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ABSTRACT

A total of 78 counts for 64 taxaof Compositae arc presented. Of these, five are for previously
uncounted taxa: Grindelu7 camporNm var. hntcteosa {n = 12), G. confusa {n - 6), Isotowa tenuhecta {n
= 6 ,12 ), Conocliminn bttomcifultnm {n = 10^,), and Cnaphcilum schraclen {n = 14^,). Three counts
are reports of previously unreported ploidy levels for the taxa tliey represent. Two counts are of
interest because they conflict with earlier reports: Ceissole/ns snaedaefolia {ji = 9 J and Vcindevea
sty/osa (2// = 12).

RLSLJMEN

Se presentan un total de 78 recuentos para 64 taxa de Asteraceae. De estos, cinco pertenecen
a taxa que no liabian sido recontados previamente: Griucldia cauipornm var. bmcteosa (;/ = 12), G.
confusa {n = 6), hocoma tmidmcta {n = 6,^, 12^^), Conodtniiwi ktonkifolwm (/? = 10^^), y Gnapbcdimn
schraden {u - l4 ). Tres recuentos ofrecen niveles de ploidfa no citados previamente para los taxa
afectados. Dos recuentos son de interes porque estan en contradiccion con recuentos prcvios:
Gdssoiep/s suaed^/efrdia {n = 9jj) y Vafidet'eci stylosa {2ii = 12).

taxa
representing  the  tribes  Astereae,  Eupatorieae,  Heliantheae,  Inuleae  and  Tageteae.
The  chromosome  numbers  of  five  of  these  taxa  were  previously  unknown,  and

tax
earher.  The  numbers  obtained  for  two  species  in  this  study  differ  from  the  single
previous  reports  in  each  case;  these  are  discussed  below.

As  observed  by  Ralston  et  al.  (1989),  it  is  becoming  increasingly  difficult  to
discover  whether  or  not  newly  obtained  chromosome  counts  previously  have  been
reported.  However,  to  the  best  of  our  knowledge  (all  standard  plant  chromosome
number  indices  and  the  computerized  BIOSIS®  database  have  been  searched)  the
counts  reported  here  as  new  are  new,  and  the  others  are  in  agreement  with  the
information  in  various  reference  works.  Conversion  of  the  data  contained  in  the
several  printed  indices  into  a  machine-readable  and  -searchable  database  is  much
to  be  desired.  As  was  noted  by  Strother  (1972),  biosystematic  studies  are
enhanced  by  knowledge  ofvariation  in  chromosome  number  withinand  between
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taxa,  but  the  flood  of  such  information  is  becomin^^  increasini^ly  difficult  tc
encompeiss  without  computer  assistance.

)

MFiTHOlXS AND MATERIALS

Voucher  specimens  for  all  counts  are  deposited  at  COLO,  KANU,  RM  or
TEX,  as  noted  in  Tlible  1.  Chromosome  squashes,  if  prepared  by  the  standard
acetocarmine  technique,  were  made  from  buds  field-collected  into  3:1  EtOH:
acetic  acid  and  subsequently  stored  at  minus  20''C  in  70%  EtOI  L  Buds  for
squashes  made  using  the  FLP  method  of  Jackson  (1973)  were  collected  into  3:1
EtOH;propionic  acid;  subsequent  storage  was  similar.  Permanent  reference
slides  were  made  in  all  cases  and  are  on  file  at  KANU;  those  of  acetocarmine
squashes were preserved in Hoyer s medium, and those of ELP squashes in Canada

MAL
a ^cof

Olympus  compound  microscope  at  a  magnification  of  X  1000  (phase-contrast,
oil  immersion)  using  4X5  Polaroid  P/N55  film.

DISCUSSION

Astereae  —  Most  of  the  counts  for  the  41  taxa  of  this  tribe  (Table  1)  are
consistent  with  the  present  state  of  knowledge  about  the  base  chromosome
numbers of the genera. Gvimklui cawporHm var. hrcKteosa {n = 12^^), G. confma (;;
= 6^j), and hoconki tenuhectu {u = 6^^, 1 2^^) were uncounted prior to this study

New ploidy levels are reported for three taxa. Counts for Engeronstrig/dos/LS and
hoamci  y/Lshyi  appear  to  represent  tetraploids  relative  to  the  previously  reported
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Fici. I . A. Ceissolepis su.icdctefol'ui pollen parent cell sliowing nine pairs uf ehrcMiiosonies (n =
nucleokis). B. Vandcvea sytlosu mitotic cell with twelve chromosomes.
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Table L. Chromosome counts for 64 taxa of Compositae. All counts were matle from meiosis (usually
cliplorene) in pollen parenr cells except as noted. Collection numbers are those of MAL; vouchers are
deposited as indicated by herbarium acronym. "^ ̂ ̂Taxon previously unreported. *'*" = Previously
unreported ploidy level. ^^" ̂ ̂Count differs from previous reports, t  ̂Meiosis irregular: most cells had
10 bivalents, a ring of 4, and 4 supernumerary chromosomes.

