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A taxonomic investigation was made of 24 taxa be- 

longing to the section Trichodium (Michx.) Trin., of 

Agrostis, and the genus Podagrostis. Experimental methods 

were employed, including: uniform garden culture of trans- 

plants and plants grown from seeds collected in natural 

populations; breeding studies; physiological and pheno- 

logical investigations; cytological studies; ecological 

studies in natural populations. 

Herbarium exsiccatae including the type material of 

most of the 24 taxa were studied. In addition, compara- 

tive morphological studies were made of several of the 

taxa in their natural habitats and again in the uniform 

experimental garden. 

Twenty -four taxa are recognized in this study. Gen- 

eric and species descriptions, distributional maps, gen- 

eric and species keys, photographs of 23 taxa including 

several types, and photomicrographs of meiotic and mitotic 



figures of 12 taxa are presented. In addition, the vari- 

ous taxa are discussed individually, and the criteria and 

concepts used for species delimitation in Agrostis and 

Podagrostis are presented. 

Chromosome counts of nine species and two varieties 

of Agrostis and three species of Podagrostis are reported 

for the first time. Additional counts of other native 

taxa confirm earlier published counts. Eleven of the 19 

species of Agrostis are hexaploids, four species are 

known to be tetraploids and two species are octoploids. 

Two hexaploid groups have been delimited - the A. exarata 

and A. dieqoensis complexes. 

The three Podagrostis species, P. aequivalvis, P. 

humilis and P. thurberiana are diploids, 2n = 14. This 

chromosome number supports previous morphological evidence 

that Podagrostis is an independent evolutionary group de- 

serving generic status. 

Three Old World species of Agrostis, adventive in 

western North America, have been studied cytologically, 

and chromosome counts are presented. Agrostis perennans, 

hitherto unknown in western North America, was collected 

by the investigator on the Olympic Peninsula of Washing- 

ton. 

Putative natural hybridization and introgression were 

observed between several taxa of Agrostis and Podagrostis, 

namely: A. diegoensis and A. hallii; A. diegoensis and A. 



pallens; P. humilis and P. thureriana. 

Physiological races in P. thurberiana and A. exarata 

have been studied. Clinal races occur with a north -south 

distributional pattern in P. thurberiana. Races from 

southern California flowered under shorter photoperiods, 

while races from northern California, Oregon and Washing- 

ton flowered at successively later dates under increased 

photoperiodic regimes. Mountain ecotypes of A. exarata 

were obligately long -day plants, while sea -level ecotypes 

were day -neutral and remontant. Agrostis howellii, a 

species found near sea level, required a long -day photo - 

periodic regime and cold vernalization for floral initia- 

tion. 

Autogamy occurs in several of the native species of 

Agrostis. Facultative autogamy seems to occasion rapid 

ecotypic and racial diversification with concomitant 

morphological complexity within the taxa. 

A tentative phylogenetic scheme is presented. The 

North American species of Agrostis are believed to com- 

prise two main evolutionary groups; the "primitive" and 

"derived" species of section Trichodium. The "primitive" 

taxa are chiefly characterized by: 1) having some species 

with Old World distributions; 2) more northern and /or 

widespread distributions; 3) a perennial habit; 4) mostly 

medium to large anthers; 5) reproducing by allogamy; 6) 

having tetra -, hexa -, and octoploid chromosome levels; 



7) inhabiting mesic and sylvan or bog habitats; 8) occur- 

ring on older geological formations and soils. The "de- 

rived" species are characterized by: 1) not having any 

conspecific taxa in the Old World; 2) more southern dis- 

tributions; 3) being weakly perennial or annual; 4) small 

anthers; 5) reproducing by autogamy or facultative auto - 

gamy; 6) having hexa- and octoploid chromosome levels; 

7) occupying arid and semi -arid habitats; 8) occurring on 

newer geological formations and soils. 
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A BIOSYSTEMATIC STUDY OF SOME NORTH AMERICAN SPECIES 
OF AGROSTIS L. AND PODAGROSTIS (GRISEB.) 

