’ !
& a sngle vein/ i
7 not apparent’ it
& pinnipaimate’ [

#265 <sepal lobes of perfect flowers> indumentum/

glabrous/
scabrous <rough w the touch with shor. hard. ngid richomes '

1

2

I bl

4. pubescent <soft, shorL. dense tnchomes™/
Uz R

o
7
8

velutinous <soft, shor. dense. straight trichomes. velvety >
tomentose <soft, shor, dense. marted tnchomes ™/
villous <soft, long, dense, curly, ascending trichomes>/
9. sericeous <soft, long, dense or sparse, appressed, straight trichomes.
silky=/
10, lanate <soft, long, dense, maned. ascending. curly inchomes.
woolly=/
11. pilose <soft, long. sparse. ascending. curly or straight tnchomes ™/
12 arachnoid <soft, very long. dense, thin, locsely entangled tnchomes,
cobwebby=/
13 hirsute <stiff, long. dense or sparse, erect or ascending. straght
wrichomes>/
I4 hispid <stifl, long, tapered, dense or sparse, erect or ascending
straight tnchomes; bristly>/
I'5. strigose <stff, long, sharp, bulbous base. dense or sparse.
appressed, swaight or curved tnchomes>/
|6 with glandular trichomes/
|7 stellate <trichomes with branches radiating from base or separate
hairs aggregated into star-like clusters>/

#266 <sepal lobes of perfect Nowers > apices’
1. wristate/
caudate’
acuminate’
acute’
cuspidate’
mucronate/
mucronulate/
apiculate’
obtuse’
10 retuse/
11 emarginate/
12 anenuate/
13 obcordate’
14 wuncate’
1% rounded’

O 08 -3 O b D
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#267 <sepal lobes of perfect Nowers* margins
| entire/
2 undulare/
3. sinuate/
4 crenae/
§ crenulate/
6 erose/
7 serrate/
& doubly serrate/
9 serrulate/
10 dentate/
11 denuculate/
12 incised/
I3 lacerate/
14 laciniate/
15 pinnately lobed’
16 pinnately cleft
|7 pinnately parted’
|18 palmately lobed/
19 palmately cleft/
20 paimately paried’
21. pinnatifid/
22 palmatifid/
23 crispate/
24 ciliste’
25 spinose/

#1268 <perfect flowers> llas <d ¢. weneral ch that serve 10
distinguish the taxon=/

#269 <perfect flowers > corollas <symmetry > <MANDATORY IF APPLICABLE
1 radially symmetnical’
1 bilaterally symmetnical’



#170. <perfect flowers> corolias <shape>/

i

'Oﬂ-ﬁ-lgy--:lu-|a—
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271 <perfect f i

4. plicate/

#272, <perfect flowers> petals <number> <MANDATORY IF APPLICABLE>
Al |

R R Y A A
L8 E R 8.8

10 104

11

12 numerous <give number(s) il known>

13 absent

14 0 <when giving numberis) for other taxa of family=/

#2713 <perfect I petals phological forms=/
1 all alike <implicit>/
2 of 2 morphological forms’
3 of 3 morphological forms/
4 of 4 morphological forms/
5 of $ morphological forms*

4274 <perfect flowers> petals <distinctive, general ct that serve 1o
distnguish the wxon>/

#275 <perfect Mowers> petals <persistence™’
| persistent <implicit>/
2. caducous/

#276 <perfect Mowers> petals <whether in whorls or spirals
| wharled <implicit=
2 spiraled’

#277. <perfect Nowers> petals <number of whorls>/
1 m | whorl <implicit=/
2 1n 2 whorls
3 im 3 whorls

#278. <perfect Mowers> petals <fusion> <MANDATORY IF APPLICABLE
1 free/
2 fused

#279 <perfect flowers™ petals <clawed™/
I clawed/
2 pot clawed

#280 <perfect Mlowers> petals <shape>/
1 spathulate/
1 cucullatet
3 linear/
4 emarginate/
5. bahid/
& rhomboid/
7 dehoid’
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#1282 <perfect ﬂmp petals.

il

1]

1
2
3
4.
5. curled/

#283. <perfect Mowers> petals <specific color or colors that serves o
distinguish the wxon> <MANDATORY IF APPLICABLE>

#284. <perfect Mowers™ petals/
1. fleshy’
2 succulent/
3 canilaginous <hard and wugh, but flexible>/
4 chartaceous <papery, opague and thin=/
5. conaceous <leathery>/
6 flaccid <lax and weak>/
7. herbaceous <soft and succulent>/
8 hyaline <thin and translucent or transparent>/
9 indurate <hardened>/
10 b <thin and semi. >
1. scarious <thin and dry>/

H2ES <perfect flowers> petals <shape>/
1. subuiate/
2. acicular/

3 Filiform/

4 linear/

§ lanceolate/
6 oblanceolate’
7 ovate/

8 obovae/

9 ellipuc/

10. oblong/
|1 spathulate/
12, runcinate/
11, pandurate/
14. delwid’

15 obdelwid/
16. cordate/
17 obcordare/
18 reniform/
19 sagmuate
20 Nabellae/
1| orbicular/
22 oval/

23 ensiform/

#286 <perfect Nowers> petals <width>/
mm wide'

#2187 <perfect Nowers> pewls <length>/
mm long/

#288 <petals of perfect Mowers> surfaces/

| smooth <implicit=/

2 stnate/

3 rugose/

4 puncate/

S alveolate/

6 foveolate/

7. pustulue/

% nbbed/

9 sulcate/

#289. <petals of perfect flowers venation/

| parallel/

2 parallel-convergent/

3 pinnate/

4 palmate/

5 dichotomous/

6 asingle vein'

7 not apparent/

8 pinmipaimate/

#1290 <petals of perfect flowers> indumentum/

I glabrous/

2 sﬂbmu ‘IWB]I 10 the touch with shor. hard, ngid inchomes =/

3 b >}

4, pubuum <snﬁ.. :hur:. dmu mchomu:'

5

o \reltmncm <sofl. sllorl. dense, m-ghl trichomes. velvety-

7 tomentose <soft, shor, dense, matted trichomes™/

8. villous <soft. long. dense, curly, ascending trichomes/

9. senceous <soft, long. dense or sparse. appressed, siraight tnichomes.
silky=>/

10. lanate <soft. long, dense, marted, ascending. curly tnchomes.
woolly=/

11 pilose <soft, long. sparse, ascending. curly or straght inchomes
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12 srachnowd <soft. very long dense. thin, loosely entangled thchomes.

cobwebby >
13 hursute <sifl. long. dense or sparse, evect or scending. strugh:
trichomes=>

14 hispid <sufl. long. tapered. dense or sparse. erect or ascending.
struight trichomes, bristly>

15 strigose <suff, long, sharp, bulbous base. dense or sparse
P ght or curved trich

16 with glandular richomes’

17 stellae <tnchomes with branches radiating from base or separate
hairs aggregated into suar-like clustery>

#291 <petals of perfect Nowers> apices
I anstae/

#292 <petals of perfect Mlowers> margins’
1, entire

ijii

11 denticulate/

12 incised/

13 lacerate/

14 lacinime’

IS pinnately lobed’
16 pinnately clefy
17. pinnately paned/
18 paimutely lobed/
19 palmately clefu/
20 palmately paned/
21 pinnatifid/

22 palmatifid/

23 cnspate/

24 ciliate/

25 spinose/

#29) <petals of perfect lowers> bases'
i

2

3l

4 obmse/
|

6

7 hastate/

8 auriculate/
9 sagimate/
10 rounded’

#1294 <perfect flowers> peul lobes/

H

mudin_s!

curled/

ok 8 -

#29% <perfect Mlowers> petal lobes <specific color or colors that serves 1o

distinguish the taxon i different from fused portion-> ~MANDATORY IF

APPLICABLE>/

#296 <perfect Nowers> petal lobes <if different from fused poruon -
1 herbaceous <implicit>/
1 peuloid/
3 Neshy/
4 succulent/
S. cantilaginous <hard and tough. but Nexible~/
& chanaceous <papery. opaque and thin=/
7 conaceous <leathery>/
8 Maccid <lax and weak>/
9 hyaline <thin and translucent or transparent>/
10 indurate <hardened >/
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1), membranous <thin and semi-transparent >/

12 scanous <thin and dry>/

#297 <perfect flowers> petal lobes <shape>
| subulate/
2 acwcular/
3. filiform/
4 linear/
S lanceolate/
6 oblanceolate
T ovae/
B obovae/
9, elliptie/
10 oblong/
11. spathulates
12 runcinate’
13 panduraie’
14 dehoid
15 obdehoid’
16 cordate
17 obcordate!

#298 <perfect Nowers> petal lobes <width>/
mm wide'

#299 <perfect flowers> petal lobes <length>/
mm long/

#300 <petal lobes of perfect Nlowers> surfaces’
1 smooth <implicit=/
2 striate/
1. rugose/
4 punctae/
5 alveolale/
6. foveolate/
7 pustulate’
8 nbbed/
9 sulcate

#301 <petal lobes perfect lowers » venation:

I, parallel/

2. parallel-convergeny

3 pinnate/

4. palmate

5 dichotomous/

& asingle vein/

7 not apparent/

8 pinnipalmate

#302 <peul lobes of perfect Nowers - indumentum/

1 glabrous/

2 scabrous <rough to the wuch with short, hard, ngid tnichomes »

3. scaberulous <minutely scabrous>/
4 pubescent <soft. shor, dense trichomes >/
o ey

>/

6 velutinous <soft, short, dense, straight tnchomes velvety
7 womentose <soft, short. dense, matied uichomes >/
8 villous <soft, long. dense, curly. ascending trichomes/

9. senceous <soft, long. dense or sparse, appressed, siraight tnchomes.

silky=>/

10 lanate <soft, long, dense, matied, ascending. curly trichomes,

woolly=>/

11 pilose <soft. long. sparse, ascending. curly or straight trichomes +/
12 arachnoid <sofi, very long. dense, thin, loosely entangled trichomes,

cobwebby >/

13 hirsute <stiff, long. dense or sparse, erect or ascending. straight

trichomes>/

14 tuspid <siifT, long, tapered. dense or sparse, erect or ascending.

struight richomes. brisily-/

15 stigose <suifT, long. sharp, bulbous base, dense or sparse,

appressed, straight o curved tnichomes>/
16 with glandular wichomes
17 stellate <trich with b h di

hairs aggregated into star-like clusters>/

#103 <petal lobes of perfect flowers™ apices’

g from base or separate
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#304 <petal |obes of perfect flowers> margins’
1 entire/
2. undulate/

19 palmately clefv
20. palmately paned’
21. pinnatifid/

22 palmatifid/

23 crispate/

24 ciliaw/

25, spinose/

#305 <perfect droecia <disti . general ¢ that serve Lo
disunguish the taxon>/

#306 <perfect flowers> androecia <symmetry>/
| radually symmetrical <mplicit>/
2 bilaterally symmetical/

#307 <perfect flowers> stamens <number> <MANDATORY IF APPLICABLE>
I

2
3/
4/
s/
&/
b
B
9
100 1/
"
12 numerous <give number(s) if known >/

- R

#308 <perfect Mowers> stamens <distinctive, general characters that serve 1o
disunguish the taxon>/

#309_ <perfect Nowers> stumens <relation 10 petals>/
I al with petals <implicit>/
2 opposite the petals/
1 both aliernate with and opposite the petais/

#310 <perfect flowers™ stamens <relation 10 sepals when perianth parts in |
senes>/
I aliernate with sepals/
2 opposite the sepals <implicit>/
3 both alternate with and opposite the sepals/

#311 <perfect flowers> stamens <whether in whorls or spirals/
1 whorled <implicit>/
2 spiraled

#312 <perfect flowers> siamens <number of whorls>/
1 in | whor! <implicit>/
2 in 2 whorls/
3 in 3 whorls/
4. in 4 or more whorls/

#313 <perfect fl fascicles>/
| fascicled
2. not fascicled <implicit>/

#314 <perfect flowers> stamens <length=/
1 of equal length <implicit=/
2 didynamous/
1. tetradynamous/
4 of 2 lengths/
S of 3 lengths/
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6 of unequal lengths’

¥315 <perfect flowers> stamens <length relative 1o penanth>
| exserted beyond penanth/
2 included within penanth/
3 equalling penanth/
4 both exsented beyond and included within penanth

#316 <perfect flowers> stamens <adnation™/
| episepalous’
2 epipetalous/
3 fused to stvles/
4 fused o stigmas’
$. fused 1o perianth pans
© ansing from recepuacle <implicit>/
7. fused 1o ovanes’

#317 <perfect flowens> stamens <fusion>
| free <implicit>/
2 fused by filaments/
3. fused by anthers/

#318 <perfect flowers> stamens <fusion>/
|. monadelphous <implicit>/
2. diadelphous’
31 polydelphous’
4 fused in fascicles/

#319 <perfect flowers> stamens’
I filamentous <implicit>/
2 petaloid/
3. laminar/
4 appendicular

#320 <perfect Mlowers > stamens <length>/
mm lang/

#321. <perfect Nowers> anthers < ¢, general ch that serve to
distinguish the taxon>/

#322 <perfect flowers™ anthers <anachment 1o filament>/
| versatile/
2 dorsifixed’
3 basifixed/

#3273 <perfect Nowers anthers <dehiscence™’
1. dehiscing longitudinally <implicit>/
2 dehiscing poricidally/
3 dehiscing transversely/
4 dehiscing valvularly/

#324 <perfect Mlowers> anthers <specific color or colors that serves 1o
distinguish the taxon--/

#325 <perfect Nowers> anthers <specific shape that serves to disunguish the
taxon=/

#3126 <perfect Nowers> anthers <straightness >
| straight <implicn=/
2 coiled’
3 wroume

#327 <perfect i anthers < d

#1328 <perfect flowers anthers <width>/
mm wide/

#3129 <perfect flowers> anthers <length™/
mm long/

#330 <perfect Mlowers> theca <number per anther-/
1V

2.2 <implicit>/

4331 <perfect Mlowers> connective “distinctive. general characters that senve
to distinguish the taxon-+/

#332 <perfect Mowers- pollen <distincuve, general characiers that serve 1o
distinguish the taxon=/

#3313 <perfect flowers > pollen <aggregation=/
| aggregated/
2 not aggregated <implicil>/

#334 <perfect Mowers> pollen <il aggregated -
1 in pallinin/
2 not in pollima <implicit=/

#3135 <perfect MNowers pollen <viscin threads >/
1 held by viscin threads’
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2 not held by viscn threads <implicit>/

#3136, <perfect Mowers> filaments <presence>
| present <implicit>/
2. absent’

#337 <perfect flowers> filaments <d . general ck that serve 10
disunguish the taxon='

#3318 <perfect Nowers™ filaments <length-
mm long/

#339. <perfect flowers> staminodia <presence>
| present
2 absent <implicit>/

#340 <perfect Nowers> staminodia <number=>’

#341. <perfect Nowers> dia «<di ¢, general ch that serve
to disunguish the taxon>/

#342 <perfect Nlowers> gynoecia <disti . general ch that serve o
distinguish the uxon>/

#343 <perfect flowers> pistils <number> <MANDATORY IF APPLICABLE
1

b1}

3

4/

5

6/

"

8/

9/

10 10/

101

12 numerous <give number(s) if known>/

DO O A e e b

%344 <perfect Ml pisuls <d e, general ch s that serve 10
distinguish the taxon >/

#345 <perfect flowers> pistils <whether in whorls or spirals>/
1. whorled <implicit=/
2 spiraled/

#346 <perfect flowers> pistils <number of whorls>
110 | whorl <implicn=/
2 1n 2 whorls/
3 1n 3 whorls/
4 in 4 or more whorls'

#347 <perfect Nowers™> pistils <number per whorl >/
per whorl/

#8348 <perfect Nowers> pistls <fusion>
1 free/
2 fused by stigmas/
1 fused by styles’
4 fused by bases’

#349 <perfect flowers> pustils <nawre> <MANDATORY IF APPLICABLE -
1. simple/
2 compound/
#3150 <perfect Mowers™ pustils <stipitate-/
I supiate/
2. sessile <implicit>/

¥351 <perfect Mowers> pistils <overall length when diagnostic +/
mm long/

#3152 <perfect Mlowers- sugmas <number per pistil> <MANDATORY IF APPLICABLE -/
i

10 10/
o
12 numerous <give number(s) il known -/

B - e el
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#3153 <perfect flowers™ stigmas <lobe number per stgma-
| not lobed <implicit>/
2 2-lobed/
1 3-lobed/
4 4-lobed/
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clavate
crested/
lineate
8 fimbnate/
9 decurrent/
10, rounded/
|1, pelate/

