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The chromosome numbers reported herein are the incidental result of

field work and general collecting conducted throughout North America
over the past several years. They are reported here to make them available

to individuals engaged in systematic research. Although most counts come
from taxa with numbers reported earlier by other researchers, many counts

are from poorly sampled taxa or from parts of the range that have received

Buds for meiotic counts were collected in the field, fixed in Carnoy's

solution (3 EtOH: 1 glacial acetic acid, v/v) or modified Carnoy's solution

(4 chloroform: 3 EtOH: 1 glacial acetic acid, v/v/v) and subsequently

refrigerated in the fixative until used. Counts were made from microsporo-

cytes using the standard aceto-carmine squash technique (Radford et al.

1974).

In a few instances, mitotic counts were obtained from root tips of

seedlings germinated from field-collected seeds. Seeds were placed on

moist filter paper in petri dishes at room temperature until germination

occurred. Root tips were then excised and submerged in a saturated

aqueous solution of paradichlorobenzene for 90 minutes at room tempera-
ture, fixed in Carnoy's solution, and squashed in aceto-orcein (Radford et

al. 1974)

Camera lucida drawings or photographs were made for all counts using
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either a Zeiss Universal or Olympus BH-2 microscope. Voucher specimens

for counts are deposited in the herbaria designated after the voucher cita-

tion. The following abbreviations are used for collectors: B = R. E.

Brooks; BCF = T. M. Barkley, A. Cronquist & D. Frame; BK = R. E.

Brooks & C. Kuhn; BKF = R. E. Brooks, C. Kuhn & C. C. Freeman; BM
= R. E. Brooks & R. McGregor; BS = R. E. Brooks & G. Seiler; F = C.

C. Freeman; FF = C. C. Freeman & J. A. Freeman; FW= C. C. Freeman

& M. A. Wetter; M = M. McCarty; S = S. Stephens; SG = G. Seiler.

Chromosome number determinations and vouchers are presented below.

Taxa are arranged alphabetically by family. All collections are from the

United States unless otherwise specified.

APIACEAE
Chaerophyelum procumbens Hook. 2n = 1 III. Kansas. Riley Co.:

Wild Cat County Park, ca 4 mi NWof jet Riley Co 4 12 & KS 113, F 2206

(KANU, KSC, NY).

ASTERACEAE

Aster novae-angliae L. In = 511. Iowa. Allamakee Co.: ca 50 meters

E of jet Allamakee Co X42 & X52 at edge of Harpers Ferry, F 2257 (ISC,

KSC, MO, WET).
Cacalia peantaginea (Raf.) Shinners n = 27. Kansas. Riley Co.:

tributary to Kings Creek on Konza Prairie, S of Manhattan, F 2030 (KSC,

MEXU, NY).
Carduus nutans L. subsp. leiophyllus (Petrovic) Stoy. & Stef. n =

8. Kansas. Jefferson Co.: 7.5 mi E, 1 mi S of Williamstown, B 17276

(KANU).
Carduus nutans L. subsp. macrocephalus (Desf.) Nyman n = 8.

Montana. Gallatin Co.: near Belgrade, M 24-5 (KANU).
Coreopsis tinctoria Nutt. 2n = 1211. Kansas. Riley Co.: NW

Manhattan in Cico Park, F 2232 (KSC, NY).
Engelmannia pinnatifida A. Gray ex Nutt. n - 9- Oklahoma.

Major Co.: OK 15, 2.2 mi E of the Woodward Co line, FW2023 (KSC).

Texas. Brewster Co. : TX 118, 9-7 mi NWof jet TX 1 18 & 273, FW2001

(KSC); 2n = 911, Howard Co.: Farm Rd 669, 3. 1 mi S of jet Farm Rds 669

& 1785, FW2006 (KSC).

Eupatorium purpureum L. » = 10. Iowa. Allamakee Co. : 1 . 5 mi N of

jet Allamakee Co X52 & X42 and 3.5 mi E, F 2253 (KSC).

Grindelia squarrosa (Pursh) Dunal var. squarrosa 2n = 611.