SCRIB. & MERR. 

I. INTRODUCTION 

The taxa selected for study are all those native 

grasses of the Pacific States that have been referred to 

the genus Agrostis in the standard taxonomic references 

for this region. The goal has been to develop new infor- 

mation on evolutionary relationships in this group, and 

to prepare a taxonomy of them based on more precise knowl- 

edge of their natural affinities. 

The approach has been both through experimental and 

classical taxonomic methods. Biosystematic information 

of importance for an understanding of evolutionary rela- 

tionships has been obtained through: chromosome determin- 

ations, uniform garden studies, ecological observations, 

studies of breeding behavior and floral initiation re- 

sponses, morphological comparisons and studies of distri- 

butional patterns. The investigation was based upon col- 

lections of living material of as many of the taxa as 

could be obtained, and upon herbarium specimens from west- 

ern North America, including the majority of the type 

specimens of the accepted names and their synonyms. 

Twenty -two species and two additional varieties are 

recognized as occurring in the area under consideration. 

Nineteen species of Agrostis L., all in section 
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Trichodium (Michx.) Trin., are given taxonomic treatment; 

three species are considered to comprise the genus Poda- 

grostis (Griseb.) Scribn. & Merr. 
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II. LITERATURE REVIEW 

General Taxonomic and Monographic Studies 

The very earliest studies of Agrostis are those by 

Linnaeus who first described the genus Agrostis in Systema 

Naturae in 1735. Only two of the original species de- 

scribed by Linnaeus are presently retained in the genus 

by modern workers. 

Important early contributions to the taxonomy of the 

subgenera and sections of Agrostis included those by Trin- 

ius (1841), Grisebach (1853), Michaux (1803), Desvaux 

(1853) and Godron (1856). Others are the treatments by 

Hitchcock (1905), (who recognized only two sections, Pod - 

agrostis Griseb. and Euagrostis Hitchc.), Ascherson & 

Graebner (1898), Rouy (1913), Honda (1927), Schischkin 

(1934) and Beetle (1950). A fine discussion and summary 

of these sectional and subgeneric treatments together with 

other less comprehensive studies may be found in Björkman 

(1960). 

The best modern generic circumscriptions of Agrostis 

are those by Philipson (1937) and Björkman (1960). The 

group of species comprising Podagrostis was circumscribed 

by Grisebach (1853), as a section of Agrostis. The only 

major change in this taxon has been to raise it to generic 

rank, with the addition of two species. 

No modern taxonomic treatment of the species of 
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Agrostis L. on a world -wide basis exists. The most com- 

prehensive study is the recent contribution by Björkman 

(1960). Although Björkman was primarily interested in 

European species of Agrostis, he made morphological stud- 

ies of a large number of related North American taxa be- 

longing to the section Trichodium (Michx.) Trin. His con- 

tributions have greatly increased our understanding of 

Agrostis in the North Temperate biota. Bjorkman's work 

included: 1) an extensive discussion of the significance 

of the "Trichodium" or lemmatal net; (The "Trichodium" 

net is a reticulation pattern seen on the dorsal surface 

of the lemma. It is mostly found in Agrostis species with 

small or obsolete paleas. The lemmatal net is formed by 

scalariform thickenings of the exterior walls of the epi- 

dermal cells.) 2) chromosome determinations of a large 

number of species belonging to the sections Trichodium 

and Agrostis ( "Vilfa ") of Agrostis; 3) determinations of 

the presence of and development of the lemmatal net in 118 

species of Agrostis and three species of Podagrostis; 4) 

a discussion of generic relationships and the subdivision 

of the genus Agrostis; 5) recognition of Podagrostis as a 

separate genus. 