SN N e
a
5

#1355 <perfect flowers> stigmas <distinctive, general characters that serve w0

distinguish the taxon>/
#156 <perfect flowers> stigmas <disuncuve color or colors that serves w
distinguish the taxon>/
#357 <perfect flowers> stigmas <length>/
mm long/
#3158 <perfect i styles <
1. present <implicit>/
2 absent’
#359 <perfect flowers> styles <number per pistil> <MANDATORY IF APPLIC ABLE-/
T
2%
33
44
55
6 6
1T
B8
99
1010/

1oy

12 numerous <give number(s) il known>/

13 absent/

14 0 <when giving number(s) of other taxa in family-/

#360 <perfect flowers> styles <fusion when more than | present>’
1 free/
2 fused’

#3161 <perfect lowers> styles <disti . general ch s that serve In
distinguish the taxon>/

#3162 <perfect Nowers> styles <atachment>/
| gynobasic/

2 apical <implicit>/

#3163 <perfect flowers> styles <length relative to perianth +/
| exserted beyond penianth/
2 included within perianth/
3 equalling penanth/
4 both exseried beyond and included within perianth/

#364 <perfect flowers > styles <length>/
mm long/

w365 <perfect flowers > stylopodia <presence>/
1 present
2 absent <implicit>/

4366 <perfect Mlowers> ovanes <distinciive, general characters that serve 10
distinguish the txxon=/

#3167 <perfect Mlowers> ovanes <position> <“MANDATORY IF APPLICABLE -

1. supenor/
2 inferior/

#368 <perfect Mlowers> ovaries “shape in longitudinal secuon */
1. hemispherical in LS/
2 elliptical in LS/
3 cylndrical in LS/
4 ovoid in LS/
5 obovoid in LS/

#3690 <perfect Mowers> ovanes <shape in cross-section -~/
1. lobed in XS/
2 terewe in XS/
3 famened in XS/
4 ellipucal in X5/
5 quadangular in XS¢
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& tnangular i XS/
7. lenticular in X5/

#370 <perfect flowers> lobes <number of ovary lobes>
1 0 <not lobed>/

12 numerous <give numberis) if known>/

#3171 <perfect flowers> ovanes <width when flanened >/
mm wide'

#372 <perfect flowers> ovanes <diameter when not flanened
mm in diameter/

#1371 <perfect flowers> ovanies <length>/
mm long/
#374. <perfect flowers> carpels <number> <MANDATORY IF APPLICABLE~/

1/
.Y

1
2
3
4
5
L]
7
8

e aw

9.9

10 10/

[ Fem

12, numerous <give number(s) if known=>/

#375 <perfect flowers> locules <number>/
I

v

3

4/

LY

&/

r

g(

9/

10 10/

I

2 numerous <give number(s) il known-

R T

#376 <perfect Mowers> placentation <type» <MANDATORY IF APPLICABLE
| panetal/
2 axile/
] freecentral/
4 basal/
5 apical/
6 marginal/

#1377 <perfect Nowers> ovules <iotal number> <when applicable=
I
v
Ll
al
s

OO0 o~ O LA S e B e
e

12 numerous <give number(s) i1l known=>/

#3178 <perfect Mowers> ovules <per locule> <when applicable
1| per locule/

2 per locule/

3 per locule/

4 per locule/

5 per locule/

6 per locule/

7 per locule/

8 per locule/

9 per locule/

10. 10 per locule/

1111 per locule/

12 12 or more per locule/

- - R A
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#3179 <perfect 1k h haa < i
1 present
2 absent <imphcit=/

#380 <perfect flowers> hypanthia <disuncuve, general characters that serve to
distinguish the taxon > [ |

#38] <perfect flowers> hypanthia <number of layers>/
| single <implicit>/ '
2 double’ B
#382 <perfect flowers> hypanthia <shape>/
1. wbular,
2 cup-shaped/
3 annuiar <hypanthial disk>/
#383 <perfect flowers™> hypanthia <extension in Aowers with inferior ovaries

1 mumdowm-
2 not extending beyond ovanes’

#384 <perfect flowers> hypanthia <onigin>/
#385 <perfect flowers> neclanies’

|. present/

2. mbsent <implicit>/

#3186 <perfect flowers> nectanies <number>/

LB
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Rty

s
s

o
12 numerous <give number(s) if known>/

#187 <perfect MNowers> nectaries <position=’
1 sepaliferous
2. petaliferous/
3 staminal/
4. staminodal/
5 on saminal digk/
& recepuscular/

#4388 <perfect Mowers> ies <d . general ch s that serve 1o
distinguish the taxon+/

APARRM AL RS LML A bf hA S Al r s

#389 staminate flowers <presence>:
| present/
2 absent/

#4390 < inate Mowers > p h il >
I similar to those of perfect Mowers'
2. different from those of perfect flowers’
3 similar o those of pisullate Mowers.
4 different from those of pisullate Nowers'

#3191 <suuminate Nowers™ perianths <presence/
| absent/
2.1n I-senes/
3 in Zsenes/

#392 <staminate Nowers> perianths <when in ONE senies~ <symmetry - < MANDATORY
IF APPLICABLE~/
I radially symmetrical/
2 bilaterally symmetrical/

#3193 i fl perianth <di . general ch s that serve
to distinguish the taxon>/

394 < [ flowers> perianths <when 1n one senes = <shape
| campanulate/
2 salverform/
3. funnelform/
4 rubular/
5. bilabime/
& ligulate/
7 personale’
2 papilionaceous’
9 rowe/
10 urceolate/
Il bowl-shaped/
12 saucer-shaped/
13 Mask-shaped/




#3195 <stammate flowers> peranth parts <when in one senes> <number™
<MANDATORY IF APPLICABLE>
1

2

¥

4

S/

.

b

8

9 9

10, 10/

o

12 numerous <give number(s) if known>/

C - T S e

#3196 <suminate flowers> perianth parts <morphological forms> <when in one
seEries>/
1. all alike <implicit>/
2 of 2 morphological forms/
3 of 3 morphological forms’
4 of 4 morphological forms’
5. of 5 morphological forms’

#397 <saminate flowers> perianth parts <when in one series> <whether in whorls
or spirals>/
| whorled <implicit>/
2 spiraled/

#398 <stamuinate flowers> perianth parts <when in one senes and whorled>
<number of whorls>/
I in  whorl <implicit=/
2 in 2 whaorls/
3 in 3 whorls/

#399. <staminate flowers> perianth parts <when in one series™ <fusion™
<MANDATORY IF APPLICABLE>/
1 free/
2. fuseds

#400 <staminate Mlowers> penanth parts <when in one sencs+ <specific calor or
colors that serves to distinguish the taxon> <MANDATORY IF
APPLICABLE>/

#401 <stminate Mowers> perianth paris <when in one series’
| sepaloid/
2 petaloid/
3. membranous/
4. chaffy/
5 conaceous/
© chanaceous/
T papery/

#402 <smminate flowers> perianth pans <shape>/
1 subulate’
2 acicular/
3 filiform/
4 linear/
§ lanceolate/
& oblanceolates
7 ovate/
i obovale/
9 ellipue/
10 oblong/
11 spathulate/
12 runcinate’
13 pandurste/
14 deltoid/
15 obdeltoid/
16 cordme/
17 obcordate/
18 reniform/
19 sagittate/
20 Mabellste/
21 orbiculas/
22 oval/
23 ensiform/

8403 <staminate Mowers> perianth parts ~width=/
mm wide/

#404 <staminate Mlowers> penianth pans <length™/
mm leng/

2405 <penanth pans of staminate Nowers> surfaces’
smooth <implicit>/

strinte/

rugose/

punclate/

alveointe’

6 foveolate/

b e R —
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S puberul iy pub ]

6 velutinous <soft, short, dense. swraight trichomes. velvery >

7 tomentose <soft. shor, dense, matted tnichomes™

8§ villous <soft. long. dense, curly, ascending tnchomes >

9 seniceous <soft, long, dense or sparse, appressed. straight trichomes,
silky=>/

10. lanate <soft, long. dense, matted. ascending. curly trichomes,
woolly=/

11, pilose <soft. long. sparse. ascending, curly or straight trichomes >/

12. arachnoid <soft. very long. dense, thin. loosely entangled trichomes,
cobwebby >/

13 hirsute <suff, long. dense or sparse, erect or ascending. straight
trichomes>/

14 hispid <stifT. long. tapered. dense or sparse. erect or ascending.
straight trichomes, bristly>/

15 strigose <stiff, long. sharp, bulbous base, dense or sparse.
appressed, straght or curved trichomes™

16 with glandular trichomes’

17 stellate <urichomes with branches radung from base or separate
hairs aggregated inio star-like clusters>/

#408 <penanth pans of staminate Mowers » apices

aristate’
caudate/
acuminate/
acute’
cuspidate’
mucronate
mucronulate’
8 apiculmie’

9 obtuse/

10 retuse

Il emarginate
12 stienuate’
13 obcordate’
14 truncate/
15, rounded’

. -

£409 <penanth parts of staminate MNowers > margins.

entire/

undulate/
sinuate/

crenate/
crenulate!

erose/

sermate’

doubly semrate/
serrulate/

10. dentate/

11 dentculstes

12 incised/

13 lacerate/

14 lacinate/

15 pinnately lobed/
16 pinnately cleft/
17. pinnately paned/
I8 paimmely lobed/
19, palmately cleft/
20 paimaely parted”
21 pinnatifid/

22 palmanfid’

213 crispate/

24 cilime/

25 spinose/

B S
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£4]10 <perianth pans of staminate flowers* bases

| amenuate/
2 cuneate/
3. oblique/
4 obtuse/

§ wuncale
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6 cordate’
7 hastate
8 aunculame’
9

10. rounded/

#11 < fNowers>
I present/
2 absent <implicit>

#4012 : hf'l;wv di e, general ch s thal serve 1o
disunguis taxons/

#413 <staminate Nowers> calyces <distinctive, general characters that serve 1o
distinguish the taxon>/

#414 <staminate flowers> calvces <symmetrv>:
| radislly symmetrical <implicit=/
2 bilaterally symmetncal’

#4115 <staminate flowers> calyces <shape~
| campanulate/
2. salverform/

3 funnelform/

4 wbular/

5 bilabiate/

6 ligulae’

7 personate/

& papilionaceous/
9. rotate/

10. urceolate/

11, bowl-shaped/

12 saucer-shaped/
13 flask-shaped/

#4]6 <saminate flowers> sepals <number- <SMANDATORY IF APPLICABLE>

i

2

3%

4 4/

5 8

6 6/

TN

BB

99w

10 10/

1n i

12 numerous <give numben(s) il known>/
13 absent/

14 0 <when giving number(s) for other taxa of family -~

#417 <staminate flowers > sepals <morphological forms -
I all alike <implicit>/
2 of 2 morphological forms.
1 of I morphological forms/
4 of 4 morphological forms/
5 of 5 morphological forms/

#4158 <staminate lowers~ sepals <d . general ch that serve 0
disunguish the taxon-/

#419 <staminate Nowers> sepals <persistence=’
| persistent <implicit>/
2 caducous/

#420 <staminate flowers> sepals <whether in whorls or spirals
| whorled <imphicit>/
2 spiraled’

w421 <staminate flowers> sepals <number of whorls -
1 in | whorl <implicit=/
2 in 2 whorls/
3 in 3 whorly/

2422 <staminate flowers> sepals <fusion> <MANDATORY IF APPLICABLE
1 freel
2 fused/

4423 <staminate flowers> sepaly <special appearance or shape of individual
sepals>/
| gibbous/
2
3. keeled/
4 winged/

#3424 <staminate Mowers> sepals’
|. appressed/
2 ascending/
1 spreading/
4 reflexed’
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S curled/

#4215 <smminate flowers> sepals <specific color or colors that serves 1o
distinguish the xon>/

#4216 <smminate flowers> sepals/
| herbaceous <implicit>/
1 petaloid/
3 feshy/
4 succulent!
§ camilaginous <hard and tough. bul Mexible>
6. chariaceous <papery. opague and thin>/
7 conaceous <|eathery>/
8 Naccid <lax and weak>/
9 hyaline <thin and translucent or transparent=/
10 ndurate <hardened>
11 membranous <thin and semi-transparent
12 scarious <thin and dry>/

#427 <saminate flowers> sepals <shape™/
subulme’
acicular/
filiform/
linear/

§ lanceolue!
& oblanceolate/
7 ovate/

8 obovate/

9 elliptic/

10 oblong/
11. spathulate/
12, runcinate’
13 pandurate/
14 deltoid/

I5 obdelwsd/
16. cordate/
17 obcordate’
18 reniform/
19. sagiteate/
20 Nabellate’
21 orbicular/
22 oval/

23 ensiform/

N

#428 <staminate flowers> sepals <width=/
mm wide

2429 <staminate Nowers> sepals <length>/
mm long/

2430 <sepals of staminate Mlowers > surfaces’
1 smooth <implicit>/
2 sinate’

rugose/

punciate’

3 alveolate/

6 foveolates

7 pustulute/

8 ribbed/

9 sulcate/

e

2431 <sepals of staminate flowers> venation:

| parallel

2 parallel-convergent/

1 pinnate/

4 palmate/

$ dichotomous/

6 aningle vein/

7. not apparent/

2 pinmpalmare

4432 <sepals of i Nowers™> ind i
| glabrous/
scabrous <rough 10 the touch with shon. hard, ngid richomes
iy 1 L >
pubescent <soft. shon. dense tnchomes

:ehnim <soft. mo'n: dense, suaight trichomes. velvety -

tomentose <soft. shor. dense. mafted tnchomes

villous <soft, long. dense. curly, ascending trnichomes -~

sericeous <soft. long, dense or sparse, appressed. straght Inchomes

silky=>/

10 I::lu <soft. long. dense. matted. ascending. curly trichomes
woolly>/

11 pilose <soft, long. sparse, ascending. curly or straight trichomes

12 arachnoid <saft, very long. dense, thin, loosely entangled tnchomes.
cobwebby™/

13 hirsute <stifl, long. dense or sparse, erect or ascendiny. straight
trichomes>/

14 hispid <stifT. long. tapered. dense or sparse, erect of ascending.
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_

stwaight tichomes. bristly =~/

15, strigose <sufl. long. sharp, bulbous base. dense or sparse

appressed. stmight or curved tnichomes=/
16 with glandular richomes’
17 stellste <trich with b + d:

hairs aggregated inio star-like clusters>/

#433 <sepals of staminate flowers> apices’
| anste/

9 obtuse/

10, retuse’

1 1. emarginate/
12 anenuate’
13. obcordate/
14 wruncate/
15 rounded/

#434 <sepals of staminate flowers> margins’
| enure’
2 undulate/
1 sinuate/
4 crenate’
4 crenulate/
6 erose/
7. sermate/
B. doubly serrate/
9. serrulate/
10 dentale/
Il denticulate!
12 incised/
13 Incerate/
|4 lacinizte/
|5 pinnately lobed!
|6 pinnately cleft/
|7 pinnately parted’
|8 palmately lobed/
19 paimately clefu’
20 palmately pared’
21 pinnatifid/
22 palmatifid/
23. erispate/
24 cilime!
25 spinose/

#435 <sepals of staminate Mowers * bases/

anenuate’

E

obhque’
obtuse/

S Y O A

i

8 auniculate/
9 saginate/
10 rounded/

#4316 <staminate flowers> sepal lobes/
I
1 mscending/
3 spreading/
4 reflexed/
5 curled/

i

#4317 <staminate flowers> sepal lobes <specific color or colors that serves 1o
distinguish the uxon if difTerent from fused poruon> <MANDATORY IF

APPLICABLE>/

g from base or separate

#4318 <stminate flowers> sepal lobes <if difTerent from fused poruon «/

1 herbaceous <implicit>/
1 petaloid/
3 Meshy/

4. succulent

S. cartilaginous <hard and tough, bul Mexiblex/

& chanaceous <papery, opaque and thin>/
T conaceous <leathery>/
8 Maccid <lax and weak>/

2 hyaline <thin and translucent or transpasent™/

10 indurate <hardened »/
i L. <thin and i »f
12 scanous <thin and dry>/

#4319 <saminate Mowers~> sepal lobes <shape>/
1 subulaie/
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2 acwcular/
3. Filiform/
4 linear/

5 lanceolate

20 flabellate’
21 orbicular/
22 oval/

2. ensiform/

#440 <staminate Nowers> sepal lobes <width=/
mm wide/

#44| <staminate flowers> sepal lobes <length>/
mm long/

€442 <sepal lobes of staminate Mowers > surfaces’
I smooth <implicit>/

striate

rugose’

punctate/

alveolste/

foveolate/

pustulae/

nibbed'

sulcate/

LRI VS

#4473 <sepal lobes staminate Mowers> venations

| parallel/

2 parallel<convergeny

1 pinnate/

4 palmate/

5 dichotomous’

