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SEEDS AND FRUITS OF
NORTH AMERICAN PAPAVERACEAE

By Cuanees R, GUNN, curafor, BARC Seed Colloefion, and bolanist, Plant Trexonomy Laboratory, and MARGARET
J. SEnDIN, lechniciun, Need Quulity Leboralory, Noptheasiern Begion, Agricellural Researeh Service

This study conslitutes an investigation of ex-
ternal and internal seed charvacters and exter-
nal fruit characters of native and naturalized
papaveraceous speeies found in North Ameriea.

As we define this family, it has 24 genera and
an estimated 268 specieg (table 1), Because we
recognize the family Fumariaceae, the fumaria-
ceous genery were excluded from this study.

DISTRIBUTION

The centers of diversification for this family
have traditionally been defined as western
North Ameriea and eastern Asia (42) ;% or
southwestern United Stutes especially Cali-
Ffornia, eastern Meditervanean and Asia Minor,
and Tibet and western China {(J4). While con-
tributing to the studies of Duke (74} and Duke
et al. {15}, we had an opportunily to colleel and
analvze data on the worldwide distribulion of
papaveraceous genera and species. Qur results
are given in table 1,

Fitteen of the twenty-four genera have en-
demic speeies in North America, Of these 15, 11
are endemic genera in North America. Two
other New World genera have a large number
of their species in North America. More than
three-fourths of the Argemone species and al-
most half of the Boeroniu species are native to
North America.

Within North America the center of the fam-
ily's diversification is in southern California
and ifs envivons. In figure 1 the compound num-
bers on the concentric aves represent the de-
creasing number of geunera and species as one
moves away from {he epicenter. lu soulhern
California the 10 genera and 22 endemic spe-
cies are the highest concentration of genera

* Now computer technician, Ditta Systems Application
Division, Northeastern Region, Agriculural Research
Service,

*Thatic numbers in parentheses refer to Literaturve
Cited, p. 93.

and possibly the highest concentration of en-
demie species in the world. The oulermost
northern are in Alaska has five native Papaver
spp. The only native membey of the family in
the Gaspé Peninsuia and New Ingland is Sen-
guinaria cenadensis (69, 70). When the arc
reaches the West Indies, the number represents
Boeconia fruteseens. The arc through southern
South America has five drgenone spp., which
are native to central and southern Chile and
Avgentina. The island of Hawali has one en-
demie species, Argemone glauca L. ex Pope,
Atthough Canada and the Unifed States have
recent regional, Provinee, or State floristic sur-
vevs, the only major Mexican flovistic survey
that includes papaveraceous species was pub-
lished in 1922, and only the woody species and
their near relatives were included (72). To
compensate for this ineguity, we have prepared
tuble 2. We helieve this is the first time the
Mexican papaveraceous species have been histed
with their distribution. The fable was pre-
pared with the ecoperation of Efraim Hernan-
dez X, and Stephen D. Koch, Herbario-Hortorio
de la Rama de Botanica, Escuela Nacional de
Agricuitura, Chapingo, Mexico (CHAPA);
Ramon Riba, Herbario Nacional, Instituto de
Biologia, Mexico City, Mexico (MEXU); J.
Rzedowski, Escuela Nacional de Ciencias Bio-
logicas, Lahoratorio de Botanica Fanerogamica,
Mexico City, Mexico {ENCB); Field Museum

1
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TABLE L.—Distribution of endemic papaveraceous species by genera

North  Central ‘South West - Furope North Soﬁth Asia Minor, Far Australia, ~ Total
Genus - Ameviea America America Indies Africa “Africa  Soviet Union’ East  Hawaiian species?
Islands

3

29
11

2

Aretomeeon Torrvey and Frémont o~
Argemone L. oo it
Borconia. L.,
Cunbye Parry ex A. Gray
Chelidonium L, - .ooolo.. et e e . ] ] " 1
Dendromecon Bentham ]
Dieranostigmae Hooker f. and
Thonipson
Eomecon Hance
Esgehseholzia Chamisso
Glaweinm Adanson :
Hesperomeeon Greene o oo oo oeme
Hunnemannia Sweet o
Hypecoun: L. .. 4 , f (17)
Marleaya R. Brown 2 2
Meconella Nuttall 03
Meconopsis Viguier 44
Papaver L. (100)
Platystemon Bentham 1
Pteridophyllwm Siebold and Zuccarini_ . . . 1
Roemeria Medikus (9)
Romneye Harvey 2
Sanguinaria L. Z__ . ’ 1
Stylomecon G. Taylor 1

Stylophorum Nuttall : ; 5
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Total species ; {31) ' (107) (268)

1 Sum of components may exceed total, because some species are native to niore than one of the defined regions.
*Numbers in parentheses are estimates; others are actual ecount:
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FiovRe L-—Distribulion of ondemic New World and Hawailan papaveraceous genera and species, Tivst digil repre-
sents number of geuera, second the number of species. Distance between ares is about L300 km.
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Seientific name

f

Aguascalientes
1 Baja California

i

I

i
S S S

Argemone wlbiflore Hornemann

(A, @b LESUY.) oot

Hrgemone aride Rose

HArgemone brevicornwtn G, B. OQwabey _ i .o - s
Avgemone ehisosensis G. B, Owabey . __ .. PR !

Argemene echineta G, B, Ownbey ____ [ mmmem « e

Argemone fruticose Thurber ex A, Grayo . .._.
Argemone gracilenia Greene R o F,|
: - M,U!
Argemone graciiente Greene X 4. i :

pleiecanthe Greene ssp. pleincenthe _______ e
]

' Campeche

r——
1
L

TABLE
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2 —Distribution of native and

Chihuahua

Coahuila

L

i

Distrito Fedoeral

5
:
s,
|
!
_.i

Estado de Mexico

Guanajuaty

Guerrerc

Argemone grendifiora Sweet __________ ..
i ;
Argemone mexicone Lo oo o - M

Argemone prunile Durand and Hilgard o~ )
Argemane ocfirelewcn Sweet oL MU EW,

orhrolewen XX A, pleiacantha Greene
ssp. plelecantha _

I

I
Argemone achrelenea Sweet ssp. 11 ;

1
Argemone platyceres Link and Otte .| __.i M

Argemone pleiaeunthe Greene . ____j___._ e

Argemone polyanthemos (Fedde)
G. B. Ownbey
{Argemone intermedia Sweet) . _|_____
Avrgemone sanguittea Greene o ____{.____ Lo

Argentone subintegrifelic G, B, Ownbey_|_____ ;B U
Argemene superba G. B, Ownbey . |_____

M

EF,
MU

M

F]M’

Boccanin erborea S. Watson | I

Borveonie fritescens L. .. .

Boceonia graciits Hutehinson _— : -

Becconin tntegrifolic Humboldt and !
Benpland  —oo-- :
Boeeondn lafisepale 8, Watson ... SR P

Ser footnote ab end af table,

EF,
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naturalized pepaveracecus gpecies in Mexico?
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TABLE 2.—Distribution of native and noaturalized
' |

]

-

Scientific name

Aguascalientes
aja California
Campeche
Chiapas
Chihuahua
Coahuila
Distrito Federal
Estade de Mexice
Guanajuate
Guerrera

Boceconie rulcanica Donnell Smith
(8. oblanceciata Lundell) _
ChelidonDom majfus L. : t
Dendromecen wigide Bentham _..___.__ e EF, |
: MU
Eschscholzio cuespitose Bentham - ._ F !
Eschacholzin culifornice Chamisso . CE, !
{E. douglassii Bentham) : - F,M,
. U

Eyehseholzia clegans Greene (E, crassile . .
and E. ramose Greene) o ____ fm e FM,
: u

Eschscholzin frufescens {Greene) J.
T. Howell (E. palmeri Rose)
Eschycholzie glyplosperma Greene
Eschseholsto mericana L. o _ el F,M,

¢ Y :
CE,
Egchseholzio mingfiflora 8. Watson . __ P
! e
Eschacholzia parishit Greene ____ .. e ML

Hunnemannio fumariifolic Sweet

Puparer rhoeas L. - - :
Papaver somudferin Lo oo
Pletystemon californicis Bentham

Romnoya conlteri Harvey
Romneya trichocelyr Eastwood
ERemneya sp. ——
Stylomecon heterephylle G. Taylor

' See preceding text for explanation of
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paparveracesus species in Mexico >—Continued
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of Natural History, Chicago, 11l (F); Univer-
sity of Minnesota Herbarium, St. Paul (MIN) ;

and 3. National Herbarium, Smithsonian In-
stitution, Washington, 1).C, (US).

TAXONOMY

Even though the taxonomy and nomenclature
of most North American papaveraceous taxu
are stable in recent North American flovistie
surveys and monographs, we followed some
treatments more closely Lthan others. The mono-
graph by Ownbev (36) was adopled as the au-
thority for drgemone. Munz (52) and Munz
and Keck (54) were used for the California
taxa. In the other regions of North America
the most recent Roristic surveys were consulted.
One major exception lo the stubility of the
North American papaveraceous taxonemy and
nomenciature invelves the endemie arctic-alpine
species of Paparer. These poppies (Puperer
section Lasiotrachyphylia Bernhardi) (38) are
primarily Alaskan though planis may be found
in the alpine niche as far south as Ttah and
Colorado.

Because of diverse taxonomic opinions as to
the definition of a species, we have followed one
treatment that we believe is the best {hus far
produced (7#). Even this treatment has praob-
lems that can oniy be solved with more re-
search, In aceepiing Welsh (79), we do not
accept all or part of the arctic-alpine poppy
species concepts of Hultén (J7), Kiger (39),
and Léve (7).

The genus Hesperomecon 18 recognized in
Munz (52) but not in Munz and Keck {(54),
where it ig placed in synonviny under Meconella.

Wa agree with Munz that there is sufficient
taxonomic evidence to recognize Hesperonecon,
We also found while reviewing the notes of
Ernst® that he thought Hesperomeeon should
he recognized as a genus (74).

Seed characterislies of Lthe family have been
summarized by Fedde (78), Gunn (27), Le-
Maout and Decaisne (43), Lubbock (48), Me-
Clure (48}, and Martin {57). Isolated seed
identification at the species level generally has
Lbeen restricted to a few weedy or commercial
species or fo species of pharmacognostical in-
tevest (4. 6, 712, 17, 34, 36, 41, 55, 64, 63, 67,
68, 74, 76). Usually seed characteristics have
been omitted or oniy mentioned superficially in
State, Province, or vegional floras, or floristic
SlEPVEYS,

Fruit characteristics of the family have heen
summarized by Fedde (79) and LeMaout and
Decaisne (4.4). Although fruit characters have
been used for species identification of Papaver
(9} and Argemone (56), they have not been
used in the same manner in which Isolated seeds
have been used for making identifications, Most
of the floras contain at least a partial descrip-
tion of the fruit. A fruit key was prepared fo
assist in identifying the seeds, because entire
Truits or fruit fragments may be found with
the seeds.

PROCEDURES

Seed and fruit data in this bulletin have been
data banked in a 370-168 IBM computer at the
Waushington Computer Center. The data bank
of native and naturalized North American spe-
cies ¢ supplemented wilh information from
species not found in North America.

Data banking procedures and programs were
modeled after Gunn and Seldin (2¢) and Morse
(52). Five of the six major program routines
described in detail in these publications were
used in this study, viz, CMPARE, DSCRBZ,
IDENTY, KEY?2, and MXCHEK. Thzy = - be
summavrized as follows: CMPARF "w». tiee

parameters for comparing different species:
(1) The characters of one species are compared
with those of the other species in the matrix,
(2) each species is compared with the other
species in the matrix and the comparisgn given
is the minimum number of differences, and (3)

*Wallace R, Ernst’s untimely death terminated the
carecr of the only modern North American plant tax-
anomist who wus spending most of his thme {n taxonomie
research on the Tamily Papaveruccae. We appreciate
the coaperation of Edward S. Ayeusy, chairman, Boluny
Department, Smithsonian Institution, who gave us ac-
cess to unpublished notes and seed samples that Dr.
Ernst had colleeted or accumulated.
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the actual differences belween gpecies ave enu-
merated., DSCRIZ generates an English lan-
guage deseription of encii species in pue of three
ways, viz, by seqguence, by decreasing impor-
tance values, and by selected characters.
IDENTY enables the user Lo select specific chay-
acters for identification. KEY?2 enables the user
Lo select the lype of diagnostic key needed to
solve a specific problem. MXCHEK is a malrix
checking program designed to locate format
frrors,

With this study it is possible (o idenlify all
seeds and fruits to genus and most seeds and
Truits to species by using the keys or by com-
paring unknowns to the photographs and draw-
ings. Both external and internal seed characters
were used in preparing the seed keys, descrip-
tions, and illustrations, because external seed
{opography was not ahways sufficiently discrete
to identify the seeds.

Collateral dala presenled with the seed and
{ruit descriptions include notes about origin,
distribution, and uses of the plant. Major syn-
omyms are noled when they have heen used as
legritimate epilhets in recent foras or mono-
araphs. One or more references to plant illus-
trations in North Amervican floras are recorded.

The authenticated seed and fruit samples
were used Lo prepave the illustrations and keys.
Most of the illustrated Argemone seeds and
fruits came from specimens identified by G. B.
Ownbey. Additional seed and fruit samples,
many identified by comparison, were used to
complete the survey for each species.

Lxternal seed topography was observed at 10
to 60 magnifications with a dissecting stereo-
scopic micrescope equipped with an ocular mi-
crometer. QLservations were made at 10 X,
except as noted. At least 25 seeds from 1 to 50
samples were examined for each studied spe-
cies.

The large seed pholegraphs were taken at 10
S oon 10 by 15 em Ektapan film using a Polaroid
MP-1 Land Camera equipped with one macro-
extension and a 4.5 T lens. These photographs
are supplemented by a small photograph show-
ing the actual size of the seeds, a 1:1 ratio. The
macreextension was not used in making the
smaller photographs. A white, gray, or black
background was used depending on the celor of
the seed sample. The sceds were hand selected

and mature, excepl where noted, and arranged
=0 thal various aspects could be seen.

Embryo drawings within the longitudinal
oulline of ithe endosperm were made with a
camera lucida fitted on a slereoscopic micro-
seope. IHlumination was provided by an above-
stage microscope foodlamp, In preparing seeds
for dissection, malure specimens of representa-
tive size and shape were placed in a softening
solution of 74 pevceunt distilled water, 25 per-
cent methyl alcohol, and 1 percent dicetyl
sodium sulfosuccinate {aerosol OT). Seeds of
Argentone ehisosensts, Boceonia spp., Dendro-
meeon  rigida,  Eschscholzia  cavspitosa, E.
californica, Hiunnemonnia fumariifolie, San-
guinuria eanadensis, and Stylophoruwm diphyl-
lirm turned Lhe softening solution a pale to dark
vellow after soaking in it for 2 hours. Seeds of
the other species did not affect its color. The
sceds were kept in solution for one-half to 3
days depending on permeability and consistency
ol the seedcoat. The embryo-endosperm draw-
ings are shown at 10 X.

The length of the soaked seeds was defer-
mined and the outer seedcoat peeled or chipped
off leaving the intact endosperm encased in the
inner seedcoat, The length of the endosperm
was determined, the embryoc was excised, and
its length and cotyviedon-embryo ratio were de-
termined.

The Buorescence observation was made in a
darkroom with crushed dry seeds using a Ray-
tech LS-7, 85 amperes, longwave uliravioclet
lamp. When seeds capiable of fluorescing were
scaked iIn softening solution and crushed, they
flucresced. However, we found these resulfs
more difficult to interpret than the results of
the dry crushed-seed iests.

The capsule illustrations were prepared by
Regina 0. Hughes of the Smithsonian Institu-
tion from vouchered fruiting material. Most of
the illustrations depict a representative cap-
sule. Two capsules are used for some species
to illustrate natural capsule variation. All cap-
sules are shown at their natural size, and some
capsules or capsule parts are shown at a higher
magnification to illustrate clearly certain de-
tails.

In the 1egends for the illustrations the num-
ber after the collector’s name refers to the
voucher herbarium specimen.
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At least one seed and one fruit sample of each
studied species are documented by a voucher
herbarium specimen. The depository of these
specimens is indicated in the figure legends by
tiiese symbols:

(BRY) Brigham Young University Her-
barium, Provo, Utah

{COLO) University of Colorado Aluseum
Herbarium, Bonlder

{DAQO) Phanerogamic Herbarium. Plant
Research Institute, Canada Department of Ap-
riculture, Ottawa

(DHEL)Y Davies Herbarium of the Univer-
sity of Louisvilie, Louisville, Ky.

() Field Musenm of Natural History
Herbariam, Chieago, 111

(GH) Gray Herbarium of Harvard Uni-
versity, Cambridge, Mass,

{(1SC) Towa State University Herbarium,
Ames

(JEPSY Jepson Herbarium of the Univer-
gity of Culifornia, Berkeley

(MINY  University of Minnesota Herbar-
um, 5t Paul

(N4) 1.8, Nationul Arberetum Herbar-
inm, Washington, D.C.

(NY) New York Bolanieal Garden Her-
barium, Bronx

(SFSCY California State University Her-
barium, San Francisco

{SH1H  Southern
Herbarium, Dallas, Tex.

(1IC) University of California Herbar-
ium, Berkeley

(U3) 1%.5. National Herbarium, Smith-
sonian Institution, Washington, D.C.

(UT) University of Utah Herbarium,
Salt Lake City

(UVIC) TUniversity of Vietoria Herbarium,
Victoria, British Celumbia

Methodist  Universily

SEED MORPHOLOGY

Papaveracecus seed characters have not been
used as a primary character io orgunize the
genera as they have been used in the Solanaceae
(.28). We have been able to group the external
seed characters of the North American species
inte several alliznces, viz, arillate versus non-
avillate, straight versus curved seed, lignified
versus coriaceous outer seedeoat, or dot present
versus dot absent on inner seedcoat, If these
alliances have phylogenetic significance, it can
only be determined by studying all the genera
and most of the species.

Papaveraceous seeds arise from amphitro-
pous or anatropous ovules. The ovules are usu-
ally numerous on each placenta. The placentas
vary from 2 to 18. The ovule is solitary and
hasal in Boceonia.

The seed characters discussed here are in the
order given in the section on Synopses of Seed
and Fruit Characters. The terminclegy illus-
trated in figure 2 is used in these descriptions.

Dimensions of seeds ave length (long axis of
seed without regard to hilum position), width
(at right angles to length and in same plane),
and thickness (short axis of seed). The seed
length of DBocconin spp. and Dendronecon
rigida is gifficult to determine, because their

Lases are covered by well-developed arils. The
length of these seeds was determined from the
apex of the seed o the base of the aril.

Seed ocutlines arve categorized as angulavr {ir-
regular), C-shaped, comma shaped, D-shaped,
eilipsoidal, ellipsoidal with one flatiened side,
fusiform, obovate, reniform, spherical (or
nearly so}, or combinations of these outlines
(fig. 2). Seeds borne at the ends of linear cap-
sules tend to be more angular because of capsule
wall or adjacent seed pressure. An apical or
subapical depression is visible on the surface of
seeds of Bocconia, Saunguinaria, and Siylopho-
vum diphylltum (fig. 2). A depression or colored
dot is present on the outer seedcoat of Areto-
mecon and Hunnemannic. The cuticle often
obscures this area. The outline may be modified
by the presence of a basal or subbasal nipple,
All the species in this survey usually bear a nip-
ple, exeept Roemeria refracta, The nipple may
be abzent on seeds of Chelidoniiem majus and
on some seeds of Puparer vhocas. The nipple
may be emergent, prominent, or elongate (fig.
2}. In Eschscholzie the nipple appears to be a
remnant of the funiculus., On Argemone seeds
there may be one or two points that slightly
modify their svherical shape.
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SEED TERMS
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The seeds are usually terete or nearly so in
cross section. Romneya voulteri and R, fricho-
calyr may be either terete or sectorial in cross
section, and Hesperomecon ineqre is flattened in
eross section (0.5:1).

Mature papaveraceous seeds are usually uni-
form in color {except Paparer somuiferum) and
moenochronie. The seedeoat may be dull or shiny.
Regina Q. Hughes classified buasic seedegat
colors in natural light as amber, biack, brown,
gray, green, ocher, purple, and white. They are
often inodified by descriptive adjeciives such as
bright, dark, duil, light, pale, or one of the
listed colors. ‘These as well as honey coloved
appiy to aril and raphe colors,

Seedeoat reticulation (best seen at 10 or
30 N, execept where noted) is a reliable feature
in identifying papaveraceous seeds. Usually
only one reticuiation, a primary one, is present
on the studied seedcoats. Eschscholziv spp., Pe-
porer somudferen, and Bomneya spp. have both
da primary and secoudary reticulation. Epider-
mal cells of the seecdeoat are often hroken down
during maturation so that only the lateral cell
walls persist, Thus mature seedcoats often
resemble a coarse or fine meshwork, composed
of regular or irregular fields, Length of field
sizey was categurized as minute (less than 0.1
mm}, smafl (0.1-0.2 mm), moderate (to ¢.3
mm), and large {(more than 0.3 mm). Basic
field shapes were calegorized aus regular or ir-
regular. & regular field may be cireular, oblonyg,
rectangular, or square. An irregular field has an
irregular or an unpredictable shape. Oceasion-
ally laterval cell walls are eroded during seed
maturation to such an extent that the seedcoat
is smooth or nearly so. When this occurs, the
reticulum is inconspicuous at 10 >, or if is
composed of a meshwork of colored lines that
may be conspicuous or inconspicuous depending
on the color contrast between the lines and the
fields, Qccasionally the outer and lateral cell
walls persist and give the seeds like those of
Romneya spp. a granular rather than a miesh-
work appearvance. The walls of the reticulum are
single except for Rormeria refracta, where they
appear to be doubled. The height of the walis
may be inconspicuous, moderate, bold, or wing-
iike. These walls vary in thickness from thin to
thick, and their shape varies from straight to
wavy. The reticulation of some Papuver spp. is

two parted, with a broad regular pattern of
rectangular fields on the dorsal side and irregu-
lar pattern of fields on the two lateral sicdes. The
irregularity increases near the hilum. Seedeont
reticulation terms ave illustrated in figure 2.

An aril is present on seeds of 8 of the 2d
papaveraceous generu. The presence or absence
of the aril is a generie character. The aril is
usually firmly attached to the seed, though ac-
casionally an aril may separale from a Boceonia
seed, Some Boeconia spp. and Stylophorum di-
phyffion have o ruffled aril, whereas other avils
are not ruffled. In some Boceonia spp. the aril
may be lobed. [t may be longer than the seed,
the length of the seed, one-half the seed length,
or shorler than one-haif the seed length. If in
the last category, the avil may be a basal, sub-
basal, cuplike, or {ateral (winglike) patceh (fig.
2). Arils muy be beige, honey colored, or darker.
The papaveraceous aril is generally believed to
represent a dispersal mechanism, whereby ants
attracted to the succulent avil will transport
seeds wway from the parent plant. The presence
ar absence of the aril has not been assigned
phylogenetic importance, indicating that phylog-
enists believe the aril has evolved independ-
ently in this family.

A raphe is frequentty present on seeds in Lthe
Buphorhiaceae, Geraniaceae, Papaveraceae, and
Sarraceniaceae, 1t represents a part of the fu-
niculug, which {s adnate to the outer seedcoat.
A raphe may be a ridge, wing, or a colored line
(fig. 2). Papaveraceons raphes exhibit all three
forms; the ridge is most common. A poorly de-
veloped raphe occurs on some Paparer spp.

The hilum of the studied seeds is often diffi-
cult to locate. Generally it is not large, specially
colored, or ornamented. Seeds of Argemone spp.
may bear a rather conspicuous crateriike hilum,
whereas seeds of Hunncmannie fumariifolia
often have a conspicuous light-colorved ovate
hilum. The hilum on Paparer somniferiem seeds
is ‘neonspicuous, but the hilar avea is often
discolored. The hilum is located in the notch of
C-shaped, commua-shaped, and reniform seeds
and is basal or subbasal on seeds with other
shapes.

A cuticle envelops the outer seedcoat of the
studied seeds. Duriag seed disseclion the cuticle
may he separated from fthe outer seedeoat hy
seraping or peeling (Argrmone spp.) or if may
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he ingeparable {some Paporer spp.). The cuticle
asuaily bears only a primary reliculation. Flow-
ever, the cuticle of Eschscholzia spp. and Rom-
st spp, bears bolh a primarvy and secondary
reliculation. In Weehscholzia fobbil The walls of
the primuary reliculalion are winglike, and in
K. glypfosperma the walls ave thicker than in
the other species. When the culicle is peeled or
seraped From the seedeoat, it s usuall;s amber
Lo dark brown, While in softening solution, the
reticulwm when viewed from below vaually ap-
pears as dark brown Lines. The cuticle over the
ficlds s usually translucent and is the lighler
color, 1 is separable fram the ouler parl of the
outer seedeoal in Dendromeeon and Hunneman-
e, but il s apparently inseparable from the
outer part of Lthe outer seedeoal in Hoveonia spp.

The outer seedeoal, exchuding the culicle, may
vontain as many as four distinel layers {17, 64,
ga, &y, which ave visible when viewed in cross
secbion with a compound microscope or instru-
menl of similar magnification, These layers are
not discernible when vxing 2 30 . stereoscopic
microscope. We identified two types of outer
seedeonts, simple and compound, using a steveo-
seopie microscope. A simple seedeoal peels as
one laver exelusive of the culicle, which may or
may nob be separable. A simiple seedeoul may
he coviaceous or lignilied, Because there is no
clear separalion between coriaceous and ligni-
lied, we huve arbitravily defined a coriaceous
seedeoat as being pliable and less than 0.1 mm
in thickuess, wherens a lignified seedeoat is
brittle and (.1 mm thick or thicker. A compound
seedenal is composed of fwo dislinet layers, usu-
ally & soft taver over u lignified layer. The cu-
ticle of seeds of Poceonia spp. is adnale to the
soft outer layer of the outer seedcoat.