Kansas. Riley Co.: Kimball Ave, 0.5 mi E of jet Kimball Ave & Demson
Ave in Manhattan, F 920 (KSC). Texas. Brewster Co. : US 90, 0.8 mi E of
jet US 90 & 385, FW2005 (KSC).

Haplopappus ciliatus (Nutt.) DC. 2n = 611. Kansas. Riley Co.: SW
of Keats along Reservation Rd, F 2258 (KSC, NY).

Haplopappus spinulosis (Pursh) DC. In = 8. Kansas. Cloud Co.: US
24, 9.0 mi E of jet US 24 & 81, F 972 (KSC).

Hymenopappus scabiosaeus L'Her. var. corymbosus (Torrey & A.
Gray) B. Turner n = 17. Kansas. Riley Co.: Kimball Ave, 0.5 mi Wof
Little Kitten Creek, F 2270 (KSC, WET).

Kuhnia eupatorioides L. var. corymbulosus Torrey & A. Gray 2n =
911. Kansas. Riley Co.: Riley Co 4 12, 2.4 mi WNWofjct Riley Co 4 12 &
113, F 2245 (KSC, MO, NEB, NY).

Lygodesmia grandiflora (Nutt.) Torrey & A. Gray 2n = 911.

Colorado. Montrose Co. : CO 14 1, 14.6 mi SE of Mesa Co line, FW1816
(KANU, KSC, MEXU, NY).

Malacothrix torreyi A. Gray In = 711. Utah. Wayne Co.: UT 24,

3.9 mi N of Dirty Devil River, NE of Hanksville, FW1831 (KANU,
KSC, MEXU, NY).

Palafoxia sphacelata (Nutt.) Cory n — 12. Kansas. Cheyenne Co.:

15 mi N, 12 mi Wof St. Francis, B 11294 (KANU).
Pinaropappus roseus (Less.) Less. var. maculatus McVaugh n = 9.

MEXICO. Nuevo Leon: gravel rd to 18 de Marzo, 8.7 mi E of jet with

Mexico 57, N of Cerro Potosi, FW2057 (KANU, KSC, MEXU, NY).
Polymnia canadensis L. 2n = 1 511 -h 1 supernumerary. Iowa.

Allamakee Co.: bluffs SWof jet of Allamakee Co X52 & X42, SWof

Harpers Ferry, F 2255 (ISC, KSC, MO, WET).
Prenanthes alba L. In = 1611. Iowa. Allamakee Co.: 2.2 mi N of jet

of Allamakee Co X52 & X42, 2.9 mi E along gravel rd, F 2250 (ISC, KSC,
MO).

Prenanthes aspera Michaux In = 811. Kansas. Riley Co.: 0. 1 mi N
of Pillsbury Crossing, ca 2 mi SSWof Zeandale, F 1152 (KSC).

Prenanthes racemosa Michaux 2n = 811. Iowa. Bremer Co.: 2 mi S

& 0.4 mi Wof jet US 218 & IA 3, SSWof Waverly, F 800 (KSC).

Pyrrhopappus carolinianus (Walter) DC. 2n = 12. Kansas. Osage
Co.: ca 3 mi NWof Lake Pomona dam, F 818 (KSC).

Pyrrhopappus grandiflorus (Nutt.) Nutt. 2n = 24. Kansas. Barber

Co.: US 281, 2 mi S of Sawyer, FF 91 (KSC).

Pyrrhopappus rothrockii A. Gray 2n = 611 + 1 supernumerary.

MEXICO. Durango: Mexico 45, 16.4 mi S of jet Mexico 45 & 39, FW
2126 (KSC, MEXU, NY).



Rudbeckia hirta L. var. pulcherrima Farw. n = 19. Kansas.

Marshall Co. : KS 99, 6.9 mi S of jet KS 99 & US 36, F 2027 (KSC); Morris

Co. : US 56, 0. 1 mi Wof Lyon Co line, F 2026 (KSC); 2n = 1911, Nemaha
Co.: US 36, 7.4 mi E of Seneca, F 2029 (KSC).

Senecio ari/.onicus E. Greene n = 20. Arizona. Coconino Co.: US
Alt 89, 1 1. 1 mi N of jet US Alt 89 & AZ 179, FWI960 (KANU, KSC,

MEXU, NY).
Senecio douglasii DC. var. douglasii 2n = 2011. California. San

Benito Co.: CA 152 at Pacheco Pass, NE of Hollister, FW1907 (KANU,
KSC, NY).

