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EUTHAMIA CaMWOSPERMOIDES (COMPOSITAE)

INTRODUCTION

The goldenrods are  one of th e  more taxonom lcally d i f f i c u l t  

groups in  the  Compositae. They have a l l  been aggregated in to  th e  s ing le  

genus, Solidago L . , or variously  placed in  a number o f d i s t in c t  genera: 

Brachvchaeta T & G, B rin ton ia  Greene, Chrvsoma N u tt . , Euthamia N u tt . , 

Oligoneuron Small, P e trad o ria  Greene, and o f course Solidago (Kapoor 

& Beaudry 1966). N u tta ll  (181Ô) when describ in g  th e  genus Euthamia 

expressed doubt as to  i t s  s ta tu s ,  "A subgenus, o r r a th e r  genus, 

re c ip ro c a lly  a l l ie d  to  Solidago and Chrvsocoma."

Torrey and Gray (1942) placed Euthamia in  Solidago, where i t  

remained u n t i l  Edward L. Greene (1902), " re in s ta te d  th e  than  long supressed 

Euthamia."  I t  has been accepted as a separate  genus by B ritto n  ft 

Brown (1913)i Rydberg ( l9 3 l) i  Small (1933), Shinners ( l9 5 i ) ,  and C o rre ll 

& Johnston (1970). Others such as Fernald (1950), Mohlenbrock ft 

Voigt ( l9 5 9 ), Steyermark (1963), and Rosendahl ft Cronquist (1945) have 

tre a te d  th is  group as a sec tio n  o f Solidago. Recent cy to lo g ica l and 

m orphological s tu d ie s  have supported i t s  separa te  s ta tu s  (Kapoor ft 

Beaudry 1966, and S ieren  1970).

Euthamia may be charac terized  by having a coiynbose in flo rescen ce  

w ith s e s s i le  or sh o rt peduncled term inal glom erulate c lu s te r s ;  uniform ity  

o f i t s  le a f  morphology, being s e s s i le ,  l in e a r ,  and e n t i re ;  th e  occurrence

1
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o f g landular punctate do ts  trtiich arc  b is e r la te  g landular trichom es or 

c o l le te r s  which sec re te  a  v isc id  substance{ a d is t in c t  tube and lim b, 

w ith th e  stamens coming f re e  a t  th e  tube summit; and the  d isk  re cep tac le  

more o r le s s  f im b r i l la te .  Solidago  ̂on th e  o ther hand, has racemose to  

p an icu la te  in flo rescen ces; broader and u su a lly  p e t io la te  leaves which 

are  commonly toothed and u su a lly  w ithout g landu lar-puncta te  d o ts ; no 

pronounced d iffe ren ce  in  tube and lim b; th e  filam ents coming f re e  from 

th e  c o ro lla  low in  th e  tube; and th e  recep tac les  without f im b r i l la t io n .

Because of the  s im ila r i ty  in  f lo r a l  and le a f  morphology, species 

reco g n itio n  in  Euthamia i s  d i f f i c u l t .  U sually a combination of 

charac ters  i s  requ ired . Of a l l  th e  sp ec ies , th e  g . g ram in ifo lia -  

gymnospermoides complex has been th e  most d i f f i c u l t .  Of th e  more 

recen t trea tm en ts, Croat (l970) considered th e  gymnospermoides taxon 

as a v a r ie ty , Solidago g ram in ifo lia  (L .) S a lisb . var. gvrnnospermoides 

(Greene) Croat. S ieren (1970) considered i t  as a  separa te  sp ec ies , 

Euthamia gymnospermoides Greene* In  th is  study, an enqphasis was placed 

on understanding the  am plitude o f morphological v a r ia tio n  in  th e  sp ec ies , 

th e  v a r ia tio n  w ith in  a d i s t in c t  genotype or clone, and th e  in flu en ce  of 

various environmental co n d itio n s.



METHODS

Euthamia gvtnnospermolxies was examined throughout i t s  

geographic range, but th e  major a rea  o f study was so u th easte rn  Oklahoma. 

Table 1 gives th e  lo c a tio n  fo r  c e r ta in  populations vdiich were chosen 

fo r  study. F ie ld  s tu d ie s  were made in  th e  sp ring  and f a l l  i n  south and 

no rth  Texas, L ouisiana, Alabama, and Arkansas. S everal f a l l  t r i p s  were 

made to  Colorado, Wyoming, South Dakota, Kansas, M issouri, I l l i n o i s ,  

Wisconsin, M innesota, Michigan, and O ntario . The only sp ec ies  of 

Euthamia not observed in  i t s  n a tu ra l h a b ita t  was E. galetorum  Greene, 

a p la n t o f southern  Nova S co tia . Local populations o f E. gymnospermoides 

near Durant, Oklahoma were monitored every o ther week fo r  a  year.

A tra n sp la n t garden was e s ta b lish e d  a t  my residence  lo ca ted  in  

Durant, Bryan County, Oklahoma. A minimum o f 5 c lu s te rs  o f  rhizomes 

c o llec ted  from each s i t e  in  th e  f a l l  or e a r ly  sp ring  were e s ta b lish ed  in  

po ts and s e t  in  th e  ground in  f u l l  sun. T ransplant m a te r ia l received 

from Dr. Anderson was d iv ided  in to  2 po ts per s i t e .  Euthamia gymno

spermoides was tra n sp lan ted  from Blue R iver, Lake Texoma Roosevelt B ridge, 

Hockley, Emporia, and Manhattan. Euthamia lep tocephala  (T & G) Greene 

was obtained from Angelina R iver and Brazos. Euthamia te n u ifo l ia  (Pursh) 

N utt, was tra n sp lan te d  from Dauphin I s la n d , and Euthamia o c c id e n ta lis  

N utt, from S te r l in g .

C ap itu la r develo)^}ment v a r ie s  w ith in  a population  allow ing

3



TABLE 1 

STUDY SITES AND LOCATIONS

EUTHAMIA PERMOIDES

Audrain

Blue River

Goal S tr ip  Mine 

Durant Seep

Emporia 

E s te l le  Drive

Gladstone

G reenleaf

Hockley

Kingston

M issouriI Audrain C o., clone growing along fence 
6 ml west and 5 mi south o f  Laddonia* J  & C 
Taylor 12032.

Oklahoma, Bryan Co., se c tio n  l in e  road 7 mi e a s t 
and 0.75 ml south o f Durant, n o rth  o f  o ld  highway 
70, sandy road bank. J  & C Taylor 914^.

Oklahoma, McIntosh C o., n ea rly  barren  mound ad jacen t 
to  abandon coal mine p i t ,  4 mi e a s t o f Checota.

Oklahoma, Bryan Co., 1.25 mi e a s t and 2 mi n o rth  
o f Durant. R evegetating o ld  spring  and seep 
c leared  about 50 years ago.

Kansas, Lyon Co., seepy h i l l s id e  a t  th e  n o rth  
edge o f town near c i ty  park , Emporia.

Oklahoma, Bryan Co., 1 mi n o rth , 1 .5  mi west o f 
Durant about 50 yards south of th e  in te rs e c t io n  
o f E s te lle  Drive and Chuckwa S tre e t ,  g en tle  n o rth  
fac in g  slope. J  & C Taylor 12393*

I l l i n o i s ,  Headerson C o., growing in  wet depression  
ad jacen t to  Gladstone Lake in  th e  Headerson County 
Conservation Area. J  & C Taylor 12047.

Oklahoma, %iskogae C o., rev eg e ta tin g  p as tu re  ju s t  
south o f th e  Youth Camp a t  G reenleaf S ta te  Park,
1& nd sou theast o f  Muskogee. J  & G Taylor 10263. 
The clones were lo ca ted  in  th e  b as in  o f  a  drainage 
p a t te rn ,  an ad jacen t d ra ined  s i t e ,  and a  th i r d  
In  an open stand o f Rhus d à b r a .

Texas, H arris  Co., wet ro ad sid e , U S Hy 290, ju s t  
sou theast o f Hockley c i ty  l im i ts .

Oklahoma, M arshall C o., freq u en tly  horse grazed 
p a s tu re , tr ia n g u la r  i n  shape, lo ca ted  a t  th e  e a s t 
edge o f Kingston. J  & C Taylor 9274 and 9275*



Lake Texoma
Clones A, B, C, 
G| and E.

Oklahoma, Aryan Co., grazed Corps o f S ig ineera  
pu b lic  le a se  land  ad jacen t to  Lake Texoma, 3 mi 
e a s t o f  th e  end o f Roosevelt Bridge, and 10.8 ml 
west o f  D urant. NŴ , Sec. 331 T6S, R7E.
A ll lo ca ted  w ith in  th e  same 0 .5  ac re . Clone A 
(J  & C Taylor 12440 and 15154), Clone B (J  & C 
Taylor 12A41 and 15155)t Clone C ( J  & C Taylor 
12442 and 15156), Clone D (J  & C Taylor 12443 and 
15157)1 Clone E ( j  *  C Taylor 12444 and 15158).

Lake Texoma
Roosevelt Bridge

Manhattan

Oklahoma, Bryan C o., 2 mi e a s t o f  th e  west end 
o f Roosevelt Bridge across  Lake Texoma, 11.5 mi 
west o f  D urant. N t^, NW ,̂ Sec. 33i T6s, R7E,
J  & C Taylor 9277.

Kansas, R iley  Co., Ju s t  n o rth e as t of Manhattan, 
obtained from Dr. Loran C. Anderson.

EUTHAMIA LEPTOCEPHALA 

Angelina R iver

Brazos

Texas, Angelina Co., f lo o d p la in  o f th e  Angelina 
R iver, 11 mi south o f Nacogdoches.

Texas, Brazos Co., tra n sp lan ted  from th e  M anhattan, 
Kansas garden o f Dr. Loran C. Anderson (No. 318O).

EUTHAMIA OCCIDENTALIS

S te r l in g Colorado, Logan C o., from th e  flo o d p la in  o f the  
P la t te  R iver, j u s t  e a s t  o f  S te r l in g . J  & C 
Taylor 8970.

EUTHAMIA TENUIFOLIA 

Dauphin Is lan d Alabama, Mobile Co., from th e  p ine woods a t  the  
e a s t s id e  o f  th e  Audubon B ird Sanctuary, lo ca ted  
a t  th e  e a s t  end o f Dauphin Is la n d . J  A C Taylor
12855.



c lonal id e n t i f ic a t io n .  This marked d is t in c t io n  made i t  p o ssib le  to  ^ 

a s c e r ta in  whether a p a r t ic u la r  clump o f  p lan ts  was a s in g le  clone or a 

m ixture o f sev era l genotypes. Other c h a ra c te rs , such as th e  unusual 

growth p a tte rn  o f some In flo rescences o f an E s te l le  Drive clone, were 

confirm ation of reco g n itio n  o f c lo n a l h a b it .

