HE COFFEOIDEAE (RUBIACEAR

JaMEs R. WErpg 2

The University of Tenness

bhiaceae 1S divided into two sub-
he Cinchonoideae and Coffeoideae,

owed the criteria used by Fernald
0 (1952) in separating these two

Jeae with several to many OVu']eS or
c ocule includes the genera Houstonia and
ach loC see. The Coffeoideae having a single
in Tc_annesc h locule is represented in Tennessee
;le} ;:EseaDio dia, Galium, Mitchella, Sherardia,
halam™""

. hoﬂOi

o (1901) recorded five genera, 17 species,
. ties and is our earliest extensflve record of
ubfamily Coffeoideae in this state. Win-
of the Sa graduate student at Peabody College,
thesis on «“The Rubiaceae of Middle Tennes-
wiote V’L ich is a statement of the Rubiaceous taxa then
see, ¥

o from that region.

Wi
e ihis study, keys are presented for the determing-
'In 1l taxa known to occur or reported to occur in
ion of ae Under each genus the species and varieties
Temrstseii.with brief notes on distribution. Maps are
flrel élsed to give visual pictures of their occurrences
:;i;:m the state. Physiographic regions in Tennessee

efered to below are those described by Safford

(1869).

Six genera, 20 species, and three vari-eties are repre-
ented in the approximately 500 collections of ".F'ennes-
«e Coffecideae examined in this study. Approm{nately
seventy per cent of these came from thf: _Herbaflum of
the University of Tennessee. The remaining thirty per
cent were obtained on loan from the herbaria of Aus.tm
Peay State College, East Tennessee State Un.iversny,
George Peabody College, Vanderbilt University, and
The University of Chattanooga. The junior author has
examined Coffeoid material in the New York Botanical
Garden Herbarium, United States aNtional Herbarium,
and the Gray Herbarium.

The writers gratefully acknowledge the assistanc? of
officials of the institutions named above. The criticisms
of Dr. F. H. Norris and the late Dr. R. E. Shanks of the
University of Tennessee Botany Department are appre-
ciated. We are indebted to Dr. F. R. Fosberg sl 2
identified for us certain specimens in the Univentty &
Tennessee Herbarium,

—————

* Contribution from the Botanical Laboratory, The University of
cnessee, N, Ser, 244, This represents a revision of the thesis pre-
{;r;d by Wells (1956). Grateful acknowledgment is given to I:The
‘(}.14“7%! Science Foundation for assistance derived from grants No.
8 and No. G-444,

2 »
Mic}l;irgzm address, Cranbrook Institute of Science, Bloomfield Hills,

Jants
Eton (1939) i
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Key to the Genera of

A. Shrub or smal] ¢ Coffeoideae
corolla tubulyy. fee;. ﬁo_wers in denge, globose, term;
A. Herbs 3 Iruits invergely byramidal, ennllnaé h%d[:;
e R s s tED nthus
< gl'{ncgpal leaves in whoely . U e B
Gl rincipal leaves oppogize” 1T e eeers ]l 3
. epa]sh‘iangular;ﬂmv . :
C. go Dok 4-5 lobed o favoluctate; corolla funnelform, i
* Sepals obsolete; flowers G SRR e ey 2. Sherard
not i . 13
Aull purle, grenih, o el 5 Crl okt i
: S::{msbl'epen_t; leaves evergreen; flowers iy, - 8 Galium
Dairs by their hypanthia; frujt Sl 1 n, united in
drupe ... . 7T ¥y berry-like, double

D. Stems ascending or erent. ... . TTttcre 4, Mitchella
Mg or erect; leaves not .

- Separate; fruits dry, eventually splitﬁnge‘iz:nggrtii:i’seﬂuwers

P o fruits 13 in an axil; carpels 2 or 3, indehiscent

T S e T oy 5. Diodia

more than ;
glomerules or dense e wl:sli and crowded into whorled

carpels 2, one or hoth dehiscentd.]. are axillary o Bter;;i:ran]:’;zcoce

1. CEPHALANTHUS
Cephalanthus L. Sp. Pl 95. 1753,
Cephalanthus occidentalis 1., Sp. PL. 95 1753.

This species occurs throughout most of the United
States near lakes, swampy areas, streams, and ponds.
It is found from Canada to Florida, in the West Indies,
and from Maine to California. Although only 48 Ten-
nessee counties are listed for it, sight records by Shanks
and Sharp indicate its presence in other counties from
which no collection is known.