6 8 single vein/

7 nol spparent/

& pinnipalmate’

#444 <sepal lobes of saminate flowers> indumentum/
I glabrous/
2 scabrous <rough 10 the touch with shori, hard. rigid tnchomes -
1 scaberulous < v scab +f
4 pubescent <soft. shon. dense trichomes>/
8 Eliber] N A

6 velutinous <soft, shor, dense, straight tnchomes. velvety

7 tomentose <sofl, shor, dense, matted tnchomes */

8 villous <soft. long. dense, curly, ascending trichomes>/

9 senceous <soft, long, dense or sparse, appressed, straight trichomes,
silky>/

10 lanate <soft. long. dense, matied, ascending, curly tnchomes
woolly=/

11 pilose <soft. long. sparse, ascending, curly or strmight tnchomes >/

12 arachnoid <soft, very long, dense, thin, loosely entangled inchomes,
cobwebby >/

I3 hirsute <stiff, long, dense or sparse, erect or ascending. straight
trichomes/

14 hispid <stifl, long. lapered, dense or sparse, erect or ascending.
straight trichomes, bristly>/

15 strigose <siiff, long. sharp, bulbous basc. dense or sparse,
appressed, straigh! or curved trichomes™/

16 with glandular richomes/

17. stellate b with branch diating from base or separale
hairs aggregated into star-like clusiers>/

#445. <sepal lobes of staminate Mowers > apices/
anstate/
caudate)
scuminate/
acule/
cuspidate/
mucronate/
mucronulate/
epiculater
obruse/

10 reuses

11 emarginate’
12 anenuate/
13 obcordate/

[
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14 guncate
i5 rounded/

#446 <sepal lobes of staminate flowers> margins.
enure/

undulate/

sinuate/

crenate/

crenulate

erose/

sermale/

doubly serrate’
sermulate/

10 dentate/

Il denuculate

12 incised’

13 lacermte/

14 lacimate/

15 pinnately lobed/
16, pinnately clefu
17. pinnately parted/
18 palmately lobed/
19 palmately clefu
20 palmately pared’
21 pinnatifid/

22 palmatifid/

23 crispate/

24 cilise/

25 spinose/

R

#447 <staminate flowers> corollas <distinctive, general characters that serve
to distinguish the taxon>/

#448 < flowers> llas <sy y> <MANDATORY IF APPLICABLE>/

1. radially symmetrical/
2 bilaterally symmetrical/

#449 <staminate flowers> corollas <shape>/
campanulate/
salverform/
funnelform/
tubular/
bilabiate/
ligulate/
personate/
papilionaceous/
rotae/

10 urceolate/

Il bowl-shaped/
12 saucer-shaped’
13 flask-shaped/

= Y

#450 flowers> corollas < g
I valvare/
2. imbricate/
3 convolute/
4 phcate

#45]. < fl petals <number> <MANDATORY IF APPLICABLE

L&

e

B I A
eede

10 10/

1o

12 numerous <give number(s) il known =/

13, absent/

14 0 <when giving number(s) for other tuxa of family>/

#452 <staminate flowers> petals <morphological forms=/
1 all alike <implicit>/
2, of 2 morphological forms/
3 of 3 morphological forms/
4 of 4 morphological forms/
S of § morphalogical forms/

#4531 <swami fl petals <di , weneral cf that serve 1o
distinguish the axon>/

w454 <suminate flowers> petals <persisience”/
| persistem <implicit>/
2 caducous/

#4585 <staminate Mlowers> petals <whether in wharls or spirals’
| whorled =implicit=/

77

i ————




2 spiraled’
#dse fi petals ber of whorls>
| m | whorl <implicit>
2 m 2 whorls'
3 m J whorls/

#457 <staminate flowers> petals <fusion> <SMANDATORY IF APPLICABLE
1 free’
2 fused/
#458 <staminate {lowers> petals <clawed>/
1 clawed’
2 not clawed’

#4509 <smmnate Mlowers> petals <shape>:

d
L

g
|

L - I S

Ej

9 ovale/

10 lancenlnte’
11 oblanceolate/
12 obovate’

13 oblong/

#460 <staminate Mowers> petals <special appearance or shape of individual
peuals>/
| gibbous/
2 spurred’
1 keeled/
4 winged'

#46] <staminate flowers> petaly/
|. sppressed’
2. ascending/
3 spreading/
4 refiexed
5 curled’

8462 <staminate Mowers pewals <specific color or colors that serves o
disnnguish the txon> <MANDATORY IF APPLICABLE>/

2463 <staminate Nowers> petaly
| Meshy/
2 succulent
3 cartilaginous <hard and tough, but flexible>/
4 chanaceous <papery. opaque and thin~
S conaceous <leathery>/
6 fMaccid <lax and weak >/
7 herb <soft and Jent>/
& hyaline <thin and wransiucent or transparent ~/
9 indurate <hardened »/
|0 membranous <thin and semi-transparen! *
1 1. scanous <thin and dry -/

#464 <staminate flowers > petals <shape>/
| subulate/
2 acicular/
3 filiform/
4 linear/
5 lanceolate/
6 oblanceolae’
7 ovate/
§ obovate/
9 ellipuc/
10, oblong/
i1 spathulate/
12 runcinate’
13 pandurate/
14 deloid/
15 obdeloid
16 cordate’
17 obcordale’
18. reniform/
19 saginate’
20. Mabellme/
21 orbicular/
12 owval/
23 ensiform/

8465 <staminate flowers> petals <width>/
mm wide/

#4b6 <staminate flowers > petals <length -/
mm long’
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#467 <peuwls of staminate Mowers> surfaces’

| smooth <implicit>/

2 stnawe/

3 rugose’

4 punciaie’

5 alveolate/

6 foveolale

7 pustulate’

§ ribbed'

9 sulcate/

#468 <pemls of staminate flowers> venation’

| paraliel/

2 parallel-convergeny

3. pinnate/

4 palmate

§ dichotomous/

6 asingle vein/

7 not apparent’

8 pinnipalmate’

H469 <petals of i Nowers> ind
| glsbrous/
scabrous <rough to the touch with shor, hard. nigid richomes™/

S

pubescent c!o@. ahm: dense michomes>/

veluunous <soft, shon. dense. straight trichomes, velvetv/

tomentose <soft, shor, dense. matied trichomes

villous <soft, long, dense, curly, ascending trichomes>/

senceous <soft, long, dense or sparse, appressed. straight trichomes,

silkey>/

10 lanate <soft, long. dense. maned. ascending. curly trichomes
woolly=/

11 pilose <soft. long, sparse, ascending. curly or straight inchomes=

12 arachnoid <soft, very long, dense, thin, loosely entangled tnchomes
cobwebby/

13 hirsute <stiff, long. dense or sparse, erect or ascending. straight
trichomes>/

14 hispid <stiff, long. tapered, dense or sparse, erect or ascending.
straight trichames, bristly=/

15 stngose <stfl, long, sharp, bulbous base. dense or sparse
appressed, straight or curved trichomes +/

|6 with glandular trichomes’

17 stellate <uich with branches radiaung from base or separate

hairs aggregated into star-like clusters>

=T R A ]

£470 <petals of staminate flowers> apices’
anstate/

caudate/

scuminate’

scute/

cuspidate’

mucronate/

mucronulate’

apiculate/

- . e

#471 <petals of staminate Mowers - margins
i enure/
2 undulae/
1 sinuate/
4 crenale’
$ crenulate/
& erose/
7 serrate/
£ doublv serrate’
9 serrulnte/
10 dentate/
11 denuculate/
12 incised/
13 lacerate
14 laciniate/
I5 pinnately lobed’
16, pinnately cleft/
17. pinnately parted’
18 palmately lobed/
19 palmately clefu
20 palmately parted/
21 pinnatifid/
22 palmaufid/
23 enspate/
24 ciliate




25 spinose’

472 <petals of staminate flowers> bases’

i

§ truncate/
6 cordme’
7 hastate’
£ sunculate’
9 sagimate’
10. rounded/

#473 <staminate Nowers> petal lobes/
appressed’

o o—
B
]

#474 <staminate Mowers> petal lobes <specific color or colors that serves w
disunguish the taxon if different from fused poruon> <MANDATORY IF
APPLICABLE>/

475 <staminate Mlowers> petal lobes <if different from fused portion=
| herbaceous <implicit>/
2 penloid/
3 fleshy/
4 succulent/
S canilaginous <hard and tough, but flexible=/
6. chartaceous <papery, opaque and thin=>/
7 coriaceous <leathery>/
§ flaccid <lax and weak/
9 hyaline <thin and translucent or transparent/
10, indurate <hardened >’
11 membrancus <thin and semi-transparent=/
12. scarious <thin and dry=/

#476 <staminate Mowers> petal lobes <shape=/
| subulate/
2 acicular/

1 filiform/

4 linear/

5 lanceolate/
6 oblanceolue/
7 ovaie/

3 obovate/

9 elliptic/

10 oblong/

11 spathulate/
12 runcinate/
13 pandursie/
14 deloid/
15 obdehoid/
16 cordate/
17 obcordate’
I8 reniform/
19 sagirate
20 Mabelinte/
21 orbicular!
22 oval/

23 ensiform/

#477 <suminate Mowers> petal lobes <wadth=/
mm wide/

E478 <staminate flowers> peual lobes <length-/
mm long/

#479 <petal lobes of staminate Mowers> surfaces’

I. smooth <implicit>/

1 striste!

} rugose/

4 puncuate/

§ alveolae!

6 foveolate/

7 pustulate/

8 ribbed/

9 sulcate

#480 <petal lobes of staminale flowers> venauon’

|. parallel/

2 parallel-convergent/

1 pinnate/

4. palmate/

§ dichowomous/

6 amingle vein/

7 not apparent/

& pinmipalmate




#4381 <petal lobes of saminate flowers> indumentum/
1 glabrous’
scabrous “rough 10 the wuch with short, hard. ngid trichomes>

pubescent <soft. short, dense mchomes™/

puberulent <minutely pubescent™/

veluunous <soft. shon, dense. swaight richomes, velvety ™/

tomentose <sofl, shor, dense. maned inchomes>

villous <soft, long. dense. curly, ascending trichomes™

senceous <sofl. long, dense or sparse, appressed, straight trichomes.,

sillcy=/

10 lanate <soft. long. dense. matted. ascending. curly tnchomes,
woolly>/

11, pilose <soft, long, sparse, ascending, curly or strasght tnchomes >/

12. arachnoid <soft, very long. dense, thin, loosely entangled trichomes,
cobwebby =/

13 hirsute <stifl, long. dense or sparse, erect or ascending. straight
trichomes>/

14, hispid <stiff, long. apered. dense or sparse, erect or ascending.
straight trichomes, bristly >/

15. strigose <stiff, long. sharp, bulbous base, dense or sparse.
appressed, straight or curved tnchomes>/

|6, with glandular tnchomes

17. stellate <trich with branch diating from base or separate

hairs aggregated into star-like clusters>/

- R L a

4482 <petal lobes of staminate flowers> apices/
. anstte/
caudate
acuminate’
acute/
cuspidate’
mucronate/
mucronulate/
spiculaie/

9 obtuse/

10 retuse/

Il emarginate/
12 anenuate/
13, obcordate/
14 wuncare/
15 rounded’

L - A s

K483 <petal lobes of staminate flowers> marging’
| enlire/
2 undulate’
3 sinuate/
4. crenate/
§ crenulate/
0 erose’
7 semmale
§ doubly serrale/
9 serrulate/
10 dentate/
11 denticulate/
12 incised/
13 lacerate
14 lacimate!
15 pinnately lobed/
|6, pinnately clef
17 pinnately parted’
I8 palmately lobed/
19 paimately cleft/
20 palmately paned/
21 pinnatifid/
22 palmanfid!
23 enspue/
24 cilime/
25 spinose/

4484 <staminate flowers> androecia <disunctive, general characiers thal serve
to distinguish the wxon-/

#485 inate flo d sy y=
radially symmetrical <implicit>/
bilaterally symmetrical/

o —

! <pumber> <MANDATORY IF APPLICABLE/

: o
g
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12 numerous <give number(s) if known/

w487 < flowers> d . general ct that serve t©
distinguish the taxon=>'

#4838 <smminate flowers> stamens <relation 0 petals~
1 al with petals licit>/
2. opposite the petals
3 both alternate with and opposite the peuls’

#489 <saminate flowers> stamens <relanon 1o sepals when penanth pans in |
senes>
| alternate with sepals/
2 opposite the sepals <implicit™/
3 both alternate with and opposite the sepals’

#4090 i fNowers> <whether in whorls or spirals>’
| whorled <implicit=/
2 spirnled/

#491. <saminate flowers> stamens <when in one senes and whorled » ~number of
whorls>/
1 in 1 whorl <implicit>/
2 in 2 whorls/
3. in 3 whorle/
4. in 4 or more whorls/

#492 <suaminate flowers> stamens <fascicles>/
| fascicled/
2 not fascicled <implicit>/

#4913 <staminate Mlowers> stamens <length>/
| of equal length <implicit>/
2 didynamous/
3 tetradynamous/

#494 <smaminate flowers> stamens <length relative 1o penianth>
| exseried beyond penanth
2 included within perianth/
3 equaling penanths
4 both exsened bevond and included within penanth’

#4958 Mowers> <ad
episepalous

epipetalous/

fused 10 styles’

fused 1o stigmas/

fused 10 penanth pans’

ansing from receptacle <implicit-~/
fused 10 ovanies

- B e

#4946 <suaminate flowers> stamens <fusion~
| free <implicit>/
2 fused by filaments/
3 fused by anthers/

#497 <staminale Mowers> samens <fusion=/
| monadelphous <implicit=/
2 diadelphous’
3. polydelphous/
4 fused in fascicles/

4498 <staminate flowers> stamens/
| filamentous <implicit>/
2 peuloid/
3 laminar/
4 appendicular/

#499 <staminate Mlowers> samens <length~/
mm long/

#500 <staminate flowers> anthers <distinctive, general characters that serve 1o
distinguish the taxon -/

#50| <staminate flowers> anthers <amachment io filament >’
1 versatile/
1 dorsifixed/
3 basifixed/

#502 <staminate Nowers=> anthers <dehiscence >
I dehi =1 e 1] 2 TPy
¥ P 1

2 a&imn; pm:cidllly:'
3 dehiscing transversely/
4 dehisicing valvulasly/

¥503 <staminate Nowers> anthers <specific color or colors that serves 1o
disunguish the taxon>/

4504 <staminate Nowers> anthers <specific shape that serves to distinguish the
xon=>/




#3505 <staminate flowers> anthers <straightness>

| straight <implicit>
2 conled’
3 arcuate’

#506 <staminate flowers> anthers <appendages™/

#507 <smminate flowers> anthers <width™

mm wides

#5068 <smminate flowers> anthers <length>/

mm long

#505 <staminate flowers> theca <number per anther=/

LU
2 2 <implicit>/

#510 flowers> d . general ck that serve
to distinguish the taxon >/
#511 <sminate flowers> polien <d . general thal serve 1o
distinguish the taxon>/
#512 n pollen <aggregation™/
| aggregated’
2 not aggregated <implicit>/
#513 <smaminate flowers> pollen <if aggregmed>/
| in pollima’
2. not in pollinia <implicit>/
#514 <staminate flowers> pollen <viscin threads=/
| held by viscin threads
2 not held by viscin threads <mplicit=/
#515 <staminate flowers> filaments <presence>’
| presem <implicit>/
2 absent/
#516. <staminate flowers> filaments <di . wenernl ch that serve
o distinguish the taxon>/
#517 <staminate flowers> filaments <length=’
mm long/
#5108 fNowers> dia <p /
1. present

2 sbsent <implicit>/

#5019 < fAowers>

flowers= inodia <d|
o distinguish the axon>

#520

general characiers that serve

#521 <
|. present/
2 absent <implicit

fNowers— gy | rud

#5212

- _genersl ch

Nowers> gy | rud
that serve to distinguish the wxon='

#523 n > b P h <p
| present/
2 absent <imphicit>/

H524 < fowers> hypi
10 distinguish the taxon >/

#525 < flowen> hypanthia <numb
I. single <implicit>/
2 double/

8526 flowers> hypanthia <shape=/
1. tubular/
2 cup-shaped/

3 annular <hypanthial disk>/

ive. general characters that serve

of lavers>

n Mowers with infenior

w27 inake flo: hypanthi
ovaries>/
| extending beyond ovanes/
2. not extending beyond ovasies/

#528 inate flo hypanthia <onigin>/
#529 inate fl /

| present/

2 absent <implicit>/

#530 Nowers>




R
&

12 numerous <give number(s) if known>/

#531 fowers> di ive, general ch s that serve
10 distinguish the taxon-

#532 <smaminate Mowers> nectanies <position=/

#533. pistillate Nowers <presence
| present/
2 absent/

#534 <puistillate flowers> penanths <similanties>/
1. similar to those of perfect flowers
2 different from those of perfect Nowers’
1 similar 1o those of staminate flowers’
4_different from those of staminate flowers.