S e lf  f e r t i l i z a t i o n  and/or apomixis c a p a b i l i t ie s  were stud ied  by 

th e  exclusion  o f p o ll in a to rs  from In flo rescences a t  th e  E s te lle  Drive 

and Durant Seep lo c a tio n s . InfDorescences were covered w ith double 

la y e rs  o f nylon s tock ing  «Aille s t i l l  in  bud. A fte r some over-w intering  

had occurred n a tu ra lly  on th e  p la n t,  heads were harvested  in  January, 

s to red  in  b o t t le s ,  and examined fo r  f r u i t  m aturation .

Germination eiqieriments commenced on A pril 2 , when f r u i t s  from 

covered and uncovered heads were placed on f i l t e r  paper in  10 s t e r i l e  

p e t r i  d ish es  and flooded w ith  d i s t i l l e d  w ater. Dishes were incubated a t  

room tem perature under two cond itions: in  a  dark  cab inet and on a sunny 

west window s h e lf .  A second s e t  o f germ ination eiqxiriments were 

conducted vAien cross  p o llin a te d  f r u i t s  were placed on s o i l  su rface o f 

p o ts  con ta in ing  sandy loam. They were su b irr ig a te d  every o ther day, w ith 

some d ry ing  o f th e  s o i l  su rface  occurring . Another s e t  o f  100 achenes 

were sc a tte re d  on th e  s o i l  su rface  o f po ts placed in  a  pan containing 

6 cm o f w ater, which kept th e  s o i l  su rface  co n tin u a lly  wet. The e f fe c t  

o f  f r u i t  age on germ ination was examined by u sin g  f r u i t s  co llec ted  in  

January 1972 and s to red  in  j a r s  u n t i l  March 1973* F ru its  from uncovered 

in flo rescen ces  «rere grown in  flooded s t e r i l e  p e t r i  d ish es  incubated in  

th e  l ig h t  a t  room tem perature.

Drought experim ents were conducted w ith £ . gymnospermoides from
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Lake Texoma Roosevelt B ridge, and with E. lep tocephala  from Angelina 

River* Four po ts o f each species  were removed from th e  ground, s e t  in  

a m etal pan, sa tu ra ted  w ith w ater, and placed in  p a r t i a l  shade to  slow 

drying. The p lan ts  received only  one supplementary w atering during  a 

b r ie f  r a in . P lan ts  were allowed to  dry u n t i l  a l l  upper p o rtio n s  o f the  

p lan ts  had permanently w ilted . The pots were then  rew atered and kept 

m oist to  check fo r  rhizome su rv iv a l.

Flowering phenology was stud ied  in  th e  tra n sp la n t garden by 

marking in d iv id u a l in flo rescen ces  with colored yam s and m onitoring 

them d a ily  to  determ ine flow ering  sequence. During a 5 day period , 

p la n ts  were examined from th e  southern area o f range in  th e  Red River 

v a lley  in  Oklahoma to  i t s  n o rth e rn  range in  I l l i n o i s ,  and r e la t iv e  

flow ering tim e was noted.

Chromosome m a te ria l was co llec ted  from 10 popu la tions: 5 from 

Lake Texoma, 3 from E s te l le  D rive, and 1 each from Audrain and Gladstone. 

Buds were k i l le d  and fix ed  i n  a  6 (chloroform ): 3 (95^ e th an o l) : 1 

(g la c ia l  a c e tic  acid) so lu tio n , washed w ith 3 changes of 759̂  e th an o l, 

and then  s to red  o r immediately s ta in ed  with a lco h o lic  carmine-HGl. The 

f lo r e t s  were d issec ted  in  45% g la c ia l  a ce tic  a c id , mixed w ith  Hpyer*s 

mounting medium, and then  squashed (Anderson, 1954) •

P lan t d en s ity  was determined w ith th e  a id  o f a  22.3  cm^ wire 

frame. Depending on whether th e  numiber o f p la n ts  to  be c o lle c te d  was 

100, 50 o r 30 , d a ta  o r c o lle c tio n s  were made from th e  10, 8 o r 5 p la n ts  

n ea re s t th e  l e f t  to e  t i p  a t  predeterm ined paces t h r o u ^  th e  population . 

Percent branching and a p ic a l meristem damage i s  based on 100 p la n ts .  

F if ty  p lan ts  were co lle c te d  from each o f the  follow ing: Coal S tr ip  Mine,
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Sapulpay Gladstone! 3 clones from Greenleaf# and 5 clones from Lake 

Texoma. An a d d itio n a l 30 p lan ts  were c o lle c te d  on th e  same date# one 

year la te r#  from each o f th e  5 Lake Texoma clones. P lan ts  were measured 

fo r  some or a l l  o f th e  follow ing d a ta : T o ta l height# height a t  which

Inflo rescence branching commenced# ap ic a l meristem damage, leng th  of 

secondary leaves# width o f secondary leaves# len g th  o f primary stem 

leav es , width o f prim ary stem leaves# number o f  heads on th e  u ltim a te  

peduncle# heigh t o f  in v o lu c ra l bracts# number o f  ray  flowers# number o f 

d isk  flowers# t o t a l  flowers# and flow ering co n d itio n .

The fo llow ing h e rb a ria  c o rd ia lly  extended to  me the use o f 

th e i r  f a c i l i t i e s  fo r  th e  examination o f t h e i r  herbarium specimens o f 

Euthamia and Solidago; OS# DOR, KSTC# LAP# MIN# NLO# OKL# OKLA, RM,

SMO, UNA# USTA. The follow ing herb aria  loaned Euthamia and Solidago 

m ateria l: LAP# COIX), OKL# MO# ÜS. Sets o f  specimens co llec ted  

during th is  study a re  deposited  a t  Durant (DOR), Norman (OKL), and 

D allas (SMO).



RESULTS

TRANSPLANT STUDIES A ll species o f Euthamia were e a s i ly  tra n sp la n te d  i f  

rhizomes were kept moist* Euthamia gymnospermoides tra n sp lan te d  from 

both very  wet seeps and from upland p r a i r i e  s itu a tio n s  grew and flow ered 

in  th e  p r a i r i e  conditions o f  th e  tra n sp la n t garden w ithout supplementary 

w atering . Euthamia lep tocephala  tran sp lan ted  from th e  f lo o d p la in  o f  the  

Angelina R iver grew w ell i n  shaded and sunny w ell-d ra ined  lo c a tio n s , 

sui'v iving sou theastern  Oklahoma's summer drought p e rio d s. P lan ts  from 

Hockley, re fe r re d  to  E. p u lv eru len ta  Greene, dropped t h e i r  prim ary stem 

leaves a t  th e  same tim e and could n o t be re a d ily  to ld  a p a rt from £ . 

gymnospermoides from Lake Texoma, Emporia, and Manhattan.

EiithAmia te n u i fo l ia . tra n sp lan ted  from a  pine woods on Dauphin 

Is la n d , grew re a d ily  and survived a sunny lo ca tio n  w ithout supplementary 

w atering . On th e  o th er hand, &. o c c id e n ta lis  tra n sp lan ted  from S te r l in g  

was p lan ted  in  a  sunny lo c a tio n . The so le  survivor req u ired  freq u en t 

supplementary w atering to  prevent w iltin g . I t  was subsequently  re lo c a ted  

in  a shaded spot on the  n o rth  s id e  o f th e  house, but i t  d id  n o t surv ive 

th e  nex t summer.

PHENOLOGY In  southern Oklahoma, emerging leaves appear as e a r ly  as mid- 

January , and growth continues somewhat slowly u n t i l  warm w eather. 

Sprouting from rhizomes and growth o f new p la n ts  continues throughout 

e a r ly  sp rin g . A specimen from Lake Texoma Roosevelt Bridge tra n sp la n te d
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to  my o f f ic e  was su ccessiv e ly  measured fo r  h e ig h t: Feb. 11-4.8 cm;

Feb. 21- 5.6  cm; Feb. 28-8.9 cm; March 8- 17.O cm; March 22-25.9 cm; and 

May 21- 36.7  cen tim eters. In  May, secondary branching beg ins, and by 

l a t e  June, much of th e  t o t a l  p lan t heigh t has been obtained .

Flowering i s  from August in  n o rth e rn  populations of £ . ^

fflrmnospermoides to  l a t e  October in  south Texas popu la tions. About one- 

h a lf  o f  th e  in v o lu cres  o f a s in g le  clone open w ith in  2 days. These a re  

ty p ic a l ly  th e  te rm in a l heads. T otal flow ering  time fo r  aqy given clone 

may be as long as th re e  weeks as th e  f in a l  l a t e  flow ering heads come 

in to  bloom. In  a s in g le  popu la tion , some p la n ts  o f fi. gymnosnermoides 
w ill  have completed flow ering before o th ers  even commence. On th e  

monitored p la n ts ,  a l l  had 4 d isk  flow ers and 9-12 ray  flow ers. The 

sequence o f flow ering  w ith in  an invo lucre  i s  summarized in  Table 2.

REPRODUCTIVE BIOLOGY In  in se c t exclusion  e:q>eriments, Euthamia 

gymnospermoides produced mature f r u i t s  in  a l l  flow ers in  both covered 

and uncovered in flo re sc e n c e s . Two f r u i t  s iz e s  were observed under 

both tre a tm e n ts , w ith  plump f r u i t s  c o n s ti tu tin g  le s s  than  1 ^  o f th e  

mature achenes.

The number o f p la n ts  producing flow ers was v a r ia b le . On a 

badly eroded h i l l s id e  e a s t o f Ardmore, one popu la tion  had only a few 

p la n ts , vdiere th e  s o i l  was deeper, producing flow ers. This was le s s  

than  an estim ated  2 -,i of a l l  p la n ts . The percen t o f  p la n ts  not 

producing flow ers in  Lake Texoma Clones A-E in  1972 was 24, I 6 , 14, 18, 

2 , and in  1973 was 52, 58, 39, 23, 20.

A p le a s a n t, sweet odor i s  asso c ia ted  w ith flow ering o f th e  d isk
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TABLE 2 

FLOWERING PHENOLOGY

11

L igu la te  Flowers Tubular Flowers

1 Involucre opens

2 1-3 c o ro lla s  extended

3 A dditional co ro lla s  extended

4 A ll s ty le s  exerted

5 S ty le s  exerted

6 S ty le s  exerted

7 Some co ro lla s  tu rn in g  brown

8 Continued w iltin g

F i r s t  one or two flow ers open, 
p o llen  presented  i n  afternoon

F ir s t  opened flow ers w ith 
exerted  s ty le s ,  rem aining flow ers 
open and by afternoon  p resen t 
po llen

Pollen  d ep le ted , a l l  s ty le s  
exerted

S ty les  exerted

Some co ro lla s  tu rn in g  brown

Continued w iltin g

blossoms. I t  i s  n e ith e r  s trong  nor long la s t in g .  P o llin a tio n  i s  

entoraopliilous. Of th e  numerous v i s i t in g  in s e c ts ,  none were noted which 

seemed to  be o lig o tro p ic , p re fe r r in g  only E. gymnospermoides. The 

in se c ts  v i s i t in g  the  p la n ts  were d i f f e r e n t  from one lo c a tio n  to  ano ther. 