Apart from Bj$rkman's study there are few comprehen- 

sive recent taxonomic works on Agrostis. Sokolovskaya's 

(1938) study was the first experimentally oriented tax- 

onomic treatment. This author studied 17 species of 
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Eurasian Agrostis emphasizing cytological, distributional 

and morphological aspects. Sokolovskaya concluded: 1) the 

Mediterranean region was the center of origin of the genus 

Agrostis and it was from here that the initial forms pos- 

sessing low chromosome numbers migrated; 2) the subgenus 

Trichodium (= section Trichodium) is the most highly spe- 

cialized, the species of this group forming a polyploid 

complex with phylogenetic connections between taxa with 

different chromosome numbers, viz. Agrostis canina, 2n = 

14 to A. borealis, 2n = 56; 3) extreme habitats such as 

those of higher latitudes and high mountain regions fa- 

vored origin of polyploid forms; 4) the process of specia- 

tion has been very intensive in eastern Asia, with this 

area being a secondary center of speciation for many poly - 

ploid forms. Sokolovskaya adopted the taxonomic treat- 

ment of Schischkin (1934). Sokolovskaya's emphasis on 

polyploidy in conjunction with extreme environments re- 

flects the influence of Hagerup and Tischler, whose works 

are cited and discussed. 

The treatment of Russian Agrostis by Schischkin 

(1934) is an important work because of the large number 

of species (29) which are included, and because several 

of the Russian species are conspecific or display specious 

morphological similarities with western North American 

taxa. 

There are also taxonomic studies of the Gramineae as 
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a whole that are significant and include treatments of 

Agrostis. These works are mainly morphological (Avdulov, 

1931; Bews, 1929; Bentham and Hooker, 1883; Hackel, 1887; 

Pilger, 1954; and Prat 1936). Burbidge (1964) provides an 

excellent review of the major contributions to grass sys- 

tematics and an extensive bibliography. 

Some recent taxonomic studies of European Agrostis 

have provided a better understanding of the phylogenetic 

and taxonomic relationships of the genus. These studies 

have also clarified many aspects of the evolution and tax- 

onomy of conspecific and related North American taxa. 

Besides the contributions by Bjorkman, the treatments 

by Paunero (1947, 1953) and Philipson (1937) are probably 

the most significant. Paunero studied a large number of 

Agrostis species which are native to Spain and the Iberian 

Peninsula. She employed experimental and traditional tax- 

onomic procedures in her studies. 

Philipson's comprehensive work included studies of 

population variation and ecotypic specialization, distri- 

butions, floral biology, anatomical investigations and 

discussions of taxonomic relationships of five species and 

eight varieties of Agrostis. 

Treatments of Agrostis in European floras contribut- 

ing valuable ecological and taxonomic data, are those of 

Herman (1956), Hegi (1906) and Hylander (1953). 
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Taxonomic Treatments of North American 
Agrostis and Podagrostis 

Although there has been a rather large number of tax- 

onomic studies of North American Agrostis, there have not 

been any studies which can be deemed as comprehensive. 

The earliest important contributions were by: Trinius 

(1841), who described several new species of Agrostis 

from Alaska and the northern Pacific Coast of North Amer- 

ica; Bongard (1833), and Grisebach (1853). With only one 

or two exceptions since Grisebach's work, the publication 

of Alaskan and other North American grasses were by Amer- 

ican botanists and were for the most part lists and mis- 

cellaneous descriptions of new species. 

Vasey (1892a) was the first American agrostologist' 

to make an important contribution to our knowledge of 

western North American Agrostis. Twenty -six species and 

six varieties were treated by Vasey in his study, includ- 

ing a number of new species descriptions. Four of the 

newly described species are still recognized by present - 

day students of the genus. In another work, Vasey (1892b) 

provided superb drawings of many Agrostis species. 

Hitchcock's monographic treatment of the North Amer- 

ican species of Agrostis (1905) was an improvement over 

much of Vasey's earlier taxonomic contributions. Hitch- 

cock recognized 27 species, of which three were described 

as new species. His work must be acknowledged as the 



most valuable study of the North American Agrostis, its 

great value residing in the extensive discussions and de- 

scriptions of most of the type collections and specimens 

deposited in European herbaria. Thirty -seven outstanding 

plates, containing line -drawn illustrations of most of the 

types, are part of the monograph. 