Taxon Gametic
chromosome

number

Voucher (repository)

ASTHRI-AE
Apharwstephns ramoshsimus DC. var.

humilis (Benth.) Turner & Birdsong
Aphanostephns skirrhohasis Trel.

Croptilon hookeriannm House var. graniticnm
(E. B. Smith) E. B. Smith

Ericcimeria ctrboresceris E. Greene

Erii^crafi c/e/plyfj/fof/us Willd.

"^^Er'igeron strig/dosi/s E. Greene

'^'^~''^'Ge/sso/ep/s s//aec/ae/oIia Robinson

Grhu/elur catnporum E. Greene var. cauipornni

^^Grhulelia confnsa Steyerm.

4u

3II

7II

9II

9]i

18\\

9II

6\\

Gyiniklia aimporum E. Greene var. an/ipornm 12|j

'^Grindelia ccimpornni E. Greene var. bmiteosci 1 2jj
(J. Howell) M. A, Lane

6II

Griudelia aniiporiixw E. Greene X G. str'wta DC.
var. angiistijdtci (A. Gray) M. A. Lane 12 il

Grnukiia hirsutula Hook. & Arn.
var halli} (Stey.) M. A. Lane

\Grinddia hirsutuh Hook. & Arn
var. davyi (Jepson) M. A. Lane

6II

l()„-fR44-4B

Mexico: San Luis Potosi: 2.3 mi N of Las
Tablas, 29/4 (TEX)

Texas: Bastrop Co.: 6 mi SE of Basrrop,
3239 (KANU)

Texas: Burnet Co.: Inks Lake State Park,
5255 (KANU)

California: Contra Costa Co.: Univ. of
California BotanicGarden,3260(KANU)

Mexico: Durango: 26.5 km N of E! Piiio,
2153 (TEX)

Mexico: Chihuahua: 1 LI km SofLaJunta,
2501 (TEX)

Mexico; San Luis Potosi: 0.7 mi N of Las
Tablas, 292 7 (TEX)

California: Kern Co.: jet. of IH5 and CA
hwy 46, 5091 (KANU); Los Angeles
Co.: Elizabetli Lake Rd. 0,25 mi E of
Green Valley Rd., 3094 (KANU);
Eresno Co.: Tranquillity, along Fresno
River, 3 700 (KANU)

Cahfornia: San Luis Obispo Co.: jet. of
USIOl andCAhwy58,309cS(KANU);
Merced Co.: CAhwy 165 at San Joaquin
River, 3 1 02 (KANU); Santa Clara Co.:
Pacheco Pass, E of San Felipe, 5^03
(KANU); Contra Costa Co.: Pinole,
alon  ̂San Pablo Blvd., 3J04 (KANU)

California: Los Angeles Co.: seaward edge
of Peppcrdine Univ. campus, 3092
(KANU); San Benito Co.: Parkfield
grade, 2.2 mi from CA hwy 19^,323 7
(KANU)

Mexico: Durango: 23-2 km W of Guada-
lupe Victoria on hwy 4(), 2216 (TEX);
12.3 km W of Guadalupe Victoria on
hwy 40, 2273 (TEX)

Calitornia: Solano C^o.; CA hwy 37, W of
CA hwy 29 and NE of Napa R. bridge,
3/0 ̂(KANU)

California: San Diego Co.: 2.7 mi E ot
Julian, 3088 (KANU)

California: Madera Co.: Ni]tpanawasee,
along CA hwy 49, 3707 (KANU)
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Tabic 1 . (continued)

Taxon Gametic
chromosome

number

Voucher (repository)

Griuckiui h'iysi{li{L{ I look. lS: Arn,
van chivyi (Jepson) M. A. banc

Cr'nnliThi scj/h/rvosj (Pursli) Diina!
var. strrnliilj (R)'dbcri;) Steycrni.

