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SEEDS AND :FRUITS OF 

NORTH AMERICAN PAP A VERACEAE 


By CHARLES R, Gt':-:N, {'IO'atOI', B..lRe S('c(/ Coil, ('(iOIl, and {wtlllligt, Plem! 'l'u.ro/wlIIlJ La/Jo1'lLtol'!}, and MARG,\HET 

J, Sel.DI:-r,' let'/tlli('iun, Sel'el QItCLlitll fAlbo/'ato/'lI, l\'Ol'lil('(LRi("'/1 Rrlfir>Il, .'l!l/'icu/t/(I'Crl Rl's('(tl'e/t. Service 

This study constitutes an in\'estip:ation of ex As we define this family, it has 24 genera and 
ternal and internal seed ehuracters and exter an estimated 268 species (table 1). Because we 
nal fruit characters of nati\'e ane! naturalized recogn ize the family Fumariaceae, the fumaria
papayernceotls species found in North America. ..;eous genera \\'ere excluded from this study. 

DISTJU8UTION 

The centers of di\'ersit1cation for this family 
luwe traditionally been defined as ",estel'll 
North America and eastern Asia (4:2);!! or 
south\\'eslern Pnitecl States especially Cali
fornia, eastern Mediterranean and Asia Minor, 
and Tibet and western China (,M). \\'hile con
hibuting to the studies of Duke (1 J) and Duke 
et a1. (1~), we had an opportunity to collect and 
analyze data on the worldwide distribution of 
Impa\'eraceous genera and species, Our results 
are given in table 1. 

Fifteen of the twenty-rou l' genera have en
demic species in X orth America. Of these 15, ] 1 
are endemic genera in North America. Two 
other New "Vorle! genera ha \'e a large number 
of their species in North America. More than 
three-fourths of the itl'{JclHonc species and al
most half of the Bo('('oll ia ::;pecies are natiye to 
North A.merica. 

Within North ~>\..merica the center of the fam
ily's di\'el'sification is in southern California 
and its endrol1s.ln figure 1 the compound nUlll
bel'S on the eOl\centrie arcs represent the de
creasing number of genera and species as one 
moyes away from the epicenter. 1n southern 
California the 10 gelWnt and 22 endemic spe
cies are the highest concentration of genera 

t No\\' ('ompul!'!" technician, Data Syst(,1111:: Application 
l>i'i'isioll, Not'thNtstt>rn l{f'gioll, Agricultural Hcsearch 
S('l'vie('. 

"Italic l1umhE'l's in parentheses refer to Lilcnltu 1'C 
CitNI, p. 93. 

and possibly the highest concentration of en
demic species in the worlel, The outermost 
northern arc in Alaska has five native P(l1)(lVCI' 

spp. The only native member of the family in 
the Gaspe Peninsula and New England is SCLn
{Jllin((l'ia cCLnadensis (69, 70). When the arc 
reaches the West Indies, the number l'epresents 
Bocconia fl'ldcSCf'lls. The arc through southern 
South America has fh'e AI'[Jellwne SPl'" which 
are native to central and southerll Chile and 
Argentina. The island of Hawaii has one en
demic species, Al'{Jcmolu' glcwcn L. ex Pope. 

Although Canada and the United States have 
l'ecent regional, Pro\'ince, or State floristic sur
veys, the only major .Mexicanfloristic survey 
tbat includes papa\'eraceous species was pub
lished in 1922, and only the woody species and 
their neal' relatives were included (7J) ,. To 
compensate for this inequity, we have prepared 
table 2. 'l,Ve beLieve this is the first time the 
Mexican papa\'eraceollS species have been listed 
with their distribution. The table was pre
pared with the cooperation of Efraim Hernan
dez X. and Stephen D. Koch, Herbado-Hortorio 
de la Rama de Botanica, Escuela Nacional de 
Agricultura, Chapingo, Mexico (CHAPA); 
Ramon Rilm, Herbario Nacional, Instituto de 
Biologia, Mexico City, Mexico (MEXU); J. 
Rzedowski, Escuela Nacional de Ciencias Bio
log-icas, Laboratorio de Botanica Fanerogamica, 
Mexico City, Mexico (ENCB); Field Museum 

1 

http:endrol1s.ln


TABLE l.-JJf:;;irilmtiou of nldul/ic l)(lp(lz'erac(,OllS species by g('ncr(~ Lv 

Genu:; 
North Central South West Europl3 North South Asia Minor, 

America America America IncHes Africa Africa Soviet Union 
Far 
East 

Australia, 
Hawaiian 

Islands 

Total 
species' 

11 rl"i 0 1111 1'1))1 Torrc·y ami Fremont ____ 
A 1'!Jl'l)l(H1P L. _____________________ _ 
BOf'{'onia L. ___ • ___________________ 
Canbl/a Parry ex A. Gray __________ 
{,llciir/Olliw1l L. _..______ " __________ _ 
J>1'tllit0n1I'f'OIl Bentham ____________ _ 
Di('mnosti[JI1U1 Hooker f. and 

Thompson ______• _______• _______ 
Eome('on Hancr. _____________.. _____ 
Es('lIsc'/to[:ia Chamisso __• __________ 
Glrwf'i1l1l1 Adanson _________________ 
Hf':<}ll'l'OJ1l1'Con G1'(,(,I1(; ______________ 
HllmU'lI1allnia Sweet ______________ _ 
Hll])f!('OlOl! L. ____________..________ _ 
Mnl'letLyft R. Brown ________________ 
Mecvnella. Nuttall _________________ _ 
.11('conoJl.~is Vigu ier ___• _________ • __ 
P(l.])(!t'(,l' L. _______________________ _ 
P[rt/yslemon BC'ntham .--__________ 
Pteridophllllwll Siebold and Zucc31'inL 
ROelll('l'i(~ Medikus _________________ 
ROl1l1lc1J(t Harvey ________ . ________ _ 
Sanguinaria L. ____________________ 
Stylo1H('('on G. Taylor _______________ 
8tyloph()?'ZWl Nuttall _______________ 

Total species 

3 
23 

5 
2 

1 

12 

1 
1 

3 

5 
1 

2 
1 
1 
1 

62 

...

.) 

5 

5 
4 

9 

2 

2 

1 

2 

,I 

1 
(22) 

(1) 

(31) 

"(2) 

(1) 

(l} 

(5) 

(D) 

1 

(1:l) 

( 1:3) 

1 (75) 

(5) 

1 (107) 

'Sum of components may exceed total, because some species are native to more than one of the deflned regions. 
• Numbers in parentheses are estimates; others are actual count. 

3 
1 

( Hi) 
2 

43 

1 

4 

(69) 

1 

1 

2 

3 
2fl 
11 

.) 

1 
1 

.) 

.) 

1 
12 

(17 ) 
1 
1 

(17) 
2 
3 

H 
(IOO) 
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2 
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1 
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3.3~ 

(" a 2.5 

1022 I 
2.9 

Q., 1.1 

]"IGt'HE i.-Distribution of t'ndemic N<,w World and Hawaiian palltH'('rac!'ol1s gcn('nt and species. First digit relll't'
s('nts IUlmlwt' of p;<'Ut't"n, second the ntlmber of s]lt'cies. Distance llt'tweeu arcs is about 1,300 kin. 
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TABLE 2.-Disf<rib1dion of nat~ve CLnd 

~ .~ ~-r'T··:-Ti I I! III 
Scil;'ntific name .~ ~ -5 II 00 ~ ~ ~ I )' ~ I ~o' 11 gal~ If

I ~ C,) ~ ~ ;:::! '5 i ~ :::; ~ '"0 ~ I-< 

I;:::! .;:; S .~ ~ r·§ tl ~ n @:S ~ 
lb.Oj~lrn..s::..c: 0lot ..... ::l tn::l::l 

-.-__ -~ ,.--. _____ .. ~ _-1.-:' ~ -'"-t-"+ ~ .o_"~,, +~+=,_':' " " 
ib'Ul'l/Lo/L(, (!CILea G, B.' Ownbey --------'.. -----I-----I----J----- -----! M,U \-----1' -----li -----.---- --- __ ----

r t I! i: ,f 
kl'.9/'mone albijlo1'(t H()rnemunn ::! If; i ! I I 

(;L ailla U;stib.) -··--------·--------i-----.i--- --1----+---- M l----l----- _____; ____ _j_____ I _____I____ 

ltl'{l1'..l.I!OI!!' nru/ct Ros.e -----------------l. -----1.,-----; ----T---- ~~.:~'I----T---- -----1 C~I,! ---- .----- -----\ 

;lr[lelltOHC' 1l1't:I'icOl'1!~Lt(t G, B. Ownbey ---I -_.... ----I -----1----- c,u, ----1-----. -----1-----(----_ ----- -----\! 
;b'!1('l/!one clUSONenSIS G. B. Ownber - ___ •___ ,_ -----1-----1----- C,U c'E'I· ______________________________.

i ! !; F ,: I 
A-r[lemoue echin(tt(t G, B. Ownber ------1-----'-----1-----)-----,-----1 C&,' 1----- ____J _____ ----- ----- ----I 
Aruemone jl'lLti;OS(L ThurbeJ' ex A. Gl'ay-:.. -----'.,-----I-----L---'-----1 c,u 1 --.--- _____ _____ ----- ---- _____ 1 
.4'1'U<'1IIO/l(' UI'C!C!lcnta Gre('ne -----------f----- C,F, 1_____ ----- ----- -----11----- ----- ----- ----- ----- ----

11 ~UI I 
A1·Uf.'I!IOI!C {ll'ueilent(L Greene ~ A.. I : I . I I I 

plt'HU'!wt!tn Greene ssp. plf.'Htecmtha __, _____1____________________ 1___________________________________ 

t . I '.' )'ucmonc {JmnclLjlol'CL Sweet ----------1-----: ----- ----- ----- ----- M ----- -----r----I-----,----- ----
A_rUl'lI!one IItc:ri('ulIn L. ----------------1-----: M F _____ M _____U! E,F, _____ M M,U 

i; M,U 
A l'!7f'lIltllle II IlL nita. Durand and Hilgard --1-----: U ----- ----- ____J -----1----- _____ ---__ - ______________ 

A'l'g('JlWlLl' oeftl'olelten- Sweet -----------1 M,D IIE~' ----- F 1 E:, F,U I U ~:~' F,M E,TJ EiJ' U 