The inner seedeoat is always membranaceous,
one veli thick, and usually amber, seldom green,
yvellow, oy while, This seedeoat may bear a con-
spieuous dark dot or the dot may be absent. The
loealion of the dot on the endosperm-embryo
drawing is not significant an a left-to-right
basis. However, its location is significant in
velationship lo the apex and base. If present,
the dot is benecuth the apical end of the raphe
and represents the point of atiachment of the
vaseular bundle to the inner seedcoat, The guter
and inner seedeoats are united at this point. The
inner side of the ouler seedeont always bears a

sear of Lhis union, though very faint in some
species. During dissection the inner and outer
seedeoats mayv readily separate al this point of
atlachment, or they may be inseparable. 1f in-
separable, the inner seedeoat tears at the point
of allachment. Thus any dol that may be pres-
enl would he missing Trom the incompleie inner
seedeoal (Glawcivm fluvam and Stylophorum
diphyttion) . The dot is conspicuous and usually
preseat in seeds ol srelomecon, Argenmone,
Dendroneeeon, and Maeleaya, Tt may be present
o absenl in Fupnentgnn/ o and Saughinarie,
depetding on the dissection technique or the
candition of the union. The dot may not be dis-
cotored on inney seedcoals ol some Boceoniu
spp. This area may be nearly the color of the
inner seedeoat and slightly depressed. A smaller
discolored area may occur on the apieal point
of curved or reniform seeds. This area is not a
dot. Rather it is o palch, vsually inconspicuous
because of ils size, that covers the apical point
(Canbya, Paparer, Platystemon, ERocemerig,
Romneya, and Stylomecon). This paleh may be
morphologically similar Lo the dot, but the patch
is nol as conspicuous as the dot and is essen-
tially the sante color as the inner seedcoat.

The endosperm is fleshy or granular in the
sludied species, and it is usually white, seldom
amber, green, orange, or yellow. Oil droplets
are the color of the endosperra. The endosperm
usnally fluoresces bluish white, seldom yeliowish
white or reddish orange, or il is nonfluorescent.
Except for a few species, the endosperm is oily
and emiis oil droplets when teased wet. These
may be well-defined droplets or minute droplets
that resemble smoke at 10 ¥. Endosperms of
Cunbya aierea, Meconelle denticulata, Papaver
alaskanum, P, macounii, and P, pygmaenwm are
granular, separating into granules when teased
wel. These endosperms de not emit oil droplets,

The embryo is usttally linear. A linear embryo
is several times longer than broad, straight or
curved, and the cotvledons are not genevally
expanded or flatlened in cross section. A spatu-
jate embryo, the second embryo type, seen in
Eschsehalzia cocspitose and some seeds of Boc-
eonda, s similar to a linear embryoc except for
expuanded cotyledons, which are wider than the
raclicle. All studied Fscehacholzia spp. seeds, ex-
cepl F. valiforniea, possess an embryo with
spatulatelike cobvledons, viz, flatlened and
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curved in cross section, except that the width ot
the cotyledons is about equal to the width of the
radicle. The third embryo {ype is rudimentary
and is found in Boeconiu, Dradromeeon, and
Sanguineric. A rudimentary embryo is globular
to oval-oblong and small (one-fifth or less length
of seed). Docconit embryos vary in length and
thus their ratios vary. Although most of these
enmbryos ave rudimentary, an occasional embryo
may be linear or spatulate, Tmbryo lengths in
the other studied genera are nol as variable as

DEFARTMENT OF AGRICULTURE

i Doeeonia. Martin (377) was consulted in de-
fining these embryo terms, and they are illus-
trated in figure 2. The color of the embryo is
the same or nearly the same as the endosperm.
The embryo-seed ratio was rounded to the
nearest fraction.

The colyledons may Le pavallel or divergent.
The cotyledon-embryo ratios are rounded to the
neavest fraction. The only studied North Amervi-
can species that has eleft cotvledons is Esch-
selolzia eadifornioa,

FRUIT MORPHOLOGY

The papaveraceous gynoecium ig generally
composed of a single pislil. However, in Plufy-
stemon the pistils are several and cobevent, The
ovary is superior and one loculed, ravely several
loculed by union of intruding placentas or two
loculed by a spurious septum in Glaweium. The
ovary matures into a one- to manyv-seeded cap-
sule, which usually dehisces by valves, valvelike
carpels, or pores. The fruit is indehiscent in
Fypecowm (a Burasian genus), Plefystenon,
and cultivars of Papaver somnpiferum, which
were selected and perpetuated for their seed
refention  chavaclervistie. These indehiscent
fruits ave technically not frue capsules, because
they lack a regular dehiscence mechanism. In
the following discussion, Platystemon fruits and
nonpore-bearving Paparer somnifrrum fruits
witl be called capsules fo aveid using the general
term fruit. A style may be absent or present,
Stigmatic characters have some diagnostic
vitlue especiaily in the genus Paparer. Exeellent
capsule illustrations may be found in Fedde
(19).

In general, capsules have been studied more
than seeds and also have been used as evidence
in constructing evolutionary hypotheses (5),
Two major hypetheses summarized by Hutch-
inson (.1.3) involve unique fruits of Platystemon
and Glaweium. Platystemon is thought to be a
primitive genus because of its multiple pistils.
It is more clogsely rolated to the Helleboraceae
{ Ranunculaceae) than are other papaveraceous
genera, In Huichinson’s phylopenelic scheme,
the Papaveracene is intermediate between Helie-
horaceae and Podophyllacene,

Although Lhe Plafystemon azgregate fruit
appers to be prunitive and resembles a ranal-

tan agerepate fruit, Arber (2) concluded from
anatomical evidence that this fruit is basically
similar Lo the capsule of Paparer spp., though
topographically dissimilar. The spurious septum
found only In capsules of Glaweiuwm has been
used at the other end of the evolutionary scale
to show a transition Letween the Papaveraceae
and the “climax family” Cruciferae (4J). Re-
search revealing this transitien is found in Les-
tiboudois (44. 45). Although their fruits may
be similar, their seeds are not.

Ernst (75) enumerated these fruit charac-
ters. among others, for the four subfamilies he
founded: Chelidonioideae, two-valved capsule
(three to five valved in Stylophorum diphyl-
lum) ; Papaveroideae, usually more than three-
valved capsule with valves dehiscing apically:
Eschscholzioidene, two-valved conspicuously
ribbed capsule with valves dehiscing basally
and violently; and Platystemoncideue, capsule
splitting through the placentas, without forma-
tion of valves. Although the seed characters do
not correlate witn these subfamilies, capsule
characters fit the subfamilies somewhat better.

The capsule characters discussed heve are in
the order given in the section on Synopses of
Seed and Fruit Characters. The terminology
illustrated in figure 3 is used in the capsule de-
scriptions,

A capsule may be glabrous or armed with
hairs, bristles, prickles, or spines. There are
two fypes of hair hases, plain and tuberculate.
The type of base has diagnostic value in identi-
fving Puperer capsules. As we define lhristles,
they occur on capsules of Paparer argemone,
i hybridum, Roeweria refracte (occasionally
and only on Lips), and Remaneye spyp. Prickies
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ared spines are found only on capsules of A gye-
mone spp. and are arbitranily differentinted by
fength and thickness. Prickles are miniature
spines, Spines are usually simple, though com-
pound spines veewr on capsules of Argomone
auranticee, A, cehingla, and A, squurrosa ssp.
squarrose. The bagse of spioes may be herba-
ceouns o nonherbaceous, These characters are
iHustrated in figure 3.

The surface of the capsule may be smooth,
wrinkled, or nerved. The nerves may be con-
spicuous  {(thickered or discelored) or incon-
spicuous {impressed ov essentially the color of
the capsuie}.

Basie shapes of mature capsules prioe to
dehiscence were calegorized as clavale, ellip-
soidal, fusiform, globuse, lanceolatle, linear,
oblong, obovate ovale, and turbinate (fig. 3}.
Although a linear capsule may be either strajght
or curved, the other shapes are straight.

The length of the capsule was measured from
the apes of the stigma to the base of the capsule.
The diumeter was determined using nondehis-
cent cwmmules,

Papaveraceous capsules vary from one seeded
¢ Boceanin} to many seeded.

Capsule colors are usually tan to brown, sel-
dom tinged with black, pray, green, or red.

Capsules may be dehiseent or indehiscent.
Dehiscenee may be by two Lo several valves or
valvelike carpels or by several apical pores
(Paparcr und Stylomecon), The valveg may
open basipetally ¢l{rom apex to base) or acro-
pekally (from base to apex). The manney in
which the capsule dehisces is consistent for each
zenus but not for all the subfamilies that Ernst
founded. The valves may remain straight, barely
opening {Arefontccon merriawii and Romaceya
spp.y, or they may curve, coll, or twist and open
to their base or apex. Valves thal open about
halfl way are found in Argemone spp., and
valves that open fully are represented by Stylo-
phorene diphylhon. Only in Boeeonin spp. and
Chelidontem majus are the valves repulariy

decidoous. Two studied species have capsules
et do not dehisee by valves, valvelike carpels,
ur pores, viz, Plalystemon eadiforniens and cer-
tain cullivars of Pupuver somniferum. Al-
though the frail of Platystraron hreaks apart
at joints or placentas, it has no regular mecha-
nism for dehiscence, As previously noted, cap-
sules of cerlatn cultivars of P, somniferwm have
been selected fur their seed releniion, viz, lack
of funclional apieal pores. Valveltke carpels,
whith are not lrue valves because no ribs are
present, arve found in Hresperomecon and Meco-
nefle, Capsule Lerms ave illuslrated in figure 3.

Two types of capsule ribs, indurate and frag-
ile, may be present. These ribs are the major
vascular bhundles of the capsule and represent
dehiscence sutures, The ribs unite at the apex,
oceasionally Torming a style,

The valves of Doeconia and Chelidonium
majus ave deciduous, whereus the valves of the
olher studied penera arve either not deciduous or
nol present,

A styie may be present or absent. If present,
it is persistent and usually single. Platysiemon
hus several siyles.

The stigma, which also persists, possesses one
of these shapes: Dise (Papaerver), flaplike, glob-
ular, or ray (Cuanbya) (fig. 3}. The stigmatic
surfuce may be confluent or discreie (lobed).
The lobes may be notched, The disc-type stipma
possesses several rays, and the number of rays
has diagnostie value. A flaplike stigma may
have two divergent or appressed segments. The
position of the stigma in Plafystemon is in the
primitive position, allernating with the pla-
ceulas (40). Although Ernst (76) described
the posilion and number of stigpmas for the
famity “as many as and alternate with the pla-
centue,” he was apparently considering only the
native New World generu. The more advanced
genera such as Glaueium have stigmas in line
with the placentas. This stigmatic position is
found in members of the Cruciferae as well as
the Saxifragaceas, which are also thought to
have a ranatian ovigin (J3),
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SEEDS AND FRUITS OF NORTH AMERICAN PAPAVERACEAY
SEED KEY TO PAPAVERACEOUS SPECIES

L. Seed enclosed magly in o fewd segment (Orail indebiscenty  Plalystemon californicns
1. Seed falling froe of dehiscent capsule.
2. Arvil present,
3 Seed 4 mm or more i length; aril covers hase,
1, Funiculus persistent {dissect avily.
. Aril covering up to one-fourth of seed and somewhal ruffied _.__ -
. Lo ... .Bocronin frutescens
5. Aril covering up Lo one-thivd of seed und vuftied ___ .. ... Hocconin rilcanicu
4. Fuaicolus deciduons {dissect aril).
6. Aril pyramidal, not taperimg along raphe.
Apieal dot of juner seedeonl, il present, rough and nol discolored
et e — o JBoveonia integrifolie
i Agm.tl dat of inner sm‘dm‘ll smoukh .md brown to blackish brown.
Aril two lobed . e e Buocconin yracilia
8. Avrit unlobed . N e e an2Dendromecon vigida
H, Al not pyl‘;tmi(lall apt‘nng, dltmg raphe.
8. Seed with apical depression __._ . . __ ... Bocconin arborea
8. Seed wilh subapical depression o o oo o Borconin lativepole
3. Seod less than 4 mun in length; aril lateral to subbasal,
10, Aril one-haif leapth of sead or longer.
i, Aril longer than seed.
12, Seed more than 3 mun wong ... R, Sanguineria canadensis
12, Sced less than 3 mm ORE o vcoe e oo Stylophiarum diphylhom
11, Aril shorter than seed.
13, Aril up to one-half length of seed

__Muacleaye cordatn

13. Aril about as long as seed .. . oo e Arctomecon humilis
10, Aril less than one-half lenglh ol seed.
G4, Arit winglike, a laternd pateh L0 L. e Chelidoninan. mojus
14, Aril not winglike, a subbasal palch.
15, Seed obovalte _ .. .. _. e e e Arelomevon merriamii
15, Seed cllipsoidal with one ﬂ.ttteued side _oooo.__drctomecon californica

*\til absent.
. Seed appearing minutely granular or tubereulate.

17 Seed spherical-pbhovate . . . _ L oo Huanpnemannin fremar iifolia
. Seed angular and rregular io (‘lll[!‘a(}l(i.li with one flattened side.

18 Endospermy nonfluovresecenl ool o e Romneya coulleri

18. Endosperm faintly fuoreseing bluml! white _____.._Romueya {richovalyx

18, Seed smooth except for walls of reticulum,
19. Reticulntion compound {composad of primary and secondary reticula-
tion), conmpicuous at IR X,
99, Primary reticulation comiposed of thick walls, diserele Tumps, or
winglike projeclions.

91, Reticulation winglike ceewrocoooon oot cmme o ceeme oo BSehscholzie lobbii
21, Reticulation not winglike,
29, Retivalation thick walled _. . oo oo _Eschscholzia glyptosperma
22, Reticulation lumpy.
23, Heed cllipsoidal; raphe conspicuous . .- Eschschelzia elegans
93, Seed cssentiadly spherieal; raphe often inconspicvous .
- - e e e B ehscholzia frutescens

20, Pummy IPUL{ILI.UO{I cmnpnwd of thin walls,
94, Secondary reticulation a neiwork of colored lines __Papaver somniferun
24, Secondary reticulation a network of walls.
26, Cotyledons cither cleft or brouder than radicie {thus embryo
spatulate).
26, Cotyiedons cleft, not broader than radicle __.Eschscholzia californice
24, Cotyledons entive, broader than rvadicle ___ Eschycholzic caespilose
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23. Catyledons neither ¢left novr broader than radicle,
27. Seedeoat purplish brown; reticulation ian __Eschscholzie femmondi
27, Secdeoat acher te hrown; veticulation tan,
28. Seed spherienl io angular, 1.3-1.8 mni long . __
e e am e m i mm e = e e e D RC s R olzie rhombipetala
28. Seed spherical to ellipsoidal, seldom up to 14 mm long _.__
Eschseliolziu hypeeoides, E. wmexieune, E. mimnetiftorn, E. parishii
19. Reticulation simple, conspicuous or {neanspicuous at 10 %,
20, Seedeoat shiny, reticulation barely visible al 10 X as a network of
colored lines.
30, Seedeoat bearing shriveled and [rveguently dark subbasal pateh;
so0d retiFOrM o e e e Pt ystemen californicus
311 Seedreoat without subbasal pateh; seed seldom renilorm.
31, Fields Trregular at 30 x,

32 Endosperm granulai oo il ii rmmmaceecme—e-=Canbya anrea
32, Endosperny oily .. e memr e m e e ity candida
31. Fields cireular at 30 X.

34. Embryo nearly length of seed o _Hegperomeeon lineare

33. Embryo sbout one-half (net exceeding three-fourths) length

of seed.

34. Raphe about one-half length of seed; endosperm granular
....... e ———— ——Meeonelle denticnlata

34. Raphe about three-fourths length of seed; endosperm oily
_____________________________ Meconella ealifornica, M. oregana

29, Seedeoat dull to spmewhat shiny, reticulation easily seen at 10 X as
a network of walls,
35, Seed spherical or nearly so o ___ Argemene spp. (p. 23)
35. Seed C-shaped, D-shaped, comma shaped, or reniferm.
36. Reticulum complex, either appearing double walled and winged
or fields bearing faint te conspicucus network of colored lines.
37. Reticulum simple but appearing double walled and winged

_____________________________________________ _Roemeria refrocte
3%7. Reticulum compound with rvegular walls and faint to con-
spicnous network of colored lines in fields . __ Papaver somniferum

36. Reticulum simple.
38. Seed D-shaped -_- _—
38. Beed C-shaped, comma shaped, or reniform,
39, Seed comma shaped.
40. Endssperm oily.
41, Raphe a line to low ridge about cne-half length of
soed - — Papover alboroseum
41. Raphe about three-fourths length of seed.
42, Embryo one-fourth to one-third length of seed _.._
— ___Papaver nudicanle
42, Embryo one-seventh to one-sixth length of seed ____
Papaver vacdicatum

Glauchem flavum

40. Endosperm granular.
43. Seed less than 1 mm long __Papaver macounit, P. pygmoeum
43. Seed 1 mm or more in length.
44, Seed 0.8-1 mm leng . _____Papaver macounii
44. Seed 1-1.4 mm long — Papaver aluskanum
39. Seed C-shaped to reniform.
45. EBmbryo less than one-half length of seed.
46, Reticulum pattern on lateral sides different from pat-
tern on dorsal side; seed 0.9 mun or more in length ____
______ —— Papaver argentone
46. Reticulum pattern uniform; seed 0.8 or less in length
—_— Papaver celifernicum
45. Embryo one-half or more length of seed.
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47, Cuticle susily separvated frow seedecont {when seed
soaked) oo L. oo o e o Niglomevon helerophylle
47, Cuticle barely, if at afl, sepurable from seedcont (usu-
ally jost walls of reticulumy,
48. Reticulum walls conspicuousiy wavy _..__ Papaver rhoecus
48. Reticulwin walls essentizlly straight,
49. Seedeoal purplish gray; seed 0.6-0.8 mm long __
e e e e e Papuer dubiiem
9. Seedcoat ocher to brown; seed (L7=L4d mm fong _.
e em i o . _Papawer hybridum

FRUIT KEY TO PAPAVERACEOQOUS SPECIES

L. Fruil complex, 6-25 uggregated pistils oo Plulystemon celifornicus
Lo I'ruit simple (one pistil),
2. Fruit linear (at least 10 times longer than wide).
3. Fruit indehiseond, separating inlo segmoents .. Plutystemon californicus
3. PFruit a dehiscent eapsule.
£, Valves or valvelike carpels three Lo four.
D, Valves separating from three Lo four ribs oo Roemeria vefracta
. Vadvelike curpels not separabing from ribs; ribs absent.
6. Capsule 1-1.0 ¢ long {plant of Pacific NW) o __Meconellu oreganu
6. Capsule Lb=-3b5emlong . _______ Meconelle culiforwica, M. denticulata
4, Valves two,
7. Valves smooth, nerveless between two sufures,
8. Capsule divided longiludinally by septum; apical dehiscence ____
__________________________________ Gluncinm flavwm

S. Capsule withoul septum; basul dehiscence __._______Chelidoniunt majus
T. Vulves nerved between two sutures.
9, Ribs indurade ... __ e e Dendrowcecon rigida
9. Ribs fragile.
10. Torus inflated - e _Fschscholzin spp.
10, Torus not mfated Funnemaennia fumarifolia

4, Fruit not linear (less than 10 thmes longer than wide).
1t, Capsule with zere or two valves; if zero, dehiscenca by pores, or inde-
hiscent in some cuwitivars of Pepaver somuniferum.
12, Valves two.

13. Capsule one seeded, gray o black o __ Boceonia spp.
13, Capsule two to many seeded, tan to brown.
14, Capsule flatlened (i-2 mm thick}, obianceolate . _____ Maclewye cordeta

14. Capsule terele, linear, cilipseidal, or Tusiform.
15, Capsule ellipscidal to fusiform, 5-15 mm wide__Senguinwric canadensis
15. Cupsule linearlike, 1-4 mm wide Chelidonium majus
12. Valves zerp; capsuie apically dehiscent by pores,
16. Capsuie glabrous.
17. Style present, 1-3 mwm dong o ____._. Stylemecon helerophylla
17, Style absent.
18. Capsule subgiobose to oblong.
19, Disc rays separate at apex, forming distinct lobes, usually

meore than 2 ¢m in diameber L _______ Papuver somniferum
19, Dise rays notched, not forming distinet lobes, less than 2 em
in diameler . __ R — Papuver vhocos

18, Capsule ¢luvate, turbinate, or narrowly obovate.
20. Capsule 8-!6 mm longr, bearing four io seven conspicuous

IHOEVES o oo ee e e o e e e e m = o e Papaver celifornicim
20, Capsule 15-20 mm long, bearing five to nine inconspicuous
Y= o - S —Papuver dubinm

16. Capsule pubescent te bristly.

19
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21, Capsule bristiy,
22, Capsule clavate to ohlt)rm'—(‘y}ind1'ic11|, 1a-22 mm long _
e i e Prq}mu' wrgemone
22, Capsule ellipseidal to ovate, 8=12 mm long .. ... . Pupaver hybridum
21, Capsule pubescent.
23, Hairg with tabereulate bases,
2, Stipwmatic dise as wide ax capsule; capsule with four to five
conspiruous nerves . . . e e Papaver walpolel
24, Stigmatic dise narrower tlmn l:m.uloat pm Lmn of capsule; cap-
sule with Tour to seven inconspicuous nerves.
25, Capsule bromd avate to plobose; dise vays five to seven oL
. e .. . Pepaver wlbaroseion
25, Capsule narvowly uho 1te' (1151' ruys f(:ur tu ﬁ\'t' e e
[ . .  Paporer pygmacym
23. Hairs withour lulterculete bases.
26, Capsule nerves ¢anspicuous . o Papuper pavennil, P, nuedicanle
26, Capsule nerves ineonspiclous Pupever alaskarnum, Pooredicafum
11, Capsule with 3- 12 valves.
270 Capsule glahrous.
28, Stigma globular,
an, Capsuie apering to hase,

30, Capswle less than 1em long 0 L v e retomecon Rumilis
3. Capsule 1 oemt oor more o length,
31 Capsule 1.3 2 em long 0 Lo .. dretomecon californica
31 Capsole 2.5 em or more in length _ . co-Arefomecon merrinmit
29, Capsule rounded ab base, nol Lapering.
82, Capsule 2 om ordess in length o . . CoLoa._. drpemone homeree
a2, Capsule 2.5 em or more in length | _“.*1 rgemune moecieena f, felocarpa
28, Stipmn net globular,
83, Capsele 8 -14 mm long; vibs absent o . L. .- Hesperomeeon tineare
33, Capsule LS4 mum long; three ribs presente . Canbyo qureq, O, candidu

Capsule pubescent or spiny.
34, Capsule with soft pubeseence, never bristly or spiny. Stylepliarum diphyllun
3. Capsule spiny or bristly, hairs may be preseat or absent,

35, Curpels seven or more.

36. Curpels 7-12; bristles less Lhan 4 mm long _ .. ___ e ——————

______ e e e Rymneya eowltert, B, irichocalyx
36, Cd.I])le d-:; s:plmf.nrl li nan or more in lenglh oo Lo

e e i e A pgenione albifiora ssp. wlbiflore

35. Carpels 5ix or less.
37. Spines basally herbaceous,
a8, Largest spines compound.
d%. Lurgest spines 1536 mm .. ... ._.--Argemoene aurantivea
39, Largest spineg 8-15 mm.
40, Capsule 20-85 mm long; valves Lhree to Tour.Argemone echinala
40. Capsule 35-45 mm long; vialves four to five ...
PO .....,._,.._..__--..-—_.\...__..J‘l igemone RGUILFTOSI B8P, SQUHOTrTrose
38. Largest spines simple.
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41, Spiges up to & mm long; capsule broadly ovate .
e Argeniope fruficosn
41, Spines & mm or more in length; mpsuk* et wonte,
42, Irickics absent .. CoArgomone afbiflorn ssp. albiflorn
42, Prickies present.
48, Capsule narvowly ellipsoidal, 10-14 mm wide
. oo CArgemoene albiflora ssp. fexone
43. ('apn.ult- oblong-ellipseidal Lo lanceolate, 14-18 mm
wigde . . A rgentone sguarresa ssp, glabrala
27, Spines nob hasally lntl)‘wpmn
44, Spines essentially equal and oflen seatteved.
4i. Spines slonder, ass than 1 mum wide at base,
46, Capsule broadest nepr hase . o Argemeine subinlegriloliv
A, Capsule broadest above base.
47, 8pines §-8 vun longg; capsule Li-16 mm wide

h-‘.u HIHY fm;fniuusu BRI areunieola
i %plm‘q G- S (- 1111 o lowgr; canstle 814 non wide
. . e Argemone gracilenla
43, Rpmm :tuut mm or more in width wl Imqu
48. Capsule IPW Lhan 2 . dongr
£8. (apsuile 2 cm or more in length,
48, Prickles present . . . Argemene merieann {0 mericona

o oo Argemone superba

449, Prickles absent © . . _Argemene eorygmwbosa ssp. corymbosa,
A, grandiflore {(hoth submpecies}. A, munilo ssp, rohusia, A.
achraleven ssp ackrofewea, A, plelaewitha 58p. pinnnlisecku
44, Spines unequal.
i Prickles abseat,
#l. Largest spines slender, 1 mm or less in widlh at base.
532, Bpines 6 mm or less in leagth ___ . o s e
....... o Argemuone plvivea m.‘m sqp pletecanthe
52, Spines 7-10 mm long . Argemone arizontea, 4. ehisosensis
H1. Largest spines slout, more than T nun witde ab hase.
53, Capsule rounded Lo truncale of apex .- Argomeone plafyeerus
53, Capsule tapering {0 apex . Argemone genea. A, pleincantha
sap. aarhigua, A, polyenihemoes

5it, Prickles present.
ol Largest spines stoul, more {han 1 mm wide at base_ _Argemone
grandiflora ssp. aroiala, &, munite ssp. argentea, A, oclrolenca
ssp. glenopetaln, A, sanguinea
4. Largest spines slender, 1 num or less in width ot base.
85, Prickies and.'or spines spreading e ool
o rgemene aridu, A, brevicornnda, AL paotile ssp, munite
35. Prickles and or s1. <5 incurved.
56. Largest spines incurved, up to §

mm loag oo
e e e mem e e e A rgemone munittn ssp. rofundele
5. Lar;.‘:es:t spines spreading, up to 8 mm loug Argemone hispida

21
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SYNOPSES OF SEED AND FRUIT CHARACTERS

Arctomecon californice Torrey and Frémont

Arclomecon californicn: A, Seeds X 18; B, silhovette of
seeds X 1; C, endosperm-embrys drawing X 10; D,
dehiscent capsule X 1; £, dehiscent capsule ~ 2.
Brandegee, Clark County, Nev. (US).