#535 <pistillate Nlowers> penanths <presence> <MANDATORY IF APPLICABLE>/
1. absent/
2 in I-senes/
3. in 2-senies/

#3536 <pistillate Mowers> perianths <when pans in ONE senes <symmetry=
<MANDATORY IF APPLICABLE
| radially symmetrical/
1 bilaterally symmetnical/

#537 <pistillate Nowers> perianths <distinctive, general characters that serve
to distinguish the taxon®/

#538 <pistillate Nowers> perianths <when in one series> <shape™/
| campanuime’
2 salverionm/

1. funnelform/

4 whular/

5 bilabiate/

6 ligulates

7 personate’

& papihonaceous’
9 rotate/

10, urceolate/

11 bowi-shaped’
12 saucer-shaped’
13 flask-shaped/

#539 <pistillate flowers> perianth pans <when i one series * <number
<MANDATORY IF APPLICABLE~/
1l

-

k)

4/

5

&

]

&

L

10 1

1o

12 numerous <give number(s) if known=/

Y

- o8

#540 <pistillate flowers> p h pars <morphological forms <when in onc
senies>/
1. all alike <implicit=>/
2. of 2 morphological forms/
3. of 3 morphological forms/
4 of 4 morpholog:ical forms/
5 of S morphological forms/

#54] <pistillate flowers> perianth pans <when in one series> ~whether in
whorls or spirals>/
|, whorled <implicit>/
2 spiraled/




#542 <pistillate flowen> penanth pans <when in one series and whorled>
<number of whorls>/
I in 1 whorl <implicit>/
2 in 2 whorls'
3 in 3 whorly'

#543 <pistillate Nowens> perianth pans <when in one senies> <fusion ™
<MANDATORY WHEN APPLICABLE~
I free/
2 fused'

#544 <pistillate Mowers> perianth pans <when in one series™ <specific clor
or colors that serves to distinguish the uxon > <MANDATORY IF
APPLICABLE~/

#5345 <pustillate Mlowers> penanth pans <when 1n one senes™

#546 <pistillate flowers> penanth pans <shape™
| subulate’
2 acicular/
3 filiform/
4 linear/

0547 <pstillate Nowers> penanth pans <width>/
mm wide/

#548 <pistillate Nowers penianth parts <length™/
mm long'

#549 <perianth parts of pistillate Nlowers> surfaces’
smooth <implicit=/

& asingle vein/
7. not apparent/
E. pinnipalmaie/

#551 <perianth parts of pistillaie flowers- indumentum/
| glabrous/
2 scabrous <rough 1o the wuch with short. hard, ngd trichomes -
3 scaberul inutely seabrous>/
4 pubescent <soft, shorL dense tnchomes -/
% ol iotaly pub =
6 velutinous <soft. short, dense. straight trichomes, velvery »/
7 1omentose <soft. shorL dense, mated tnchomes-~
8 villous <soft. long. dense, curly. ascending trichomes~
9 sericeous <sofl, lony, dense or sparse, appressed. swraight tichomes.
silky~/
10 lanate <soft. long. dense, maned. ascendmg. curly trichomes.
woolly>/
11 pilose <soft. long. sparse. ascending. curly of straight tnchomes -+
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12 arachnowd <soft. very long. dense. thin. loosely entangled inchomes,

cobwebby >/

13 hirsute <stiff, long. dense or sparse, erect or ascending. strmght
trichomes>

14 hispid <suff. long. tapered, dense or sparse, erect or mscending.
straight tnchomes. bristhy >/
15 strigose <sufl, long. sharp. bulbous base, dense or sparse.
mppressed, straight or curved nichomes>/

16. wath glandular tnchomes/

17. steliate <trichomes with branches radiating from base or separate
hairs aggregated into star-like clustens>’

#552 <perianth pans of pistillate flowers> apices

- ok b -

14. runcate/
15, rounded/

#5531 <perianth parts of pistillate Nowers> margins
| enure/
2 undulste/
3 sinuare/
4 crenate’
§ crenulate/

13 lacerates

14 lacmme

15. pnnately lobed’
16 pinnately cleft
17. pinnately parted/
18 paimately lobed/
15 palmately clefi/
20 palmateiy paned/
21 punmatifid/

22 palmatifid/

1] cnspale’

24 cilime’

25 spinoses

#554 <penanth pars of pistillate flowers> bases/

{

g
&

lig

|

8 auriculate
9 sagitiate/
10 rounded’
#555 <pisullate flowers> coronas <presence/

2 absent <implicit>/

#556 <pistilinte Nowers> <di . general ch s that serve
0 distinguish the taxon>/

#557 <pistillate Mowers> calyces <distnctive, general ch that serve
1o distinguish the taxon>/

8558 <pistillate calyces < v

1. radially symmetrical qmplicui:-’
2 bilaterally symmetrical/

8559 <pisullste Mowers> calyces <shape>/

| campanulate’

2 salverform!

1 funnelform/

4 rubuler

5 bilabiate/

6 ligulste’

7. personate/
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8§ papilionaceous.
9 rotate/

10 urceolate

11 bowl-shaped
12 saucer-shaped/
13 fask-shaped/

#560, <pustillate Nowers> sepals <number> <MANDATORY IF APPLICABLE~
N

B R —
Rs s

L -
LR

/
99
10, 1Qv

(AR}

12, numerous <give number(s) if known=>/

13. absent/

14 0 <when giving number(s) for other taxa of family>/

#561 <pistillate flowers> sepals <morphological forms>/
1 all alike <implici>/
2 of 2 morphological forms.
3 of 3 morphological forms/
4. of 4 morphological forms/
$ of 5 morphological forms/

#562. <pistillate flowers> sepals <persistence/
1. persistent <implicit>/
2 caducous’

#563 <pistillate Nowers> sepals <di ive, general ch that serve 10
distinguish the txon>/

#564 <pistillate Nowers> sepals <whether in whorls or spirals=/
1 whorled <implicit>/
2 spiraled’

#565. <pistillate Mowers> sepals <number of whorls>/
1.in | whorl <implicit>/
2. in 2 whorls/
3. in 3 whorls/

¥566 <pistillate Nlowers> sepals <fusion> <MANDATORY IF APPLICABLE >/

| free
2 fused/

#567 <pistillate Mowers> sepals <special appearance or shape of individual
sepals=/
| gibbous/
2 spurred/
3. keeled/
4 winged/

#568 <pistillate Mowers> sepals/
| sppressed/
2 ascending/
3 spreading/
4 reflexed/
5 curled/

#5469 <pistillate Mlowers= sepals <specific color or colors that serves 1o
distngunsh the taxon-/

#570 <pistillate Mlowers> sepals/
| herbaceous <implicit>/
2 peuloid/
3 Neshy/
4. succulent!
S canilaginous <hard and tough. but Nexible=/
6 chanaceous <papery, opaque and thin=/
7. conaceous <|eathery=/
8. Maccid <lax and weak>/
9 hyaline <thin and wransiucent or ransparent ™~/
10. indurate <hardened -/
11. membranous <thin and semi-transparent=/
12 scanous <thin and dry=>/

#5701 <pistillate Nowers> sepals <shape/
| subulate/
2 scicular/
3 filiform/
4 hinear/
5 lanceolate/
6 oblanceolate/
7. ovaie/
3 obovale/
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%572 <pistillate Nowers> sepals <width>/
mm wide'

#573 <pistllate Mowers> sepals <length>/
mm long/

#574_ <sepais of pistillate flowers> surfaces/
1. smooth <implicit>/

1t

E

I

£
£
&

w575

|

of pistillate flowers> venation/
llel/

%!

I
2
1
4
s

i

& asingle vein/
7 not apparent/
E. pinnipal mate/

#576 <sepals of pistillate Mlowers> indumentum/
| glabrous/
2 scabrous <rough to the touch with short, hard, ngid tnchomes =
3 scaberulous < dy scab e
4 pubescent <soft. short, dense tnchomes>/
8 e e G )

-

6 velutinous <soft. shor. dense. sraght tnchomes. velvety

7 womentose <soft, short, dense. matted trichomes

§ villous <soft. long. dense. curly. ascending trichomes >/

9 senceous <soft, long. dense or sparse, appressed. straight tnichomes
silky>/

10 lanate <soft. long, dense, matied. ascending. curly tnchomes,
woolly:-a

11 pilose <soft. long. sparse, ascending. curly or straaght inichomes »/

12 wrachnoid <soft. very long, dense. thin, loosely entangled tnichomes
cobwebby =/

13 hirsute <stifl, long, dense or sparse. erect or ascending. siraight
wichomes=>/

14 hispid <stiff. long. tapered. dense or sparse, erect of ascending.
straight richomes. bristly >/

15, strigose <suff, long. sharp, bulbous base, dense or spanse.
appressed, struight or curved trichomes~/

16 with glandular tnchomes/

17 stellate h with b h diating from base or separale
hairs aggregated into star-like clusters>/

#577 <sepals of pistillaie Mowers™ apices/
anistate’
caudate/
acuminale’

13 obcordate’
14 truncaie/
15 rounded’

#578 <sepals of pistillate Mowers> masging/
| entire/
2 undulate/
3 sinuate/




4 crenate/

5 crenulme’

6 erose/

7. serrate/

8 doubly sermue

9 sermulste’

10. dentate/

11 denticulae

12 incused/

13 lacerme’

14, laciniate/

15. pinnately lobed/
16. pinnately cleft/
17 pnnately parted/
15 palmaely lobed/
19 paimately clefu
20 palmately parted/
21 pinnatifid/

22. palmatifid/

23, crispate’

24 ciliate/

25 spinose/

#579. <sepals of pistillute flowers> bases/
1. attenuate/
2. cuneate/
3 oblique/

9 sagitate/
10. rounded/

#580. <pistillate Mlowen> sepal lobes/
|. appressed/
2. ascending/
3. spreading/
4 reflexed/
S, curled/

#58] <pustillate Nowers> sepal lobes <specific color or colors that serves 10
distinguish the wxon if different from fused ponion> <MANDATORY IF
APPLICABLE=/

4582 <pustillate Mowers> sepal lobes <if difTerent from fused poruon™
I herbaceous <implicit>/
2 pewioid/
3 feshy/
4 succuleny
S cartilaginous <hard and tough, but Nexible>
6. characeous <papery. opague and thin -
7 conaceous *leathery >/
8. Maccid <lax and weak>/
9 hyaline <thin and transiucent or transparent™
10. indurate <hardencd>/
11 membranous <thin and semi-transparent>/
12 scanous <thin and dry>/

#5813 <pustillate Nowers> sepal lobes <shape~/
| subulste/
2 scicular/
3 filiform/
4 lineas/
S lanceolate/
6 oblanceolate/
7 ovate/
8 obovate/
9 elliptic/
10. oblong/
11, spathulae/
12, runcinate/
13, pandurme/
14, deliond/
I5 obdeloid/
16 cordate’
17 obeordate/
I8 reniform/
19 sagittate/
20, flabellnte/
21 orbicular/
22 oval/

23. ensiform/

#584 <pistillate Nowers> sepal lobes <width>/
mm wide/

#58¢ <pistillate Nowen:> sepal lobes <length>/
mm long/




#5806 <sepal lobes of pistillate flowers> surfaces/
smooth <mplicit>/

i

#587 <sepal lobes pustillnte flowers> venation/

#588. <sepal lobes of pistillate flowers > indumentum.
1. glabrous’
2 scabrous <rough to the touch with short. hard. ngid tnichomes>/
3, scabierih ly scabrous>/
4 pubescent <soft, short, dense trichomes>/
5 puberul i ly pub >/

6 velutinous <soft, short, dense, straight trichomes; velvety>/

7 wmentose <soft, shon, dense. maned wichomes >/

8 villous <soft, long. dense, curly, ascending tnchomes ™/

9 seniceous <sofl, long, dense or sparse. appressed, straight trichomes,
silky=>/

10. lanate <sofi, long, dense, maned, ascending. curly ichomes,
woolly>

|1 pilose <soft. lang, sparse. ascending, curly or straight trichomes>

12 arachnoid <soft, very long. dense, thin, loosely entangled tnchomes,
cobwebby >/

13 hirsute <suff, long dense or sparse, erect or ascending. straght
michomes™/

14 hispid <suff, long. tapered, dense or sparse, erect or ascending,
swaight richomes, brstly>/

15 strigose <stiff, long, sharp, bulbous base, dense or sparse,
appressed. straight or curved trichomes>'

16 with glandular trichomes:

17 stellate <tni with b h di from base or separale
hasrs aggregated into star-like clusters=/

#589 <sepal lobes of pistiliate Nowers> apices
1 ansiae
2 caudate/
3. scuminate’
4 pcute/
S cuspidate/
6 mucronate
7 mucronulate’
8 apiculale/
9 obtuse
10. rewuse/
| 1. emarginate/
12 amenuate’
13 obcordates
14 truncate/
15 rounded/

#5590 <sepal lobes of pistillate Mowers> marginy
| entire/

undulae’

sinuate’

crenate/

crenulate/

erose’

sermae/

B doubly serrate/

G serrulate/

10 dentate/

11 denticulate’

12 incised/

13 lacerate/

14 lacimme’

15, pinnately lobed/

16, pinnately cleft/

17. pinnately parted/

18. palmately lobed/

19 palmately cleft/

20, palmately paned’

21 pinnatifid/

22 palmatifid/

23 cnspate/

24 cilate/

- SR A




25 spinose’

#591 <pistillate Mowers> corollas <d| genenl ¥ that serve
to distinguish the taxon>/

#592 <pistillate Mowers> corollas <when perianth in fwo senes™ <symmetry
<MANDATORY IF APPLICABLE>/
I. radially symmetncal/
2 bilaterally symmetrical’

#593 <pstillate Nowers> corollas <shape>/

#594 <pistillate ) ilas <aesti >/
! valvate/
2 imbnicate/
1 convolute/
4 phecate/

#595 <pistillate flowens> petls <number> <MANDATORY IF APPLICABLE ~/
L
2.
3.3
4 4/
5.5
6 6/

T

B8

Q9

10. 10/

ey

12 numerous <give number(s) if known>/

13 absent/

14 0 <when giving number(s) for other taxa of family >

#5906 <pistillate Nowers> petals <morphological forms =/
1 all alike <implicit>/
2 of 2 morphological forms’
3 of 3 morphological forms/
4 of 4 morphological forms’
5 of 5 morphological forms/

#5097 <pistillate Nowers> perals <disuncuve. genersl characiers that serve 1o
disunguish the uxon=/

#598 <pistillate Nowers = petals -persisience
| persistent <implicu/
2 caducous’

#599 <pistillate Nowers> petals <whether in whorls or spirals=/
I whorled <implicit>/
2 spiraled’

E600 <pistillate flowers> peuls <number of whorls~
1. in 1 whorl <implicit>/
2 in 2 whorls/
3 1n 3 whorls/

#601 <pistillate flowers> pewls <iusion> <MANDATORY IF APPLICABLE ~/
| free/
2 fused’

#602 <pistillaie Mlowers> petals <clawed=/
| clawed/
2 not clawed’

#6010 <pistillate flowers > petals <shape/
| spathulate/
2 cucullme
3 hinear/
4. emarginate/
5 bifid/
& rhomboid/
7 delwoid/
8 trianguler/
9 ovate/
10 lanceolate’
11 oblanceolate/
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12 obovate/
13 oblong/

#604 <pistillate flowers> petals <special app or shape of individy

1

il

£
]

#605 illate flowers> petals’
| mppressed/
1 mscending/
3. spreading/
4. reflexed
S curled/

#606 <pistillate flowens> petals <specific color or colors that serves 10
distinguish the txeon> <MANDATORY IF APPLICABLE>/

#607 <pistillate Nowers> peusls/
| fleshy/
2. succulent/
3. cartilaginous <hard and tough, but flexible=/
4 chanaceous <papery, opague and thin>"
S conaceous <leathery >/
6 flaccid <lax and weak™>/
7 herbacsous <soft and succulent>/
8 hyaline <thin and translucent or ransparent™/
9 indurate <hardened>/
10. L <thin and >
11 scanous <thin and dry>/