Some plants possess pubescent branchlets and lower
leaf-surfaces, and are therefore recognized by some
authorities as var. pubescens—the typical variety being
glabrous. If the pubescent variety is mapped separ-
ately, it would be seen to occur throughout the state as
does its glabrous counterpart. One station, Svenson
444A and 44B from Carroll County, had both varieties
occurring in the same site. Thus we do not separate the
pubescent form as a distinct entity.

2. SHERARDIA
Sherardia L. Sp. Pl 102. 1753
Sherardia arvensis L. Sp. PL 102. 1753.

This species was introduced from .Europeﬁallgi }:01';1!;
monly occurs in waste areas or cultivated fie Irtois
Canada to Ohio, North Carohna,_ and Tenne_ssle%.[ s
m 11 Tennessee counties which exclude

known fro sippi Flood Plains.

West Slope and the Missis

3. GALIUM
Galium L. Sp. PL 105. 1'.751.3.
Key to the Species and Varieties

,,,,,,, B
A, Ovary and fruit bristly or bairy l.o.s.e. P ............. I
: fruit smooth or grant g i eaning,
A Ovary. a!.ld Jeaves in whorls of 6 or 8; stems “faks’c;,brousg. C
B. Pmmp?l‘ = their angles more oT less retrorsely oo
o= re.cllﬂ-lﬂg: es in whorls of 4; stems erect or ascen. ' g, D
B. Principal leav the angles ....---+

on
never retrorsely scabrous
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C. Annual; principal leaves mostly in whorls of 8, Hne%fyoai?,:::

rowly oblanceolate, the cilia at their margins usua ¥ & s
gent or reflexed . ...... ... . i . G A

C. Perennial; principal leaves mostly in whorls of 6,211950:!%0?“"!
elliptic, their margins usually with ascending cn.ha th . i

D. Flowers solitary, reflexed, sessile or subsessile in é a =
of foliage leaves; leaves 4-10 mm long. TR ‘S.d' .lfiutg

D. Peduncles loosely 3-several-flowered, sessile or pedice la -

along the branches of the inflorescence; leaves 1.5-8 cm long =
"E. Mature flowers and fruits on distinct pedicels. ............-
E. Flowers and fruits mostly sessile along the side of the loosely-
divergent branches of the hpe}:l;mclei) ..... w5
. 1 ; leaves slight ubescen .

g Stem ‘g. abrous, ........ g . y p _4b. G. pilosum var. laevicaule

F. Stem pubescent; leaves rather strongly pubescent........ G

. Stem and leaves more or less pubescent with s_traight hairs .
............................... 4a, G. pilosum var. pilosum

G. Stem and leaves more or less pubescent with short upwar@ly—
inciurved haivs ... oome e e, v 4c. G. pilosum var, puncticulosum

H. Leaves lanceolate, acute or acuminate, broadest below the
middle surran suprmimen ow s S8 s 5. G. lanceolatum

H. Leaves oval or elliptic, obtuse, broadest near the middle
6. G. circaezans

I. Stems erect; flowers purple or white ..................... I
I. Stems weak, matted, reclining or loosely ascending from the
base; flowers white or whitish ... ........ ... civvevuinenn