Grifnli'lii/ stricL/ IX'. var. i/ngz/stijoliii
(A. Gray) iM. A. bane

Cy'nidd'iJ striitii DC. var. phHyphylld
(E. Greene) M. A. Lane X G. nauj Nucr.?

Gr'tniLThi slvhtii DC], var strktu

C lit'ii'vyi'Zhi mii'yoiX'phjIii DC.

GNticyycziii sjyothyjv {Vuv-sh) Rrirr. i^ Rusby

fL//)Iij/hjp/}//Si^ran/i\ (Niirt.) A. Gray

Jhlcyotlhiii {\yinhlilloyj NuLt.

Ui-tcyotlkwi siihjxilLiris Britron eS: Rusby

Isoconiii cHTLicL'iiiii (E. Greene) E. Greene
var. cmnophiLi (E. Greene) Nesom

l.soiomj hjytii'i'gii (A. Cray) E. Cireenc

**!sfk'o/;/j fficuziesii (Hook, ik Arn.)
Nesuni var. wc/jziajj

hoconij uiemksii (Hook. tS^ Arn.) Nesom
vo'umiioiik's (Nucr.) Nesom

hucoffhi [ihnijioyii (Torrey c\: A. Gray)
E. Greene

'^'■'■^'-Isocomj yinh)i E. Greene

^'Isoconui tetuiisfctct E. Greene

12II

6II

12II

12II

12u

16II

A■'II

2ll

9II

■)

12II

6II

6II

\i

12n

12II

1211

6

California: Colusa Co.: 15 nii E<.)f College
City,3/07(KANU);2miEofColusa
onCA hwy 20, 3/fW(KANU)

Colorado: Moffatt Co.; Dinosaur Nac.
Mon., Dcerlod^e CG on Yampa R.,
2935 {COLO)

California: Solano C!o.: CA hwy ^V, Napa
R. bridi^e, .)/06(KANl

Califorriia: I hnuboldc Co.: Humboldt
Redwoods St. Park,MattoIe Rd.,37J6
(KANU)

Wasiiiui^ton: Clallam Co.: Setpnm, 5145
(KANU)

Mexico: Nuevo Leon: 38 km E ofSalrilio
on]nvy40,258J (TEX)

California: San Die^o Co.: 2.7 nu E of
Julian, jVAS9 (KANU)

Colora(.]o: Archuleta Co.: ca. 20 mi W of
Pa^uosa SjM'ings, hwy 1 60, 2976
(COLO); New Mexico: Dona Ana Co.:
25.1 mi Niu)fDeming,hwy26,3078
(KANU)

California: San Diei-o Cix: CA hwy 9i at
Otay Lakes Rd., 30S5 (KANU)

Elorida: Escanibia Co.: Pensacola, 32-^7,
3242 (KANLJ)

Caliiornia: San Dief;(] Co.: 7.9 mi E ol
Julian, 3090 (KANU)

Mexico: San Luis Pt)tosi: 23 km E of San
Luis Pocosi, 2925 (TEX)

California; San Die^jo Co.: Marron
Valley Rd.. 5.1 mi S of CA hwy 94,
3 08 /(KANU)

California: San Die^o Co.: Marron Valley
Rd.,^.l  miSofCAhwy 9i,30N6
(KANU)

California: San Benito Co.: 5 nii S of var.
Panoche Rd. on New Idria Rd., 5234
(KANU)

New Mexico: Valencia Co.: jcr. of IH25
and NM hwy 6, 307.5 (KANU); Texas:
Hudspeth Co.: 10 mi E of El Paso on
IHIO, 3079(KANl

Arizona: Gila Co.: jcr. IHlO antj Ri^^s
Rd.,30.SVMKANU)

New Mexico: Hidali^o Co.: 15 miEofAZ
state line on IHIO, 30<S'/ (KANU)
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Table i. (continued)

543

Tax on Gametic
chromosome

numhe

Voucher (repositor)')

Lcssingia fildginijolui (Hook. & Arn.)
M.A. Lane wd^. fi la gin i folia

Lessingia ieptodacla A. Gray

Lessingia nemadada E. Greene

Lessingia Occidents I is (H.M. Hall) M.A. Lane

A\ad)aer anther a pijinatifida (Hook.) Shinners
var. dnhiiahiia^ia B. Turner &
R.L. LLircman

Pilyopsis aspera (Shiittlew.) Small
van adenolepis (Fern,) Semple & Bowers

Prionopsis ciliata (Nutt.) Nutt.

Stenutns anntrioicks Nutt.