Very freq u en tly  encountered were b e e tle s  (S ilp h id ae ) , which were a lso  

common on numerous species o f Solidago throughout the  g rea t p la in s .

Other common v i s i to r s  included honey bees (A pidae), bumble bees (Bombidae), 

wasps (V espidae), bee f l i e s  (S yrphidae), and so lid a ry  bees (A ndrenidae).

The l a t t e r  a re  common p o ll in a to rs  o f  Solidago (P e rc iv a l, 196$).

GERMINATION Seeds from both d isk  and ray  flow ers and both re g u la r  and 

plump seeds germinated* However, under ejqaerimental co n d itio n s, th e
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h ig h est germ ination obtained was only 7*5 Best re s u l ts  occurred 

in  p e t r i  d ishes under flooded conditions incubated in  a sunny location*  

Germination was not dim inished by s to rage o f seeds fo r  14 months. 

R esu lts o f the  various germ ination ejqperiments a re  given in  Table 3*

TABLE 3

GERMINATION OF EUTHAMIA GIMNOSRERMOIDES SEEDS

E3q}erimental Conditions No. o f  Seeds No, Germinated Percent

Germination in  P e tr i  Dishes 

Bagged P lan ts

Incubated in  l ig h t 150 10 6.6

Incubated in  dark 75 0 0 .0

Open P o llin a ted  P lan ts

Incubated in  l ig h t 158 3 1.9

Incubated in  dark 139 1 0 .7

Stored 14 months 134 10 7.5

Germination on s o i l 200 0 0 .0

PLANT DENSITY D ensity of E. gymnospermoides was determined from upland 

and bottomland po rtio n s o f 2 p as tu res . R esu lts  o f the  25 quadrat 

samples taken from each lo c a tio n  a re  given in  Table 4 . P lan t d en s ity  

i s  p a r t ia l ly  determined by rhizome le n g th . Twenty-five rhizomes 

measured in  January in  th e  Lake Texoma Roosevelt Bridge upland p astu re  

averaged l6 .9  cen tim eters. Each p la n t produced 3 or 4 rhizomes. S o il  

te x tu re  an a ly sis  o f  th e  Woodbine form ation , which underlays th e  p a s tu re , 

i s  78 sand, 15 ^  s i l t ,  and 7 c lay  (Taylor 1967). A sparce roadside



13population on a s tru c tu re le s s  and sandy s o i l  h i l l to p ,  2 nd. west of 

Mead, had long rhizomes* The longest measured 115 centim eters* A 

population loca ted  on th e  Goodland lim estone, 1*5 mi west o f Lake Texoma 

S ta te  Park, M arshall C o., Oklahoma, had very sh o rt rhizomes* Although 

not measured fo r  e act len g th , a l l  those dug up appeared to  be le s s  than 

10 cm in  len g th . Taylor (196?) repo rted  63 i» sand, I 3 i»  s i l t ,  and 24 1» 

clay  fo r  th e  Goodland lim estone. From f ie ld  o b serv atio n s, d igging , and 

rhizome measurements, i t  appears th a t  an im portant environm ental fa c to r  

a f fe c tin g  rhizome len g th  i s  s o i l  te x tu re .

TABLE 4 

DENSITY OF PLANTS PER 22*5 CM̂

Location Plants/Sam ple Stems/Sample

Lake Texoma Roosevelt Bridge

Upland grazed p as tu re 5.5 6.1

Bottomland grazed p astu re 2*6 2.9

Kingston

Upland grazed p as tu re 1.2 3 .2

Bottomland grazed p as tu re 1.2 5.1

DRY WEIGHT Because o f th e  freq u en tly  deciduous n a tu re  o f th e  primary 

stem leav es , I  was in te re s te d  in  the amount o f dry  weight which th e  

p lan t accumulated in  i t s  primary stem leaves* R esu lts  o f  oven drying 

of 50 p lan ts  from each o f 4  clones co llec ted  on th e  same day in  May are 

given in  Table 5* The r e s u l ts  were v a r ia b le , w ith two having the  stems 

and t ip s  d e f in i te ly  weighing more than th e  prim ary stem le a v e s , one w ith 

n early  equal w eight, and one w ith the leaves o u tw e i^ in g  th e  stems*
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DRY WEIGHT OF STEMS AND LEAVES IN GRAMS

Location Stems & Tips Primary Leaves

Coal S t r ip  Mine 9 .2 12.1

G reenleaf
Wet D epression 15*1 12.5

Drained 11.1 8 .9

In  Rhus 11.6 12.0

DRYING EXPERIMENTS Euthamia gymnospennoicies reac ted  to  d e s ic ca tio n  by 

th e  d ry ing  and f a l l in g  o f th e  lower leaves o f the  primary stem while 

th e  upper leaves remained green and f le x ib le .  The E. lep tocephala  

p la n ts  d ried  uniform ly, w ith th e  leaves w iltin g  and drying a t  th e  base 

and summit o f th e  p lan t a t  th e  same tim e. When th e  com pletely d ried  

pots were rew atered , a l l  4 pots o f  E. gymnospermoides had 2 o r 3 new 

p la n ts  sprou t from the  rhizomes. In  the  4 po ts  o f E. lep to cep h a la . only 

1 p la n t in  1 pot sprouted. Euthamia gymnospermoides i s  u su a lly  not 

found in  the  upland p r a i r ie  i f  th e  r a in f a l l  i s  le s s  than  3O inches. The 

w estern ex ten t o f i t s  range i s  confined to  very moist s i tu a t io n s ,  

p a r t ic u la r ly  in  r iv e r  f lo o d p la in s , even though i t  i s  ra th e r  drought 

r e s i s ta n t .  The w estern ex ten t o f i t s  range as a p r a i r ie  species i s  

most l ik e ly  determ ined by th e  m oisture requirem ents o f seed germ ination 

and su rv iv a l r a th e r  than  s u sc e p ta b ili ty  of the  mature p lan t to  drought. 

The d if f e r e n t  response to  water s tr e s s  by E. lep tocephala  may account 

fo r  i t s  occurring  only in  th e  wet fo re s t  reg ions of th e  south c e n tra l  

U nited S ta te s .



MORPHOLOGICAL VARIATION H eight a t  %Alch branching occurs has been 

used not only to  sep a ra te  species o f Euthamia, but to  a lso  a id  in  

v a r ie ta l  seg regation . Euthamia gymnospermoides was described  by Greene 

( 1902) as having branching below the middle. S everal populations were 

examined under d if f e r e n t  environm ental conditions and fo r  consecutive 

y ears . Table 6 g ives th e  p ercen t o f stems branched below th e  middle 

based on 100 p la n ts  from each lo c a tio n . V aria tion  occurred n o t only 

from one stand to  an o ther, but in  one stand in  d if f e r e n t  years  as the 

Kingston bottomland which had 10, 55, and 19 depending on grazing  

p ressu re . These observations in d ica ted  branching above o r below th e  

middle o f the  t o t a l  p la n t h e ig h t was re la te d  to  g razing  and in se c t  

damage of the  a p ic a l m eristem. Sampling was then  made o f  th e  percen t of 

stems in  clones which had a p ic a l  meristem damage (Table ?)•

Measurements from 50 p lan ts  obtained from th e  5 Lake Texoma 

clones on 5 Oct 1972 and from 3O p lan ts  obtained 5 Oct 1973 were analyzed. 

Table 6 gives the  average, standard d ev ia tio n , and extremes o f  the  

heigh t o f branching and t o t a l  h e igh t fo r  undamaged p la n ts  and fo r  p lan ts  

with a p ica l meristem damage. The percen t of p la n ts  in  th e  clones with 

ap ica l meristem damage are  given in  Table 7* In  th e  undamaged p la n ts  

the  primary stem averaged 48*4-69.0 of the t o t a l  p la n t h e ig h t. When 

a l l  p la n ts  were inc luded , th e  primary stem averaged 39*7-61.9 1» o f the  

to ta l  p lan t h e ig h t. Thus branching may occur above, a t ,  o r below the 

middle o f the  p la n t.

Table 9 g ives th e  average, standard d e v ia tio n , and extremes o f 

the leng th  and width o f  prim ary and secondary stem lea v es . A ll mea

surements are based on 50 p la n ts  except the  G ladstone, Sapulpa, and



TABLE 6

PERCENT STEMS BRANCHED BELOW THE MDDLE
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Location H abita t Condition Percent

Lake Texoma Roos. Bridge Upland grazed 1971 24.0
Upland grazed 1972 26.0
Bottomland grazed 1971 36.0

Kingston Bottomland not grazed 1971 10,0
Bottomland grazed 1972 55.0
Bottomland no t grazed 1973 19.0

Durant Seep Near sp rin g , not grazed 1971 4 .0
Near sp rin g , not grazed 1972 4 .0

TABLE 7

PERCENT STEMS WITH APICAL MERISTEM DAMAGE

Location H abitat Condition Percent

E s te l le  Drive Depression 36.0
In  Rhus 14.0

S tr ip  Mine Poor s o i l 28.0

G reenleaf Wet depression 18.0
In  Rhus 50.0
Drained edge of depression 20.0

Lake Texoma 
Clone A 1972 Upland pastu re 43.0
Clone A 1973 Upland p astu re 32.2

Clone B 1972 Upland pastu re 8 .0
Clone B 1973 Upland p astu re 48.0

Clone C 1972 Upland p astu re 2 .0
Clone C 1973 Upland p astu re 32.2

Clone D 1972 Upland p astu re 22.0
Clone D 1973 Upland p astu re 35.5

Clone E 1972 Upland p astu re 16.0
Clone E 1973 Upland p astu re 64.5



table ô

HEIGHT OF BRANCHING AND TOTAL HEIGHT IN CM OF FIVE CLONES
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Clone & Date Undamaged P lan ts  
Avg» SD Extremes

Damaged P lan ts  
Avg» SD Extremes

HBIQHT OF BRANCHING
A 1972 46.0 9.3 32. 5- 65.5 26.5 11.9 1. 3- 52.0

A 1973 44-3 5.6 34. 2- 57.3 9.6 8 .1 1. 3- 23.7

B 1972 41.6 6 .2 29. 4- 59.2 31.5 12.7 5 . 5- 47.0

B 1973 47.9 6 .9 38. 2- 56.9 13.8 18.4 0 . 2- 53.2

C 1972 47.5 7.3 28. 0- 63.5 27.6 - 27.6

C 1973 40.4 6.9 23. 6- 53.8 19.5 15.9 0 . 5 ^ . 8

D 1972 48.1 7 .4 25.4- 55.6 31.4 12.7 5. 5- 47.2

D 1973 47.0 7.6 37 . 7- 63.8 17.9 18.5 1. 3- 55.2

B 1972 34.7 6 .4 20. 2—48.2 21.1 13.8 2 . 0—46.3

E 1973 

TOTAL HEIGHT

36.5 7 .2 26. 3- 51.6 14.1 11.7 0 . 8- 39.3

A 1972 68.0 9.7 48. 8—83.1 62.2 9 .6 39. 5- 78.9

A 1973 65.6 12.0 34. 4—81.2 54.6 7 .0 44. 1- 65.5

B 1972 71.0 7 .4 57. 7- 88.8 66.2 5.7 59. 4- 73.1

B 1973 69.4 8.1 43. 6- 82.2 74.5 6 .3 64. 1—84.6

C 1972 89.5 9 .3 71 . 7- 104.4 71.3 - 71.3

C 1973 83.4 8.9 64. 1- 104.5 72.2 10.8 49. 9-84.1

D 1972 74.5 9 .4 39 . 2-88.7 66.5 15.0 39 . 8- 83.9

D 1973 8I .3 10.2 50. 7- 95.0 68.0 7.6 47. 4- 83.9

E 1972 65.5 7 .0 50.1-82.0 64.6 4 .3 50. 1- 81.0

E 1973 63.5 9.5 55. 7- 90.0 62.3 7.7 43. 4- 75.6
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LENGTH AND WIDTH OF PRIMARY AND SECONDARY STEM LEAVES