J. Leaves in primary whorls 6 or 8, 1-2 cm long; flowers
white . ... .. ... 7. G. mollugo

J. Leaves in primary whorls 4, 2-6 c¢cm long; flowers purple.. K
K. Leaves 4-6 times as long as wide, lateral nerves obscure or

lacking . ... ... ... ... ... ... 8. G. arkansanum
K. Leaves 3-4 times as long as wide, with prominent lateral
METVES! v sivnsr S0 BItids M S ARG RisnfimteSes G s i 9. G. latifolium
L. Leaves blunt or rounded at tip, never mucronate or cus-
=2 - T M
L. Leaves sharply acute, cuspidate or mucronate .......... N
M. Corollas mostly 4-lobed, 2-2.5 mm broad, white; leaves mostly
in whorls of 4 on the principal stems. .......... 10. G. obtusum
M. Corollas mostly 3-lobed, 1.5 mm or less broad; leaves in
whorls of 5-6 on the principal stems. ... ... ... 11. G. tinctorium
N. Margins of leaves retrorsely scarbrous. . ... .. 12. G. asprellum
N. Margins of leaves smooth or upwardly scabrous......... (o]

O. Leaves spinulose-margined, bristle-tipped, the principal ones
5-8 mm long; corolla lobes .2-.4 mm long. ... .. 13. G. parisiense

O. Leaves smooth or minutely scabrous on the margin, subulate-
tipped, the principal ones 1-2 cm long; corolla Iobes .8-1 mm
6V + 2 R TN T st WP 14. G. concinnum

1. Galium aparine L. Sp. PL. 108. 1753.

This species occurs in a wide variety of habitats. It
is found in Newfoundland and Alaska southward to
Texas and Florida. It is represented in Tennessee from
22 counties representing all physiographic regions.

A variety wvaillantii has been separated on the basis
of small leaves and fruits 2-3 mm long. The writers
are not presently recognizing this variety as a distinct
segregate within G. aparine.

2. Galium triflorum Michx. Fl. Bor. Am. I: 80. 1803.

G. cuspidatum Muhl. Cat. ed. 1. 16. 1813,
G. brachiatum Pursh, F1. Am. Sept. 103. 1814,
G. pennsylvanicum Bart. Comp. FL. Philad. 83.

This species is characteristically found in woods and
thickets and is widely distributed. The northern forms
typically have fewer flowers which are borne on pedi-
cels with three flowers each. In the south the flowering
branches become elongate and many-flowered (Glea-
son, 1952). Some authorities recognize the southern
variant as var. asprelliforme.

This species is reported as occurring in Japan and in

the Himalayas; from Greenland and Alaska to Florida - . .

and Mexico including eastern Canada. Although g
nessee specimens exhibit some variation in flowerin
only the southern form was ol?served in collectiong ex:
amined. However, in view of its wide range the north.
ern form probably occurs within the state,

3. Galium virgatum Nutt. ex T. & G. FL N. A, 2.9,
1841.

From the few specimens collected in Tennessee it
might appear that this inhabitant of dry soils s local.
ized in the Central Basin, but since this species occurs
westward to Missouri and Texas, our records are

probably incomplete.
4a. Galium pilosum Ait. Hort. Kew. I: 145. 1789, va,.

pilosum
G. puncticulosum Michx. var. pilosum DC Prod,
4: 601. 1836.

4b. Galium pilosum Ait. var. laevicaule Weath. & Blake

Rhodora 18:194. 1916. ’

This variety occurs from eastern Texas to Florida

and southeastern Virginia. The four Tennessee speci-
mens came from the Cumberland Plateau.

Galium pilosum is known to occur in New Hampshire,
south to Florida and west to Texas. No Tennessee
specimens were observed from the Mississippi Flood
Plains. All other regions are represented in scattered
localities.

4c. Galium pilosum Ait. var. puncticulosum (Michx,)
T. & G. F1. N. A. 1: 24. 1841.
G. puncticulosum Michx. Fl. Bor. Am. 1: 80.
1803.

The var. puncticulosum occurs from Mississippi and
Florida northward to Missouri and on the Coastal Plain
to parts of New Jersey. It is recorded in eight Tennes-
see counties including the western, middle, and eastern
portions of the state.