8508 <pistillate flowers> pelals <shape/

B609 <pistillate Mowers> petals <width/
mm wide’

#8610 <pistillate Nowers> petals <length>/
mm long/

#6101 <petals of pistillate Nowers> surfaces’
| smooth <implicit>/

striate/

rugose/

punctate’

alveolate/

foveolste/

pustulate/

nbbed’

9 sulcate/

B =) O WA s B

#612 <petals of pistillate flowers> venation/

I parmllel/

1 panallelconvergent/

3 pinnate/

4 palmate

§. dichowomaus/

6. & single vein

7 not apparent/

& pinnipalmate’

8613 <petals of pisullate flowers> indumentum/
1 glabrous’
2 seabrous <rough 10 the touch with shon. hard. ngid tnchames -~/
3 scaberulous = ly scabrous>/

4 pubescent <soft, shon, dense tnchomes~/




S puberul by pub 7
6 velutinous <soft, short. dense, suaght trichomes; velvery>

7 tomentose <soft, shor, dense, mared mchomes>/

8 villous <soft, long. dense. curly, ascending tnchomes>

9 senceous <soft, long. dense or sparse, appressed, straight trichomes

silky>/

10. lanate <soft, long, dense, matted, ascending, curly tnchomes

woolly=>/

11 pilose <soft, long, sparse. ascending, curly or straight trichomes >
12 arachnoid <sofi. very long. dense, thin. loosely entangled tnchomes

cobwebby>/

13 hirsute <stiff, long. dense or sparse. erect or ascending. straight

wrichomes >/

14. hispid <siifT, long. tapered, dense or sparse, erect or ascending.

straight tichomes, bristly>/

15. suigose <stfl, long, sharp, bulbous base. dense or sparse

appressed, straight or curved trichomes>/

16 with glandular michomes

#5614

7 stellate <tnch with branch diauing from base or separaie
haurs aggregated into star-like clusters>/

<petals of pistillate Qowers> apices’

1. aristate/

2. caudate/

3 acuminate/
4 acute/

5 cuspidate/

6 mucronate
7. mucronulate’
8. apiculate’

9. obruse/

0 rewse/

|| emarginate’
12, anenuale/
13. obcordate/
14 vuncate/

#61s

e

N e

5 rounded/

<petals of pistillate flowers> margins/
. entire/
undulate’
sinuate/
. crenate/
. crenulate’
erose/
semate/

8 doubly serrare/
9 serrulate/

I
|
1
1
|
1
I
I
I
I

0. denuate/

|. denticulate’

2 incised/

3 lacerate’

4 lacimae’

5 pinnately lobed/
6 pinnately cleft/

7 pinnately pared’
8 palmately lobed/
9 palmately cleft/

20. palmately paned’/
21 pinnatifid/

22 palmatifid/

13 cnspate/

2

2

#5616

— 0 88 O de RS =

#¥617
I

A ciliate/
5. spinose/

<petals of pistillate Mlowers> bases
anenuate/
cuneats/
oblique/
obtuse/
truncate
cordate/
hastate/
aurniculate/
sagittate/

0. rounded/

<pistil late Mowers> petal lobes/
appressed/

2 ascending/

3
4
s

#5618

#619
I

spreading/
. reflexed/
. curled/

<pistillate flowers> petal lobes <specific color or colors that serves 1o
distinguish the taxon if different from fused poruion-- “MANDATORY IF
APPLICABLE~/

<pistillate Mowers> petal lobes <if different from fused poruon-/
herbaceous <implicit>/
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petaloid

fleshy!

succuleny

cantilaginous <hard and tough. but flexible>,
chanaceous <papery, opaque and thin>/
conaceous <feathery>,

8 flaccid <lax and weak>/

9. hyaline <thin and translucent or oransparent='
10 indurate <hardened=/

11 membranous <thin and semi-transparent >
12 scarious <thin and dry>

- o sk

#620 <pistillate Nowers> petal lobes <shape:/
1. subulate’
2 acicular/
3. filiform’
4 linear/
5 lanceclate’
6 oblanceolate’
7 ovate’
8 obovate/
9 elliptie/
10 oblong’
11 spathulate/
12 runcinate/
13 pandurate/
14 deloid/
15 obdeltoid/
16 cordate/
17 obcordate/
18 reniform’
19 sagiate/
20. flabellate/
2. orbicular/
22 oval/
23 ensiform/

#5621 <pistilinte Mowers™ petal lobes <width>/
mm wide!

B522 <pistillate flowers> petal lobes <length>/
mm long

#623. <petal lobes of pistillate Mowers> surfaces
smooth <implicit=/

striate/

rugose/

punctate’

alveolste’

fovealate’

pustulate/

nbbed/

sulcate/

e BT R S I

o

#62.

<petal lobes of pistillate flowers> venation/
paraliel/

parallel-convergent/

prnnate’

palmate/

dichotomous/

a single vein/

not apparent/

pinnipalmate/

L R s

#625 <petal lobes of pisuliate Mowers> ind
glabrous/
scabrous <rough to the 1ouch with shon, hard, rigid trichomes +/

bl ..

pubescent <sofl, short, dense trichomes >/
R T »]

velutinous <sofl. shor. dense. straight tnchomes. velvery =/

tomentose <soft, short, dense, marted trichomes>/

villous <saft, long, dense, curly. ascending trichomes>/

senceous <soft, long, dense or sparse, appressed, suraight inchomes.

silky>/

10, lanate <soft. long, dense, manted, ascending. curly tichomes,
woolly=/

b1 pilose <soft. long. sparse, ascending, curly or straight trichomes «

12 arachnoid <soft, very long, dense, thin, loosely entangled trichomes
cobwebby>/

13 hirsute <stiff, long. dense or sparse, erect or ascending. straght
trichomes =/

14, hispid <stiff, long. tapered, dense or sparse, erect or ascending.
straight inchomes, brstly >/

15, strigose <sufl, long, sharp, bulbous base, dense or sparse,
appressed, straight or curved trichomes >/

16 with glandular gichomes/

17 stellate <trich with branch

hairs aggregated into star-like clusters>/

- T

ing from base or separate




#626 <petal lobes of pistillate flowers> apices/
I anstate/
2. candate/
3. acuminate/
4 acute/

15. rounded/

#627 <pewl lobes of pisullate flowers> margins'

1 entre/

2 undulate/

3 sinuate

4. crenawe’

5. crenulate/

6 erose’

7 serrate/

B doubly serrate/

9. sermulate’

10. dentate/

11. denticulate/

12 incised/

13 lacerate/

14 lacinmiate/

15 pinnately lobed/

16 pinnately clefu

17 pinnately parted’

18. palmately Jobed/

19 palmately cleft/

20 paimately parted/

21, pinnanfid/

22 palmatifid/

21 cnspate/

24 cilime/

25 spinose/
#6128, <pistillate flowers> androecial rudi »f

| presenv
2 absent <implicit>/

#629 <pistillate flowers> andi 1al rudi dr ¢, general ch
that serve 1o distinguish the taxon >/

#5630 <pistillate Nowers> gy <d , weneral ch s that serve
10 distinguish the wxon>/

#6311 <pistillate MNowers> pistils <number> <MANDATORY IF APPLICABLE ~/

12 numerous <give number{s) if known=>/

#632 <pistillate flowers= pistils <d ive, general 3 that serve
o distinguish the taxon>/

#633 <pistillate Nowers> pistils <whether in whorls or spirals>/
| wharled <implicit>/
2 spiraled/

#634. <pistllate Mowers= pistils <when in one senes and whorled > “number of
whorls>/
| 1n 1 whorl <implicit=/
2 in 2 whorls/
3 in 3 whorls/
4 in 4 or more whorls/

#615 <pistillate flowers> pistils <number per whorl>/
per whorl/

#636 <pistillate Nowers> pistils <fusion>/
1. free/

2. fused by sugmas/

3 fused by styles

4 fused by bases/

93



#6317 <mstliste Nlowers> pistils <nature> <MANDATORY IF APPLICABLE>/

| simple/
21 compound/

#6318 <pistillate flowers> pisuls <supate>
|. supuate
2 sessile <implicit>/

#6359 <pustillate Mlowers> pustils <overall length when diagnostuc
mm loag/

#640 <pstillate Mowers> stigmas <number per pistil> <MANDATORY IF
APPLICABLE>/

O 00wl OB LA de e B ==
PRIRVEWN

s
e

11
12 numerous <give numberis) il known=/

#6564 <pistillate flowen> sugmas <lobe number per stigma>/
1. not lobed <implicit=/
2-lobed/

J-lobed

5 clavae/
& crested
7 lineates
8. fimbriate/
¥ decurrent
10 rounded’
Il peluae/

#6431 <pustillare 0 gr di general characters that serve
1o distinguish the axon=/

#6544 <pistillate flowers> stigmas <distinctive color or color that serves 1o
disunguish the taxon>

#6545 <pistillate Nowers> sugmas <lenjgth>/
mm long/

#646 <pistillate Mowers> styles <presence=/
| present <implici>/
2 absent

#5647 <pistillate flowers> stvles <number per pistil> <MANDATORY IF APPLICABLE ~

(38 1

Y

1y

4 4

L

6.6/

TN

LR Y

9 9

10 1w

o

12 numerous <give numbers il known>/
13 abseny

14. 0 <when giving number(s) for other wxa in family >

w648 <pistillate Mowers> styles <fusion when more than | present -

| free/
2 fused/
#549 <pistillate flowers> styles <distinctive, general characters that serve Lo
disunguish the taxon>/
#650 <pistillate N styles <anach
| gynobasic/

2 apical <imphei>/

#6551 <pistillate Mowers> styles <length relauve 10 penianth-



| exsented bevond penianth

2 included within penianth/

3 equaliing perianth

4 both exserted beyond and included within perianth/

#652 <pistillate flowers™ styles <|ength>/
mm long'

#653 <pistllate flowers> < >
1 presenv
2 absent/

#6534 <pistillate lowers> ovanes <distinctive, general characters that senve
1o distinguish the taxon=/

#655 <pistillate flowers> ovaries <position> <MANDATORY IF APPLICABLE~/
1 supenor/
2. wnferior/

#6506 <pistillate flowens> ovanes <shape in longitudinal section
1 hemisphencal wn LS/
2 ellipucal in LS/
3 cylindrical in LS/
4 ovoid in LS/
5. obovoid in LS/

#657 <pistiliate flowers> ovanes <shape in cross-section >/

| lobed in XS/

2 terete in XS/

3 fMattened in XS/

4 elliptical in XS/

5 quadangular in XS/

6, triangular in X$/

7 lenticular in XS/

#658 <pistillate Nowers> lobes <number of ovary lobes>/
0 <not lobed>/

R ST P
mlgeaan

°

10 1
"
12 numerous <give numbern(s) il known>/

#6359 <pistillate Mowen> avarnies <width when Nanened
mm wide!

#660 <pistillate Aowers> ovaries <diameter when not Manened -
mm in diameter/

w66 | <pstillate Nowers> ovaries <lengih=/
mm long/

#662 <pistillate Nowers> carpels <number= <MANDATORY IF APPLICABLE ~/
1LV

R T )
sEpdeuvnauwn

10107
o
12, numerous <give number(s) if known>/

#663 <pistillate Nowers> locules <number>/
I

2

¥

4

s/

6/

o

8

9 97

101w

"

12 numerous <give number(s) i known >/

L . S

#664 <pistillate flowers> placentation <type> <MANDATORY IF APPLICABLE+/
| parietl/
2 axile/
1 free-central/
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basal/
apical’
marginal’

2w e

#5665 <pistiliate flowens> ovules <iotal number> <when applicable™

L8 % 8

I e e

LRy

10 10
T
12, numerous <give number(s) if known>

#6656 <pistillate Nowers> ovules <per locule> <when spplicable~
I 1 per locule/

2 per locule/

3 per locule/

4 per locule/

5 per locule/

& per locule’

7 per locule’

8. 8 per locule/

9.9 per locule’

10. 10 per locule’

1111 per locule!

12 12 or more per locules

P R A ]

#667 <pistillate Nowers> hypanthia <presence>/
1. present
2. absent <implicit>/

#6658, <pistillate hypanthia <d e, general characters that serve
w0 distinguish the taxon=/

#6069 <pistillate lowers> hypanthia <number of layers>/
1. single <implicit>/
2. doubles

#5670 <pistillate flowers> hypanthia <shape>/
| mbular/

-

3 annular <hypanthial disk>/

#671 <pistillate hypanthia < in epig flowers>/
| extending beyond avaries/
2 not extending beyond ovanes/

#6721 <pisullate flowers> hypanthia <ongin =
#6731 <pistillate flowers > nectaries

| presenv

2 absent <implicit>/

#674 <mistillate flowers > neclaries <number -~/
LV

o
12 numerous <give number(s) il known =/

#675 <pistllate flowers> -d weneral characiers that serve
10 disunguish the taxon >/

8676 <pstillate Mlowers™> nectanes <position=/
| sepaliferous’
2. petaliferous’
3. suminodal/
4 on staminal disk/
5 receptacular/

#577 neuter flowers <presence>/
|. preseny/
2 absent <imphient>/

#678 <neuter Nowers> penanth pans <similanues =/
| simular 10 those of perfect flowers/
2 different lrom those of perfect Mlowers/
3 similar to those of staminate Mowers/




4 differemt from those of perfiect Mlowers'
5 smimilar w those of pistillse Nowers/
6. different from those of pistillate flowers’

#6179 fruits <type> <MANDATORY IF APPLICABLE~/
I achenes’

17. aggregates of achenes/
18 aggregates of follicles’
19. multiple fruits/

20 schizocarps/

2! pomes/

22 accessory!

#680 Fruits <disunctive, general characiers that serve 1o distinguish the
xon>/

#68 1 fruits <dehiscence>/
| dehiscent/
2 indehiscent/

#6852 frunts <type of dehiscence> <when capsules>/
1 septicidal’
2 loculicidal/
3 poricidalf
4 circumscissile/
S denticidal/
6 basicidal/
7 valvate/
8 opening irregulariv/

#683 fruits <presence of wings>/
1 wings present
2 wings absent <implicit>/

#684 fruits <shape>/
| caprae/
2 clavate/
1 compressed/
4 conical/
§ evhindrical
6 discoid’
7 falcate’
% fusiform/
9 lenticular!
10 ovoid/
11 planc-convex/
12 1eretef
13 trigonous/
14 umbonate/
15 subglobose/

#685 fruits <width when Manened=/
mm wide

r686 fruits <diameter>/
mm in dizmeter/

#5687 fruits <length>/
mm long/

#688. fruits <specific color of colors that serves (o disunguish the taxon+/

#689 fruits <presence of indumentum-/
| glabrous/
2 scabrous <rough 10 the touch with shon, hard, ngid tnichomes -/
3_ 1) ' < ', b >/
4 pubescent <soft. shon, dense trichomes+/
. puberulent iy pub
& velutinous <soft. liu;ﬂ. dense. straight trichomes. velvety
7 tomentose <soft. shon, dense, maned tnchomes ™/
B villous <soft. long. dense. curly, ascending tnchomes ™/
9 sericeous <soft. long. dense or sparse, appressed, straight trichomes.
silky>/
10 lanate <soft, long. dense, marted, ascending. curly nchomes.
woolly=/
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11 pilose <soft. long. sparse. ascending. curly or straight tnichomes™
12 arachnoid <soft. very long. dease. thin. loosely entangled tichomes.
cobwebby >/

13 hirsute <stiff, long. dense or sparse. erect or ascending, straight
tnichomes=

14 hispid <suff, long, tapered. dense or sparse. erect or ascending.
straight trichomes, bristiy>

15 strigose <stiff, long. sharp, bulbous base, dense or sparse,
appressed, straight or curved trichomes >

16 with glandular tnchomes’

17 stellate <trich with branch diating from base or separale
hairs aggregated into star-like clusters>/

=650 p P <di ive, general ck that serve 10 d h the

#69| seeds <distinctive, general ch that serve to distinguish the
taxon=;

#5920 seeds <number> <MANDATORY IF APPLICABLE
1]
Y
ar
&
&
6!
"
&/
qt
10. 10/
o
12. numerous <give numberis} if known:>/

O 00 a3 O A de e B ==

#5693 seeds <aril>/
I with arils/
2. without arils <implicit>/

#694 yeeds <presence of wings>/
|. wing present/
2 wings absent <implicit>/

#6595 seeds <specific color or colors that serves 1o distinguish the wxon>/

#6596 seeds <presence of hairs/
| with hairs:
1 without hairs <implicit>/

#6597 seeds <width>/
mm wide/

#6098 seeds <diameter/
mm in diameter/

#5699 seeds <length>/
mm long/

#700. seeds <surface>/
smooth/
glaucous <waxy covenng>/
echinate <stout prickles>/
fari <mealy B>
glandul 4 with ; o
<short, hard protut bumpy -/
el h. sticky exudate
$ scabrous <roughened by short, pointed projections >
9 scurfy <mealy. small bran-like scales>/
10 tuberculate <warty, small swellings>/
11 punctate <dented, pitted, minute impressions or depressions=/
12. pulverulent <dusty or powdery>/
13 rugose <wrinkled or P d ino the surface>/
14 sulcate <longitudinal grooves=>/
15 winged <Mat extension>/
16 alveolate <pined surface with pits separated by thin partitions.
honey-combed>/
17 ridged’
18 nbbed’
19 pustulste <minute blisters>/
20 striate <longitudinal lines>/

B R

4701 seeds <appearance>/
I lustrous/
2 shinng/
3 dullf
4 not lustrous.
5 not shining’

#702 seeds <shape>/
| ovesd/
2 lenticular/
1 tngonous/



4. conical’

S. fusiform/

6. cochleate <snail-shaped/
7 compressed/

& discoid/

9 falcate/

10 bowliform.