.tb·g(;'l!wne 0('111'01('1(,(.1. Sweet ssp. 1 ! 

~~~~'~~~~~~~(~tl~ -~~~:~~:~~:-~~~~:~---i----Jl----- ----- ----- ----- ----- -----'----- ----- ----- ----- ----

M ...b·u('mone pla.tyceras Link and Otto ----[-----! M ----- ----- ----- ----- ----- !,~ EU , ----l----- ---

A-I'grmone pleilLcantiUt Greene F,M, -----1----- ----- -----1----- -._- _--------- -----1----- __________ _____ 

A?'uemone 1JOly(tnt/!(nnos (Fedde) UI I 
G. B. Ownbe.y. I l' I
(fll'ucmone mt~'nnc.l(l!(t Sweet) ------______1 M _____ _____ E M _____ ----- ----_ --___________,_ . 

.4'I'U1'
1/I01l(' sm.tUltinen Greene ----------- -----!- .. --- ----- ----- ----- ~',~ ----- ----- ----J----- ---_M,U 

.'1.I'U(,1II01l(, subintt1urifolin G. B. Ownb('y_I _____i E,U ________________________________________________ 
A'l'ue11l0ne s1Lperlla G. B. Ownbey ------- _____1___________________________________ ----_ ---__ --_______ 

i I I I
Bocconict (1l'borea S. Watson ________________L_________ E,F, f F __- _______, C,F, F,M _____ l!i,M, 

I M,U I I U U 

BO(:('on~(L Ir:de.sl'~r1H1S It'·h~---·------------ -----1-----,----- EUF,M, I F i····· ............... alii' ..-......~ 

o(.ronw, gl (tCI IS U C lIlson ------..--- -----,----- ----- ,----_ 1____________________ --_____________B

Bocconi(l, int('u'ri/olia Humboldt and i l III I· 

Bonpland ------~~----------------- ----_1 __,___ ----- ----- -----'-----!-----I----- ----- -----1----- ---
Ror/'ollia In,tisc]1Ctln S. ·WutSOll - ________ -----1---------- ----- -----1----- ----_1_____ ----- ----- ----- ---

s,~" footnote nl end of bible. 
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naiu,ralized. pap(WeraCeOu,s species in ll'Ie.'C'ico 1 

r~Tl~,--r-';li:1ir-r I • I i 
I 

J:: ,'0 P:< p.. I rol 

~ 0 .~ ~ ~ ~! ro ro' E I ~ .~ cl! ro I 8 :§! ~ ~ J:: ~ 
.~ \ ~ jl ] ro >; I ~ 1 .::l ,'~ I -;:: H ~; 6 : ~ S ~ ~ ~ ~ 

1:2 I'" ~ 0' ~ ~ I ~ ~ ~ f·' § l·s f § I -;: " • " ~ ~ 
1 '" ~ :s z f-+.:'-T-=-~"-~ :.___W+~I '" '" " ,. ,.. ~ 
i~----I-----I'----- -----I-----i~'~ 1-----,----------:,'·---- ----- -----!,-----I----- CJ' ----- ---- ---- ---
t I ; I' i r i, I \
L ___I_____!_____!_____I_____ L ___ I_____ :__ ·--1-----1-----1----- -----1' M i----- ----- ----- C ---- ----
1-----1----- ----- -----,-----I-----i-----:-----:-----[-----I E,M, ----- -----1----- U _____________ M,U 

\··----I-----'-----I'-----:-----I-----l-----!,-----;-----i-----'--~-- ----1'-----1----- ---- ----- ---- ---- ---
r---T---_L----,-----;-----l----l----r----j-----:----- ----- ----- -----r---- ----- -----1---- ---- ---
1____+ ____(_____\_____ ,, _____ : F !-----:-----l-----I----- F,U ----- -----!---- ----- ----1---- ---- ---
1 ! 1, r! I I !iIi' .,,' 

1,=====!=====:=====I=====:=====!=====i=====:===== ====='\'===== ==== ===== -C~F~ ===== ===== ===== ==== ==== ==== 
! l I I I I i M,U 
; I j ! i! i 

'~i~i--F--l====l==========t-u-:=====i=====I-c~u-i===~~ -C~E~ ===== __~__ ===== -F~M~ ===== ==== ==== ==== 
, 'I ii' I 

M M 1_____1_____ -----; F,U; F,U I M -----: F E,M M ----- 'B,U IM,U ----- E,F, F,M, ---

-E;.d-.;F;i-E;;;r\,;u-i====i====!-E.pl--u-,=== E;ii; E;F; -M,U ==== -F;U- E;U- ~; =;= -M-
U ,M,Ui '! 'u M,Ui 

: 1 I 1 

I 'l ~ 1 ~ )
! , I ' , ;,1- ____:_____ ,' ____-i _____ ,i _____ I_____ '\ _____I-____ ;-----'_____ _____ _____ U ___________________________ , , ' , I, .' , 

I

' IE,M\ _____! M " E,F -----(-----: !,~ IE,U 1-----1----- ----- ----- M ----- ----- E EUM, ---- U 

1_____:_____ , _____ 1_____ -----1.-----,-----:-----1..---- -----:----- _____1 C,M, ___________________________
1

'I'! II 1 I I I I ' U , 'I I, t 
! ' 1 ! ; I !; I
I ; i • : I • , 1 , C 

1===~=~=====!=====!=====!=====I--~i- ~~-=~;=====1=====1~==~~ --M-- ===== ----- ===== --i:-- ===== -M- === ==== 
! ' 

> 
!~ i 

1 
'I I 't1, I I 

J 

1====='=====:=====[ =====J===r===I===:=====i=::"-::::1==== -c;¥~ ==== ==== === ==== == === ::..-::::: === 
I E,F C,E, E,F,; c,E'1 F,U! _____I a,F, c,MI _______________ C,F, ________________________ ---- ____ 

I 'l'vl,U M,Ui F,u\ I [M,u! M,U

iii J I I I ' C,E,
l E,F, C,M, C,M I M :,-----1,-----1 C,M,; E,M, 1_____;, _____ F,U -----1----- -----' E,F, --- F,M, --- ----
I M '; i I U : U! i l! M,U U
l----y----r-----i,-----i-----i----+----;-----I-----i----- -----\----- -----\----- ----- ----- ---- ---- ---

ii, \ ! ' I, , , I 
• I f U I , ) M I : I i CI1-----:-----1-----[ I-----r----! 1-----1-----!-----1-----:----- ----- ----- ----- ----- ---- ----
1----- F I! F l-----j-----I, MC,F' !-----:-----1-----1----- -----,-----'-----1----- ----- -----1----1---- ---

j : I,UIii I : ! I I , 
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TABLE 2.-Dist'ribution oj nati'l'e and nat·u,mlized 

m .~ I T It \ s II l.~! 
E F \ 'I <l> <l> ~ d t ~ ~ ~.s ! 

fScientific name .~ ....' III ~ ~ I III oj!. "5 . :; ! -£ I m .E: ~ 0 ~ -0 .~
,mlalc.> ~ ~:] :<l ;';:!Is:;.g ~ 

; ~I ~ ~}i ~I g ~ ~I ~ ! g
--.---.---------~~-.l~-i ~ I a _~_ c-'~-r a ~_~. A I A t '-'f't1 
BOt·ronia. l'lt[ccmic({ Donnell Smith 1 ;! (! -t---- I I I 

I "I •(B. oblanccolata. Lundell) -----------1-----1----- ----- M -----,----- ----- ----- -----1----- -----1-----
Chelidonium majlLs L. --------________ ----- ----- \_____ 1_____ )_____ 1______________________________ , _____ 


Denciromccon ?'igidn Bentham ---------: -----, ~,FU, !-----1-----1-----'11----- ----- ----- -----\----- -----[---
: , I! I f

ESChS{'hO,lZi(~ c{L!~l:!pitos(t Bentham ------1-----:. F I, -----;----- -----1,-----,----- ___________________. ___ _ 
EschscholzlcL clLli/o'l'lLicn Chamisso : C,E, ; l! ~ 

(E. dO/lgZassii Bentham) __,__________1_____ F,M, ;-----1 F ,-----1 F,M ,_____ M ----- ----__________ 
I U' 'I IiI ) 

• ,~ j t 
Es{'hs('/wl~l(t eleg(LlU: Gl'eene (E. l'1'(lssuicc : : ! . I I i I I I 

and E. ICL1IlOSct Gleene) -------------1-----' F;1, r----)-----!-----'j'-----I----- -----1----- ----- -----1---

E~chscholzi/l. j7'lttrscens ,<Greene) J. I , I I \ ,1 1 
1

T. Howell (E.palmerL Rose) --------;----- U 1----- -----l-----l-----!-----l----- -----)----- ---- ---
E schsdwl::.iCL 9 Lyptospcl'lnCL Greene -----1-----, ----- ----- -----1----- \----- '----- -----1----- ----- ---- ---
E"'~,h"d" ",,",a,m L_ -----------:--..-,:~' 1-.-- -.-.-1 U i Mil:·-·-i--T---i-- ··-r-· 
EsrllH('holzi(~ milLlttijloJ'(L S. Watson ----; -----1 F~v!' )----i,

1
-----:-----'11 

----- -----1-----1-----1-----: ----1---

ES('/IScholzi.a. ·pa:l'ishii Greene __________, _____; ~1,U 1-----)1 -----1----- -----I-----I-----L----1-----: -----1---- I 
~ , , , I 1 l' l 
, . I ! 1 I; I II I 

H",,,,,,,,an,,'" /""'"'-"/'''" Sw~t -···-T·-··: ..... ··--1-·-··, !,~ 1-·-· ··-·t···- -···-1-···'-.. :C 

PUllet/·f"1' 'l'iLoeas L ____________________ i -----) ----- ----- C,F 1_____1_____ ----- -----1----- -----, ---- ----
Papaver solltnilerltlll L. _______________1_____1_____ -----'-----1----- ----- _____ E ___________________ 

Platystlt!l!on ('(liifornit-Ils Bentham -----1-----1 F~I, ----- ----- -----,-----1 ----- ----- ----- ----- ----- ----

Romneya COltlt£'7-i. Harvey -------------I-----! F,U 1--___ -----1----- ----- ----- ----- ----- ----- ----- ----
RomneyCL t-I'ieitocalyx Eastwood --------1 _____: E, U ----_ ----- --___ -----1----- -____ -____ ----- --___ ----~ 
RomneyCL sp. -------------------------1-----1 M 1------ -----11----- -----I-----!'-----'------ ----- ---- -- 
Stylomccon heterophylla G. Taylor -----1-----: C?' I' -----1-----,----- ------1-----,-----;----- ----~I----- ---

t! ! 'f I II----------'-'----'~--'----,-' " • ! ! 
.-~~ precefug text for explanation of following; C .:(Ci:APA) , E = (ENCB), F;= (F), M = (MEXU), 
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of Natural History, Chieago, Ill. (F); Ulli\'er and U.S. National Herbarium, Smithsonian In
sity of Minnesota Herbarium, St.. Paul (MIN); stitution, Washington, D.C. (US). 

TAXONOMY 

Even though the taxonomy and nomenclature 
of most North American papa\'eraceous taxa 
are stable in recent North American floristic 
su r\'eys and monop;l'aphs, \\'f: follo\\'ed S0111E' 
treatments more closely than others. The mono
graph by Ownbey (5(;) was adopted as the au
thority for AJ'fltlllon('. Munz (;,i.J) and l\lunz 
and KE:~dt (;)'..D were used fOl' the California 
taxa. Tn the other regions of North America 
the most recenL floristic surveys were consulted. 
One major exception to the stabHity of thE' 
North American pap,l\'erL\ceous taxonomy and 
nomenclature illYol\'es the endemic arctic-alpine 
species of Papa Z'( 1'. These poppies (Papa Z'(' I' 

section Lasiotl'(1,chyphylla Bernhardi) {d8) are 
primarily Alaskan though plants may be found 
in the alpine niche as far south as Utah and 
Colorado. 

Because of dh'erse taxonomic opinions as to 
the defi.nition of a species, "we l1.<1\'e followed one 
treatment that we belie\'e is the best thus far 
produced (79). Even this treatment has prob
lems that can oniy be soh'eli with more re
search. In accepting' \\'elsh (7,9), we do not 
accept all or part of the arctic-alpine poppy 
speeies concepts of Hulten (J1), Kiger (,39), 
and Love (~n. 

The genus H CS[lCI'OIIl(,COII is recognized in 
l\:Iullz (5.1) but not ill l\lul1z and Keck (54), 
where it is plaeed in synonymy under Mccon('lla. 

We agree \\'ith IVlunz that there is sufficient 
taxonomic evidence to recognize HcsJ)(,J'ol1l('con. 
We also found while reviewing the ]10tes of 
Ernst a that he thought HCSPC1'OIH('COII should 
be recognized llS a genus (16). 

Seed characteristics of the family have been 
summarized by Fedde (18), GUl1J1 (i'7) , Le
Maout and Decaisne (4,1), Lubbock (48), Mc
Clure (.4..9), and Martin (51). Isolated seed 
identification at the species level generally has 
been restricted to C:1 few weedy or commercial 
species 01' to species of pharmacognostical in
terest (4. 6, 12, ]7, .3.4 • .W, 41, 5.5., 64, 65, 67, 
68. 74, 76). Usually seed charactel'istics have 
been omiHed or only mentioned superficially in 
State, Province, or regional floras, or floristic 
surveys. 

Fruit characteristics of the family have been 
summarized by Fedde (1.9) and LelVIaout and 
Decaisne (-43). Although fruit characters have 
been used for species identification of PCt1Xlr('J' 

(9) and Arl}(,lnone (.56), they ha\'e not been 
used in the same manner in \\'hich 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 to 
assist in identifying the seeds, because entire 
fruits or fruit fragments may be found with 
the seeds. 

PROCEDURES 


Seed and fruit data in this bulletin lUl\'e been 
data banked in a 370-168 IBM computer at the 
'Yashing-toll Computer Center. The data bank 
of native B,nd naturalized ~orth American spe
cies is ::;upplemented with information from 
::;pecies not found in North America. 

Data banking-procedures and progrmns were 
modeled after Gunn and Seldin (,29) and Morse 
(;)2). Fiy€' 01' the ::;ix major program routines 
described in detail in these publications were 
used in this study, viz, C1\:IPARE, DSCRB2, 
.lDEN'T·;I, KEY~, and lVIXCHEK. TI'~~y ", . be 
summarized as follows: eMPARP 'I:!. tf, ".ce 

parameters for comparing different species: 
(1) The characters of one species al'e compared 
with those of the other species in the matrix, 
(2) each species is compared with the other 
species in the matrix and the comparison given 
is the minimum number of diffel'ences, and (3) 

: Wal!<lce R. Ernst's untinwly death termimlted the 
Cal'e('r of the only modern North American plant tax
onomist who was spending most of his time in taxonomic 
J'I;'S~,ll'dl on lhe family Papavf'l'aceaf'. We apllreciate 
thr ('O('llN'<ltion of Edward S. Ayrusu, dUlirmau, Botany 
I l('plll'tlj\('nt, Smithsoni<ln Institution, who gave us ac
eess to uupublisbe,t notes and seed samples that Dr. 
Ernst had collected or accumulated. 
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the ad-unl differences belween spedes are enu
merated. DSCHD~ generates an English lan
guage description of each species in one of three 
ways, dz, by sequence, b~' decreasing impor
tance values. and by selected characters. 
IDENT.t enables the user to select specific char
acters for identification. KEY2 enables the USCI' 

to select 1IH:' type of cl iag-nostic J;:ey needed to 
sol\'e a specific problem. }UXCHEK is a matrix 
checking' program desig'necl to locale format 
P1Tors. 

\Vith this study it is l)ossible to identify all 
seeds and fruits to genUi-i and mORt seeds and 
fruits to species by using' the keys or by com
paring unknowns to lhe photographs and draw
ings. Both external and internal seed characters 
were llsed in preparing the seed keys, descrip
tions, and illustrations, because external seed 
topography was not always sufficiently discrete 
to identify the seeds. 

Collateral data presented \"ith the seed and 
fruit descriptions include notes about origin, 
distribution, and uses of the plant. Major syn
onyms are noted whell Lhey haye been used as 
legitimate epithets in recent floras or mono
graphs. One or more references to plant mus
trations ill N ol'th American floras are recorded. 

The authenticated seed and fruit samples 
were lIseel lo prepare the .illustrations and keys. 
l\Jost of the illustrated Al'g('))lonc seeds and 
fruits came from specimens identified by G. B. 
Ownbey. Additional seed anel fruit samples, 
many identified by comparison, were used to 
complete the suryey for each species. 

External seed topography was observed at 10 
to 60 magnifications ,,"ith a dissecting stereo
scopic microscope equipped with an ocular mi
crometer. Obsenations 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 photographs were taken at 10 
", on 10 by 1:) em Ektapan film using a Polaroid 
l\'1P-,J Land Camera equipped with one macro
extension and a 4.5 f lens. These photographs 
are supplemented by a small photograph show
ing the actual size of the seeds, a 1:1 ratio. The 
macroextensiOll was not used in making the 
smaller photographs. A white, gray, or bIack 
backgrollnd was used depending on the color of 
the seed smnple. The seeds were hand selected 

AMERICAN PAPAVERACEAE 

and mature, except where noted, and arranged 
so that \'ariou:; uspeds could be seen. 

Embryo drawings within the longitudinal 
outline of the endosperm were made with a 
camera lucicla HUed on a stereoscopic micl'o
st'ope. Illumillation was provided by an above
stage microscope fioocllamp. In preparing seeds 
for dissection, mature specimens of representa
th'e size and shape \\'ere placed in a softening 
SOIUtiOll of 7:1 percent distilled water, 25 per
eent methyl akohol, and 1 percent dioctyl 
sodium sulfosuccinate (aerosol OT). Seeds of 
A1'[jcl)lon(' c/1 is os ('n,s il), Bocconia spp., Dcnd'fo
Ilu'con I'ioida, Eschscholzia. ca('spitosa., E. 
culi/ol'niCCL, Ih.lllnel1Utn'nia, /n1n(('1'ii/oli(L, San
lI11ill(/I·ia c(l'Iwdensis, and Stylo]Jho1'1L1n di1Jhyl
111 m turned the softening solution a pale to dark 
yellow after soaking in it for 2 hours. Seeds of 
the other species did not affect its color. The 
seeds were l(ept in solution for one-half to 3 
days depending on permeability and consistency 
of the seeclcoat. The embryo-endosperm draw
ings are shown at 10 X. 

The length of the soaked seeds was deter
mined and the outer seec1coat peeled or chipped 
off leaving the intact endosperm encased in the 
inner seedcoat. The length of the endosperm 
was determined, the embryo was excised, and 
its length and cotyledon-embryo ratio were de
termi ned. 

The fluorescence observation ,vas made in a 
darkroom with crushed dry seeds using a Ray
tech LS-7, 35 amperes, longwave ultraviolet 

r
lamp. \\Then seeds capable of fluorescing were 
soaked in softening solution and crushed, they 
fluoresced. However, we found these results 
more difficult to interpret than the results of 
the dry crushed-seed tests. 

The capsule illustrations were prepared by 
Regina O. Hughes of the Smithsonian Institu
tion from vouchel'ed fruiting material. Most of 
the illustrations depict ~l 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 legends for the illustrations the num
ber after the collector's name Tefers to the 
voucher herbarium specimen. 
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At least one seed and Olle fruit sample of each 
studied species are documented by a youcher 
Itel'badllm specimen. The dej)ositor~' of these 
::;pecimens is indicated in the figure legel1l1S by 
these symbols; 

(BRY) Brigham Young Uniyersity Her
barium, Provo, Utah 

(COLO) University of Colorado l\Iuseum 
Herbarium, Boulc1el' 

(DAO) Phanerogamic Herbarium, Plant 
Research InsUtute, Canada Department of Ag
riculture, Ottawa 

(DHL) Davies Herbarium of the Univer
sity of Louisville, Louisville, Ky. 

(F) Field Museum of Natural History 
Heroarium, Chicago, Ill. 

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

(ISC) Iowa State University Herbarium, 
Ames 

(JEPS) Jepson Herbarium of the Univer
sity of California, Bel'hley 

(MIN) UniYel'sity of Minnesota Herbar
ium, St. Paul 

(NA) F.S. National Arboretum Herbar
ium, \Vashington, D.C. 

(NY) New York Botanical Garden Her
oal'.iull1, Bronx 

(SFSC) California State Ul1i\'el'sity Her
oarl um, San Francisco 

(S)\iU) Southel'l1 Methodist University 
Hel'barium, Dallas, Tex. 

(UC) Uni\'ersit~· of California Herbar
.ium, Berkeley 

CUS) U.S. National Herbarium, Smith
sonian Institution, Washington, D.C. 

(UT) UniYersity of Utah Herbarium, 
Salt Lake City 

(UVIC) Uniyersity of Victoria Herbarium, 
Victoria, British Columbia 

SEED MORPHOLOGY 


Papaveraceous seed characters have not been 
used as a primary character to organize the 
genera as they have been used in the Solanaceae 
(28). We have been able to group the external 

.sped characters of the North American species 
into several aJ1iances, viz, arillate \'ersus non
arilJate, straight versus curved seed, lignified 
versus coria ceous outer seedcoat, 01' dot present 
versus dot absent on inner seedcoat. If these 
~liliances have vhylogenetic significance, it can 
only be determined by studying all the genenl 
and most of the species. 

Papaveraceous seeds arise from amphitro
pous or anatropolls ovules. The ovules are usu
a~ly numerous on each placenta. The placentas 
\'ar}' from 2 to 18. The ovule is solitary and 
basal in Bocconia. 

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

Dimensions of seeds are length (long axis of 
seed without regard to hilum pOSWOll), width 
(at right angles to length and in same plane), 
and thickness (short axis of seed). The seed 
length of Bocconia. spp. and Dcndl'O'mecon 
)'i.qida is difficult to determine, because their 

bases are covered by well-developed arils. The 
length of these seeds was determined from the 
apex of the seed to the base of the ari!. 

Seed outlines are categol'ized as angular (ir
regular), C-shaped, comma shaped, D-shaped, 
ellipsoidal, ellipsoidal with one flattened side, 
fusiform, obovate, reniform, spherical (01' 

nearly so), or combinations of these outlines 
(fig. 2). Seeds borne at the ends of lineal' cap
sules tend to be more angular because of capsule 
wall or adjacent seed pressure. An apical or 
S11 bapical depression is visible on the surface of 
seeds of Bocconin, Sangui,ncl1'ia, and Stylopho
nun di]Jhyllu111.. (fig. 2). A depression 01' colored 
dot is present on the outer seedcoat of A 1'cto
mecon and H'!mnenwmnia. The cuticle often 
obscures this area. The outline may be modified 
by the lJJ'esence of a basa1 or subbasal nipple. 
All the species in this survey usualJy bear a nip
ple, except ROe1ne1'ic~ I'ejmcta. The nipple may 
be absent 011 seeds of CheUdoniu'JJ'L 'lnaj1tS and 
Oll some seeds of Papal'C/' 1'hoeas, The nipple 
may be emergent, prominent, or elongate (fig. 
2). In Bschscholzin the nipple &ppears to be a 
remnant of thE' funiculus. On A1'ge1nOne seeds 
there may be one 01' two points that slightly 
modify their sl)herical shape. 
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SEED TERMS 
Outlines (Profile View) Arils 

®DuO

Angular C-Shaped Comma D-Shaped 


(Irregular) Shaped 


......'" 
('\ 
\ , 

) 

\./U o
Ellipsoidal Ellipsoidal Fusiform Obovate 
(t Flat Side) 

DO

Reniform Spherical 

Depressions 

D'; 
~...

,-\.._."oa ~
 
Apical Subapical Raised Rim 

Nipples 

o 0 Q

Emergent Prominent Elongate 

Raphes 

Line Ridge Wing 

Embryos 

.~ 

ij,/ G) 
 0 

Q Q 
Nonruffled Ruffled Cuplike 

0 '0() 
Basal Subbasal Lateral 

CID ~ 
Half Length Longer 

Reticulation 
Patterna 

Primary Primary and Regular Irregular 

Secondary 


Field. Willi Types 

Open Closed Single Double 
(Granular) 

Wall Thickness Wall Shapes 

,.-, 

ir:J"'"'·iJ';Qf;:'
.~~;,~~'.~J/ $ ®@ 

Thick Thin Straight Wavy 

Wall Height!: 

<~;-r'i' ~ J----------~ 
Linear Spatulate Rudimentary Line Moderate Inconspicuous Bold Winged 

FIGURE 2,~Papavel'Uceous seed terms. 
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The seeds are usually terete or nearly so in 
cross section. Romnl'ya eoulter; and R. triclw
('((iy.i' may be either terete or sectorial in cross 
section, and H('spCl'otnccon lin('(l'/'(' is flattened in 
cross section (0.5: 1). 

Ivlature paIHl\'eraceous seeds are usually uni
form in color (except PapcLI'crl)om.nij£'lIull) and 
monochrome. '!'he seed coat may be dull or shiny. 
Regina O. Hup;hes elassified basic seedcoat 
colors in natural light as amber, black, brown, 
gray, green, ocher,purple, Hnd \\'hite. They are 
often modified by descriptive adjed,i\'es suth as 
bright, dark, dull, light, pale, or one of the 
li~ted colors. These as well as IUlne~' colored 
apply to aril and raphe colors. 

Seeclcoat reticulation (best seen at 10 or 
:10 )<, except where noted) is a reliable feature 
in identifying papa \'('raceous seeds. l'sually 
onl~' one reticulation, a primary one, is present 
on the Rtuclied seedcoats. Elic/zsc/zoZ::ia spp.. Pa
l)ClI'f')' liomnijCrlWI. and Ronmcya spp. luwe both 
a primary and secondary reticulation. Epider
mal cells of the seed coat are often broken clown 
during maturation so that only the lateral cell 
walls persist. Thus mature seedcoats often 
l'l':;>emble a coarse or fine meshwork, composed 
or regular or irreg'ular flelds. Length of field 
sizes was categorized as minute (less than 0.1 
mm), smali (0.1-0.2 mm), moderate (to 0.3 
mm), and large (more than 0.3 mm). Basic 
Held shapes were categorized as regular or ir
regular. A regular field may be circular, oblong, 
rectangular, or square. An irregular fleld has an 
irregular or an unpredictable shape. Occasion
ally lateral cell wnll& are eroded during seed 
maturation to sttch an extent that the seedcoat 
is smooth or nearly so. When this occurs, the 
reticulum is inconspicuous at 10 ><, or it is 
composed of a meshwork of colored lines that 
may be conspicuous or inconspicuous depending 
on the color contrast between the lines and the 
flelcls. Occasionally the outer and lateral cell 
wallg 11ersist and give the seeds like those of 
ROl1!Ill'ljn spp. a granular rather than a mesh
"'ark appearance. The walls of the reticulum are 
single except for Rorl/L{'/'in rcjractCl, where they 
appeal' to be doubled. The height of the walls 
mRy be inconspicuous, moderate, bold, or wing
like. The8e walls \'ary in thkkness from thin to 
thick. and their shape varies from straight to 
wavy. The reticulation of some PClPClU('1' spp. is 
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two parted, \Vith a broad regular pattern of 
rectangular fields on the dorsal side and irregu
lar pattern of fields on the two late1.·al sides. The 
l11'egulal'ity increases near the hilum. Seedcoat 
reticulation terms are illustrated in figure 2. 

An aril is present on seeds of 8 of the 2'1 
papaveraceous generH. The presence or absence 
of the aril is a generic character. The aril is 
usually firmly attached to the seed, though oc
tasionally an aril may separate from a Bocconia 
seed. Some Hoccollia spp. and Sty/opliol'lIl11 di
phylllllll han' a rumed aril, whereas other arils 
are not rutrled. In some Boc'conia spp. the aril 
may ue lobed. Lt may be longer than the seed, 
the length of the seed, one-half the seed length, 
or shorter than one-half the seed length. If in 
the last category. the Hxil may be a basal, sub
uasal, cuplike, or lateral (winglike) patch (fig. 
2). Arils mar be beige, honey colored, or darker. 
The pap,weraceous arB is generally belie\'ecl to 
represent a dispersal mechanism, whereby ants 
attraeted to the succulent ari! will transport 
seeds away from the pa.rent plant. The presence 
or absente of the aril has not been assigned 
phylogenetic importance, indicating that phylog
enists believe the axil has e\'oh'ed independ
ently in this family. 

!\. raphe is frequently present on seeds in the 
Euphol'biaceae, Geraniaceae, Papaveraceae, and 
Sarraceniaceae. It represents a part of the fu
niculus, which is aelnate to the outer seedcoaL 
A raphe may be a ridge, ,dng, or a colored line 
(fig. 2). Papaveraceous raphes exhibit all three 
forms; the ridge is most common. A poorly de
veloped raphe occurs on some Papnl'l'1' spp. 

The hilum of the studied seeds is often diffi
cult to locate. Generally it is not large, specially 
cohn'ed, or ornamented. Seeds of A l'fjfHWllC SP11. 
may bear a rather conspicuous craterlike hilum, 
\\rhereas seeds of H unn c))wnni(~ j1l111.a ri ijolia 
often have a conspicuous light-colored ovate 
hilum. The hilum on Papa.l·c)' som.nijrl'll1lL seeds 
is :nconspicuous, but the hilar area is often 
discolored. The hilum is located in the not(;h of 
C-shaped, comma-shaped, and reniform seeds 
and is basal or subbasal on seeds \\rith other 
shapes. 

A cuticle etn'elops the outer seedcoat of the 
studied seeds. Duri Ilg seed dissection the cuticle 
may be separated from i;he outer seedcoat by 
scraping or peeling (Ar{lI'1I1o)l(' spp.) or it may 
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be in~epal'able (some PCL]JIII'cr spp.). The cuticle 
tl~ually bears only a primary reti.culation. How
p\'pr, the cuticle of E~;chscl/()l;=iu spp. and ROIII
1// JI(/ spp. bears both a p1'imary and secondary 
retil'ulalion. In Es('hscllOl.:i(l lO/J/lli the walls of 
the pt'imar,\' rplieulation m'e wing1 ike, a n{\ in 
I,'. Ul!lJllol!jJl'IIIW the walls are thicker than in 
tilt' oUwr spe(·ies. \\'hen the cll.Licle is peeled or 
sel'lll)('(\ ("rom th~' see(i<:()~t.t, it is uSllall:.· amber 
to llark brown. While in softening solution. the 
l'ptkululll wltPll dpwpd from below u"ually np
tWal'l" as dad\: brown lines. The culiele livel' the 
!it'ld~ is ul"ually translucent and is the lighter 
("0101'. It is l"P[llu'ablE:' f1'om the outer part of t.he 
outPl" st'ec!eoat in Dntdl"OIllCCOIl and 11IO/II.('II/(/H

/1111, but it is apparently inseparable from the 
(luter part of lile outel' seedeoal in i:o('collia spp. 

ThE:' outer seedcoat, excluding the cuticle, may 
t'ontain as many as four distinct layers (17. (j4, 

as, SO), whit'h are Yisible \\'hen ,,[ewed in cross 
~l'('tion with a l'ompouncl microscope or instru
llwnt of similar magnification. These layers are 
not d ist'ern ible when using a 30 '\ stereoscopie 
mieroscope. We identifled two types of oute1' 
~eedc()at:;, simple and compound, using- a stereo
scopit' microscope. A. simple seeclcoat peels <lS 

one layer exclusi\'e of the cuticle, ",hith may 01' 

may not be sepa.rable. A simple seedt'oat may 
ill:' coriaceous or lignified. Because there is no 
dear separation hetween corinceous and ligni
liNI. we ha\'e arbitrarily defined a coriaceous 
se~'(koat as being pliable and less than 0.1 mm 
in thickness, whereas a lig'nifiecl seeclcoat is 
brittle and 0.1 mm thkk or thicker. A compound 
seecicoat is composed of two distinct layers. usu
all~' a soft laye1' over a lignified layer. The cu
tit-Ie of seeds of Boccollia spp. is aclnate to the 
~oft outer layer of the outer seeclcoat. 