In 1937 Hitchcock expanded upon his earlier treat- 

ment and described 47 species, which included several taxa 

from Mexico and Central America. These revisions of 1905 

and 1937 form the basis for the treatment of Agrostis in 

the second edition of the Manual of the Grasses of the 

United States (1950). 

Lamson -Scribner and Merrill (1910) also treated many 

species of Agrostis from Alaska and the Pacific Northwest. 

They were the first workers to lend recognition to Poda- 

grostis as a separate genus. 

Hultén's treatments (1927, 1937, 1941, 1960) of 

Agrostis and Podagrostis native to Alaska and Kamtchatka 

are important contributions. This author's discussions 

are valuable because many of the species he studied have 

southern distributions in the Pacific Northwest, northern 

United States and California. Hultén conjectured on the 

possible origins of several of the taxa he studied. He 

emphasized hybridization and polyploidy as the most im- 

portant evolutionary agencies in Agrostis. Hultén also 

described several new taxa and proposed certain taxonomic 

8 
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emendations (1937, 1941). His discussions and illuminat- 

ing comments on the ecology and distributional patterns 

are valuable additions. 

The only other recent treatment of Alaskan grasses 

is in the flora by Anderson (1959). The later author 

based his treatments of Agrostis and Podagrostis on the 

earlier treatments of Hultén and thus has added little 

new information. 

Studies of Agrostis and Podagrostis species which are 

native to the Pacific Northwest and California are limited 

chiefly to the previously cited treatments of Hitchcock 

and the numerous treatments in the various published 

floras. Probably the most useful floras are Jepson (1925) 

and Munz (1959), for California Agrostis. Howell's book 

(1949) is limited to plants of Marin County, California, 

but is a valuable contribution since it includes descrip- 

tions and ecological data on several endemic taxa belong- 

ing to the genus Agrostis. Abrams (1923) included all the 

species of the Pacific coastal states and southern British 

Columbia; this treatment, however, is outdated. The 

treatments in Peck (1961) and Davis (1963) have been 

adopted principally from the two editions of the Manual 

of Grasses of the United States. Furthermore, none of 

the above authors have recognized the genus Podagrostis. 

Rydberg's floras (1917, 1932) are particularly valu- 

able for the Rocky Mountain and the Great Plains States. 
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The works by Fernald (1950) and Gleason (1952), along with 

Hitchcock's treatments, are the best contributions for 

Agrostis that are native to the eastern United States. 

Ecology 

The genus Agrostis is ecologically very complex and 

interesting. Members of this genus occur in most of the 

life zones of the cooler regions of the earth and often 

form the dominant and subdominant species of the herbace- 

ous layer. Many species of Agrostis are pioneers and 

widespread ruderals (Hylander; 1953; Hegi, 1906) while 

others are restricted endemics (Howell, 1949; Beetle, 

1947; Hitchcock, 1950). 

Most of the ecological studies of Agrostis have been 

made by European workers. Bradshaw (1958) reported that 

in Wales A. tenuis displayed a pattern of ecotypic dif- 

ferentiation corresponding to environmental variations. 

He observed the interaction of many environmental factors, 

but could not discern distinctive gradients. Philipson 

(1937) observed many different ecotypic responses in the 

species he studied which reflected soil conditions, mois- 

ture, etc. Björkman (1954) found several cytological 

races of A. canina which had distinctive geographical dis- 

tributions in Europe. Hertzch (1959) pointed out that 

members of the genus Agrostis are widely distributed cli- 

matically and occupy unfavorable sites on wet or dry, cold 
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or warm soils at low to high elevations. Thuesen (1934) 

reported A. alba growing on soils with temperatures of 

35 °C while other biotypes were flourishing on soda soils 

with pH values of 8.6. 

Bradshaw (1958) declared that A. tenuis and A. stol- 

onifera are very distinct species in the British Isles. 

He recounted that most of the difficulties in attempting 

to identify these two species arose solely from vegetative 

characters which were modifiable by environmental condi- 

tions. This author pointed out that while the distribu- 

tions of the two species overlapped considerably, there 

were vast areas where the two species were separate. 