Senecio douglasii DC. var. i.onc.lobus (Benrh.) L. Benson In =

2011. Arizona. Apache Co.: US 180, 1 . 3 mi SE of jet US 180 & 180A, FW
2146 (KANU, KSC, NY). New Mexico. Catron Co.: NM90, 7.8 mi E of

jet NM90 & 27, FW2135 (KANU, KSC, NY); NM90, ca 3 mi Wof jet

NM90 & 27, FW2136 (KANU, KSC, NY).
Senecio douglasii DC. var. monoensis (E. Greene) Jepson In =

2011. Arizona. Mohave Co.: US 93, ca 200 merers S of jet US 93 & 1-40,

FW1946, (KANU, KSC, NY), n = 20. Yavapai Co.: Fh 9 E of Camp
Verde, 15.5 mi NWof jet of Fh9 & AZ 87, FW1964 (KSC). In = 40,

NewMexico. Hidalgo Co. : US 70, 8. 3 mi E of the AZ state line, FW1981

(KANU, KSC, MEXU, NY, WIS).

Senecio eremophilis Richardson var. macdougalu (A. A. Heller)

Cronq. n = 20. Arizona. Coconino Co.: San Francisco Mts, N of Flagstaff,

FW2150 (KANU, KSC, MEXU, NY).
Senecio iNTECERRiMus Nutt. var. exaltatus (Nutt.) Cronq. n = 40.

Colorado. Montezuma Co.: US 160, 0.9 mi E of entrance to Mesa Verde

National Park, FW1790 (KANU, KSC, MEXU, NY).

Senecio jacobaea L. n = 20. California. Mendocino Co.: CA 20, 8.2

mi E of jet CA 20 & 1, FW1896 (KSC, MO, NEB, NY); In = 2011, CA
20, 7.9 mi E of jet CA 20 & 1, FW1898 (KSC).

Senecio toeuccanus DC. n = 20. MEXICO. Puebla.: Mexico 190

Libre, ca 40 km Wof Huejotzingo, ca 3 km E of the Mexico state line,

BCF 2999 (KSC).

Silph.um inteorieolium Michaux var. laeve Torrey & A. Gray In =
711. Kansas. Riley Co.: Riley Co 4 12, 3.25 mi WNWofjct Riley Co 4 12

& KS 113, F 2247 (KSC, NEB, NY, TEX).
SiLPi-uuM PEREoi.iATUM L. 2n = 711. Kansas. Pottawatomie Co. : Cedar

Creek, ca 100 meters SSWof KS 13 bridge across creek, F 2238 (KSC,

NEB).
Solidago rig ida L. var. humilis C. Porter In = 911. Kansas. Riley

Co.: Riley Co 4 12, 2.35 mi WNWofjct Riley Co 4 12 & KS 1 13, F 2246
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(KSC, MO, NEB, NY).
Solidago speciosa Nutt. var. rigidiuscuea Torrey & A. Gray n = 9.

Kansas. Marshall Co.: KS 99, 6.45 mi S of jet KS 99 & US 36, F 2248
(KSC, MO, NEB, WET).

Xanth.sma tf.xanum DC. subsp. drummondii (Torrey & A. Gray)
Semple In = 411. Texas. Garza Co.: TX 207, 12.5 mi N of jet TX 207 &
US 280, FW2016 (KANU, KSC, MEXU, NY).

BORAGINACEAE
Lithospermum arvhnse L. n = 14. Kansas. Riley Co.: Dickens Rd in

WManhattan, F 13 (KSC).

BRASSICACEAE

Cardamine bulbosa (Schreber) B.S.P. 2n = 1611. Iowa. Bremer Co.:

2 mi S & 0.5 mi Wof jet US 2 18 & I A 3, SSWof Waverly, FF 2263 (KSC,
WET).

Chorispora tenella L. 2n = 711. Kansas. Riley Co.: E side of Throck-
morton Hall, Kansas State University campus, Manhattan, F 1735 (KSC).