The inner seedcoal is always membranaceous, 
one ('ell thick, nnd usually amber, seldom green, 
),pllow, 01' \\"hite. This seedcoat may bear a con
spil'uom: dark dot 01' the dot nwy be absent. The 
Int'ation of the clot on the endosperm-embryo 
cirawillg is not signifkant on a left-to-right 
basi:-;. H0\\'(' \'e1', its location is signiflcant in 
1·platiotlship to the apex <mel base. If present, 
the dot is bf:'nealh the apical encl of the raphe 
lind l'l'prcl"ents the point of attachment of the 
ntst'ular bunclle lo the inner seedC'oat. The outer 
and inlH'r seec\t'oats are united at this point. The 
inner side of the outer seeclcoat always bears n. 

!:\t'ar of lhis union, though \'ery faint in some 
species. During dissection the ;nner and outer 
seedcoats may readily separate at this point of 
attachment, or they may be inseparable. If in
sepal'able, the inner seedc:oat leal'S at the point 
of attachment. 'l'hus any clot that may be pres
ent would be mil"sing from the incomplete inner 
seec\eoat {C,'/(lllcinlH /Ic/I'/w/. and Stylo)Jhor/(l/l 
d;/lhylllllll). 'rhe dot is conspicuous and usually 
pl'esent in seeds of JlrctoIlU'(:OI1, .f11'[J1' III O1U', 

[)CII d},()111 ('('0 It , and MucinlYct. It may be present 
or absent in Ji 101 I/clI/(/i/ni • and SanrJllillal'ia, 
clepending on the dissedion technique or the 
condition of the unioll. The dot may not be clis
c.:o\ored on innel' seeckoals of some Bo(:conia 
spp. This area may be nearly the color of the 
inner seedcoat and slightly depressed. A smaller 
discolored area ma~; occur on the apical point 
of curved or reniform seeds. This a.rea is not a 
dot. Ralher it is a patch, usua!ly inconspicuous 
because of its size, that (;.o\'ers the apical point 
(Cllllil!Ja, Top(lz'(')', FlatysinILon, Roc/nl'l'ia, 
NOlllncyu, and StylollucolI) . This patch may be 
morphologically similar to the dot, but the patch 
is not as conspicuous as the dot and is essen
tially the same color as the inner seedcoat. 

The endosperm is fleshy or granular in the 
studied species, and it is usually white, seldom 
am bel', green, orang'e, or yello\\'. Oil droplets 
are the color of the endosperm. The endosperm 
usually fluoresces bluish white, seldom yellowish 
white or reddish Ol'ange, 01' it is nonfluorescent. 
Except for a fe\\' species, the endosperm is oily 
and emits oil droplets when teased wet. These 
may be well-defined droplets 01' minute droplets 
that l'esemble smoke at 10 X. Endosperms of 
C(lIzbyn (Ul/·I'(!. M (,COil ella dcnticll[at((, Papa VCI' 

a[aslwlLulIl, P. Inaconnii, and P. }J!/[Jl1wC'nm are 
granular, separating- into granules when teased 
\\'et. These en(\osperms do not emit oil droplets. 

The embr/o is usually linear. A linear embryo 
is se\'eral times longer than broad, straight or 
clllTed, and the cotyledons are not generally 
expanded or flattened in cross section. A spatu
late embryo, the second embryo type, seen in 
Eschschol;::ia c((('Spitrsa ancl some seeds of Boc
('oILia, is similar to a linear embryo except for 
expanded cotyledons, which are wider than the 
ntdicle. All sludied Eschschol:::iu spp. seeds, e.'\:
cepl E. cltlifol'nim, possess an embryo with 
spatulatelike cotyledons, viz, flattened and 
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cun'ed in er083 section, except that the width of 
the cotyledons is about equal to the width of lhe 
radicle. The third embryo type is rudimentary 
and is fouud in Bo('conia, Drndr(JII/I'Con, and 
SCUI{/llillC1l'ia. A rudimentary embryo is g;!obular 
to o\'al-oblong and small (one-fifth Ol' less length 
of seed), Boccollia embryos \'al'~' in length and 
thus tiwir r<ttios \'alT Althoug:h most of these 
embryos are rudimentary, an occasional embryo 
may be linear or spatulate. Embryo lengths in 
the other studied p:enera are Hot (\S y<triable as 

in IJoccollia.. lUartin (ill) was consulted in de
fining these emllryo terms, and they are illus
tmted in figu re ~. The eolor of the embryo i::; 
the same or nearly Lhe same as the endosperm. 
The embryo-seed ratio was rounded to the 
nearest fraction. 

The cotyledolls may be parallel 01' divergent". 
The cotyledon-embryo ratios are rounded to the 
Iwal'est fraction. The onl~' studied Norlh Ameri
can species that has cleft cotyledons is Esch
sc/io[zia ('a lifo miC'([.. 

FHFIT MOHPHOLOGY 


The papavel'aeeous g-ynoeci um is generally 
composed of a single pistil. However, in Pl((ty
slcmon the pistils are se\'t~ral and coherent The 
ovary is superiol' and one loculecl, rarely sen:'ral 
loculed by union of intruding placenta~ or two 
loculecl by a spurious septum in Glcwcilllll. The 
ovary matures into a one- to many-seeded cap
sule, which usually dehisces by \'alves, nll\'elike 
carpels, or pores. The fruit is inclehiscent in 
HY]lccollni (a Eurasian genus), Platjjl:!t(')Hon, 
and culti\'ars of P((l)(ll'('}' .'lOlllnijrllWl. which 
were selected and perpetuated for their seed 
I'etention characteristic. These inelehiscent 
fruits ure teehnieally not true capsules, because 
ther lack a regular dehiscence mechanism. In 
the following discussion, P{atystclILon fruits and 
nonpore-bearing Papa!'!.')' sOlllnijcl'lon fruits 
will be cHUed capsules to a\'oidusing the generaJ 
teml fruit. A sty Ie may be absent or present. 
Stigmatic characters have some diagnostic 
value especially in the genus P((pal'('/'. Excellent 
capsule illustrations may be found in Fedele 
(19) , 

In general, capsules lUl\'e been studied more 
than seeds and also have been used as evidence 
in constructing evolutionary hypotheses (:». 
T\\'o major hypotheses summarized b~' Hutch
inson (.:.1) ilwoh'e unique fruits of Platllstcmon 
anel (:tal/ciull!, Platy.'dcl/lOlI is thoug-ht to be a 
primith'e genus because of its multiple pistils. 
It is more closel,\t I'('lated to the Helleboraceae 
(Ranuncuhlceae) than are other papm'el'aceous 
genera. In J:Jutchinson's phylog-enetic scheme, 
the PnpUWI'ClCeUe is intermediate between He\le
bora.ceae nncl Pociophyllac.eae, 

Although the P[atY:1iCIIIOll aggregate fruit 
aPIl{';ll''; to Iw prnniti\'e ancl rel.'iembles a ramtl

ian aggregate fruit, Arter (2) concluded from 
ctnatomicnl e\'idence that this fruit is basically 
similar to the capsule of PaJla /'('1' spp., though 
lopographicall~' dissimilar. The spurious septum 
found only in capsules of GlallcilllH has been 
used at the other end of the e'.'olutionary scale 
tf) show a transition between the Papa\'eraceae 
and the "climax family" Cruciferae (JJ). Re
search revealing this transition is found in Les
tiboudois (44, .4-;)). Although their fruits may 
be similar, their seeds are not, 

Ernst (15) enumerated these fruit charac
ters, among others, for the four subfamilies he 
founded: Chelidonioideae, two-\'Hlved capsule 
(three to five valved in Styiophonon diphyl
i/lm) ; Papaveroideae, usually more than three
\'Hlved capsule with valves dehiscing apically; 
Esci1scholzioideae, two-\'alved conspicuously 
ribbed capsule with valves dehiscing basally 
and violently; and Platystemonoideae, capsule 
splitting through the placentas, without forma
tion of valves. Although the seed characters do 
not correlate witt'l these subfamilies, capsule 
characters fit the subfamilies somewhat better. 

The capsule characters discussed here are in 
the order given in the section on Synopses of 
Seed and Fruit Clml'acters. 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 types of hair bases, plain and tuberculate. 
The type of base has diagnostic value in identi
fying Papa,!'('/' capsules. As we define bristles, 
they occur on capsules of Pnj)((;1.'('/' a/'{/('lIlO/L(', 

J' hylJl idllll1, ROC'IIU'I'i(( /'clmC'ia (occasionally 
and only on tips), HncI ROlllllc'!Ja i"PP. Prickle~ 
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FRUITr-T_E_R_M_S____1 
Dehiscence Types Indehiscence Types II 

,r!igma 
~.: _._Valvelike 
/, Carpel~~ ,~~ 

I 
r/:4 
" Valves Absent 


I' 

Valves Present 

Segmented No Poresf'£f 

Pore 

aasal
Apical 

Stigmas Armature 
Hair Bases Bristles 

~llilil) ~ ~~&J~~ ~ 11 !lJr 
DIsc Flaplike 


Plain Tuberculate 


Prickles and Spines 

.~ 
!.:JfF. y--prickle k.4'\. ,.;..' 
,~:, • I / ~~ 'liA.~k ,) ,~SPine 

Globular Prickles Compound Spine Herbaceous 
and Spines Based Spines 

Outlines 

,!~ i~5 

I'" 
.' 

~/ V v0 ~oooo 
Clavate Ellipsoidal Fusiform Globose Lanceolate Linear Oblong Obovate Ovate Turbinale 

F!Gt'R~J 3.-Papavcraceous fruit terms. 
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and spines are found only on eapsules of rl:!/l'
IIwn(' spp. nne! are arbitral i1y difl'el'enLiated by 
lE.'ngth and thickness. Priddes are minialul'e 
spines. Spines aTe usually l1imple, though com
pound spines oecur on (',apsules of "~il'!J(lIlOnI' 
(w/'(udiac(l, A. tchinata, Hnd A. S(/luc},)'osa ssp. 
Sl[Iw.rI'OSCl, The baSt' of spines rnay be ht'l'ba
eeous or nonhel'baceol.ts. T1H'se tharaelers are 
illustrated in f1g"UI'C :L 

The surface of the (~apsule may be smooth, 
wri nklcd, or nerred. The nen'es mcty be ('011

spit-unus (lhicl;:eHed or diseo!ol'eci) or ineon
spi~uous (impressed or eSdl'nLiaily the color of 
the capsule). 

Basic shapes of mature ulpsules prior to 
dehi.:;cence wcre categorized as clanlte, ellip
soidal, fusiform, g'lobose, lanceolaie, lineal', 
oblong, oiJo\'(lte ovule, and Lurbinate l fig. :3). 
Although a lineal' capsule met;I' be either straight 
or ('ul'\'eel, the other shapes are straight. 

The length of lhe eapsull:' was measureci from 
the apex of the stigma to the base of the capsule. 
The lil;l111eter was determined using l1olldehis
eellt eap~tlle::;. 

Papa\'el'aceous capsules \·<try from one seeded 
(B0(,(,0/1 in) to rna ny seeded. 

('ansule colors are usually lan to browlI, sel
dom tinged with black, g'ray, g'reen, 01' red. 

Capsules may be dehiseent or indehi::;rent. 
Deltiscence may be by lwo to se\'erl,ll ntlres or 
\'uh'elike carpels or by !:.evenll apical pores 
(PClI)(II'1}, IIl1d StUloll/{'('on). The ndves may 
open lmsipetally (from apex to base) or «C1'O

lletally (fl'um base to ~q)t1x). The manner ill 
\\"hielt the capsule dehisces is consistent for each 
genus but Il\lt for all the subfamilief; that Ernst 
founded, The \'alves lllar remain straip;h t, barely 
opening (fll'ctoll/( con l)uJ'l'i(/l/lii and RUllm/'!J(~ 
SP]),) , or they may curve, eoil, or twist and open 
to theil' !'ase or apex. Yah'es that open about 
half way are found in A/'fjClllO/U' 8PI>., and 
\'al\'es tlmt open fully arc represented by st ylo
lilLo/'IOII diJlhyllulII. Only in Bot('on/a spp. and 
Che lidolliuln IIW.i1l8 are lhe valves regularly 

P.~, VgI'AJ{'I'l\! I~NT 01<' AOlUCl'L'l'l'l{E 

deciduous. Two studied species have capsules 
thllt do not dehisce b~' v~llves, valvelike carpels, 
01' pores, viz, Plat!/stnlton cali/onticus and cer
tain <:ultivars of P(l]JlIl'cr 8omnif{')·wn. A1
though lhe fruit of PfcU!Ist.l'lIl,(m breaks apart 
at joints or placelttaf;, it has no regular mecha
nism fot' deh iscence. As preVi()llSI~' noted, cap
sules of certain ('ulti\'<u's of P. 8omni/l'/·lI.ln have 
been splel'Led [or their ~eed retention, viz, lack 
or fUlldi(lnal apil:al pores. Valvelike carpels, 
\\'hi<:11 are not ll'ue v(Lh'es because no ribs are 
1ll'CSellt, arc foutld in IirSp('}'oIlLl'con and AcI('co
1/d/a. Capsule Lenl1S are illusLrated in figure 3. 

Two types of capsule ribs, indurate and frag
ill" may be present. These ribs are the major 
nls('ulal' bunclles of the capsule and represent 
deitiscence sutures. The ribs unite at the apex, 
oC'cm,iollally 'forming a style. 

The \,ah'es of BO('COlli(( Rnd Ghdicloniwn 
majlls are deciduou1:!, whereas the valves of the 
other studied genera are either not deciduous or 
not presenL 

A style may be present 01' absent. If pl'esent, 
it is persistent and usually single. Platystelnon 
hm; several styles. 

The stigma, which also persists, possesses one 
of these shapes: Disc (PaJl(Ll'C'I') , flaplike, glob
ular, 01' ray (CalllJya) (fIg. 3). The stibrmatic 
surface may be confluent or discrete (lobed). 
The lobes may be notched. The disc-type stigma 
possesses se\'eral nIYS, and the number of rays 
has diagnostic \'alue. A f1aplike stigma, may 
have two clh'ergenL OJ' apPl'essed segments. The 
position of the stigma in PlatysteHLon is in the 
primitive position, alternating with the pla
centas (.J.1), Although Ernst (.16) described 
the position and number of stigmas for the 
family "as many as and alternate with the pla
eentae," he was apparently considering only the 
nath'e New World genera. The more advanced 
genera stich as Glnucillin have stigmas itl line 
with the placentas. This stigmatic position is 
found in members of the Cruciferae as well as 
the Saxifl'agacea~, which are also thought to 
have a l'analian origin (.13). 

http:8omni/l'/�lI.ln
http:nonhel'baceol.ts
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SEED KEY TO PAPAYEHACEO(lS SPJ~ClES 

1. Sl'l'd PIll'lmw(\ ~1l1g'ly in It fnllt l:H'g'Ill('nl (1'1'llll indf'hiRl'pnt) Yltl.l!I,~I('IIIOIl ('ctlij(ll'l!icHI1 
L S('NI falling' Crt'!' of d,'hbH'pnt ('np8ult'. 

~. Axil prp::;pnt. 
:1. 	 SeNI " 11111l or mol'!' in )I'ngth i aril l·o\,pr~ ba::w. 


'I. Funiculus [lPI'si::;tent (dissl'd aril). 

5. 	 ArB t'ovPI'ing' up to olw-(ourlh of s('!'ll and sonH'what .ruflled ______ 

~ .• Bo ('('()/t ia j nLi eS('('1/8 

5. 	 Aril ('\1\'PI'ing up to o!H'-titird of SPl'd und I'uflled • ____ . BO('('onill t'ulc<tni<'a 
"" 	 r,'unirulus d\'dduou~ (dissed al'i\). 


fi. Aril PYl'nmitlal, nut tapl'I'lng' along' I'al'llt', 

7. 	Apil'al dot of 1111H'!' SPl'dl'oat, if pl'I'R(>nt, l'oUbh alld not d:scolored 

",. _.•••____ Bol'('onia integ/'ijolin 
7. 	Apklll dot of irulPr sl't'(\(>oat smoolh and brown to blackish brown. 

g. At'i\ two lolw(\ 	 . _.. ____________ ._Bol'('onin gradlis 
8, Artl unlobed. . _~~ •. _ .._______________ D('lIcl'/'umccon 'rigicicL 

Ii, Axil not pyramidal, taIlPl'ing' along l'llphe. 
9. S{'ed with apiettl dPIH'l'sHion _____ . ____ '" .. ____ .. _______ Bucc:onicL CL'l'bvl'c<t 
9. Seed with subapical dppl'l'ssion ____.___... __ ..________ Boc('oni<t lrttisepaln 

a. 	 SPNI Il'sS than <1 mm in length; uril lait'l'tLl to subbasal. 
to. 	 A ril olle-haif lrngoth of seed 01' long-Pl'. 


ll.. Aril longer than s('pd. 

12. Seed more than a nlln long' _____ "_. ___ .. __ _..____ Srtngnina/·ilL clL1wtiensis 
12. SeNI less than 3 mill long ______ . _____________Stylophol'wn diphyllwln 

11. 	Aril shorter than seed. 
la. Axil Ul) to Ol\t:>-half length of seed __________________J."Irtclwya. (;o'rdata 
lao Axil about as long' as s{,pd __ .____ '_ ~ ___ .. __________.4.7·ctomccon hlWLilis 

10. 	Aril less than onr-half h'ngth of seed. 
l4. Axil winglikl', a lali't'al patch ___ •.___ ... ~ _____ .________ChelidoniU7n maius 

1<1, 	 Aril not wing-likl" a subbasal patch. 
13. Seed obovate .. .. _.. _. __ ,. __________ ___.t1'l'ctomecon 'l/terricLlnii 
15. Seed l'ilipsoi(\al with OIl(' tlattened side ________!.i:l'domc('o1L calijornica. 

2. 	Aril absent. 

Hi. S('('(\ ap!ll~arinp; minut{'ly g'ranular 01' tu\tprculale. 


17. Seed spherical·oho"atl' .. .. _____ , _______.JlnnneHumnin [nlllal'iijolicL 
.17. Set'(\ ang-ulal- and irrl'g'l1lal' to ('llipsoidal with one flattened side. 

18. 	En(!ospl'l'm non!luol'!'scent .. _______ ~ _. __________________Romnelln c~onlt(',l'i 

18. Endosperm faintly tluoreRl'ing bluish white ________Ro/lt1!eyn /ri(:/wcalyx 

.16, Seed smooth except for walls of reticulum. 


19. 	Reticulation compound (comjlosed of prima]'y and secondary reticula

tion) , conl3picuous at 10 X. 


20. 	Primary reticulation cOIllJ1oHl'd of thick walls, discrete lumps, or 

winglike proj(>clions. 


~1. 	 R('ticulation wingtik{' _____ • __ ~ _____ .. ____ _________ Eschscholzin lobbii 

~l. Reticulation not winglike. 
2~. .Reticulation thick walled • ____________Escltschol.::in ,qlllpt,O:;lle l'lIUL 
22. 	Reticulation lumpy. 

~3. S(>ed ellipsoidal i rapl\(' conspicuous ________ __ Eschsclwlzin elc,qans 
23. ~e('(l \'fls(>ntially spherical j raphe often inconspicuous ----- 

_ _•••. , ... __ •. ____ ...___________Eschscholzin i'rutcscens 

~(). Primary reticulalion composed of thin 	walls. 
24. 	 Sel~ondary l'l'ti<:ulation a rH'twork of colored lines __P(LlIarlC1' somnijc7-1wL 
24. 	Secondary l'eticulation 11 Il!'twork of walls. 

25. 	Cotyledons pith!'r cleft or broadet· than radicle (thus embryo 
Rpatulate). 

26. Cotyledons clt'ft, not br'oader than radicle ___ Esc:hscholzia, cnlijo/'nica 
26. Cotyledons entin" broader than I'adicle ____Eschscholzia, caespitosn 
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25. Cotyledons neither cleft nor bt'oadcf than radicle. 
27. Sl'edeoat purplish brown; reti('ulation tan __ Eschsc/lo/zU( /cmIHonii 
27. Seedcoat oehE'r to hrown; reti('ulation tan. 

;38. 	 Seed sphE'rical to angular, 1.a-l.8 mni long ______________ 
__________ ~ ____________________ _______Esl'ilsc/LOlzin .rhombi]lctaln 

28. 	 SeNI sphE'ricul to e1lip80i([;tl, s('ldom up to 1.4 mm long ___ _ 
Escilsc/lCll::.ia hypccoides, E. HH'.ri('(IIW, E. lIIill1(tijlol'Cl, E. ]larishii 

19. Reticulation simple, conspicuous or il1eonspieuous at Hl x. 
29. 	S"Nlcoat shiny, rE'tkulation bart'ly \'isibl(' at 10 X as a network of 

colored lines. 
30. 	SN'deoat heat'lng shrh'clcd and frequently dark subbasal patch;

sced reni form ________ ____ .____.____. __________Pl<Ltystemoll C(lli/ornicl(s 

30. Sl'pdcoat 	without subbasal pateh; !i('cd sl'ldom r('niform. 
:H. Ficlds irregular at 30 x. 

32. 	Endosperm gt'anular .___ . __ .____ _____________________Canbya <Lurca 
32. 	Endosperm oily ____ .. ' __ ___________________Canbya candidn 

31. 	Fields circular at 30 x. 
33. 	Embryo nearly ll'ngth of seed _____________-.E/es1leromecrn lineare 
33. 	Embryo about onl'-half (not l'xcceding three-fourths) length 

of seed. 
84. 	Raphe about one-half ll'ng-th of seed; endosperm granular 

____ .. __________ __________________________M ceo nella denticlliata 

84. 	 Raphe about three-fourths it'ngth of seed; endosperm oily 
_____________________________M eco/lclln. calijoJ'nic<t, M. ol'egana 

29. 	Secdcoat dull to somewhat shiny, rdiculation easily seen at 10 X as 
a network of walls. 

35. Seed spherical or neal'ly so __________________A?·.Qemo}te spp. (p. 25) 
35. Seed C-shaped, D-shaped, comma shaped, or reniform. 

36. 	Reticulum complex, either appearing double waned and winged 
or fields bearing faint to conspicuous network of colored lines. 

37. ReticulUtI1 simple but appearing double walled and winged 
_____________________________________________.-Rocmeria ?'c/1'acta 

37. 	Reticulum compound with regular watls and faint to con
spicuous network of colored lines in fields _____ Pnpnve?· somni/e1'lLln 

36. 	Reticulum simple.
38. Seed D-shaped _________________________________GlallCiu11t jlav1Lm 

38. Seed C-shaped, comma shaped, or reniform. 
39. 	Seed comma shaped. 

40. 	EnclJsperm oily. 
41. 	Raphe a line to low ridge about one-half length of 

seed ________________________________...l'a]lo,vc·1' alb01'oseu1/L 

41. 	Raphe about three-fourths length of seed. 
42, Embryo one-fourth to one-third length of seed ____ 

_________________ . _____ ~ _______________Papave?· nudicaule 

42. 	 Embryo one-seventh to one-sixth length of seed ____ 
____________________________________ ...l'n]lnVe1· raciicat1t1n 

40. 	 Endosperm granular. 
43. Seed less than 1 111m long __Pn]J(wer macolLnii, P. pygmacmlt 
43. Seed 1 111m or more in length. 

44. Seed 0.8-1 mm long __________________...l'npave·l' 1nncounii 
,14. Seed 1-1.4 11m! long __________________Pa1JaVe1· alaskanml! 

3n. Seed C-shaped to reniform. 
45. Embryo less than one-half length of seed. 

46. 	Reticulum pattern on lateral sides different from pat
tern on dorsal side; seed 0.9 mm or more in length ___ _ 
_______________________________________...l'apavcr a1'gmnone 

46. Reticulum pattern uniform i seed 0.8 or less in length
_____________________________________ Papave1· cali/orniczun 

45. Embryo one-half or 1II0re length of seed. 

http:Escilsc/lCll::.ia
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,17. 	 Cuticle easily separated from seedcoat (when seed 
soaked) .. ___ ~ ____._____________S/!JIIJlIt£'l'on Iwtel'op ir ll11a 

47. Cuticle barpl)" 	 if at all, sepal'able from seedcoat (usu
ally just- walls of reticulum). 

48. 	Reticulum walls conspicuously wa\'y ______P(!]J(wer 1'hoc(!s 
48. Reticululll walls e!lsl'uthdly straight. 

49. St'Nlcoat purplish gray; seed O.6-D.8 111111 long __ 
__ ____ __ ••__ • _______ .___.- _._ • __ • ______ • PCt]l(we·1' cltLbiunt 

49. SN~dcoat ocher to brown; seed 0.7-1.<1 nUll long __ 
_ __________ ._._ ••_. ___••_._. ___ .Pft1J1LVer hlll!1'iclulIl 

.FJUIIT KEY TO PAPAVEHACEOUS SP}:CIES 

1. Fruit complex:, 6-25 aggregated pistils ________________Plu.tlJlltemon cCtlijol'ni(,Il.~ 

L Fruit simple (one pistil). 
2. 	 Fruit lineal' (at least 10 times longer than wide). 


~. Fruit indehiscent, s('pat'ating into s('gments __________ ,Plltillstemon calijol'niclls 

3. 	 Ii'ruit a dehiscent capsule. 


,1. Valves or valvelike carpels three to foul'. 

5. Yalvl's SPJlarating from thrN' to fOUl' .ribs ______________Roe1ll(',l'ia. 'l'ej1'acta 
5. Yalvel.ike carpels not separating from ribs; ribs absent. 

6. Capsule 1-1.6 em long (plant of Pacific NW) ________Meconelln oregnnn 
6, Capsull' 1.5-3.5 l'm long ____________ll'J"conelln Cltlijornicct, 111. dentjeulata 

4. Valves two. 
7. Valves smooth, ner'veless between two sutures. 

8. 	 Capsule divided longitudinally by septum; apical dehiscence ___ _ 
____________ . _ ______________ ___ ___ __________________GlaucilLl/L flavlLl1~ 

8. Capsule without septum; basal dehiscence ___________Chelidoniw1L 11!ftjUS 

7. 	 Valves nerved between two sutures. 
9. Hibs indurate ___________________________________J)e7!(lromccon 1"igida 

9. 	Ribs fragile.
10. Torus inflated ___________________________________..EschscholzicL spp. 
10. Torus not inflaled _______________________ finnnelH(tnnin jlwtcwiLjoliCt 

2. 	 Fruit not linear (less than 10 times longer than wide). 
11. 	Capsule with z('ro or two valves; if Z(,I'O, dehiscence by pores, or inde


hiscent in some cultivars of Papaver SO 111 nijcrnm. 

12. 	Valves two. 

13. 	 Capsule one seeded, gray to black ________________________-Bocconia spp. 

13. 	Capsule two to many seeded, tan to brown. 
1>1. Capsule flattened (1-2 mm thick), oblanceolate _______1l1acleay(t co·relata 
111. 	 Capsulp terete,. linear, ellipsoidal, or fusiform. 

15. Capsule ellipsoidal to fusiform, 5-15 111111 wide__S(tnyuinwrin cctnacZcnsis 
15. Capsule linearlike, 1-4 mm wide _________________CheliCZoniwn 11/(tjUS 

12. 	Valves zero; capsule apically dehiscent by pores. 
16. 	Capsule glabrous. 

17. 	Style present, 1-3 mm long __________________Stylo1necon /tete1'olJhylla 

17. 	 Style absent. 
18. 	Capsule subglobose to oblong. 

19. 	Disc rays separat(' at apex, forming distinct lobes, usually 
more than 2 em in diameter _________________Papcwc1· sOI1~nijel'1{1n 

19, 	Disc rays notciwd, not forming distinct lobes, less than 2 cm 
in diameter' _________ ,__________________ " _________ ..PcLlIft'l'er 1'!WrJfLS 

18. 	Capsule clavate, turbinate, or narrowly obovate. 
20. Capsule 8-16 mm long, bearing four to seven conspicuous 

nerves _________ • ____________ ______________ P(£1IcWe l' calijo1'1!icmn 

20. Capsule 15-20 111m long, bearing five to nine inconspicuous 
nerves ________________________________ ________ya]Jcwe-r elubinl1! 

16. 	Capsule pubescent to bristly. 
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~L 	Capsul(' bl'istly. 
2.2. 	 CIlJlsul~' c1uvatp to obhlllg'·('ylindl'ical, 1;1-2~ mll1 long _...~ __ . 

. ,.. ••Pap(n'!'r argelllollc 
~2, Capsule ('Uipsoidal to ovatp, U-12 mm long' ....... ['IIPtI!'('/' hybridam 

21. 	Capsulp pubescpnt. 
23. 	Hail'S with rullPl'culatf' basps, 

24. 	Stig'lI1atie di~(' as wi<lt' as rapsulp; rlql,;ult' with [OUt' Lofin' 
cOllspieuotls IIprn's Paj!U.l'('r l<'lllpo/('i 

24. 	Stig'nmtic dis(' IHtlTOW!'.I' than broudpst portiOIl oJ ('apsull'; cap· 
sul(' with foul' to :{pyt'll in('onspieuous I1('1""ps. 

25. 	Capsule' broad 'wutp to g'lobos('; diRt' rays fin' to s('v('n ._ .... 
1'(1]111 1'1' /' ctlIJl/l'OSC'IOJl 

25, Capsnlp lin I'rowly obova t('; <list' rays fou I' to fi \'P • _ ........ _ 

PC/JIlIl'(T PY,l!IJl(ll'llIIl 
23, 	 Hairs without tuhl'I'('ult'.tl' basps, 

26. Capsuh' I1PI'\'PS ('nllspil'uous P(lJ!C/./'('r IIWI'OIl nii, P. Iludiclluie 
2(1, Capsul,· Ill'l'\'PS iIWlll\"P[(>uous .Pl/jlllI'l·l' (t/(lHialll II III , p, rudie(aunt 

11. 	 Capslll~' with 3·12 ,·aln':=;. 

:;7. Capsult' glahrous, 


28. 	Stigma globular. 
2!l. 	Cn.psulc ltl(wrillg' to has(', 

ao. Capsult' I('ss than t <'Ill long ... 
:W, Capsull' 1 ('Ill or lllOl'P in h'l1g'th. 

31. Capsulp 1.3·~ em lung · . .4 rdollll'con cnlifornica 
:11. ('a)lsull' ~'!i em or more in lengt.h ... .........1rl'fo/ll(·(·OI! m('ITillmii 

:.!!). Capsnl£' round.'d <It hasv, not tapering, 
3:;. (,'apsuh':; CIll or It'ss in Ipng'th .. _.. ___ ArJ/('1H(me Llu'nctnl! 
:l~. Capsulp :;,fi em or mol'£' in 1<'l1gth __ ._A 1'1I1'IIlOIlC 1Il1',rica//(! f. ieioc(O'peL 

:;8. 	Stigma not globular. 
as, ('apsltlp 8 ·1·1 Illlll long'; ribs absplI! ___ .. __ .. . ____ HI'.~Pt'l'OIll('COIl linea/'(' 
33. 	Capsuk 1.5·,\ 111m long; thn'p rihs jll'\'spnL ....emlilYll ([!(/'('«, C, {'(wdi(/n 

:.!7. 	 ('lIpsul,' puhesl'pnt or SpillY, 
a,l, Capsule with soft llullcs~'\'nc(', 1\\,\'('1' l\l'l~tly 01' spiny..Slyitllllwl'lOll diphylllllll 
34. Capsule spiny 01' bristly. hai rs may 1)(> pn'sPllt 01' absent. 

35. CUl'plJls 	se\,('l1 or mOl·p. 
3G. Carpels 7-12; bristles less than 4 mm long _. _______________ _ 

.. __ • __._._.,._____ ... __ ..... __ • ___ ........._ROIllIlt'!f(/ ('oIGlieri, R, i'ricilocnlyx 


36. 	Carpels 3-7; spines G nun 01' 11101'(' in l('ugth _.- -----~---- -- 
• ___ .. _~_____.. ____. ____ •.__ • ______ ..,. A 1'{II'/lWlH' nlbifior(L ssp, nlbifio1'(t 

35. 	 Carpels six or less. 
37, Spines basaL1~' herlHlt'('()US. 

38. 	Largest spines (·olllpound. 
3!1. Lan~est spines Hi-35 I11Il1 . __ , ... _________ .Argemone (I,1I,rantiac(L. 

39, Largest spint's 8-15 Illlll. 

40, Capsul(' 20·35 mm long; valves three to fOUl'.ltl',fJCIIWnc echinnta 
40, Capsule 35-45 mm long; ntl\'es 'fOUl' to five .-_-____-

___••• __•• _._. ___ . _, ______ill'[I('II/()1!r Ilf[UfIITOSCL ssp, sqU(I,1'?'osa 

38, 	 Largest !lpines simple. 
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41.. Spinps tip to {i mill long; ('ap~\llp hl'oadly o\'nlp 
A I'!I! ))/0/11' /l'uticlIsn 

41. ~pil\('g {i mill or 1110["(' ill 	\pllg-th; t'll]lstllp not [I;alp, 

42. l'l'il'kl"s ah;:;l'llt Arlln/wl/e II/hi/10m ssp. alb i//o 1"(1 

4:l. 	 Prit'kh's prpsPllt. 
-ta, l'apsu[p narrowly "II i p~(ll(htl. [0-1,[ Illm ",iel(' 

.'\ I'g! IlIOIH' Il/bi:f/O/'u ~sp, [/,;1:((//(/ 

4a. Capsuh' oblong-ellipsoidal to talll'pulatt', l,1~18 mt1l 
widE' _.'\ /'!IrllloIiC II({IW /'I'()8(l ssp. n/a/ll'o/II 

:17. Spinl's not bmmlly lwrim<'PlluN. 
4'1. Spinp;:; l'sspntially pqual anti (lfll'n St'Ull('I'Ptl. 

4ii. Spilws Slpll(\Pt", 1"8s thall 1 nUll witlf' ut hast'. 
'[6. Capsuh' bl'oadpst lH'ar hasp _ A I'!I' /IIU//( sll[,ill/c[f/'ilCl/i(/ 
,W. ('n psulE' hroadt'st allOY!, hasp. 

·17, 	 Spill"s ii·-Ii mm long'; eap!'tJlf' hl-·J(i mll1 widE' 
A /'!I"//Ill/1! 1'01'1I1II1101l1/ ssp. (/I'cltil'o/a 

47. Spinps (\-R (·10) mill long-; ('apHt1lr 8-14 nUll wid(' __~ 
A I'!Irl/1o/u' {1/'(II'ilcll/a 

45. Spinp::; ::;tuut, 1 I111ll or more in width at haRt'. 
48. t'apl>ule [1';:;$ than ~ l', long' A 1'[1('1/10111' lW]l('l'bu 

4ft {'aJls\lh~ :l ('Ill 01' mol't' in ]png-th. 
<l9. }'rkklps J1l'P~{,lIt .. ' A /'!I I' 111 11/11- )I1/'J'il'IOW f. mc.1'ir(I)w 