Location Length in  Cm. Leaf Width in  Mm.
Avg. SD Extremes Avg. SD Extremes

PRIMARY STEM LEAVES 
E s te l le  Drive

Depression 7.0 1.3 3 .0 -  9.6 3 .4 0 .9 1.8—6 .0
In  Rhus 6.8 1.3 2 .9 -  8 .7 4.9 1.0 2 . 8- 7 .0

Coal S tr ip  Mine 
G reenleaf

4 .9 1.1 2 .3 -  7.1 4 .0 0 .9 2 .1—6 .0

Drained 6 .0 1.0 3 . 6— 8 .0 4 .0 0.6 2 .9- 5 .0
Wet 6.0 0 .9 3 . 7-  8,5 3.6 0 .7 1 .8—5.8
Rhus 7.2 1.5 3 . 6- 10.2 4.2 1.1 2 . 5- 7 .0

Sapulpa 6.2 1.4 3 . 0-  9.0 2.0 0 .3 1 . 5- 3 .0
Gladstone 8 .4 1.2 6 . 0- 10.5 4.5 0 .8 3 . 0- 6 .2

SECONDARY STEM LEAVES 
E s te lle  Drive

Rhus 5.9 0 .4 5 . 4-  6.5 4.2 0.5 3 . 6—4 .9
Coal S tr ip  Mine 3.7 1.2 2 . 7— 6.6 3.5 1.0 2 .4—5.5
Greenleaf

Drained 4.6 1.2 2 . 7-  6.5 3 .6 0 .9 1 . 9- 4 .9
Rhus 6.2 1.3 3 . 4-  7.9 3.9 1.0 2 .5- 5.0

Sapulpa 3.8 1.0 2 .0 -  6 .0 1.0 0 .2 1. 0- 1.5
Gladstone 4.4 0 .9 3 . 0-  5.5 2.0 1.0 1 .4—3 .0
Lake Texoma

A 1972 4.9 0.5 3 . 2-  5.8 2.5 0 .5 2 . 1—3 .4
A 1973 5.0 0 .4 3 . 5-  6 .0 1.9 0 .4 I.2-3.O

B 1972 5.0 0 .6 3 . 7-  6 .0 2.0 0.5 1.3—6 .0
B 1973 5.3 0 .4 4 . 0-  6.0 2.2 0 .3 1 . 2- 3 .2

c 1972 3.6 0 .4 2 .9 -  4.4 1.7 0 .3 1 .2 -2 .2
C 1973 6.6 0.5 4 . 4— 6.5 1.8 0 .3 1 .0 -2 .3

D 1972 6.9 1.1 4 . 9- 10.6 2.5 0 .7 1 . 3—4 .2
D 1973 6.1 1 .0 4 . 8— 7.2 1.9 0 .6 1 . 5- 3 .0

E 1972 6.1 0 .9 4 . 2— 8.0 2.3 0 .4 1. 5- 3 .4
E 1973 5.8 0 .8 4 . 5-  7.0 1.7 0 .3 1 .0 -2 .0



191973 Lake Texoma clonesi which are  based on 3O plants* V aria tio n  

w ith in  a clone may be as la rg e  as th a t  o f a mixed population , and average 

o f the  le a f  leng th  and width may vary s l ig h t ly  from one year to  th e  nex t.

The v a r ia b i l i ty  o f th e  stem and le a f  morphology was expected 

from previous f ie ld  observations. The v a r ia b i l i ty  of flow er numbers 

and involucre  s iz e  in  in d iv id u a l clones was n o t. Examination o f  Table 10 

shows th a t  while invo lucre averages were s im ila r  fo r  a l l  c lones, th e re  

could be a 1*5-2 mm range. The average number of ray flow ers and d isk  

Flowers, again were very c lo se , but anywhere from 8- I 4 ray  flow ers and 

from 3-8 d isk  flow ers were found. T o ta l flow ers per head were gen era lly  

15, but again extremes ranged from 8-22.

Numerous flow ers, mounted in  H qyer's mounting medium o r in  

Klearmount were examined fo r  d i f f e r e n t ia t in g  ch a rac te rs . Although 

su b tle  d iffe ren ces  were found, they v aried  so much they  were d iscarded  

as o f taxonomic value.

FTKLD QRSERVATIOHS ^  TYPE LOCATION AND SYNONYM TYPE LOCATIONS Various 

manuals have used p a r t ic u la r ly  th e  synonyms o f g . caroporum Greene,

£ . media Greene, and E. p u lv e ru len ta  fo r  various populations o r p o rtio n s  

o f th e  range o f E. gymnosoermoides. In v e s tig a tio n s  were made o f a l l  of 

the type lo ca tio n s  fo r th ese  fou r names.

Euthamia gymnosoermoides (Bush, October 6, 1894, Sapulpa,

Ind ian  T e rr i to ry ) . Extensive ex p lo ra tio n  o f  th e  ad jacent countryside 

was made around Sapulpa, Creek Co., Oklahoma. Populations were lo ca ted  

only on th e  n o rth  s ide  o f town, th e  surrounding countryside in  th e  o th e r 

d ire c tio n s  g enera lly  being fo re s te d . At th e  c o lle c tio n  s i t e ,  Euthamia 

formed a dominant p a r t o f  sev e ra l p as tu re s  covering over 40 a c re s  on both



Location

TABLE 10
FLORAL biEASÜREMhîJTS OF CLONES AND POPULATIONS

Inv . Length in  mm 
Avg. Extremes

No. o f Ray Flowers 
Avg. Extremes

No. o f Disk Flowers 
Avg. Extremes

T o ta l No. o f Flowers 
Avg. Extremes

CLONE
A 1972 4 .6 4*0—5.4 10.9 9-14 5 .0 4-8 15.9 13-22

A. 1973 3 .8 3 . 0- 5.0 9.6 8—11 5 .3 4-7 14.9 13-17

B 1972 5 .2 4 . 4—5.8 10.2 8-13 5.1 3-7 15.3 11-19

B 1973 4 .9 4 .O-5 .4 11.2 10-13 5.7 3-8 16.9 15-19

G 1972 4 .8 4 .0 —6 .0 9 .0 7-13 5.5 4-7 14.5 13-18

C 1973 5 .0 5. 0- 5 .2 9.5 8-11 5.5 5-7 15.0 13-17

D 1972 4 .7 4 . 2- 5 .1 9 .7 8-12 5.4 3-8 15.1 13-20

D 1973 5.0 4 . 8—5.2 9 .4 8-11 5.6 5-7 15.0 12-17

E 1972 4 .7 4 .0 —6 .0 9.3 8—11 5 .0 4-7 14.3 8-20

E 1973 4 .9 4 . 5- 5.2 10.4 8-12 5.1 4-6 15.5 12-17

POPULATION
GLADSTONE 3 .8 3 .O—4 .2 8 .6 6-11 5 .4 4-7 14.0 10-17

SAPULPA 3 .7 3 . 0- 5.0 9 .9 8-13 5.5 4-7 a5-5 13-18



s id es  o f S t .  Hy. 97» north  o f Turner Turnpike. This i s  th e  most

probable lo c a tio n  o f th e  type specimen.

Euthamia camnorum (Greene, S ep t. 11, 1696, banks o f th e  P la t te  

R iver, S te r l in g ,  Colorado). G reene's i t in e r a r y  fo r  t h i s  c o lle c tio n  t r i p  

brought him through the  Rockies by way o f M arshall Pass, Canon C ity , 

L aS alle , and down th e  P la tte  River to  S te r l in g  where he co lle c ted  th e  

Euthamia specimen. Extensive f ie ld  search was made o f th e  a rea  near 

S te r l in g , wliich i s  d istu rbed  through man's a c t i v i t i e s .  The e n t i r e  

sandy f l a t s  o f th e  r iv e r  a t  th is  lo c a tio n  a re  now occupied by lu x u rian t 

growth o f Euthamia o c c id e n ta lis . S ince th e  E. camnorum type i s  th e  only

known c o lle c tio n  o f E. gymnosnermoides fo r  Colorado, i t  i s  p o ssib le  th a t

th i s  species i s  no longer ex tan t in  th a t  s ta te .

Euthamia media (P a tte rso n , S ep t. 1876, banks o f th e  M ississip p i 

R iver a t  Oquawka). Extensive searches up and down th e  r iv e r  in  and 

ad jacen t to  Oquawka fa i le d  to  y ie ld  any populations o f Euthamia. The 

town occupies much o f the  area  ad jacen t to  th e  r iv e r ,  and a high levee 

has been b u i l t  to  p ro te c t the  town from flo o d s . The n e a re s t popu la tion  

of Euthamia lo ca ted  was in  Headerson County Conservation Area ad jacen t 

to  Gladstone Lake, about 5 m iles south of Oquawka.

Euthamia pu lveru len ta  (Thurow, 1890, Hockley, Texas). P lan ts  

were re a d ily  lo ca ted  in  the v ic in i ty  o f Hockley by examining areas 

where Andropogon glomeratus (W alt.) BSP, a  p la n t o f m oist h a b ita t ,  was 

growing. This v i s i t  was made in  th e  sp ring  fo r  two reasons. F i r s t ,  

tra n sp la n t m a te ria l was co llec ted . Second, specimens from south Texas 

g en era lly  have only flow ering heads and a few leav es  p resen t in  th e  

upper p o r tio n . This enabled ex tensive exam ination o f prim ary stem leaves
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which are  u su a lly  not av a ilab le  on herbarium specimens*

CHROMOSOME NUMBER Chromosome counts were obtained fo r  th re e  lo c a tio n s , 

E s te l le  D rive, Lake Texoma Clone D, and G ladstone. A ll counts were 

n  -  IB. S ieren  (1970) repo rted  one count o f n = 18 fo r  an I l l i n o i s  

population .