11 umbronae’

#703_ pollen cones <position on plant in gyvmnosperms -
| terminal/
2 axillary/
3 nodal/
4. borne on spurs <Ginkgo=

#704. pollen cones <di ¢, general ch that serve 1o disunguish
the taxon>/

#705 <pollen cones> mi hylls < >/
| overlapping/
2 opposite’

#706_<pollen cones> porophylls <distinctive, general ch that
serve o disunguish the Laxon>/

#707. <pollen cones> microsporangis <number=/
| per microsporophyil/
2 per microsporophyll/
. 3 per microsporophyll/
4 per microsporophyll/
. 5 per microsporophyll/
& per microsporophyll’
7 per microsporophyll/
8 per microsporophyll/
9§ per microsporophyll/
10. 10 per microsporophyll/

b -

LR - L

#708 <pollen cones> microsporangia <d e, general ch that serve
w0 disunguish the txon>/

#709 <pollen cones> pollen <d ¢. general ¢ that serve 10
distinguish the txon>/

#710 seed cones <presence>/
| present
2 absemt, ovules 2. each subtended by collar, wermmnating peduncle
ansing from leafy spur branch <Cinkgo™/

W71 seed cones <distinctive, general characters that serve to distinguish the
taxon>

#712 seed cones <position on plant in gymnosperms-
| terminal/
2 axillary/
3 nodal/

#7131 seed cones <shape>/
1 globose/
2 conical/
3 ovate!
4 ellipne/

4714 seed cones <texture/
1 woody/
2 Meshy/
3 leathery’
4 fibrous’

#715 seed cones <maturation=/
| mawnngin | year/
2 maturing in 1-2 years/
3. mawring in 2-3 years/
4 matunng in 3 years/

¥716 <seed cones> ovuliferous scales <amangement-’
| overlspping/
2. opposite/
3 abuming/

4717 <seed cones> ovuliferous scales <disunctive, general characters that
serve 1o distinguish the taxon>/

§718 <seed cones> megasporangia <number>/
| per scale/
2 per saale/
3 per scale/
4 per scale/
§ per scale/
6 per scale/
7 7 per scale/

L R
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8 5 per scale
9 9 per scale
10 10 per scale’

E719 <seed cones> megasporangia <disunctive, genenal characters that serve 1o

distinguith the txon>

#720 <seed cones> seeds <di ive, general ch s that serve 1o
disunguish the taxon>

#721 <seed cones> seeds <number per scale i Pinus and Taxodium >
1| per scale’
2 1 perscale/
3 3 persaale

4722 <seed cones> seeds ber per cone in J
I | per cone’

1 per cone’

3 3 per cone/

4. B per cone’

& Ephedr>/

a

#7213 <seed cones> seeds <winging in gymnosperms-/
|. wings present/
2 wings absenl/

¥724 seed coats <differentiation in gymnosperms=/
| not differentiated/
1 diferentated into 2 layers. outer fMeshy. inner hard <Ginkgo=/

H125 < pl gving bers of genera and species present in
Oklahoma> <MANDATORY =/
4726 <compl describing imp aspects such as

problems in identificauon, classification. and/or nomenclaure™/

#7217 <complete sentences describing important or charsctensuc aspects of
family such as ecok | endior g hical distribunion. economic

significance, region of ongin if advenuve, introduced or
naturalized, reproductive biology =/
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APPENDIX B

DELTA-SPECS

*SHOW: Species of the Amaranthaceae in Oklahoma - specifications. Revised 19 Apr

*NUMBER OF CHARACTERS 727
*MAXIMUM NUMBER OF STATES 25
*MAXIMUM NUMBER OF ITEMS 200

*CHARACTER TYPES 1,TE 16.TE 21.TE 24,TE 28-29.RN 30.TE 33.TE 38-39.TE
48,TE

56-57,TE 64,TE 66,TE 75,TE 83-84,IN 87, TE 90-91.RN 99.TE 100.IN 103.RN 110.TE
114, TE 118,RN 124, TE 125,RN 126,TE 129,RN 133.TE 136.RN 137.TE 140.RN

144 TE

145-146.RN 148,TE 149-150,RN 152, TE 153-155,RN 157,TE 159.RN 160.TE 163.RN
167, TE 168-169,RN 171.TE 172-173.RN 175.TE 176-178.RN 180.TE 182.RN 183.TE
186.RN 190,TE 191-192,RN 194, TE 195-196,RN 198.TE 199-201.RN 202.TE 205.TE
208.TE 213.TE 220.TE 223-224 RN 233-234.TE 239.TE 246.TE 249-250.RN 258.TE
261-262 RN 268,TE 274,TE 283.TE 286-287 RN 295, TE 298-299 RN 305.TE 308.TE
320.RN 321.TE 324-325,TE 327.TE 328-329,RN 331-332.TE 337.TE 338.RN 340.IN
341-342,TE 344, TE 347.IN 351 .RN 355-356,TE 357.RN 361.TE 364.RN 360.TE
371-373.RN 380.TE 384.TE 388.TE 393.TE 400.TE 403-404.RN 412-413.TE 418.TE
425,TE 428-429.RN 437.TE 440-44]1 RN 447.TE 453, TE 462, TE 465-466.RN 474.TE
477-478 RN 484, TE 487.TE 499.RN 500,TE 503-504.TE 506.TE 507-508.RN 510-
SILTE

516,TE 517,RN 519,IN 520.TE 522.TE 524.TE 528, TE 531.TE 537.TE 544.TL 547-
548,RN

556-557,TE 563,TE 569.TE 572-573,RN 581,TE 584-585,RN 591,TE 597.TE 606.TE
609-610,RN 618.TE 621-622.RN 629-630.TE 632,TE 635.IN 639.RN 643-644.TE
645.RN

649,TE 652,RN 654.TE 659-661.RN 668,TE 672.TE 675,TE 680,TE 685-687.RN
688.TE

690-691,TE 695,TE 697-699.RN 704, TE 706,TE 708-709,TE 711.TE 717.TE 719-
720,TE

725-727,TE

*NUMBERS OF STATES 2,1233 4,11 6-7.69,3 17,8 18,11 20,5 22.4 26.6 31,4 34.3
35,740,741,343,1344,1747,349.3 50,7 51-52.3 58,7 59.3 61.13 62,17 65.3



68,9 69.17 71-72,3 73,4 74.3 76.13 77,3 78-79.8 80.3 81.10 82.4 85.5 88.24 92.9
93,8 94,17 95,15 96.25 97.10 102.22 104.9 105.7 106,17 107.15 108.25 109.10
111,9 113,17 116.9 119,17 121,17 127,9 130,17 131.4 132.20 135.3 138.9
141-142.17 156,20 161,9 164-165,17 179.20 184.9 187-188.17 203.3 206.3 209.10

231,10 236.13 237,14 238,5 240.3 242.3 244.4 245.5 247,12 248.23 251.9 252.8
253,18 254,15 255,25 256,10 257,5 259.12 260,23 263.9 264.8 265,17 266,15 267,25
270,13 271,4 272,14 273.5 277.3 280.13 281.4 282.5 284.11 285.23 288.9 289.8
290,17 291,15 292,25 293,10 294.5 296.12 297.23 300.9 301.8 302.17 303.15 304.25
307,12 309-310,3 312.4 314.6 315.4 316,7 317.3 318-319.4 322.3 323.4 326.3
343,12 346,4 348.4 352.12 353.7 354.11 359.14 363.4 368.5 369.7 370.12
374-375,12 376,6 377-378,12 382,3 386,12 387.6 390.4 391.3 394.13 395.12 396.5
398,3 401,7 402.23 405,9 406.8 407,17 408,15 409.25 410.10 415.13 416.14 417.5
421,3423,4 424,5 426,12 427.23 430,9 431,8 432.17 433,15 434,25 435,10 436.5
438,12 439,23 442,9 443,8 444,17 445,15 446.25 449.13 4504 451.14 452.5 456.3
459,13 460,4 461,5 463,11 464,23 467.9 468,8 469,17 470.15 471.25 472,10 473.5
475,12 476,23 479,9 480,8 481.17 482,15 483,25 486,12 488-489.5 491.4 4933
494.4 495,7 4963 497-498.4 501,3 502.4 505,3 526.3 530.12 532.6 534.4 5353
538,13 539,12 540,5 542.3 545,7 546,23 549,9 550.8 551.17 552,15 553.25 554.10
559,13 560,14 561.5 565,3 567.4 568.5 570,12 571.23 574.9 575.8 576.17 577.15
578,25 579,10 580,5 582,12 583.23 586.9 587,8 588.17 589.15 590.25 593.13 594.4
595,14 596,5 600,3 603,13 604,4 605,5 607,11 608.23 611,9612.8 613.17 614.15
615,25 616,10 617.5 619,12 620,23 623,9 624.8 625.17 626.15 627.25 631.12 634.4
636,4 640,12 641,7 642,11 647.14 651,4 656.5 657.7 658.12 662-663.12 664.6
665-666.12 670,3 674.12 676.5 678.6 679.22 682.8 684,15 689.17 692.12 700.20
701,5 702,11 703.4 707,10 712.3 713-715.4 716.3 718.10 721.3 722.4

*IMPLICIT VALUES 5-8.1 10-15.2 17-20.1 23.2 27.2 32.1 36.1 45.2 47.1 52.1 54.1
60,2 63,2 65.3 67-68,1 70-71.1 77.1 80.1 89.292,1 98.2104.1 111.1 112.2
115-116,1 117.2 120,2 127.1 128.2 131.1 134.1 135.2 138.1 139.2 143.2 147.2
151,2 158,1 161,1 162.2 181,1 184.1 185.2203.2 207.1 210.1 216-218.1 225.1
228,2232,2 235,1 238,1 240-242.1 247,1 251,1 259.1 263.1 273.1 275-277.1 288.1
296,1 300,1 306,1 309,1 310,2 311-313.1 316,6 317-319.1 323.1 326.1 330.2
333-335.2 336,1 339.2 345-346.1 350.2 353,1 358.1 362-363.2 379.2 381,1 385.2
396-398,1 405,1 411.2414,1 417,1 419-421,1 426,1 430,1 438.1 442.1 452.1
454-456,1 467,1 475,1 479,1 485,1 4881 489.2 490-491.1 492.2 493.1 495.6
496-498,1 502,1 509,2 512-514.2 515,1 518.2 521.2 523.2 525.1 529.2 540-542.1
549.1 555,2 558,1 561-562,1 564-565,1 570.1 574.1 582.1 586.1 596.1 598-600,]
611,1619.1623,1 628.2 633-634.1 638.2 641.1 646.1 650,2 667.2 669,]1 673.2
677.2 683,2 693-694.2

*DEPENDENT CHARACTERS

*MANDATORY CHARACTERS



APPENDIX C
DELTA-ITEMS

*SHOW: Speices of the Amaranthaceae in Oklahoma - items. Revised 19 April 1996.
*ITEM DESCRIPTIONS

# AMARANTHACEAE <A.L. de Jussieu Amaranth Family>/

2,11 3,1/3 18,1/3/4 26,1-5 76,8 78.1 79.2/1 88.5/7/4 93,3 94,4/17/1 96,1/3 122.2
132,18/6/9/12 134,1/2 143,1 144<membranous or scarious> 147.1 206.1/2 209.9
211,2 235,1/2<rarely> 237,2-5<rarely> 242,1/2<rarely> 243.1/2 246<reddish-green
to white> 247,12/11 268<membranous or scarious> 307.5/1-3 317.1/2 343,1 3492
352,1-3 354,3/2 359,1/14 367,1 374,2/3 375,1 376,4 377.1 679,12 681.2/1 682.4
692,1 725<The family is represented in Oklahoma by 7 genera and 17 species>
727<In general, species of the family are weedy in nature and favor disturbed
habitats. Their fruits are an important wildlife food and species of Amaranthus
were cultivated as a grain crop by Native Americans.>

# Alternanthera <Forsk. Chaff Flower>/
2,113,34,89.218,122.225,126,529.1-571.1 78.1 79.2 85.3 88.11-8 90.9-10
91,1.5-2593.3 94,11 959&6 96,1&2972115.1 118.3.5-5119.11 122.2 131.1
132,18 134.2 143.1 145.1 146.1.5-3 203.2 206.1 207,1 210.1 211.2 212.1 237.5
238,1 240,1 241,1 242.1 243.1 245,2 247.9 248.5-7 249.1-1.2 250.2-3.2 251.1
252,1<3 nerved> 253,18<along margins and nerves> 254.3<with mucro> 255.1 256.10
306,1 307,5310,2311,1 312,1 314.1 315.1 317.2<at their base> 318.1 319.1
320,10 322,1 323,1 326.1 329,0.5-1 343.1 352.1 353,1 354,2 357.0.1 358,1 359.1
362,2 363.2 364,0.1 367,1 368,4 369.2 370,1 374,1 375.1 376,4 377,1 378.1 679,12
681,2 684,10 686,0.7-0.8 687,0.5-0.6 689.1 692,1 696.2 697.0.1 698.0.1 725<The
genus is represented in Oklahoma by 1 species.>

# Alternanthera caracasana <Kunth Chaff Flower>/

2.113,34,89,2 18,1 22.2 25,1 26,529.1-571.1 78.1 79,2 85.3 88.11-8 90,9-10
91.1.5-2.593,394,11 95,946 96,1&2 97.2 115,1 118,3.5-5119,11 122,2 131.1

132,18 134.2 143,1 145,1 146,1.5-3 203,2 206.1 207.1 210,1 211,2212,1 237.5

238.1 240,1 241.1 242,1 243,1 245,2 2479 248.5-7 249.1-1.2 250,2-3.2 251.]