'.It!. PrlL'kh's abspnt __._ .... ..1 I'f/(,)llonc ('m'um[w!'I(l SRp. (·ol'!llIll)(JSa. 

;\ . .'Il'ulldifioru (both ~uhsppci('s). il. lillO/ita ssp. l'oblls/a, 11. 

(whm/I'/I/'(/ ssp IlI'IiI'1I1"lfI'(f, A. p/I'i((I'nlllh(l ssp, pill1lfdilH'cia 

'.\4, Spinp.:; un{'qual. 
50. 	Prkk]{'!' ah:;pnt. 

iil. LUl'g-Pl't spitH'S slplltipr, .1 mm or Ipss in width at base. 
ri2. Spin!'s (i 111m or !pss in lrng-lh ___ ... "_'_'" ...... _.._. ___ _ 

." ...II'[II'IIWllr 11/l'i(/1"OIl1w ssp. plci(tt'(lnllw 
5') Spinpl" 'j·l0 tUm long- . A I'nf'll10llC nriZII/liI'1l, 11, l'iliHOHt'?lsis 

ii 1. Larg('st Spill('$ slout, 1ll0l'P than J 111m widp at hasp. 
ii3. Capsu\(' rnundpd to t l'UIH'atp at apl'x _ .. A I'!II' 111011/' pla/yc(')'((l; 
ii3. Capsulp tapf'ring tn :qwx .AI·!II'mll//(' (11'11 ('a , it. pleia(,ILlltiw 

51'[1. 11II/.birnw, A. l)()lyantllemoll 

50. 	Prit'klps pn'l>('nt. 
ii,1. LargE'st l>pin('s stout, mOl'\, than 1 JlUll \l'i(\(' at base .... A·rgcmone 

nrlwriijlol'll 	ssp. anll(l/n, A, IIIIWil1l ssp. lIl'{fl'lltea, 11, oc/zroll1ltCCL 
ssp. s/el/Ilpl'ic(la, i1. san[luinea 

54. Largp!;t Spill('S slpndpl', 1 mIH or jpS!;; in width at base. 
55. Prickl('s ;l1\d.'o1' spilles spreading __________________ 

__ .... ilrgnnOIlI' aritiH, A. bl'l'l'h'uJ'1I11/Il, A. II1nnilcL ssp, 1I110vita 

55, Prickles :tndor sl. us iUl'UI'vrd. 
50, Lal'g('st spilles intlll'\'pd, up to 5 mm long ________ 

_________ "._ ._______ ... .4 I'lfem01!C IIIHnitn ssp. 'I'oinndaia 

56. Largf'R( spillPs spreading, UJl to 8 mm long Jlr[!emone hispicZa 
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SYNOPSES OF SEED AND FRUIT CHAHACTERS 

ArctomeCOll :calijornica Torrey and .Fremont 

ArctOnt('colI wliforni('(t: ii, Seeds X 10; B, silhouette of 
seeds X 1; C, endosperm-embryo drawing X 10; D, 
dehiscent cRpsule Xl; E, dehiscent capsule X 2. 
Brandegee, Clark County, Nev. (US). 

YcHow-Flowered Desert-Poppy 

Scrd 2-2.5 >< 1-1.3 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 immature), grayish 
brown to tobacco brown, wrinldec1, appearing 
nonreticulate. Reticulum inconspicuous, at 30 X 
straight wall::; forming- a ;l'egular l)attel'n of 
minute rectangular fields, color of seedcoat. Aril 
a subbasal patch attached to raphe, honey 
colored to darker. Raphe a ridge length of seed 
01' nearly so, color of seec1coat. Hilum on nipple, 
inconspicuous. Cuticle separable from seec1coat, 
reddish brown. Outer ::;eedcoat weakly lignified, 
less than OJ. mm thick, black. Inner seedcoat 
membranaceolls, faint amber, bearing apical 
brown dot. Ellc1ospel1nfieshy, whitish, fluoresc
ing yellowish white to bluish white, oily, when 
teased wet emitting oil droplets. Embryo lineal', 
white, one-fourth to three-fifths length of seed. 
Cotyledons parallel, up to one-third length of 
embryo, uncleft. 

Capsu/r glabrous, with three to six incon
spicuous nerves, ovate to obovate, 1.3-2 cm 
long, 9-12 mm in diameter, many seeded, tan to 
reddish brown, dehiscing apically by three to six 
valves, which separate from tlU'ee to six in
durate l'ibs, valves not deciduous. Style, if pres
ent, less than 1 mm long. Stigma globular with 
three to six notched lobes (usua)}y six) . 

Notes: Yellow-flowered desert-pOl)Pyis an en
demic perennial of southern N evacla (Clark 
Co.) to north,,"estern ..A.:rizona (northern Mohave 
Co.), The specific epithet was applied when the 
region was Me..xican and California covered a 
much larger territory. The plant is locally used 
as an ornamental. Gray (22) claimed to have 
illustrated this species; however, he described 
and illustrated A. }mn1,ilis. 
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Arctomecon humilis Coville 

A rc-/oll!('('on Illonili:;: it, Seeds x 10; E, silhouette of 
seeds x 1; C, ,>ndosllerm-emb1'Yo drawing X 10; D, 
dehiseent capsult' Xl; E, dehiscent capsule X 2. 
Riplt>y and Bal'l1eby 4945, Washington County, Utah 
(NY). 

White-Flowered Desert-POPIJY 

Seed 2.3-2.7 X 1-1.2 X 1-1.2 mm, e]}jpsoidal 
with one flattened side, frequently with apical 
depression, bearing' prominent basal nipple, 
terete ill cross section. Seedcoat shiny (dull 
when immature), tobacco brown, somewhat 
wrinkled, appearing nonreticulate. Reticulum 
inconspicuous, at 30 X straight walls forming 
a regular pattern of minute rectangular to ir
regular fields (superficially resembling a fingel'
print because cross walls are pool'ly developed) , 
color of seedcoat. Aril lineal', 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 seedcoat. Hilum on nipple, in
tonspicuous. Cuticle separable from seedcoat, 
reddish brown. Outer seedcoat weakly lignified, 
less than 0.1 mm thick, black Inner seedcoat 
membranaceous, faint ambel', bearing apical 
brown dot. Endosperm fleshy, whitish, fluoresc
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. 

Gapsule glabrous, with three to six incon
spicuous nerves, ovate to obovate, 7-9 mm long, 
5-6 ID..'U in diameter, many seeded, tan to brown, 
dehiscing apically by three to six valves, which 
separate from three to six indurate ribs, valves 
not deciduous. Style, if present, up to 1 mm 
long. Stigma globular with three to 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 
season 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. calzJQ1·nica. The seedcoat 
reticulation insert in the plate is inaccurately 
drawn. 
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A.rdolltecotL llIerriamii Coville 

11 I'ctOIl!('('()/l /ll</'ria111 ii : .A, Sl'e(\s X 10; B, silhouette of 
1it'eds X J; C, l>ndospenn-eml,)ryo drawing X 10; D, 
indehiscent capsule X 1; .E, indehiscent capsule X 2. 
(ft-C) Gilman, Inyo Ct)lltlty, Calif. (US); (D-E) 
Coville and Gilman 406, Inyo County, Calif. (US). 

Bear-Poppy 

Sccd. 1.8-2.2 X 1.2-1.4 X 1.2-1.4 mm, ob
oYate, with apical 01' subapical dot concealed by 
tutide, bearing' emergent to promhlellt basal 
nipple, terete in cross section. Seedcoat shiny, 
clark purpUsh gray, wrinkled (resembling retic
ulate pattern) , appearing nonreticnlale. Reticu
lum inconspicuous, at 30 X straight walls 
forming an irregular pattern of minute h'regu
1ar fields, color of seedcoat. Aril a subbasal 
patch attached to raphe, honey colored to 
darl(e1'. Haphe a ridge length of seed or nearly 
so (resembling a longitudinal wrinkle), color 
of seedcoat. Hilum on nipple, inconspicuous. 
Cuticle separable from seedcoat, 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 ambel', 
bearing apical or subapical brown dot. Endo
sperm fleshy, white, fluorescing yellowish white 
La 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 embl'Yo, uncleft. 

Capsule glabrous, with three to six incon
SpiC:UOllS neryes, narrowly obovate, 2.5-4.5 cm 
long, 8-11 mm in diameter, many seeded, tan 
to brown, dehiscing apically by three to six 
Yalves, which separate from three to six indu
rate ribs, valyes not deciduous. Style up to 2 
nUll long. Stigma globular with thl'ee to six 
notched lobes. 

N ot('s: Bear-poppy is an endemic white
[lo\\"erecl perennial of eastern California (Inyo 
Co.) to western Ne\'<1.da (Clark and Lincoln 
Cos.). This species is a member of the Death 
Valley flora. It is a rare plant and is usually 
found on loose-rock desert slopes at elevations 
from 900 to 1,300 m. Like the other two species, 
lhis one is locally used as an ornamental. Bear
poppy is illustrated in Abrams (1). 

http:Ne\'<1.da
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Argemulle ;;Ipp. 

Seed t table 3) 1-;1 nl1ll in all dimensions, 
~pherical or nenl'iy so, without delH'ession, bear
ing emergent to elongate basal nipple, tel'ete in 
cross section. Seedcoat dull to shiny, shades of 
blown occasionally with red undertones or with 
blue sheen, not wrinkled. reticulate. Reticulum 
moderate to bold straight walls forming a regu
lar pattern of small to large circular, oblong, 
rectangular, or square fields. Aril absent. Raphe 
a ridge to wing' one-th il'ci to nearly length of 
seed, color of seedcoat. lIilum on siele of nipple 
or between nipple and raphe, conspicuous be
cause of its craterlike appearance. Cuticle 
separable from seedcont, amber. Outer seedcoat 
weakly lignified to lignified, up to 0.3 mm thick, 
dark brown to blvckish. Inner seedcoat mem
branaceous. amber to white, bearing subapical 
('olored dot. Endosperm fleshy (granular in A. 
('chin(LtCl and .<1. subintt'gl'liolia) , white, fluo
rescing bluish white, oily to not oily, when teased 
wet emitting conspicuous, inconspicuous (re
sembling smoke), 0.1' no oil droplets. Embryo 
linear, white, more 01' less one-half length of 
seed. Cotyledons parallel, occasionnll~r uneven, 
poorly developed to one-half length of embryo, 
entire. 

C(~psnlc (table ;3) glabrous or bearing com
pound and.· or simple spines (longest spines 4
35 mm Iong-) occasionally intermixed with 
prickles, surfac~ 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 cm long (including stigma), 8
25 mm in diameter (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 
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ribs. \'alves not deciduous. Style if present, up 
to ·J111m long. Stigma globular ",ith three to six 
(rarely seven) lobes. 

Notes: The monogTaph by Ownbey (56) was 
u:;ed, especially for distributional notes (table 
:3). l\Iost of the studied seeds and capsules came 
either from G. B. Ownbey or from herbarium 
specimens that he annotated. He did not iden
tify these specimens: rl.. ('ol'YIILbosa ssp. CO)'Y11/.
/)()S(l (capsule), .tL his}Jidn (seed and capsule), 
1'1. platyc('i'((s (capsule), i1. pol.yantlwJnos (seed 
and capsule), and A. iw'n('1'(~e (seed and cap
sule). fll'g('mone, commonly known as prickly
poppy, thistle-poppy, thornapple, chicalote, or 
cardo, is an American genus except A. glnuca L. 
ex Pope, an endemic of the Haw~liian Islands. 

These annual and perennial herbs (A. /I'1.di
cosa is a shrub) may be found in "coastal areas 
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; Hawaii; A. mcxic(L1w 
by introduction in tropical and subtropical lands 
around 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. 1nexicall[~ and 
other species of A1'gemone have been used as a 
purgative or a substitute for ipecacuanha. The 
juice of many sllecies has been used in treating 
ophthalmia (56). All species and subspecies ex
cept A. tunteme are illustrated in Ownbey (56, 
.57) . 



L~TABLE 3.-Selected seed and fruit characters and plant distribution for North American Argemone spp. C) 

Seed Capsule 
Spine 

Argemone spp. Length Reticulation Shape3 Size Valve Surface' Range' 
(mm) Type' Size' (mm) (number) Type" Base" Longest 

length (mm) 
>-3 
tr:l 

.~---~~~~-.--.. ~-<"-~'"-+---~---"'---- .----~~- 0 
acnea _______________ 1.5-1.8 b m n el-el ob 25-35 X 12-16 4-5 v 5,nev,npr nh Upt08 SW,MEX t:I: 

Z 
albiflora ssp. albiflora _ 1.9-2.1 b m-I ob-ob el 20-45 X 12-15 4-5 (-3-7) v 5, ev, npr h 6-8 (-10) E 0 

(-25) ;to 

albiflora ssp. texana __ 1.6-1.8 b m-I nel 25-40 X 10-14 4-5 (-3) po s, nev, pr h 7-10 (-12) SW t:"' 

arida ____---______--- 1.8-2.1 b m-I elob-Ia 25-45 X 12-15 3-5 po s, nev, pr nh 8 MEX 'oj 
C 

arizonica ____________ 1.7-2.1 b m n el-ob 35-45 X 10-14 3 v s, nev, np!" nh 8-10 SW t:"' 
t:"'

attrantiaca ___________ 2.4-3 m-b m ov 40-50 X 15-25 5-6 po c,s, nev,pr h Up to 35 SW tr:l 

brevicornllta ________ 1.8-2.2 b m-I n el-Ia 25-40 X 8-10 3-4 v s, nev, pr nh 5-6 MEX .....'"" Zchisosensi.<; ___________ 1.8-2.2 m-b sm-m nel-la 30-45 X 8-13 3--4 v s, nev, npr nh Up to 10 SW,MEX 
cQ1'ymbos(£ ssp. Z 

?corymbosa _________ 1.6-1.9 m-b m ov-la 25-30 X 10-15 4-5 v s, ev, ,IJlr nh 6-7 SW 
corymbosa ssp. 01

arenicola __________ 2-2.1 m-b m laov 25-35 X 14-16 3-4 (-5) v s, ev, nJlr nh 5-6 NW,SW 
echinata _____________ _1 

1.9-2.2 b I b ob-el 20-35 X 10-14 3-4 po c,s,nev,pr h 9-11 MEX 
fruticosa _____________ 1.9-2.2 m sm-m b o"\' 14-22 X 10-15 4-6 p<r<> s, ev, pr h Up to 6 MEX !:::! 

engracilenta ___________ 1.£-2 m-b m n el-n el 0'1 30-50 X 8-14 3-4 v s, ev, npr nh 6-8 (-10) SW,MEX 
grandiflora ssp. t:l 

grandiflora _____--- 1.8-2.3 b m b ob-el 20-40 X 10-18 3-5 v s, ev, npr nh 5 MEX tr:l 

;tograndiflora ssp. '" 
::<larmata ____________ 1.9-2.2 20-40 X 12-16 s, ev, npr nh MEX >-3b m ob, b-n el 3-5 v 6-8 
".. .....(nev, pr) t'l 

hi.~pida ______________ 2.2-2.7 b m ov 30-40 (-50) X 3-4 po s, nev, pr nh 1) NW,SW z
,..:§

12-18 
mcxicana f. mexicana _ 1.7-2 b sm-m ob-n el 25-45 X 12-20 4-6 v s, ev, pr nh 6-10 E,NW, 0 

.." 
SW,MEX ;to 

mexicana f. leiocarlJa _ 1.7-2 b sm-m ob-n el 25-45 X 12-20 4-6 v smooth E C'l 

munita ssp. 1nunita ___ 2-2.2 b 1 n-b el, el ov 25-45 X 9-14 3-5 v s,nev,pr nh 5-8 SW 
::<l 
(3

munita ssp. argentea __ 1.8-2.2 b m-l ella-Ia 25-35 X 10-14 3 (-5) po s, nev, pr nh 6-8 SW c 
'munita ssp. robllsta __ 2.3-2.7 b I el-ella 35-50 X 10-18 3-4 v s, ev, npr nh 6-8 SW ~ 

c:munita ssp. rotundata_ 2-2.5 b m-l ov-n el 30-55 X 12-18 3-5 po s,nev,pr nh 8 NW,SW ;o:l 
ochroleuca ssp. tr:l 

ocn.rolellca _________ 1.6-1.8 b m-I la-ov la-ob el 35-50 X14-18 4-5 (-3-6) v s, ev, npr nh 8-12 MEX 
ochroleuca ssp.

stenopetaln ________ 1.7-2 b m la-ov la-ob el 20-40 x 10-18 3-5 v s, nev, pr nh 6-9 MEX 
platyceras ___________ 1.9-2.2 b m b eI-el ov 25-45 X 14-24 4-5 p<r<> s, nev, npr nh 6-8 MEX 
pleiacantha ssp. 


pleiacantha ________ 1.8-2.1 b m ov-el (24-) 30-45 X 3-4 po s, nev, npr nh Up to 6 SW,MEX 

10-16 




pleiU(,llntlw ssp. 
ambitlJUt ___ ________ 1.8-2.5 b m ella-ov 26-36 (-50) x 3-4 v s, nev, npr nh 4-6 (-8) SW 

10-14 (-18) 
l)/ei(II;(mtllCL SS p. 

1)innatiltcctcL ________ 2.3-2.6 b m 1'1 25-40 X 10-14 3-4 v s, ev, npr nh 4-5 SW 

polycmtileMos ________ 1.8-2.1 b m-I n-b el 30-50 X 10-]7 3-4 v s, nev, npr nh 8-10 NW,SW 

s(tnuuinllt 1.2-1.6 b sm n-b el 25-40 (-50) X 3-5 (-6) y s, nev, pr nh 5-7 (-10) SW,MEX
------""--<"' 8-15 (-18) 

IIqlLU'trOSa ssp. 
_________ 2.2-2.6 m-l n el-ov 35-45 X 10-18 4-5 po C,S, nev, pr h 10-15 NW,SWsqunrrosa b 

sqtw1"1"OSa ssp. ~ glalimtcL ___________ 2.4-2.7 b ob 1'1-10. ov 25-50 X 14-18 4-5 v s, nev, pr h 8-12 SW 
~ ,mbintI'trrifoli(L _______ 1.2-1.5 m sm 	 ov 25-30 X 13-15 5-6 po 5, ev, npr nh 5-6 MEX en 

bel J5-19 X 10-11 4-5 v 5, nev, )1r nh 8-10 MEXsnperb(t ----------_.... -	 :r____________ 1.8-1.9 sm b ov 	 12-18 X 8-10 4-6 v smooth MEX zturnc1"ae 	 m 
t:l 

,_""_ ,~~ ~_ ,~.... ~."._.~_ ___ _ ...._~_"____, ___ ,~_~=''''r""'... _____~ ___~. --"-~ - -~.,.......~,-

":l 
1 	 ~Type of reticulation: /J=bold; 1n=moderate. 

'1• Size of fields: l=lar,:;-e; m=moderate; sm=5mall. 
~ a Shape of capsulr: /1=br0:1d; el=ellipsoid; /rL=lanceolate; n""narrow; ob=oblon':;-j ot'=ovate. '/J 

I Surface of capsule: o=o\)scurrc!; 1)0= partially obscured; lI=visible. 	 o 
• Type of spine: ('= compound; (?v=even or subequal; nrv= not even (two distinct sizes) ; n1J1'= no prickles present; 1)r=vrickles present; s=slmple; ":l 

smooth = no spines or prickles present. Z 
4 Base of spine: 11 = herbaceous; nh= not herbaceous. 

o 
~ 

, Range: E= east of Mississippi River; MEX= Mexico; NW =north of 37th parallel; SW =south of 37th parallel. H 
~ 
:r
"..,... 
t::l;:s 
o 
~ 
"0:r
"0 
:::
~ 
~ 

Q 
~ 

l'V 
~ 
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.4rgernone mmen G. B. Ownbey 

• G
B c 

A 

A r!ll'lIlOlIC (I!'1l/'(I,: fl, Sel'ds X 10; B, silhouette of seeds 
Xl; C. endosperm-emhryo drawing X 10; D, inde
hist'(~nt l'apsule X l. (it-C) Ownbey and Ownbey 
Hilli, Hidalgo ('ounty, Tex. (MIN); (D) Ownbey and 
Ownh('y, Hidalgo County, Tex. (US). 

Xotes: Bronze-flowered prickly-poppy is an 
annual, biennial, or short-lived perennial of the 
cllY plains. low hills. and dra.inag-e ,1I'eas below 
1,400 m in southwestern Texas nnd northeast 
Mexico. It may be a hybrid of ;1. lIu'.ri('(tna and 
A. NlIlIguill('(l. 

Arge"wllf? lIlbiflorn HornclUunn ssp. tllbiflora 

B• 

,A 

..b·{/(>/llo/t(' oihijlo/'cl. ssp. al/liflom: ..t, Seeds X 10; B, 
silhou('tt(' of seeds Xl; C, endosperm-embryo draw
ing X 10; D. dehiscent capsule X 1. C.·t-C) Ownhey 
and OwnlH'Y 13,5, Franklin County, Fla. (US); (D) 
Duk(' and Hurst 17270, field gl'Own (NA). 

tVoi,l's: ""hite-flowered prickly-poppy is an 
annual or biennial of sandy soil of northern 
Florida. 1t has become established from south
eastern North Carolina to Mississippi, north to 
Connecticut, and west to Illinois and Missouri. 
.'l/·{Jc/lWlll' alba, Lestibouclois, used in many 
American floras, or floristic surveys, is a syno
nym. The plant is also Hlustntted in Radford et 
al ({];2) anel SteYE'rmark (75). 
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Arg('1UIHIf.' alIJi/lora Hm'lwllHlII1l !is!,, It',\:(uI(I 

G, B. OWllhc), 

, ... 

A 

At[I{,IIIOIlC (lilli/lort( ssp, [(')'fIHII: :I, SI'NI~ x IO; n, sil
huurttr of lWNIs Xl; C, !'ncl()~(lPrnH'1l1hry() drawing' 
x Ill; n, dl'his('('nt ('upsllh' x 1. (A-C) Own\JI'Y and 
Ownb"y 1387, Wullrr County, Tl'x, (:'tUN); (/)) 
Wurzlow :!!i, Industry, 'l't'X, (US), 

XOt£'8: Texas while-flowered prickly-poppy is 
an annual or biennial of sandy or grm'elly soils, 
It is found tl:roughout Texas, northern Arkan
sas, and southern l\Iissouri, and is thought to 
h~'bridize with .·L }loill(lllthcHlOS, 

It /'r/C 111 o//(' (!I'ida: ..1, Seeds x 10; B, silhouette of seeds 
X I.; (', I'IHlospCl'11H'1l1hryo drawing X )0; D, dehis
('pnl (':tpsulp X 1. (~t-C) OWllhl'Y and Ownbey 2009, 
Z:tcall'('as, i\[rxico (:\II1'\l; (lJ) OwnlH'Y and Ownbe~' 
:wa" Zat:atceHs, :\[cxico (US). 

;Yo/e!!: Desert pl'ickly-poppy, an annual or 
shorl-lh'ed perennial, is found in the high prai
ries and intermountain plains beb,'eel1 1,750 and 
~,()OO 111 in southern Chihuahua to San Luis 
PotOSI States, 'i\texico. Found in disturbed areas 
and culti,'atec1 fields, this plant has weedy tend
eneies. 

http:I'APAVERACF.AE
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Argemonf! nrizonictl G. B. Ownbey 

A 

,·ll'f/O/IOI/e (ui.::onic(t: It. Seeds x 10; B, silhouette of 
seeds xl; C, ('ndOSp('I'lll-embl'~'o drawing X 10; D, 
dl'hiscent capsule X 1. Ownbey and Ownbey 1817, 
Coconino County. Ariz. (US). 

Sotes: Arizona prickly-poppy is ~\ perennial 
of the precipitous slopes of the Grand Canyon 
from 900 to l,GOO m. Because many ,wens of the 
Grand Canyon are inaccessible, the range may 
not be completely known. 

A.rgt'mone tllLrlllltitlCtl G. n. Ownhey 

A 

..t 1'{1CIIlOnc all. r(m ! inca: .'t, Seeds X 10; B, silhouette of 
s(>cds Xl; C. endosperm-embryo drawing X 10; D, 
dehiscent capsule Xl; E, compound spine X 2. 
(A-C) Ownhey and Ownl)ey 1394a, Travis County, 
Tex. (MIN); (D-E) Kellough 17, Bell County, Tex. 
(US) • 

:Yot ('8.' This prickly-poppy is an annual or bi
ennial from the hilly and rocky terrain of south
central Texas. Its name refers to its unique 
reddish-orange latex. The capsule spines are 
often branched, and they are partiallJT covered 
with prickles. 
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A.rgp"W1U! hrt'vicorllUIII G. U. Ownhey 

.
• B 

A 

..1	r!lt' 1111)1/1' brct·i(·ol'lwla: A, S('t'ds X !O; B. silhout'Ur 
of Sl'!'li>; Xl; ('. ('!Hlo>'1lPnn-embryo drawing X 10; D, 
dphis{'('nt ('apsu\{' X 1. (..1-( ') O\\'nbpy and Ownbl'Y 
18,18, (n, IS·lii), Chihuahua, i\I('xiro (MIN). 

;\'0/('8: Short-homed pl'ickl~'-popPY is a peren
nial from the gravelly soil of hills and inter
mountain pl"ins between l,~()O and l,iiOO 1:1 in 
:->outhpl'H C'lllhuahuil State, ~[exico. 

Argt'"wlU! chisosellsis G. B. Ownbey 

•
. ~, 

A 

..lm('lllIIl/(' rhisos(,lII;is: A, Seeds X 10; B. silhouette of 
st'ecls X I; C, t'nciospl'rm-(~mbI'Yo drawing X 10; D, 
dl'hisct'llt capsui(' X 1. Ownbey and Buker 2!HJ8, Pecos 
County, Tl'x. (MIN), 

Xoil's: The Chislls l'IIolintain prickly-poppy .is 
a biennial or perennial of the arid plains and 
Illountai,ns at 900-2,000 III of \\'estern Texas 
and acijacent Mexico. At higher elenltions the 
plant is \'er~' distinctive; however, at lower 
elevations it is difficult to separate this species 
from other A l'fICI/WI/(' spp. in the area. 
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Argernone coryrnbosn Greene Slip. coryn~bosu 

A 

A !"[WI/Wllt' ('tl/'!ml[HlslI ssp. c!ll'ljlllbosCt: A, Seeds x 10; 
n, silhourttl' of S('r(]8 Xl; C, pndospcl"m-embryo 
drawing" LO; [I, d('hiscrnt capllul(' X L (A-C) 
(lwnhp\' and Ownhp\· ~1:3(], San B~'rnardino County, 
Calif. '( N Y\; (IJ) \\'('lsh and MO('Jr(' :3620, Empry 
County, T.:lah (RRY). 

•\·otn~: This l)erennial prickly-poppy is found 
:n dry open Oats, slopes, dunes, ancl washes from 
!n() to 900 m in the sand and granitic soils of 
the :;\I()h~we Desert, Calif. The seeds are bluish 
black and appear to luwe a grayish bloom . .f1r
{ICIIWIU' illtrrllll'dia Greene \'ar. ('ol'ymi>osa East
wood is tt synonym of this species. The plant is 
also illustrated in Abrams (1). 

Ar~f'''Wflf' 1.~()",·rfl"OSti GrcelW ssp. nrenicolu 
G . .8.0wnhey 

B 

A o 

A rfIC/I!()/!I' ('()r1Jlllb(),~(/ ssp. areniCO/(L: it, Seeds X 10; B, 
llilhourUr of s('eds Xl; C, endosperm-embryo draw
i ng X 10 i D, dehisccnt capsule X 1. Ownbey and 
Ownbey 2164, San Juan County, Utah (MIN) . 

Note'S: This perennial grows in rust-colored 
sand areas of dry desert valleys a11(1 plains at 
900-1,500 m in southeastern Utah and north
eastern Arizona. Its seeds are bluish black and 
often be~tr a grayish bloom. 
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,4r!!f'molU' ('("hillala G. B. Ownht·y 

••
11 

B 

c 

;) 
I; 

.1 

I I~ 
~~I~,V
.", It/I 
~"~{..(.~ 

0 E 

A "!lelllOlI,' t't'/ti/l/{ta: A. SeE'ds X 1.0; B. gilhoUE'ttE' of 
SE'edg xl; C. E'ndospr/'llI-rl11bryo d!'awing- X 10; D. 
indrhis('ent cnpgulp Xl; E. eOlllpounc! gpine X 2. 
{A-Cl Nelson G80G. Couhuila, Mexico (US); (D-E) 
Palrm'l' ~OB, Coahuila. i\[('xico (US). 

;\"oits: A perennial or nlexico, this prickly
poppy grow::; on \'alley floors and playas ill deep 
('lay :::ioil in eastern Coahuila, norlhern San Luis 
Potosi, and westem Nuevo Le6n States ell eleva
tions up to 2,000 m. The larger capsule spines 
al'e often compound bearing secondary prickles 
on their herbaceous base, 

Ar!!fmW II f.' jrllticosa Thurher ex A. Gray 

,--
B 

A W 
f!x 

E F 

"\1'.qclIlol!e [I'll/feos(/,: ft, Seeds X 10; B, silhouette of 
SCE'ds Xl; C', E'nc!ospE'l'm-embryo drawing X 10 i D, 
d('hiscC'nt ca)l!lulE'S Xl; E, indehi!lcent capsule Xli 
P, basally hE'l'tH1CE'OUS gpin('s X 2. (11-C', E-F') Palmer 
~l. Coahuila. l\Jexko (US); (D) Hinton et al. 16582, 
Coahuila, M('xico (US). 

Notes: Shrub prickly-poppy or cm'do santo is 
<l perennial of the rocky slopes, hills, and can
;\"011S of southern Coahuila State, Mexico, at 
1,650-1,830 m. The only woody }ll'gclnonc, this 
species has a distinctive shrubby habit, Prain 
described the capsules as clehiscing nearly to the 
base (56), Other 111'gcmo1l.c spp. c1ehisce only 
one-third the length of the capsule. 
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A.rge11wIH' graci/f.'fllII Cn·t·nt· 

A 

An" 11/ll/lt' !lI'!ll'ilt'ltfll: A. !:'\'t't!s >.: to; D, silhouetle of 
::;N'I\::; ::-" 1; ( .. \'\\\!nsp\'l'uH'mbI'Yo drawing x 10; n, 
!lphis('Pllt ('llpSU!P ", 1. (lwtllwy and Ownbpy ~07(l. 

MaI'H"'!Hl ('\\\Il\t~', Al'i1.. \ eSL 

Xotu;: This slender prickl,\'-poPPY is a peren
nia.! ~)f sandy and g:l't\\'elly \\'~tshes. oUlwash 
plains. and dry flat et'oclecl deserts below 900 ll1 

111 west-eentra\ Arizona, south in the SOHoran 
Desert to SOli thern Baja Calif01'11 ia, :Mexico, 
This speeieg appears lo h,\'bddize with :-1. plda
,'(( I!flw ssp. pll i(t('(wtlw in southenl A rizona and 
northern Sonor<1 and with A, pld((('(lutha. ssp, 
IIlHlli[Jlta in centtal Arizona, The seeds are yari
ahle ill size. rangi 1Ig' up to :2 ml1'1 long:, 

Arg('IIlOfI{' grtUHlijlorll SWl't'l ssp. grulI(lijlora 

• 

B 

A o 

1\ I'[I<'IIIIIIH' u,,(otdijlOI"([ ssp, {/I'(UlclijlU)'(l: it, Seeds x 10; 
fI, silhouPltp of sceds xl; C, PI1c!osp('1'm-embryo 
drawing X to; 0, itl(lE'hiscE'nt c,qlsule X 1. Ownbey 
llnd OwnbE'y l.tW, Hidalgo, iVll.'xico (MIN). 

;"ofcs: Chacalote or ehicalobl grande is an 
annual 01' short-lived perennial growing at ele
vations up to 1.800 m in east-central :Mexico, 
from Hidalgo to southern Tamaulipas States, 
The plant is essentially without spines, except 
for sp<lringly spinescent capsules. 
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"lrgl'f1lIJlW ~rlltl(lijlorll SWtwl ssp. IIrf1llltu 
G. B. Ownht'Y 

,\ "!" '1'",/. !!nllldill"/'!1 ssp, ,1"'1/11/(1: A. SppLis " 10; B, 
silhoul'ltt' or :iPI'(h; " 1; (', t'lldo$pt'rnH~lllhl'yn dl'(IW
Ing-" 1[1; II, dphist'pnt ,'ul':>ulp x: 1. lA-C) OwniJ('y 
and ilWllh..~· 1111(;. ;\'uP\'O I.PU1I. f,JPXil'o ri\II~-); (lJ) 
()w111wy ami Own!)('Y 1411. 'l'ltll1llulip:l8. :'fl'xi('o 
l:\lJ:\l. 

,Ylltl"':: '1'111:-: priddy-poppy i::; an annual in 
tlt·Ids and wash' areas at ele\'alions of :Wo
l.:2!lrl III in TamnulipHs to southern Coahuila 
~tatE:.':;. Jlexieo. 

A 

• 

B 

A 1'!ln/will' ld~lJid(l: A, S('(~ds x 10; B, silhouette of seeds 
Y. 1; (', PlIdospl'l'l11-el11bl'Yo drawing X 10; D. de
his('Pllt eapsulp Xl; E, SpillPS and prickles X 2. GUlIn 
l(IO(ifi, Fl'l'IlHlIIt County, Colo, (NA), 

Soil's: A perennial of prairies, slopes, and aI, 
luvial \'alley floors, this prickly-popp.\- grom; I~ 

the foothills of the Rocky Mountains at 1,67fJ
~,:3()Om from southeastern \VYOlllJllg south 
lb l'Ough Colorado to central New .J\Iexico. 1'1)( 
species has been given varietal status under 
A, jJ/ui!l('()'(lS in Abrams (1), Kearney and 
Peebles (.17). Robbins et al. (6.]), and Slu'e\'(' 
and Wig-gins (71). 
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Argt'T1ulTU' lnexit"tUItl L. :f. 11lexicU1W 

A 

A t!lClIl(Il!l' mcrit·tulU f. Hw;ri<'(IIt<l.: A. Seeds X 10; B, 
sillwlH'tl!' of s€'l'ds Xl; (', ~'ndospt'rnH'mbryo draw
\l\~ ,< Ul; [). d,'his('l'nl capsu\t' x 1. (A-C) Ownbey 
and ()"'l1ht'y nHln. J)adt' Coullty, ,Fla. (M1N}; (D) 
,P(\l\anl. Cullins, and Morris, Dade County, Fla. (US). 

Xoln:: De\'il's-fig-. an annual from tropical 
AmericR, gl'O"'::> in most of the studied area 
and was probably introduced into Mexico, ex
L'E-pt for the Yucatan Peninsula. This weedy 
species is also known as ca.rdo santo, chicalotl, 
Mexican prickly-poppy' thornapple, and yellow 
prickly-poppy. It is also ilIl1stnlted in Gleason 
(21), Long' and Lakela (4·6), and Small (72). 
IGngsbul'Y (40) also illustrated this plant and 
dist'usse(i its toxicity. 

Argemoll€ mex;cllIw L. 1. ieiocarpa (Greene) 
G. B. Ownbey 

.,,,..,, 
\. '... '.' If,;\ . '. . 'ff 

. '" ~. [....c~ 
.~~. it 

"1 
A o 

.4 rgt'lltol/e IIH'.dc(LI!(L f. lcioc(Lrpu: A. Seeds X 10; B, 
silhou('tte of sl'Nls xl; C, ('ndosperm-embryo draw
ing X .10; D, dehisccnt capsule X :t. Small ,G5G, MOll

roe County, Fla. (US). 

Notes: Smooth-fruited cle\'il's-fig, an annua. 
with weedy tendencies, occurs in disturbed areas 
of southern Florida. The plant is totally devoid 
of spines and was originally considered a sep
arate species by Greene (72). 
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Aq.f('~rlOlle mllllila D.urmul and Hilgard ssp. 
",",ul(1 

A 

e • 
• 

B o 

.11'111'1110/11' mll/litu ssp. IIll(llitn: .'1, Seeds x 10; E, siI
lwul'tt(' of seeds X 1; C, endosperm-embryo drawing 
x 10; n, dehiscent capsule X 1. (A-C) Ownbey and 
Ownbey 21,2, San Diego County, Calif. (MIN); (D) 
OwnbE'Y and Ownbey 21,'1, San DiE'go County, Calif. 
(US). 

~Vot('s: This subspecies is an annual or peren
nial of the dry foothills and slopes at 450-1,400 
m of northern Baja California and north along 
the Coast Ranges of California to San Luis 
Obispo County. Natural hybridization occurs 
with A. munila ssp. I'otwndata in southern Cal
ifornia. 

Argemolle 11111 lIiln Durand and Hilgard ssp. ar· 
~ellte(/ G. B. Ownbey 

• 
B D 

A?',qemone 'lnltnita ssp. (w,qentca: A, Seeds X 10; B, 