EVALUATION OF THE TAXONOMIC CHARACTERS

Because of th e  s im ila r i ty  o f th e  flow ers in  Euthamia. le a f  

morphologyI in flo rescen ce  c h a ra c te rs , and pubescence have long been 

used to  separa te  the  various ta x a . The taxonomic importance o f th e  

heigh t of in flo rescen ce  branching was ex tab lish ed  by Greene (1902) in  

h is  species d e sc rip tio n s , and has been used w ith m odification  ever 

since  (Croat 1970, S ieren  1970). His o r ig in a l  d esc rip tio n s  p e r tin e n t 

to  branching were Ê . gvmnospermoides " f re e ly  branched from near th e  

base"; E. pu lveru len ta  " ra th e r  f r e e ly  branched from the  m iddle"; and 

E. media " fa s t ig ia te ly  corymbose above th e  m iddle". Branching was not 

mentioned fo r  g . camnorum. Table 6 con tains d a ta  compiled from Oklahoma 

populations concerning th e  number o f p la n ts  branched below th e  m iddle. 

When i t  was determined low branching was due to  a damaged a p ic a l meristem, 

l a t e r  samples (Table 7) evaluated  th i s  cond ition . Not only does 

branching below the middle vary from one lo c a tio n  to  another, i t  v a r ie s  

a t  one lo c a tio n  during d if f e re n t  y ea rs . I f  a p ic a l meristem damage occurs 

when the  primary stem i s  more than  about 3 cm t a l l ,  secondary branching 

occurs. These branches w ill  have much sm aller leaves (Table 9 ) .  Thus 

heigh t of branching d e f in i te ly  in flu en ces  th e  le a f  morphology o f the  

p la n t and to ta l ly  a l t e r s  th e  aspect p resen ted  by th e  herbarium specimen.

S tudies made during  th e  e a r ly  sp rin g  determined some o f th e  

causes o f a p ica l meristem damage. Of th e  many p o ssib le  hazards to  th e

23



growing shoot, tram pling  and grazing by c a t t l e  o r horses caused much 

o f th e  damage, p a r t ic u la r ly  during th e  e a r ly  sp ring . Larger shoots and 

mature p lan ts  a re  unpala tab le  to  th e se  anim als. Measurements made on 

7 March o f two populations showed th i s  d iffe re n c e . A roadside 

population  west o f  M ineral Bayou along U S Hy. 70 had an average height 

o f 15.4  cm w ith  a  range o f 10 .0-22 .2 . A population  in  th e  Lake Texoma 

Roosevelt Bridge grazed f ie ld  had an average height o f 9*1 cm w ith a 

range of 5 .5 -1 3 .6 . In  March, many p la n ts  were observed w ith an unusual 

w ilted  c u r l a f fe c tin g  th e  newly expanded leaves s t i l l  enclosing  th e  

a p ic a l meristem. These p lan ts  contained e i th e r  white o r orange 

c a te r p i l la r s ,  which were e a tin g  th e  a p ic a l  meristem reg ion . A ll o f 

th ese  p la n ts  produced secondary branching, d id  not have any primary 

stem leaves p resen t during flow ering , and th e  stem had so com pletely 

healed above th e  l a s t  branch, i t  was d i f f i c u l t  to  t e l l  th e  ap ic a l 

meristem had been destroyed . When p la n t stems a re  broken or cut 

l a t e r  in  the  season, th e  break can be more re a d ily  d e tec ted . Other than 

reducing the  o v e ra ll  heigh t o f  th e  p la n t ,  and causing low branching, 

th i s  e a r ly  use o f  th e  p lan t meristem by in se c t  la rv a  d id  not seem to  

a f fe c t  flow er o r seed production. Attempts to  capture th e  mature form, 

or hatch mature forms from excised stem t ip s  f a i le d .  A ll la rv a  died 

when the p lan t t i p  was removed.

When th e  f iv e  clones were c o lle c te d  and measured fo r  t o t a l  

height and h e ig h t o f the  stem where branching began, th e  p la n ts  were 

segregated in to  those  which were undamaged, and those which had in  some 

manner had th e  a p ic a l meristem d estroyed . Table 8 i s  a com pilation o f 

th e  average, s tandard  d ev ia tio n  and extrem es of these  measurements fo r



undamaged and damaged p la n ts .  The branching o f th e  in flo rescen ce  

in  th e  undamaged p la n ts  occupied an average o f 25 io to  50 i> o f th e  t o t a l  

p lan t h e ig h t. When a l l  p la n ts  were included , th e  v a r ia t io n  was more 

pronounced. This more n ea rly  r e f le c t s  th e  a c tu a l occurrence of 

herbarium specimens, where th e  in flo rescen ce  w il l  g en era lly  occupy an 

average o f 40 to  60 #  o f th e  t o t a l  p la n t h e ig h t. This ch arac te r can 

not be used fo r  any type o f v a r ie ta l  sep a ra tio n  w ith in  th e  taxon.

Euthamia g ram in ifo lia  and E. tam iifo l-ia  under f i e ld  conditions 

were found to  have in flo rescen ces  th a t  occupied a  sm aller percent o f  th e  

t o t a l  p la n t h e ig h t. This ch a rac te r  i s  d i f f i c u l t  to  use i f  th e  specimen 

i s  rep resen ted  only by th e  upper stem. U nfortunate ly , p la n t height 

i s  only in fre q u en tly  included on a  la b e l .

The prim ary stem leaves are  l in e a r  to  lan c eo la te  in  o u tlin e . A

com pilation o f measurements o f primary leaves was given in  Table 9. I t  

must again  be emphasized th a t  in  E. gymnosnermoides, herbarium specimens 

from d ryer h a b ita ts  w i l l  no t have th ese  le a v es . Their absence may be 

considered as a  u se fu l spec ies  d if f e r e n t ia t in g  c h a ra c te r , as the  o th er 

species r e ta in  them. These prim ary stem leaves have a  prominent c e n tra l 

v e in  w ith u su a lly  1 f a in t  l a t e r a l  v e in  on each s id e , which a re  more 

v i s ib le ,  and sometimes only v is ib le ,  on th e  under su rface  o f th e  l e a f .

In  th e  no rth e rn  p o rtio n  o f i t s  range, ro b u st specimens w ith  wider leaves

up to  10 mm in  w idth w il l  have k  l a t e r a l  v e in s, two on each s id e . At

G ladstone, p la n ts  w ith e i th e r  2 o r 4 f a in t  l a t e r a l  veins were c o lle c te d . 

At the  southern  end o f i t s  range, B. gymnospennoides re g u la r ly  has 3 

v e in s , 1 prominent and 2 f a in t .  The type of E. p u lv eru len ta  has no 

prim ary stem le a v e s , but th e  lower secondary stem leaves do have the



26same 1 prominent t 2 f a in t  p a tte rn . Spring f ie ld  observations in  

south Texas showed th a t  occasional p la n ts  w ith  excep tionally  narrow 

leaves had only 1 v e in . G enerally venation  can be co rre la te d  w ith  le a f  

width.

Venation i s  a common key ch a rac te r  used to  separate  sp ec ie s .

In  some trea tm en ts , E. g ram in ifo lia  has 5 l e a f  v e in s, £ . gvmnospermoides 

3 le a f  ve ins, and £ . pu lv eru len ta . E. te n u i f o l ia . and g . len tocephala  

have 1 le a f  ve in . O thers t r e a t  E. rramtni fnl 1 m as having 3 prominent 

veins and the o th e r species w ith 1 vein  prcxninent. Almost never i s  l e a f  

type or surface designa ted . Thus depending on whether one examines 

primary stem leav es , secondary stem leav es , upper o r lower le a f  su rfa c e s , 

any given p lan t may have leaves w ith 1, 3 , o r more vein  counts. With 

proper le a f  d es ig n a tio n , venation  does have some taxonomic value in  

species sep ara tio n . I t  i s  absence o f prim ary stem leaves coupled w ith 

confusion concerning number o f v e in s, idiich has delayed th e  reco g n itio n  

o f the  Texas and L ouisiana p la n ts  as p ro p erly  belonging to  2 . gvmnosper

moides. Leaf venation  i s  most u s e lü l  in  help ing  separa te  E. ^

from the o ther sp ec ie s .

Presence o r absence of primary stem leaves in  E. gvmnospermoides 

was f i r s t  noted by th e  m icrohabitat d iffe ren ce s  o f the  p la n ts  which s t i l l  

re ta in ed  these  stem leav es . I f  p la n ts  rece iv e  frequent r a i n f a l l  du ring  

th e  growing season, th e  primary stem leav es a re  re ta in e d . These 

conditions p re v a il  in  th e  no rthern  p o rtio n  o f i t s  range in  I l l i n o i s ,  

Ind iana, and p o rtio n s  o f M issouri. In  more southern reg io n s, p la n ts  

ad jacent to  lak es  and along flo o d p la in s  a lso  have a  more constan t supply 

o f m oisture. In  th e  wet p r a ir ie s  o f Oklahoma and southern Texas and



27Louisiana f summer i s  commonly dry . The p la n ts  in  th ese  s itu a tio n s  

respond by lo s s  o f primary stem leav es .

The glom erulate or pedunculate conditions o f  the  heads has been 

used fo r  d is tin g u ish in g  E. gramin i f o l i a  from g . gymnospermoides. The 

ch arac te r i s ,  however, not e n t ire ly  r e l ia b le .  The more robust specimens 

of th e  l a t t e r  spec ies  in  the  northern  p o rtio n  of i t s  range w il l  have 

heads glom erulate, while those in  the  south may freq u en tly  have many or 

a l l  heads pedunculate. U sually E. g ram in ifo lia  i s  densely g lom erulate, 

but in  M issouri th e  ty p ic a l v a r ie ty  o f t h i s  species may have heads only 

m oderately glom erulate, o r w ith abo rtion  o f heads, in freq u en tly  pedun

c u la te . S ieren  (1970) tre a te d  th e  glom erulate to  pedunculate North and 

South C arolina specimens o f th is  species as Euthamia h i r t in e s  (Fem ald) 

S ieren . F em ald  (1946) considered E. h i r t in e s  to  be th e  r e s u l t  o f 

h y b rid iza tio n  between E. g ram in ifo lia  and B. m icrocenhala (now a p a r t  of 

E. t e n u i f o l ia ) . F(y own specimens o f E. g ram in ifo lia  from th e  Gulf Coast 

are  only very s l ig h t ly  glom erulate, u su a lly  3 or 4 heads per c lu s te r .

S ieren  (1970) a lso  in d ica ted  E. te n u ifo l ia  has more compact 

in flo rescen ces  in  th e  n o rth . E. len tocephala  always has pedunculate 

heads. Thus glom erulate heads, although u s e fu l,  cannot be used by 

i t s e l f  as a  d if f e r e n t ia t in g  ch arac te r between E. g ram in ifo lia  and B. 

gymnosnermoides. The evident frequency o f  pedunculate heads in  th e  

southern  s ta te s  might be a t tr ib u te d  to  th e  longer growing season.

However, specimens o f E. gymnosnermoides from northern  Ind iana have been 

examined 'tdiich do have pedunculate heads. S u ff ic ie n t tra n sp la n t specimens 

have not been m aintained to  determ ine y e t th e  ex ten t to  # i c h  th i s  

ch a rac te r i s  c o n tro lled  by h e red ity  and i s  m odified by c lim ate .