12II

511

511

511

5II

4II

18II

6ii

9\[

Suphanodoria tomentdla Robinson & Greeiiman 6^^

"^•'^'•-^'Vandci'ea stylosa (Eastw.) E. Greene

Xanthisfna texana DC.

2^/ =12

4iJ

Arizona: Cochise Co.: 6 mi S Cochise on
Cochise Rd., 30.SJ (KANU)

California: Contra Costa Co.: Univ. of
California Botanic Garden, J2^cS
(KANU)

Cahfornia: Contra Costa Co.: Univ. of
California Botanic Garden, ^I'^G
(KANU)

California: San BenicoCo.: Parkfieldgrade,
10.4 mi from CA hwy 198, il^O
(KANU)

California: San BenicoCo.: Parkfield grade,
10.4mifromCAlnvy 19S,i2-^9(KANU)

Mexico: Nnevo Leon: Estacion Mariposa,
2883 (TEX); San Luis Potosi: 23 km E
cjf San Luis Potosi, 29^4 (TEX)

Florida: Escambia Co.: ca. 1 mi W of
Pensacola,J243(KANU)

Texas: Cooke Co.: US hwy 1 35 at Red
R iver, 2 586 (TEX); New Mexico: Dofia
Ana Co.: 25. 1 mi NE of Demint;, hwy
26, 3077 (KANU)

New Mexico: Taos Co.: Carson NE Tres
Piedras RS, 501 }> (RM)

Mexico: San Luis Potosi: LasTablas, 2920
(COLO)

Utair Kane Co.: Glen Canyon NRA, Paria
Canyon RS, 3247 (KANU)

Texas: Calhoun Co: Swan Point, near
Seadrift, 28/7 (TEX)

EUPA'rORlEAE
'^'Conodiniam hetonidpdiHni (Miller

King (S: 1 1, Robinson
Stei ia serratd Cav.

1011

44I

Mexico: San Luis Pottisi: Las Tablas, 2927
(TEX)

Mexico: Mexico: 18.2 km W of Toluca,
2(-)4l (TEX)

Helianthlai;
Acmdla yadicans (Jaccj.) R. K. Janscn

var. radtcans
Bahia aristata (Rydb.) Turner

Bidens odorata Cav. var. oaxacensis Ballard
Cosmos caitdatiis Kunth

Cosmos si/iphi/re/LS Cav.

Galinsoga pan'ifloya Cav

3911

1011

12
A24
II
II

1211

16II

Mexico: Sinaloa: 4l mi E of Mazatlan on
hwy 40, 2/^4 (TEX)

Mexico: SanLuisPotosi: U3 nii Sof Colonia
Libercad, 2909 (TEX)

Mexico: Oaxaca: Cd. Oaxaca, 2703 (TEX)
Mexico: Guerrero: 27 miSofChilpancingo

on hwy 93, 2732 (TEX)
Mexico: Guerrero: 27 miSofCdiilpancingo

on hwy 95, 2737 (TEX).
Mexico: Veracruz: 14.5 km Wof Mendoza

on hwy 150, 2067 (TEX)
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Tahlr 1 . (conrinuecl)

Tax on

McLiwpOiU/fn/ divcir'n-iitiim (Ricli) DC
Mvhiwpod'tii})! //linriafhctluDi J.css.

P^nhoiiinfi amjcrtnni A. Gray
van ///hiva'plh////^// Rollins

Sigcsbi'ckia kn-tnhi}!}} B. Turner

SimsiJ liigi(sC(n:for!ius DC.
Tr'uLix ioru)!i)j}iJo!iii (Kuntli) I k-mslcy

VigniLTci potosDhi Blake

ZdliiZiiuhi Ihn'theiuiniks (DC.) Rzetlowski

Znuuj bjitgeana Re^al

Zififihi jhr//viathi (L.) L

L\LLl:Ah
'^''Gihil^f.hdhini sihyjik'n DC

Ta^ctcac
Nhvllcthi tnfulcf Rydb

T^/geU's hniihi Cav.