Thlaspi arvense L. n = 7. Kansas. Riley Co.: E side of Throckmorton
Hall, Kansas State University campus, Manhattan, F 1734 (KSC).

CAMPANULACEAE
Lobelia cardinalis L. n = 7. Kansas. Pottawatomie Co.: Cedar

Creek, ca 100 meters SSWof KS 13 bridge across the creek, F 2236 (KSC).

CANNABACEAE
Humulus japonicus Siebold & Zucc. 2n =14 + 3 heteromatic

chromosomes. Kansas. Riley Co.: E Manhattan between US 24 & McCall

Rd, F 1725 (KSC).

CUSCUTACEAE

Cuscuta gi.omf.rata Choisy n = 15. Kansas. Pottawatomie Co.:

Cedar Creek, ca 100 meters SSWof KS 13 bridge across the creek, F 2235
(KSC).

CYPERACEAE

Carex inops L. Bailey subsp. hkliophila (Mack.) Crins. n = 18.

Kansas. Ellsworth Co.: E 1/2, SE 1/4 sec 8, T16S, R6W, B 17048a
(KANU).
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Carex microrhyncha Mack, n = 16. Kansas. Bourbon Co.: 1.75 mi

Wof Garland, B 17091 (KANU); Douglas Co.: 3 mi Wof Lawrence, B
15860 (KANU); Linn Co.: 1 mi N, 1.5 mi E of Pleasanron, B 16574

(KANU). Missouri. Bates Co.: 1.5 mi S of Amoret, B 17305 (KANU).
Oklahoma. Ottawa Co. : 3-75 miN, 1 mi E of Peoria, BK 17325 (KANU).

Eleocharis compressa Sulliv. In = 1011. Kansas. Kingman Co.: 4

mi W, 0.5 mi N of Kingman, B 17018a (KANU).

EQUISETACEAE

Equisetum laevigatum A. Braun In = 108II. Kansas. Pottawatomie

Co.: KS 13, 2.3 mi NE of jet KS 13 & rd to Spillway State Park, NE of

Manhattan, F 2228 (KANU, KSC, NY, WET).

HIPPOCASTINACEAE

Aesculus glabra Willd. var. arguta (Buckley) Robins. In = 2011.

Kansas. Riley Co.: N side of 1-70, 4 mi E of jet 1-70 & KS 177, F 1745

(KSC).

HYDROPHYLLACEAE
Hydrophyllum virginianum L. 2n = 18. Iowa. Bremer Co.: Cedar

Bend Conservation Park, ca 1 mi NWof Waverly, FF 2263 (KSC, WET).

ISOETACEAE

Isoetes butler! Engclm. 2» = 22. Kansas. Franklin Co.: 2 mi N, 1

mi Wof Homewood, BKF 18986 (KANU).

KRAMERIACEAE
Kramf.ria i.ancf.oi.ata Torrey 2n = 611. Texas. Garza Co.: TX 207,

12.5 mi N of jet TX 207 & US 380, FW2013 (KSC).

MONOTROPACEAE
Pterospora andromedea Nutt. In = 2411. New Mexico. Taos Co.:

NM3, 3. 1 mi SSE of Sipapu Ski Area Ski Lodge, FW2165 (KSC, NY).

ONAGRACEAE
Stenosiphon linifolius (Nutt.) Heynh. In = 711. Kansas. Riley

Co.: Riley Co 412, 2.35 mi WNWof jet Riley Co 4 12 & KS 113, Z7 2244
(KSC, MO, NEB, NY).

OXALIDACEAE

Oxalis violacea L. n = 14. Kansas. Riley Co. : Riley Co 9 1 1, 0.9 mi S
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of jet Riley Co 91 1 & 1-70, FF 2210 (KANU, KSC, MEXU, NY).

POACEAE
Elymus submuticus (Hook.) Smyth n = 14. Kansas. Jefferson Co.: 2

mi W, 2 mi N of Perry, B 3631 (KANU). Nebraska. Dodge Co.: 0.5 mi E
of Waterloo, S 51891 (KANU). South Dakota. Brown Co.: 5 mi W, 4.5
mi N of Groton, S 52228 (KANU).

Elymus virginicus L. var. glabriflorus (Vasey) Bush n = 14.