2dNumber o f flow ers per head has been used to  d i f f e r e n t ia te  

£ . gymnospermoides from £ . o ram tn ifftiia . th e  former g en era lly  having 

le s s  than  20 flow ers, the l a t t e r  gen era lly  having more than  20 flow ers. 

S ieren (1970) repo rted  E. g ram in ifo lia  as having u su a lly  17-22 rays 

(extremes 11-35) and d isk  flow ers 5-7 (extrem es 4 -13)« The flow er 

numbers o f £• gymnospermoides were presented  in  Table 10. Croat (1970) 

rep o rts  E. g ram in ifo lia  v a r. g ram in ifo lia  as having many more f lo r e t s  

(averaging 25 rays and 13 d isks) than  B. gvmnospermoides. Y et, E. 

g ram in ifo lia  specimens vMch I  examined from M issouri g en era lly  had le s s  

than 20 flow ers, and a l l  ray speciraens o f  th a t  species from th e  Gulf have 

le s s  than  20 flow ers. Because o f th e  extreme v a r ia b i l i ty  found w ith in  

a  s in g le  clone and w ith in  p o p ila tio n s  growing in  th e  same a re a , ap p lic a tio n  

o f flow er numbers must be used cau tio u sly . We may gen era lly  say th a t  

E. gymnospermoides n early  always has t o t a l  flow ers le s s  than  20, but 

E. g ram in ifo lia  may have fewer o r more than  th a t  number.

Pubescence i s  another taxonomic ch arac te r th a t  has been used 

with some success. A ll species are  glabrous except E. g ram in ifo lia  and 

occasional specimens of gymnosnermoides. While ty p ic a l  g . g ram in ifo lia

i s  designated  as g labrous, a t o t a l ly  glabrous specimen i s  uncommon.

This species i s  commonly very pubescent, b u t a l l  g radations a re  found. 

Euthamia gymnospermoides i s  e s s e n tia l ly  g labrous. However, ny own 

c o lle c tio n s  o f th i s  species from Gladstone do have some sm all amount of 

h a irs  on the  peduncles end th e  lower veins o f th e  prim ary stem leav es .

This pubescence i s  more n o ticeab le  i n  th e  f re sh  p la n ts  than  in  th e  d rie d  

specimen.

Because o f th e  extreme v a r ia b i l i ty  and overlapping s im ila r i ty



29of taxonomic fe a tu re s , th e  sep ara tio n  o f  E. g ram in ifo lia  and 

E. gymnospermoides has been questioned* " I f  a taxon i s  to  be accepted 

as o f s p e c if ic  (sp ec ies) rank , both a  s ig x if lc a n t d i f f e r e n t ia t io n  of 

c h a ra c te r is t ic s  and a considerab le  degree o f is o la t io n  a re  expected*" 

(Benson 1962)* Beaudry and Chabot (1959) repo rted  numerous counts of 

n  = 9 fo r  E* gram inifolia* S ieren  (1970) and I  have n  « 18 counts fo r 

E. gymnospermoides * We may thus assume th a t  th ese  two groups have a 

considerab le  degree o f iso la tio n *  The s im ila r i ty  o f  morphological 

c h a ra c te rs , which makes d i f f e r e n t ia t io n  o f  some herbarium specimens 

d i f f i c u l t ,  may be due to  E* gymnospermoides having been d i r e c t ly  

derived  by autopolyploidy from E* g ra m in ifo lia* E ith e r  i s o la t io n  has 

not been long enough to  evolve m orphological d iffe re n c e s , or n a tu ra l  

s e le c tio n  of th e  same c h a ra c te r is t ic s  i n  th e  two gene pools have 

occurred under th e  c lim a tic  cond itions p resen t where th e i r  ranges 

overlap*

A pplication  o f inform ation  ob tained  from th e  study o f  species 

v a r ia b i l i ty  supports th e  d iv is io n  o f th e  genus Euthamia in to  s ix  

species* The follow ing treatm ent co n ta in s d e sc rip tio n  and geographical 

range fo r  E* gymnospermoides, th e  sp ec ies  studied* This i s  follow ed by 

a key to  th e  genus, w ith geographical inform ation  given to  supplement 

th a t  presen ted  in  "A Taxonomic R evision o f  th e  Genus Euthamia" by S ieren  

(1970).
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DESCRIPTION AND DISTRIBUTION OF EUTHAMIA (HfMNOSPEBMOTDES

EUTHAMIA GYMNOSPERMOIDES Greene 

Bttthania gymnospermoides Greene, P it to n ia  5: 73* 1902.

Euthamia media Greene, P i t to n ia  5: 74* 1902.

Euthamia camnorum Greene, P i t to n ia  $: 74. 1902.

Euthamia p u lv eru len ta  Greene, P it to n ia  75. 1902.

Euthamia Thryant^amnoides Greene, P i t to n ia  5: 76. 1902.

Solidago m oselevi F em ald , Rhodora 10: 93. 1908.

Solidago gymnospermoides (Greene) F e rn ., Rhodora 10: 93. 1908.

Solidago camnorum (Greene) A. Nelson, Man. Hot. Rock. Mts. p . 507. 1909. 

Solidago g ram in ifo lia  (L .) S a lisb . v a r. camnorum (Greene) F ern ., Rhodora 

17: 12. 1915.

Solidago media (Greene) Bush, Amer. Midi. N at. 5: 167. 1918.

Solidago chrvsothamnoides (Greene) Bush. Amer. M idi. Nat. 5: 172. 1918.

Euthamia g lu tin o sa  Rydberg, B r it to n ia  1: 102. 1931.

Solidago perg lab ra  F r ie sn e r , B u tl. Univ. Bot. S tu d ies  3 ( 1) :6 1 . 1933. 

Solidago tex en s is  F r ie sn e r , B u tl. Univ. Bot. S tu d ies  4: 196. 1940.

Solidago gymnospermoides (Greene) Fern. v a r. c a llo s a  S. K. H arris . Rhod. 

45: 413* 1943.

Solidago g ram in ifo lia  (L .) S a lisb . var. media (Greene) S. K. H arris , 

Rhodora 45: 413. 1943.

Solidago g ram in ifo lia  (L .) S a lisb . var. gymnospermoides (Greene) C roat, 

Ann. Mo. Bot. Gard. 57: 250. 1970.
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P erenn ia l herbs, spreading in to  la rg e  co lon ies by means of 

underground rhizomes which vary  in  le n g th  from le s s  than  a cen tim eter 

to  over 43 cen tim eters. Each p la n t pioducing re g u la rly  1 to  4 rhizomes 

which in  tu rn  may produce u su a lly  one to  sometimes two or more new stems. 

Rhizomes shallow , commonly le s s  than  6 cm in  depth. New p la n ts ,  a t  

le a s t  i n  th e  southern p o rtio n  o f i t s  range, growing out o f th e  ground in  

l a t e  January  and e a rly  February, although numerous stems may appear 

above ground long a f te r  the  f i r s t  shoo ts. No b asa l r o s e t te s  p re sen t.

Growth continues rap id ly  through sp rin g , th e  in flo rescen ce  branching 

occurring  by June. By midsummer, most o f the  p lan t heigh t has been 

ob tained . P lan ts  u su a lly  6 to  9 dm. in  h e ig h t, but may be from 4-11 

decim eters. In flo rescence branching low, the upper 25 to  60 o f th e  

p lan t r a th e r  bushy w ith no predominant primary stem ax is m aintained in  

th e  secondary branching. Herbage g landu lar p uncta te , and ^ a b ro u s , 

although occasional p lan ts  in  th e  n o rth e rn  reg ion  may have sparse h a irs  

on the  veins o f the lower le a f  su rfa ce . Primary stem leav es l in e a r  to  

la n c e o la te , width averaging about 3 .4 -4"9  mm (extremes 1 .8 -7 .0  mm) and 

averaging 5*0-7*0 cm in  len g th  (extrem es 2 .3-10 .2) w ith  1 main v e in  and 

a p a ir  o f l a t e r a l  f a in te r  ve ins which are  more v is ib le  on th e  u ndersu rface , 

freq u en tly  ea rly  deciduous during  d ry ing  con d itio n s, and thus freq u en tly  

absent in  specimens from th e  southern  p o rtio n  o f range. Secondary stem 

leaves approximately the  same as prim ary stem leav es except fo r  reduced 

s iz e , averaging about 3*5-4.5 mm wide and 1.9-7 cm long, remaining l in e a r  

in to  th e  in flo rescence  where they  may over top  th e  flow ers. D estruc tion  

o f th e  a p ic a l meristem above th e  f i r s t  2 cm r e s u l ts  in  secondary branching 

with sm all leaves ty p ic a l o f  re g u la r  in flo rescen ce  branching. Heads



32pedunculate to  s l ig h t ly  g lom erulate, p h y lla r ie s  u su a lly  shiny 

varnished and la n c e o la te , vary ing  from 3-6 mm in  h e ig h t, w ith o r w ithout 

a  darker a rea  around th e  c e n tra l  nerve* Heads u su a lly  tu rb in a te , 

recep tac les  more or le s s  f im b r i l la te ,  averaging 8-10 rays (extremes 6-14) 

and 5 d isks (extrem es 3-8) and t o t a l  flow ers averaging 14-17 (extremes 

8-22). A ll flow ers f e r t i l e ,  yellow . Rays w ith th e  s ty le  branches 

uniform ly l in e a r ,  th e  d isk  flow ers w ith s ty le  branches s h o r te r , s l ig h t ly  

f la tte n e d , and s l ig h t ly  rhomboid. Anthers connate, rounded a t  th e  base, 

acute a t  th e  t i p ,  filam en ts becoming fre e  a t  th e  summit o f the  tube. 

Pappus o f c a p il la ry  b r i s t l e s ,  about as long as th e  d isk  flow ers. Achenes 

pubescent, g radually  d isp e rs in g  from the  head during th e  f a l l  to  e a rly  

sp rin g . Chromosome number n  » 18.

TYPE LOCALITY: Sapulpa, Ind ian  T e rr ito ry , October 6 , 1894, B. F. Bush

252. (ND-G, iso type-G ).

GËOŒAPHICAL DISTRIBUTION: P lan ts  o f  wet h a b ita ts ,  range n early

coincid ing  with th e  mosaic o f Bluestem P ra ir ie  ( Andropogon-Panicum-  

Sorghastrum) and Oak-hickory F o rest (Quercus-Carva) mapped by Kuchler 

( 1964) .  Common a lso  in  th e  B luestem -sacahuista P r a ir ie  (Androooeon- 

S partina) of south Texas and L ouisiana. I t  has no t been co llec ted  from 

th e  lim estone derived  blackland p r a i r ie s  o f no rth  c e n tra l  Texas.