‘ellow-Flowered Desert-Poppy

Seed 2-25 > 1-1.83 X 1-1.2 mm, ellipsoidal
with one flattened side, with apical depression
concealed by loosely adhering cuticle, bearing
prominent basal nipple, terete in cross section.
Seedcoat shiny {dull when immalure), grayish
brown to tobacco brown, wrinkled, appearing
nonreticulate. Relicnlum inconspicuous, at 30 X
stralght walls forming a regular pattern of
minute rectangular fields, color of seedcoat, Aril
a subbasal patch attached to raphe, honey
colored to darker. Raphe a ridee length of seed
or nearly so, color of seedcoat. Hilum on nipple,
inconspicuous, Cuticle separable from seedcoat,
reddish brown, Quter seedcoat weakly lignified,
less than 0.7 mm thick, black, Inner seedcoat
membranaceous, faint amber, bearing apical
brown dot. Endosperm fleshy, whitish, fluorese-
ing yellowish white to bluish white, oily, when
feased wet emitting oil droplets. Embryo lineay,
white, one-fourth to three-fifths length of seed.
Cotyledons parallel, up to one-third length of
embryo, uncleft.

Capsule glabrous, with three to six incon-
spicuous nerves, ovate to obovate, 1.8-2 cm
long, 9-12 mm in diameter, many seeded, tan to
reddish brown, dehiscing apically by three to six
valves, which separate from three to six in-
durate ribs, valves not deciduous. Style, if pres-
ent, less than 1 mm long. Stigma globular with
three to six notched lobes (usnally six).

Notes: Yellow-flowered desert-poppy is an en-
demic perennial of southern Nevada (Clark
Co.) tonorthwestern Arizona {(northern Mohave
Go.}. The specific epithet was applied when the
region was Mexican and California covered a
ruch larger territory. The plant is locally used
as an ornamental. Gray (22) claimed to have
illustrated this species; however, he described
and illustrated 4. humilis,
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Arctomecon humilis Coville

Aretomeeon uomifis: A, Seeds X 10; B, silhouette of
seeds X 1; (O, endosperm-cimbryo drawing X 10; D,
dehiscent capsule X 1; E, dehiseent capsule X 2.
Ripley and Barneby 4945, Washington Gounty, Utah
(NY).

White-Flowered Desert-Poppy

Seed 2.3-27 X 1-1.2 X 1-1.2 mm, ellipsoidal
with one flattened side, frequently with apical
depression, bearing prominent basal nipple,
terete in cross section. Seedcoat shiny (dull
when immature), tobacco brown, somewhat
wrinkled, appearing nonreticulate, Reticulum
inconspicupus, at 30 X straight walls forming
a regular pattern of minute rectangular to ir-
regular fields (superficially resembling a finger-
print because cross walls are poorly developed),
color of seedecoat. Aril linear, up to length of
seed, frequently thickest and broadest at basal
end, honey colored. Raphe present as a ridge if
aril not length of seed, otherwise poorly de-
veloped, color of seedeoat. Hilum on nipple, in-
conspicucus. Cuticle separable from seedcoat,
reddish brown. Outer seedcoat weakly lignified,
less than 0.1 mm thick, black. Inner seedcoat
membranaceous, faint amber, bearing apical
brown dot. Endosperm fleshy, whitish, fluoresec-
ing bluish white, oily, when teased wet emitting
oil droplets. Embryo linear, white, one-fourth
to one-third length of seed. Cotyledons parallel,
one-fourth to one-third length of embryo, un-
cleft.

Capsule glabrous, with three to six incon-
spicuous nerves, ovate to obovate, 7-9 mm long,
5-6 mm in diameter, many seeded, tan to brown,
dehiscing apically by three to six valves, which
separate from three lo six indurate ribs, valves
not deciduous. Style, if present, up to 1 mm
long. Stigma globular with three te six notched
lobes (usually four).

Notes: White-flowered desert-poppy is an en-
demic perennial of southwestern Utah (Wash-
ington Co.) and northwestern Arizona (Mohave
Co.). One of the larger populations occurs in
the vicinity of St. George, Utah, where in a good
seascn the desert is abloom with this handsome
plant. The plant is locally used as an ornamen-
tal. This species is illustrated in Gray (22)
under the name A. californice. The seedcoat
reticulation Insert in the plate is inaccurately
drawn,
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Arctomecon merriamii Coville

Aretemecon moerriemii: A, Seeds » 10; B, sithouette of
seeds » 1; (', endosporm-embryo drawing X 10; D,
indehiscent capsule X 1; £, indehisvent capsuie 3 2.
(A-C} Gilman, Inye County, Calif. (US); (D-E)
Coville and Gilman 406, Inyo County, Calif. {US).

Bear-Poppy

Seed 1.8-2.2 > 1.2-14 X 1.2-1.4 mm, ob-
ovate, with apical ov subapical dot concealed by
cuticle, bearing emergent to prominent basal
nipple, lerete in cross section. Seedcoat shiny,
dark purplish gray, wrinkled (resembling retic-
ulate patiern), appearing nonreficulaie. Reticu-
lum  inconspicuous, at 30 X straight walls
Torming an irregular pattern of minute irrvegu-
lar hields, color of seedeoat. Aril a subbasal
pateh  attached to raphe, honey colored to
darker. Ruphe a ridge length of seed or nearly
50 (resembling a longitudinal wrinkle), color
of seedcont. Hilum on nipple, inconspicuous.
Culicle separable from seedecoat, but not as eas-
ily as preceding species, dark reddish brown.
{Cuticle when removed wet emits minute oil
droplets resembling smoke.) Outer seedcoat
weakly lignified, less than 0.1 mm thick, black.
Inner seedcoat membranaceous, faint amber,
bearing apical or subapical brown dot, Endo-
sperm fleshy, white, fluorescing yellowish white
te Bluish white. oily, when teased wet emitting
oil droplets. Embryo linear, white, one-third to
one-half length of seed. Cotyledons parallel], one-
third to one-half length of embiyo, uncleft.

Capsule glabrous, with three to six incon-
spicuous nerves, narrowly obovate, 2.5-4.5 cm
long, 8-11 mm in diameter, many seeded, tan
to brown, dehiscing apically by three to six
valves, which separate from three to six indu-
rate 1ibs, valves not deciduous. Style up to 2
mm long, Stigma globular with three to six
notched lohes.

Notrs: Bear-poppy is an endemic white-
{lowered perennial of eastern California (Inyo
Co.) to western Nevada (Clark and Lineoln
Cos.). This species is a member of the Death
Valley fora. It is a rare plant and is usually
Tfound on loose-rock desert slopes at elevations
from 900 to 1,300 m. Like the other two species,
this one is Jocally used as an ornamental. Bear-
poppy is illustrated in Abrams (7).
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Argemone spp. Prickiv.Poppy

Seed {tuble 3) -3 mm in all dimensions,
spherical or nearly so, without depression, bear-
ing emergent to elongile busal nipple, tereie in
eross section. Seedeoat dull to shiny, shades of
Irown ceeasionally with red underlones or with
blue sheen, not wrinkled, reticulate. Reticulum
moderate to bold straight walls Eorming a regu-
lar pattern of small to large cireular, oblong,
rectangular, or square fields, Aril absent. Raphe
a ridge Lo wing cone-third to nearly length of
seed, color of seedeoat, Hilum on side of nipple
or between nipple and raphe, conspicucus be-
cause ol ils cralerlike appearance. Cuticle
separable from seedcoat, amber, OQuter seedeoat
weakly lignified to lignified, up to 0.3 mm thick,
dark brown to bLlackish. Inner seedcoat mem-
branacecus, amber to white, bearing subapical
eolored dot. Endosperm fleshy {granular in 4,
eelinete and A, subintegrifolic), white, fluo-
rescing bluish white, oily to not oily, when teased
wet emitting conspicuouns, inconspicuous (re-
sembling smoke), or no oil droplets. Embryo
linear, white, more or less one-half length of
seed, Cotyledons parvallel, occasionally uneven,
poorly developed to one-half length of embryo,
eutire,

Cupsule (table 3} elabrous or bearing com-
pound and-or simple spines {longest spines 4-
35 mm long) occasionally intermixed with
prickles, surface visible to obscure {depending
on amount of armature}, three to six (rarely
seven) inconspicuous nerves, ellipsoid, lanceo-
late, oblong, ovate, or combinations of these
shapes, 1.3-5.5 em long (including stigma), 8-
25 mm in diamefer {excluding armature), many
seeded, tan to brown, dehiscing apically by
three to six {rarely seven) valves, which sep-
arate from three to six {rarely seven} indurate

ribg, valves not deciduous. Style if present, up
to 4 mm long, Stigma plobular with three to six
(rvarely seven)} labes.

Notes: The monograph by OQwnbey (J6) was
used, especiaily for distributional notes (table
3). Mosl of the studied seeds and capsules cume
either from G. B. Ownbey or from herbarium
specimens that he annotated. He did not iden-
Lily these specimens: A, corynibosn 8sp. corym-
bost (capsule), . kispide (seed and capsule),
A, platyeeras (capsule), A. polyanthemos (seed
and eapsule), and A, bwrneree {seed and cap-
sule). Argenione, commonly known as prickly-
pappy. thistle-poppy, thornapple, chicalote, or
earde, is an American genus except 4. glauca L.
ex Pope, an endemic of the Hawaiian Islands.

These annual and perennial herbs (A. fruti-
cosa is a shrub) may be found in “coastal arveas
of southeastern and southern United States; in
the west from southern Montana and western
South Dakota southward across the plains to the
Gulf of Mexico; southwestward to California,
Arizona and New Mexico; throughout the West
Indies, Mexico and Central America; in South
America in Chile, Argentina, Uruguay, Para-
guay, Bolivia and northward along the coasts to
the Isthmus of Panama; Hawail; A. mexicana
by introduction in tropical and subtropical lands
arvound the world” (56}. Some Argemone spp.
are capable of hybridization. However, the spe-
cies are usually spatially or ecologically isolated
from each other.

In Latin America, seeds of A. mewxicane and
other species of Argemone have heen used as a
purgative or a substitute for ipecacuanha. The
juice of many species has been used in treating
ophthalmia (56). All species and subspecies ex-
cept A, fwrnerae are illustrated in Ownbey (56,
57).



TABLE-8.—Selected seed and fruit characters and plant distribution for North American Argemone spp.

Seed Capsule

; Spine
Reticulation

Type® Size®

Valve . Surface'

(number)

Length
{mm)

Shape? Size
(mm)

Argemone spp.

Type® Base® Longest

length (mm)

albiflora ssp. albiflora _ 1.9-2.1

albiflora ssp. texana _. 1.6-1.8

arizonica
awrantiace
brevicornuta
chisosensis
corymbosa ssp.
corymbosa
corymbosa ssp.
arenicola

echinal@ o - .o

fruticosa
gractlenta
grandiflora ssp.
grandiflora
grandiflora ssp.
armata

hispida

mexicana f. mezicana -

mexzicana . lefocarpa _ 1.7-2

munita ssp. munita —__
- munita ssp. argentea -
munita ssp. robusta  _-
munita ssp. rotundata..

ochroleuca ssp.
ochroletca
ochroleuca ssp.
stenopetale
platyceras
pleiacantha ssp.
pleiacantha

2-2.2
1.8-2.2
2.3-2.7

2-2.6

n el-el ob
ob—ob el

nel
el ob-la
nel-ob
ov
nel-la
nel-la

ov-la
laov
b ob—el
b ov
1i2l-n el o¥
b ob-el
ob, b-n el
ov
ob-n el
ob-nel
n-bel, el ov
el la-la
el-ella
ov-n el

la—ov la—obel

la—ov la-ob el
b el-el ov

ov—el

25-35 X 12-16
20-45 x 12-15
(~25)
25-40 % 10-14
25-45 x 12-15
35-45 x 10-14
40-50 x 15-25
25-40 % 8-10
30-45 x 8-13

25-30 X 10-15

25--35 X 14-16
20-35 x 10-14
14-22 % 10-15
30-50 x 8-14

20--40 X-10-18
20-40 x 12-16

30-40 (=50) X
12-18
25-45 X 12-20

25-45 x12-20
25-45 % 9-14

25-35 x 10-14
35-50 x 10-18
30-556 x 12-18

35-50 X 14-18

20-40 % 10-18
2545 x 14-24

(24~) 30-45 x
10-16

4-5

4-5 (=3-7)

4-5 (-3)

3-5
3
5-6
3-4
34
4-5 v
v

po—o
v

v

v

4-5 (~3-8)

3-6 v
4-5 po—o

3-4 po

s, nev, npr
s, ev, npr

s, nev, pr

s, nev, pr
s, nev, npr
¢, §, nev, pr

§, nev, pr
s, Nev, npr

s, ev, npr

s, eV, npr
c, 8, hev, pr
S, ev, pr
s, ev, npr

s, ev, npr

S, ev, npr
(ney, pr)
s, nev, pr

s, ev, pr

smooth
s, nev; pr
s, nev, pr
S, 8V, npr
s, nev, pr

8, ev, npr

s, nev, pr
s, nev, npr

s, hev, npr

Upto8
6-8 (—10)

7-10.(-12)
8
8-10
Up to 35
5-6
Up tolD

6-7

5-6

9-11
Uptob
6-8 (~10)

5

SW, MEX
E

SwW
MEX
SwW
Sw
MEX
SW, MEX

SW

NWw, SW
MEX
MEX

SW, MEX

MEX
MEX
NW, SW
E,NW,
SW, MEX
E
SW
SwW
SW
NW, SW
MEX

MEX
MEX

SW, MEX
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plefacantha ssp.

ambigitt «wiiicemmne 1825 b m el la—ov 96-36 (-G0) X 3-4 v s,nev,npr . nh 4-6 (=8) sSw
‘ 10-14 (-18)
pleiacantha ssp.
pinnatisectt wocecece 2.8-2.6 b m el 25-40 % 10-14 34 v s, ev, npr nh 4-5 SwW
polyanthemos .- 1.8-2.1 b m=] n-h el 30-50 > 10-17 3-4 v s, nev, npr nh 8-10 NW, SW
BONGUINCIL ooz s 1,2-1.6 b sm n-b el 95-40 (-50) X 3-5 (~6) v s, nev, pr nh 5-7 (-10) SW, MEX
8-15 (-18)
squarrosa ssp.
SQUATYORL i 2.2-2.6 b m-1 7 el-ov 35-45 % 10-18 4-5 po ¢,’s, nev, pr h 10-15 NW, SW
SqUArToSA SSP.
glabrata . o i _ 2.4-2.7 b 1 oh el-1a ov 25-50 % 14-18 4-5 v s, nev, pr h 8-12 SwW
subintegrifolia ... 1.2-1.5 m sm ov 25-30 % 13-156 5-6 po s, év, npr nh 5-6 MEX
SUPETDU i i — e - b el 15-19 »% 10-11 4-5 v s, nev, pr nh 8~10 MEX
4-6 v smooth —— —— MEX

URerae oo 1.8-1.9 m sm bov 12-18 % 8-10

* Type of reticulation: h=bold; m=meoderate.

? Size of fields: I=large; m=moderate; sm=gmall,

3 Shape of capsule: b=broad; el=ellipsoid; ln=lanceolate; n=narrow; ob=oblong; ov=ovate.

+Surface of capsule: o=obscured; po= partially obscured; v=visible.

* Type of spine: c=compound; ev=even or subequal; ncv=not even (two distinct sizes) ; npr=no prickles present; pr=prickles present; s=simple;
smooth =no spines ot prickles present.

* Base of spine: fi=herbaceous; nh=not herbaceous.

“Range: E=east of Mississippi River; MEX=Mexico; NW =north of 37th parallel; SW=south of 37th parallel.
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Argemone aenea G, B, Ownhey

DEPARTMENT OF AGRICULTURE

Argemone albiflore Hornemann ssp, albiflora

Argemone acnea: 4, Seeds X 10; B, silhoustie of seads
X I ) endosperm-embryy drawing X 1t D, inde-
hiseent capsale X 1. (A=) Qwobey and Ownbey
1618, Hidalge County, Tex. {MIN}; (2} Ownbeoy and
Gwabey, Hudalge County, Tex. {US).

Notes: Brouze-flowered prickiy-poppy is an
annual, bienaial, or short-lived perennial of the
dry plains, low hills, and drainage areas below
1,400 m in southwestern Texas and northeast
Mexico. It may be a hybrid of A, mexicana and
AL sanguineda,

Argemone athiflora ssp. wlbiflora: A, Beeds X 10; B,
silhoustte of seeds X 1; €, endosperm-embryo draw-
ing X 18; D, dehiscent eapsuic X 1. (4-C} Ownbey
and Ownbey 1375, Franklin County, Fia. (US); (D)
Duke and Hurst 17270, field grown (NA)Y.

Noles: White-flowered prickly-poppy is an
annual or biennial of sandy soil of northern
Florida. It has become established from south-
eastern North Carolina to Mississippi, north to
Connecticut, and west to Lllinois and Missourt,
drgemone albe Lestiboudois, used in many
American floras, or flovistic surveys, is a syno-
nym. The plant is aiso {llustrated in Kadford et
al. (82) and Steyermark (73).
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Argemone adbiffora Hornemann  ssp. fexana
G. B. Ownhey

L

Argemone aride Rose

Argemone albiflora ssp, lerane: A, Secds % L0 1, stl-

honetle of seeds > 1; C, enflogperm-ombryo drawing
X 10; {1, dehiscent eapsule > 1, (A= Ownbey
Ownbey 1387, Waller County, Tex. (AIN); {1}
Wuarzlow 26, Industry, Tex. (US).

Nofes: Texus white-flowered prickly-poppy is

an annual or biennial of sandy ovr gravelly soils.
1t is found throughout Texas, northern Arkan-
sas, and seuthern dMissowri, and is thought to
hvbridize with 21, polyendliiemos.

Argemone erida: A, Seeds % 103 B, sithouette of seeds
% 1; O, endosperm-cmbryo deawing X 10; D), dehis-
eent eapsule X 1, (A=) Ownbey and Ownbey 2009,
Zaentecas, dMexico (MINY; (1) Ownbey and Ownbey
2037, Zacatecas, Mexico (US).

Neotes: Desert prickly-poppy, an annual or
short-lived perennial, is lound in the high prai-
ries and intermountain plains between 1,750 and
2000 m in southern Chihuahua to San Lais
Polosi States, Mexico. Found in disturbed areas
and cultivated fields. this plant has weedy tend-
encies.
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Argemaone arizonica G, B. Ownbhey

DEPARTMENT OF AGRICULTURE

Argemone aurantivea G. B, Ownbey

Argomone arizenicu: A, Seeds > 10; B, silhouette of

T

geeds = L1; (7, endosperm-embryo drawing X 10; 0,
dehiseent enpsule = 1. Ownbey and Ownbey 1817,
Cocanino County, Ariz. (US).

Notes: Arvizona prickly-poppy is a perennial
of the precipitous slopes of the Grand Canyon
from 900 to 1,500 m. Because many aveas of the
Grand Canvon are inaccessible, the range may
not be completely known.

Argemone nranticce: 4, Seeds X 10; B, silhouette of
seeds X 1; O, endosperm-embryo drawing X 10; D,
flehiscent capsule x 1; E, compound spine X 2.
{A=-C) Ownbey and Ownbey 1394a, Travis County,
Tex. (MIN); (D-E) Kellough 1%, Bel! County, Tex,
{US).

Noles: This prickly-poppy is an annual or bi-
ennial from the hilly and rocky terrain of south-
central Texas. Its name vefers to its unique
reddish-orange lalex. The capsule spines are
often branched, and they are partiatly covered
with prickles.
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Argemone brevicornuta G. B, Owobey

drgemone chisosensis G. B, Ownbey

Argomnne hretieernute; A, Seeds X 10; B, silhouelle
of seeds % 13 (0, endosperm-embryo drawing > 10; 0,
deliseent capsule % 1, (A=t Ownbey and Ownbey
L5818, (2, 1815}, Chihushun, Mexien (MIN).

Notrs: Short-horned prickly-poppy is a peren-
nial from the gravelly soil of hills and inter-
mountain plaing between 1.200 and 1.500 m in
stuthern Chihuahua State, Mexico.

Argemone elidsosensiz: 4, Seeds X 10; B, silhouvette of
seeds ¥ 15 €, endosperm-embryo drawing x 10, 14,
dehiseent capstie ¥ L Ownbey and Buker 2998, Pecos
County, Tex. (MIN).

Noles: The Chisus Mountain prickly-poppy ts
i biennial or perennial of the arid plains and
mountaing at 900-2,000 m of western Texas
and adjacent Mexico. At higher elevations the
plant iz very distinetive; however, at lower
elevations it is difficult to separate Lhis species
from other Argentone spp. in the area.
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Argemone corymbosa Greene ssp, corymbosa

DEPARTMENT OF AGRICULTURE

E : o3t Greene ss8p. arenice
{rgemone corymbosa Greene ssp, arenicolu

G. B. Ownhey

\.,

ph,

g\i\ ‘vﬁf

--r

Argemone eorgpbnga ssp. corymbosa: A, Seeds X 10;
Fiosilhouwelle of seeds 1) (7, endosperm-embryo
ileawing ~ L0; ), dehiseenl capsule ¥ 1. {A=()
Ownbey and Ownbey 2130, San Berpardino County,
Calif, (NY) ;{4 Welsh and Moore 3620, Emery
{'ounty, Utah (RRY}).

Nofes: This perennial prickly-poppy is found
‘ndry open Rats, slopes, dunes, and washes from
156 to 800 m in the sand and granitic soils of
the Mohave Desert, Calif. The seeds are bluish
black and appear to have a grayish bloom, Ar-
gemone fnfermedia Greene var. coryinbose East-
wood 18 o synonym of this species. The plant is
also tilustrated in Abrams {7).

Argemone corpnfiosn sap, arenicale: 4, Seeds X 10, B,
silhouctte of seeds X 1; (", endosperm-embryo draw-

ing X

10; 73, dehiscent capsule X 1, Ownbey and

Ownbey 2164, San Juan County, Utah (MIN).

Notes:!

This perennial grows in rust-colored

sand areas of drv desert valleys and plains at
900-1,500 m in southeastern Utah and north-
eastern Arizona. Its seeds are bluish black and
often bear a grayvish bloom.



REEDS AND FRUITS OF NOKTH AMERKAN PAPAVERACEAE 33

Argemone echinata G. B, Ownhey

Argomone erhineta: A, Seeds X 10; B, silhouette of
seeds X 1; O, endosperm-embrye drawing X 10; D,
indebiscont enpsule X LU; £, compound spine X 2.
{A-{"} Nelsou 6804, Couhuila, Mexico (US); (£}
Palmer 208, (leahuniln, dMexive (US).

Notes: A perennial of Mexico, this prickly-
poppy prows on valiey floors and plavas in deep
clay sotl in eastern Coabuila, northern San Luis
Polosi, and western Nuevo Ledn Slates at eleva-
tions up Lo 2000 m, The larger capsule spineg
are often compound bearing secondary prickies
on their herbaceous base.

Argemone fruticosa Fhurber ex A, Gray

Argemone frulicose: 4, Seeds x 10; B, silhouvette of
seeds ¥ 1; C, endosperm-ombryo drawing X 10; D,
dehiscent eapsules % 1 E, indehiscent capsule X 1;
F, hasally herbaceous spines X 2. {4-C, £-F) Palmer
21, Coahuila, dexico (US); (D) Hinton et al. 18582,
Conhuila, Mexice {US).

Notes: Shrub prickly-poppy or cardo santo is
a perennial of the rocky slopes, hills, and ¢an-
vons of southern Coahuila State, Mexico, at
1,650-1,830 m. The only weody Argemone, this
species has a distinctive shrubby habit. Prain
described the capsules as dehiscing nearly to the
hase {36). Other Argemone spp. dehisce only
one-third the length of the capsule.
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Argemone gracilenta Greene

a1, O

L

f. DEPARTMENT OF AGRICULTURE

Argemone grandiflora Sweet ssp, prandiflora

Argemane grociferta: A, Seeds x 10 [ sithouetle of
soeds N 1 O endosperme-embryo deawing X105 ),
dehiseent eapsule ~ 1, (hwabey wid Ownbey 2076,

Mavicopa County, Aviz, (US),

Notie: This slender prickiv-poppy is a peren-
nial of sandy and gravelly washes, oulwash
plains, and dry flai eroded deserts below 900 m
m west-ventral Arizona, south in the Sonoran
Desert to southern Baja California, Mexico.
This species appears Lo hybridize with -4, plewa-
carthe ssp, ploigeantha in southern Arizona and
northern Senora and with A, plelocantha ssp.
umbigua in ceniral Arizona. The seeds are vari-
able in size, ranging up Lo 2 mm long.

Argemonre grawdiflora ssp, grandiffere: A, Seeds X 105
fi, silhourtte of seeds » 1; €, endosperm-embryo
deawing > L0 . indehiseent ecapsule x 1, Ownbey
and Ownbey 1420, Hidalgo, Mexico (MIN).