5. Galium lanceolatum Torr. F1. U. S. 168. 1824,
G. circaezans Michx. var. lanceolatum Torr. Cat,
PL N. Y. 23. 1819.
G. torreyi Bigel. F1. Bost. ed. 2. 56. 1824.

This species is distributed in dry woods from Maine
and Quebec to Minnesota and southward to the moun-
tains. of North Carolina and Tennessee. The seven
Specimens examined were mostly from the Unaka
Range. One collection was from Falls Creek Falls State
Park; the others, from high altitudes in east Tennessee.

6. Galz’um. circaezans Michx. F1. Bor. Am. 1: 80. 1803.
G. circaeoides R. & S. Syst, 3:256. 1818.
G. circaezans Michx. var. glabrum Britton, Bull.
Torr. Bot. Cl. 21: 32. 1894.
G. circaezans Michx. var. glabellum Britton, Mem.
Torr. Bot. Cl. 3: 303. 1894,

'I_'hls species is distributed from Quebec, Ontario, and
l\la}ne to Minnesota; southward to Florida and Texas.
It is widely distributed in Tennessee occurring in all
physiographic regions.

A more pubescent growth form, var. hypomalacum
according to Fernald, is found in the northern portions



/f ihis species. This variety is not recog-

the rang® distinct entity.
1

: a
herel as ,
" m mollugo L. Sp. PL 107. 1753.

« Gali urs in meadows, along g'oadsides and
' i taxon Tennessee northward to Vermont, Que-
- pelds fmmfoun dland. The only rfacord we have of
" and DNe¥ i this state is a collection by F. Lamsor}—
P;C ocCu”e"Cg i in Knox County, May 30, 1890. This
‘Scﬂ-bner mif; ein the New York Botanical Garden
ecime?’
S}I;erbafimn'

- ka
Galium @7
b 1883.

v wOoo! .
pical habi

nsanum Gray, Proc. Am. Acad. 19:80.

ds of Missouri, Arkansas, and Oklahoma are

tsats of this species. In his work on Tennes-
Gattinger (1901) reported G. arkansanum

e plants; aville in west Tennessee. No other record

framblgfllﬂ:gcountered for this species in the state.

has De

9. Galium latifolium Michx. Fl. Bor. Am. 1:79. 1803,

Another inhabitant of dry .woods is G. lat.ifoliu'm

- is found in the mountains of Pennsylvania, Vir-
e Kentucky, and southward to Alabama. All speci-
e examine& came from mountainous areas of east
'f}fl?;essee, Similarities in gross morphology as well as
similarities in ecological requirements are ev1dences. of
very close relationship between this and the preceding

species.

10. Galium obtusum Bigel. FL. Bost. ed. 2. 55. 1824.

G. tinctorium L. Sp. PL. 106. 1753.
G. trifidum Pursh var. latifolium Torr. F1. N. &
Mid. States. 78. 1826.

The complete range of this species includes Florida
and westward to Arizona; northward to South Dakota,
Minnesota, Michigan, parts of New England, Ontario,
and southwestern Nova Scotia. No explanation is known
for the apparent scarcity of G. obtusum in east Tennes-
see where it is limited to Meigs and Blount counties.

Intensive collecting might indicate a more generalized
distribution,

L1 Galium tinctorium Bigel. FI. Bost. ed. 2. 54. 1824.

G. claytoni Michx. F1. Bor. Am. I: 78. 1803.

G. trifidum Pursh, F1. Am. Sept. 103. 1814.

; This is a wide-spread species occurring from New-

I?undland to Nebraska, Texas, and as far south as

eitucky and South Carolina. It grows in swamps,

% and damp areas. It appears to be widely distrib.

Centr:]! cast Tennessee but is not known from the

Basin or the Mississippi Flood Plains.