Extensive c le a r in g  and b u ild in g  o f  ra ilro a d s  and highways have provided 

man-made h a b ita t  fo r  th i s  p la n t. I t s  e a s te rn  edge o f range seems to  be 

defined  by th e  shade o f th e  e a s te rn  deciduous fo re s t .  At th e  northern  

and w estern edge, i t  i s  defined  by th e  m oisture necessary  fo r  germ ination 

and estab lishm ent. In  th e  {d.ains o f Nebraska, Kansas, Oklahoma, and 

Texas, i t  i s  confined to  th e  flo o d p la in s  o f r iv e r s .  In  th e  wet p r a i r ie s
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i t  i s  u su a lly  found near seeps, sp rin g s , and in  d ep ress io n s, but may 

also  be an upland species. The d is t r ib u t io n  i s  in d ica ted  by do ts on 

the map (F igure l ) .  Note th e  four lo c a tio n s  on th e  A tla n tic  co as t.

Fem ald (1937) repo rted  £ . gymnosnermoides from V irg in ia . The map was 

compiled from th e  rep re sen ta tiv e  c o lle c tio n s  c i te d  by S ie ren  (1970) and 

from the fo llow ing c o lle c tio n s :

ARKANSAS: BENTON: I l l i n o i s  River a t  Robinson, 14 mi northw est o f

F a y e tte v ille , Demaree 5494(0KL); FAULKNER: le v e l  wet s o i l ,  Conway, 

Demaree 13814(M0); LONOKE: r ic e  p r a i r ie s ,  Lonoke, Demaree 57406(SMU); 

PRAIRIE: west o f Hazen, Moore 321055( FAY); ST. FRANCIS: open p r a i r ie  

between Goodwin and Wheatley, McDaniel l034(FAY)i SEBASTIAN: Massard 

P r a ir ie ,  Armstrong, S en t. 10. 1940(FAY); WASHINGTON: Demaree 630(FAY). 

DELAWARE: SUSSEX: margins o f s a l t  marsh, 1 m ile west o f  B ro ad k ill Beach,

Massey 3062(0KL).

ILLINOIS: HENDERSON: Gladstone Lake, Headerson County Conservation

Area, J & C Tavlor 12047(DUR).

INDIANA: KOSCIUSKO: Chapman Lake, 0 .5  mi west o f Su therland  Landing, 

F riesn er 2317l(0KL).

IOWA: JONES: roadside d itc h , G reenfield  Twp. Cooperrider 3312(SMU); LEE: 

Sldmek S ta te  F orest e a s t o f Farmington, Davidson, S ep t. 17, 1954(SMU); 

LOUISA: SW ,̂ Sec 9, T75N, R4W, Davidson 1342(SMU).

KANSAS: CSIAHAM: A lt. 2000, Im ler 2039(0KL).

LOUISIANA: ACADIA: p r a i r ie  about 2 mi e a s t o f  Rayne, T h ie re t 16642(LAF); 

CALCASIEU: 2 .5  mi sou theast o f Holmwood, McWilliams & D avis, O ct. 14, 

1962(LAF); CAMERON: p r a i r ie  sec tio n  o f Lacassine N a tl. W ild life  

Refuge, Fruge, Oct. 20, 1973(LAF); JEFFERSON DAVIS: ro ad sid e , 1 mi
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Figure 1 D is tr ib u tio n  map o f Euthamia gymnospermoides.
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northw eat o f  L acassine, J  & C Taylor 15553(DttRiOKLt5f'ttJ) ;

LAl'A'ŒTTl':: j u s t  e a s t o f  Lafayette^A cadla P arish  L ine, Ü S HY 90,

J  & C Taylor 1555l(PÜR,OKL,SM[J).

Ï-ŒSSOÜRI: ADAIR: p r a i r ie  between S u b le tte  and K irk sv ille , Steyermark

16163(110) ;  AUDRAIN; bottom p r a i r ie  no rth  o f F arber, Steyermark 16293 

(mo); BARTON: dry p r a i r i e s .  Golden C ity , Palmer 4587(M0); BOONE:

1.5 mi n o r th  o f H e l ls v i l le ,  J e f f re y  305(H0); CALDWELL; p r a i r ie  west 

o f N e ttle to n , Steyermark 16114(M0); CASS; Brownhead, Sept. 6, I864 

(mo); CHARITON: p r a i r ie  west o f  S a lisbu rg , Steyermark 15993(M0);

CLARK: p r a i r i e  2 mi n o rth  o f  P eak sv ille , Droset 1763(M0); DAVIESS: 

p r a i r ie  1 mi n o rth  o f  W inston, Steyermark l6095(M0); HENRY: ju s t  

south of G aines, Steyermark 7355(MO); Hickory; p r a i r ie  a t  Wheatland, 

Steyermark 2O230(M0); JASPER: south o f Jo p lin , T release 592(M0);

KNOX; p r a i r i e  between Edina and Knox, Steyermark 16203(MO); LEWIS: 

p r a i r ie  e a s t  o f  La B e lle , Steyermark 16199(H0); LINN: p r a i r ie  

between Laclede and Linnens, Steyermark 16069(MO); MACON: p ra ir ie  a 

mi south o f E xcello , Steyermark 16015(M0) ; MERCER: p r a i r ie  2 mi e a s t 

of P rin ce to n , Steyermark 17157(M0); MILLER: 2 mi west o f Eldon, Droset 

277(M0); PETTIS: p r a i r i e  south of S ed a lia , Steyermark 15936(M0);

RALLS: Oakwood, Davis 6098(l ^ ) ; ST. CLAIR: p r a i r ie  near T ab erv ille , 

Brown 147(SW) ; ST. LOUIS: west o f Ann Ave., Kirkwood, Lodewyks 76 

(mo) ;  SCOTIAND: p r a i r i e  3 mi e a s t d f Memphis, Steyermark 16217(H0) ; 

SHELBY: p r a i r i e  between S helb rina  and Lakenan, Steyermark l6266(MO).

NEBRASKA: GARDEN: Cresent Lake Nat. W ild life  Refuge, Richardson & 

Robertson 1734(SMU) .

OKLAHOMA: BRYAN: 4 .5  mi n o rth e a s t o f Bennington, J  & C Tavlor 2484(0KL);



CADDO: e a s t o f  B ridgeport, W aterfa ll lB l5 (c )(0KL)? CARTER; 6 nd. 

e a s t  o f  Ardmore, Hopkins 6344(0KL); CHOCTAW: 0 .9  mi e a s t  o f  Boswell,

J it C Taylor 9407(PUR) ; CLEVELAND: 3 rai south of Norman, Goodman 

2761(0KL) ; GRAIG: 20 mi sou theast o f Nowata, P lic e  12(0KLA)}

DELAWARE: 3 mi e a s t and 3 mi n o rth  o f  Grove, W allis 5949(0KL,SMH); 

ŒBER: f lo o d p la in , North Fork o f Red R iver, 1.5 mi south of Mangum,

J  & C Taylor 14500(D0Ri0KL); HARPER: 15 mi e a s t o f  B uffalo , Smith 

124(0KL) ; HUGHES: 18.1 mi n o rth  o f C alvin , J  & C Taylor 9252(DUR,

OKL); HASKELL: ro ad sid e , 16 mi e a s t ,  O.5  mi n o rth  o f S t ig le r ,  J  & C 

Taylor 17036(DUR,0KL); JOHNSTON; 23 mi n o rth  o f D urant, near Coleman,

J  & C Taylor 9233(PUR1OKL,SMU) ;  LATIMER: slew , 1 .1  mi west of 

T a lih in a , W aterfa ll 1054l(0KLA); LOGAN: 4 mi so u th east o f  G uthrie , 

Smith 907(0KL) ; MARSHALL: in  f ie ld  e a s t edge of K ingston, J  & C 

Taylor 9274(DUR,0KL,SMU)| MAYS: O.5  mi n o rth  and 1 mi west o f Peggs, 

W allis 5687(0KLA); MURRY: P la t t  N atl. Park, M e rr il l  & Hogon l629(0KL); 

MCINTOSH: 4 mi e a s t o f  Checota, S tr ip  Mine S i te ;  MUSKOGEE: G reenleaf

S ta te  Park, 18 mi sou theast o f Muskogee, J  & C Taylor 10263(DUR,0KL); 

OKLAHOMA: 2 mi south and I .5  mi e a s t o f Choctaw, W ate rfa ll 2467(0KL); 

OKMULGEE: 0.25 mi west o f  H enryetta, J  & C Taylor 9252(DUR,0KL) ;

OTTAWA: 0 .5  mi n o rth e a s t of Quapaw, W allis 5862(0KLA.SMU); PITTSBURG: 

n o rth  edge o f Kiowa, J  & C Tavlor 17129(DUR.0KL); PONTOTOC: 5 mi 

sou th , 1 mi e a s t  o f A llen , J  & C Taylor 9246(DUR); PUSHMATAHA: wet 

meadow, 1 mi n o rth  o f ju n c tio n  of S t Hy 2 and U S Hy 271, J  & C Taylor 

8163(DUR); WASHINGTON; 15 mi n o rth  o f B a r t le s v i l le ,  EnfdemanSOOsCOKL).

NORTH CAROLINA: DARE: Savanna, 2 mi south o f  Manteo, Ronoke Is la n d ,

Godfrey & Fox 51038(SMU).



SOUTH CAROLINA: BEAUPORD: S t. Helena Is la n d , Godfrey 5091A(sMU).

TEXAS: BRAZORIA: Angleton, between Anderson and Klber S tre e ts ,

Fleetwood 9978(SMU); BROOKS: Encino D iv ision , Kings Ranch, Gould 

675S(SMU); FT BEND: in  N eedville . Shlnners 16a82(SMU); GALVESTON: 

Texas C ity , no rth  of Town, Turner 1728(SMU); CHIAY: North Fork of Red 

R iver, 12 mi south of Lefors, Rte 291, C o rre ll 380A7(SMU); JACKSON: 

p r a i r ie  south o f V anderbilt, Tharp & Barkley 13A15l(S f^); KENEDY:

6 mi south o f N orias, Shinners 17823(SMU); LIPSCOMB: v a lley  o f Wolf 

Creek, 0.25 mi north  of Lipscomb, W allis 7965(SMU); NEWTON: about a 

la k e , 3 mi e a s t of Newton, C o rre ll 3B170(LAF.SMU) ; SAN PATRICIO: 3 

mi south of In g le s id e , Jones AA7(SHU); Red R iver: e a s t o f Avery, J 

& C Taylor 10671(DUR); WHEELER: south s id e  o f North Fork of Red 

R iver, 3*5 mi north  o f Shamrock, Cory 5025A(SMU).
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KEY TO THE GENUS EUTHAMIA 

WITH COMMENTS ON THE GEOGRAPHICAL DISTRIBUnON OF THE SPECIES

Key to  the  Genus Euthamia 

A. In flo rescence  p a n ic u la te , secondary branches s h o r t , in flo rescen ce  

not a t  a l l  f la t- to p p e d . P lan ts  g lab rous, heads g lom eru late , in  very 

mesic h a b ita ts  o f th e  w estern United S tates*  1. B. o cc id e n ta lis  

A. In flo rescence  corymbose, generally  f la t- to p p e d , p la n ts  glabrous to  

v ario u sly  pubescent, heads glom erulate to  pedunculate, mesic to  dry 

h a b i ta ts ,  c en tra l and e a s te rn  United S ta te s  and Canada*

B* Leaves p u s tu la te  g landu lar punctate* Primary stem leaves always 

p resen t, broadly l in e a r  to  la n c e o la te , heads pedunculate* Common 

in  lower M ississip p i V alley . 2* £ . len tocephala

D. Leaves shiny g landu lar punctate* Primary stem leaves l in e a r ,  

p resen t or absen t, heads pedunculate or glomerulate*

C. Heads pedunculate, branching of in flo rescen ce  occupying the 

upper one-fourth  o f p lan t and main stem ax is  m aintained. 