Nofes: Chacalote or chicalota grande is an
annual or short-lived perennial growing al ele-
vations up to 1.800 m in east-central Mexieo,
from Hidalgo to southern Tamaulipas States.
The plant is essentially without spines, except
for sparingly spinescent capsules.
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Adrgemone grundiflore Sweel ssp. arnutda Argemone hispida A. Geay
G B Ownhey

.
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1, Seeds = 10 8, ’

Argemoan pamdiflorn ssp. crmatuel -
stlhowstie of seeds > 1) {7, endosperm-embryo draw-
g~ ;£ dehiseent capsule ¥ L (A Ownhey B C
amwl Owabey TG, Nueve Leon, dMexico (MING; {{)
Ownbey  and  (henbey L1, Tamaulipas,  Mexieo
ALLND. Aryrmone bispida: o, Seeds % 10; B, silhouette of seeds
A 1; €, endosperm-embrye drawing ¥ 10; D, de-
hiscent capsule > 13 E, spines and prickies X 2. Gunn
L0065, Fremont County, Ceolo, {NA).

E

Nates: This prickly-poppy is an annuad in
flells mwl woaste areas at elevations of 300-
1,200 m in Tamaulipas to southern Coahuila
States, Yexico.

Neutes: A perennial of prairies, slopes, and sl
fuvial valley floors, this prickly-poppy grows i
the Foothills of the Rocky Mountains at 1,675-
2500 m from seutheastern Wyoming south :
tiirough Colorade Lo central New Mexico. The
species has been given varietul status under '
Ao oplafyecras in Abrams (1), Kearney and
Peehles (.47), Rebbing el al. (64), and Shreve
and Wigging (71).
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Argemone mexicana Lo f, mexicuna

A

Argemone mexieanu 0 merieane: 8, Seeds x 10; B,
sithouctle of seeds » F; {7, endosperm-embryo draw-
ing ~ 10 B, dehiseent capsule X 1. (A-C) Ownbey
and Ownbey 1866, Dade County, Fla. (MIN},; (D)
Pollavd, Cotlius, and Mareis, Dade County, Fla. (US).

Noirs: Devil's-fig, an annual from tropical
Ametica, grows in most of the studied area
and was probably introduced into Mexico, ex-
cept for the Yucatan Peninsula. This weedy
species is also known as carde santo, chicalotl,
Mexican prickly-poppy, thornapple, and yellow
prickly-poppy. It is alse illustrated in Gleason
{21), Long and Lakela (46), and Small (72).
Kingsbury (40) also illustrated this plant and
disvussed ifs toxicity.

Argemeone mexicana L. §. leiocarpu (Greene)

G. B. Ownbey

Argemone mexicana [, lefocarpe; A, Seeds X 10; B,
silhouette of seeds x 1; O, endosperm-embryo draw-
ing % 10; £, dehiscent capsule X I, Bmall 765G, Mon-
roe County, Fla. (US).

Noies: Smooth-fruited devil’s-fig, an annua.
with weedy tendencies, occurs in disturbed areas
of southern Flerida. The piant is tolally devoid
of spines and was originaily considered a sep-
arate species by Greene {7.2).
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Argemone munita Durand and Hilgard ssp.
ritertite

B C D

Argemone munite ssp. munita: A, Seeds X 10; B, sil-
houette of seeds X% 1; O, endosperm-embryo drawing
N 18; 1), dehiscent capsule X 1. {4A-C) Ownbey and
Ownbey 2172, San Diego County, Calif. (MIN); (D)
Ownbey and Ownbey 2174, San Diego County, Calif.
(US).

Netes: This subspecies is an annual or peren-
nial of the dry foothills and slopes at 450-1,46G0
m of nerthern Baja California and north along
the Couast Ranges of California to San Luis
Obispo County. Natural hybridization occurs
with A. munita ssp. retundaia in southern Cal-
tlornia.

Argemone munita Durand and Hilgard ssp. ar-
genten G. B. Ownbey

B Cc b

Argemone maunita ssp. argentea: A, Seeds X 10; B,
silhounette of seeds X 1; ¢, endosperm-embryo draw-
ing X 10; D, dehiscent capsule X 1. (4-C) Ownbey
and Ownbey 2113, Imperial County, Calif. (MIN});
(D} Ferris and Ernst 13160, Inye County, Calif.
(US).

Notes: This perennial grows in washes adja-
cent to dry desert mountain ranges of California
(Inyo to San Diego and Imperial Cos.), south-
ern Nevada, and western Arizona at elevations
up to 450 m in the south and 900 m or more in
the north.
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Argemone munita Durand and Hilgard ssp. re-
busta G. B, Owubey

Argemone munita Durand and Hilgard ssp.
rotundata {Rydberg) G. B. Ownbey

C & D

B_ C D

Argemone munite ssp, rebusta: A, Seeds X 10; B, sil-
houette of seeds X 1; C, endosperm-embryo drawing
X 14: D, dehiscent capsule X 1, Wolf 3403, Ovange
County, Calif. (US).

Notes: This annual is a local endemic of the
dry slopes of the Santa Ana Mountains at 1,500-
1,700 m in Orange GCounty, Calif.

Argemone mamity ssp. rotundeta: 4, Seeds X 10; B,
silbouette of seeds % 1; €, endosperm-embrye draw-
ing ® 10; D, dehiscent capsule X 1. {(A-C) Ownbey
and Ownbey 1820, Coconino County, Ariz. (MIN);
(D} Tidestrom 140, Sanpete County, Utah {US),

Notes: This prickly-poppy is a perennial of
the dry open desert slopes and foothills at 1,200
2,600 m in the San Bernardino Mountains north
to Shasta County (localized in Lake and Colusa
Cos. Calif.), northern Arizona, western Utah,
and Nevada. It was originally described as 4.
rotundata Rydberg (56, 66},
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Argemone ochroleuca Sweet ssp, ochroleuca

B C D

Argemone ochrolenca Sweel sap. stenopelala
{Prain) G. B. Ownbey

Argentone ovhrolenwcn ssp. ochrolowca: A, Seeds » 10;
B, silhouectte of seeds X t; ¢, endosperm-embryo
drawing X 10: ), indehiscent capsule ® 1. {4-C}
Ownbey and Ownbey 2011, Chihuanhua, Mexico
(MINY; () Gentry, Barvelay, and Arguelles 19543,
Jalisee, Mexivo (US).

Notes: Chicalotl is an annual or short-lived
perennial growing most commonly in north-
western and central Mexico up to 2,300 m, It
has become a commeon weed in disturbed areas.
This species will hybridize with A. pleiacantha
ssp. pleincanthu,

B C D

Avrgentone aclrolewca ssp. stenopetaln: A, Seeds X 10;
B, silhouette of seeds X 1; C, endosperm-embryo
drawing x 18; D, dehiscent capsule X 1. Ownbey and
Cwubey 1850, Chihuvahua, Mexico (MIN, US}.

Notes: An annual of valleys and high plains
at 1,400-2,000 m in northern Durango and
southern Chihuahua States, it is also found in
the Mexico and Michoacin States {probably by
introduction), '
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Argenmone platveeras Link and Otie

1515, LS. DEPARTMENT OF AGRICULTURE

Argemone pleiacentha Greene sep. pleiacantha
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Argemone platyerras: o4, Seeds X 107 B, silhouette of
seeds X Ly () endosperm-embryo drawing X 10; 1,
deliscont capsule % L (=) Ownbey and Ownbey
1428, Distrite Federal, dexico (MIN); (D} Duke
and Hurst 17269, feld grown {(NA).

Nofey: Crested prickly-poppy is an annual or
longer Hived weedy plant of open fields at 1,300~
3,000 m from Veracruz to northwestern Micho-
acan and south to northern QOaxaca States.
Abrams () and Kearney and Peebles (37) in-
correcthy placed L. pletycrras in the United
States: however, these publications predale
Ownbey (56). Shreve and Wiggins (71) who
published after Ownbey apparently followed
Abvrams or Kearney and Peebles,

Argemone plefveantha ssp. plelacantha: A, Seeds X 10;
B, silhouette of seeds ¥ 1; C, endosperm-embryo draw-
ing > L0; O, dehiscent capsule X 1. (A=) Ownbey
and Omﬂmv 1757, Grant Couniy, N. dMex. (MIN)Y;
(1) Wooton 2906, Cliz, N. Mex. (US).

Nates: This subspecies is an annual or & per-
enniv.] of the dry, disturbed areas from 750 to
2,300 m of southwestern Wew Mexico and south-

eastern Arizona, south into Sonora and Chihua-
hua States, Mexico. This subspecies hybridizes
with 4. groeilenta and A, ochrolowea ssp. ochro-
lewen.
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Argemone pleiacantha Greene ssp. ambigua Argemone pleiacantha Greene ssp. pinnatisecta
G. B, Ownbey G. B. Ownbey

B C D

Argenone pleincantha ssp. embigre: A, Seeds X 10; B,
sithpuette of seeds X 1; O, endosperm-embryo draw-
ing X 10; 1), (k‘hiSt‘(‘i_!f capsute X 1. {A-C) _0“'“"(‘}’ Argemone ploiecanthe ssp. pinmietisectar 4, Seeds % 10;
and Ownbey 1799, Gila County, Aviz, {(MIN); {1 B, silhouette of seeds X L; C, endosperm-embrye
Peebles, H‘;xrrlson, and - Kearney 4272, Yavapal dvawing X 10; I}, dehiscent capsule X 1. Ownbey and
County, Aviz. {US). Ownbey 1754, Otero County, N. Mex. (MIN}.
Notes: This annual or perennial prickly- Notes: This annual or perennial subspecies

poppy Is found in well-drained, gravelly soils of  prows in the gravelly, limestone soils of the
the foothills of central Arizona at elevations of  Sacramento Mountains, New Mexico, at 1,900—
1O00-1,800 m. It hybridizes with A gracilente 2 200 m. It is the only Argemone found in this
where their distributional areas overiap. Kear-  gprea.

ney and PPeebles (37) probably inciuded this

subspecies angd . grecifenia in their discussion

of AL intermedia Sweel,
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Argemone polvanthemos (Fedde) G, B, Ownbey

Argemone sanguinea Greene

c ¥ b

—%“.\ log
ot
A NS D

Argemune polyanthentos? A, Seeds X 10; £, sithouette

of geeds » 1: ¢, endesperm-ombiryo drawing X 10;
D, dohiscent capsule > 1, Gunn 10027, Larimer
County, Colo. (NAY.

Nofex: Thig annual or biennial prickly-poppy
is found in prairies, Toothills, and mesas from
Montana to Texus at elevations up to 2,100 m.
The species hybridizes with A. albiflora ssp.
torenn. Most of what is ealled 2. intrrmedic
Sweet by several American botanists is synony-
mous with thix species.

Argemone sengiinea: A, Seeds ¥ 10; B, silboueite of
soedls % 1; €, endosperm-embryo drawing X 10; D,
dehiscent eapsule X 1. (A=) Ownbey and Qwnbey
15136, Brocks County, Tex. (MIN); (£2) Cory 52144,
Reeves County, Tex. {NY).

Notes: Red prickiy-poppy is an annual, bien-
wial, or short-lived pervennial found in disturbed
areas with sandy or limestone soils at 1,200-
1,600 m in south to southiwwest Texas and ndja-
cent Mexico from southern Chihuahua and Du-
range to Nuevo Ledén States. The plant is
‘ariable. Shreve and Wiggins (71) placed this
species in synonymy under A. platyeeraes.
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Argemuone squarrosa Greene ssp. squarresa

E

Argemane squarrosa Greene ssp. glabrata
G. B, Ownbey

C

Argemom sguarrogse ssp. squarresit: A, Seeds w105 i,
silhouette of seeds > 13 ¢, endasperm-embryo draw-
g > L1 I, dehiseent eapsule = 13 E, compound
spine = 2, 1A-0) Ownbey and Dwnbey LITS, Lincaln
County, N, Mex. (3IN); (/-£) Rose and Fitch
17022 Hamilton Ununty, Kans, (US),

Notes: This perennial prickly-ponppy is found
al vlevaiions of 1,000-1,800 m in the sandy soils
of prawvies and foothills in western Kansas and
Oklnhoma, southeastern Colorado, and south o
southeastern New Mexicn, The larger capsule
spines are often compound, bearing secondary
privkles on their herbaceous bases.

Argemone squarrosa ssp. glabrate: A, Seeds X 10; B,
gilhouette of seeds ¥ i; O, endosperm-embryo draw-
ing X 10; D, dehiseent capsule ® L (A=) Ownbey
and Ownbey 1744, Culberson County, Tex, (MIN);
t1) Standley 4167, Bddy County, N. Mex, (US).

Nafes: This subspecies is a perenninl of the
arid lands of western Texas and soulheastern
New Aexico from 600 to 1,500 m. Most Ameri-
can hotanists mistakenly identify this subspe-
vies us A, platyecras, which is a native of central
and sputhern Mexico,
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Argemone subintegrifotio G. B. Ownhey

B c

Argemone subintegrifolin: A, Seeds » 10; B. sithouctte
uf seeds N 1) C, endosperm-embryo drawing X 10;
£, dehiseent capsule X 1, Juhnston 3398, Baja Cati-
fornin, Mexico (US),

Nofea: This pricklv-poppy is a little known
perennial from the rocky seils ol northern
Baja California and Angel de 1a Guarda Lsland,
Mexico,

Argemone superba G, B, Ownley

o

B

Argemone superba: A and (C, Dehiscent capsules X 1;
£, stigma ~ 2 0A-F) Ownbey and Gwnbey 4170,
San Las Pofosi, Mexico (USY; () Palmer 57, San
lans Patest, Mexico {US).

Serd of this species was net available fo us
during this study of the family,

Notex: This annual species is endemic ab
LJO0-1,800 m of svuthern San Luis Potosi
State, Mexico. It is closely related to A. aenca.

Argemone turnerae A, M. Powell

Argemone fwrnerae: A, Seeds X 103 B, silhouette of
seeds X 1; € endosperm-embra denwing ¥ 10; D,
dehiseent capsule X 1, Zuneni 2039, Chilwahua, Mex-
ive (COLGY,

Notes: Turner’s prickly-poppy, & perennial
from Chihuahua State, Mexico, is the most
recently discovered prickly-poppy (60). Tt was
named after Mrs. B. L. Turner who first noticed
this spevies. The seeds are bluish black and ap-
pear to have a grayish bloom, and the capsules
are entirely glabrous, a character shared only
by A, mexicana 1. iciocarpa.
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Boeceonio arborea 3. Watsoen

Barcanfe arberce s 24, Seeds « 10 B sithouette of secds
~ b 00 endosperme-embryo drawing > 160 D dode-
hiscent capsules ~ 1 £, indehiscent capsule x 2
Palimer 1882, Navarvit, Mexico (US),

AMERICAN PAPAVERACEAE 45
Tree Boceonin

Seed 56~ 2,6-3.8 - 2.6-3.8 mm, ellipsoidal,
bearving apica) circudar depression and promi-
nent basal nipple (spinelike) covered by arii,
terete in cross section. Secdcoat shiny, black
{dull and ved brown when immalure), some-
whal wrinkled, appearing nonveliculate. Retic-
ulum inconspicuous, al 30 slraight walls
forming a moderately recular pattern of minute
wwrvegular fields. Avil cup shaped. attached
Basally, not ruilled, covering up to one-third of
seed, upper dorsal margin entirve, ventral mur-
ain tapering Lo a point aleng raphe, yellow
beige to houey colored (funiculus absent),
Raphe a low ridge extending length of seed and
through apieal depression, color of seedeoat.
Hilum on side of nipple, inconspicucus. Cuticle
inseparable from outer portion of oufer seed-
coul. Qulter seedecoat two parted: Outer part
soft, less than (.1 mm thick, black on surface,
brown below; inner part lignified, 8.2-0.3 mm
thiek, dark reddish brown. Inner seedeoat mem-
hranacecus, yellowish, bearing a faint apieal
cireular depression. Endosperm fleshy, reddish
orange to pale yellow (almost white), fluorese-
ing reddish orange or vellowish whife fo bluish
white, ¢ily, when teased wet emitting oil drop-
lels color of endosperm, and minute colored
droplets (vesembling smoke} from aril. Embryo
rudimentary, color of endosperm, up to one-
fifth lenpth of seed (variable in size). Cotyledon
Lips divergenl, up to one-half length of embryo,
uncleft,

Capanlde glabrous, usually wrinkled with two
conspictous nerves, ellipsoidal, 7-10 X 4.5-5.5
~ 354 mm, one seeded, grayish black, dehise-
ing basally by two valves, which separate from
two indurate ribs, valves deciduous. Style 4-5
mm long. Stigma two reflexed strap-shaped
flaps,

Notes: Tree Bocconia, also known as yellow-
herh, pigeon-flower, and rod-herb, is a native
of central and southern Mexico (Durange and
Sinaloa to Puebla and Oaxaca States) and
northern Guaiemala. Trees may attain a height
of 8 m and a {runk diameter of 60 ¢m. Standley
(7.3} recorded these uses in Mexico: The bark
vields a yellow dye, the planl yields several
alkulolds used as a loecal anesthetic, and the
wood is occasionally used in tanning, The tree
has ornamental value.
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Boceonia fratescens L.

B o

Boceunitt {rideseens: A, Seeds X 0; B, silhouette of
seeds N 1; {, endosperm-embryo drawing X 10; D,
capsules X 1; E, indehiscent capsule X 2. Palmer 193,
Tamaubipas, Mexico (NY).

U8, DEPARTMENT OF AGRICULTURE

Tears of Blood

Seed {including artl) 5-6.5 > 25-3.5 X 25—
3.5 mm, ellipsoidal, with subapical to apical
vaised area frequently containing civeular de-
pression and bearing emergent basal nipple
covered by aril, terele in cross section, Seedcoal
shiny, reddish black, somewhat wrinkled fo
minutely blistered, appearving nonreticulate.
Reticulum inconspicuous, at 30 ~ slraight walls
forming an irregular pattern of minute irregu-
far fields. Arvil pyramidal, attached subbasally,
somewhat vuflled, coveving up to one-fourth of
seed, upper dorsal meargin with noteh or cleft,
vellow beige to honey colored ({occuasionally
with persistent funiculus concealed by arii, tip
may be exposed). Raphe a low ridge exiending
tength of seed through subapical depression and
occasionally surrounding entire seed, color of
seedecoat. Hilum on side of nipple, inconspic-
uous. Cuticle inseparable from outer part of
outer seedcoat. Outer seedcoat ifwo parted:
Quter part soft, less than 0.1 mm thick, reddish
black; inner part lignified, 0.3 mm thick, red-
dish biack. Inner seedcoat membranaceous, pale
vellowish orange, bearing subapical to apical
cireunlar depression. Endosperm fleshy, dark
reddish brown, frequently fluorescing bluish
white to yellowish white. oily, when teased wet
emitting oil droplets color of endosperm. Em-
bryo rudimentary {occasionally spatulate),
color of endosperm or lighter, up to one-fifth
(up to one-third for spatulate) length of seed.
Cotyledons divergent {parallel on spatulate
embryos) up to one-half length of embryo, un-
eieft.

Capsule glabrous, usually wrinkled with two
conspicuous nerves, ellipsoidal, 6-9 X 4-4.5 X
3-8.5 mm. one seeded, gravish black, dehiscing
Basally by two valves, which separate from two
indurate vibs, valves deciduous. Style 1-2 mm
tong. Stigma two reflexed strap-shaped flaps.

Notes: Tears of blood is a native shrub or
tree in un area from Tamaulipas State, Mexico,
south to Peru and east to the Wesl Indies.
Standley (73} reported that the plant contains
protopine, and that its yellow to orange juice
has many local medicinal uses. This species has
been introduced into the United States as an
ornamental. The plant is illustrated in Pres-
man {871).
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Bocconia gracilis Hutchinson

o d
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S
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Moo pracils: A, Seeds x 105 B, silhouette of geedls
~ 11 % endosperm-embryo drawing % L0; D, cap-
sules X 1: E, indehiscent capsule » 2, Ton 2080, Chia-
paz, Moxico (UR).

Slender Boeeonia

Seed (based on immature seeds and inelud-
ing avil) 5.9-6.5 > 2.9-3.1 X 2.9-3.1 mum, ellip-
soidal, bearing apical cireular depression and
prominent to elongute basal nipple, terete in
cross section, Seedeoal dull, tobaeco brown, mi-
nutely blistered, appearing nonreticulate, Retic-
ulum inconspicuous, al 30 Y straight walls
forming an irregular pattern of minute irregu-
lar fields, Aril pyramidal, attached subbasally,
ruffled, covering up to one-fourth of seed, two
lobed at base (not united on dorsal side), beige
to honey colored (occasionally with persistent
Tunicutus concealed by aril, tip may bhe ex-
posed). Raphe a lovr ridge extending length of
seed through apical depression, color of seed-
coat. Hilum on side of nipple, conspicuous when
lighter than seedecoat, Cuticle inseparable from
outer part of cuter seadcoat. Quter seedeoat two
parted: Outer part soft, less than ¢.1 mm thick,
tobaceo brown; inner part lignified, 0.3 mm
thick, vellow. Inner seedcoat membranaceous,
vellowish, bearing an apical blackish-brown dot
(larger than depression on other Bocconia
spp.). Endosperm fleshy, yellow, fluorescing
vellowish white, oily, when teased wet emitting
vellow minute oil droplets {resembling smoke).
Embrye rudimentary, color of endosperm, less
than one-tenth length of seed {(small size may
be due to immaturity of seeds). Cotyledons
poorly developed, uncleft.

Cupsite glabrous, usually wrinkled with two
conspicuous nerves, ellipsoidat, 9-11 ¥ 5-5.6 X
a—1 mm, one seeded, grayvish black, dehiscing
basally by Lwo valves, which separate from two
indurate ribs, valves deciduous. Style 3-4 mm
long. Stigma two reflexed strap-shaped flaps.

Noites: Slender Boceonia is an endemic shrub
of Chiapas State, Mexico, to Guatemala. This
shrub inhabils the dense wet forest from 1,100
016560 m.
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'

Boeconia integrifolia Humboldt and Bonpland

C

A, Seeds Lanmaluve) N MR,
stthonette of seed< « 1; €7, endosperm-cmbrye draw-
inge ~ W B aodehiseent eapsules < 1 B, idebiseent
St resasas and el Diage 20000 o
Coeegpen, Voot (URY

Fiwe ommp opdegritot

eapile -

U5, DEPARTMENT OF AGRICULTURE

Shrub Bocconia

Seed (including arvil) 4.5-7
3.2 mm, ellipsoidal, usually bearing apical cir-
cular depression and bearing emergent to prom-
inent basal nipple partially covered by arii,
terele in rross section. Seedceoat shiny, black
(adull and light tobaceco brown when immalure},
somewhat wrinlded to minutely Dlistered, ap-
pearing nonrebiculate. Reticulum inconspicuous,
al 30~ straight walls forming an irvegulay
pattern of minute irregular feids. Aril pyra-
midal, attached subbasally, vuffled, covering up
to one-Tourth of seed, upner dorsal margin cleft
to uncleft, beige to honey colored {vcceasionally
with persistent Tuniculus concealed by avil, tip
may be exposed). Raphe a line to low ridge ex-
tending Tength of seed and midway through
apieal depression, color of seedeoat. Hilum on
side of nipple, inconspicuous, Culicle insepura-
ble from outer part of outer seedcoat. Quter
seedeoat two parted: Quter part soft, less than
0.1 mm thick, black; inner part lgnified, 0.1
mm thick, amber. Inner seedecoat membranace-
ous, color of endosperm, difficult fo remove
where apical circular area is attuched to outer
seedeoal, thus this area is rough and may pos-
sess part of outer seedeoat. Endosperm fleshy,
brick red to vellow or whitish, flucrescing blu-
ish white to vellowish while, oily, when teased
wet emitting oil droplets color of endosperm.
Embryo rudimentary, color of endosperm, up
to one-fifth length of seed. Colyledons slightly
divergent, occasionally uneven, up to one-half
length of embryo, uncleft.

Capanle glabrous, usually wrinkled with two
conspicuous nerves, eliipsoidal, 8-11
3-2.5 mm, one seeded, grayish black, dehiscing
hasally by two valves, which separate from
two indurale vibs, valves deciduous. Siyie 2-3
mm long. Stigma two reflexed strap-shaped
flaps,

Nobcs: Shrub Bocconia is a native shrub of
an area from Veracruz State, dexico, south fo
Peru. and eust 1o the West Indies. We have
foun.t ne used recorded for this shrub,

2.5-3.2 ™ 2.5~

< gh
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Boceonio lntisepala %, Walson

oo foten pafa: A Reede 107 B, silbinvetis
s o by O ednspermeembryo drawingg v 103
irelebisesat capsules ~ L B, imlehiseent capsule >
Dyongle 107, Naeve Ledn, Mexico 1 F, NY, USy,

of

Herh Boceonia

Seed 5860+ 3.3-35 - 352305 mm, ellip-
soidal, tapering at apical end, bearing subapical
raised area containing circular depression and
emergent basal nipple partially covered by aril,
lerele In cross seclion Seedeoal shiny, black,
sotewhal wrinkled, appearing nonveliculate.
Reticulum inconspicuous, at 30 « straight walls
Turming an irregular paltern of minute irregu-
lar fields. Aril cun shaped, atlached subbasally,
not ruffied, covering up to one-fourth of seed,
upper dorsal margin cleft, ventral margin fa-
pering lo a davker point along raphe, amber to
bheige (Tuniculug absent). Raphe a flaint ridge
encireling seed, color of seedcoat. Hilum on side
of nipple, inconspicuvus. Cuticle inseparable
from outer part of ouler seedcoat. Quter seed-
coat two parted: Outer part soft, less than 0.1
mm Lhick, black; ianer part lignified, 0.3 mm
thick, reddish black. Inner seedcoat membrana-
ceous, yellow, hearing faint, apical, circular de-
pression or apical orvange dot, Endosperm
fleshy, dark reddish brown or yellowish to
white, Irequently fuorescing Dbluish white to
vellowish white, oily, when teased wet endo-
gsperm and aril emitting minute oil droplets
(resembling smoke) color of endosperm or avil.
Embryo rudimenlavy, color of encdosperm, up
to one-hifth length of seed. Colyledons divergent,
up to one-half length of embryo, uncleft.