silhouette of seeds X 1; G, endosperm-embryo draw
ing )( 10; D, dehiscent capsule X 1. (A-C) Ownbey 
and Ownbey 2113, Imperial County, Calif. (MIN); 
CD) Ferris and Ernst 13160, Inyo County, Calif. 
(US) . 

Notes: This perennial grows in washes adja
cent tu dry desert mountain ranges of California 
(lnyo 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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A.rgemolJe tn/wila Durand and Uilgurd ssp. r.o
bltst.a G. B. Ownbey 

• 

c o 

fir,qemol!c 'IIllwit(L ssp. 1'obus(u: A, Seeds X 10; B, sil
houette of seeds xl; C, endosperm-embryo drawing 
X 10; D, dehiscent capsule X 1. Wolf 5403, Orange 
County, Calif. (US). 

;\'oics: This annual is a local endemic of the 
dry slopes of the Santa Ana Mountains at 1,500
1,700 m in Orange County, Calif. 

Argetnolle mUlli'" Durand and Hilga...d ssp. 
rol.lllllilltll (Rydberg) G. B. Ownbey 

B o 

ri'l'gemone IImnit(l ssp. 'I'otnndutu: A, Seeds X 10; B, 
silhouette of seeds X 1; C, endosperm-embryo draw
ing X 10 i D, dehiscent cap~ule X 1. (A-C) Ownbey 
and Ownbey 1820, Coconino County, Ariz. (MIN); 
(D) 'l'idestrom 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 A. 
'fotundata Rydberg (56, 66). 
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Argemolle oe/fro/ellcn Sweet ssp. ochr-o/ellca 

• 
B D 

.4 TU clll0Ill' oe/tro/eIlCct ssp. ot'ltro!eucCL: A.. Seeds X 10; 
B. silhouette of seeds Xl; C. endosperm-embryo 
drawing X 10; n, indehiscent capsule X 1. (fl-C) 
Ownbey and Ownbey 20.ll, Chihuahua, Mexico 
(MIN); (D) Gentry, Barclay, and Arguelles 19545, 
Jalisco, Mexico (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 common weed in disturbed areas. 
This species will hybridize with A. pleiacantha 
ssp. pleiacantha. 

ArgenlOlle ochroleuca Sweet ssp. stellopetala 
(Prain) G. B. Ownbey 

CDc
B D 

fll·.qemonc oc!t1·oICllca. ssp. sten01Jeta/a: A, Seeds X 10; 
fl, silhouette of seeds X 1; C, endosperm-embryo 
drawing X 10; D, dehiscent capsule x 1. Ownbey and 
Ownbey 1850, Chihuahua, Mexico (MIN, US). 

Nates: 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 Michoacan States (probably by 
introduction) . 
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Arl,iemo"e [JitllycertlsLink mHI OUo 

•. B(j2 
A 

o 

A)'[II'mow' plaiYl'tTIlN: :l. Seeds X 10; B, silhouette of 
st'eds X L; C, {'lIllosperm-embryo drawing X 10; D, 
dehisc(~nt capsule X l. (.·l-C) Ownbey and Own1JCY 
1.I:.!G, Distrito Federal, Mexico (MIN); (D) Duke 
and Hurst l'i2G!l, field grown (N A). 

Xotcs: Crested prickly-poppy is an annual or 
longer lived weedy plant of open fields at 1,800
3,000 m from Yerncrllz to northwestern 1licho
acan and gouth to northern Oaxaca States. 
Abrams (I) and Kenmey and Peebles (J7) in
correctl~' plncecl A. pta,tucrra.':. in the l'nited 
States; howe,'er, these publications predate 
Ownbey (50'). Shrev8 and Wiggins (71) who 
published after Ownbe.,' apparently followed 
Abrams or I(en.nley and Peebles, 

Art,{emo"e pieitlctI"tiw Grccne ssp. pieiacantlw 

A 

'."J ~ 
WeB o 

!lrgclI/on(' p/eill('antiw ssp. picio('(l1lU!CL: A, Seeds X 10; 
H, silhouettp, of seeds Xl; C, endosperm·embryo draw
ing X 10; D, cii'hiscellt capsule X 1. (,·l-C) Ownbey 
and Ownbey 1757, Grant County, N. Mex. (MIN); 
(lJ) Wooton 2!)OG, eLiz, N. Mex. (US). 

·Notes: This subspecies is an annual or a per
enni~.l of the dry, disturbed areas from 750 to 
2.300 m of southwestern New Mexico and south
eastern Arizona, south into Sonora and ChillU<l
hua States, iHexico. This subspecies hybridizes 
with 1'1. {jI'Clcill'nt({, and A. ochl'oZ('uca ssp. ochro
[('uea. 
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Argf'rrWlte JJ/f~i(lcalltllll Gn'cnc SSp. amlJigllll 
C. n. Ownhey 

!trgcIIWJL(' 11[ei(!("(wt/ta ssp. CtmilirJlw; it, Seeds X 10; B, 
silhouette of seeds xl; C, endosperm-embryo draw
ing' X 10; 11, dehiscl'nt capsule X 1. (A-C) Ownbey 
and Ownb('y 1799, Gila County, Ariz. (MIN); (D) 
Peebles, Harrison, and Kearney 427:!, Yavapai 
Count}', Ariz. (US). 

Noles: This annual or perennial prickly
poppy is found in well-drained, gravelly soils of 
the foothills of central Arizona at elevations of 
l.(HlO-l,800 m. It hybridizes with ..L gracilcllta 
where their distributional areas overlap. Kear
ney and Peebles (,i7) probably included this 
subspeeies and ,.t, {fl'((cil£'nt(l in their discussion 
of A. intcrmcciw. Sweet. 

~Lr[.!'('mOllf' plf!iac(U1tilll Grct~nl' ssp. pinllatisec'lI 
(;. B. Ownhcy 

A o-------1 

.• 
B c 

A !'UC'lIIo)le p/ei((('(Lnt/w ssp. '/linllntisecta: A, Seeds X 10; 
8, silhouette of seeds Xl; C, endosperm-embryo 
drawing X 10; D, dehiscent capsule X 1. Ownbey and 
Ownbey 1754, Otero County, N. Mex. (MIN). 

Nates: This annual or perennial subspecies 
grows in the grave!!;,!" limestone soils of the 
Sacnlmento Mountains, New Mexico, at 1,900
~,200 m. It is the only _'ll'{J('I/LolL(' found in this 
area. 
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A r.!!crnollt' POI:YlllltlU.'JllOS (Fetitle) G. n. Ownlu.')' 

• '. 

L c 

:1 rynltollt' /lOlytllll!I/'lIlOs: ~l, Seeds x 10; n, silhouette 
o( seeds }: 1; C. endosperm-embryo drawing X 10 j 
11, dehiscenl (:apsulf' x 1. Gunll .L{)027, Larimer 
C'nunt~.. Coin. INA), 

Noles: This annllal or biennial prickly-poppy 
is found in prairies, foothills, and mesas from 
~Iontana. to Te~as at eLenltions up to 2.100 m. 
Thl' species hybridizes with It. albi/lom ssp. 
b .tCtllCL. 110st of what is called .ft. inU'nnl'tliu 
Sweet by severnI American botanists is synony
mOlls with this species. 

:tq.ft'rIlOrH' s(ln~uinc(l Greene 

A ytJt'tHM!l' s(tH[Jltill('(t: A, Seeds x 10 j E, silhouette of 

Rf'f'ds Xl; C. endosperm-embryo drawing X 10; D, 
Ilehiscent capsule X 1. (A-C) Ownbey and Ownh('y 
HH36, BrookR County, Tex. (MIN); (D) Cory 521<16, 
Reeves County, Tex. (NY). 

Notes: Red pl'ickiy-poppy is an annual, bien
nial, or shod-lived pe.rennial found in disturbed 
areas \\'ith s~mdy or limestone soils at 1,200
1,50() m in south to south,,'est Texas and adja
cent Mexico from southern Chihuahua and Du
rango to Nuevo Leon states. The plant is 
variable. Shreve and Wiggins (71) placed this 
species in synonymy under A. 1Jlat'yceras. 
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• 

B 

I 

E 

..I r!l! 111.0111 NI/1/(I/")'1)8(( ~s]l, sqIWI"i"!ISI/: .A. S(,pds x 10; n, 
~nlh<l\H'tt!' of ~;('t'ds :x 1: (', Pt1dOS]l(>I't1H'll1hI'Yo draw
ing x 1(1; P, dehisconl cnpsul(> x [: e, ('t)lll[lound 
SpUH' ~ ~. 1..1-(,) OWlIl)('y and Ownlwy [,I", Lin(<Iln 
('utlnty. :--:. ill .. ;", (:'Ill X); (f)-E) I~()s(' and Fit('h 
1,1l~~, Hamilton ('mInty. Kans. (t'S). 

Sufi ..::: Thi:; llt'l'l'nnial pri('kly-po[lPY is found 
at ('lpHl~itln.s of I,O(Hl-l.li()(l m in tIlt' .sandy soils 
or pnuril's and foothills in western Kansas and 
OklnllPl11H, soul hpHstpl'n Colorado, and south to 
S(lutileHstN'n :\ew .i\Iexico. The larger capsule 
spines are (l ftpn ('om pou nd, bearing secondary 
prickles on tlwir hel'llHCCOUS bases. 

Argc'molw '~(I'l(/rrOSl/ Grc'Clw ssp. gll/llrl/'l/ 
(;. 11. Ownht·y 

B 

c 
,11'II C /lIOItI' Sq/((tlTI),~(t ssp. y/a/}nttn: Ii, Seeds X 10; B, 

silIH)U(>tt(> of s(,pds Xl; t, endosperm-embryo draw
ing' x 10; D, elehisl'Cllt capsule X 1. (A-C) Ownhey 
and Ownhpy 17·14, Culb<'rson County, Tex. (MIN); 
(n) !:llanelli')' ,l()'(G7, Eddy County, N. Mcx. (US). 

-Yotc,'!: This subspecies is a perennial of the 
arid lands of western Texas and southeastern 
New l\fexico from 600 to 1,GOO m. Most Ameri
{'<Ill botanists mistakenl~' identify this subspe
cies liS A. phd)j(,('I'a . .::. whieh is a native of cenLntl 
and southern Mexico. 
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Argemolle .~/lbilllegrifoli(l G. B. OWllht'y 

A 

o 

A 1'"..,1101/1' subinl co riloli([: ...t, Serds x 10; B. silhouette 
of sl'pds Xl; C, I'IHlospPl"m-elllbryo drawing X 10; 
II, (h'hiscent capsull' X 1. J ohnstoll 3398, Baja Cali
fornia, l\l\'xico (l'S l. 

SolI's: This prickly-poppy is a little known 
perennial from the rocky soils of northern 
Baja California Hnd Angel de In Guarda Island, 
:;\h·xko. 

if rg('frlOllf' Sill,er/HI G. B. OWllht'Y 

)/~ J 
. f· •• "4 .j ~ I, { ~ ; 'i>: 

I (,.~J~' /of ~I~' (r.~t/.Y'~ , ,P~;;I 
.~ 

\, :". •.A( "" 

'( A B 1: C 

A 1'11,n11l1W SIf}ltTbll: A and C, Dehisc('nt ('apsules Xl; 
II. stigma '\, 2. lA-B) O\\'n\1\':.' and Ownbl'Y 4170, 
S[\n 1.\IIS Pntosi, :\rrxh-o (eS); (C) Palll1('1' :17. San 
Lms Pntosi, ,'\[PXlt'1l r uS I. 

S('('(i of this species was not <\\'ailable to us 
during this stucl~' of the family. 

Sotl.-:: This annual spedes is endemie at 
1.·IOO-1.~(ln III of southern San Lu is Potosi 
State, .Mt>XlcO. It is closely related to .4.. (l('rlca. 

Arl!f'IJIOIW turllernc A. 1\1. Powell 

• 

A 

tll'//!'l/I(lIlC 1/(1'I!(,I'(lc: A. Sep<is x 10; B, silhouette of 
S('P<is X 1.; C. ('ndosp~'rnl-('l11hro dl'awing X 10; D, 
dphiscent eapsull' X .l. Zanoni :!039, Chihuahua, Mex
ito (COLO). 

~Vot('.'I: Turner's prickly-poppy, ~t perennial 
from Chihuahua State, Mexico. is the most 
recently discovered prickly-poppy (60). It was 
named after 1\1rs. B. L. Turner \\'ho ftrst noticed 
this species. The seeds are bluish black and ap
pear to have a grayish bloom, and the capsules 
are pntirely glabrous, a character sluu'ed only 
by A. ))U'.l'iC((IlCL f. l{'ioc(l1'pa. 
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/loC('Ollill (lrllOrf'(I S, \'f at;;on 

lilll'I'lllli'l ttrflfll't,t!: A, S\'l'd::: .; Ill; D. silhntH'tt(' of seeds 
, 1; (" Pl\lln"p('J"UI-pmll1'~'o dra\\'il\~ ;." HI; D. inclt·
his('Nlt rnpsult's '< 1; E:. ill(h'his('cnt c:apsul(' x ~. 

I'alnwl' I~S~. Xayarit. jfl'Xirll (US). 

'I'"t'''' B()t~conia 

Sced 5-6" ~.(j-:U~ " ~.6-:~.8 111111, ellipsoidal, 
bearing apical cin:lliar clepression anel promi
nent ba::;al nipple (::;pinelike) co\'erec1 by arll, 
terete in (TOSS sedioll. Seeckoat shiny. black 
(clull and red brown when immature), some
what wrinkled, appearing nonreticulate. Retic
ulum iuconspieuous, at :W " straight walls 
forming a mocierately n'g'ulur patterll of minute 
irregular (kids. Aril cup shaped, attached 
busall~.. not ruflled, eo\'ering up to one-third of 
seed. upper dorsal margin entire, "entral mar
p;in taped ng' to a point along raphe, yellow 
beige to honey colored (funiculus absent). 
Raphe a low riclge extending length of seed anel 
through apical depression, color of seedcoat. 
Hilum on siele of nipple, inconspicuous. Cuticle 
inseparable from outer portion of outer seed
coat. Outer seedcoat two parted: Outer part 
soft, less than 0.1 mm thick, black on surface, 
brown below; inner part lignified, 0.2-0.3 mm 
thick, dark recldish bro\\'n. Inner seedcoat mem
branaceous, ~'ello\\'ish, bearing a faint apical 
circular depression. Endosperm fleshy, reddish 
orange to pale .rello\\- (almost white), fluoresc
ing reddish orange or yellowish white to bluish 
,,-hite, oily, when teased wet emitting oil drop
let::; color of endosperm, and minute colored 
cll'oplets (resembling smoke) from ad!. Embryo 
rudimentary, color of endospenll, up to one
Mth length of seed (variable in size) . Cotyledon 
tips di\'el'gent, up to one-half length of embryo, 
uncleft. 

Crt }ISlllc glabrous, usually wrinkled with two 
('otl~picllous nen'es, ellipsoidal, 7-10 X <1.5-5.5 
v. :3.5-.:1. mm, one seeded, grayish black, dehisc
ing basally by two \'a1\'es, which separate from 
two incll1l'ate ribs, "ah'es deciduous. Style 4-5 
l1un long. Stigma two reflexed strap-shaped 
f1a 1)S. 

~Y()t('s: Tree Bocconia, also known as yello\\,
herb, pigeon-flower. anel roel-herb, is a native 
of central and southern Mexico (Durango and 
Sinaloa to Puebla (mel Oaxaca States) and 
norlhern Guatemala. Trees may attain a height 
of 8 111 and a trunk cI iametel' of 60 cm. Standley 
(7.]) recorded these uses in Mexico: The hark 
yields a yellow dye, the plant yields several 
alkaloids used as a local anesthetic, and the 
wood is o('cm,ionallyuseci in tanning. The tree 
has Ol'llamental value. 
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Bm.'coflja jrlltesce"IIL. 

BtH'C!lIliu fmlcsct'lts: A, Sel'ds X to; B, silhouette of 
seeds" 1; C. enciospernH'l1lbryo drawing X 10; D, 
capsules xl; E. indehiscent capsule x ~. Palmer 103, 
Tamauli pus, l\1('Xtco (N Y) . 

V.S. DEPAl{TMEN'l' OF AGl{ICFL'l'l'RE 

Tears of Hlood 

Seed (including aril) 5-6.5 >, 2.5-3.5 '< 2.5
~L5 nUll, ellipsoidal, with subapical to apical 
raised area frequently containing circular de
pression and bearing emergent basal nipple 
covered by <tril, tel'ete in cross section. Seec1coat 
shiny, reddish black, somewhat wrinkled to 
minutely blistered. appearing lIolll'eticulate. 
Reticulum inconspicuous, at ao v straight walls 
forming 111.1 il'l'egulal' pattern of minute irregu
lar fleWs. Adl pyramidal, aUached subbasally, 
somewhat rumed, cO\'ering up to one-fourth of 
seed, upper dorsal margin "'Uh notch 01' cleft, 
yellow beige to honey colored (occasionally 
with persistent funiculus concealed by aril, tip 
may be exposed). Raphe a low ridge extending 
length of seed through subapical depression and 
occasionally surrounding entire seed, color of 
seed coat. Hilum on side of nipple, inconspic
uous. Cuticle inseparable from outer part of 
outer seedcoat. Outer seedcoat two parted: 
Outer part soft, less than 0.1 mm thick, reddish 
black; inner part lignified, 0.3 mm thick, red
dish black. Inner seedcoat membranaceous, pale 
yellowish orange, bearing subapical to apical 
circular depression. Endosperm ft.eshy, dark 
reddish brown, frequently fluorescing bluish 
white to yellowish white, oily, when teased wet 
emitting oil droplets color of endosperm. Em
bl'YO 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
cleft. 

Capsule glabrous, usually \\Tinkled with two 
conspicuous nerves, ellipsoidal, 6-9 X 4-4.5 X 
3-3.5 mm, one seeded, grayish 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. 

N oil's: Tears of blood is a native shrub or 
tree in an area from Tamaulipas State, Mexico, 
south to Peru and east to the 'vVest Indies. 
Stt1.nclley (7J) 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 
(l~·nameHtal. The plant is illustrated in Pres~ 
man (61). 
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Rocco1lin gracilis Hutchinson 

B 

o 

c E 

/I'>(-,·"nlu (I/"(leill.,,; flo Sc('ds x 10; n, silhoucttc of seeds 
" 1; (', ('ndOSp('l'IlH'111hryo drawing X 10; D. cap
suit's xl; E. in<i('hisl'pnt capsule x ~, Ton ~llfl[), Chia
pas, :'tlcxil'o (C g) . 

AMBLUCAN PAPAVERACEAE 

Slender Boccolliu 

S ('('el (based on immature seeds and includ
illg" al'il) 5.9-6.fi 'x 2.9-3.1 X ~.9-3.1 nun, ellip
soidal, bearing apical circu1ar depression and 
prominent to elongate basal nipple, terete in 
t't'oss secti(l),. Seeclcoat dull, tobacco brown, mi
nutely blistered, appem'ing nonreticulate. netic
ulum inconspicuous, at 30 '': straight walls 
forming an irregular pattern of minute ilTegu
lar fields. Adl pymmidal, attached subbasally, 
rufllecl, covering up to one-fourth of seed, two 
lobed at base (not united on dorsal side), beige 
to hone~' colored (occasionally with persistent 
funiculus coneealecl bJ' aril, tip may be ex
posed). Raphe a low ridge extending length of 
seed through apical depression, color of seed
coat. Hilum on side of nipple, conspicuous when 
1ightel' than seed coat. Cuticle inseparable from 
outer part of outer seeclcoat. Outer seedcoat two 
parted: Outer part soft, less than 0.1 rnm thick, 
tobnceo brown; inner part lignified, 0.3 mm 
thick, yellow. Inner seedcoat membranaceous, 
yellowish, bearing an apical blackish-brown clot 
(larger than depression on other BOCCOtL'i(L 

spp.). Endosperm fleshy, yellow, fluorescing 
yellowish white, oily, when teased wet emitting 
yellow minute oil droplets (resembling smoke). 
Embryo rudimentary, color of endosperm, less 
than one-tenth length of seed (small size may 
be clue to immaturity of seeds). Cotyledons 
poorly developed, uncleft. 

Capsul(' glabrous, usually wrinkled with two 
conspicuous nerves, ellipsoidal, 9-] 1 X 5-5.5 X 
3-4 mm, one seeded. grayish black, c1ehiscillg 
basally by two \'ah-es, which separate from two 
indurate ribs, vah'es deciduous. Style 3-[1 mm 
long. Stigma two reflexecl strap-shaped flaps. 

i\'ot (,8: Slender Bocconia is an endemic shrub 
of Chiapas State, :Mexico, to Guatemala. This 
shrub inhabits the dense \\'et forest from 1,100 
to 1 650 m. 

http:5.9-6.fi


48 'L'8CHNlt'AL B('fJLE'I'[N NO, [iii" U,S, DEPAR'l'MEN'[' OF AGRI(TL'lTRE 

BOfxoni(l intf!grijolia Humhnldt tlnd Bon plulld 

, 
\8 

[;')"'1>/1111 1/l1(I/I't/"rm : A, SPI'\l" t immal\I\'p) '>~ 10; H, 
:;;ilhoU!'ttl' pf :;;pp«i, ' 1; (', Pwl(l~p!'rnH'mbryn draw
lilA' x 111: n. IIHlphlsl'pnt I'apsull'$ ~', I; r:, imh·his\'pnt 
t'ap:-,-ul~; .. ~~ t"uatn'~"asu:-; an(l tip} I lant\ :!7~;:it'~ ("tlnlli~ 

. "'''''11'':1, \',,1.11'11.:.\ It'S), 

SJlruh lloc(~onia 

Slcd (including- adl) 4.G-7 . 2.5-3.2 "'~ 2.5
:.1.2 nun, ellipsoidal, usually bearing apical cir
cular depression and bearing emergent to prom
inent basal nil)ple partially eoYel'ed by arB, 
terele in ::ross sedioll. Seeclcoat shiny, black 
(dull and light tobacco brown when immature), 
SOme\dUlt \\Tinkled to minutely blistered, ap
pearing nonl'eticulate. Hetieulum inconspicuous, 
at gO ". stl'aig'ht \yalls forming an irregular 
pattern of minute irregular fields. Aril pyra
midal, attached slibbasally, rllft1ed, co\'ering np 
to one-foll dh of seed, upper dorsal ma rgiu cleft 
to u ncleft, beige to honey colored (occasionally 
with persistent funiculus concealed by aril, tip 
may be exposed), Raphe a line to low ridge ex
tending length of seed and midway through 
npical depression, color of seedcoat. Hilum on 
side of nipple, incolU;picuous. Cuticle im,epara
hIe from outer part of ollter seedcoat. Outer 
seeckoat t\\'O parted: Outer part soft, less than 
0.1 mm thick, black; hmer part lignified, 0.1 
mm thick, amber. Inner seedcoat membranace
()Us, color of endosperm, difficult to remo\'e 
where apical circular area is attached to outer 
seedcoat, thus this area is rough and nUl~' pos
sess part of outer seeclcoat. Endosperm fleshy, 
briek reel to yello\\' or whitish, tiuorescing blu
ish \\'hite to yeI10\\'1sh \\'hite, oily, when teased 
\\'et emitting oil droplets color of endosperm. 
Embryo rudimentary, color of endosperm, liP 
to one-fifth length of see(l. Cotyledons slightly 
dh'ergent, occasionall~' uneven, liP to one-half 
length of embryo. lIndeft. 

Co pintle ghlbrolls, usually wri nklecl ,dth t\\'O 

conspieliOlls nerves, ellipsoidal .. 8-11 ' 4-5 :. 
:~-:~.5 mill, one seeded, p.THyish black, dehiscing 
llmmlly by t\,'O nth-es, which separate from 
two indurate l'ibs. \'al\-es cleeic1uotls. Si.~·1e .2-3 
mm long. Stigma two l'eflexed strap-shaped 
flap~ . 

.Yo(u;: Shrub Eocconia is a natiye shrub of 
:.tn area from '-el'at'!'UZ State. l'fexiC'o, south to 
Ppru. and east tn the West Indies. ,Ye ha',€' 
fOHn,l no uSP:-; l'PC'ordpd foJ' lhi~ shruh. 
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Hocco"itr /tltillf'ptlitl S. \\' UtSOIl 

r: ""''''''1/ ", t '''l"I!'r: A. 8p"t1f' " 1(1: H. l'i1hnl.lptt(> of 
~.,.·d" • 1; ('. t'udn"p,'I'Il\<l'mhl'Yo 11I'awing " If); D. 
1'1'.lpU~!·'·nt ":tl',,uh'f' • 1; F:. imlt·hi,:;(',·nt eup::m1p " 2. 
['rm~l'· lfln,;,. "'~IP\'11 Lpon. ~rpxk() ! 1-" Xl'. F8). 
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lk"h Bocconia 

..\'cui fi.8-(i.~~ . ;L;~-:3.il . :1.:3-3.il nun, ellip
soidal, tapering at apical end. beal'ing subapical 
rah;ecJ area eonlaininp: eirt'ulal' depression and 
emergen t basal 11 ipple paTtinlly tovered by aril, 
terele in (TOSS section. Seedeoat shiny, black, 
somewhat '\Tinkled, appeHring l1011l'eticulate. 
Hetieulul1l inconspieuolls, at :iO '" stn.\ip:ht walls 
forming an irregular pattern of minute irregu
lar fields. Al'il eu]) shaped, aUac:hed subbasally, 
nol ruflkd, ('oYering up to one-fourth of seed, 
1I ppel' dorsal margin eleft, \"entral marg;in ta
pering- to a clarker point along raphe, amber to 
beige Uuni<:ulus absent). Raphe a faint ridge 
encircling seed, color of seec1coat. Hilum on side 
or ni pple, inconspicuous. Cuticle inseparable 
from outer part of outer seedcoat. Outer seed
coat two parted: Outer part soft, less than 0.1 
mm thiek, black; inner part lignii1ed, 0.3 rom 
thick, reddish black. Inner seeclcoat membrana
ceous, reDo\\', bearing- faint, a.pical, circular de
pression OJ' apical orange dot. Endosperm 
fleshy, clark reddish brown 01' yellowish to 
,,-bite, frequently fluorescing bluish white to 
yellowish white, oily, ,,-hen teased wet endo
sperm ancl uri! emitting minute oil droplets 
(resembling' smoke) color of endosperm or aril. 
Embryo rudimentary, color of enclosperm, up 
to one-fifth length of seed. Cotyledons diYergent, 
up to one-half leng-th of embryo, uncleft. 

Capsule glabrous, usually \\Tinkled with two 
conspicuous nenes, ellipsoidal, 10-1:3 :X:. 11.5-6 
, 3.S--t.S mm, one seeded, gT<lY to grayish 

hlat'\(, dehiseing basally by two Yah'es, which 
separate from two indurate ribs, \'ah'es clecidu
OllR. Style ~-:) mm long. Stigma two l'eflexed 
strap-shaped fial1s. 

Soles: Herb Bocconia is a lIttle known native 
annual of Kue\'o Leon State, :Mexico. \Vatson 
(78) described this plant as an herbaceous an
nual with llumerOllS "tems up to 2 111 tall. Stand· 
l~'y (7.l) noled lllE' dose similarity of this S1)e
dE'S t () tilt' woody l'ipecif's. and b' wondered 
\\-lu't1wl' it relll1y Wag hel'baeeou;;. 

http:1.:3-3.il
http:L;~-:3.il
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Bocconi(lvltic(lnic(I Donnt.,11 Smith 

c E 

[JIlt'I'lwill /'It/r(llli<-II: ;t, Sl't'tis X Ill; lJ, silhouette of 
sef'ds >.. 1; ('. pn(\ospprm-pmbryo drnwing >< H); D, 
iu(khis("rut eapsulps xl; .E, indehiscl'nt capsule x ~. 
BrPNlinve 11.j,15, Solo\li, GuaLplllulu t1]Rl. 

,-olcan Boc('on in 

SeNi (based on immature seeds and including 
tn-i!) 7-8 '. :!..8-3.5 " :!..8-8.5 nun, e-llipsoic!al, 
bearing subapical circular depression and prom
inent bal:lul nipple partially cO\'erec1 by aril, 
terete in cross l:lt'CtiOIl. Seeclcoat dull, reddish 
bro\\'l1, minutely blistered, appearing' 110111'etic
ula.le. Reticulum inconspicuous, at 30 '>: straight 
walls forming an irregular pattern of minute 
irregular fields. Aril pyramidal. attached sub
bm;aLl~', co\"ering up to one-third of seed, two 
I('bed at base (not united on dOl'sal side), beige 
lo hone~' colored (occasionallr with persistent 
i"uniculus concealed by aril, Up may be ex
posed). Raphe a fahlt ridge extending length 
of seed and micl\nlY through subapical depres
sion, color of seed coat. Hilum on side of nipple, 
inconspicuolls. Cuticle inseparable from outer 
pa rt of outer seedcoat. Outer seedcoat two 
parted: Outer part soft, less than 0.1 mm thick, 
reddish black; inner part lignified, 0.2-0.3 mm 
thick, reddish brown. Inner seedcoat mem
branaceolls, yello\\', bearing subapical circular 
depression. Endosperm fleshy, yel1owish, fluo
rescing' bluish white, oily, when teased wet 
emitting yellowish oil droplets. Embryo rudi
mentary, yellowish white to yello,,', up to one
tenth length of seed. Cotyledons diYergent, two
tlfths length of embryo, uncleft. 

Capsule g'labrous, usually wrinkled with two 
conspicuous 11e1'\"eS, ellipsoidal, 11-13 X 5-6 X 
3-5 mm, one seeded, grayish black, dehiscing 
basally by two valves, which separate fl'omtwo 
inclurate ]'ibs, valyes deciduous. Style 1-2 nun 
long. Stigma two reflexed strap-shaped flaps. 

~'ot('s: Volean Bocconia is an endemic of 
southern :Mexico (Chiapas State) to Guatemala 
(Departmento Zacatepequez) . The species name 
is derived from the type locality, a slope of the 
Volcan de Aqua. 
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(;lIflbYlIlIllrell S. ''''alISon 

Sccd 0.6-0.8 '.. O.3-0A "'. 0.2-004 mm, ellip
soidal with one flattened side, without apical 
depression, bear.ing emergent basal nipple, 
terete to slightly flattened .in cross section. Seecl
('oat shiny, bright amber, not wrinkled, appear
ing nonreticuiate. Heticlllum at 60 ,< straight 
lines darker lhan seedcoal forming a moderately 
H'g"ular paHern of minute irregular fi.E'Jds. Al'il 
absellt. Haphe a ridge three-fourths length of 
sN'd, eolor of seed coat. Hilum bebreen lIipple 
and raphe, eonspieuous when lighter than seed
t'oat. Cuticle inseparable from seecleoat. Outer 
seedcoat cOl'iaeeous, less than 0.1. 111m thick, 
bright amber. Inner seedC'oat membranaceous, 
am her, not bearing colored dot. Endosperm 
granular, white, fluorescing bluish white, not 
oily, when teased wet emitting no oil droplets. 
Embryo linear. white. one-half length of seed. 

AMERICAN PAPAVERACEAE 

Yellow Pygmy-Poppy 

Cotyledons parallel to somewhat divergent, one
fourth to one-third length of embryo, unc1eft. 

C(lp8u/e glabrous, with three inconspicuous 
nerves, oblong-ovate to ovate, 2-4 mm long, 
1.5-2 mm in diameter, many seeded, tan to 
brown, clehiscing apically by three valves, which 
sepa rate from three fragi Ie ribs, valves not de
ciduous. Style absent. Stigma with three rays 
extending down ribs one-fourth length of cap
sule. 

:\'otcs: Yellow pygmy-poppy is a native of 
western United States from eastern Oregon 
(C rook to Lake Cos.) to eastern Nevaela (\Va
shoe Co.). This plant, one of the smallest mem
bers of the family (5-20 mm tall), is founel on 
dry sandy ground, usually in sagebrush plains. 
The plant is illustrated .in Abrams (1) and 
Hitchcock et al. (.30). The seeds and fruit are 
shown OIl page 52. 
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Cewb)'a ctmditia Purr), 

('llI/bUnspp.: A, P, Sppds x 10; 8. 0, silhouplle of seeds 
Xl; C, .U, pndOSpl'l'tlH'lllhI'Yo drawing' X 10; D, I, 
l'l1psuh' X 1.; H, J, dl'his('ent t'apsulC' X ,10. (A-B) C. 
rlUrea, Et'Ilst H14, Ih's('l\utl'$ County, OrC'g'. (US); 
(fi'-J) C. (·(uHlit/CI • •/lllll'S, Kpl'n COllnty, Calif. (US). 

Whilt~ Pygmy-Poppy 

This species is similar to the preceding spe
cies, Yl:11'ying only jnHower color, The flowers 
are white, whereas those of the preceding spe
cies are bl'ight yellow. The seeds and capsules 
of C. c((ndida tend to be slightly smaller: Seed 
0.6-0.7 X (J.~-·O.3 "": 0.2-0.:3 mill, capsule 1.5
2.5 111m long', 1-~ mm in diameter. The endo
sperm of C. cal/dida is oily, whereas the 
endosperm of C. (lU)·('(/. is gnllluJar. 

:\T()t('~: White pygmy-poppy is a native of 
California in lhe westen1 Mohave Desert from 
Walke\' Pass to Victorville. Like C. a:w)'c({., this 
plant is one of lhe smallest members of the 
:famil~' (20-:30 111m tall). The plant is il1ustrated 
in Abrams (.1). Gray (22), and Jepson (35). 



53 SEEDS AND FRUlTS OF NORTH AMERICAN PAPAVERACEAE 

Chelitionium nwjus L. 

Chelidol1iu/Il IIlCljuS: A, Seeds x 10; B, seeds in silhou
l'ttl' x 1; C, endosperm-elllbl-yo drawing x 10; D, 
imlphiscent capsule Xl; E, inclehiscent capsule X 2. 
Spldin, l'utt1aIH County, N.Y. (NA). 

Celandine 

SC'ed (excluding al'il) 1.2-1.7 X 0.7-1 )< 0.7
1 mm, ellipsoidal with one flattened side, with
out apical depression, occasionally bearing 
emergent bm;al nipple at maturity, terete in 
cross section. Seedcoat shiny, l'eddish brown, 
not wrinkled, reticulate. Reticulum moderate, 
at 30 X sti'aigllt walls forming a more 01' less 
regular pattern of small squared fields, color of 
seedcoat. Aril a winglike lateral patch, honey 
colored. Raphe absent. Hilum at basal end of 
aril, conspicuous, frequently lighter than seed
coat. Cuticle separable from seedcoat, translu
cent, yellowish browll. Outer seeclcoat coriace
OllS, less than 0.1 mm thick, reddish brown. 
Inner seedcoat membranaceolls, faint amber, 
not bearing colored dot. Endosperm fleshy, 
white, not fluorescing, oily, when teased wet 