Thywophyllj sclifolij (La^.) Scrothcr
\'ar. set if olid

Gametic
chroniosoine

nunibe

12
12

IJ

17II

15III

'7ii
27n

1711

18II

12n

12II

14II

w

1 1 II

13w

Voucher (repositcjn)

Mexico: Oaxaca: Cd. Oaxaca,2/05 (TEX)
Mexico: Sinaloa: 1l mi E ofMaxatlan on

hwy 40, 2 /5J (TEX)
Mexico: Niievo Leon: Estacion Mariposa,

2^86 (TEX)
Mexico: Michoacan: 16 km S of Quiro^^a,

2435 (TEX)
Mexico: Oaxaca: CA. Oaxaca, 2U)4 (TEX)
Mexico: Mexico; 6.2 km E of rd. roTukion

hvvy 5 ID, 2400 (TEX)
Mexico: San Luis Potosi: Las Tablas, 29/9
(TEX)
Mexico: San Luis Porosi: 1.3miSofCoIonia

Liberrad,290.V(TEX)
Mexico; Michoacan: 52.6km Woi Morelia,

2408 (TEX)
Mexico: Zacatecas: 19.3 km coward

Tlakenango from Jalpa, 2447 (TEX)

Mexico: Oaxaca:48 mi NW ofCd. Oaxaca
on hvvy 190, 2/OcV (TEX)

Mexico: Baja California Sur: 22.8 km N of
Loreroon hwy 1,2363 (TEX)

Mexico: Michoacan: 52.6km WofMorelia,
2407 (TEX)

Mexico; Puebla: 13 nii S\V of jet. li\v\'S
150D and 28, 20.S5 (TEX)

diploids  (Kcil  et  al.  1988;  Solbrig  ec  al.  1964).  We  obtained  a  diploid  count  of
/; - 6,j for hoconui nienziesii van menziesii,  although the previous count ( Pinkava &
Kcil  ]  977)  and  one  of  ours  were  tetraploid.

The  count  obtained  here  for  Geissolcpis  suaedaefolia,  n  =  9^,,  differs  from  that
reported  by  Ralston  et  al.  (1989).  Those  authors  reported  n  -  8^^,  and  discussed
the  distinctiveness  o^  Geissolcpis  (a  monotypic  genus)  among  American  Astcreae.
They  suggested  that  it  perhaps  resembles  Astniuthium  and  Aphcmoskphm  in
receptacle  and  achenial  trichome  characters^  and  in  chromosome  number,
assuming that the ;/ - 8 represented a tetraploid on a base ofx ^ 4 (present in both
Astnnifhi//fu  and  Aphanosteplv/s).  However,  the  squashes  we  observed  clearly
revealed  nine  pairs  of  chromosomes  at  diplotene  and  diakinesis  (Fig.  1  A).  With
res[x^ct  to  this  count,  it  is  interesting  that  Dichaetophora  Cciuipestns  has  ;/  -
(Turner  &  Ellison  I960;  W^xtson  1973)or;;  =  6,,(Sundbergctal.  1986),andrhat
it  shares  the  peculiar  hooked  achenial  hairs  o^  Geissolepis,  among  other  features.
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ipestris
species  o(  Astranthmm  derived  via  dysploid  reduction  from  x  =  A.  h  cpDNA
analysis  of  cliese  and  other  genera  suggested  to  be  related  (e.g.  Chaetopappa,
Lei/celene,  Egktes,  etc.)  by  Shinners  (1946)  is  warranted.

Solbrig  et  al.  (1964)  reported  a  count  of  «  -  9^^  (which  was,  according  to  a
footnote,  "calculated  from  somatic  counts")  for  Vanckvm  stylosa.  Given  the
morphological  resemblance  of  this  taxon  to  Petradoria  and  Hesperodoria

iplopappus sect. Hesl
phylogenetic  analysis  of  chloropkist  DN  A  restriction  site  mutations  (Lane  &
Jansen  1990;  Lane,  unpubl.  data)  place  this  taxon  within  a  clade  having  x  =  6.
Our  count  of  2«  =12,  and  careful  observation  of  technical  characters  such  iis  disk
corolla  shape  and  style-branch  appendages  support  the  indication  that  Vanckvm
may be a  member  of  the  "x  =  6  group" of  Astereae (Hartman & Lane 1  99  1  ;  Lane
1983),  perhaps  nezzXylorhiza  ^ndloTPyrrocoma,  rather  than  of  the  "x  =  9  group."
Additional  phylogenetic  analyses  currently  underway  may  clarify  this  point.

Eupatorieae  —  The  count  of;?  =  lOjj  for  Comdinimn  hetomafolimn  is  new  but
unremarkable  within  the  genus.

Heliantheae  —  All  sixteen  counts  obtained  for  members  of  this  tribe  confirm

previous reports.
Inuleae  —  Gnaphalhnn  schraderi  is  here  reported  for  the  first  time  as  «  =  14^,

which  is  consonant  with  the  known  btise  chromosome  number  of  that  genus.
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