Capsule glabrous, usually wrinkled with two
conspicuous nerves, ellipsoidal, 10-13 0 4.5-6G
- 3.5-L5 mm, one seeded, gray to grayish
Llack, dehiscing hasally by two valves, which
separate from two induvate ribs, valves decidu-
ous. Styie 2-5 mm long. Stignia {wo reflexed
strap-shaped faps.

Nolrs: Herb Bocconia is a little kkhown native
annual of Nueve Ledn State, Mexico. Watson
(7&) deseribed this plant as an herbaceous an-
nual with numerous stems up to 2 m tall. Stand-
tey (7.2) noted the ¢lose similarily of this spe-
cies (o the woody species, and lLe wondered
whether it really was herbaceous.
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Boceonia vuleanica Donnell Smith

Cc E

Boecopin rerteanion: £, Seeds X 1¥; 2, sithouette of
seods N 1; ¢ endesperm-embrye drawing X 10; 1),
indehiscent capsules % 1; £, indehiseont capsute x 2
Broediove 114648, Solola, Guatemalz (T8

L&, DEPARTMENT OF AGRICUUITURE

Yolcan Bocconia

Seed (based on immalure seeds and including
art) 7-8 N 2.8-3.5 » 2.8-3.5 mum, ellipsoidal,
bearing subapical civenlar depression and prom-
inent basal nipple parlially covered by aril,
terele in cross seetion, Seedeoat dull, veddish
brown, minulely blistered. appearing nonvetic-
wlale. Reticylum inconspicuous, at 30 > straight
walls forming an irregulay pattern of minute
irregular felds. Aril pyramidal, altached sub-
basally, covering up to one-third of seed, two
iohed al base (not united on dorsal side), beige
te honey coloved {occasionally with persistent
funiculus concealed by aril, {ip may be ex-
posed). Raphe a fainl ridge extending length
ol seed and midway through subapical depres-
sion, color of seedcoat. Hilum on side of nipple,
inconspicuous. Cuticle inseparable from outer
parl of outer seedcoat. Quier seedcoat two
parted: Outer part soft, less than 0.1 mm thiek,
reddish black; inner part lignified, 0.2-0.83 mm
thick, reddish bLrown. Inner seedcoat mem-
branaceous, yellow. bearing subapical circular
depression. Endosperm fleshy, yellowish, fluo-
vescing bluish white, oily, when teased wet
emitling yellowish oil droplets. Embryo rudi-
mentary, vellowish white to vellow, up to one-
tenth length of seed. Gotyiedons divergent, two-
fifths length of embryo, uncleft.

Capsule glabrous, usually wrinkled with two
conspicuous nerves, ellipsoidal, 11~13 X 5-6 X
5-5 mm, one seeded, gravish black, dehiscing
basally by two valves, which separate from two
indurate ribs, valves deciduous. Style 1-2 mm
long. Stigma two reflexed strap-shaped flaps.

Notes: Volean Boceonia is an endemic of
southern Mexico {Chiapas State) to Guatemala
{Departmento Zacatepequez). The species name
is derived from the type locality, a siope of the
Volcan de Agqua.
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Canbyua aurea 5, Watson

Seed 0.6-0.8 > 0.3-04 > 0.2-04 mm, ellip-
soidal with one flaltened side, without apical
depression, bearing emergent basal nipple,
tervete to slightly flaltened in cross section. Seed-
coat shiny, bright amber, not wrinkled, appear-
ing nonreliculate. Reticulum at 60 ~ straight
lines darker than seedcoat forming a moderately
regular paltern of minute ivvegular felds, Aril
absent. Raphe a ridge three-fourths length of
seed, color of seedeont. Milum belween nipple
and raphe, conspicuous when lighter than seed-
coat. Cuticle inseparable {rom seedeoat. Outer
seedeoat coriaceous, less than 0.1 mm thick,
bright amber. Inner seedcoal membranaceous,
amber, not bearing colored dot. Endosperm
granular, white, Huorescing bluish white, nct
oily, when feased wet emitting no oil droplets.
Embryo linear, white, one-half length of seed.

Yellow Pygiay-Poppy

Cotyledens parallel fo somewhat divergent, one-
fourth to one-third length of embryo, uncleft.

Cupsuie glabrous, with three inconspicuous
nerves, oblong-ovate to ovaite, 2— mm long,
1.5-2 mm in diameter, many seeded, tan to
brown, dehiscing apically by three valves, which
separate from three fragile ribs, valves net de-
ciduons., Stvie absent. Stigma with three rays
extending down ribs one-fourth length of cap-
sule.

Notes: Yellow pygmy-poppy is a native of
weslern United Stutes firom eastern Oregon
(Crook to Lake Gos.} to eastern Nevada (Wa-
shoe Co.), This plant, one of the smallest mem-
bers of Lthe family (5-20 mm tall), is found on
dry sundy ground, usually in sagebrush plains.
The plant is illustrated in Abrams (i) and
Hitcheock et al, {20). The seeds and fruit are
shown on page 52,
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Canbya candida Parry

Crnbya spps A, # Sesds X 103 B, O, silhouctic of seeds
® 1 ¢, H, endosperm-emliye drawing X 10; D, i,
vapsule X L; &, J, dehisvend capsole X 10, (A-E) C.
aueea, Brnst 194, Deschutes Ceounly, Oreg, {(US);
(E=SY . eandida, Jones, Kern County, Calif. (US).

LB, DEPARTMENT OF AGRICULTURE

White Pygmy-FPoppy

This species is similar to the preceding spe-
cies, varyving only in flower color. The flowers
are while, whereas those of the preceding spe-
cies are bright yvellow, The seeds and capsules
ol (". eandida tend to be slighlly smaller: Seed
0.6-07 > 0.2-0.3 W 0.2-0.3 mm, capsule 1.5—
2.5 mm long, 1-2 mm in diameter. The endo-
sperm of (. candida 1s oily, whereas the
endosperm of . auree Is granular,

Noteg: White pygmy-poppy is a nalive of
California in Lhe western Mohave Desert from
Walker Pass to Victorville, Like C. wwreq, this
plant is one of the smallest members of the
Tamily (2030 mm tall). The plant is illustrated
in Abrams {7), Gray (22}, and Jepson (33).
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Chelidonium majus L.

Chelidonfem majus: A, Seeds X 19; B, seeds in siihou-
ctte X L; (7, endospernm-embrye drawing % 10; D,
indehistent capsule X t; &, indehiscant capsute X 2.
Seldin, Patpnam County, N.Y. {(NA).

Celandine

Seed {excluding aril) 1.2-1.7 X 0.7-1 X 0.7—
1 mm, eliipsoidal with one flattened side, with-
out apical depression, occasionally Dbearing
emergent basal nipple at maturity, tevete in
cross section. Seedeoat shiny, reddish brown,
not wurinkled, reticulate. Reticulum moderate,
at 30 X straight walls forming a more or less
regular pattern of small squared fields, color of
seedeont, Avil a winglike lateral patch, honey
colored. Raphe absent. Hilum at basal end of
artl, conspieuous, frequently lighter than seed-
cont. Cuticle sepavable from seedcoat, translu-
cent, yellowish brown, Quter seedcoat coriace-
ous, less than 0.1 mm thick, reddish brown.
Inner seedeeat membranaceous, faint amber,
not bearing colored dot. Endospermi fleshy,
white, not fluorescing, oily, when teased wet
emitting oil droplets. Embryo rudimentary to
almost linear, white, one-seventh to one-fifth
length of seed. Cotyledons divergent, one-third
to one-half length of embryo, uncleft,

Cupsule glabrous, with two conspicuous
nerves, linear (forulese}, straight, 2-5 em long,
1~4 mm in diameter, many seeded, tan to brown,
dehiscing basally by two valves separating from
two fragile ribs, valves deciduous. Style less
than 1 mm long, Stigma globular with two dis-
crete fobes,

Notes: Celandine, a biennial to weak peren-
nial native of Eurasia, was intreduced into
eastern United States and Canada by early
BEuropean settlers. They brought seeds and
planted them, because plants were used in mak-
ing a popular remedy for various external and
internal body disorders. The bright orange juice
has been used to remove warts (58). The leaves
of celandine strongly resemble those of celan-
dine-poppy (Stylophorum diphylhwm), a native
of eastern United Sfates. Other common names
include yock-poppy and swallowwart. The plant
is illustrated in Gleason (21), Steyermark (75),
and Kingsbury (40), who discusses its toxicity.
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Bendromecon rigida Bentham

1hly,

C

E

Dendroaeean rigide: A&, Sceds X 10; K, silhouette of
seeds N 1; (' endosperm-emibrye drawing X 10; [},
tndehiscent capsule » 1; B, dehiscent capsule X 1.
(A—-¢"y Balls 19564, Raneho Santa Ana Betanic Gur-
den, Calif. (NY}; (% Clokey 4840, Santn Cruz
Istand, Santa Barbara County, Calif. {US); (E)
Holler 15737, Nupa County, Calif. {US},

U8, DEPARTMENT OF AGRICULTURE

Tree-Poppy

Seed {including avil) 45 X 2.5-3.3 ~ 2.5-3.3
mm, sphervical to ellipsoidal, without apical de-
pression, bearing emergent basal nipple, terete
in ¢ross section. Seedeoat dull, brown (green to
creenish brown when immature), nol wrinkled,
reticulale. Reticulum moderale, at 30 >0 straight
walls forming a regular pattern of small to
modevate irvegular Heids, color of seedcont. Aril
pyramidal fo fattened, attached basally, honey
colored. Naphe a line to low ridge length of
seed, lighier than seedcoant. Hilum on side on
nipple, inconspicuous, Cuticle separable from
seedeont, transiucent, while to amber. Outer
seedeond Lwo paried: Quber part soft, about 0.1
mm thick, brown: inner part lignified, 8.2 mm
thick, reddish brown. Inner seedcont membra-
naceous, yellow, bearing apical brown dot. Endo-
sperm  fleshy, vellow {o whitish, fuorescing
bluish while, oily, when teased wet emitting
conspicusus and minule oil droplets color of
endosperni. Tmbryo rudimentary, color of en-
dosperm, one-seventh to one-fifth length of seed.
Colyiedons  divergent, more than one-third
length of embryo, uncleff.

Cupsule glubrous, with 10 conspicuous nerves,
Hnear, straight, 410 em long, 2.5-5 mm in
dinmeter, many seeded, tan to brown, dehiscing
basally by 2 valves, which eventually coil and
{wist, separating almost to apex from 2 indu-
rate ribs, valves not deciduouns. Style absent.
Stigma globular with two discrete lobes,

Notes: Tree-poppy is a variable woody en-
demic of California from Shasta Gounty south
to northern Baja California. Greehe (26) rec-
ognized 17 species and Fedde (18) 20 species
from this one species complex. Most taxono-
mists 130w recognize one species with two sub-
species, viz, ssp. rigidn and ssp. harfordii
(Kellogg) Ruaven. The latter is an endemic of
the Channel islands of Califernia. Tree-poppy
is illustrated in Abrams (¢}, Clements (), and
Jepson {35}).
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Eschscholsia caespitosa Bentham Tufted Catifornia-Poppy

Seed 1.5-24 - 12-16 - 1.2-1.86 mm, ellip-
soidal o obovate, without apical depression,
bearing promineni basal nipple, terete in cross
section. Seedeont dull, ocher (o brown (relicu-
fation tan}, not wrinkled, wilh compound relic-
whation. Primary veticulation with bold straight
to wavy thin walls forming an irregular pattern
of irrvegularly shaped large fields, liphley than
te color of seedeoal, al 30~ conlaining d see-
oudary reliculation of inconspieuous to moderate
straighl walls Torming a more ov less regular
pattern of minule cireular fields, Avil absent,
Laphe a Hne Lo low ridge length of seed, color
of seedeoat to lighter. Hilum on side of nipple,
inconspicuous, Cuticle separable from seedeoad,
amber, Quter seedeoat coriaceous, tess than 4.1
mm thick, veher to brown, Inner seedeoat mem-
branaceous, dark amber, not bearing colored
dol. Badosperm [fleshy. while, yellowish or
grecnish, fuoreseing bluish while, oily, when
teased wel emitting oil droplets ¢olor of endo-
aperm. Immbryvo spalulate, coloy of endosperm,
up Lo three-fitths length of seed. Colyledons
divergent, one-half leagth of embrye, unelett,

Ceepsrede glabrous, with 10 conspicuous nerves,
linear, straight. 5—8 em long, L.5-2 mm in diam-
eler (sap, korneusis Munz 2.5-4 mm in diam-
eter), muany seeded, Lan, dehiscing basally by 2
valves, which curve and separate almost to apex
from 2 f{ragile ribs, which often detuch from
inflated Lorus, valves nol deciduous., Styvle ab-
sent. Stimma Tour divergent strap-shaped flaps.

_ ; Notes: Tulted California-poppy is an endemic
o annual of the dry fats and brushy slopes of
,_i__ o e e e 0 (Maldifornia trom the Great Cenlral Valley seuth

1o San Dernardinoe and Qrange Coublies. The
) ' e ""'i."‘fi"_"l"; Mant = itlustrated in Abrams (7).,
{ - . -.?.‘. . .' P i ’.\X'il-"
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Eschscholsia catifornica Chamisso

Fsrhseholzin califermicn: A, Seeds X 183 B, silhouette
of soeds ~ 1: O, endospern-embryo deawing X 16;
D, dehuscent capsule X 1; £, indehiscent capsule X L
Gunn 0232, Prinee Georges County, Md, {NA}.

California-Poppy

Seed 1.5-1.8 % 12-1.8 » 1.2-1.8 mm, spher-
ica! to ellipsoidal, withoul apical depression,
bearing prominent basal nipple, levete in cross
section. Seedeoat dull, dark ocher to blackish
{reticufation tan), nol wrinkied, with com-
pound reticulation. Primary veticulation with
moderate to bold straight to wavy thin walls
forming an irregular pattern of irregularly
shaped large helds, lighter than o color of seed-
cout, ut 30 > contuining a secondury veticulu-
tion of inconspicuous to moderate straight walls
forming o more or less regular pattern of mi-
nute circular fields. Aril absent. Raphe, when
visible, a line to low ridge length of seed, color
of seedcoat or darker io lighter. Hilum on side
of nipple, inconspicuous. Cuticle separable from
seedeoat, amber. Quter seedcoat coriaceous, less
than 0.1 mm thick, dark ocher to blackish, Inner
seedeoat membranaceous, dark umber, not beay-
ing colored dot. Endosperm fleshy, whitish,
fluorescing bluish white, oily, when teased wet
emitting oil droplets. Embryo linear, white, up
to one-half length of seed. Cotyledons divergent,
about one-half length of embryvo, cleft, and
each segment may be cleft.

Capsule glabrous, with 10 conspicuous nerves,
linear, straight, 3-8 (—10) cm long, 1-3 mm in
diamefer, many seeded, tan, dehiscing basally
by 2 valves, which curve and separate almost
to apex from 2 fragile ribs and often defach
from inflated torus, valves not deciduous. Style
absent. Stigma four diverpent strap-shaped
flans.

Notes: California-poppy, an endemic anaual
or perennial of California and Baja California,
possesses a myriad of phenotypes {24 and 54).
Seeds of cultivars are sold by the flower seed-
packet trade, and the plant i{s the California
State flower. The species is widely planted and
may persist after cultivation. California-peppy
is illustrated in Abrams (1), Clements {7},
Hitcheock et al. {80), Jepson (45}, and Rad-
ford et al. (462).
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Eschscholzia elegans Greene

Farhseholzin elegans: A=B, Seeds = 105 O, silhouette
of seeds ~ L3 £ endesperm-embryo drawing ¥ 10;
I, delmseent eapsule % Lo (o, C-£y Ernst 273, Guada-
lape Island, Mexico (UCY; (B var. rumose, Raven
17163, San Clements lsland, Los Angeles County,
Calif, (UC).

$slimd Californin-Poppy

Seed 1-1-1.6 - 1.3=1.2 >~ 1.1-1.2 mm, ellip-
soidal, without apical depression, bearing emer-
went Lo prominent basal nipple, terete in cross
section. Seedeoal dull, light to dark ocher (re-
ticwlation tan}, not wrinkied, with compeound
reticulution. Mrimary reticulation with bold non-
continuous lumps, color ol seedeoul Lo lighler,
at 30 "~ bearing a secondary reticulation of
inconspicuous to moderale straight walls form-
g a more or less regular pattern of minute
cireular fields. Aril absent. Raphe a line or low
ridge length of seed, color of seedeoat o1 darker
to lighter, Hilum on side of nipple, inconspicu-
oug. Cuticle separable from seedecoat, dark am-
ber. Outer seedcoat coriaceous, less than 0.1
mm thick, light to davk ocher. Inner seedcoat
membranacecus, amber, not bearingr colored dot.
Eundosperm fleshy, whitish, fuorescing bluish
while, oily, when teused wet emitting oil drop-
fets. Embryo linear, white, one-half length of
seed. Cotyledons divergent, one-third to one-
half length of embiryo, uncleft.

Capsude glabrous, with 10 conspicuous nerves,
Hinear, straight, 4-10 e¢m long, 1-2 mm in diam-
eter, muny seeded, tan, dehiscing basally by 2
vulves, which curve and separate almost to apex
from 2 fragile ribs, whieh often detach from
inflated torus, valves not deciduous, Style ab-
sent. Stigma four divergent strap-shaped flaps.

Noteg: Island California-poppy is an endemice
annual of the California Channel Islands south
to Guadalupe and Cedros Islunds. Plants are
usually found in open fields and chaparral
borders. We are including E. elegans var, ra-
mose Greene but note thal its reticulation is
conlinuous with straight to wavy, bold, thin
valls forming an irregular pattern of irregu-
larly shaped moderate fields. The two taxa hy-
bridize. The species is illustrated in Abrams (7).
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Guadalupe-®oppy

Sevd 1.3-1.9 1.5-1.6  L3-1.6 mm, spher-
ical or nearly so, witheul apical depression,
bearing emergent o prominent hasal nipple,
erete in cross seetion, Beedeoat dull, Hght to
dark ocher (retivulation tan), ool wrinkled.
with compound reticulation. Primary velicula-
tion wilth bhold nonconlinuous lumps, lighler
than to color of seedcoal, al 3¢ hewring o
secondary reticutation of inconspicuous Lo mod-
erafe straieght walls forming o more or less
recular paltern of minute civeular Gelds. Aril
wbsent, Raihe, when visible, a line to low ridge
lenglh of seed, color of secdeoal o darker to
lighter, Hilum on side ol nipple, inconspicuous.
Culicle separable [rom seedcoal, dark amber.
Outer seedeoal coriaceous, less than (0.1 mm
thivk, light to dark ocher, Inner seedeoat mem-
branaceous, amber, not bearing colored dot
Bndospernt fleshy, whitish, flugreseing hluish
white, olly, when feased wet emitting oll drop-
lels. Embryo linear, white, up Lo one-half length
of seed. Cotvledons divergent, up to oune-half
length of embryo, uncleft.

Cupsule glubrous, with 10 conspicuous nerves,
linpar, siraight, =% cm long, 2-0 mm in diam-
eler. many seedec, tan, debiscing basally by 2
valves, which curve and separate aimost to apex
from 2 {ragile ribs, which often delach Trom
influted Lorus, valves not deciduous. Style ab-
sent, Stigma fowr divergent slrap-shaped [aps.

Noles: Guadalupe-poppy is a native perennial
of Guadalupe lsland. This speeies was first
placed in the segregate genus Pefromecan (125),
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Eschscholsic pglyptosperma Greene
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Elaebaehd an gfgplosporna: A, Secds = 107 B, silhouctte
ul mewds -~ 1 00, endosperm-embryn drawing v 10
£ deluseent eapsule s 1 Walf and Jehnson 8752,
Aen Bernacdine County, Calif. (NY).

Mujuve California-Poppy

Seed 1.2-1.8 -~ 1.1-1.7 ~ 1.1-1.7 mm, spher-
weal or nearly so, without apical depression,
beuring prominent to elongate hasal nipple,
ferete in cross section., Seedcoat dull, light Lo
dark ocher (reticulation tan), not wrinkled,
with compound reticulation, Primary reticuta-
tion with bolid, straight, thick walls forming
an irrepular paitern of small to moderate cir-
cular fields, lighter than to color of seedeoat, at
30 containing a secondary reticulation of in-
conspicuous to moderate straight walls forming
amore or less regular pattern of minute eiren-
far felds. Aril absent. Raphe, when visible, a
line length of seed, color of seedcoat or darker
te lighter. Hilum on side of nipple, inconspicu-
vus. Cuticle thick, separable from seedcoat, dark
brown. Quler seedeoat coriaceous, less than 0.1
mm thick, light to dark ocher. Inner seedcoat
membranaceous, light amber, not bearing col-
ored dot. Endosperm fleshy, whitish, fluorescing
bluish white, oily, when teased wel emitting oil
droplets, Embryo lnear, white, up to one-half
length of seed. Cofyledons divergent, one-fourth
Lo one-haif fength of embryo, uncleft,

Cupsule glabrous, with 10 conspicuous nerves,
Huear, straight, 3.5-6.5 cm long, 1-3 mm in
diameler., many seeded, tun, dehiscing hasally
ha 2 valves, which curve and separate almost to
apex from 2 fragile ribs, which often detach
from inflated torus, valves not deciduous. Style
absent. Stigma four divergent strap-shaped
flaps.

Notes: Mojave California-poppy, or desert
gold-poppy, is an annual endemic of Lhe Mojave
Desert from California (Inyo Co. to north Riv-
erside Co.) east to southern Utuh and north-
western Arizona {Mojave and Yuma Cos.). The
species name, derived from a seedcoat charac-
ter, is Greek for “rarved-seed.” The plant is
illugirated in Abrams (7).
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Eschischolzia hypecaoides Benthum

;
B cl? D

_#___...._.. __,H,_..H___:._|.
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Earbselolzin Lypeoad s AL Besds N 105 B, silhouette
af seeds ~ 1; €, endosperm-embryo drvawing = 1)
£, delrseent eapsule ~ L Twisselmann B3R, Frespo
County, Califs {US).

Little Lemmon™s Calilornia-Poppy

Seed 1-1.3 I-1.2 - 1-1.2 mm, spherical to
ellipsoidal, withouf apical depression, beuaring
prominent basal nipple, terele in cross seclion.
Seedeoat dull, light to dark ocher {reticulation
Lund, not wrinkled, wilh compound reticulation,
Primary reliculalion with bold straight to wavy
walls Torming an irregular paltern of irregu-
Euly shaped moderate itelds, color of seedcout to
Hghter, al 30 - conlaining a secondary reticu-
lation of inconspicuous tu moderate slraight
walls Torming a more or less reguliwr pattern of
minute circular fields, Aril absent. Raphe a line
Lo low ridge length of seed, color of seedeoal or
darker (o lighter. Hilum on side of nipple, in-
conspicuous. Cuticle separable from seedeoat,
amber. Quter seedeoat coriaceous, jess than 0.1
mm thick, ocher to brown, Inner seede~ai mem-
branaceous, amber, nol bearing colored dot.
Endosperm Heshy, whitish, fluorescing bluish
white, oily. when teased wet emitting oil drop-
lets, Embayvo linear, white, one-third to one-
half length of seed. Cotyledons divergent, up to
one-half length of embryvo, uncleft.

Cupsule glabrous, with 10 conspicuous nerves,
linear, straight, 3.5-5.5 cm long, 1-2 mm in di-
ameter, muny seeded, tan, dehiscing hasally by
2 valves, which curve and separate almost to
apex from 2 fragile ribs, which often detach
from inflated Lorus, valves not deciduous. Style
absent. Stigma Tour divergent strap-shaped
ilaps.

Noles: Littie Lemmon's California-poppy is
a nalive annual of the outer southern coast
ranges of southern California from San Benito
County south to San Luis Obispe County. The
plant is similar in many respects to E. lem-
wmonii, Although E. hypeeoides is in synonymy
in Munz and Keck (54), Munz {53) recognized
it ag »u species for phenotypic and geographic
reasons.
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Esehseholsio lemmonii Greene
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Furhaeholzin fevnmonet: A, Seeds X {0 B, silhouetic of
seeds ~ 1 (0 eadosperme-embryo drawing X 10, D,
dehiseent capsule X 1, Ripley and Barneby 3276, Kern
Conaty, Calif, {(NY?.

Lemimon’s California-Poppy

Seod 1.3-1.8 « 1=1.2 + 1=-1.2 mm. ellipsoidal,
withoul apical depression, bearing prominent {o
elongate basal nipple, terele in cross seclion.
Seedeoat  dull, purplish brown {reticulalion
tany, not wrinkled, with compound reticulatlion.
Primary reticulation with bold straight Lo wavy
thin walls forming an irregular patlern ol ir-
regularly shaped larvge fields, lighter than {o
color of seodeoat, at 30 - conlaining a sec-
ondary reliculation of inconspicuous lo mod-
erate straight walls forming a more or less
regular pallern of minule circular fields. Avit
abgent. Ruphe 4 line to low ridge length of seed,
color of seedeout to lighter. Hilwm on side of
nipple, inconspicuous. Cutlicle separable from
seedeoal, amber. Quter seedeoal coriaceous, less
than (.7 mm thick, purplish brown. Inner seed-
coal membranaceous, amber, not hearing colored
dol. Endosperm fleshy, whitish, fluorescing blu-
ish wilite, oily, when teased wet emiiting oil
droplets. Embryo linear, white, up to one-half
length of seed. Colyiedons divergent, up to one-
haif fengtlh of embryo, unclefi,

Cupsule glabrous, with 10 conspicuous nerves,
linear, slraighl, 83-7 em long, 1 mm in diam-
eter, many seeded, tan, dehiscing basally by 2
valves, which curve and separate almost to apex
from 2 fragile ribs, which often detach from
inflated torus, vialves not deciduous. Style ab-
senl, Stigma four diversent sirap-shaped flaps.