252,1<3 nerved> 253,18<along margins and nerves> 254 . 3<with mucro> 255,1 256.10
306,1 307,5310.2311,1 312.1 314,1 315.1 317,2<at their base> 318.,1 319.1

320,10 322.1 323,1 326.1 329,0.5-1 343,1 352.1 353,1 354.2 357.0.1 358,1 359.1
362.2 363,2 364,0.1 367,1 368.4 369.2 370,1 374,1 375.1 376.4 377,1 378.1 679,12
681,2 684,10 686,0.7-0.8 687,0.5-0.6 689,1 692.1 696.2 697.0.1 698.0.1
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727<A. caracasana is a weed of roadsides, fields, and waste places, and is mainly
found in the southern quarter of the state. A. repens is sometimes used as the
name for Chaff Flower, but this name is a synonym of A. caracasana Kunth and
A. pungens Kunth. Oklahoma specimens fall within the circumscription of

A. caracasana. Flowering is from July to October.>

# Amaranthus <L. Pigweed or Amaranth>/

2,11 3,19,1/2 18.1/2/3 22,2 25,1 26,1/2 28,10-125 76.8/11 77,3 78,1 79.1
88,8/7/5/24/11 90,2-35<45> 91.0.5-8.7<11.1> 93,3 94,1/5<occasionally>
95.9&4/15&6/4&6/3&6 96.1&2 97.2/1 118.1-85<95> 119,1/5 122.2 131.1
132,18&6/18/6

134,2&1 143,1 145,0.2-1.6 146.1-5 156,18/6&18 158,1&2/1/2 166,1 168,0.5-1.2<1.4>
169.1.5-3 179,18/6&18 181,1&2 189,1 191.0.5-1.2<1.4> 192,1.5-3 204,2 206.2 209.1
389,1 390,1/3 391,1/2 392,1 395.5 414,1 416,3/5 417,1 422,1 424,1/2 426,11
427,5/7/10/11 428,0.2-1.6 429.0.3-4 431,6 432,1 433.9&6/4&6/9/4/3 434.1 435,10
485,1 486,3/5 494,2/4 496,2<at base> 499,1-3.2 501,1 502,1 508.0.5-1.6

517,0.3-2.5 533,1 534.3/4 535,2 536,1/2 631,1 637.2/1 640.3/2 641.1 646.1
647,1<with 2 or 3 lobes> 648,1/2 651.2 652,0.5-1.5 655,1 656.2 658.1 662.1 663,1
664,4 665,1 679,12 681, 1 <circumscissile> 684,15 686,0.6-1.5 687.1-3 689,]1 692.1
695<reddish brown to black> 698,0.1-1<1.5> 699,0.8-1.5 700.,1 701,1 702,1/2/8
727<This genus is represented in Oklahoma by 8 species. Although A. gracilis Desf.
was reported to be collected in Oklahoma (SIDA 12(1): 233-237. J. Taylor #32067).
specimens of this species were not encountered in the herbarium collections
examined. Sheets were requested from the herbarium of Southeastern

Oklahoma State University (DUR), but none were received..>

# Amaranthus albus <L. Tumbleweed>/

2,113,19,118,222225,126,1 28,25-41/2 78.1 79,1 88.8 90.0.2-0.6<1>

91,0.5-2.5 93.3 94,1/5<occasionally> 95,9&4 96,1&2 97.2 118,0.1-1.5119.1 122.2
132,18 134.2 143,1 145,0.5-1 146,2-3<4> 206,2 209,1 389.1 390.3 392,1 414.1
416,3 422,1 427,5-10 428.0.2-0.5 429.0.3-0.6 431.6 432,1 433.4 434.1 435.10

485,1 486,3 494,2 496,2<base> 499,1.5 501,1 502,1 508.1 517,0.8 533.1 5343
535,2 536,1 560,3 566,1 571,5-10 572,0.2-0.5 573.0.8-2 575,6 576.1 577.4 578.1
579,10 631,1 637,2 640.3 647,3 651.2 652,0.3-0.6 655.1 662,1 663,1 664.4 665,1
679,12 681,1<circumscissile> 684,15 686,0.8-1.1 687,1-2 689.1 692.1 695<reddish
brown to black> 697,0.5-0.8<1> 699.0.8-1 700,1 701,2 702.2 727<A. albus is a weed
commonly associated with dry disturbed prairies, fields, roadsides, banks of streams
and lakes, and other waste places. It is found throughout the state. including the
panhandle. Flowering is from June to October. >

# Amaranthus blitoides <L. Prostrate Pigweed>/

2,113,19.2-118,222225,1 26,5 29,9.5-55 78,1 79,1 88.8-9 90,0.2-0.1

91,0.7-2.5 93,3 94,1 95,9&6 96,1&2 97,2 118,<2>4-11<13>119.1 122.2

132,18 134,2 143,1 145,0.2-1.6 146,<1.2>2-3 206,2 209,1 389,1 390,3 391,2 392,1
416,5422,1 427,10-5 428,<0.1>0.5-0.8 429,1.1-2.2<2.6> 431,6 432,1 433.4 4341 435.10
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486,3 494,2 496.2<base> 499,1.3-1.8 501.1 508.0.8-1 517,1.3-1.8 533.1 534.3

535.2 536,1 560,5 566.1 571,10-5 572,<0.1>0.5-0.8 573,1.1-2.2(2.6) 575.6 576.1 577.4
578,1 579,10 631,1 637.2 640,3 647,3 651.2 652.0.2-0.8 655.1 662.3 663.1 664.4 665.1
679.12 681,1<circumscissile and rugose> 684,15 686,<0.4>1-1.5 687.0.7-2 689.1

692.1 695<reddish brown to black> 699.<0.8>1-1.5 700.1 701.1

702,1/2<occasionally> 727<A. blitoides is a weed commonly associated

with disturbed prairies, fields, roadsides. railroads, banks of rivers and

streams, and other waste places. It is found throughout the state. including

the panhandle. Flowering is from June to October.>

# Amaranthus arenicola <I.M. Johnston Sandhills Pigweed. Sandhills Amaranth>/
2,113,19,118.322,225.126.1 28.40-90 76,8 77,3 78.1 79.1 88.10-7-5 90.0.4-2
91,1.3-3.593.3 94,1 95,9&6 96.1&2 97.2/1 118,6-20<37> 119,1 122.2 132.18 134.2
143,1 145,0.5-1 146,1.5-2<2.5> 156.18 158,2 168,0.5-1 169.1.5-2<2.5> 179.18
181.2 189,1 191,0.5-1 192.1.5-2<2.5> 204.2 206.2 209.1 389.1 390.3 391.2 392.]
416,5 422,1 427,5-7 428,0.51-1.6 429.2-3 431.6 432,1 433,4/9 434.1 435,10 486.5
494.2 496.2 499,1.5-2.5 501,1 508,1-2 517,0.5-2.5 533.1 534.3 535.2 536.1 560.5
563<sepals are recurved> 566.1 571,11 572.1-1.2 573,2-3 575,6<branched> 576.1
577,11&8/6 578,1 579,10 631,1 637,2 640,3 647.1<with 3 branches> 651.2 652,0.5-1
655.1 656,2 662,1 663,1 664,4 665.1 679.12 681.1<circumscissile> 686.1-1.2
687,1.2-2 689.1 692,1 695<reddish brown> 697.0.8-1<0.1> 699,1-1.5 700.1 701.]
702.1/2<occasionally> 727<A. arenicola is‘a weedy species that favors sandy
habitats. It is commonly seen along the roadsides, edges of fields. prairies.

waste places, and stream and creek banks. Its distribution includes the western

half of the state. Flowering is from July to November.>

# Amaranthus hybridus <L. Green Pigweed, Green Amaranth>/
2,113,19,118.222,225,1 26,1 28.45<approximately> 78.1 79.1 88.7-24-5 90,1-5
01,3-12.593,3 94,1 95,4&6 96,1&2 97.2 118,8-45 119.1 122.2 132.6 134.1&2 143,]
145,0.5-1 146.,2-5 206,2 209,1 389,1 390,1 391.2 392,1 395,5414.1 416.,5 417,1
422,1 427,10 428,0.2-0.5 429,1.5-2.5 431.6 432,1 433.4 434,1 435,101 486.5 494,2
496,2<at base> 499,2-3.2 501,1 508.0.5-1.5 517.1-3 533.1 534.3 560.5 566.1
571,10 572,0.5 573,1.5-2.5 575,6 576.1 577.4 578.1 579.10 631,1 637,2 640.3
647,1 651.2 652,0.5-1 655,1 662.1 663.1 664.4 665.1 679,12 680<slightly rugose>
681,1<circumscissile> 684,15 686,1-1.5 6872 689.1 692,1 695<black> 698,1 700,1
701,1 702,1-2 727<A. hybridus is a weedy species commonly found in fields, along
roadsides, and other waste places. It is found throughout the state, excluding

the panhandle. Flowering is from June to November.>

# Amaranthus palmeri <S. Wats. Redroot Pigweed, Carelessweed>/
2,113,19,118,322.225.126,1 28,20-80<105> 78.1 79,1 88.24-7 90,14-27<45>
91,1.6-8.7<11.1> 93,3 94,1 95,3/4/9&6 96,1&2 97.2/1 118,10-85<95> 119,1 122,2
132,6&18 134,1&2 143,1 145,0.2-1.6 146.3-6 204.2 206,2 209,1 389.1 390.4 391.2
392,1416,5422,1 424.1 427.5 428.0.6-1.2 429.2-4 431.6 432,1 433.4/3 4341

435,10 486,5 494.2 496,2<base> 499,1-2<2.5> 501.1 508.0.5-1.6 517,0.5-1<2> 534.4
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535,2 536.1 558,1 560,5 571.11 572,0.8-1.2 573,2-3 575.6 576.1

577,4&6<outer>/9/6 578.1 579,10 631.1 637.2 640.2/3 641.1 646.1 647.1<with 2 or

3 lobes> 651,2 652,1-2 655.1 656.,2 658.1 662.1 664.4 665.1 679.12
681,1<circumscissile> 684,15 686,0.8-1.2 687,1-1.8 689.1 692.1 695<reddish

brown> 698.0.4-1<1.5> 699.1-1.2 700.1 701.1 702.1 727<A. palmeri is a weedy species
that prefers disturbed sites. Roadsides, creek beds, riverbanks. railroad

right-of-ways, disturbed fields. prairies are common habitats. It is mainly found

in the western two-thirds of the state, including the panhandle. Flowering is from

June to October.>

# Amaranthus retroflexus <L. Rough Pigweed, Rough Amaranth>/
2,113,19,118222225,126.1 28<25-50> 76,11 77.3 78.1 79.1 88.24-7/5
90<14-53> 91<3-7(10.2)> 93.3 94.5<especially along veins> 95.1586/4&6 96.1&2
97,2 118<12-60> 119,5 122.2 132.6<dense> 134,1&2 143.1 145<(0.2)0.8-1.2>
146<2.5-5> 206,2 209.1 389.1 390.3 391.2 392.1 416.5 422.1 428<0.5-1> 429<2-3>
431,6432,1 433,4&6 434,1 435.10 486.5 494,2 496,2<base> 499<1-2.5> 501.]
508<(.8)1-1.2(2)> 517<1-2> 533.1 534,3 535.2 536.1 560.5 566,1 571.4-10
572<.5-1> 573<2-3> 575,6 576,1 577,15&6 578.1 579,10 631.1 637.2 640.3 647.3
648,1 651,2 652<.5-1> 655,1 662,1 664.4 665,1 679.12 681.1<circumscissile>
684.15 686<1-1.5> 687<2-3> 689.1 692,1 695<reddish brown> 698<1> 699<1> 700.1
701,1 702,1/8 727<A. retroflexus is a weedy species of disturbed sites. It is found in
floodplains, bar ditches. and at the edges of fields. and is found in the western

half of the state. Flowering is from May to October.>

# Amaranthus rudis <Sauer Water Hemp>/

2,11 3,19,118,322.225.126,128.20-125 78.1 79.1 90,6-15 91.0.7-4.5<5.5>
93,3 94.1 95,9&6 96.1&2 97.2 118.0.2-2.5 119.1 122.2 132.6<interrupted and
terminal>/18<axillary> 143.1 145,0.5-1.2 146.1.5-3 156,6<interrupted and
terminal>/1 8<axillary> 158.1&2 166.1 168.0.5-1.2 169.1.5-3 179.6<interrupted and
terminal>/18<axillary> 181.1&2 189,1 191.0.5-1.2 192.1.5-3 206.2 209.2 38Y.1
390,4 391,1 392.1 416,5417.1 422.1 4275 428.0.5-1.2<1.8> 429.1 .8-3 4321

433 3<outer>/9/6<inner> 434,]1 435,10 486.5 494.2 499.1-2<3.5> 501.1 508.1-1.8
517,0.3-1.5<2.1> 533.1 534.4 535.2 536.2 558.2 560.2 566.1 568.2 571.5-7
572,0.2-1 573,0.5-2 576.1 577.4-3/9&6<occasionally> 578.1 579.10 631.1 640.3
647,3 648.2 651,2 652,0.5-1.1 655,1 656.2 658.,1 662,1 664.4 665.1 679.12 681.]
684,15 686.0.8-1.4 687,1-1.5 689.1 692.1 695<reddish brown> 698.0.5-1 699.1
700,1 701,1 702.1-2 727<A. rudis commonly is found in or near stream banks.
lakeshores, floodplains, fields, and bar ditches. Its distribution 1s

statewide. A.tamariscinus Nutt. was the name once used. but Sauer (1972)
determined that the name A. tamariscinus was invalid for these fertile plants
because the specimen to which Nuttall's name referred was a sterile hybrid
between A. hybridus and an unnamed dioecious species. A. X tamariscinus

Nutt. may be present in the state, but specimens that were examined were

fertile.>
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# Amaranthus scleropoides <Uline & Bray Bone-Bract Pigweed. Bone-Bract Amaranth>
2,11 3.1 9.2 18.2/1<occasionally> 22.2 24<whitish> 25.1 26.1/2 28.10-21 78,1

79.1 88.10-11 90.3.5-6 91.1.2-2 93.3 94.1 95.9&6 96.1&2 97.2 118.9-16 119.1

122.2 132.18<axillary> 134.2 143.1 144<ovate, triangular. much thickened. and
succulent> 145.0.6-1 146.1-2.4 204.2 206.2 209.1 389.1 390.3 391.1 392.1 395.5
414,1 416.5422.1 426,11 427.5-11 428,0.4-0.5 429.1.5-2 431.6 432.1 433.4 434.1
435,10 485,1 486,5 494,2 496.2<base> 499.2 501.1 508,1 517.1.1 533.1 534.3 535.2
536,1 560.5 566,1 568.1 570.11 571.5-11 572.0.4-0.5 573.1.5-2 575.6 576.1 577.4
578.1 579,10 631,1 637.1 640.2 646.1 647.1<with 2 lobes> 651.2 652.0.6-1 655.1
656,2 658.1 662.1 664.4 665.1 679.12 681.1<circumscissile> 684.15 686.1-1.4
687,1.4-1.6 689.1 692.1 695<reddish brown> 697.0.5-0.6 699.1-1.2 700.1 701.1
702,1-2 727<A. scleropoides is found in grass flats. Its distribution in limited to
Major County. Although reported to flower throughout the year

(Correll & Johnson 1970), our specimens indicate only August as the flowering time.>

# Amaranthus spinosus <L. Spiny Pigweed. Spiny Amaranth>/

2,11 3,1 9.1 182222 25,1 26,1 28.25-50<70> 78,1 79,1 88.,5-7 90.12-35<46>
91,1.2-8 93,3 94,1 95.9&6 96.1 97.2 118,8-68 119,1 122.2 131.1
132.6<terminal>/18<axillary> 134,1&2 143.1 145.0.2-1<2> 146.1-3 204.2 206.2
209.1 389.1 390,3 391.1 392.1 414.1 416.5 417,1 422.1 4242 426.11 427.5
428,0.5-1<1.2>429.1.2-2.5431,6 432,1 433,9&6/4&6 434.1 435.10 486.5 494.2
496.2<base> 499,1-1.5<1.8> 501.1 508.0.5-1.2<1.5> 517,0.1-1 533.1 534.3 535.2
536.1 558,1 560.5 566.1 568.2 571.8-11 572.0.5-1 573.1-2 575.6 576.1 577.4&6/9&6
578.1 579,10 631,1 637,2 640,3 646,1 647.1<2 or 3 lobes> 651.2 652.0.5-1.5<2>
655.1 656.,2 658.1 662.1 664.4 665.1 679.12 684,15 686.0.6-1.1 687.1-2 689.1

692.1 695<reddish brown> 697.0.1-0.8 699.0.8-1 700.1 701.1 702.2 727<A.
spinosus is a weedy species of overgrazed pastures. roadsides. fields. fence rows. and
other waste places. [ts distribution is mainly in the eastern half of the state.

but some specimens have been collected as far west as Woods County.