PEdUIlcles

Var. subbifl,, bearing fewer than 3 flowers were termed

Enized rum by Fernald, This variety was not rec-
5 for purposes of this study. .

12, ;
Gaé“‘m asprellum Michx. F1. Bor. Am. 1:78. 1803.
C Pennsyloanicym Muhl. Cat. 15. 1813.

G m.inub‘mm Raf. Prec. Decouv. 40. 1814.

"Meranthum Pursh, F1. Am. Sept. 103. 1814.

lang mk“:_“" range of this species is from Newfound-
imesota, south to Missouri and North Caro-

The Coffeoideae ( Rubiaceae) of Tennes -
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lina, Ilinois, ap, d

Neb
were from Tobmeon raska, Aq] Tennessee collectiong

or Carter Coyp
13. Galium parisiense 1, Sp. Pl.

especially abundant in the western part of its range
(Gleason, 1952). In Tennessee it s not common being
known from Cheatham, Campbell and Sevier counties.

4. MITCHELLA L.

Mitchella L. Sp. P1. 111, 1753,
Mitchella repens L. Sp. Pl. 111. 1753,

In the southern limits of its United States range,
M. repens occurs from Florida to Mexico and Guate-
mala. The northern boundaries include southwestern
Newfoundland, southern Quebec, and Ontario. This
species shows a disjunct distribution between eastern
Texas and northern Mexico—a distance of 550 to 700
miles by land (cf. fig. 12, Miranda and Sharp, 1950)
and is one of the species which indicate a relationship
between the floras of eastern United States and of
Mexico and Guatemala.

Approximately 70 specimens from Tennessee were
examined and these came from 34 counties which ex-
clude the Central Basin.

5. DIODIA L.

Diodia L. Sp. PL 104. 1753,

Key to the Species

g i into 2 linear stig-
filiform, 7-10 mm nolg; style cleft into tig-
= g:fso-n?ruits 7-10 mm long; stem angular........ 1. D. virginiana

; ivi ith a
rm, 4-6 mm long; style undivided wi
A S:;?tgie T;;l::li? fr,uits 2,9-5 mm long; stem more or less

. R T e 2, D. teres
rounded ....... .- i

iodia virginiana L. Sp. Pl. 104. 1753.
- 'II?I:;dt:pz:;i;n is quite variable. Torrey 'and Gray
(1838-1840) recognized three varieties which can be
distinguished only with difficulty.

jodia virginiana i d on wet or muddy ground
Diodia virginiana is foun o

i , north to parts of New Jersey,

fI'OTh Flon;l]?irfgis’re?:d Missouri. It —occurs w1€Iely

e t Tennéssee. All seven physxograph.tf: regions

s d from collections examined. This species

are represente led the Jarger ri—

is commonly ca
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2. Diodia teres Walt. Fl. Carol. 87. 1788.
Spermacoce diodina Michx. F1. Bor. Am. I. 82.
1803.
Diodella teres (Walt.) Small, in Small and Carter,
Fl. Lanc. County, 271. 1913.

Although there are varieties which are sufficiently
contrasting, the Tennessee specimens of D. teres exam-
ined are sufficiently alike that the writers have been
unable to delimit with confidence the varieties on the
basis of any set of characters presently known to them.

Unlike D. virginiana which occurs in wet or muddy
areas, D. teres grows on sandy soils. It occupies much
of the same general range as D. virginiana and in addi-
tion occurs in Virginia, Maryland, North Carolina, and
westward to Texas and New Mexico. In Tennessee D.
teres has been collected in all physiographic regions
and would appear to be as widespread as D. virgin-
iana. Common names for this species are rough button-
weed, poverty-, or poor-land-weed, and poor joe.

6. SPERMACOCE L.

Spermacoce L. Sp. Pl. 102. 1753.
Spermacoce glabra Michx. F1. Bor. Am. I: 82. 1803.
This species grows on river banks, in swamps, and
low woods. Its range includes southern Ohio to Florida,
Texas and southeastern Kansas, Missouri, southern IlI-
nois and Indiana. Collections are known from eight
Tennessee counties which are mostly west of the Cen-

1 of the Tennessee Academy of Sci

ence

tral Basin. Members of this genus also are often called

buttonweed.