Nofes: Lemmoun's California-poppy is an an-
nual endemic of the grasslands and slopes be-
low 1,000 m in (alifornia {rom San Benito
County south to San Luis Obispo County and
east into the foothills of the Sierra Nevada
Mountains., The plant is ilustrated in Abrams

(1).
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Eschischolzia lobbii Greene Roush-beeded Cdifornin-Poppy

Seed 1,122 1-1.3 - =10 oam, spherwweal to
ellipsoidal, without apienl depression, bearing
prominent basal mpple concealed by winglike
reticulations, terete in cross section. Seedeoat
dull, oveher to red oeher (reticolation tan). not
wrinkled, with compound reticulation, Primary
reliculution with hold, winglike, noncontinuous
lumps, tighter than to color of seedeoat, at 50

bearving a secondary reliculation of inconspic-
wis bo pusderate straleht walls forming a more
or lese vogular pattern of minute eireular ficlds.
Aril absent. Raphe, when visible, a line to low
ridge length of seed, colur of seedenal or darker
to lightler, Hilvm on side of nipple. inconspic-
vous. {Culicke forming winglike reticulations,
separable from seedeoat, dark brown. Quter
secdeont cortaceous, tess (han 0.1 mm Lhick,
ocher te red ocher. Inner seedeont membra-
maceous. durk amber, nol bearving colored dot.
Endosperm fleshy, whitish, fluorescing bluish
white, o1y, when Leased wel emilling oil drop-
feds, Fmbryvo linear, white, one-half Lo two-
thivds length of seed. Colvledons divergent, up
to one-hall Tenglh of embryo, uncleft.

Cupsudle glabrous, with 10 conspicuous nerves,
Hinear, straighl, 3-5 ¢m long, 1.5-3 mm in diam-
cler, many seaded, Lun, dehiscing basally by 2
valves, which curve and separate almost to
apex from 2 Pragile ribs, which often detach
from inflated torug, valves not deciducus. Style
absent. Stipma  four divergent slrap-shaped
flaps.

Noles: Rouph-seeded California-poppy is an
o _ _ annal endemic of California’s Sacramento Val-

T R ley and environs. Mants usually inhabit grass-
ek il e b Lol Sewds s~ 10: (0 sesis n sile  lends below 600 m. The species is illustrated in
foet e 0 3, FE e lospe pemnbey e drawing o e Abrams {7} and JE'}}S()D {.23).
dehtscent eap=ule ~ 10 8 enpsule apex « 1L (A, £ F)
Bolls and T ovg 17 00, Tulire County, Vo (U8
s var pecds Dal Bradoges, Canf, (1U78).
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Eschseholziv mexicana L.,
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Sinpson G012,

Pima County,

Mexican Gold

Seed 1-1.3 - 08-1.1 - 0.8-1.1 mm, spheri-
cal Lo ellipsoidal, with apical depression, bear-
ing prominenlt to elongate basal nipple, terete
in cross section, Seedeoal dull, ocher lo dark
brown (reticulalion lan), not wrinkled, with
compound  reticulation, Primary  reliculation
with bold straight Lo wavy Lthin walls forming
an irrepular patlern of irvegulariy shaped large
fields, lighler than Lo color of seedeoat, at 30 ™
containing a secondary reticulalion of incon-
spleuocus Lo moderate siraight walis Torming &
regular pattern ol minule circular fields. Aril
absen{, Raphe a line to low ridge length of seed,
color of seedeoat to lirhier, Hilum on side of
nipple, inconspieucus., Cuticle separable from
seedeoal, amber. Outer seedeoat coriaceous, less
than 0.1 mm thick, ocher to dark brown. Inner
seedeoat membranaceous, light amber, not bear-
ing colored dot. Endosperm fleshy, whitish, flu-
orescing bluish white, cily, when fensed wet
ensitling il droplels. Embryo Hnear, white,
one-half length of seed. Colyvledons divergent,
one-third length of embryo, uncleft.

Capsude glabrous, with 10 conspicuous nerves,
linear, straight, 5-6.5 e¢m long, 1.5-3 mm in di-
ameter, many seecded, tan, dehiscing basally by
2 vabves, which curve and separate almost to
apex from 2 fragile ribg, which often detach
from influled torus, valves not deciduous. Style
absent. Stigma Tour divergent strap-shaped
{laps.

Nolca: Mexican gold is a native annual of the
Sonora Desert in southwestern ITnited States
and northwestern Mexico. The species may be
found as far easl as the Franklin Mountains
near Il Paso, Tex.
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Eschscholzia minutiflora 8. Watson

B C

Eschischolzia minutiflora: 4, Seeds X 10; B, silhouvette
of seeds X 1; (", endosperm-embryo drawing X 10;
D, dehiscent capsule X 1, Gentry 19963, Beja Cali-
fornia, Mexico (UR),

Little Gold Californias-Poppy

Seed 1-1.4 X 0.9-1.2 X 0.9-1.2 mim, spherical
to ellipsoidal, without apical depression, bearving
prominent basal nipple, tersfe in cross section.
Seedcoat duli, ocher to red ocher (relicunla-
tion tan), not wrinkled, wilh compound reticu-
fation, Primary reticulation with bold straight
to wavy thin walls forming an irreguiar pattern
of irregularly shaped moderate to large flelds,
Hghter than to color of seedecoat, at 30 » con-
taining a secondary reticulation of inconspic-
uous to moderate straight walls forming a
regular pattern of minute civcular flelds. Aril
absent. Raphe a line to low ridge length of seed,
color of seedeoaf or davker to Hghter. Hilum on
side of nipple, inconspicuous. Cuticle separable
from seedcoat, dark amber, Outer seedcoat cori-
aceous, less than 9,1 mm thick, ocher to red
ocher, Inner seedcoat membranaceous, light
amber, not hearing colored dot. Endosperm
feshy, whitish, fluorescing bluish white, oily,
when teased wet emitiing oil dropiets. Embryo
linear, white, one-half length of seed. Cotyledons
divergent, one-third length of embryo, uncleft.

Capsule glabrous, with 10 conspicuous nerves,
linear, straight, 2—4.5 em long, 8.7-2 mm in di-
ameter, many seeded, tan, dehiscing basally by
2 wvalves, which curve and separate almoest to
apex from 2 fragile ribs, which often detach
from inflated torus, valves not deciduous. Style
absent. Stigma four divergent strap-shaped
flaps.

Notes: Little goid California-poppy is an an-
nual endemic of the desert from southern Utah
to southeastern California (Mono Co. and south-
ward), Baja California, and western Arizona,
The plant is illustrated in Abrams (1).
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Eschseholzia parishii Greene

Farhseholzia parishii; A, Seeds x 10; B, silhouctie of
seeds X 1; (% endesperm-embryo drawing x 10; D,
dehisernt eapsule x L, Everett and Balis 23013,
Riverae County, Calif, {NY}.

Gold California-Poppy

Serd 1-1.4 ~ 0.9-1.2 X 0.9-1.2 mm, spheri-
cal to ellipsoidal, without apical depression,
bearing emergent Lo prominent basal nipple,
terete in cross section. Seedcoat dull, ocher to
brown (reticulalion fan), not wrinkled, with
compound reticulation. Primary reticulation
bold straight walls forming an irregular pat-
tern of irregulariy shaped moderate to large
fields, Hghter than to color of seedcoat, at 30 X
containing a secondary reticulation of incon-
spicuous to moderate straight walls forming a
regular pallern of minute cirveular fields, Aril
absent. Raphe a line to low ridge length of seed,
color of seedcoat or darker to lighter. Hilum on
side of nipple, inconspicucus. Cuticle separate
from seedcoat, amber, Quter seedcoat coriace-
ous, less than 0.1 mm thick, ocher to brown.
Inner seedcoat membranaceous, amber, not
bearing colored dot. Endosperm fleshy, whitish,
fluorescing bluish white, oily, when feased wet
emitting oil droplets. Embryo linear, white, one-
fourth to one-half length of seed. Cotyledons
divergent, one-third to one-half length of em-
bryo, uncleft.

Capsule glabrous, with 10 conspicucus nerves,
linear, straight, 3.5-6 ¢m long, 1-2 mm in diam-
eter, many seeded, tan, dehiscing basaily by 2
valves, which curve and separate almost to apex
from 2 fragile ribs, which often detach from
inflated torus, valves not deciduous. Style ab-
sent. Stigma four divergent strap-shaped flaps.

Notes: Gold California-poppy is a native an-
nual of the dry rocky slopes below 1,200 m in
the southern part of the Mojave Desert and
Colorado Desert of California and adjacent
Mexico (Baja California and Sonora States).
This species has been regarded as a variety of
E. minutifiora (35) and as a synonym of E.
minutiflora var. darwinensis M. E, Jones {(I)}.
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Eschscholsia rhombipetala Greene

Eschscholzia rhombipetale: &, Seeds X 10; B, silhonette
of seeds X 1; €7, endosperm-embryo drawing X 10; D,
tudehiscent capsule X 1; F, capsule apex X 4, (4-C)
Hoover 7861, San Luis Obispo Gounty, Calif. {(JEPS);
(2-F) Foover 4345, Stanislaus County, Calif, (US).

1517, U8, DEPARTMENT OF AGRICULTURE

Little Tufted California-Peppy

Seed 1.3-1.8 X 1.3-1.6 X 1.3-1.6 mm, spher-
ical to angular, without apical depression, bear-
ing prominent basal nipple, terete in cross
section. Seedcoat dull, medium to dark ocher
{reticulation tan), not wrinkled, with compound
reticulation. Primary reticulation with bold
straight o wavy thin walls forming an irregu-
lar pattern of moderate to large irregular fields,
lighter than to color of seedcoat, at 30 X con-
taining a secondary reticulation of inconspicu-
ous to moderate straight walls forming a more
ot less regular patiern of minule circunlar fields.
Aril absent. Raphe a line length of seed, color
ol seedcoat to lighter, Hilum on side of nipple,
inconspicuous. Cuticle separable from seedcoat,
amber. Quter seedcoat coriaceous, less than 0.1
mm thick, medium to dark ocher. Inner seed-
coat membranaceous, light amber, not bearing
colored dot. Endosperm fleshy, faint amber, flu-
orescing bluish white, oily, when teased wet
emitting oil droplets color of endosperm. Em-
bryc linear, faint amber, up fo one-third length
of seed. Cotyledons divergent, one-half length
of embryo, uncleft.

Capsule glabrous, with 10 conspicuous nerves,
linear, straight, 8-10 cm long, 2—4 mm in diam-
eter, many seeded, tan, dehiscing basally by 2
valves, which curve and separate almost fo apex
from 2 {ragile ribs, which often detach from
inflated torus, valves not deciduous. Style ab-
sent. Stigma four divergent strap-shaped flaps.

Notes: Little tufted California-poppy is a
native annuai of western California from Con-
tra Costa County to San Luis Obispo County.
Only recently has this species been separated
from F. caespifosa (53).
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Glancium flavam Crantz

D

Glawciwm fluviame: A, Seeds X 10; B, silhouette of seeds
x 1; O, endosperm-embryo drawing X 10; D, dehis-
cent eapsule apex X L, Twisselmann 14016, San Luis
Obispo County, Calif. {COLO).

Yellow Horn-Poppy

Seed 1.5-2 X 1-1.2 X 0.8-1 mm, D-shaped or
nearly so, without apical depression, bearing
e.ergent to prominent basal nipple, slightly
flattened in cross section. Seedcoat shiny to dull,
dark tobacce brown, not wrinkled, reticulate.
Reticulum niodern to bold straight walls form-
ing a regular pattern of moderate hovizontally
cblong fields, color of seedcoat. Aril absent.
Raphe a ridge or navrow wing three-fourths
iength of seed, color of seedcoat to lighter. Hi-
ium between nipple and raphe, conspicuous when
tighter than seedcoat. Cuticle separable from
seedcont, amber. Quter seedcoat lignified, 0.1
mm thick, dark tobacce brown. Inner seedcoat
membranaceous, light amber, not bearing col-
ored dot. Endosperm fleshy, whitish, not flu-
orescing, oily, when teased wet emitting con-
spicuous and minute (resembling smoke) oil
droplets. Embrye linear, slightly curved, witit-
ish, up to one-half length of seed. Cotyledons
parallel, one-third length of embryo, uncleft.

Capsule glabrous, with two conspicuous
nerves, linear, straight, 15-24 em long, 4-5 mm
in diameter, many seeded, tan to brown, dehisc-
ing apically by two indurate ribs, valves not
deciduous, containing a spurious septum, which
divides the pod inte twe longitudinal chambers.
Style absent. Stigma globular with two discrete
iches.

Notes: Yellow horn-poppy, or vellow sea-
poppy, is a native biennial or perennial of
Europe. The species has become naturalized in
eastern and western United States, A few culti-
vars are available in the ornamental trade. The
plant is illustrated in Abrams (1) and Gieason
{21).
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Hesperomecon lineare {Bentham) Greene

B C

Hresperowmecon lineare: A, Seeds X 10; B, sithouette of
seads X L O, endosperm-embryo drawing % 10; D,
dehiscent capsule x 1; &, stigma X 4. Brandegee,
Alameda County, Culif. {(F).

Evening-Poppy

Seed 4.6-0.7 > 0.5-0.6 > 0.2-0.3 mm, spher-
ical to ellipsoidal with one flattened side,
without apieal depression, bearing emergent
subbasal to basal nipple, ftattened in cross sec-
tion. Seedcoat shiny, bright amber to biackish,
not wrinkled, appearing nonreticulate. Reticu-
lum at 30 X straight lines lighter in color than
seedcoat forming a moderately regular pattern
of minute circular fields. Aril absent. Raphe a
ridge one-third {c one-half length of seed, color
of seedeoat. Hilum between raphe and nipple,
inconspicuous, Guticle inseparable from seed-
coat. Outer seedcoab coriaceous, less than 0.1
mm thick, bright amber to blackish. Inner seed-
coat membranaceous, amber, not bearing colored
dot. Endosperm fleshy, white, luorescing bluish
white, oily, when teased wet emitting oil drop-
lets. Embryo linear, white, nearly length of
seed. Cotyledons pavallel, two-fifths length of
embryo, uncleft.

Capsule glabrous, with three to four incon-
spicuous nerves, cbovate, 814 mm long, 2-5.5
mm in diameter, many seeded, tan fo brown,
dehiscing apically by three to four valve.ike
carpels, which separate, ribs absent, carpels not
deciducus. Sivie absent. Stigma three to four
divergent strap-shaped fiaps.

Notes: Evening-poppy is an annuai endemic
ranging throughout the western coastal region
from southern Oregon to Santa Barbava County,
Calif. The plants are usually found in grass-
lands, feothill woods, and chaparral. Abrams
(1) and Jepson (35} illustrated this plant and
like Munz and Keck {54) placed the species in
the genus Meconella. We are following Ernst,
who recognized Hesperomecon in his unpub-
lished notes and in his herbarium ecollections
214, 235, 238, 757, and 760.
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Hunnemaunio fumariijelia Sweet

Tulip-Poppy

Seed 2-27 W 1.8-2.4 ¥ 1.8-2.4 mm, spher-
teal-obovate, frequently with a flush dark circu-
lar apex, bearing prominent to elongate basal
nipple, terete in cross section. Seedcoat shiny to
dull, dark brown with reddish underiones, not
wrinkled, reticulate, appearing tuberculate, Re-
ticulum moderate, at 30 X straight thin often
winged walls (causing tuberculate appearance’
forming a regular pattern of minute circular
fields, color of seedcoat. Aril absent. Raphe a
line to ridge length of seed, color of seedcoat.
Hilum between nipple and raphe, inconspicuous
or conspicuous when well developed and tan
colored. Cuticle separable from seedcoat, amber,
Outer seedecoat two parted: Quter part soft,
less than 0.1 mm thick, dark brown, emitting
minute oil droplets (resembling smoke) when
teased wet; inner part lignified, less than 0.1
mm thick, light amber with apical brown dot,
Inner seedcoat membranaceous, pale amber, oc-
casionally bearing apical dark-brown dot {inner
seedcoat at dot often remains attached on inner
side of outer seedcoat}. Endosperm fleshy, whit-
ish, fluorescing bluish white, oily, when teased
wet emitting minute oil droplets (resembling
smoke). Embryo linear, white, up to one-third
length of seed. Cotyledons divergent, one-third
to one-half length of embryo, uncleft.

Capsule glabrous, with 10 conspicuous nerves
{5 nerves per valve with wide interstices or 3
of 5 nerves centered), linear, straight, 9-13
cm long, 35 mm in diameter, many seeded, tan
to brown, dehiscing basally by 2 valves, which
curve and separate almost to apex from 2 fragile
ribs, which often detach from torus, valves not
deciduous. Style absent, Stigma globular with
two discrefe lobes.

Noteg: Tulip-poppy. an endemic perennial of
Mexico from Coahuila State south to Hidalgo
State, has escaped from cultivation in Cali
fornia, As an ornamental, tulip-poppy is handled
as an annual. Degener (11}, who illustrated the
plant, pointed out that it may be harmful fo
livestock because of its acrid juice.

Hunnemannia fionariifolie: A, Seeds % 10; B, silhouette
of seeds X 1; C, endasperm-embryo drawing X 10;
D, dehisecent capsule X 1, McVaugh 10406, San Luis
Potosi, Mexico (NY).
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Macteava cordata R, Brown

B Cc D

Macteaye cordala: A, Seeds X 10; B, sithouette of seeds
X 1; £, endosperm-embrye drawing % 105 [, dehis-
cent gapsule N 1 E, dehiseenl capsule X 2 Ek,
Howard County, Ind, {(US).

DEPARTMENT OF AGRICULTURE
Plume-Poppy

Seed 1L8-2.1 0 1-1.3 ¢ 1-13 mun, ellipsoidal,
without apical depression, bearving emergent
basal nipple, terete in cross seclion, Saedcoat
shiny, dark purplish brown {dull and light to
dark fobaceo bBrown when immalure), not
wrinkied, reticulale. Reticulum moderate, at 30

stratght walls forming o regular patlern of
small Lo moderate cirveular to horizonially ob-
fong flelds. color of seedcout (lighter when im-
malure). Aril linear, one-hall length of seed,
broadest and thickest at Lasal end, honey col-
orved. Raphe a low ridge one-half length of seed,
color of seedcoal. Hilum on nipple or belwveen
nipple and artl, oveasionally congpicuous. Cuticle
separabie from seedeoat, davk purplish brown.
Outer seedcoat lignified, 0.1 mm thick, light
brown. Inner seedeoat membrianaceous, faint
amber, bearing apical brown dot. Endosperm
fleshy, white, not fluoreseing, oily, when teased
wel emitting oil droplets. Embryo tinear, white,
un to one-fourth length of seed. Cotyledons
parallel, two-fifths length of embryo, uncleft.

Capsule  glabrous, with twe conspicnous
nerves, ohlunceolate, 1722 X 4-6 X 1-2 mm,
two to six seeded, tan to reddish brown, de-
hiscing apically by two valves, which separate
from two fragile ribs, valves net deciducus.
Style jess than 1 mm long. Stigma globular with
two parallel lobes.

Notes: Plume-poppy, alsc known as tree-
celandine, is an endemic perennial of China and
Japan. 1t was introduced into North America
as an ornamental. Itz value as an crnamental
is limited because it tends to spread rapidly
and to dominate a site. Plume-poppy has spread
from cultivation into waskte places in eastern
TUnited States. The plant is illusirated in Bailey
{2) under the name Bocconie cordate Willde-
now. DPrior to Hutchinson (J2), plume-poppy
was often piaced in Bocconia. Fernald (20) 4
curicusly reported this species in separate en-
tries under both generic names.

‘ ‘In.tl\u:.-.i{}-?(l corvected edition by Rollins, the Becconia
reference was dropped.
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Meconella californica Torrey

B c p| © E

Mecranelln raliforpica: o4, Seeds x 10 B, stlhonetis of
septds > 1 O, endospermeembrys deawing = 103 1),
defeseent capsute = 1 £, capsale apex < 6. Basl-
waml, Bopoma County, Cahil, (U8).

California Little-Poppy

Seed 06-1 - 0.5-0.6 > 0.4-0.5 mm, elilip-
soidal {wilbk one Matlened side}, obovute fo
spherical, withoul apical depression, bearing
emergenl basal aipple, slightly {fiatlened to {erete
in cross section. Seedeoat shiny, bright amber
Lo Bluckish, not wrinkled, appearing nonreticu-
tute. Reticuium al 30 ~ slraight lines lighfer
it eolor than seedeont forming a moederalely
regular pattern of minute circular fields. Aril
absent, Raphe a ridge three-fourlths length of
seed, color of seedeoat. Milum between raphe
and uipple, inconspicuous. Cuticle separable
lrom seedeoat, durk amber. Quler seedcoat
cortaceous, less than 0.1 mm thick, amber, Inner
seedeoal membranaceous, dark amber, not bear-
ing volored dot. Eadosperm fleshy, whikish,
fluprescing bluish while, oily, when teased wet
emitting conspicuocus and minute (resembling
smoke} oil droplets. Embryo linear, white, more
than one-half length of seed. Cotyledons parailel,
one-third {o one-half length of embryo, uncleft,

Cupsule glabrous, with three incenspicuous
nerves, Hnear, straight, 1.5-3.5 ¢m long, 1-1.5
mm in diameler, many seeded, tan to brown,
dehiscing apically by three valvelike carpels,
which geparate and twist, ribs absent, carpels
not deciduouns, Style absent. Sligma three di-
vergent strap-shaped flaps.

Nofes: California little-poppy is a small an-
nual endemic of California from Shastia County
south to Kern County. Planis inhabit open
roelky slopes below 900 m in the foothill woods
and chaparral vegetalion zopne. This wvariable
species is illustrated in Abrams (7).
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Meconé. o denticuluta Greene

B Cc D

Meconefle denticelota: A, Seeds % 10; B, silhouette of
seeds x 1; €, endosperm-embryo drawing x 10; D,
Johiseent eapsule % 1; E, capsule apex X 6. Hast-
wood T, Santa Barbara County, Calif. (GH, US).

Smail-Flowered Little-Poppy

Seed 0.5-0.7 > 04 > (L3 mm, ellipsoidal
(with one flattened side) obovate te slightly
reniform, without apical depression, bearing
emergent basal nipple, slightly fluttened in cross
section. Seedcoal shiny, bright amber Lo black-
ish, not wrinkled, appeaving nonreticuiate. Re-
ticulum ot 30 ~ straight lines lighler in colov
than seedcoat forming a moderately regular
pattern of minute civeular fields. Aril absent.
Raphe a ridge one-half length of seed, color of
seedeoat, Hilum between raphe and nipple, in-
conspicuous. Cuticle inseparable {or nearly so)
[rom seedcoat. Outer seedcoat coriaceous, less
than 0.1 mm thick, bright amber to blackish.
Inner seedcout membranaceous, amber, not
bearing colored dot. Endosperm granular, whit-
ish, fluorescing bluish white, not oily, when
teased wet emitting no oil droplets. Embryo
linear, white, more than one-half length of
seed. Cotyledons paraliel, one-third to one-half
length of embrye, uncleft.

Capsule glabrous, with three inconspicuous
nerves, linear, straight, 1.5-3.5 em long, 1-1.5
mm in diameter, many seeded, tan fo brown,
dehiscing apically by three valvelike carpels,
which separute and occasionally twist, ribs ab-
sent, carpels not deciduous. Style absent. Stigma
three strap-shaped flaps.

Notes: Small-flowered little-poppy is an an-
nual endemic of the California Coast Range
from Monterey County south into San Diego
County and Santa Cruz Island. The plants are
frequent but often overlooked (because of their
size) members of the shaded canyon flora be-
low 1,000 m. This variable species is illustrated
in Abrams (1).
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Meecunella oregana Nuttall Oregon Little-Poppy

Need 0.8-0.8 '« 04-0.6 = 0.5-0.4 mm, ellip-
soidal (with one Nattened side) to obovate,
wilhout apical depression, bearing emergent to
prominent basal nipple, slightly flattened in
cross seclion, Seedeoal shiny, bright amber to
blackish, not wrinkled, appearing nonreticulate.
Reliculum at 30 « straight lines lighter in color
than seedeoal forming a modervalely regular
paitern of minufe civeular felds. Aril absent.
2uphe a ridge three-Fourths lengih of seed, color
of seedeoat. Hiluru between raphe and nipple,
inconspicuous. Cuticle separable from seedeoat,
amber. Outer seedeoat coriaceous, less than 0.1
nm thick, amber to blackish. Inner seedcoat
membranaceous, amber, not bearing coloved dot.
Fndosperm fleshy, white, fluorescing bluish
white, oily, when teased wet emitting conspicu-
ous and minute {resembling smoke) oil drop-
lets. Embryo linear, white, one-half length of
seed. Colyledons parailel, one-third length of
embryo, uncleft,

Capsile glabrous, with three inconspicuous
nerves, linear, straight, 1-1.6 cm long, 1 mm in
diameler, many seeded, tan to brown, dehiscing
apically by three valveiike carpels, which sepa-
B C D o rate and oceasionally bwist, ribs absent, carpels
| T T I not deciduous. Style absent. Stigma three strap-
shaped fiaps.

Meconlln prequn: A, Seeds % 10; B, sithouette of sceds Notes: Oregon little-poppy is a small annual
w 13 {7 endusperm-smbryn drawing » 1 [J, dehis-

vent ¢apsule ¥ 1; &, eapsule apex > 6. Ceska and ent.le.mlc of th‘-“ Pactfic (j'UaSt from Victoria,

Cogka, Vancouver Fsland, British Columbia (UVIC). Iritish Columbia, south to perhaps northern-
most California. Within this area, plants are
rare in Washington but frequent in Willamette
Valley, Oreg. Plants are usually found in open
areas with moist sandy to gravelly soil. The
species is illustrated in Abrams (7}, Hitcheock
ef al. (40), and Jepson (35).