Flowering is from June to September.>

# Froelichia <Moench Snake Cotton>/

2,11 3,1 9.1/2/3 16<villous> 22.2 25.1/2 26.1/2/5 28,30-90<125> 77.3&1 78.1 79.2
88.5&6/10/1 1<occasionally> 90.2.5-24 91,2-9.4 93.3 94.9&4 95.4 96.1&2 97.2
118,2-20<31>119.8 122.2 132.6 134.1&2 136.1.3-5 143.1 145.0.5-3.5<3.7>
146.0.5-3 203.2 204,2 206,1 211,2212,1 214,13 215,5 219.2&1 221,11 222.5
223.0.5-1.2<1.5> 224,3-5.5 226.1 227.10 229.9/4 231,10 237.5 243.2 247,10 248.5
249.0.5-1.2<1.5> 250.3-5.5 252.1<3 nerves> 253.10 254.9/4 256.10 257.2/5 259.11
260,5-10 263,1 264.1 265.1 266.1/4 306.1 307,5 315.2 317.2<at base> 320.2-5
322.1329,0.3-1.2 343,1 352.1 354.2 357.0.1-0.2 359.1 363.2 364.0.3-0.8<1> 367.1
368.4 374,1 376.4 377.1 679.12 681.2 686.1-2.5 687.1-3 689.1 692.1 695<reddish
brown to black> 696.2 698.0.1-1.5 699.0.8-1.5<2> 725<This genus is represented
in Oklahoma by 2 species.>
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# Froelichia floridana <(Nutt.) Mogq. Field Snake Cotton>/

2.11 3.1 9,1/2 16<villous> 22.2 25.2<below>/1<sometimes above> 26,1 28.30-90
78,1 79.2 88.6-10/11<occasionally> 90.2.5-24 91.2-9.4 93.3 94.9<on abaxial
surface>/4<on adaxial surface> 95.4 96,1&2 97.2 118.2-20<31> 119.8 122.2 125
132,6 134.1&2<at ends of upper branches> 136.1.3-5 143.1 145.1.8-3.5<3.7>
146,1-3 206,1 211.2 212,1 214,13 215,5 219,2<at base>/1<lobes> 221.11 222.5
223,0.5-1<1.5> 224,3-5.5 226,1 227,10 229.9/4 231,10 237,5 243,2 247,10 248.5
249,0.5-1<1.5> 250,3-5.5 252,1<3 nerves> 253.10 254,9/4 256.10 257.2/5 259.11
260.5 263,1 264,1 265.1 266.1 306.1 307.5 315.2 317.2<at base> 320.3-5 322.1
329.0.5-1 343.1 352,1 354.2 357,0.1-0.2 359.1 363,2 364.0.4-0.8<1> 367.]1 368.4
3741 376.4 377.1 679.12 681.2 686.1-2 687.1.5-2.5 689.1 692.1 695<reddish brown
to black> 696.2 698.0.1-1.5 699.1-1.5<2> 727<F. floridana is a species found in
sandy soils. Sites such as sand dunes. stream valleys, roadsides, abandoned fields.
disturbed prairies, and the edges of woodlands are commeon habitats. It is found
throughout the state. Flowering is from June to October.>

# Froelichia gracilis <(Hook.) Moq. Slender Snake Cotton>/
2,113,19322225126,2/527,277,3&1 78.1 79.2 80,1/2 88.5 90.0.3-1.1
91,2-5<7> 93,3 94,9 95.4&3<occasionally> 96,1&2 97.2 118,2-8 122.2 132.6
134,1&2<at ends of upper branches> 143.1 145,0.5-3 146.0.5-2<3> 203.2 204.2
206,1 211,2 212,1 214.13 215,5 219.2<at base>/1<lobes> 221.11 222.5 223 .0.5-1.2
224.2.5-4<6> 226.1 227,10 229,9/4 230.1&2 231.10 237.5 243,2<at base>/1 <|lobes>
247,10 248.5 249,0.5-1.2 250,2.5-4<6> 252,1<3 nerves> 253,10 254.9/4 256.10
257,2/5 259.11 260,5-10 263,1 264,1 265.1 266.4 307.5 315.2 317.2<at base>
320,2-4.5 322,1 329.0.3-1.2 343,1 352.1 354.2 357.0.1-0.2 359.1 363.2

364.0.3-0.8 367,1 368,4 374.1 376.4 377,1 679.12 681.2 686.1-2.5 687.1-3 689.1
692.1 695<reddish brown to black> 698.0.1-1.2<1.5> 699.0.8-1.5 727<F. gracilis

is found in sandy soils. Sites such as sand dunes, stream valleys.

roadsides, abandoned fields, disturbed prairies, and woodlands are habitats.
Occasionally, this species 1s found at the bottom of canyons. It is found throughout the
state. Flowering is from June to October.>

# Gossypianthus <Hook. Cotton Flower >/
2,11334,792-310,211,212213.214,215.217.1 18,1 22,2 25.1 26,54 27.2
29,5-30 70,1 71,1 77.2&3 78,1 79,2 80.1 81,1 86.2
88,4&5/11<basal>/7/8/5<cauline> 89.2 90.2-6<12> 91.0.4-1.2<1.5>93.3 94.8
95.4/9<occasionally> 96,1&2 97.2 115,1 117.1 119.8 122.2 131.1 132,18 134,2
143,1 145.0.6-1.6 146,1.5-2.5 203.2 204,2 206.1 207.1 210,1 237.5 238,1 240.1
241,1242.1 2431 248.5 249,0.5-1<2> 250.1.5-3 251.1 252.1/2 253.10 254.4 255.1
256,10 306,1 307.5 310.2311,1 312,1 313.2 314.1 315.2317,1 318,1 319.]
320,1-16 322,1 323.1 326,1 329,0.2-0.5<0.8> 343.1 352.1 353.2 354,10 357.0.1
358,1 359.1 362,2 363,2 364.0.1-0.3<0.5> 367.1 368.4 369,2 370,1 374,1 375.1
376,4 377,1 679,12 681,2 683.2 684,11-9 686,0.5-1<1.5> 687.0.8-2 689.1 692.1
696,2 697.0.5-1<2> 699.1.5-3 725<The genus is represented in Oklahoma by 1 species.>



# Gossypianthus lanuginosus <(Poir.) Mog. Cotton Flower>/
2,113,34,79,2-310,211,212,213,214215.217,1 18,1 22.2 25,1 26,5-4 27.2
29,5-30 70,1 71.1 77.2&3 78.1 79.2 80,1 81.1 86.2
88.4&5/11<basal>/7/8/5<cauline> 89.2 90.2-6<12> 91.0.4-1.2<1.5> 93.3 94.8
95.4/9<occasionally> 96.1&2 97.2 115,1 117.1 119.8 122.2 131.1 132.18 134.2
143,1 145,0.6-1.6 146.1.5-2.5 203,2 204,2 206,1 207.1 210.1 237.5 238.1 240.1
241,1 242,1 243.1 248,5 249,0.5-1<2> 250,1.5-3 251.1 252,1/2 253.10 254.4 255.1
256,10 306,1 307,5 310,2 311.1 312.1 313.2 314.1 315.2 317.1 318.1 319.1
320,1-16 322.1 323.1 326.1 329.0.2-0.5<0.8> 343,1 352,1 353.2 354.10 357.0.1
358.1359,1 362,2 363,2 364.0.1-0.3<0.5>367,1 368.4 369.2 370.1 374.1 375.1
376.4 377,1 679,12 681.2 683.2 684.11-9 686.0.5-1<1.5> 687.0.8-2 689.1 692.1
696,2 697,0.5-1<2> 699,1.5-3 727<G. lanuginosus is a weedy species found along
roadsides. stream valleys, and sandy or rocky prairies. Several varieties of G.
lanuginosus are found in the state. Its distribution is throughout the state.
Flowering is from June to November.>

# Guilleminea <Kunth Dense Cotton Flower>/

2,113,34,79,225,126.5 29.8-32 77,2&3 78,1 79.2<cauline leaves> 85.3
87<radical leaves are usually lost before fruiting> 88.5-11<basal>/7-5<cauline>
90,10-13 91.20-25 92,1 93.3 94,1&10 95,4 96.1&2 117,1<broadlv> 118.0.2-0.3 122.2
132,18 133<densely clustered> 134.2 143,1 145,0.6-1.2 146.1.2-1.8 206.1 211,2
212,1214,4 215,5 216,1 219,1&2 221,10 2222 226,6 227.10 237.5 243.1&2 245.4
247.9 248.5 252,6 253,10 260,5 261.0.5-1 262.1 264.6 265.1 266.4-7 267.1 307.5
315,2316,1 317,2 320,0.2-0.5 322,1 329.0.1 343,1 352,2 355<inconspicuous>
357,0.1 358,1 359,1<lobed> 363.2 364.0.1-0.3 367.1 368.4 370,1 374,1 376.4 377.1
679,12 681,2 684,10 686,0.6 687.1 689.1 692,1 695<reddish brown> 697.0.3-0.5
698.0.9-1 725<This genus is represented in Oklahoma by 1 species.>

# Guilleminea densa <Humb. & Bonpl. ex Willd.) Mog. Dense Cotton Flower>/
2.11 3.3 4,79.2 25.1 26,5 29,8-32 77.2&3 78,1 79.2<cauline leaves> 85.3
87<radical leaves are usually lost before fruiting> 88,5-11<basal>/7-5<cauline>
90,10-13 91,20-25 92,1 93,3 94,1&10 95,4 96,1&2 117.1<broadly> 118.0.2-0.3 122.2
132,18 133<densely clustered> 134.2 143.1 145.0.6-1.2 146.1.2-1.8 206,1 211.2
212,1 214.4 215,5 216.1 219,1&2 221.10 222,2 226,6 227.10 237.5 243.1&2 2454
2479 248.5 252,6 253,10 260.5 261.0.5-1 262.1 264.6 265.1 266.4-7 267.1 307.5
315,2 316.1 317.2 320,0.2-0.5 322,1 329.0.1 343.1 352.2 355<inconspicuous>
357,0.1 358,1 359,1<lobed> 363.2 364,0.1-0.3 367.1 368.4 370.1 374,1 376.4 377.1
679,12 681,2 684,10 686,0.6 687,1 689,1 692,1 695<reddish brown> 697.0.3-0.5
698,0.9-1 727<G. densa is a weedy species that prefers dry, sandy, rocky prairies.
pastures, roadsides, canyons, and other waste places. It is found only in Cimmaron
County. Dense Cotton Flower was once known as Brayulinea densa (Humb. &
Bonpl. ex Willd.) Mog; however, now B. densa is recognized as a nomenclatural
synonym for G. densa. Flowering is from June to October.>
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# Iresine <P. Br. Bloodleaf>/

2.113.34.29.1 18.3 22.2 25,1<occasionally> 26.1 28.30-110 65.2<slightly>
76,12 78.1 79,2 88.5-7 90.15-60<80> 91.3-15 93.3 94,1 95.4-3
96,1/9<occasionally> 97,2 118.8-35 119,1 122,2 132,9 143.1 145.0.3-1
146,0.6-1.2<1.5> 1569 166.1 179.9 203.2 204,2 206.2 209.1 389.1 390.53 391.2
392,1 395,5 399.1 400<silvery white> 401.,1 402.5-7 403.0.3-1 404.1-1.8 405.1
407,8<at base of sepal> 408.4-3 409.1 410,10 414,1 416.5 422,1 426.9 427.5-7
428.,0.3-1 429.1-1.8 432 8<at base of sepal> 433,4-3 434.1 435,10 486.5 494.2
496,2<base> 499.0.5-1.2 501,1 508,0.1-0.5 517,0.3-1 533.1 534.3 535.2 536.1
539.5 543,1 545.1 560,5 566.1 568.2 570,9 571,5-7 572,0.3-1 573.1-1.8 576.8<at
base of sepals> 577.4-3 578,1 579,10 631,1 637.2 640.2 645,0.2-0.5 647.1 651.2
652,0.1 655.1 658.1 662,1 664.4 665,1 679,12 681,2 684,15 686.0.4-0.8<1.0>
687,0.5-1.5<2> 692,1 695<reddish brown> 698,0.1-0.6 699,0.2-0.8 700,1 701.2
702.2 725<This genus is represented in Oklahoma by 1 species.>

# Iresine rhizomatosa <Standl. Bloodleaf>/

2,113,34,29,1 18.3 22,2 25,1<occasionally> 26.1 28,30-110 65,2<slightly>
76,12 78,1 79,2 88.5-7 90,15-60<80> 91,3-15 93.3 94,1 95,4-3
96,1/9<occasionally> 97,2 118,8-35 119,1 122.2 132,9 143,1 145,0.3-1
146,0.6-1.2<1.5> 156.9 166.1 179,9 203.2 204.2 206,2 209.1 389.1 390,3 391.2
3921 395.5 399.1 400<silvery white> 401,1 402,5-7 403.0.3-1 404.1-1.8 405.1
407,8<at base of sepal> 408.4-3 409,1 410.10 414,1 416.5 422.1 426.9 427.5-7
428,0.3-1 429,1-1.8 432,8<at base of sepal> 433,4-3 434.1 435,10 486.5 494.2
496,2<base> 499,0.5-1.2 501.1 508,0.1-0.5 517,0.3-1 533,1 534,3 535.2 536.1
539.5 543.1 545.1 560.5 566,1 568.2 570,9 571.5-7 572,0.3-1 573.1-1.8 576.8<al
base of sepals> 577.4-3 578.1 579.10 631.1 637.2 640.2 645.0.2-0.5 647.1 651.2
652,0.1 655,1 658,1 662.1 664.4 665.1 679.12 681.2 684,15 686.0.4-0.8<1.0>
687,0.5-1.5<2> 692.1 695<reddish brown> 698,0.1-0.6 699.0.2-0.8 700.1 701.2
702,2 727<I. rhizomatosa prefers low wet woods. stream banks. and

wooded areas at the base of canyons. bluffs, and hills. It is found mainly in

the eastern half of the state. Exceptions include populations in Caddo and
Comanche Counties. Flowering is from August to November. >

# Tidestromia <(Nutt.) Standl.>/

2.11 3,1 9,1/2/3 16<stellate pubescence. older stems somewhat glabrous> 22.2
25,1 26,2 29,10-50 77,2-3 78,1 79.2 88,8-7 90,6-22 91.0.5-2.2 93.3 94,17 95.4-9
96,1&297.2118,2-30 119,17 1222 132,18 134.2 143,]1 145,0.7-1.8 146,1-3 206.1
211,2212,1 214,13 215,5 219,1 221,12 222,5 223,0.5-1 224,1.75-3<3.55> 226.6
227.17 229.4 230,1 231,10 237.5 243,1 245.2 248,5 249.0.5-1 250.1.75-3<3.55>
252.6 253.17 254.4 255.1 256,10 306.1 307.5 315,2 317.2<at base> 320,1-2 322.1
329,0.5-1<1.3> 343,1 352.1 354.2 357,0.1-0.3<0.5> 359,1 363.2 364,0.1-0.2<2.5>
367,1 368.4 370,1 374,1 375.1 376.4 377,1 679.12 681.2 686.0.5-0.8<1>
687,0.5-1<1.5> 689,1 692.1 697.0.1-0.5<1> 699,0.2-0.8<1> 725<This genus is
represented in Oklahoma by 1 species.>
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# Tidestromia lanuginosa <(Nutt.) Standl. Espanta Vaqueros>/

2.11 3.1 9.1/2/3 16<stellate pubescence, older stems somewhat glabrous> 22.2

25,1 26,2 29.10-50 77.2-3 78.1 79.2 88.8-7 90,6-22 91,0.5-2.2 93.3 94,17 95.4-9
96,1&2 97,2 118,2-30 119,17 122.2 132,18 134,2 143,1 145,0.7-1.8 146,1-3 206.1
211,2 212,1 214,13 215.5 219,1 221,12 222,5 223,0.5-1 224,1.75-3<3.55> 226.6
227,17 229.4 230,1 231,10 237.5 243,1 245.2 248.5 249,0.5-1 250.1.75-3<3.55>
252.6 253,17 254,4 255.1 256,10 306,1 307.5 315.2 317,2<at base> 320.1-2 322.1
329.0.5-1<1.3>343.1 352.1 354.2 357,0.1-0.3<0.5> 359,1 363.2 364.0.1-0.2<2.5>
367,1 368,4 370,1 374,1 375.1 376,4 377,1 679,12 681.2 686,0.5-0.8<1>
687,0.5-1<1.5> 689,1 692.1 697.0.1-0.5<1> 699.0.2-0.8<1> 727<T. lanuginosa is a
weedy species that is commonly found in bar ditches. sand dunes, field edges. grass
flats, stream valleys, and at the base of sandstone and gypsum ridges. It is found

in the western half of the state including much of the panhandle.>



APPENDIX D
TONAT

*SHOW: Translate into natural language

*HEADING: Amaranthaceae of Oklahoma

*LISTING FILE TONAT.LST *PRINT FILE TONAT.PRT
*DATA BUFFER SIZE 6000

*INPUT FILE SPECS

*SPECIAL STORAGE

*TRANSLATE INTO NATURAL LANGUAGE
*OMIT TYPSETTING MARKS

*REPLACE ANGLE BRACKETS

*OMIT CHARACTER NUMBERS

*OMIT INAPPLICABLES

*ITEM SUBHEADINGS

*LINK CHARACTERS 1-18 19-20 21-22 24-29 64-65 66-67 70-86

87-91 114-119 131-136 143-146 156-159 160-161 166-169

179-182 189-192 193-196 202-210 211-214 215-224 233-235 236-249
257-262 268-271 272-287 294-299 305-306 307-320 321-329 332-335
336-338 339-341 343-351 352-357 358-364 366-369 371-373 377-378
379-384 385-388 390-394 395-404 411-412 413-415 416-429 436-441
447-450 451-466 473-478 484-485 486-499 500-508 511-514 515-517
518 520 521-522 523-528 529-532 534-538 539-548 555-556 557-559
560-573 580-585 591-594 595-610 617-622 628-629 631-639 640-645
646-652 654-657 659-661 665-666 667-672 673-676 679-689 691-702

703-704 705-706 707-708 710-715 716-717 718-719 720-723

*INPUT FILE CHARS

*PRINT HEADING
*INPUT FILE ITEMS
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