emitting oil droplets. Embryo rudimentary to 
almost lineal', white, one-seventh to one-fifth 
length of seed. Cotyledons divergent, one-third 
to one-half length of embryo, uncleft. 

Capsnlr glabrous, with two conspicuous 
nerves, lineal' (torulose), straight, 2-5 cm long, 
1_L1 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 lobes. 

Notes: Celandine, a biennial to weak peren
nial native of Eurasia, was introduced into 
eastern United States and CanadR by early 
European 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 (Stylopho1'llm diphyllum) , a native 
of eastern United States. Other common names 
include rock-poppy and swallowwart. The plant 
is illustrated in Gleason (21), Steyermark (75), 
and Kingsbury (40), who discusses its toxicity. 
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DClIllromeL'OIl rigiti(l BcnliulIll 

, 
B 

c E 

[)clldro/lw('VIi l'iai<i(l,: A, Sepds X 10; n, silhouette of 
seeds Xl; (" C1Hlospel'lll-embryo drawing X 10; D, 
indehis('cnt capsuiC' " 1: E, dehiscent capsule X 1. 
(A-(') Balls 1!)5(i·l, Rancho Santa Ana Botanic Gur
dell, Calif. (NY); (1) Clokey 49·10, Santa Cruz 
Island. Santa Barbara County. Calif. (US); (E) 
Hpl1pr lii 7:l7, Xttpa County, Calif. (US). 

U.S. DEPAR'l'MKN'l' OF AGlUCllL'l'URE 

''free-Poppy 

Sced (including adl) .1-5 X 2.5-3.3 ' Z.5-8.3 
111m. spherical to ellipsoidal. ,dthout apical de
pression, bCHring emergent basal nipple, tercte 
in cross section. Seedeoat dull, brown (green to 
gTecnish brO\\'l1 when immature) I not wrinkled, 
reliculate. Hetieulum moderate, llt 30 >< straight 
walls forming a regular pattern of small to 
moclewte irregular ficlds. color of seecleoat. Al'il 
pyramidal to flnttened. aUached basally, honey 
colored. Raphe a line to \()\\' ridge length of 
!:ieed, lighter thnn seedcoat. Hilum on side on 
nipple, ineonspicuous. Cuticle separable from 
seecleont, translucent, white to ambel·. Outer 
seeclcollt lwo parted: Outer part soft, about 0.1 
111m thick, brown; inner part lignified, 0.2 mm 
thick, reddish brown. Inner seedcoat membra
naceous, yellow, bearing apical bro\\'n dot. Endo
sperm fleshy, yeilow to whitish, fluorescing 
bluish white, oily, when teased wet emitting 
conspieuous and minuie oil droplets color of 
endosperm. Embryo rudimentary, color of en
dosperm, one-seventh to one-fifth length of seed. 
Cotyledons divergent, more than one-third 
length of embryo, uIlcJeft. 

Cct]Jslllc glabrous, with 10 conspicllous nerves, 
lineal', straigIlt, '1-10 cm long, 2.5-5 mm in 
diameter, many seeded, tan to brown. dehiscing 
basally by 2 valves, which eventually coil and 
b"ist, separating almost to apex from 2 indu
rate ribs, valves not deciduous. Style absent. 
Stigma globular with two discrete lobes. 

N ot('~: Tree-poppy is a variable woody en
demic of California from Shasta County south 
to northel'll Baja California. Greene (26) rec
ognized 17 species and Fedele (18) 20 species 
from this one species complex. Most taxono
mists now recognize one species with two sub
species, viz, ssp. 1'igid((, and ssp. hal'!01'di£ 
(Kellogg) Raven. The latter is an endemic of 
the Channel Islands of California. Tree-poppy 
is illustrated in Abrams (1), Clements (7), and 
,Te11S01l (85). 
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.E.~cllscllOl::;ia C(lf!SflitIM(I Bentham 
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,U[b-;Rlt'AN PAPA \'ERAC'EAE 

Tufk" Califul"llia-Poppy 

s{ cd l.G-~.·1 . LZ-1.6 . 1.~-1.6 mm, ellip
Hoidal to obo\'ate, without apieal depression, 
bl'adng- IH'ominl'nt baHn! nipple, tcrete in Cl'OSH 
~{('dion. Seedcoat dull. oehel' to hrown (reticu
lation Lall) , not wrinkled, with compound retic
ulation. Primar~- reticulation with boldl:ltrnight 
tl) wa\'~- thin wallH forming an ilTegulur pattern 
of irl'Pgularlr Hhaped iarg-p fielclH. lighter than 
III ('olot' or seedcoat, at :w :. containing' a Rec
()nd:ll'~' retieulation of illCOIlSpicuOUH to moderate 
slraig'ht walls rorming a more 01' less reg-ular 
pattP\'ll or minute cil'cular fields. Adl absent. 
Unphe a line to low ridge length of "eed, color 
of seedcoat to lighter. Hilum on side of nipple, 
illconHpieuollS. Cuticle Reparable from seedcoal, 
amber. Outer Heeclcoat cOI'iateous, less than 0.1 
mill thick, ocher to bro\\'n. Inner seedcoat mem
IJl'anHceous, dark amber, not bearing colored 
dot. EndoHperm Jleshy, white, yeIlO\\-ish 01' 

g-reeni~h, fluorescing bluish white. oil~-, when 
tea::;ed wet emitting oil droplets color of enclo
S]Wl'm. Embryo spatulate. COI01' of endosperm. 
up to th ree-fifthH length of seed. Cotyledons 
(\in'rgent, one-half length of embryo, uncleft. 

CfllJSlllc glabrous, with] () conRllicuous nerves, 
lineal', Rtraight. 5-8 cm long, 1.5-2 mm in (liam
elpr (ssll. kc IIH/isis J[unz ~.i)-·I 111m in diam
eter), many seeded. tan, clE'b iRcinp: basally by 2 
\'al\'es, ",h ic;h cur\'e and sepa rate almost to apex 
fl'om ~ fl'agile rills, which often detach f1'0m 
inflatecl torlls. valves Hot deciduous. St~-le ab
srut. Stigma foul' cli\'el'gent Htl'ap-shaped flaps. 

.\"otl.'>: Tuftpc\ Cal ifol'nin-poPJ1Y is an endemic 
annunl of the dry lints and hl'ush~· slopes of 
Ca!ifol'l1 ia from the C; reat Central 'Valley south 
to SHl! nCl'11arC\ino and Onlllgp Counties. The 
plant is i1lm;{ mted in Abnl11lS (1). 
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E.~cll!lclwl::;itl ctllijorllictl Chumisl!o 

F:'{.'h'{t'illlf:ill ("!lliFomiw: A.• S~pds X in; B. silhouette 
of sr'l'ds '< 1 i (', I'ndUll(l('I'I11-clllhI'Yo drawing X 10 j 
n, delllSCt'llt cnpsulp X t; g, indchisccnt capsule X l
G\In!\ UI~a:!, Prim'\~ Gt'Ol'g-('s County, :\1d. (N A). 

California-Poppy 

Sced 1.5-1.8 X 1.2-1.8 ;v 1.2-1.8 mm, spher
ical to ellipsoidal, without apical depression, 
bearing prominent basal nipple, terete ill cross 
section. Seeclcoat dull, dark ocher to blackish 
(reticulation tan). not wri.nkled, with com
pound reticulation. Primary reticulation with 
moderate to bold straight to way,\' thin walls 
forming an irregular patterll of irregularly 
shaped larg-efielc1s, lighter than to color of seed
coat, at ao >: containing a seconchlry reticula
tion of inconspicuous to moderate straight walls 
forming a more 01' less regular pattei'll of mi
nute circular fields. Aril absent. l\aphe, when 
visible, n line to low ridge length of seed, color 
of seedcoat or darker to lighter. Hilum on side 
of nipple, inconspicuous. Cuticle separable from 
seedcoat, "mber. Outer se(ldcoat coriaceolls, less 
than 0.1 mm 'chick, dark ocher to blackish. Inner 
seedcoat membranaceous, dark amber, not bear
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 embryo, cleft, and 
each segment may be cleft. 

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

Note . ..;: California-poppy, an endemic annual 
or perer,nial of California and Baja California, 
possesses a myriad of phenotypes (24 and 54). 
Seeds of cultival'S are sold by the flower seed
packet trade, and the plant is the California 
State flower. The species is widely planted and 
may persist after cultivation. California-poppy 
is illustrated in Abrams (1), Clements (7), 
Hitchcock et a!. (80), Jepson (:J 5), and Rad
ford et a!. (62). 
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Eschsdwlz;lI el(~1!mls Grt.~t·lIl· 

. . . 

E I 
£<:.wl'St·!to{:irl I'lcfTCl!ls: A-B, Seeds x U1; C, silhouette 

nf li!'!".!::;'. l; II, PlldOSpernH'J11bI'Yo dl'awing' X 10; 
l~·. 1!t'hl:-1l'Pllt rap:-1ull' x 1. ( ..1., C-E') Ernst :!7:l, Guada
Ill(ll' Tsland. ~[exit'() (ue); (B) val'. m/llOS(I, Ravpn 
l'7l!iii, 8Ull Clt'l11Pllte Island, Los Angples County, 
('alif. (e('). 
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I!lland California.Poppy 

SI nl lA-l.{)· 1.1-1.~ v 1.1-1.~ mm, ellip
soidal, without ctpical depression, bearing emer
gent to prominent basal nipple, tcrete in cross 
section. Seec\eoat dull, light to dark ocher (re
ticulation tan) t not wrinkled, with compound 
reticulation. Primary reticulation with bold non
continuous lumps, color llf seedcont to lighter, 
at :)0 " bearing a secondary reticulation of 
ineonspil'uous to moderat.e straight walls form
ing a more 01' less regular pattern of minute 
circular fields. Aril absent. Raphe a line 01' low 
ridge length of seed, color of seed coat or darker 
to lighter. Hilum 011 siele of nipple, inconspicu
ous. Cuticle separable from seedcoat, dark am
ber. Outer seedcoat coriaceous, less than 0.1 
mm thick, light to dark ocher. Inner seedcoat 
membranaceous, amber, not bearing colored dot. 
Endosperm fleshy, \\'hitish, fluorescing bluish 
white, oily, when teased wet emitting' oil drop
lets. Embryo linear, white, one-half length of 
seed. Cotyledons divergent, one-third to one
half length of embryo, uncleft. 

Capsule glabrous, with 10 :;onspicuollS nerves, 
lineal', straight, 4-10 cm long, 1-2 mm in diam
eter, many seeded, tan, dehiscing basally by 2 
valves, which CUl've 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. 

N oi,';?: Island California-poppy is an endemic 
annual of the California Channel Islands south 
to Guadalupe and Cedl'os Islands. Plants are 
usually found in open fields and chaparral 
borders. \Ye are including E. ('[l'{Jans val'. 1'U

!nosa Greene but note that its reticulation is 
continuous with straight to wavy, bold, thin 
,,;alls forming an il'regular pattern of irregu
larly shaped moderate fields. The two taxa hy
bridize. The species is illustrated in Abrams (1). 
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~v·ip ... t,t':,! c"ap<dt 1. .'h\rnu {:!itJi. (,;uadaLupf''I( 

i '. 1. \1.,:-..>" • ~' , 

Guaclalupt·.l'oppy 

81 tel I.:l-Ul . 1.:~-l.(i l.:l-1.6 lllm, :-;pher
ieal (I)' nearl", ~O, without apical dl'Jlres:-;i(lIl, 
Iwal'i1lg' emergent to ]! 1'0111 iIll'ut basal nipple, 
tl'}'ptp in cross spdinn. Sl'l'<\roal dull, light to 
da!'k odtt'!' (n'lit'ulalioll lnn), not wrinkled, 
wilh ('OIl1I)(lUIHt ,'t>tit'ulnUoll. Prima!'y rdkula
tion with bold nOi1('Onlilluou:-; lumps, lightel' 
Lhan to ('{llo]' () r :-;ec<l('oat, a l:W . hen ri ng- a 
spcotHlul'Y I'l'tielliat ion of i nt'om;pil:lIotl$ lo rno<1
pratl' st ntil!:ht \\ ails rDI'l11 ing a ml)l'e 01' less 
I'egular patlel'll of minute eil't'ulm' Oe1<lI-;. ArB 
absent. R:q;he, whell ,,[sible, a line to low ridgE' 
length 0[' seed, {'(llnl' of seeclcoat or darker to 
li~':htel'. Hilum on side of nipple, in<':ollspictlotls. 
Cutieie sepal'Hble [rom seec\eoal, dark amber. 
OutE'!' seedcoat col'iaeeolls, less than 0.1 mm 
thiek, light to dark ochE'r. Inlier seedcoat me111
llramw('()us, amber, 110t bearing colored dot. 
l':ndospenn fleshy, \\'hitish, fluol'escinp: bluish 
white, oily, when teased wet emitting oil drop
Icb;. Embryo linear, white, up to one-half length 
of seed. Cotyledons dh'ergent, up to one-half 
length t>f embryo, lIndeft. 

CCljls!lll' glabl'olls, with 1 0 conspi<:uoll~ ner\'es, 
linear, straight, ,J-8 cm long, ~-.J 111m in cliam
ete\', many seeded, tan, clehiscing basally by 2 
nlh'es, which curve and sepamte almost to apex 
from 2 [l'ag'i1e ribs, which often detach {:l'om 
inflated lol'us, \'ah'es not deciduous. Style a1>
S('1l t. Stigma foul' di "erg-en t sirap-,>hapecl (laps. 

;\'of ('.'I: Guadalupe-poppy is a nalh'e perennial 
of Guadalupe h;lancl. This species was fh'st 
placed in the segregate g;cnus Pctl'()llll'(,OIl (;25), 
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l:::wits<'illll:ill !'!!lJlf"~}Jt /"1lH!:.4, St'P<i" 'Xc 10; n. "i1houl'ttl' 
"I' ""t,d", 1; (', l'1ll10$jll'rnH'mhryo lira wing '.: I (); 
fl, tlt·hl:-;t·pnt rlljlHuh· '. 1. \\'olf and .Johnson 87:i9. 
Snn 13Pl'nardino County, ('alif. (Xl' J. 

A~LERI(,AN PAPA YERACEAE 

'lojun' Californiu.Poppy 

::iccd l.~-1.R· 1.1-1.7 \, 1.1-1.7 mm, spher
ical or nearly so, without apical depression, 
bearing' ]ll'ominent to elong-ate basal nipple, 
terete in cross section. Seedeoat dull. light to 
clark (Jehel' (reticulation tan). not wrinkled, 
with l'ot1lpouncl reticulation. Primary reticula
tion \\'ith bold, straight, thiek ",aUs forming 
an il'l'ep;ulal' pattel'll 01' small to moderate cir
cular lielc1s. lighter than to color of seeclcoat, at 
:~(). containing a secondary reticulation of in
eOllspicllOUS to moderate straight walls forming 
a more or less regular pattern of minute cirCll
lar Ilelds. ArB absent. Raphe. when visible. a 
line length of seed, color of seedcoat or darker 
to lightel·. Hilum on siele of nipple. inconspicu
ous. Cuticle thick, separable from seedcoat, dark 
brown. Outer seeckoat coriaceous, less than 0.1 
mm thick, light to dark ocher~ Inner seeclcoat 
membranaceous. light amber, not bearing col
ored dot. Endosperm fleshy, ~whitish, fluorescing 
blui~h \\'hite. oily. \\'hen teased wet emitting oil 
clropleb,. Embryo linear, white, up to one-half 
length of seed. Cotyledons dh'ergent, one-fourth 
to one-half length or embryo, uncleft. 

Crt lliW[t' g·labrous. with 10 conspicuous nel'ves, 
linear, straight, :5.:)-6':) em long. 1-:1 mm in 
diameter, manr seeded. tan, clehiscing basally 
by ~ yalves. whkh Ci.ll·\'C and separate almost to 
apex from 2 fragile ribs. \\'hich often detach 
from inflated torus, valves not deciduous. Style 
absent. Stigma foul' divergent steaD-shaped 
flaps. 

~T()tt'8: 1105a \'e Califol'llia-poppy, or desert 
gold-poppy. is an annual endemic of the Mojave 
Desert from California (Inyo Co. to north Riv
erside Co.) east to southel'l1 Utah and north
western Arizona (:\Ioja\'e and Yuma CO}3.). The 
species name. derived from a seedcoat charac
ter, is Greek for "caryed-seed." The plant is 
illus:.ratecl in Abrams (1). 
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Esdl.~dlOlzi(/ hypecoicles Bentham 

f;",'1, "~"!wl;:1tI I, /I}II ""id. ,,: ..t. !:)l,\'\l",- 111; H. silhoul'Ul' 
lIf ;;,'pd.:; " 1: (', PllIiosp<'rnl-!'lllbl'YO drawing- ~" Ul; 
fl, dl'hllil'\'lll \':ql:;U!P , l. Twisspimnnn latl:W, Fr!':;IlD 
t·ll\mt;j. ('allf. (CgL 

Lillie Lelllllloll's Califurnia,Poppr 

St lei 1-1.:1 . l-L~ . 1-1.~ nun, spherical to 
ellipsoidal, without apical depression, bearing
prominent bagal nipple, lerete in cross section. 
See(\t-oHt dull. lig-ilt to clark ocher (reticulation 
tan), not wrinkled, with eompound reliculation. 
PrimHIT l'etil'ulatiun with hold straight to wavy 
walls forming- an ineg-ula!' paltel'l1 of irregu
larly shaped moderate fields, color of seedcoat to 
lightel', at ;)0- containing a secollc1arr reticu
lation of illt'onspiclious to moderate straight 
walls forming 11 111(lre or less regular pattern of 
minute eil'('ulal' Ileldg. Aril absent. Raphe <t line 
to low ridg-e length of geed, color of seedcoat 01' 

(lm'ker to lighter. Hilum on Riele of nipple, 1n
('onspieu()ug. Cutiele selluruble from seec1coat, 
amber. Outer seecicoat l'oriaceou~, less than 0.1 
111m thiek, ot'her to brown. Inner seedcr:at 111em
hranaceouF>, amber, not bearing colol'e(l dot. 
Endosperm fleshy, \dlitish, fluorescing bluish 
\l:hite, oily. when teased wet emitting oil drop
lets. Emll1'~'o linear, ,,-hite, one-third to one
half length of seed. Cotyledons diYergent, up to 
one-half length of embryo, ullcleft. 

C(l]ls({lc glabrous, with 10 conspicuous nelTes, 
lineal', straight, 3.5-5.S cm long, 1-2 111m in di
ameter, many seeded, tan, clehiscing basally by 
~ \"(th·e~. \\'h icll CUl'\'e and separate almost to 
apex fl'()Il1 ~ fragile ribs, which often detach 
from inflated torus, yal\'es not deciduous. Style 
absent. Stigma four divergent strap-shaped 
flaps. 

"SoilS: Little Lemmon's California-poppy is 
ct natiye annual of the outer southern coast 
ntnges of southern California from San Benito 
County south to San Luis Obispo County. The 
plant is similar in mallY respects to E. Z('m
lHonii. A1though E. hY]Jccoid{'s is in synonymy 
in Munz and Keck (54), Munz (.53) recognized 
it as a species for phenotypic and geographic 
reasons. 
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E.~cllsd/()/;;;'I [f'''' mOlli; Gret~nt· 
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r:,;,'hiwl",/::iu /(JlI1l11Jllli: ..I, S('('<is X 10; H, silhoUE'tl(' of 
l>pptl~ " [; (', P;\{!osjl('rn1-t'lllbI'Yo dl'Hwing X In; D, 
,It'hi:;t'l'nt l'ap:;uh' x l. Rip!('y and Bal'lH'by 327G, Kern 
('nunty. ('uliL (NY). 

Lemlllon"s Cnli [ornin.Poppy 

S((d 1,:1-l.K - 1-1.:2- 1-1.~ 111m, ellipsoidal, 
without apical depression, bearing prominent to 
Piongate hasal nipple, tel'(,te in cross spelion. 
Seec1eoat <lull, plIl'plh:;h lll'own (retielilation 
tan) , not wrinkled. with tom POll nd J'et1eulation. 
Pl'im<ll'~' retieulation with bold straight to W<l\'Y 
thin walls forming an irregular paHel'll of ir
I'~'glliarly "haped large fields, li~hter than to 
color oj' seL'Cleoal, at :~o ' containing a sec
ondary I'etkulation of inconspicuous to mod
prate stmight walls fonning a mOl'e or less 
regular paUel'n of minute circular fields. Aril 
absent. naphe a lille to 10\\' ridge length of seed. 
color of seedcoat to lig·hle!'. Hilum 011 side of 
nipple, inconspicuous. Cuticle separable fl'om 
see(\coal. amber. Outer seeckoat coriaceous, less 
than 0.1 mm thick, purplish brown. Inner seed
coat membranaceolls. amb01', not bearing colored 
dol. Endosperm fleshy, whitish, fluorescing blu
ish ,,-hite, oily. when teased \\'et emitting oil 
droplets. Embryo linear. white, up to one-half 
length of seed, Cotylec\om; divergent, up to one
half length of embryo, uncleft. 

Ca IJ81l11' glabrolls. with 10 conspicuous nen'es, 
linear, slraight, 3-7 em long, 1-:1 mm in cliam
etel', many seeded. tan, dehiseing bnsally by 2 
\'al\'es, \\'hich cUn'e and separate almost to apex 
from ~ fragile ribs, \\'hich often detach from 
inflated torus, \'al\'es not deciduous. Style ab
sent. Stigma Jour dh'ergent strap-shaped flaps. 

Noll"':!: Lemmon's California-poppy is an an
uual endemic of the grasslands and slopes be
low l,OnO 111 in California from San Benito 
County south to San Luis Obispo County and 
east into the foothills of the Sierra Nevada 
:Mountains. The plant is illustrated in Abrams 
(1) . 
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l·.~<f'r ;~·;.d!~.l~ 'fltt;~ (' .-\-n, Sf'Ptis ,'", IU; (J. ~Ptld~ Hl ~il .. 
h",I.,I·" • 1. fl, ",dIll-I" rll;'('l\Iill'~!l ,lr:nnng' Ill; H . 
•\t·hl"n·ni. ('ap-:uh' , I: F. t'apsu\p appx xl. (A, (' F.J 
11:.::" ,tn·1 I 'I" (;.,.;', Tufun- ("'\Iuty, I'ai;f • rSl; 
I/:. \.11', ,;',r. He.lllli.'gH', ('ahf, (l:S), 

:\/ I cl 1.1· ~ I-I.:) t-I.~) mm, l'phpl'\eal to 
l'lIipl'llidal, without H[llCnl cll'PI't'l'SlOll, Iwaring 
pl'nminPllt hasal Ilipplp ('ollc'paled by wing:like 
rl'L i('lIlal iOlls, lpl't'\p ill l'I'OSl' st'ct ion, St't'CieoaL 
(lull. lH·!tPI' to l'P(1 0('11('1' (l'l'tieulatiol1 tan), not 
\\Tinklpll, with ('ompollnd I'~'tielllalion, Pl'imal',\' 
\'t'tit-ulalioll \\'ith holel, win,!!'iikp. llotlt'ontillllOll:-l 
IUll1ps. lighl('l' than to (>0101' oj' sPPckoat. al :Hl 

IH'<l ring a s('("ondal',\' l'Plit'ulat ion of i l1e()n~pi{'
lIOUS to ll1o([t'l'all' stl'uigllt waHs forming a mOl't' 

0[' l(lss l'Pgulal' patll'l'll of minutL' cil'c'ulal' fielcl:-l, 
.,.\ 1'i1 ah~{'nl. Hupl\{', when dsihh>. a line to 10\\' 
ridg-l' [png-tll of :.;e(;'(1, eolol' of set'd('oat 01' darker 
to li.!.\'ht~\I'. llilum Oil l'ilil' of nipple, inconspic
lIOU:';. ('ul kll' form ing wi ng"like I't'tit'ulat ions, 
~ppa I'ablt' fl'om St't'clt'IlHt. dark brown, Ouier 
:.;t'Nit-oal l'oriUC'l'OUS, Ie:.;:.; than 0,1 111m thick, 
ot'!wr to red oeller. InnE'r seecleoat 111E'mbrH
nat't'OllS, elm'\\: amber, not bearing eo1ol'ed dot. 
ElldospE'I'm fll':.;hr, \\'hili:.;h, fluol'eseing bluish 
whilL', oily, Wlll'll leased wet emitting oil drop
ll'ts, EmiJr."o lineal', whitE', one-half to t\\'o
thirds 1L'llglh of se('(l. Cotyledons di\'ergent, Ull 

to olH'-half length of E'mhr,nl, unelefL 
('II jlsulr glaiJl'ous, \\'ilh 10 ('(lIlSpieUOU~ nel'\'es. 

lineal', I'tl'aig-ht, :1-:) el11 long-, 1.!)-;~ mm in ctiam
plpr, mallr :.;epc\ecl. tan, dehiscing basally by ~ 
,'alves, \\'hich ('un'e ancl separate almost to 
apex fl'om ~ /'rap:ilL' ribs, \\'hkh often detach 
from inflated torus, \'aln's not c1eeiduous, Style 
absent. Stigma foul' din.'l'gt'lIt strap-shaped 
flaps, 

,\'of (','i: l{oug'IH;eeded ('al ifoJ'l1 i<.t-pOPJlr is an 
allllual endE'mie of California's Sacramento VaI
le,\' and en\'ij'ol1s. Planl:-l lI:-lualJr inhabit g"l'<lSS
hllld~ bE'lo\\' GOo m, The species is iIluslml.ed in 
Ahnlln~ (1) a.nd .Jepson (,J;) , 

http:iIluslml.ed
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/.:~,.li,'h,,1. 111 '»,,r "'//lIl!: .'1. :-;1'1'.\" " 1n: n, ~ilhl)upt tl' of 
""1'.1::; • 1; I', t·n'lo~p..rnH·mhr~!l drawing-- 10; 11, 

d .. IIIS(,I'I:( ('llP:'U!E' • L Simpson !Hll::!. Pinm ('ounty. 
\r~r., !t"~l 

AMERI(,Ai-: PAPAn~({A('EAE 

Mt'xican Gold 

Slid 1-1.:3 . tl.~-l.l' lU';-1.1 mm, spberi
eal to E'llipsoicial, with apical depression, bear
ing prominent to elongatp basal nipple, terete 
in ('I'OSS sedion, Seedeoal dull, o('he1' to daTk 
brown (l'eti('ulatioll lan), not wrinkled, with 
compound l'elieulation. Primary reticulation 
with bold straight Lo \\'a \'y thin walls forming 
(ttl it'l'eg'ular patterll of irregularly shaped large 
fields, lighter than t.o eolo1' of seeclcoat, at 30 ~' 
containing a secondary l'(;'ticulatiotl of incon
spieuous to moderate st might. walls form ing a 
l't'gular pattern of minule ('ircular fields. Axil 
abst'nt. Unphe a line to low ridge lenglh of seed, 
color of seeckoat to lighler. Hilum on side of 
nipple, ineonspieuQus. Cuticle separable from 
~ee(koHt, ambel'. Outer seeclcoat coriaceous, less 
than 0.1 mm thick, ocher to dark brown. Inner 
seedcoat membranuceous, lighl amber, not beal'
in~r colored dot. Endosperm fleshy, whitish, flu
orescing bluish white, oily, \\"hen teased wet 
E'lt.itting· oil droplets. Embryo lineal', white, 
one-half length of seed. Cotyledons eli \'ergellt, 
one-thil'cllength of embryo, uncleft. 

('((/ISUil' glabrous, with 10 conspicuous neryes, 
linear, strHight, ii-6.G em long, 1.E)-3 mm in cli
anwter, many seeded, tan, clehiscing basally by 
~ "ah'es, which CUl'\'e and separate almost to 
apex from ~ fragile dbs, which often delach 
from inflated torm;, \'ah'es not deciduous. Style 
a\):wnl. Stigma four cli\'el'g'E:'nl slrap-shaped 
flaps. 

.Yolrs: .Mexiean gold is a native annual of the 
Sonora Dt'sert in southweslel'l1 United States 
ane! northwestenl l\Iexico. The species may be 
founel as far east as the Franklin Mountains 
neal' El Paso, Tex. 
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Eschscholzia millutiflora S. "ralB-on 

EIH'hSl"lwld/l millulijloI'Cl,: It, Seeds X 10; B, silhouette 
of SE"E"ds XI; C. endospl'rm-embryo drawing X 10; 
D, dl'hiscE"nt capsule X 1. Gentry 19963, Baja Cali
(omia, ME"xico tUB). 

Little Gold California-Poppy 

Seed 1-1.4 X 0.9-1.2 X 0.9-].2 mm, spherical 
to ellipsoidal, without apical depression, bearing 
prominent basal nipple, ter~te in cross section. 
Seedcoat dull, ocher to red ocher (l'eticula
tio,n tan), not wrinkled, with compound reticu
lation. Primary reticulation with bold straight 
to wavy thin walls forming an irregular pattern 
of irregularly shaped moderate to large fields, 
lighter than to color of seedcoat, at 30 X con
taining a secondary reticulation of inconspic
uous to moderate straight walls forming a 
"egular pattern of minute circ~llar fields. Aril 
absent. Raphe a line to low ridge length of seed, 
color of seedcoat or darker to lighter. Hilum on 
side of nipple, inconspicuous. Cuticle separable 
from seedcoat, dark amber. Outer seedcoat cori
aceous, less than 0.1 mm thick, ocher to red 
ocher. Inner seedcoat membranaceous, light 
amber, not bearing colored dot. Endosperm 
fleshy, whitish, fluorescing bluish white, oily, 
when teased wet emitting oil droplets. Embryo 
linear, white, one-half length of seed. Cotyledons 
divergent, one-third length of embryo, uncleft. 

C(l;psltle glabrous, with 10 conspicuous nel"\'es, 
linear, straight, 2-4.5 cm long, 0.7-2 mm in di
ameter, 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, valves not deciduous. Style 
absent. Stigma four c1ivcrg'ent strap-shaped 
flaps. 

Notes: Little gold 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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EIICltsdwlzill plIri.dlii Gn·t·ll(· 

o 

l>'$c'/!:;('/wizill }H/I'ishii: ;t. S('(>(\s x 10 j B. silhouette of 
~E'E'ds Xl; C. E'tldosp('rm-('mbrro drawing- x 10 j D. 
d('hiscl'lIt Nillsu\t' X L E\'t'l'rtt and Balls 23l11a, 
Riyt'rsid(' County, Calif. (NY). 

AMERICAN PAPAVERACEAE 

Gold California-Poppy 

Sccd 1-1.4 v 0.9-1.2 X 0.9-1.2 mm, spheri
cal to ellipsoidal, without apical depression, 
bearing emergent to prominent basal nipple, 
terete in cross section. Seedcoat dull, ocher to 
brown (reticulation tan), not wrinkled, with 
compound reticulation. Primary reticulation 
bold straight walls forming an inegular pat
tern of irregularly shaped moderate to large 
fields, lighter than to color of seedcoat, at 30 X 
containing a secondary reticulation of incon
spicuous to moclerate straight walls forming a 
regular pattern of minute circular fields. Aril 
absent. Raphe a line to low ridge length of seed, 
color of seedcoat or darker to lighter. Hilum on 
side of nipple, inconspicuous. Cuticle separate 
from seedcoat, cunber. Outer seedcoat coriace
ous, less than O.lmm thick, ocher to brown. 
Inner seedcoat membranaceous, amber, not 
bearing colored dot. Endospermfieshy, whitish, 
fluorescing bluish white, oily, when teased 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. 

C(Lpsulr glabrous, with 10 conspicuous nerves, 
linear, straight, 3.5-6 em long, 1-2 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, valves not deciduous. Style ab
sent. Stigma four divergent strap-shapedftaps. 

Notes: Gold California-poppy is a native an
lmal 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_ ?nimdiflora (35) and as a synonym of E. 
mht1diflora. val'. da'ncinensis M. E. Jones (1). 
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Esdascho/zia rlwmbipetalaGreene 

CSdI8('/tol;:ia rhomilip('t(tl(L: A, Seeds X 10; B, silhouette 
of s('('(18 X 1; (" ('ndosperm-('mbryo drawing X 10; D, 
iu(il'hisc('nt capsule Xl; E, capsule apex X d. (ft-C) 
Hoover 7861, San Luis Obispo County, Calif. (JEPS) ; 
(D-E) Hoo\'er 48d5, Stanislaus County, Calif, (US). 

Little Tufted California-Poppy 

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 
(l'eticulation tan), not wrinkled, with compound 
reticulation. Primary reticulation with bold 
straight to wavy thin walls fOlnling an irregu
lar pattern of moderate to large inegular :fields, 
lighter than to color of seedcoat, at 30 X con
taining a secondary reticulation of inconspicu
ous to moderate straight waIls forming a more 
or less regular pattern of minute circular :fields. 
Aril absent. Raphe a line length of seed, color 
of seedcoat to lighter. Hilum on side of nipple, 
inconspicuous. Cuticle separable from seedcoat, 
amber. Outer seedcoat coriaceous, less than 0.1 
mm thick, medium to clark ocher. Inner seed
coat membranaceous, light amber, not bearing 
colored dot. Endosperm fleshy, faint amber, flu
orescing bluish white, oily, when teased wet 
emiWng oil drOl)\ets color of endosperm. Em
bryo linear, faint amber, up to one-third length 
of seed. Cotyledons divergent, one-half length 
of embryo, uncleft. 

Ca:psule glabrous, with 10 conspicuous nerves, 
linear, straight, 8-10 cm long, 2-·1 mm in cUam
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, valves not deciduous. Style ab
sent. Stigma four divergent strap-shaped flaps. 

Notes: Little tufted California-poppy is a 
native alUmal of western CaUfornia from Con
tra Costa County to San Luis Obispo County. 
Only recently has this species been separated 