Primary stem leav es g enera lly  le s s  than  4 nun, freq u en tly  

1 to  2 mm wide, and commonly f a s t ig ia te ly  branched* P lan ts  

of A tlan tic  and Gulf co as ta l p la in s , and e a s t  o f  Lake 

Michigan. 3* E* te n u ifo l ia

C. Heads glom erulate o r pedunculate, in flo rescen ce  v a r ia b le , 

primary stem leaves gen era lly  over 4 mm wide, p la n ts  ra re ly  

f a s t ig ia te ly  branched.
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D. In flo rescence  sm all, stem simple to  very near summit, 

p lan ts  n early  g labrous, heads campanulate, glomerulate* 

P lan ts  of Nova S co tia . 4» E. galetorum

D. In flo rescence  la rg e , branching occurs in  15 percen t or 

more o f t o t a l  p lan t h e ig h t, p la n ts  glabrous to  pubescent, 

heads campanulate to  tu rb in a te , glom erulate to  pedunculate. 

P lan ts  o f c e n tra l  and e a s te rn  United S ta te s  and of Canada.

E. P lan ts  g lab rous, very ra re ly  w ith s l ig h t ly  h ir s u te l lo u s  

peduncles. Heads pedunculate to  s l ig h t ly  glom erulate 

in  c lu s te r s  o f 3 o r 4 heads. In flo rescen ce  branching 

occupies 25 to  60 percen t o f th e  t o t a l  p la n t h e ig h t, 

and a primary stem ax is  not re ta in ed  g iv ing  th e  p la n t 

a bushy appearance. Primary stem le a v e s , when p re se n t, 

w ith 1 main ve in  and u su a lly  2 f a in t  l a t e r a l  v e in s. 

P lan ts  of fciie p r a i r i e  and a ra re  in tro d u c tio n  along 

th e  e a s te rn  c o as t. 5- E. gymnospermoides

E. P lan ts  abundantly pubescent to  only s l ig h t ly  

h irs u te llo u s  o r even glabrous. Heads u su a lly  

glom erulate in  th e  n o rth e rn  range, but may be 

pedunculate along th e  southern c o as ta l reg io n s. 

In flo rescen ce  branching occupies the  upper 15 percen t 

o f th e  t o t a l  p la n t h e ig h t. Primary stem leav es p resen t 

and u su a lly  w ith 3 prominent veins o r r a re ly  w ith 1 

prominent v e in  and 4 f a in te r  l a t e r a l  v e in s . P lan ts  

widespread in  th e  e a s te rn  and n o rthern  U nited S ta te s  

and Canada 6 . E. g ram in ifo lia



1. EUTHAMIA OCCIDENTALIS N u tta ll

This i s  th e  most d is t in c t iv e  o f  th e  species because of i t s  

pan icu la te  in flo re scen ce . I t  a lso  re q u ire s  th e  most mesic h a b i ta t , and 

is  found growing from Washington south to  C a lifo rn ia  and sc a tte re d  

lo c a tio n s  in  Montana, Utah, Colorado, and Arizona. I t  was probably 

in troduced e a s t o f the  Aocky Mountains, and i s  now e s tab lish ed  in  th e  

P la t t  R iver f lo o d p la in  from the  Denver a rea  north  in to  Wyoming and 

Nebraska. Our J & C Tavlor Ô860(DUR.0KL) seems to  be the  th i rd  known 

c o lle c tio n  fo r  Wyoming and the  f i r s t  s in ce  1910, when i t  was co lle c te d  

by Aven Nelson(RM). This species has been reported  to  Texas by Munz 

(1968), but a specimen v a lid a tio n  i s  not known.

2. EUTHAI-HA LBPTOCEPHALA Torry & Gray

This species w ith pedunculate heads i s  very s im ila r  in  h ab it 

and occurs in  th e  same h a b ita t  as the  southern  forms o f E. gymnospermoides 

and they freq u en tly  grow interm ingled where th e i r  ranges overlap  in  e a s t  

Texas and sou theastern  Oklahoma. D is tr ib u tio n  mapped ty  S ieren  (1970) 

included Arkansas, sou theastern  M issouri, e a s te rn  Texas, Louisiana, and 

M ississip p i. I t  i s  a lso  known from th e  fo llow ing s ta te s :

ALABAMA: CRENSHAW: D ozier, C. T. Reed B1?6(SMU); SUMTER: near Sumpter- 

v i l l e ,  2 .5  mi o ff  Hy. 11, Whitehouse 2 î39A(SMU); TUSCALOSSA: By U 3 

Hy. 43 above Grants Creek about 20 mi n o rth e ast o f Butaw. Krai 29449 

(SÎ1U).

OKLAHOMA: CHOCTAW: a t  Unger between U S Hy. 70 and th e  ra i lro a d  tra c k ,

J  & C Taylor 9416(DUR,0KL).



3. EUTHAMIA TENUIFOLIA (Pursh) N u tta l l  ^

P lan ts  o f th e  pine fo re s ts  along the  c o a s ta l p la in  from Maine 

south to  Georgia, F lo rid a , and westward to  Louisiana e a s t o f the  M issis

s ip p i R iver. S ieren  (1970) re p o rts  no specimens in land  from th e  co as ta l 

s ta te s .  The fo llow ing specimens document i t s  presence in  the  Great 

Lakes region:

II'IDIAItA: JASPER: in te rd u n a l f l a t  1.5 mi south o f Road 10, f i r s t  road

west of county l in e ,  F riesner 22968(SMU); PORTER: Baileytown, Bennett 

Aug. 17. 1938(SMU).

MICHIGAN: ALLEGAN: dried-up  lake bed, S^-. Sec 24, Clyde T p ., about 5*5 

mi sou theast o f  F ennv ille , Voss Gl67(SMU) and Sec 27, shore o f Lake 

E ly , Voss BlBOCsMU); BARRY: sm all la k e , NŴ , Sec 1, O rangeville T p ., 

about 5 mi n o rth e ast o f O rangeville , Voss 8200(SMU): NEWAYGO: sandy 

mucky sh o re lin e  o f Diamond Lake about 5 mi northw est o f White Cloud, 

Voss 28eo(SMU).

S ieren  (l970) considered Euthamia remota Greene (P it to n ia  5: 78, 

1902) as a synonym of E. gymnospermoides. G reene's o r ig in a l d e sc rip tio n  

reads " ro l l in g  p r a i r ie  country about Lake Michigan, not ra re  from n orthern  

Indiana to  southern  W isconsin." and "where i t  has always passed fo r  

Solidago te n u ifo l ia  Pursh." He designated  no type specimen fo r  th i s  

name. The d e sc rip tio n  of pedunculate heads and narrow leaves leads one 

to  assume th a t  Greene i s  re fe r r in g  to  E. gymnospermoides which grows 

in  the Great Lakes Region. However, G reene's reference  to  th e  fa sc ic le d  

le av e s , and th e  maintenance of a prim ary stem with secondary branches 

le s s  robust most a p tly  describes th e  d is tin g u ish in g  ch arac te rs  o f S. 

te n u ifo l ia , which c lo se ly  resembles E. gymnospermoides. Thus th e
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presence of populations in  th e  Great Lakes reg ion  coupled with 

G reene's o r ig in a l d e sc r ip tio n , E. remota must be considered as a  synonym 

of E. te n u ifo l ia  ra th e r  than  E. gynmospermoides.

4 . EUTHAICA GALETORUM Greene

Ilnown from Nova S co tia

5. EUTHAMIA GÏI-IN0SPËRI-10IDES Greene

Geographical d is t r ib u t io n  given in  F igure 1.

6. EUTHAMIA GRAMINIFOLIA (L .) N u tta ll

Composed o f th re e  recogpized v a r ie t ie s .  The glabrous v a r ie ty  

g ram in ifo lia  and the  h ir s u te  v a r ie ty  N u t t a l l i i , according to  S ieren  

( 1970) ,  both grow in  th e  same areas w ith numerous in te rm ed ia tes . The 

sh o rte r , more lan ceo la te -leav ed  forms from sc a tte re d  lo c a tio n s  in  the 

western Rocky Mountains and c e n tra l Canada are  ca lle d  v a r ie ty  major.

My own c o lle c tio n s  from Canada in d ica te  many l a t e  growing or dim inutive 

forms may be keyed to  th i s  v a r ie ty , and perhaps th i s  form i s  not 

d is tin g u ish ed  by a s l ig h t ly  d if fe re n t frequency o f various ch arac te rs  

in  i t s  gene pool. S ieren  (1970) re fe rs  specimens from V irg in ia  and 

North Carolina to  Euthamia h ir t io e s  (Fernald) S ie ren . A fter examining 

d u p lica te  specimens a t  SMÜ of co llec tio n s  c ite d  by S ieren , and a f te r  

my own f ie ld  in v e s tig a tio n s  o f t l i is  p lan t growing in  M ississipp i and 

Alabama, I  do not b e liev e  the  southern co as ta l p la n ts  are  sep ara te . The 

wide morphological am plitude of E. g ram in ifo lia  re a d ily  encompasses these  

plants* Based on specimen da tes  and manual c i ta t io n s ,  i t  seems to  be 

re c en tly  introduced in to  th e  co as ta l a rea . The follow ing c o lle c tio n s  

supplement th e  geographical d is tr ib u tio n  mapped by S ieren  (1970);
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ALABAMA: MOBILE; Pine woods, Dauphin Is la n d , J Æ C Taylor 153B3(DUR).

(MISSISSIPPI: HARHISON: no rth  of G ulfport, 1 block south o f th e  ju n c tio n

of In te rs ta te -1 0  and Hy 49, J & C Taylor 13585(DUR).

MISSOURI: ATCHISON: p r a i r ie s .  Bush 119S4(M0); CLARK: p r a i r ie  2 mi north

of P eak sv ille , D roset. Sent. 26. 1934(M0); HENRY: between Lewis and 

C lin ton , Stevermark 1593l(MO); JACKSON: Bush, Sent» 3, 1888(M0); 

MORGAN: p r a i r ie  west of V e rsa ille s , Stevermark 20341(MO); SCHUYLER: 

p r a i r ie  2 mi south o f Queens C ity , Stevermark 16171(M0); SULLIVAN: 

between H arris  & Osgood, Stevermark 16135(M0).
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