Arkansas. Crawford Co.: 1.5 mi N of Figure Five, S 52130 (KANU).
Kansas. Douglas Co.: Baldwin City Lake, SG 5695 (KANU).

Elymus virginicus L. var. virginicus n = 14- Kansas. Franklin Co.:

0.5 mi N of Ottawa, BS 4485 (KANU). Nebraska. Burt Co.: 1 mi Wof

Oakland, S 51864 (KANU). Oklahoma. Texas Co.: 2 mi N of Guymon, S
52069 (KANU). South Dakota. Miner Co.: 2.5 mi E of Roswell, S 51546
(KANU).

POLEMONIACEAE
Cilia aggregata (Pursh) Sprengel var. maculata M. E. Jones In =

1411. MEXICO. Nuevo Leon: gravel rd to 18 de Marzo, 8.7 mi E of jet

with Mexico 57, N of Cerro Potosi, FW2058 (KANU, KSC, MEXU,
NY).

Phlox divaricata L. subsp. laphamii (Alph. Wood) Wherry In = 711

+ 0-1 supernumeraries. Iowa. Bremer Co.: 4.5 mi SE of Waverly, F 910
(KSC). 2n = 711 + 0-3 supernumeraries. Kansas. Riley Co.: N side of

1-70, 4 mi E of jet 1-70 & KS 113, F 1732 (KSC).

PRIMULACEAE
Androsace occidentals Pursh n = 10. Kansas. Pottawatomie Co.:

Carnahan Creek Recreation Area, ca 6 mi NNWof US24 & KS 13, F 1737
(KSC); Riley Co.: Cico Park in NWManhattan, F 1733 (KSC).

RANUNCULACEAE
Clematis fremontii S. Watson « = 8. Kansas. Osborne Co.: ca 5 mi

S of Covert, BM 17065 (KANU).
Ranunculus abortivus L. In = 811. Kansas. Riley Co.: Wild Cat

County Park, ca 4 mi NWof jet Riley Co 4 12 & KS 113, F 2205 (KSC).
Ranunculus hispidus Michaux var. hispidus In = 811. Kansas. Riley

Co.: Cico Park in NWManhattan, F 2215 (KANU, KSC).
Ranunculus sceleratus L. var. sceleratus In = 1611. Kansas.

Riley Co.: Cico Park in NWManhattan, F 2216 (KSC).



21<S

SCROPHULARIACEAE

Castileeja sessiliflora Pursh In = 1211. Kansas. Lincoln Co.: KS
181, 3. 1 mi S of Sylvan Grove, FF 1742 (KSC).

Digitalis purpurea L. n = 28. California. Mendocino Co.: CA 20

between Willirs and Ft. Bragg, 14. 1 mi E of jet CA 20 & 1 , FW1895

(KANU, KSC, NY).
Penstemon aehidus Nutt. In = 811. Texas. Briscoe Co.: TX 207 SE of

Mackenzie Reservoir, 4.7 mi SE of jet TX 207 & Farm Rd 3300, FW2018

(KSC, NY).
Penstemon ambiguus Torrey var. ambiguus n = 8. Texas. Garza Co.:

TX 207, 12.8 mi N of jet TX 207 & US 380, FW2018 (KSC, NEB).

Penstemon ambiguus Torrey var. eaevissimus (Keck) N. Holmgren

2n = 811. MEXICO. Chihuahua: Mexico 45 , 26.4 mi S of jet Mexico 45 &
2, FW2132 (KANU, KSC, MEXU, NY).

Penstemon cobaea Nutt. var. cohaea n — 8. Oklahoma. Major Co.:

OK 15, 12.2 mi E of Woodward Co line, FW2022 (KSC, NEB).

Penstemon eatonii A. Gray subsp. undosus (M. E. Jones) n = 8.

Colorado. Montrose Co. : CO 14 1 , 1.0 mi S of Uravan at San Miguel River,

FW1813 (KANU, KSC, MEXU, NY).
Penstemon .nelatus Crosswh. n = 8. New Mexico. Taos Co.: NM3,

3.1 mi SSE of Sipapu Ski Area Ski Lodge, FW2164 (KANU, KSC,

MEXU, NY).
Penstemon laetus A. Gray var. eaetus 2n = 811. California. Kern

Co.: 1-58, 11.3 mi NWof jet 1-58 & CA 202, FW1922 (KANU, KSC,

MEXU, NY).