from E. caespitosa (53). 
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C/(Iucium flavum Cranlz 	 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 tobacco brown, not wrinkled, reticulate. 
Reticulum modern to bold straight walls fonn
ing a regular pattern of moderate horizontally 
oblong f1elds, color of seedcoat. Aril absent. 
Raphe a ridge or narrow wing three-fourths 
length of seed, color of seed coat to lighter. Hi
lum between nipple and raphe, conspicuous when 
lighter than seedcoat. Cuticle separable from 
l:\eedcoat, amber. Outer seedcoat lignified, 0.1 
mm thick, dark tobacco brown. Inner seedcoat 
membranaceous, light amber, not bearing col
ored dot. Endosperm fleshy, whitish, not flu

..., orescing, oily, when teased wet emitting con
B 	 spicuous and minute (resembling smoke) oil 

droplets. Embryo lineal', slightly curved, w~\it
ish, up to one-half length of seed. Cotyledons 
parallel, one-third length of embryo, uncleft. 

Cupsule glabrous, with two conspicuous 
nerves, linear, straight, 15-24 cm 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 into two longitudinal chambers. 
Style absent. Stigma globular with two discrete 
iobes. 

Notes: Yellow horn-poppy, 01' yellow sea
poppy, is a native biennial or perennial of 
Europe. The species has become naturalized in 
eastern and western United States. A few culti
val'S are available in the ornamental trade. The 
plant is illustrated in Abrams (1) and Gleason 
(21) . 

ClauciullI jlcWll1n: it, Seeds X 10; [3, silhouette of seeds 
Xl; C, endosperm-embryo drawing X 10; D, dehis
cent capsule apex X 1. 'l'wisselmann ]4916, San Luis 
Obispo County, Calif. (COLO). 
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Hesperomecon lille(lre (8cntham) Greene Evcning.poppy 
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Hesperolll('con linear!': ...t. Seeds x 10; B, silhouette of 
seeds x 1; C. endosperm-embryo drawing X 10; D, 
dehiscent l!apsulc xl; E', stigma X G. Brandegee, 
Alameda County, Calif. (F). 

Seed 0.6-0.7 X O.5-0.G ~~~ 0.2-0.8 111111, spher
ical to ellipsoidal with one flattened side, 
without apical depression, bearing emergent 
subbasal to basal nipple, flattened in cross sec
tion. Seedeoat shiny, bright amber to blackish, 
not wrinkled, appearing nonreticulate. Reticu
lum at :30 X straight lines lighter in color than 
seedcoat forming- a model'ately regular pattern 
of minute circular fields. Aril absent. Raphe a 
ridge one-third to one-half length of seed, color 
of seedcoaLHilum between raphe and nipple, 
inconspicuous. Cuticle inseparable from seed
CGett. Outer seedcoat coriaceous, less than 0.1 
mm thick, bright amber to blackish. Inner seed
coat membranaceous, amber, not bearing colored 
dot. Endosperm fleshy. white, fluorescing bluish 
white, oily, when teased wet emitting oil drop
lets. Embryo lineal', white, nearly length of 
seed. Cotyledons parallel, two-fifths length of 
embryo, uncleft. 

Cnpsltl(' glabrous, with three to four incon
spicuous nerves, obovate, 8-14 mm long, 2-5.5 
111m in diameter,many seeded, tan to brown, 
clehiscing apically by three to four valve.ike 
carpels, which separate, ribs absent, carpels not 
deciduous. Style absent. Stigma three to foul' 
divergent strap-shaped flaps. 

Notes: Evening-poppy is an annllal endemic 
ranging throughout the western coastal region 
from southerll Oregon to Santa Barbara County, 
Calif. The plants are usually found in grass
lands, foothill woods, and chaparral. Abrams 
(1) and Jepson (35) illustrated this plant and 
like Munz and Keck (54) placed the species in 
the genus Meconelln. vVe are following Ernst, 
who recognized H ('sper01n('con in his unpub
lished notes ane! in his herbarium collections 
21<1, 235, 238, 757, and 760 . 
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Al\IERICAN PAPAVERACEAE 69 

Tulip.Poppy 

S('ed 2-2.7 X 1.8-2.4 X 1.8-2.4 mm, spher
ical-obovate, frequently with a flush dark circu
lar apex, bearing prominent to elongate basal 
nipple, terete in cross section. Seec1coat shiny to 
dull, dark brown with reddish undertones, 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 absellt. Raphe a 
line to ridge length of seed, color of seedcoat. 
Hilum between nipple and raphe, inconspicuous 
ot' conspicuous when well developed and tan 
colored. Cuticle separable from seedcoat, amber. 
Outer seedcoat two parted: Outer 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, 3-5 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 discrete lobes. 

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

HlLlIlIcmannid /nmarii/olia: A, Seeds X 10; B, silhouette 
of seeds X 1; G, endosperm-embryo drawing X 10; 
D, dehiscent capsule )< 1. McVaugh 10496, San Luis 
Potosi, Mexico (NY). 
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Mndcaytl t:orrInttz n. Brown 

.l!ur[eIlYtl !'l/rc/ct{CL: A. SC'C'ds X 10; B, silhouC'ttC' of s(~f'cls 
x t; C, \'nt!osp\'rm-emuryo drawing x lO; D. dehis
Cl'nt cap:;ull' X t; E, dC'hiscenl capsule X 2. Ek, 
Howard County, Ind. (US). 

P.S. DEI'AR'I'~IEN'l' OF AGlUCt'L'1'I..'RE 

I'lunw-Poppy 

Serd 1.8-2.1 1-1.;~· 1-U~ mm, ellipsoidal, 
without apit'al depressioll, bearing emergent 
ba~nl nippll'. teretc in cl'()~s section. Seedcoat 
::;hin.\', dark plll'pli~h hl'own (dull and light to 
dark tobacco brown when immature), not 
wrinkled, retIculate. Reticulum moderate, at 30 
, straight wall:; forming a regular pattern of 

small to moderate circular to horizontally ob
long' fields, color of seec1eoat (lighter when im
mature). Aril linenl', one-half length or seed, 
broadest and thicke~t at basal end, honey col
ored. Raphe a low ridge one-half length of seed, 
tolor of seeclcoaL Hilum on nipple or bet\\'een 
nipple and adl, occasionally conspicuous. Cuticle 
separable from seeclcoat, dark purplish brown. 
Outer seed coat lignified, 0.1 mm thick, light 
brown. Inner seec1coat membranaceous, faint 
amber, bearing apical brown dot. Endosperm 
fleshy, white, not fluorescing, oily, when teased 
wet emitting oil droplets. Embryo linear, white, 
up to one-fourth length of seed. Cotyledons 
parallel, two-fifths length of embryo, uncleft. 

Capsule glabrous, with two conspicuous 
nerves, oblanceolate, 17-22 X 4-6 '< 1-2 mm, 
two to six seeded, tan to reddish brown, de
hiscing apically by two valves, which separate 
from two fragile ribs, valves not deciduous. 
Style less than 1 mm long. Stigma globular with 
two parallel lobes. 

~rotl's: Plume-poppy, also known as tree
celandine, is an endemic perennial of China and 
Japan. It was introduced into North America 
as an ornamental. Us yalue as an ornamental 
is limited because it tends to spread rapidly 
and to dominate a site. Plume-poppy has spread 
from cultivation into waste places in eastern 
rnited States. The plant is illustrated in Bailey 
(,J) under the name Bocconia, cordata Willc1e
now. Prior to Hutchinson (tl2) , plume-poppy 
was often pi aced in Bocconi(/;. Fernald (20) 
curiously reported this species in separate en
tries tmder both generiC names. 

-- 'tn the Hl70 corrected edition by Rollins, the Bocaonia 
reference was dropped. 

4 



71 SEEDS AND ,PRnTS OF NORTH 

.UecfJlldln ctllijorllic(l Torr'('Y 

.lIt'I'ClJlcll(( ('ulilon!im: A, Se(>ds x 10; B, silhuupttp of 
~l ... tls " 1; ('. l'ntiospl't'l11-l'tllhl'YO drawing- x lO; IJ, 
.h·h~""t.'nt \'npsult' ", t; E, capsu!t· apl'X ,- G. [<;asl
w""II. 8uJlllnm (\Jlllttr. Caltt'. (l'81. 

AMERICAN PAPAVERACEAE 

Californiu Little-Poppy 

s( I'd 0.6-1 '. O,:i-0.6 v OA-O.5 mm, ellip
soidal (with one flattened side), obovnte to 
sphericnl, without apical depression, bearing 
emergent basal nipplc, slig'htly flattened to terete 
in (TOSS section. Seedt'oat shiny, ul'ight amber 
to blackish, not wl'inklecl, appearing nonreticu
latt>. Uetkulum al :~O '. stmig'ht lines lighter 
ill color than seedcoal forming a, moclerutely 
regular pattcrn of minute circular fields. Aril 
absent. Raphe a ridge three-fourths length of 
seed, color of seeclcoat. Hilum between raphe 
and nipple, ill('onspicuous. Cutiele separable 
fr0111 seeclcoat, clark amber. Outer sp.edcoat 
col'iaeeous, less than 0.1 ml1l thick, amber. Inner 
seedeout membranaceous, clark amber, not bear
ing t'oloreci clot. Endosperm fleshy, whitish, 
fluorescing bluish while, oily, when teased wet 
emitting con~picuous ancl minute (resembling 
smoke) oil droplets. Embryo linear, white, more 
than one-half length of seed. Cotyledons parallel, 
one-third to one-half length of embryo, uncleft. 

COJ!,'mle glabrous, with three inconspicuous 
nerves, lineal', straight, 1.5-3.5 cm long, 1-1.5 
mm in diameter, many seeded, tan to brown, 
dehiscing apically by three valvelike carpels, 
which separate anci twist, ribs absent, carpels 
not deciduous. Style absent. Stigma three di
vergent strap-shaped flaps . 

.Vol ('8,' California little-poppy is a small an
nual endemic of Califomia from Shasta. County 
south to Kern County. Plants inhabit open 
rocky slopes below 900 m in the foothill woods 
and ehaparral vegetation zone. This variable 
species is illustraled in Abrams (1). 
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iUecune.)fl tlclilicullll<l Greene 

.HtTollt'II(L <il'nticl(/(Ltn: A, Seeds x 10; B, silhouette of 
sreds Xl; C, endosperm.embryo drawing X 10; D, 
lh~hiscel1t capsu\c X 1; E, capsule apex X 6. East
wood 7.1, Santa Barhara County, Calif. (GH, US). 

Smull·Flowered l,iule·Poppy 

Seed 0.5-0.7 >: 0.4 X (l.3 mm, ellipsoidal 
(wi th 01l'C flattened side) obo\'ute to slightly 
reniform, without apical depression, beadng 
emergent basal nipple, slightly flattened in cross 
section. Seed coat shiny, bright amber to black
ish, not wrinkled, appearing nonreticulate. Re
ticulum at 30 'x' straight lines lighter in color 
than seedcoal forming a moderately regular 
p,lttern of minute circular f"ields. Aril absent. 
Raphe a ridge one-half length of seed, color of 
seed coat. Hilum between raphe and nipple, in
conspicuous. Cuticle inseparable (or nearly so) 
from seedcoat. Outer seedcoat coriaceous, less 
than 0.1 mm thick, bright amber to blackish. 
Inner seedcoat 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 parallel, one-third to one-half 
length of embryo, uncleft. 

Ca,psu!c glabrous, with three inconspicuolls 
nerves, linear, straight, 1.5-3.5 cm long, 1-1.5 
mm in diameter, many seeded, tan to brown, 
dehiscing apically by three valvelike carpels, 
which separate and occasionally twist, ribs ab
sent, carpels not deciduous. Style absent. Stigma 
three strap-shaped flaps. 

N otf:'S: 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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M(·com·l/n ()rt'~(l1In f\utlall 
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•11'>"(J1tdlll OI'l'!lClIIII: A, Sf'f'(\s >< 10; B. silhouf'ttl' of seCt]!; 

". 1; ('. PllduspPI'IIl-pmbl'Yo drawing x 10; D, t1chis
('pnt ('apslIlt' v I; (;', mpsuif' alH'x ')< (i. Cf'ska and 
('pska. Yan('o\lvPl' [slunt!, British Columhia (U \'IC). 

AMERICAN l'APAVERACEAE 

Oregon Little-Poppy 

Sced 0.6-0.8.' 0.4-0.6 >, 0.3-0..1 mm, ellip
soidal (with one flattened side) to obovate, 
withoul apical depression, bearing emergent to 
prominent basal nipple, slightly fhlttened in 
cross section. Seedeonl shiuy, bright amber to 
blackish, ]lot "Tinkled, appearing l1onreticulate. 
Ret.iculum at 30 " straight lines jighter in color 
than seeclcoat forming a moderat.ely regular 
pattei'll of minute cin:ular fields. Aril absent. 
Haphe a ridge three-fourths length of seed, color 
of seeclcoat. HihHlI between raphe and nipple, 
ill(,OIlSpicuOll!". Cuticle separable from seedcoat, 
amber. Outer seed coat coriaceous, less than 0.1 
111m thick, amuer to blackish. Inner seedcoat 
memul'anaceous, amber, not bearing colored dot. 
Endm;perm 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. Cotyledons parallel, one-third lengtll of 
embryo, uncleft. 

Capsule glabrous, 'with three inconspicuous 
nerves, linear, straight, 1-1.6 em long, 1 mm in 
diameter, many seeded, tan to brown, dehiscing 
apically by three valvelike carpels, which sepa
rate and occasionally twist, ribs absent, carpels 
not deciduous. Style absent. Stigma three strap
shaped flaps . 

Notes: Oregon little-poppy is a small annual 
endemic of the Pacific coast from Victoria, 
British 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 (1), Hitchcock 
ej al. (.W), and Jepson (35). 
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Papaver aiaslwlllLm Hulu!1l 

B c D E F 

j)illllLl'lT (Llll,~kIlHUI/I: ..t, Sl'Plls x lll: B. SiHHl\lPttp of 
s('('(\>1 1; (', t'mln>lpt't'IlH'mbI'Yu druwing x 10; Dlo( 

F. (-apsules x 1. (A-C, /<') Nl'lson and Kdstllt ·1119, 
Mt. i\leKinh'Y ~Iltinna[ Park. Alasb (US); (iJ) 
SO""t, An1l'hltka Island, Alaska (COLt)); (E) Strub-, 
liS:.!. St. Paul Island. Alaska (BRY). 

U.S. DEPAR'rME:-':'I' OF AGlW.TL'l't'RE 

Alaska Poppy 

SCI (/ 1-1.·/ " 0.6-0.7 " 0.5-0.6 nun. comma 
shaped, without apical depression, occasionally 
bearing emergent basal nipple, slightly flattened 
to terete in (TOl:\S section. Seed(;tHLt (lull, light 
to medium amber, Hot wrinkled, reticulate. Re
tieulnm moderatp, at ~30 " straight to slightly 
WH\'Y walls fonning' a I'Pglllal' patlt'l'l1 of small 
\'el'Lically I'ectangular to square fields on dorsal 
side becoming irregularly shaped on lateral 
sides t.oward hilum, colo!' of seedcoat. Aril ab
spnt. Raphe a line to low ridge up to three
fourths length of seed, color of seeclcoaL Hilum 
on raphe, inconspicuous. Cuticle inseparable 
fl'om seec1coat. Outer seedcoat coriaceous, less 
than 0.1 mm thick, light to medium amber. In
nel' seeclcoat membranaceous, amber, not bear
ing colored dot. Endosperm granular, "'hitish to 
amber, fluorescing yellowish white, not oily, 
\\'hen teased wet emitting no oil droplets. Em
bryo linear, white, one-fourth length of seed. 
Cotyledons parallel, one-third length of embryo, 
llnden. 

Capsule bearing lrispicl brown hairs not bas
ally tuberculate, with (r~lrely four) five to seven 
inconspicuous nerves, broad obovate to globose, 
7-12 mm long, 5-10 mm in diameter, many 
seeded, tan to brown, dehiscing by (rarely four) 
nYe to seven apical pores. Style absent. Stig
matic disc flat to slightly convex with (rarely 
four) five to seven rays. 

l\!otes,' Alaska poppy is an endemic perennial 
of the arctic and ,llpille tundra and heathlands 
of Alaska and southwestern Yukoll. Most of the 
plants are restricted to the Kenai Peninsula, 
west through the Aleutians, islands of the Ber
ing Sea, and western Alaska. Fewer plants are 
found in southern Alaska and southwestern 
Yukon. Welsh (79) noted that "perhaps it 
should best be treated as P. radicaitL1n ssp. 
a/askanmn (HultEm) J. P. Andersoll." How
ever, in his flora, Welsh recognized the taxon 
as P. alaslcanlllJl. The plant is illustrated in 
Hulten (81). 
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Papaver lIlboroscurrt Hulten 

/'IIPI(1"'/" u/lWI"IlSnllll: A, 8N'cls x It); B, silhourttr of 
::;pp(l;; XI; C, ('IHlospPl'm-Plllbryo drnwing x 10; D, 
t\phiscpnt eupsulp Xl; E, dchisccnt capsulE' X 2. 
WE'I::;h and MoorE' 814(), west of Porta~e Glacier, 
Alaska (BRY). 

A1\LERICAN PAPAVERACEAE 

Pale Poppy 

Sccd 0.7-0.9 X 004-0.6 X 004-0.6 mm, comma 
shaped, without apical depression, bearing 
emergent basal nipple, terete in cross section. 
Seedcoat dull, medium to clark amber, not 
wrinkled, reticulate. Reticulum moderate, at 
30 X straight to slightly wavy walls forming
a regular pattern of small vertically rectangular 
to square f'lelds on dorsal side becoming inegu
larly shaped on lateral sides toward hilum, color 
of seedco~h. Aril absent. Raphe a line to low 
ridge one-half length of seed, color of seedcoat. 
Hilum on raphe, inconspicuous. Cuticle insepa
rable from seedcoat. Outer seeclcoat coriaceous, 
less than 0.1 mm thick, medium to dark amber. 
Inner seedcoal membranaceous, amber, not 
bearing colorecl dot. Endosperm fleshy, \\'hilish, 
not fluorescing, oily, when teased wet emitting 
conspicuous and minute (resembling smoke) oil 
droplets. Embryo linear, white, up to one-fourth 
length of seed. Cotyledons parallel, one-half 
length of embryo, uncleft. 

Capsule bearing hispid yellowish to brown 
basally tuberculate hairs, with five to seven in
conspicuous nerves, broadly ovate to globose, 
10-1fi mm long, 6-11 mm in diameter, many 
seecled, tan to brown, dehiscing by five to seven 
apical pores. Style absent. Stigmatic elisc flat 
with five to seven rays. 

Notl'/!: Pale poppy, a perennial arctic en
demic, grows in gravelly soils and on rock out
crops on Kamchatka Peninsula (U.S.S.R.) and 
Alaska around Cook Inlet, on Kenai Peninsula, 
northern British Columbia, and southwest Yu
kon. This species is closely related to P. nulica
tum and perhaps should be regarded at some 
infraspecific level. According to 'Welsh (79), all 
reports of this attractive poppy in northern 
Alaska are erroneous. This plant is illustrated 
in Hulten (.11). 
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Papaver argemolle L. 

r'1l)Hll'j r IlI'tICIlIIJIH': A, SI'l'(\S " 1(1; £I, ~ilhollett(' of 

';Pt'tI,; '<, I; (', pndu,;pI'I'IlH'll1brytl dl'HWlI\g' , 10; D. 
d!,hi::1t't'llt ('ap,;\t1p " I; f:. ('ltp:mh' iqlt'X " ,I. Duhp 
tllIl! litH'"l 17:!·W. grl'pnhllU';(' g:t'llWn (NAI. 

Pri('kly Lonl-'-Ht~Hded Poppy 

Sf I cI lUI 1.1 (l,:-),-o,6· O.i>-O.G mm, reni
fOl'lll. without apical tlt'prt:'ssioll. beuring E'llleJ'
gent hasal nipple, tE'l'eie in ('ross seetiou, 
Set'cieoat dull. purplish g'l'H,\' to tobaeco brown, 
nul wrinkled. t'l'tieulatt', l~diculurn model'ate to 
hold, at ;~ll essentially stl'aip;h t walls (on 
('losE' pxaminal1011 walls a series of miuute 
C'lll'\'t>S) rot'ming' it l't'/.fular pattel'l1 of small to 
mOc\Pl'atl' sqn,t)'p to yprt kally reetangular Held::; 
{In donml sidt' becoming in'eg'lllarly shaped on 
lateral sidE's toward hilum, lighter than seed
(·oat. Aril absent. [{aphe a line to low ridge one
hall' 1t?llglh of ~epd. r:olo]' of seeckoat. Hilum 
on rapht'. int'ol\~pi{'nou~, C\ltidt> barely 8epa
I'able (jll:;l walls of reticulum) from seeclcoat. 
Outel' seedl'oat eot"ia(,l'()lI~. less than n.l 111m 

thil'k, purplish gnty to tobacco brown, IHiler 
seecleoat membranaceous. amber, not bearing 
colored dot. Endosperm fleshy, whitish, faintly 
fllloreseing- yellowish white, oily, when teased 
wet pmitting eonspicuous 01' minute (reSeltl
blillg smoke) oil (lroplets. Embryo linear, white, 
more than one-third length of seed. Cotyledons 
parallel, one-half length of embryo, lUlcleft, 

('/ljllm!l hearing sCl.lttel'ed hispic1 spreading 
01' l'eeul'\'ed tan hl'i~tl(lS, with foul' to six con
spicuous aenes, davate to oblong, ] ;)-::W mm 
long'. -1-6 111m in diameter, many seeded, tan. 
rl€·hisC'ing: by fOlll' to six apical pores, Style 
absent. Slig'malic elise eonyex with fOUl' to six 
rays, 

X otIS: Prickly long-headed poppy is a native 
annual of Europe that ha::; esc:aped from culth'a
tion in both eastern and ",estem Pnited States. 
Although it does not pel'~ist, its occurrence is 
frequent enough to warrant inclusIoll in this 
stUdy, The plant is iIlu8tl'atell in Gleason (121) 
and Hitchcoek et aL (.10). 
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Papaver clIlij()rnicum A. Gray 

['(1/It1I'( r ruliftl/'nil'llllt: A, Seeds X 10; B, silhouette of 
sppd:; " 1; C, PIHlosperm-pmbryo ~awing X 10; D, 
d~'hiscpnt capsule Xl; E, dehiscent capsule X 2. 
SWeen!')", Los Angples County, Calif. (SFSC). 

\Vestt>rn Pop!,y 

Secd 0.6-0.7 'x' 0.1.1-0.5 X 0.'1-0.5 mm, C
shaped to reniform, without apical depression, 
bearing emergent basal nipple, terete in cross 
section. Seedcoat dull, dark purplish gray, not 
wrinkled, reticulate. Reticulum moderate to 
bold, at 30 '< straight to slightly wavy walls 
forming a regular pattern of mode.rate square 
to vertically rectangular fields, color of seed
coat. Al'il absent. Raphe a ridge to wing one
half length of seed, color of seedcoat. Hilum 
on raphe, inconspicuous. Cuticle separable from 
seedcoat, dark purplish gray. Outer seedcoat 
coriaceous, less than 0.1 mm thick, amber to 
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 lineal', 
white, one-fourth length of seed. Cotyledons 
parallel, one-fourth length of embryo, uncleft. 

Capsule glabrous, with four to 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 annual endemic 
of California in the western chaparral and oak 
woodlands, below 800 m, in the coastal moun
tains from Marin County to San Diego County. 
This species, mustrated in Abrams (1), bears a 
strong resemblance to Stylomecon hetel'ophylla 
except that the western poppy fruit has no style. 
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Papaver dtLlJiulfl L. 

B c D E 

['Cl/UU'n- riubilOl!: A, S('('ds x 10; B, silhouptte of seeds 
Xl; (', t>ndm::pl'rm-pmbryo lirA wing x 10; D, dehis
cpnt capsulp x .1,; E, dphisl:t'llt capsule x 2. Commons, 
DE'r. (NY). 

r.~. DEPAnT~lEN'l' OF AGRlC'l'L'l'l'RE 

.Blind Eyes 

S( (d O.G-O.H . 0.:3-0.1)· O.3-0,c1 mm, reni
form to C-shapecl, without apical depressioll, 
occasionally bearing emergent basal nipple, 
t(,l'ete in en\ss set'tion. S(:\('dcoat dull, medium 
purplish gTay, frequently with silver-gray 
bloom, not \\Tinkled, l'etieulate. H.eticulum mod
erate to bold, at 30 . essentially straight walls 
(on close examination \\'alls a series of minute 
cunt's) forming a regular pattern of small to 
moderate square to vertically rectangular fields, 
lighter tha.l1 see(ko<.l.t \\-hen only reticulum bears 
bloom. Aril absent. Raphe a line to low ridge 
one-fOll rth length of seed, color of seedcoat. 
Hilum on raphe, inconspicuous. Cuticle barely 
separable (just walls of reticulum) from seed
coat. Outer seedcoat. coriaceous, less than 0.1 
mm thick, medium purplish gray. llmer seed
coat membranaceous, amber, not bearing colored 
dot, Endosperm fleshy, white to golden, occa
sionally fluorescing- yellowish white, oily, when 
teased wet emitting conspicuous and minute oil 
droplets. Embryo lineal', slightly curved, ,,-hite, 
one-half length of seed. Cotyledons parallel, one
third to one-half length of embryo, uncleft. 

Capl:wZ(' glabrous, with five to nine incon
spicuous IleI'VeS, lU\rrowly obo\'ate, 15-20 rom 
long, 5-8 mm in diameter, many seeded, tan to 
brown, dehiscing by five to nine apical pores. 
Strle absent. Stigmatic elise flat to conve.x with 
five to nine rays. 

X(lies: Blilld eyes,. an anUlutl, has been intro
duceel into eastern l:nitecl States from Europe. 
It has become natUralized in nelds, roadsides, 
thickets, and disturbed sites, especially near 
habitations. Smali (7£) listed three common 
names, smooth-fruited poppy, blind-eye head
ache poppy, and long-pod poppy. The plant is 
illustmted in Gleason (21), Radford et a1. (62), 
and Steyermark (75). 
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Puptwer hybridum L. 

~~ 
~__~.~__~C~____=D~______~E~ 

['II/IlII'n' "1i!I/·jcl/Iw: .t. S\'i'd::; -, 10; 11. silhoupU.. of 

s"I"\::; • J; C, "IHlllSP"'I'lIH'mhryn dl'Uwing' }~ Ill; J), 

ddu~(·(·nt Ntl1~tllp " 1; [~', l·ltJ'::;U!l· tllH'X ,~ .1. Gunn 
1 fI:!:II, g-rl't'nitu\ls(' /{l'II\\ n (~:\ I , 

A1IlERICAN }'APAVl'JRACEAE 

Rou;dl Poppy 

Scce/. 0.7-1.4 ' O';!-O.7 :.' 0.11-0.7 mm, reni
form to C-sJmped, wit.hout apical depression, 
otcasitmally bearillg' emergent basal nipple, 
terete in eross sedion. Seec1coat dull, pale to 
dark odH;'r Lo bro\\'n, not \\'rinkled, reticulate. 
Reliculum moderate to bold, at 30 X essentially 
siraig'hl \\'alls (011 <:lose examination walls a 
series of minute curves) forming a l'egulal' pat
teI'll of lllodentle squal'e 01' circular to vertically 
redangular field:,;, frequently lighter than seed
coal. Aril ah:,;ent. Raphe a line or lo\\' ridge one
rOll rth to one-th i tel lengLh of seed, color of 
see(\eoal. Hilum on raphe, inconspicuous, Cuticle 
barely separable (just walls of reticulum) from 
seedeoal. Outer seedcoat coriaceous, less than 
0.1 mm thick, pale to dark oeher. Inner seeclcoat 
membranaceous, pale amber, not bearing colored 
dot. Endosperm fleshy, whitish, rarely tluoresc
ing yellowish \\'hite, oily, when teased wet 
emitting' conspicuous and minute (resembling 
smoke) oil droplets. Embryo linear, white, one
half length of seed. Cot~·ledons parallel, one
thin1 to one-half lenglh of embryo, unc1eft. 

Capsule bearing- hispid spreading or recur\'ed 
tan bristles, wiLh four to eight conspicuous 
nel'\'e:,;, ellip$oic1al to ovate, 9-12 mm long, 5...:.7 
mm in diameter, many seeded, tan to brown, 
deh isci ng by fOUl' to eight apical pores. Style 
absenl. Stigmatic disc flat to convex with four 
to eig'ht rays, 

.Yotnl: Rough poppy has been .introduced into 
the T'nitecl States from Eurasia. It has become 
naturalized in 'fields, vineyards, and disturbed 
siles in lV[odesto and L..)S Angeles Counties, Calif. 
Seeds were probably introduced from Australia 
in wheat shipments (6.:1). It has been reported 
ag an escape from culth'ation in Swain County, 
~.c. (6,2), 
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Pap(wer ,uncoil fliiGn·t·lle 

,1 

, \1I 

B c o E 

['flJUI/'/T lI'll'-Olll'ii: ..I. S,'('ti:-: ~ W; fl, silhou£'Ur of SI'PelS 

" t; C, ('m1nsl"'l'l\l'('mhrY(1 drawlnp; >. Ul; D, dt·his
l't'nl l'apsule '< 1; r:. drhiS('f'nt ('apsu\r >, ~. Spl'tznmn 
'..!\O:l, ('millt. l\11,1l1p Ri\'N', Alaska (t:"~l. 

V.S. I)EPAR'l'111'~~1' Oli' AGRICFL'lTRE 

Sred 0.8-1 ". lUi-O.6 '. 0.5-0.6 mm, comma 
shaped. \\'ithout apical dt'pre!>~i(ln. frequently 
bearing- emerg-ent basal nipple. lerete ill cross 
sedion, Seedcoat dull. lig-ht lo dark amher, not 
wrinkled, reticulale. Hetkulul11 moderate, at 30 
, ~lraight lo slightly way)" waHs forming' a 

reg'uIH], lmtlpl'n or small \'E'l'lindly j'p<:t<tugulul' 
to square fIt'lds on dorsal sirle bel'oming irreg'll
lnl'lr sll<.lped on latet'al sides loward hilum, ('olor 
oJ set'deoaL Aril absent. Raphe a ridge, Ot'l'H
sionally IYinglike at midlength. one-hall' lo thl'ee
fourths length of sped, color of ::;ee(koal. Hilum 
011 raphe, inl'Ollspit'uolis. Cuticle inseparable 
from seeclcoal. Outet' seecieoat eoriaeeous, less 
than 0.1 mm thick, light to dark amber. Inner 
&eedeoat membranaceous, amber, not bearing 
colored dot. Endosperm granulm", whitish, fluo
I'eselllg yellowish white, not oily. when teased 
wet emitting no oil droplets. Embryo linear, 
white, liP to one-fourth length of seed. Cotyle
dons paraliel, up to one-fourlh length of embryo, 
uncleft. 

Cap/wit bearing hispic1 hrown to whitish hairs 
not basal!)- tuber<:uhtte, with three to (h'e 
(rarely eight) conspicuous nen'es. obo\"ate to 
cht\'ate, 1~1-~~ mm long, 8-8 mm in di<Ul1eter, 
many seeded, tan to brown, clehiscing apic::allr 
by three to iiYe (ran'ly eight) pores. Style ab
sent. Stig'matic disc .flat to slightly COlwex with 
three tofi\'e (rarely eight) rays. 

~r()l!s: l\1acolill's popp~' i::; an endemic peren
nial of the Arl'tie, Yiz. Asia, Alaska. and the 
Yukon east to the :\Iackenzie l\Tountains. Collec~ 
tions of this species mainlr han:' been .made 
north of the 6:!.d parallel (7$1). Plants gTO\\' in 
aretic and alpine tundra and heathlands Oll 

sandy to gTt.l\'elly soils. P. lIl/ltl nii Enaben and 
P. kedci Porsild are s~'nonyms of this species. 
The plant is illustrated in Hulten (,J1) and 
:Jlacoun (;';0). 
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Papaver lIwliCllllleL. 

IL-I---=8;..1.-1_--=-.I.eI_-=-D..I..-I_----J
E 

PI/pltt'('l' Jl1l1lic(lItic: A, Sel'ds X 10; B, silhoucttp of seeds 
" t; (', l'ndosperm-pmllt711 drawing X 10; D, dehis
l't'nt ('upslllt' X 1; E, dl'his('ent capsllip X ~. Gunn 
LO~aO, Princl' Georgt'S County, Md. (NA). 

Iceland Poppy 