SUMMARY

The subfamily Coffeoideae as known from Tennessee
includes six genera, 20 species, e_md th}‘ee varieties,
Their general ranges and distributions w1_thin Tennes-
see are mapped and discussed. No specimens of the
Coffecideae were encountered from 15 Tennessee coun-
ties; Cannon, Clay, Hamblen, Hancock, Jackson, Jeffer-
son, Macon, Marshall, Moore, Overton, Perry, Sequat-
chie, Smith, Stewart, and Trousdale, indicating a se-
rious need for further collecting.

LITERATURE CITED
Fernald, M. L. 1950. Gray’s Manual of Botany. 8th ed. American
e Ner‘E}(.Jlrk:Th Fl f Tenness d a Philosoph:
i A tin. 1 . e Flora o ee and a osophy
Gat‘hngzrf, B;gﬁ;. Gospel Advocate Pub. _Co. Nashville, Tenn.
Gleason, Henry A. 1952. The New Britton and Brown Illustrated
s ere ot the Northeastern United States and Adjacent Canada.
Vol. 3 New York Bot. Garden. New Yogk.‘
Miranda, F., and A. J. Sharp. 1950. Characteristics of the vegetation
in certain temperate regions of eastern Mexico. Ecology 31:

313-333.
Safford, James R. 1869. Geology of Tennessee. State Publication.

Nashville, Tenn.

Torrey, John, and Asa Gray. 1838-1840. A Flora of North America
Containing Abridged Descriptions of all the Known Indigenous
and Naturalized Plants Growing North of Mexico; Arranged
‘According to The Natural System. Vol. 2. Wiley and Putnam.
New York.

Wells, J. R. 1956. The Coffecideae of Tennessee. M. S. Thesis. The
University of Tennessee. Knoxville.

Winston, Kendred Mason, 1939. The Rubiaceae of middle Tennessee.
M. S. Thesis. George Peabody College for Teachers. Nashville.

oSt e

[ Parer S

Honcock } Sultrvon ﬂ
[T e
g -
£

'®
_fneon

Greene




Sdbreen

J

N, Homcmt

Clasborre

o c.'...,O

Seont

®
[P vt i

Clar Farr

Supwerr Wontgomeny Rt 150 Surmas Macon

2

5
£
)

° i
Grnege
Groera
s/ L)
oo ;
Corke
Semier
on { o \ L ]
[

EQw
S
i

7
2

e

B

5
S
855

%

7

Moot

- .

7 e e
Lot Frankbn aen




152

iSIENe
R e
SR
SEpISEmISie
Pyl Hall il Sl Rl Rl -t Sl RSV S




The Coffevideqe (Rubiaceae) of Tennessee
/ G

Fig. 1 Cephalanthus occidentqlis 1,

Fig. 2 A Spermacoce glabrq Michx,
® Sherardia arvensis 1,

Fig. 3 Galium aparine L,
Fig. 4 Galium triflorum Michx,

Fig. 5 Galium parisiense 1.,
Galium virgatum Nutt.
Galium concinnum T. & G.

Galium lanceolatum Torr.

Fig. 6 Galium pilosum Ait. var. pilosum

Galium pilosum Ait. var. laevicaule Weath. & Blake

$ >0 o ¢ o

Galium pilosum Ait. var. puncticulosum (Michx.) T. & G.
Fig. 7 Galium circaczans Michx.

Fig. 8 @ Galium obtusum Bigel.
A Calium latifolium Michx.
=&~ Galium asprellum Michx.

Fig. 9 Galium tinclorium L.
Fig. 10 Mitchella repens L.
Fig. 11 Diodia virginiana L.

Fig. 12 Diodia teres Walt.
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