T4 TECHNICAL BULLETIN NO. 1517, G.8.

Papaver aluskanum Hultén

B C

Papoarer aluskarson: A, Seeds » 10 B, sithouette of
somls % L (0, endospern-embrye drawing % 10 D=
F,oeapsules x LogA=0, ¥y Nelson and Nelson 4119,
Mt MeKinley National Park, Alaska (US)y; (1)
Sowl, Amehitka Istand, Alasha (COLOY; (E) Strutn
178 St Pand island, Alaske (BRY),

DEPARTMENT OF ACGRICULTURE
Alaska Poppy

Seed T-1.: 0 0.6-07 -~ 0.5-0.6 mm, comma
shaped, without apical depression, oceasionally
bearing emergent basal nipple, slightly Nattened
tu levele in cross section, Seedcoat dadl, tight
to medium amber, nol wrinkled, reticulate. Re-
ticulam moderate, at 30 ~ straight to slightly
wavy walls Torming a regular paltern of small
verticaliy rectangular to square fields on dovsal
side becoming lrvegutarly shaped on lateral
sides Loward hilum, color of seedeoat. Avil ab-
sent. Raphe a line {o low ridge up to three-
fourths length of seed, color of seedeoal. Hilum
oit raphe, inconspicuous. Culicle inseparable
from seedeoal. Quter seedeoul coriaceous, less
than (L1 mm thick, light to medium amber. In-
ner seedeoat membranaceous, amber, nol bear-
tag colored dol. Endosperm granular, whitish o
amber, fluorescing yellowish white, nol oily,
when leased wel emitting no oil droplets, Em-
bryo linear, white, one-fourth length of seed.
Cotyledons parallel, one-third length of embryo,
uteleft,

Capside bearing hispid brown hairs not bas-
ally tuberculate, with {varely four) five to seven
inconspicuous nerves, broad obovate to globose,
T-12 mm long, 5-10 mm in diameter, many
seeded, tan to brown, dehiscing by (rarely four)
five fo seven apieal pores. Style absenf. Stig-
matic disc Aat to slightly convex with (rarely
four) five to seven rays.

Notes: Alaska poppy is an endemic perennial
of the arclic and alpine tundra and heathlands
of Alaska und southwestern Yukon. Most of the
plants are restricted to the Kenai Peninsula,
west through the Aleutians, islands of the Ber-
ing Sea, and western Alaska. Fewer planis are
found in southern Alaska and southwestern
Yuken., Welsh (72) noted that “‘perhaps it
should best be treated as P. radicainm ssp.
aluskanuym  {(Hultén) J. P. Anderson.” How-
ever, in his flora, Welsh recognized the taxon
as P alaskanuwnm, The plant is illustrated in
Hultén (3713},
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Pupaver alborosenm Hultén

B C

Papueer alboroscum: A, Seeds % 10; B, sithouelle of
seeds X 13 O endosperm-embryo drawing % 10; DO,
deliseent capsule % 1; E, dchiscent capsule X 2.
Welsle and Moore 8146, west of Portage Glacier,
Alaska {BRY).

Pale Poppy

Seed 0.7-0.9 X 0.4-0.6 X 0.4-0.6 mm, comma
shaped, without apical depression, bearing
emergent basal nipple, terete in cross section.
Seedeoat dull, medium to dark amber, not
wrinkled, reticulate. Reticulum moderate, al
30 > straight to slightly wavy walls forming
a regular pattern of small vertieally rectangular
to square fields on dorsal side becoming irregu-
larly shaped on laleral sides toward hilum, color
of seedcoaw. Aril absent. Raphe a line to low
ridge one-half length of seed, color of seedcoat.
Hilum on raphe, ingonspicuous, Cuticle insepa-
rable from seedcoat. Quter seedcout corinceous,
less than 0.1 mm thick, medium to dark amber.
Inner seedecoat membranaceous, amhber, nol
bearing colored dot. Endosperm fleshy, whitish,
not Auorescing, oily, when teased wet emitting
conspicuous and minute (resembling smoke) oil
droplets. Embryao linear, white, up to one-fourth
length of seed. Cotyledons parallel, one-half
length of embryo, uncleft.

Capsule bearing hispid yellowish te brown
hasally tuberculate hairs, with five to seven in-
conspicuous nerves, broadly ovate to globose,
16-15 mm long, 6-11 mm in diameter, many
seeded, tan to brown, dehiscing hy five to seven
apieal pores. Style absent. Stigmatic disc flat
with five Lo seven rays.

Notes: Pale poppy, a perennial arctic en-
demic, grows in gravelly soils and on rock out-
crops on Kamchatka Peninsula (U.S.5.R.} and
Alaska around Cock Inlet, on Kenai Peninsula,
northern British Columbia, and southwest Yu-
kon. This species is closely related to P. radica-
tum and perhaps should be regarded at some
infraspecific level. According to Welsh {79}, all
reports of this atfractive poppy in northern
Alaska are erroneous. This plant is illustrated
in Hultén (s1).
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Papaver argemone L,

TR DEPARTMENT 0F

B c

Papitesr argomene s L Seeds s 1y
seeds ~ 17 ) endosperneembryo drawing ~
dehisvettt capsule » 13 £, capsule apex -
amd Hurst 1749, preenhouse prown (NAL,

H, sithuuette of

s
4. Dahe

AGRICTLTURE
Prielly Longz-Headed Poppy

Need 19101 (1.5-0.6 {Lh=0.6 mm, reni-
Torni, withoul apical depression, bearing emer-
genl  hasal nipple, lerete in cross seclion,
Seedeoat dull, purplish wray Lo tobaceo Lrown,
not wrinkled, veticulate., Reticulum moderate to
hold, at 3o essentially straight walls (on
close examination wualls a servieg of minute
curves) lorming a remular paitern ol small to
moderate sguare Lo vertivally rectangular fields
an dorsal side becoming hrregulavty shaped on
lateral sides toward hilum, lighter than seed-
coat. Aril absent. Raphe a line to low ridge one-
hadl length of seed, color of seedcoat. 1lilum
o raphe, inconapicupus, Cuticle barely sepa-
rable (just walls of reticulum) from seedcoat.
Outer seedcoat cortaccous, less than 1 mm
thick, purplish gray lo tehacco brown. Inner
seedeont membranaceous. amber, not bearving
colored dot. Endosperm fleshy, whitish, faintly
fluprescing yellowish white, oily, when teased
wet emitling conspictous or minute (resem-
hling smoeke) oil droplels, Embryvo linear, white,
more than mme-third length of seed. Cotyledons
parallel, one-half length of embryo, uncleft,

Cupsule hearing scaftered hispid spreading
or recurved lan bristles, with four to six con-
spicuous nerves, clavate to oblong, 15-20 mm
fong, -6 mm in diameter, many seeded, tan,
dehiscing by four to six apical pores. Style
absent. Stigmalic dise convex with four to six
rays.

Notes: Prickly long-headed poppy is a native
annual of Europe that has escaped Trom cultiva-
tion in both eastern and western United Statfes.
Although it does not persist, its occurrence is
freguent enough to warrant inclugion in this
study. The plant is illustrated in Gleason (21}
and Hiteheoek et al. (.20).
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Puapuever californicum A. Gray

B C D

Papurer califoraicem: &, Seeds X 10; B, silhouette of
seeds N 1 (7, endosperni-embryo Qi'a\x'ing X 10; D,
dehiscent capsule X I; £, dehisceht capsuie X 2.
Sweeney, Los Angeles County, Calif. (SFSC).

Western Poppy

Seed 0.6-0.7 ~ 04-05 x 0.4-05 mm, C-
shaped to reniform, without apical depression,
bearing emergent basal nipple, terete in cross
section. Seedcoat dull, dark purplish gray, not
wrinkied, reticulate, Reticulum moderate io
bold, at 30 N straight to slightly wavy walls
forming a regular pattern of moderate square
to vertically rectangular fields, color of seed-
coat. Arit absent. Raphe a ridge to wing one-
half length of seed, tolor of seedcoat. Hilum
on raphe, inconspicuous. Cuticle separable from
seedeoat, dark purplish gray. QOuter seedcoat
coriaceous, less than 0.1 mm thick, amber {o
reddish brown. Inner seedcoat membranaceous,
amber, not bearing colored dot. Endosperm
fleshy, whitish, not fluorescing, oily, when
teased wet emitting conspicuous and minute
(resembling smoke) oil droplets. Embryo linear,
white, one-fourth length of seed. Cotyledons
parallel, one-fourth length of embryo, uncleff.

Capsule glabrous, with four fo seven con-
spicuous nerves, clavate-turbinate, 8-16 mm
long, 4—6 mm in diameter, many seeded, tan to
brown, dehiscing by four to seven apical pores.
Style absent. Stigmatic disc flat to slightly con-
vex with four to seven rays.

Notes: Western poppy is an annuzl endemic
of California in the western chaparral and oak
woodiands, below 800 m, in the coastal moun-
tains from Marin County to San Diego County.
This species, iilustrated in Abrams (1)}, bears a
strong resemblance to Stylomecon heterophylla
excepl that the western poppy fruit has no style,
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Papaver dubium L.

B C D

Paparver dubfum: A, Seeds X 10} B, silhoucite of seeds
% 1; O, epdosperm-cmbryo deawing X 10; D), dehis-
cont eapsule x 1) £, dehiseent capsule X 2. Cominons,
Del, (NYY

Blind Eyes

Seed 0.6-0.8 0.3-0.5 < 0.3-0.4 mm, reni-
form to C-shaped, without apical depression,
occasionally bearing emergent basal nipple,
terete in cross section. Seedeoat dull, medium
purplish  gray, frequently with silver-gray
bloom, not wrinkled, reticulate. Reticulum mod-
erate {o bold, at 30 - essentiaily slraight walls
{on close examination walls a series of minute
curves) forming 4 regular patfern of small to
moderate square to vertically rectangular fields,
lighter than seedeoat when only reticulum bears
bioom. Aril absent. Raphe a line o low ridge
one-fourth length of seed, color of seedcoat.
Hilum on raphe, inconspicuous. Cuticle barely
separable (just walls of reliculum) from seed-
eoat. Ouler seedcoal cortaceous, less than 0.1
mm thick, medium purplish gray. Inner seed-
coat membranaceous, amber, not bearing colored
dot. Endosperm fleshy, white to golden, occa-
sionally fluorescing vellowish white, oily, when
teased wet emitting conspicuovs and minute ofi
droplets. Embrvo linear, slightly curved, white,
one-half length of seed. Cotyledons parallel, one-
third to one-half length of embryo, uncleft.

Cupsule glabrous, with five to nine incon-
spicuous nerves, narrowly obovate, 15-20 mm
long, 5—8 mm in diameter, many seeded, tan to
brown, dehiscing by five o nine apical pores,
Style absent. Stigmatic disc flat to convex with
five {0 nine rays.

Notes: Blind eyes, an annual, has been intro-
duced info eastern United States from Europe.
it has become naturalized in fields, roadsides,
thickels, and disturbed sites, especially near
habitationg. Smali (72} listed three common
names, smooth-fruited poppy, blind-eye head-
ache poppy, and long-pod poppy. The plant is
illustrated in Gleason {271}, Radford et al, {62},
and Stevermark (75).
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Papaver hybridum L.

B C

Papaver fgpheicear: 4, Seeds - 1y B, sithouette of

seds » 15 O endosperat-embrye dinwing x4 £

dehuseent eapsule < 1 B, vapsule apex »

11231, reenhouse grown

INA

A, Guan

Rough Poppy

Seed 0714 - 0407 < 0.4-0.7 mm, reni-
form to C-shuped, withoul apieal depression,
oceasionally  bearing emergeul basal nipple,
terete in cross seclion. Seedceoat dull, pale {o
dark ocher Lo brown, not wrnnkled, reticuiate.
Reticulum modevate Lo bold, at 30 > essentially
stratghl walls (on close examination walls a
series of minute curves} forming a regular pai-
tern ol moderate sguare or circular to veriically
reclanguiar felds, freguently Hghter than seed-
coat. Aril absent. Raphe a line or low ridge one-
fourth Lo one-third lenglh of seed, color of
seedeoal, Hilum on raphe, inconspicuous, Cuticle
barely separable {just walls of reliculum) from
seedcoal. Outer seedeoal corlaceous, less than
0.1 mm thick, pale Lo darlc ocher. Inner seedeoat
membranaceous, pale amber, not bearing colored
dot. Endosperm fleshy, whitish, rarely tluoresc-
ing yellowish white, oily, when ieased wet
emilling conspicuous and minute {resembling
smoke) cil droplets. Embryo linear, white, one-
hall tength of seed. Colyvledons paraliel, one-
third to one-haif length of embryo, uncleft.

Capsude bearing hispid spreading or recurved
Lan bristles, wilh four to eight conspicuous
nerves, ellipsoidal to ovate, 9-12 mm long, 5-7
mm in diameter, many seeded, tan lo brown,
dehiscing by four Lo eight apical pores. Style
abgent, Stigmatic dise Aat to convex with four
1o eight rays,

Notes: Rough poppy has been introduced into
the T'niled States from Eurasia. 1t has become
naturalized in fields, vinevards, and disturbed
sites in Modesto and Lus Angeles Counties, Calif.
Seeds were probably introduced from Australia
in wheat shipmenis (63). It has been reported
ag an escape from cultivation in Swain County,
NGO (6.
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Papaver macounii Greene

B C D

Eegureer veeonpis: AL Semds > 10 B, silhouette of seeds
Nty O endespernt-ombeyo deswing 105 )0 dehis-
cent cupsule N 1; B, dehiscent capsule > 2. Spetzmin
TR, Uaini., Ueluille River, Alaska {UR)Y.

1517, V.S DEPARTMENT OF AGHICULTURE

Macoun's Poppy

Seed LR - DAALG 0 DH-0LG mm, comma
shaped, without apical depression, freguently
bearing emergent basal nipple, terete In cross
section. Seedeoal dull, light Lo davk amber, not
wrinkled, reticulate. Reliculum moderate, at 30

straight Lo slightly wavy wails forming a
vegular patlern of amall vertically recltangular
i square fields on dorsal side becoming rregu-
larly shaped on lateral sides toward hilum, color
of seedcoai. Aril absent. Raphe a ridge, ocea-
sighadly winglike at midlenpgth, ome-half to three-
Teurths length of weed, volov of seedcoal. Hilum
on raphe, inconspicuous. Cuticle inseparable
Trom seedeoal., Quter seedcoat coriacecus, less
Lhan 0.1 mm thick, Hight to dark amber. Inner
seedroat membranaceous, amber, not bearing
colored det. Endosperm granulay, whitish, fluo-
rescing vellowish white, not o¢ily, when leased
wel emitting no oil droplels, Embryo linear,
white, up to one-fourth length of seed. Cotyle-
dons parallel, up to one-fourth length of embryo,
uneletft,

Capartle beaving hispid brown to whitish hairs
not basally tuberculate, with three to five
(rarely eight) conspicuous nerves, obovate to
clavade, 14-22 mm long, 3-8 mm in diameter,
many seeded, tan to brown, dehiscing apically
by three to five {rarely eighl) porex. Style ab-
sent. Stigmatic dise flat to slightly convex with
three to five (rarely eight} rays.

Nofes: Macoun's poppy is an endemic peren-
nizl of the Arclie, viz, Asia, Alaska, and the
Yukon east to the Mackenzie Mountains. Collee-
tions of this species mainly have been made
north of the 62d parallel {(79). Plants grow in
aretic and alpine tundra and heathlands on
sandy to gravelly soils. P, hulfenii Knaben and
P. Eeelei Porsiid are synonyms of this species.
The plant is illustrated in Hultén (J7) and
Macoun {5a).
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Papuver nudicoule L.

B C D

Pupitver wdivande: A, Seeds X 10; B, silbouette of seeds
~ 1 ) endosperme-embeyo drawing x 16; f), dehis-
cent capsulr X 1; £, dehizeent ecapsule % 2. Gunn
L3238, rinee Georges County, Md., (NA).

lecland Poppy

Sted WT=L3 ~ 0.4-06 7 0.4-0.6 mm, comma
shaped, without apical depression, bearing emer-
went to prominenl basal nipple, tevete in cross
section. Seedeoat dull, Tight to dark amber, not
wrinkled, reticulale. Reticulum moderate, at 30
~ostraight to slightly wavy walls forming a
fairly vegular pattern of small to moderate
vertically vectangular to square fields on dorsal
side becoming irregulaviy shaped on lateral
sides loward hilum, colov of seedeont. Aril ab-
sent. Raphe a vidge, frequently winglike at mid-
Tength, three-fourths length of seed, color of
seedeont, Hlilum on vaphe, ineconspicucus, Cuticle
barely separable {just walls of reticulum) from
seedeoat. Qufer seedeoat coriaceous, less than
0.1 mm thick, light to dark amber. Inner seed-
cout membranaceous, pale amber, not bearing
colored dot. Endosperm fleshy, whitish, fluorese-
ing yellowish white, oily, when teased wet emit-
ting conspicuous and minute (resembling
smoke) oil droplets, Embryo linear, white, one-
fourth to one-third length of seed. Cotyledons
parallel, one-eighth to one-sixth length of em-
brvo, uncleft.

Capside bearing hispid brown (white on old
capsules) hairs not basally tuberculate, with
{vavely four) seven to elzht {rarely nine) cou~
spicuous nerves, ohovate tu clavate, 9-20 mm
long, 6-12 mnm in diameter, many seeded, tan
to brown, dehiscing by (rvarely fouwr) seven to
eight (ravely nine) apical pores. Style absent.
Stigmatic dise flat with (rarvely four) seven to
eight {rarely nine) rays.

Notes: A native of Siberia, Iceland poppy is
a well-known hardy perennial garden flower,
which may persist after planting, especially in
northern United States and Canada. Several
cultivars ave available either as rootstock ar
Trom the flower seed-packet trade. These culti-
vars are attractive and possess various petal
enlors {white, yellow, orange, or orange scar-
let}. Single- and double-flowered forms are
available, and holh make excellent cut flowers.
Bailey  (J) and Huitén (41} depicted this
species.
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Papaver pygmaeum Ryvidtbery

B C

Pupriver pyamuenm: A, Seeds X 1) B, silhouette of
seeds W i3 O, endosperm-embrye drawing X 10; D,
dehiseent capsule X L; F, capsule apex x4, {A4=("
Beaman and Stone 1637, Giacler National Park,
Mont, (8MT); (O=-£} Williaims 992, near Stanton
Lake, 3ot (US).

DEPARTMENT OF AGRICULTURE

Alpine Poppy

Sted Q709 ~00.3-0.5 > 0.5-0.5 mm, comma
shaped, withoul apical depression, bhearing
emergent basal nipple, tevete in cross section.
Seedeont dull, light to medium amber, not
wrinkled, reticulate. Reticulum moderate, nt 30

slraight fo slighlly wavy walls forming u
regular pattern of small vertically rectangular
to square hields on dorsal side becoming irregu-
larly shaped on lateral sides toward hilum, color
of seedeoal., Arvil absent. Raphe o line o low
ridge one-half {o three-fourths length of seed,
color of seedeont. Hilum on raphe, inconspicu-
ous. Cuticle inseparable from seedecouat. Outer
weedeont coriaceous, less than 0.1 mm thick,
light to medium amber. Inner seedcoat mem-
branaceous, reddish brown, not bearing coloved
dot. Endespermi granulay, whitish, fluorescing
bluish white, not 6ily, when teased wet emitiing
ne oil droplets. Embryo linear, white, one-
fourth to one-third length of seed. Cotyledons
parailel, less than 0.1 mm, uncleft,

Cepsule hearing hispid tan basally tuberculate
hairs, with four to five inconspicuous nerves,
narvowly obovate, 10-14 mm long, 4-6 mim in
diameter, many seeded, tan to brown, dehiscing
by four to five apical pores. Style absent, Stig-
muatic dise liat {o convex with four o five ruys.

Noles: Alpine poppy is an endemic pereunial
of the talus slopes of the higher mountaing of
southensiern Alherta and southwestern British
Columbia to northwestern Montana. This distri-
bution essentially foliows the axis of the Con-
tinental Divide. Live (47} treated this species
in detail and the plant is iitustrated in Hitch-
cock et al. (30}
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Pupaver rudicatum Rottheoll

Paprecr rudieafun: A=8, Seeds X 10; C, silhouette of
seetls X L B, endosperm-embryo drawing X 10; E-F,
capsules > Ly {0, dehiscent capsule X 2. (A, €} An-
derson 1821, Deering, Alaska (18C); (B, ) Cody
1572, Snuthhampton Island, Keewatin District, North-
west Tervitovies (DAQY; &, Douglass and Douglass
$u=198, Grand County, Colo. (COLOY; (F-G) Struts
R, east of Cantwell, Alaska (BRY).

Arctic Poppy

Seed of two sizes, lavger 0,9-1.2 % 0.4-0.6 %
0.4-0.6 mm, smalier 0.6-0.7 > .-1-0.56 > 0.4-0.5
mm, comma shaped, without apical depression,
hearing emergent basal nipple, terete in cross
section. Seedeoat dull, amber, nol wrinkled,
reliculate. Reticulum moederate, at 30 ¥ straight
to slighthy wavy walls forming a vegular pattern
of small vertically rectangulur Lo square fields
on dorsal side becoming irregularvly shaped on
lateral sides lowavd hilum, color of seedcoat.
Aril absenl, Raphe a ridge, occasionully becom-
ing winglike at midlength, three-fourths length
ol seed, color of seedeoat. Hilum on raphe, in-
conspicuous. Cutiele inseparable from seedcoat.
Quter seedeoal coviaceous, less than 0.1 mm
thick, amber. Inner seedcoat membranaceous,
amber, not bearing colored dot. Endosperm
flesly, whitish, fluorescing vellowish white, oily,
when teased wet emitting conspicuous and mi-
nute (resembling smoke) oil droplets. Embryo
linear, white, one-seventh to one-sixth length of
seed, Colyledons parailel, less than one-fourth
length of embrve, uncleft.

Capsule bearing hispid brown (rarely whit-
ish} hairs not basally tuberculate, with five to
eieht inconspicuous nerves, obovate, 10-18 mm
long, 5-% mm in diameter, many seeded, tan fo
hrown, dehiscing hy five to eight apical pores.
Stvle absent, Stigmatic disc flat to slightly con-
vex with five to eieht rays.

Notes: Avetie poppy is an endemic perennial
of northern North America, especially along the
coast of western and northern Alaska. Plants
ave less common in intevior Alaska, Yukon, and
the Rocky Mountains to Alberta. They reoccur
in east-central Utah and Colovado in high alpine
areas. This species is composed of a series of
populations that vary from each other in minor
characteristics. Synenyms include P, kluagnensts
D. Léve, P. lapponicum (Tolm.) Nordh,, and P.
meconnedl{i Hultén, Hultén (21) illustrated this
plant under the two subspecies of P. lapponi-
CHn,
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Pupnrer rhovas L.

Papuarer rhoeas: L, Seeds x0 Y 12, silhouette of sceds
X1 O endegperm-embrye deawing x L0 D, dehis-
cont capsule X U B, dehiscent capsule x 2 Dake aoud
Flurst t7212, greenhouse grown (NAJ.

U8B, DEVARTMENT OF AGRICULTURE

Corn Poppy
PP

Sied §.7-1 + 0.5-0.7 + 0,507 mum, reniform
or neariy so, without apical depression, ocea-
sionally bearing emergent basal nipple, tervete
in cross section. Seedevat dull, amber with pur-
plish sheen, not wrinkied, reticulate, Reticulum
moderate Lo bold, at 30 - wavy walls forming
a regular patfern of small to moderale square
lo vertically rectangular fields, color of seed-
cout to lighter. Arvil abseul, Raphe a line to low
rictoe one-Fourth to one-half length of seed, color
ol seedcoat. Flilum on rvaphe, inconspicuous.
Cuticle barely sepavable (just walls of reticu-
lun) frrom seedeoat. Outer seedeoat coriaceous,
less than 0.0 mm thick, amber. Inner seedcoat
membranaceous, pale amber, nol bearing colored
dot. Endosperm fleshy, whilish, fluorescing vel-
lowish whitle, oily, when teased wet emitting
consgpicuous and minute (resembling smoke)
oil droplets. Embryo linear, slightly curved,
white, three-ifths length of seed. Cotyledons
purallel, one-half length of embryo, unecleft.

Ceapsule  glabrous, with 8-18 conspicuous
nerves, subglobose to broad-ovate, 10-15 (-20)
mm long, 8-15 mm in diameter, many seeded,
tan fe brown, dehiscing by 8-18 apical pores.
Styie absent. Stigmatic dise flat to slightly con-
vex with 8-18 rays.

Notes: Corn poppy, a native annunl of the
Oid World, has heconte naturalized in northern
and central United States and Canada. Because
of its weedy tendencies, this plant has gained a
plethora of common names, including amapola,
field poppy, Flanders poppy, red popvy, and
Shirley poppy. Cultivars are sold by the flower
seed-pucket trade under the common name
Shirley poppy. Various flower colors and petal
numbers and shapes are availuble, The avtificial
American Legion poppy (s modeled from a red-
flowered cultivar. The plant is illusirated in
Gleason {(21).
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Pupaver somniferum L.