S(('d 0.7-1.:3 '< 0.·1-0.6 >< OA-0.6 mm, comma 
shaped, without apical rlepressiol1, bearing emer
gent to prominent basal nipple, terete in cross 
section. Seecic()a l dull, I iP'ht to dark amber, not 
wrinkled, reticulate. Heticulul11 moderate, at 30 
,,' slraight to slightly wavy walls forming a 
fail'ly regular pattern of small to moderate 
vertically rectangular to square fields on dorsal 
side becoming' irregularly shaped on lateral 
sides low<\rd hilum, color of seedcoat. Aril ab
sent. Raphe a ridge, frequently winglike at mid
length, three-fourths length of seed, color of 
seedcoat. Hilum on raphe, inconspicuous. Cuticle 
barely separable (just walls of reticulum) from 
seedcoat. Outer seedcoat coriaceous, less than 
0.1 111m thick, lig'ht to clark amber. Inner seed
coat membranaceous, pale amber, not bearing 
colored dot. Endosperm fleshy, whitish, fluoresc
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
bryo, uncleft. 

Capsule bearing hispicl brown (white on old 
capsules) 	 hairs not basally tuberculate, with 
(rarely four) seven to eight (rarely nine) con
spicuous nerves, obovate to clavate, 9-20 mm 

rlong, 6-12 mm in diameter, manJ seeded, tan 
to bl"own, clehiscing by (rarely four) seven to 
eight (rarely nine) apical pores. Style absent. 
Stigmatit: disc flat with (rarely four) seven to 
eight (rarely nine) rays. 

Notes: A native of Siberia, Iceland poppy is 
a well-]mown hardy perenn ial garden flower, 
which may persist after planting, especially in 
northern United States and Canada. Several 
cultival's nre available either as rootstock or 
from the flower seed-packet trade. These culti 
val'S are attractive and possess various petaJ 
colors (white, yellow, orange, 01' orange scar
let). Single- and double-flowered forms are 
availahle, and both make excellent cut flowers. 
Bailey (,1) and 1iuiten U 1) depicted this 
species. 
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Papaver pygm(/eum llyclherl' 

" a 

B c o E 

Pap/H'/T }lYEIIl!lll'lon: A, Seeds x 10; E, silhouette of 
s<'l't1s x J; C, endosperm-embryo drawing' X 10; D, 
cll'hi~('I'l\t C:lpsult, X 1; E, capsull' alH~x >~ .1. (ft-C) 
Hpaman and StOlll' 1637, Glacier National Park, 
:\hlllt. (S:\[C); (lJ-E) 'Williams !l!J2, near Stanton 
Lakp, i\[ont. (1:.'S). 

U.S. DEPAR'I'i\lEN'I' Ol~ AGl{[CUL'l'ORE 

Alpine Poppy 

Seed 0.7-0.9 '< 0.:1-0.6 v O.:3-0.G mm, comma 
~hapE'd, without apical clepre~~ion, bearing 
emergent basal nipple, terete in cross section. 
Seeckoat dull, light to mecli.um amber, not 
wrinkled, reticulate. Reticulum moderate, at 30 
" straight to slightly wavy walls forming a 
regular pattern of small vertically rectangular 
to squ<ll'e field~ on dorsal side becoming- irregu
larly shaped on lateral sides toward hilum, color 
of seedcoat. Axil absent. Raphe a line to low 
riclge nne-half to three-fourths length of seed, 
color of seeclcoat. Hilum on raphe, inconspicu
ous. Cuticle inseparable from seedcoat. Outer 
seedcoat corinceous, less than 0.1 mm thick, 
light to medium amber. Inner seec1coat mem
branaceous, reddish brown, not bearing colored 
clot. Enclospe1'l11 granular, whitish, fluorescing 
bluish white, not oily, when teased wet emitting 
no oil droplets. Embryo lineal', white, one
fourth to one-third length of seed. Cotyledons 
pantllel, less than 0.1 mm, uncleft. 

Cn}Jsllle bearing- hispid ta11 basally tuberculate 
hairs, with four to five inconspicuous nerves, 
narrowly obovate, 10-1·1 mm long, ·1-6 mm in 
diameter, many seeded, tan to brown, clehiscing 
by foul' to five apical pores. Style absent. Stig
matic disc flat to convex: with four to five rays. 

Noll'S: Alpine poppy is an endemic perennial 
of the talus slopeg of the higher mountains of 
southeastern Alberta an(l southwestern British 
Columbia to northwestern :i\Iontana. This dish'i
uUtiOll essentially follows the axis of the COll
tinental Divide. Lt)ve (47) treated this species 
in detail and the plant is illustrated in Hitch
cock et a!. (30). 

http:mecli.um
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['rtJIIlI'C/' tculil'cIluHI: It-B, Sc;f'ds X 10; C, silhouette of 
~\.t't!~ '< I; n. PIHlosperm-Plllhryo drawing X 10; E-F. 
~ap$Ules Xl; n, dehiscent capsule X 2. (.·t. C) An
d.l'r,;on .18~l. Deering, Alaska (ISC); (8, D) Cody 
157~, Southhalllpton [::;Iand, K('cwatiil Di.,trict, North
W(,lIt lPrritol'ips (DAO); e, Douglass and Douglass 
!iO-Ul\"l. Grand County, Colo. (COLO); (F-G) Strutz 
'~:18. 1':1::<[ of Cantwell, Alaska (RRY). 

Al\1ERIGAN PAPAVERACEAE 

Arctic Poppy 

Seed of two sizes, larger 0.9-).2 X 0.'1-0.6 X 
0,4-0.6 mm, smaller 0.6-0.7 X 0..1-0.5 X 0.'1-0.5 
mm, comma shaped, without apical depression, 
bearing emergent basal nipple, terete in cross 
section. Seeclcoat dull, nmber, not wrinkled, 
retkulale. Reticulum moderate, at ;30 )< straight 
tn slightly way,\' walls forming a regular pattern 
of small vertically rectangular to square fields 
Oil dorsal side becoming' irrcgulm'ly shaped on 
lateral sides toward hilum, color of seedcoat. 
Aril absent. Raphe a ridge, occasionally becom
ing winglike at midlength, three-fourths length 
of seed, color of seedcoat. Hilum on raphe, in
conspicuous. Cuticle inseparable from seedcoat. 
0nter seedcoat eoriaceous, less than 0.1 mm 
thick, amber. Inner seec1coat membranaceous, 
amber, not bearing colored dot. Endosperm 
fieRhy, whitish, fluorescing yellowish white, oily, 
when teased wet emitting conspicuous and mi
nute (resembling smoke) oil droplets. Embryo 
lineal', white, one-seventh to one-sixth length of 
seed. Cotyledons pat'al1el, less than one-fourth 
length of embryo, uncleft. 

CCL}J8ule bearing hispid brown (rarely whit
ish) hairs not basally tuberculate, with five to 
eight inconspicuous nerves, obovate, 10-18 mm 
long, 5-0 mm in diameter, many seeded, tan to 
brown, dehiscing by five to eight apical pores. 
Style absent. Stigmatic elisc flat to slightly con
vex with five to eiP'ht rays. 

Notes: Arctic POl)PY is an endemic perennial 
of northern North America, especially along the 
coast of western and northern Alaska. Plants 
al'e less common in interior Alaska, Yukon, and 
the Rocky Mountains to Alberta. They reoccur 
in east-central Utah and Colorado in high alpine 
areas. This Rpecies is composed of a series of 
populations that vary from each other in minor 
characteristics. Synonyms include P. kluanensis 
D. Love, P. la}Jponicwn (Tolm.) Nordh., and P. 
mcconnellii Hulten. Hulten (;]1) illustrated this 
plant under the two subspecies of P. la2J1JOni
cum. 
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Pllp"ver rlw('Cls L. 

~~ 
\ }
".:"'.'~" ~' 

B c D 

t>II/1tU't'/' rlwms: .l, S!,pds X to; n, silhouett(' of seeds 
xl; C, ('I\(lo~pl'rm-el11hI'Yo drawing x 10;. D. dphi;;
Ct'nt ('apsule Xl; B, dehis('('nt capsule X :2, llnk\' and 
IIursl 17~.l2. g'r{'('nholl~(' g-rown (NA). 

F.S. m:PARTilLEi.';'l' OF ,\GRICUL't'URE 

COl'n Poppy 

SIl'd 0.7-1 -, 0.:5-0.7'- 0.5-0.7 mm, reniform 
01' nearl~' so, without apical depression, OCCH

sionally bearing' emergent basal nipple, terete 
in cross seeUon. SE'E'c1coat clull, amber 'with pur
plish sheen, not wrinkled, reticulate. Reticulum 
rnocleratt' to hold, at :iO, waxy walls forming 
a reg-ular patf:(\l'll of small to moderate square 
to \'erlkall,\' redang-ulal' fields, eolor of seed
coat to lighter. Al'il absent. Raphe a line to lo\\' 
l'idge one-follrth to one-half length of seed, color 
of seeckoat. Hilum on raphe, inconspicuous. 
Cuticle barely separable (just walls of reticu
lum) from seedeoaL Outer seecltoat coriaceous, 
less than 0.1 111m thick, amber. Inner seedcoat 
membranaceous, pale amber, not bearing colored 
clot. Endospel'm fleshy, whitish, fluorescing yel
lowish white, oil~r, when teased ,ret emitting 
conspicuous and minute (resembling smoke) 
oil droplets. Embryo linear, slightly curved, 
white, three-fifths length of seed. Cotyledons 
parallel, one-haLf length of embryo, uncleft. 

C((}J,'w/r' glabrous, with 8-18 conspicuous 
nerves, subglobose to broad-ovate, 10-15 (-20) 
mm long, 8-15 111m in c1iametel', many seeded, 
lan to brown, elehiscing by 8-18 apical pores. 
Style absent. Stigmatic elise flat to slightly con
vex with 8-18 rays. 

~T()t(,8: Corn poppy, a native annual of the 
Old World, has become 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 l)Ol)PY, and 
Shirley popp~r. CnltiYars are sold by the flower 
seed-packet trade under the common name 
Shirley poppy. Various flower colors and petal 
numbers and shapes are clYailable. The artificial 
Amedcan Legion poppy is modeled from a red
flowered cultivar. The plant is illustrated in 
Gleason (21). 
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PIl/)(IV(!r SOllllli.jeru.1II L. 

PUjlill', I' IWlIwiftTIIIII; Lt, S('('tis x 10; B, silhouette of 
:;('1'11:; A 1; C. pndo:{llerlll-('mbryo drawing x 10; D, 
imil'hi:wt'nt capsule x L. ])uk(' and Hurst 17143, Held 
g:r<'wl1 (NA), S,'(>ds of thrN' cultivurs of P. sOllmi/
1'1'1011 sl'lPctN\ to illustrall' external topographic vari
atinns, viz, 5tZl'. n·ticulation, and color \'ariation as 
shnwn in black and while photographs (x :t 0): E, 
Light-gray sPOtts, and F, blue-gray seeds from Ko
l1arka, Afghanistan; <:, beige to white seeds from 
UniVl'rsity I1f SpatHe Drug Plant Garden (no vouch
ers). 

COJUJUOJl Poppy 

S('cc/ 1-1.5 ~•• O.R-1.2 ',< 0.7-1 mm, reniform, 
without apical c1epl'es1;iotl, occasionally bearing 
emergent baSed nipple, slightly flattened to 
terete in eross section. Seedcoat dull, white 
through light to dark amber or bluish to black
ish, not wrinkled, with compound reticulation. 
Primal'Y reticulation moderate to bold, at :30 X 
straight walls forming H regular patterll of 
mocierate irregular fielcis, color of seedcoat to 
light.er, conlaining a secondary reticulation with 
straight lines c1arker than seedcoat formi.ng a 
regular pattern of minute irregular fields (diffi
cult to see on lightest and darkest seeds). Aril 
absent. Raphe a ridge to wing one-half length 
of seed, color of seedcoat. Hilum on raphe, in
conspicuous, but frequently surrounded by a 
dark circle or spot. Cuticle separable or barely 
so from seedcoat, white to pale amber. Outer 
seedcoat coriaceous, less than 0.1 nUll thick, 
color of seed. Inner seedcoat membranaceous. 
dark amber to white (depending on outer seed
coat color), not bearing colored dot. Endosperm 
fleshy, "chite, rarely fluorescing faint bluish 
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. 
Cotyleclons parallel, one-half length of embryo, 
ullcleft. 

CCL])8Ule glabrous, with 5-15 (-20) incon
spicuous nerves, subglobose to oblong, 2-6 cm 
in all dim.ensions, many seeded, tan to brown, 
dehiscent or indehiscent in most cultivars. Style 
absent. Stigmatic disc concave to convex with 
5-15 (-20) rays, separate at apex. 

blotes: Common poppy, a native annual of 
EUl'asia, is a multiuse plant that seldom becomes 
naturalized in the United States and Canada. 
Live seeds of cultivars \\'ere sold in the United 
States but now may not be offered for sale. In 
addition to ol'llamental and narcotic uses of the 
common poppy, its seeds are used in baking 
(poppyseed rolls) and to make an edible oil. The 
plant, also known as opium poppy and garden 
poppy, is i11ustmted in Bailey (3), Gleason (21), 
Small (72), and Steyermark (75). 

http:formi.ng
http:light.er
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Papaver 1I1f1lpniei Pon;iltl 

A c o 

['1I[1nl'('I' 1I'lIlpold: -t, C, Capsules xl; lJ, ('UPHlll!:' X ~; 

n, enpsul!' UI)('X X ~, (.,.t-B) POl'sild and POl'sild 
1:l5~, Seward Pl'ninsula, Alaska (CS); (C-IJl Pegali 
202, r'\'atlwl' RiVl'l', Alaska (BRYI. 

\Valpult·'s Poppy 

!:ired of Walpole':; poppy wa:; utUwailable to 
us during our study of this family, In the type 
clesniplion, seeds are described as "l.0 to 1.2 
mm long', ('rescellt-shaped and somewhat shiny" 
(,jf}) , Fnm1 thi:; p:oneral clesniption one would 
l':qll'l'l seeds or this species to bE' similar to 
seeds of otlwr nati\'(' Alaskan species, viz, p, 
alaskall/tIIl. 7>, (llI)()}'os(,IlH/, p, IIw('ollnii, p, })U{J

lila/'ll III, and P. mdic((tlllll. Howe\'er, this sur
mise may be falsely drawn. 

Capsnle bearing hispicl whitish to brownish 
bwmll~' tubel'cltlate hairs, with [<lUI.' to five con
spicuou:; nerves, obo\'ate-clavate, 8-1f5 111m long, 
.I-!l mm in diameiel', mallY seeded, tan to brown, 
dehiscing by foUl' to five apical pores, Style 
absent. Stigmatic disc flat to slightly convex 
with fOUl' to five rays, 

:Vot!'.'!: \Vaipole's poppy .is an endemic peren
nial of the Arctic from easternmost Sibel'ia to 
Seward Peninsula and southward to the Kus
kolndm Delbt region (Goodnews Bay). The 
plants are found in the tundra and heathlands, 
often in gravel or on rocky outcrops, Unlike 
other native Alaskan species, this species is 
distinct and does not appear to be closely re
lated to the other species previously listed, Its 
leaves are subentire to few lobed, entirely gla
brous, almost coriaceous, and dark green, The 
other Alaskan poppies bear leaves that are once 
or twice pinnatifid, pubescent, not coriaceolls, 
and not clark green because of the presence and 
color of the pubescence. The capsule shape is 
also different. POl'sild (5.9) incl uded a photo
graph of the type with his original description. 
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Pllltystcllwn calijorniclls Bentham 

l'lll/ysfOIl()/I "U!!f,ll"l!i,'us; A. SPNls x 10; B, fruit scg
nlt'ntl" " til; C. ~ilh(llH'tt(' of :;('pels Xl; n, pndosperl11
I'm!!!"y" (lmwing' '<: llJ; z.:-F, complf.'t P aggl'rgatf.' 
ft'\lit~ , 1: (;. l'lI1gh' pistil x 1. (A-lJ) Heller 81,6. 
Ft'I'sllo l'ounty. CahL (U~ l; (8-U) GrN'np, ('nlltra 
(")~ta Coullly, Calif. (US). (Largpst speds in 11 Sf.'
Ipded ffllm \Jth,'!' :::alllpieo to show sizf.' Yariation.) 

Cream-Cups 

Seed:; 0.8-1.7 v 0.5-1.1 >: 0.5-1.1 mm, reni
:for111 to comma shaped to ellipsoidal with one 
flattened side, at ::\0, ,,'ith conspicllous sub
apical ])atch or depression, bearing emergent 
basal to subbasal nipple, terete in cross section. 
Seed('oat shiny, light amber to dark reddish 
brown, not wrinkled, appearing nonl'eticulate. 
Reticulum incon::;picuous, at 30 X straight walls 
forming an irregular pattern of minute irregu
lar field::;, color of seed coat. Aril absent. Raphe 
a line to ridge one-half to three-fourths length 
of' seed, color of seed coat. Hilum between nipple 
and raphe, inconspicuous. Cuticle inseparable 
from seedcoat. Outer seeclcoat coriaceous, less 
than 0.1 mm thick, light amber to cliuk reddish 
brown. Innel' seedcoat membranaceous, hmber, 
often bearing subapical brown dot. Endosperm 
fleshy, "whitish, occasionally 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 parallel, one-half length of 
embryo, un cleft. 

Frllit glabrous or bearing tan to brown hairs, 
without nerves, composed of 6-25 aggregated 
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 (fl). An obsernttion by Curran (10) 
that some races may have some degree of 
dehiscence has not been sugg'ested by other 
taxonomists. Style 2-10 mm long. Stigma one 
strap-shaped flap per pistil. 

Xates: 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, below 900 m from Coos County, Oreg., to 
Baja California and east to Utah and Arizona. 
Greene (2.1) recognized 57 species in this 1 
::;pecies com]llex. Although plants are highly 
variable, few taxonomists have recognized this 
n1(U1~! species. :vrunz (;).1) recognized six vari
ieties in California. Abrams (1), Clements (7), 
and .Jepson (.J,,)) illustrated this plant. 

5 Unit 
"~ 

of di;;p(>l'sal is a onr-sprded fruit segment; 
llerds an' sl'ldom sp(m. 
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Rue 111 ('rill rpjrllcill (Slt'Vt'II) DC. 

B E 

Hut'lI1critl I'drnt'tr/; A. Scpds x to; B. silhouette of 
SP('ds Xl; C, t'n(\ospP!'llHll1Ihryo (lrnwing x 10; D, 
in<ipl\is{'(lJlt ('npslllt' ).; 1; B. C'apsul(' apex >: 5. Gllr
rl'tt and iHiitwr !)·107, [lox Eldpl' County, Utah (UT). 

{'.S. D.EPARTl\[E~'l' OF AGRHTL'l'l'RE 

Field-Poppy 

Sced 1-1.5' O.G-l '< 0.6-1 mm, reniform 
and partially angular, withont apical depression 
or basal nipple, terete in cross section. Seedcoat 
dull, light oeher to slate gray, not wrinkled, 
reticulate. Reticulum bolcl, at :30 ./ straight 
winglike walls (which appear double) forming 
a regular pattern of small to moderate circular 
fielch; on dOl'l:lal side becoming moderate hori
zontally oblong' fields on lateral sides toward 
hilum, color of seN1coat 01' light.er. Aril absent. 
l1aphe a line or low ridge one~tltircl to one-half 
length of seed, ('0101' of I:leedcoat to darke" 
Hilum at base of raphe, ineonspicuous. Cuticle 
separable from seedcoat, light amber to £ray 
(forming the winglike reticulation). Outer 
seedcoat ligniflecl, 0.1 mm th ick, amber to dark 
reddish brown. Innel' seec1cont membranaceous, 
pale amber, not bearing colored dot. Endosperm 
fleshy, white, fluorescing bluish white, oily, 
when teased wet emitting conspicuous and mi
nute (resembling smoke) oil droplets. Embryo 
linear, white, one-third to one-half length of 
seed. Cotyledons parallel, one-third to one-half 
length of embryo, uucleft. 

Capsule glabrous (tips of valves may bear 
setae), with three to four conspicuous nerves, 
linear, straight, 3-10 em long', 2--1 mm in cli
ameter, many seeded, greenish tan to brown, 
dehiscing apically by three to four valves sep
arating from three to four fragile ribs, valves 
not deciduous. Style absent. Stigma globuiar 
with three to four confluent lobes. 

Notes: Fiel(l-poppy is a nati\'e annual from 
Eurasia. Seeds were introduced into the Beaver 
Dam region of Box Elc1el' County, Utah. The 
species has now spread and become a noxious
weed seed in Utah. Plants are numerous in some 
areas, though few haye been collected. 

http:light.er
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ROmlll')'1I ('oull.(·ri IInnt') 

C.H1It.,,··l" :Hutilija.Poppy 

Sf ttl 1..1-~' O.~-1.;) , (U·~-1.3 mm, angular 
and irrpg'ulm' to ellip:;oidal with om' !IattellE'Cl 
side. wit\tout apieal deJlI'e~~ion, bearing emer
gent to promitH'IH basal nippll', tE'l'ete to ~Wt·· 
tlll'ial in l'I'OSS sectioll. Septkoat <lull, tnE'dium 
to dark lollu{'t·() brown, not \\Tilll\le\l. com
1I!lUl!d!y I·ptit'u\ate. Pl'inuu-y l'elkulation, formed 
by tllldui<llioll (If l'lliit'll', model'atl' to bold 
:-;traight \\,Hll~ [(IJ'minp: an il'l';:,gulm' llatlPrl1 of 
mlHl~,l';t[e to lal').!:l' i l'l't'glIia!' n(;>I(I~, t'olo1' of seed
('oal, containing a sl'l'ondary rplkulalioll ap· 
Iwarinp: mintllpl~' gl'tttHllar. Aril absent. Haphe 
a ridgp to wiug ollt'-lhird to thl'Pt'-fourths length 
(l[ :iPpd, color 01' Sl't'lleoal to lighter. IIilum at 
base (\t' raphe, t'Ollspil-Ulllls wllt'n lig'hter than 
sp~'dcoat. Cut ide ~t'lHu'ahl(' froUl ~E'e(k()at, brown 
s\lolt~'cl on tan bnckgTound, Outer seedc.oat 
wPHkly lignlfkcl, less than 0.1 mm thiek, outer 
surface whitish, inner surface dark amber. 
llllwr seeclcoat membranHceous, amber, not 
bearing; n ('0101'('(1 dot. Endosperm fleshy, whit
ish, not tlllorp:wil1 g, oil~', when teased wet 
E'mil ling consllielloLU~ and minute oil droplets. 
Embryo lint'HI', white, up to (me-fourth length 
of seed. Cotyledons pnralld, one-fifth length of 
t'mhryo, llllcieft. 

C(lJl,'lltli bearing si.rigo~e tan bristles, with 
7···1~ iUCOllspit'llOtlS nerves, oblong to ovate, ~~
:l,G em long, 1-~ ern in diameter. many seeclecl, 
tan, (lehiseing- apit'ally by 7-12 vah·es. "'hich 
sl'parate from 7 -·12 indu rate ribs, nth'es not 
tlt't'irillous. ~tyle ahsent. Stigma globulnl' with 
7 -12 eonfluNtt I(\be~. 

Slltn~: Cnultt:'l"s matilija-poppy is an endemic 

pprPlmial with a IH'ltrl~r woo(ly hase, of dry 

washes and canyons below t.~~()O m from Santa 

Barbal'a Count,\', Cali C, ~()ulh into Baja Cali
 Utllllilq/ll Rpp.; A-B, Seeds x 10; (,-D, silhouette of 
fomia. Gnn\"ing illstrnetiolls and ilIu:-;tratjol1s 81>(>(18 Xl; E, G, rnc!o8]lr1'll1-embryo drawings X 10; 
(,11' thi~ ,'xeellpllt (J]'lUtnH'lltnl may bp found in F, n, capsules xl; I, bristles x 6. R. Mul/l'l'i (A, 

Hailey (.:), A!.ram:>. (f) and .T PPSOtt (.Ui) also (', E) Balls 1.9761, llal1cho Santa A.11a Botanic Gar
<It· 11, Calif. tNY); (F) Brllson 5885, Ventura County,iHu::;tratt'd thi:-; plant. 
Calif. (l'S). R. irid/oNLiy.t' (8, D, a-I) Eastwood, 
Sunhl Barham County, Cali r. (US), 

\\In tilija-Po II I'Y XO/I'S: The distribution is similar to the pre

~'I rl :-;uuilul' to pl'N'pcling E'xcept thal basal 	 l'plling l'X('ept mon' ('om:;lal. Hybrids between 
the two speeips are Hntilable from the nUl'serynippll' oft"ll ahsf'nl 01' emergent, enc\nspl'rm fre


quently With faint bluish white fluorescence. b'nde. 

('ap,'l'llic ~imilar t~) preceding. 
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SaU!!UilWria ('(/lIl((I(,lIsi,~ J." 

SUIl{!llilllll"ltr 1"IIIIIHi"Jl81;:: A, SE"eds x IO; B, sUhouptle 
of speds '><: 1; C', ('lHlospl'rm-Pll1bJ'Yo drawing x 10; 
LJ, ('apsuh's )( 1. (A-B) Rudel Gat, Korth Dakota 
(1:~); ({'-1» Stump l~~, J('tfPr'Son County, Ky. 
(llHLI. 

BIoodl'oot 

~«('d (exl'ludiug ari!) :L:.:-:L7· ~.:,:-:,:.~, 

:':.:':-:':.X. obontle, bearillg: t'irt'ular apical depre~
:;ion and emergent to elonp;atp hmml nipple, 
terett' in er(l~~ section. ~eetk(lat shiny, bright 
reddish brown (dull <lnd t1l1l wlwn inulUlturf:'), 
fn'qupully wrin klp(\, rpt kulal~'. Reticulum il1
('onspieuous lo mocll'l'<ttt" at :30· sll'aig'ht walls 
forrning all in'eglllar l)attt'J'n tlf minute irregu
lar n('lcl~, ('0101' of seecll'oat. Aril longer than 
seed, attal'hecl from edge or api<:al depression 
nne! t'xtf:'ndinp: bf:'yond hilum, IntIe hOlley colored. 
Raphe ah~ent. Hilum on siele of nipple, C011

:spiCliOUS when lighter Hum seedcoat. Cuticle 
.sepa ruble from see(]c:oat, clark amber. Outer 
sepdcoal lig'ni liec!, 0.1-0,2 mm thick, dark red
dish brown. In11er seedcoat membranaceous, 
yellowish, bearing a;.lical brown dot. Endosperm 
fleshy, whitish, fiuoresdng bluish white, oily, 
,,'hen teased wet emitting' minute oil droplets 
(resembling' smoke). I~mb~'yo rudimentary, 
white, one-ninth to one-seventh length of 
seed. Cot~'ledons divergent, one-fifth length of 
embryo, nncleft. 

Ca}Jsule glabrous, ,,-ith b,'o conspicuous 
nen0S, ellipsoida,! to fusiform, 3-6 cm long, 
;)-15 mm in diameter, many seeded, brown, de
hiscing longitudinally by two YCl1Yes, which sep
arate to base and apex from two fragile ribs, 
yah-es not deciduous. Style <tbsent. Stigma glob
ular with two confluent lobes. 

gotes: Bloodroot, or reel puccoon, is an en
demic perennial of eastern Cantlda and the 
Fnitecl States, southwest to Oklahoma and east
ern Texas (8). A spring wildflower of the mixed 
deciduous forest, this species has seYel'al floral 
and foliar phenot~!pes. Rootstocks have been 
used as medicine, as an emetic, a purgative, and 
a stimulant. The orange-red acrid juice (hence 
the eommon name) was used by American 111
diems for war paint and for dyeing arrow quills. 
The plant is illustrated in Gleason (21), Rad
ford et al. (6;!) , Rydberg (66), Steyermark 
(7;)). and Kingsbury (4.0), who discusses the 
plant'::; potential toxicity. 
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SI'ylOlflt'COll ltetf>rophylla G, Tuylor 

S 111/OIllII'OIt hdCl'ClJlh llil«( .. ;\, Sl'eds X 10; B, silhollt;'ttc 
or :>['('11:,; :, 1; C', ('l1\losp('rnH'mbryo (ll'awing X 10; 
jl, ,h'hit;('l'nt l'apsuh' xl; [~', capsule apex X 4. Gunn 
l!l~:!;;, g'n'('nhomH' grown (NA). 

Wind-Poppy 

Seed 0.7-0.9 >< 0.'1-0.6 '< 0.4-0.6 mm, C
shaped, without apieal depression, bearing 
emergent to prominent basal nipple, terete in 
cross section. Seeckoat dull, dark purplish gray, 
not wrinkled, reticulate. Reticulum moderate to 
bold, at 30 ~< wa\'y walls forming a l'egul<tl' 
pattern of small to moderate squarecifields, 
color of seedcoat. Aril absent. Raphe winglike, 
one-half length of seed, color of seedcoat. Hilum 
on raphe, inconspicuous. Cuticle separable from 
seec1coat, tan. Outer seeclcoat coriaceous, les,:; 
than OJ. mm thick, dark brown. Inner seedcoat 
membranaceous, amber, not bearing colored 
clot. Endosperm fleshy, whitish, occasionally 
fluorescing faint bluish white, oily, when teased 
wet emitting minute oil droplets (resembling 
smoke). Embryo linear, slightly curved, ,Yhit
ish, two-thirds length of seed. Cotyledons paral
lel, one-third to one-half length of embryo, 
uncleft. 

Capsule glabrous, with ~11 conspicuous 
nerves, obovate to turbinate, 10-22 mm long, 
4-7 mm in diameter, many seeded, tan to 
brown, dehiscing by 4-11 apical pores. Style 
1-3 mm long. Stigma globular with t!-ll con
fluent lobes. 

!'-,:otes: Wind-poppy is an endemic annual of 
central California (Lake and Fresno Cos.) 
south to Baja California (to the south end of 
Sierra San Pedro MartiI') , 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 
il'Ieconopsis, this species was transferred to 
Pa]Jal'(,1' by Greene and then placed in its own 
genus by Taylor (77). Wind-poppy resembles P. 
califo1'nicmn in habit except for the style and 
fruit, which are unlike those of any othel' spe
cies of Papal'(,I'. The plant is illustrated in 
Abrams (1) and Jepson (35). 
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StylopllOrlllll tliphylllllll (iUidullIx) ~utlall 

Q 
B c E 

~fllloJlJ!IIrum diphlllllllll: A, Sf'('d~l x 10; B. silhouettf' 
(If sl'pds Xl: ( .. ('ll(itn'lwrm-pl)1bt'Y(1 drawing X 10 j 
1). illdphi~('\'l\t ('apsuit' xl; l~" dehisc('lIt ('apsul(' X 
1. IA-C', HI Pulm!>r :WHl!1, Stoddard County, 1\10. 
(US); (ill ltuth :!:!!), Knox County. Tl'nn. (L'S). 

l'.::>. l>EPA[{'r~fE:-\'l' O~' ftGRHTL'lTRE 

Cdandint.·,PoPP)' 

Slid (excluding-ani) 1.£>-:2.1 '1.~-1.5' 
l.:2·-Li mm. obovate, bearing apit-al to :;ub
Hlli('al cil'cular clellre:;:;ioll 01' redcli8h dot and 
emergf'nt to prominent ba8al nipple, terete in 
l'ro:;s sedioll. Sf:.'erIr:oat rIull. pale browll, not 
\\Tinkled. retieulate. Retkulum moderate, at ~~o 
, straight walls fonnitlg a reg-ular pattern of 

smalllo model'ute irregular tlelcl:;, eolor of seed
c(jut. A1'il longer than seed, wiele and l"ufT1ed, 
atlaellL'd at apieal depression and extending be
yond hilum, honey colorecl (when teased wet 
emitting minute oil droplets resembling smoke). 
Haphe absent. Hilum on side of nipple, con
splellous when whitish. Cutiele separable from 
seedeoat. translucent, pale amber. Outer seed
coat coriaceolls, less than 0.1 nun thick, pale 
brown. Inner seedcoat membranaceous, light 
amber. not bearing colored dot (dot perma
nently attached to inner side of outer seedcoat). 
Endosperm fleshy, whitish, fluorescing faint 
bluish white, oily, when teased wet emitting 
oil droplets. Embryo rudimentary, white, one
se\'enth to one-sixth length of seed. Cotyledons 
di\'ergent, one-.fourth length of embryo, uncleft. 

('al)sulc' bearing hispicl brown to black hairs, 
with fOllr to "five inconspicuous nerves, ellip
soidal, 2-3 em long, 1-1.5 em in diameter, many 
seeded, brown to black,. dehiscing apically by 
fou r tofiye vah'es, wh ich eventually separate to 
base from four to five indurate ribs, vah-es not 
deciduous. Style 3-4 em long. Stigma globular 
with fOUl" to five confluent lobes. 

N o(('s: 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
stoeks have not been recorded as being used in 
making home medicine as have the rootstocks 
of bloodroot (Sanguinaria canadensis). The 
saffron-colored juice of celandi.ne-poppy has no 
recorded uses. Other common names include 
mock-popp:r, wood-poppy, and yellow-poppy. 
The plant is illustrated in Bailey (,1), Gleason 
(21), Small (72), and Steyel'mark (75). 
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