Mexico. Catron Co.: US 180, ll.C^mi N of Grant Co line, FW2140

(KANU, KSC, NY).
Penstemon moffatij Eastw. subsp. moeeatii n = 8. Utah. Grand

Co.: 1-70, 2. 1 mi E of Thompson Exit, FW1825 (KANU, KSC, MEXU,
NY).

Penstemon ophianthus Pennell n = 8. Colorado. San Miguel Co.:

CO 141 in Dolores River Canyon, 0.1 mi S of Slick Rock, FW 1808

(KANU, KSC, MEXU, NY).
Penstemon palmeri A. Gray var. paemeri n = 8. California. San

Bernardino Co.: 1-15, ca 5 mi Wof jet 1-15 & CA 68, FW1937 (KANU,
KSC, NY).

Penstemon secundieeorus Benth. ex DC. n = 8. Colorado. Pueblo

Co. : 1-25 , 0.7 mi S & 0. 5 mi Wof Graneros Gorge Exit, FW1781 (KSC).

Penstemon strictus Benth. subsp. strk tus 2h = 811. New Mexico.

Taos Co.: NM3, 3- 1 mi SSE of Sipapu Ski Area Ski Lodge, FW2159

(KANU, KSC, MEXU, NY).



249

Penstemon tubaeflorus Nutt. var. tubaeflorus n — 16. Kansas.

Douglas Co.: Baldwin City Cemetery, 1 mi S of Baldwin City, F 969 (ISC,

KSC, NEB).
Penstemon wrightii Hook, n = 8. Texas. Jeff Davis Co.: TX 166,

8.9 mi Wof jet TX 166 & 17 at Point of Rocks, FW1996 (KSC, MO,
NEB, NY).

Chromosome counts for 104 populations representing 78 species are

reported, most from the Asteraceae and Scrophulariaceae. First reports are

included for the following taxa: Isoetes butleri Engelm., 2n —22; Penstemon

eatonii subsp. undosus (M. E. Jones) Keck, n = 8; Penstemon linarioides A.

Gray subsp. linarioides, n = 8; Penstemon wrightii Hook., n — 8.

The number obtained for Isoetes butleri is consistent with numbers
obtained for other species in the genus (Hickey 1984). The count for

Penstemon eatonii subsp. undosus agrees with the number for subsp. exert us

(A. Nels.) Keck reported by Nisbet &Jackson (I960). Similarly, the count

of n —8 for P. linarioides subsp. linarioides is the same as reported for subsp.

coloradoensis (A. Nels.) Keck (Nisbet & Jackson I960) and subsp. compacti-

folius Keck (Morefield & Schaack 1985). The count reported for P. wrightii

fits the cytological trend of strict diploidy observed in Subsection

Centrathifolii of Penstemon.

Most of the counts are in agreement with previously reported numbers
for the taxa, however, two discrepant counts were noted. Bakshi (1959)

reported a number of 2n = 16 for Pterospora andromedea. A single New
Mexico population counted was found to be 2n — 48, suggesting the

possibility of intraspecifk polyploidy. The only other count which deviates

from earlier reports is that for Ranunculus hispidus var. hispidus. Duncan
( 1980) reported a number of n = 16 for this taxon. A count from a single

Kansas populations was found to be n — 8. A count of n = 20 was errone-

ously reported for Carex inops (Brooks 1985) due to a typographical error.

The correct count for the population, included in this report, agrees with

previous counts for the taxon.

Supernumeraries were observed in three species; Polymnia canadensis,

Phlox divaricata subsp. laphamii, and Pyrrhopappus rothrockii. In Polymnia

and Pyrrhopappus the number of supernumerary chromosomes observed was

consistently one, however, in Phlox, numbers varied from —1 in one

population and —3 in a second population.

Support for some of the field work was made possible through a Grant-
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In-Aid of Research from Sigma Xi to the senior author. Special thanks go to

A. Spencer Tomb for use of his laboratory and microscope.
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