Papeers y somuifermw: A, Seads X 10; B, silhouette of
secds ~ 1; (O endosperm-embryo drawing X 16; D,
indehrseont eapsule X 1 Duke and Hurst 17143, field
prown (NAY, Soeds of three cultivars of P sonnif-
errem soleeted o iostrale external topographic vavi-
ubins, viz, size, retieviation, and color vaviation as
shown in black and while photographs (X 18): E,
Light-gray seeds, and 7, blue-gray seeds from Ko-
mwarka, Afphumstan; {0, beige to white seeds from
University of Seattle Drupg Plant Garden {ne vouch-
orS},

Commuon Poppy

Seed 1-15 » 0.8-1.2 ~ 0.7—1 mm, reniform,
without apical depression, occasionally bearing
emergent basal nipple, siightly flaltened to
terete in cross section. Seedcont dull, white
through light Lo dark amber or bluish {o black-
ish, not wrinkled, with compound reticulalion.
Primary reticulation meoderate to bold, at 30 X
straight walls forming a regular paitern of
moderate irvegular fields, color of seedcoat to
lighter, containing a secondary reticulation with
siraight lines darker than seedecat forming a
regular pattern of minute irregular felds {diffi-
cult to see on lightest and darkest seeds). Aril
absent. Raphe a ridge to wing one-half length
of seed, color of seedeoat. Hilum on raphe, in-
conspicuous, but frequently surrcunded by a
dark civele or spot, Cuticle separable or bavely
so from seedeoat, white to pale amber. Quter
seedcoat coriacecus, less than 0.1 mm thick,
color of seed. Inner seedcoat membranaceous,
dark amber to white (depending on outer seed-
coat color), not bearing colored dot. Endosperm
fleshy, white, rarvely fuorescing faint biuish
white (white seeded cultivars fluoresce bluish
white internally and externally), oily, when
teased wet emitting conspicuous and minute
{resembling smoke) oil droplets. Embryo linear,
curved, white, three-fourths length of seed,
Cotyledons paraliel, one-half length of embryo,
uncleft.

Capsule glabrous, with 515 (-20) incon-
spicuous nerves, subgiobose to oblong, 2-6 em
in all dimensions, many seeded, tan fo brown,
dehiscent or indehiscent in most cultivars. Style
absent. Stigmatic dise concave to convex with
5-15 (-20) rays, separate at apex.

Notes: Common poppy, a native annual of
Iurasia, is a multiuse plant that seldom becomes
naturalized in the United States and Canada.
Live seeds of cultivars were sold in the United
States but now may not be offered for sale, In
addition {o ornamental and narcotic uses of the
common poppy, ils seeds are used in baking
{poppyseed rolls) and to make an edible oil. The
plant, also known as opium poppy and garden
poppy, is Hlustented in Balley {2}, Gleason {27},
Smail (72}, and Steyermark {75},
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Papaver walpotei Porsilid

A C D

Paparer walpolei: A, O, Capsules X 1; &, caprule X 2
1), capsule apex X 20 {(A=B) Porsilkl and Porsild
1352, Seward Peninsula, Alaska {US); (C=10 Pepau
202, Feather River, Aluskan (BRY).

i

B DEPARTMENT OF

AGRICULTURE
Walpole's Poppy

Sred of Walpole's poppy was unavailable to
us during our study of this family. In the type
descriplion, seeds are described as “1.0 to 1.2
mm long, crescent-shaped and somewhat shiny”
{79), From this general deseription one would
experl seeds ol this speeies to be similar lo
seeds ol ofther native Alaskan species, viz, P.
elaskanicn, P.alboroscwm, P, maeounii, P, pug-
mucuem. and P.oradication. However, this sur-
mise may be falsely dravwn,

Capsule bearing hispid whitish to brownish
basally tuberculaie haivs, with four to five con-
spicunis nerves, obovate-clavale, 815 mm long,
J-8 mim in diameter, many seeded, tan to brown,
dehiseing by four to five apieal pores, Siyvle
absent. Sligmatlic dise flat lo slightly convex
with four to five rays.

Noleg: Walpole's poppy ts an endemic peren-
nial of the Arctic from easternmeost Siberia to
Seward Peninsula and southward to the Kus-
kolowim Delta vegion (Goodnews Bay}. The
plants are tound in the tundra and heathlands,
often in gravel or on rocky outcrops. Unlike
other native Alaskan species, this species is
digtinct and does not appear to be closely re-
iated Lo the other species previously listed. Its
leaves are subeuntire to few lobed, entirely gla-
brous, almost coriaceous, and dark green. The
othar Alaskan poppies bear leaves thal are once
or twice pinnatifid, pubescent. not coriaceous,
and nof dark green because of the presence and
coler of the pubescence, The capsule shape is
also different, Porsild {59) included a photo-
graph of the type with his original description.
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Platystemon californicus Bentham

Pltgstemon ealiforniens: o, Seeds % 180; L, frait seg-
ments > L0y O, sjilhouetie of seeds » 1; 1, endosperme-
eibryo drawing ~ 105 E-F, complete apgregate
fruits ~ U 07, single pistil =0 L (A=42) Heller 8176,
Ireesno Caunty, Calif, {UsSys (£-07) Greene, Cantra
Costa County, Calif. (US). (Largest seeds in A se-
lected from other sampiee to show size varintion.)

Cream-Cups

Seed " 0.8-1.7 ~ 0.5-1.1 * 0.5-1.1 mm, reni-
form lo comma shaped {o ellipsoidal with one
flallened side, al 30 with couspicuous sub-
apical patch or depression, bearing emergent
basal to subbasal nipple, terete in cross section.
Seedeoat shiny, lighl amber te dark reddish
brown, not wrinkled, appearing nonreticulate.
Reticulum inconspicuous, at 30 > straight walls
forming an irregular pattern of minute irregu-
lar fields, color of seedcoat, Aril absent, Ruphe
a line to ridge one-half to thres-fourths length
of seed, color of seedeoat. Hilum between nipple
and vaphe, inconspicuous. Cuticle inseparable
from seedcoat. Oufer seedcoat coriaceous, less
than 0.1 mm thick, light amber to dark reddish
brown. Inner seedeoat membranaceous, smber,
often bearing subapical brown dot. Endosperm
fleshy, whitish, oceasionally fluorescing bluish
white, oily, when teased wet emitting oil drop-
lets, Embryo linear, white, {rarely one-third)
one-half to nearly length of seed, curving with
seed. Cotyledons parvallel, one-half length of
embryo, uncleft.

Fruit glabrous or bearing tan to brown hairs,
without nerves, composed of 6-25 agpgregated
linear torulose pistils (forming an oblong ag-
gregate fruit), straight, 2-2.5 cm long, 1 to 2
mm in diameter, with 3-9 seeds per pistil, each
pistil breaking transversely along horizontal
placentas (between seed chambers) in 3-9 seg-
ments (D). An observalion by Curran (70)
that some races may have some degree of
dehiscence has not been sugpested by other
taxonomists., Style 2-10 mum long. Stigma one
strap-shaped flap per pistil.

Notes: Cream-cups is a native annual of the
western United States. Plants are found in open
grassy clay or sandy places, often in burned
areas, bejow 900 m from Coos County, Oreg., to
Baja California and east to Utah and Arizona.
Greene (27} recognized HT7 species in this 1
species complex. Although plants are highly
variahle, few faxonomists have recognized this
many species. Munz {3.)) recognized six vari-
ieties in Culifornia. Abrams (1), Clements (7),
and Jepson (.23) ilustrated this plant.

“TUnit of dispersal iz a one-seeded fruit segment;
seeddr are seldmn gron,
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Reemerin refracta {Steven) DC, Field-Poppy

Sred 1-1.5 ~ 3.6-1 ~ £.6-1 mm, reniform
and partially angular, withoul apical depression
or basal nipple, terete in ¢ross section. Seedeoat
dull, light ocher to slate gray, not wrinkled,
reticulate. Reliculum beold, at 30 ~ slraight
winglike walls (which appear double) forming
a regular patlern of small to moderate civenlar
fields on dorsal side becoming modevate hovi-
soutally oblong fields on lateral sides toward
tilum, color of seedcoat or lighter. Aril absent.
Raphe a line or low ridge one-tnird to one-half
length of seed, color of seedcoat to darker
Hilum al base of raphe, inconspicuous, Cuticle
separable from seedcoat, light amber to sray
(forming the winglike reticulation). Outer
seedeoat lignified, (.1 mm thick, amber to dark
reddish brown. Inner seedcoat membranaceous,
pale amber, not bearing colored dot. Endesperm
fleshy, white, fluorescing bluish white, oily,
when teased wel emitting conspicuous and mi-
B ; nute (resembling smoke) oil droplets. Embryo
linear, white, one-third te one-half length of
R z - seed. Cotyledons parallel, one-third to one-half
length of embryo, uncleft.

Capsule glabrous {tips of valves may bear

Rocoerin vefraeta: A, Seeds X 10 B, sithounette of setae}, with three to four conspicuous nerves,
seeds 1 O, endosperm-vimbryo drvawing X 10; D,

indehiseont capsule N L3 £, capsule apes ¥ 3. Gar. linear, straight, 3-10 cm long, 2— mm in di-
rett and dMilner %807, Box Blder County, Utah (UT), ameter, many seeded. greenish tan fo brown,
dehiscing apically by three Lo four valves sep-
arating from three fo four fragile ribs, valves
not deciduous. Style absent. Stigma globuiar
with three to four confluent lobes.
Notrs: Field-poppy is a native annual from
Eurasia. Seeds were introduced into the Beaver
Dam region of Box Elder County, Utah. The
species has now spread and become a noxicus-
weed seed in Utah, Planis are numerous in some
areuas, though few have been collected,
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Romueya coulteri Harvey
Coubter’s Matilija-1"oppy

Seed Lal=2 o 08-1.5 0.8-1.5 mm, angular

andl irregular to ellipsoidal with vue Hattened
side, without apical depression, bearing emer-
went Lo prominent basal nipple, Lerete Lo sec-
forial in cross section. Seedeoal dull, medium
Looddark toluwero brown, ol wrinkled, com-
poundly reticulate, Primary retivalation, formed
Ly undulation ol cuticle, moderate to bold
straight walls forming an brregular patlern of
moderitle to lavee hrregular fields, color of seed-
coal, containing o secomdary relicwlalion ap-
pearing minutely geanular. Aril absent. Tiaphe
a ridge to wing ene-Lhird to three-fourths length
el seed, color of seedeoal to lphter. Hilom at
base of raphe, conspicuvns when lighter than
sepdeoat. Cuticle separable lrom seedeoat, brown
spotled on tan hackground. Outer seedeoat
wepkly Henifed, tess than (21 mm thick, outer
surface whitish, nner surface dark amber.
Inner seedeoat membranaceous, amber, not
Lbearing a colored dot. Endosperm fleshy, whit-
ish, not fluovescing, oily, when teased wet
emitting conspicuous and minule oil droplels.
Embrye linear, while, up to ene-fourth length
ol seed. Cotyledons purallel, one-fifth length of
embryvo, uneleft.
Capsife Learing strigose tan bristles, with
-12 juconspicusus nerves, oblong to ovate, 3-
5oem long, 1-2 em in diameler, many seeded,
tun, dehiseing apically by 7-12 wvalves, which
separate from 7-12 indurate ribyg, valves not
deciduous, Styvle absent. Stigma glebular with
T-12 confluent lobes.

Naotee: Coulter’s malilija-poppy is an endemic
porennial with o nearlty woody hase, of dry
washes and eanyvons helow 1,300 m {rom Santa
Barbara County, Calif,, south into Baja Cali-
fornia. Growing ifustructions and llustrations
for this excelient ormamental may be found in
Bailey 23, Aheams (7Y and Jepson 4.3) also
iltustrated this plant,

7.
3,

Romneya trichocadyxr Fastwood
Muatilija-Poppy
Seed sumilar to preceding excepl thal basal
nipple vlten ubseni or emergent, endosperm fre-
quently with fainl Dluish shite fluorescence.
Cupule <imilar to preceding.

RBomnoype spp A=B, Beeds X 10; -0, silhouette of
segls X 13 B, G, endosperm-cinbryo drawings X 10;
F, I, capsules x 1; f, bristles X 6. B, eoudteri (A4,
", &) Balls 18761, Rascho Santa Ana Botanic Gar-
don, Calif. (NYY; (#) Beason 5883, Ventura County,
Caldif. (U8Y. A, frichoealyr (B, D, G-Iy Kastwood,
Santa Bavbara County, Calif, (US)}.

Nofes: The distribution is similar to the pre-
veding except more c¢oaslal, Hybrids between
the Lwo species ave available from the nursery
trade.
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Sanguinaria canudensis 1.,
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Saaguinwre ceandensiz: A, Seeds ¥ 10; £, sithouetie
of sveds >~ 13 ¢, endosperm-embrye drawing » 10;
B, capsules > b, (=81 Rudd G63i, North Tlaketa

(US): (=0 Stump 122, Jeffersen County, Ky..

{DHL.

DEPARTMENT OF AGRICULTURE
Bloodroat

Sced texcluding wrill) 32309
2,228, obovatle, bearing civenlar apical depres-
sion and emeregent to elongate basat nipple,
terste in cross section. Seedeont shiny, bright
reddish brown (dull and tan when immalure),
freguently wrinkled, reticulaie. Reticulum in-
conspicuons (o moederate, al 30 - straight walls
formine an jrregalar patiern of minute jrrvexgu-
lar ficlds, color of seedecal. Aril longer than
soed, atlached Trom edge of apical depression
and extending bevond hilum, pale houey colored,
Raphe absent. Hilum on side of nipple, con-
spicuous when lighler (han seedeoat. Cuticle
separable from seedeoal, dark amber. Ouler
seedeoal lgnified, 0.1-0.2 mm thick, dark ved-
dish Lrown. lnner seedeoat membranaceous,
vellowish, bearing apical brown dot. Endosperm
fleshy, whitish, finovescing bluish white, oily,
when teuased wel emitting minute oil droplels
(resembling smoke}. Embryo rudimeniary,
white, one-ninth to oune-sevenih length of
seed. Cotvledons divergent, one-fifth length of
embryo, uncleft.

Cupsule  glabrous, with two conspicuous
nerves, ellipsoidal to fusiform, 36 cm long,
5-15 mm in diameter, many seeded, brown, de-
Riseing longitudinally by two valves, which sep-
arate to base und apex from two fragile ribs,
valves not deciduous. Style absent. Stigma glob-
wlar with Lwo confluent lobes.

Notes: Bloodroot, or red puccoon, is an en-
demic perennial of eastern Canada and the
Tnited States, southwest to Cklahoma and east-
ern Texas {8). A spring wildflower of the mixed
deciduous forest, this species has several floral
and foliar phenotvpes. Rootstocks have heen
used as medicine, as an emetie, a purgative, and
@t stimulant. The orauge-red acrid juice {hence
the common name) was used by American In-
dians for war paint and for dyeing arrow quills,
The plant ig illustrated in Gleason {21}, Rad-
ford et al. (62), Rydberg (86}, Steyermark
{77}, and Kingsbury (40}, who discusses the
plant's poltential toxicity.
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Stylomecon heterophyila G, Tayvlor

B C

Stgptonmuent hetervophiylte: A, Seeds % 10; B, silhouette
of seeds ~ b O, endosporm-embrye drawing X 10;
1, dehiseent capsule % L3 &, capsule apex X 4. Gunn
1295, greenhouse grown (NA).

Wind-Poppy

Seed 0.7-09 > 0.4-0.6 X $.4-0.6 mm, C-
shaped, without apical depression, bearing
emergent to prominent basal nipple, terete in
cross section. Seedeoat dull, dark purplish gray,
not wrinkied, reticulale. Reticulum moderate to
bold, at 30 >~ wavy walls forming a vegular
pattern of small to moderate squared fields,
color of seedcoat. Arvil absent. Raphe winglike,
one-halll length of seed, color of seedeoat. Hilum
on raphe, inconspicuous. Cuticle separable from
seedeoat, lan. Quter seedeeat coriaceous, less
{han 0.1 mm thick, dark brown. Inner seedcoat
membranaceous, amber, not bearing colored
dot. Endosperm fleshy, whitish, occasionally
fluorescing faint bluish white, oily, when teased
wel emitting minute oil droplets (resembling
smoke). Embryo linear, slightly eurved, whit-
ish, two-thirds length of seed. Cotyledons paral-
lel, one-third to one-half length of embryo,
uncleft,

Capsule glabrous, with 4-11 conspicuous
nerves, obovate to turbinate, 10-22 mm long,
4% mm in diameter, many seeded, tan to
brown, dehiscing by 4-11 apical pores. Style
1-3 mm long. Stigma globular with 4-11 con-
fluent lobes.

Notrs: Wind-poppy is an endemic annual of
central California {Lake and Fresno Cos.}.
south to Baja Califoernia (to the south end of
Sierra San Pedro Martir), including the Chan-
nel Islands. Plants are usually found on shaded
to grassy slopes and in canyons below 1,200 m.
Originally described as a member of the genus
Meconopsis, this species was transferred to
Paparer by Greene and then placed in its own
genus by Taylor {?7). Wind-poppy resembles P.
californicum in habit except for the style and
frwit, which are unlike those of any other spe-
cies of Papever. The plant is illustrated in
Abrams (1) and Jepson (35).
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Stylophorum diphythom (Michaux) Nuttall

Stpfoplorunr diphyllum: A, Seeds > 10; 8, silhouette
of seeds % Lo O endosperm-embryo drawing X 193
L indehiscent capsule > 1 B, dehiscent vapsule x
Lotd=-0, &y Palmer S1909, Steddard County, Mo.
(USY; o/ Ruth 228, Knox County, Tenn. (UR).

DEPARTMENT OF AGRH'CLTURE
Celandine-Poppy

Seed (exeluding anmly 1.6-2.1 1,2-15 -
1.2-1.5 mm., ohovate, hearing apical o sub-
apical cireular depression or reddish dot and
emergenl to prominent basal aipple, terete in
vross section. Seedeoat dull, pale brown, not
wrinkled, veticulute. Reticulum moderate, at 30
< ostraight walls Torming a vegular pattern of
small o moderate irvegulay fields. color of seed-
coat. Aril longer than seed, wide and ruftled,
allached at apical depression and extending be-
vond hilum, honey cofored (when teased wel
emitting minute oil droplets resembling smoke) .
Raphe absent, Hilum on side of nipple, con-
spicuous when whitish, Cuticle separable from
seedeoat, (ranslucent, pale amber. Quler seed-
coal coriaceous, less than 0.1 mm thick, pale
brown. Inner seedcoat membranaceous, light
amber, not bearing colored dot (dot perma-
nently attached to inner side of outer seedcoat).
indosperrn fleshy, whitish, Auorescing faint
bluish white, oily, when teased wet emitting
oil droplets. Embryo rudimentary, white, one-
seventh to one-sixth length of seed. Cotyledons
divergent, one-fourth length of embryo, uncleft.

Capsule bearing hispid brown to black hairs,
with four to five inconspicuous nerves, ellip-
soidal, 2-3 em long, 1-1.5 ¢m in diameter, many
seeded, brown to black, dehiscing apically by
Tour to five valves, which eventually separate to
base from four te five indarate ribs, valves not
decidusus. Style 3—-4 em long. Stigma elobular
with four to five confuent lobes.

Notes: Celandine-poppy is an endemic peren-
nial of the western United States (Pennsylvania
west to Wisconsin and south to Tennessee and
Arkansas). An easily grown spring wild flower
of the mixed deciduous forest, celandine-poppy
possesses little phenotypic variation. Its root-
stocks have notf been recorded as Deing used in
making home medicine as have the rootstocks
of bloodroot (Sanguinaric canadensis). The
safiron-colored juice of celandine-poppy has no
recorded uses. Other common names include
mock-poppy, wood-poppy, and yellow-poppy.
The plant is illustrated in Bailey (3), Gleason
(21), Small (72). and Steyermark (73).
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COMMON NAME INDEX

Alaska poppy = Popaver aloskamen Hultén
alpine poppy = Popaver pyymacunt Bvdberg -
amapola == Papaver rhoeos Lo oo
arctic poppy = Pupaver radicalum Rottbeoll o __
Avizona pr.ckly-poppy = Argemene arivorico
G. B. Gwnbey
bear-poppy = Arcionecon merrigmii Coville —___
bHnd-eve headache poppy = Papaver dabium L
blind eves = Papaver dulifum L. oo .
bleodroot = Sanguinarie eanedensis Lo oo
bronze-flowered prickiy-poppy = Argemone
acace G B Ownbey
California little-poppy =
Torrey
Californin-poppy =
Chatii$a0  ca e e c ce e e e mrmm e smmm e
cardo santo = Argemoene merieana L. 1.
mexicana and A, frrdticose Thurber ex Al
GUY oo e
colandine = Chelidondun majus Lo o __
velandine-poppy = Séglophorum diphyllnm
{Michaux) Nutiall
chacalote = Argemone grandiflora Sweet ssp.
arandiflore _
chicalota grande = Argewmone randifiora
Swect ssp. grandiflora

Mreonella californic

Eschseholzln californica

Papge

33,

T4
82
84
83

30
24
78
78
80

ANDERSON'S FLORA OF ALASKA AND AD-
Brigham

TOT DE KENNIS VAN DE ZAAD-
DERDE BIJDRAGE : OVER DE ZAADHUID
FUMARIACEEEN.

Page

chicalotl = Argemone mesicene L. £, mexicana

and A, eehrolenca Swoeet ssp. echrolence 36, 39
commen poppy = Papaver semniferum L. L __ 85
vorn poppy = Papaver rhoens L, oo __ 84
Coulter’'s matilija-poppy = Rommneyn conlleri

Harvey oo 89
eream-cups = Plutystemen culifornicus Bentham 87
crested prickly-poppy = Argemone plalyceras

Link and Otte o _ 40
desert gold-npoppy = Eschscholzia glyptosperma

Greene __ . o ———— e 59
desert prickly-poppy = Avrgenmone uride Rose __ 29
devil’s-fig = Argomone merxicann L. . mexicana_ 36
evening-poppy = Hesperomecon lineare

{Bentham) Greene G3
field-poppy = Roemeria refracte (Steven) DC._. 88
field poppy = Papaver vhoeas L, L ___ 84
Flanders poppy = Papaver rhoeas L, 84
gurden poppy = Papoever somniferym Lo oo __ 85
wold Catifornin-poppy = Eschecholzin purishii

Greene ——-o. - e e &5
Guadalupe-poppy = Eschscheolzia frutescens

(Greene) J. 1. Howell oo 58
herh Bocconia = Boeconin latisepale 5. Watson__ 42
Iceland poppy — Pupaver nudicnwde Lo oL __ 81
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istand Californin-poppy = Eschscholzia
elegans Greene

Lemmon'’s Californin-poppy = Fsehseholzin
lemmonii Greene

little gold Californin-poppy = Eschsrholziu
minntiflora 8. Watson .o e ———

little Lemmon's California-poppy = Fschscholzia
hypeesides Bentham

little tufted Californin-poppy = Eschscholzio
rhomhipelela Greene

fong-pod poppy - FPapuver dubivm Lo oo

Macoun’s poppy = Popaver muaeonnii Greene — .

mattllija-poppy = Rumneya trichocaiyr Eastwood

Mexican vold « Esehsehofzin mecieann T oo L.

Mexiean prickly-poppy - lrgelone mericena
L. €. sicrietne oo inn i it mrmmc

mock-poppy = Stylophorun diphyllum
{Michauxy Nuitall . ... e e ar e m———

Mojave California-poppy = Escliselolzia
glyptespermae Greene

opium poppy = Puparer somuiferam L

Ovegon little-poppy = Meconella oregane
Nutiall

pale poppy = lapaver elboroscom Hultén

pigeon-fipwer = Boceonin arborea 5, Watson o

plume-poppy = Maelvayn cordalae R, Brown __..

prickly long-headed poppy = Pupaver
argemone Lo ... .

prickly-poppy = Argemone spp

red poppy = Mupaver plocas b e

roed prickly-poppy = Argemene sunguinea Greene

red puccoon = Surpuiparie canadensis Lo oo .-

rock-poppy = Chofidoinm mejus Lo oo

red-lerh = Boeronie arborei S, Watson

rough poppy = Papaeer hybridimn L

rough-geeded Californin-popny = Eschscholzia
Inbbit Greene

Shivley poppy = Puparer rhocas L

short-horned prickly-peppy = sArgemone
fireviearnntn G. B. OGwnbey

shrulb Bocconia = Bueccandn Dutegrifolia
Mumbeldt and Bonpland

Tage

shrub prickly-poppy = Argewone fruticose
Thurber ex A, Gray

slender Boeconia = Becconie grecilis Hutchinson

small-flowered little-poppy = MMeconelln
denticidutn Greene

smpoth-fruited devil’s-fig = Argenone neticani
L., [, teivearpe {Greene) G. B. Ownbey

smooth-fruited poppy = Pupaver duybiun L, ____

swallowwart = Chelidoninn wmejus Lo o

tears of blood = Doceonin frufescens Lo

Texas while-llowered prickly-poppy = Argemone
albiffora Hornemann ssp. terana G. B. Ownbey

thornapple = Aryesene mexicane L. Lo mesicane

tree Bocronia = Boceoniu arbarea 8. Watson

tree-colandine = Muefeaya cordeie R Brown —_

trec-poppy = Pendrontecon rigide Bentham .

tulted California-poppy = Esclischolzin
citespitose Benthana

{ulip-poppy = Huunemoennie fumariifolic Sweet_

Turner's prickly-poppy = Argemone tiwrnerae
A, AL Powell

Vulean Bocconin
Donnell Smith

Walpole's poppy Peparer walpolei Porsitd ..

western poppy = Papaver califernicient A, Gray-

white-flowered desert-peppy = :Aretomecon
huniiiis Coville

white-fowered prickly-poppy = Argemone
albiflore Hornemann ssp. albiflora

white pygmy-poppy = Canbye condida Parey .

witd-poppy = Styfomecon heterophyila G, Taylor

wood-poppy = Siglophorum diphylhon
{Michaux} Nuttall

vellow-flowered desert-peppy = ilretomecon
ealifornien Torrey and Frémont

yellow-herb = Bocconda arforen S, Watson

yvellow horn-poppy = Glawcium fevim Crantz

vellow-poppy = Siyluphorun diphylium
{Michaux) Nuttall _—

vollow prickly-poppy = Avrgentone mericanc
L. f. wmexrivanae - -

vellow pyemy-poppy = Canbya quree S, Watson.

vellow sea-peppy = Glaueiwm flovion Crantz o

* U.5. GAVEAMMENT PRINTING QFFICE: 1975 Oo—387-897