Agrostis tenuis was commonly found on dry and wet soils 

which were poor in bases, and had pH values between four 

and six, while A. stolonifera was restricted to soils 

which were rich in bases, with pH values of six and up- 

wards. 

Lamson -Scribner (1897) reported that water was the 

limiting factor for successful utilization of A. exarata 

on ranges in the western United States. 

Very little ecological information is reported for 

the Podagrostis species in the literature. 

Cytology 

Sokolovskoya (1938) determined the chromosome numbers 

of 17 species of Agrostis which included six taxa 
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presently placed in the section Trichodium. This worker 

reported chromosome levels ranging from diploidy (2n = 14) 

through octoploidy (2n = 56). 

Avdulov (1931) showed that the base number of the 

Agrostideae was, x = 7. The work of Avdulov was of great 

significance because it was the first comprehensive study 

of the Gramineae involving cytological and other experi- 

mental methods together with traditional morphological 

procedures. Avdulov's opus provided a new impetus for 

phylogenetic studies, which have led to recent revisions 

of the Gramineae employing a variety of data in addition 

to those of cytology. These include the phylogenetic 

treatments of Stebbins (1956), Stebbins and Crampton 

(1959) and Tateoka (1957). 

Björkman (1951, 1954, 1960) studied the largest num- 

ber of taxa of Agrostis cytologically and reported counts 

for more than 20 species in his publications. Included 

were four species belonging to the section Trichodium 

having distributions in North America - A. clavata, A. 

rr 

borealis, A. perennans and A. scabra. Bjorkman confirmed 

the presence of B- chromosomes in several of the species 

he studied. He did not, however, report the occurrence 

of aneuploidy in any of the Trichodium species. 

Stebbins has previously determined the chromosome 

numbers of the largest number of species of Agrostis and 

Podagrostis in North America, but has published only a 
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few of his counts (Stebbins & Love, 1941). 

Tabulated summaries of chromosome counts may be found 

in (Darlington, 1955; Löve & Lave, 1961; and in Cave 1961- 

1963). 

Numerous counts of A. stolonifera, A. gigantea, A. 

palustris, A. tenuis, A. alba and A. canina are in the 

literature. The large number of published counts for 

these taxa has most likely been occasioned by their great 

economic importance and widespread occurrence. 

Jones (1954, 1956a, b) has done extensive research 

into the cytological and genetic relationships of four 

species of European Agrostis and their hybrids. He sug- 

gested (1956b) that the genome constitution for A. tenuis 

is A1A1A2A2; for A. stolonifera, A2A2A3A3; and for A. 

gigantea, AlA1A2A2A3A3. Jones (1956a) reported the oc- 

currence of B- chromosomes in all of the British species 

of Agrostis. He also believed (1954) that Agrostis canina 

was a natural autotetraploid. 

Bjorkman (1960) made a large number of artificial 

hybridizations of various Agrostis species and studied 

meiosis of the hybrids. 

Stuckley and Banfield (1943) reported natural hybrid- 

ization between A. tenuis and A. stolonifera in Rhode 

Island. They found a wide range of aneuploidy in the 

progenies which they studied. These workers reported re- 

covery of progenies which were morphologically similar to 
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the two parental species. 

Bradshaw (1958) studied natural hybridization between 

A. tenuis and A. stolonifera in England. He determined 

pollen fertilities in the putative hybrids and their pro- 

genies. 

Economic Importance of Agrostis 

The Old World species of Agrostis, particularly A. 

canina, A. gigantea, A. palustris, A. stolonifera and A. 

tenuis, are valuable turf and pasture grasses. Hitchcock 

(1950, p. 334) states: "Redtop, A. alba (= A. stolonifera), 

is much used for meadows, pastures, lawns and sport turf; 

creeping bent, A. palustris, is used for lawns and golf 

greens. Velvet bent, A. canina, is sometimes used for 

putting greens. Recent forms of Washington bent and 

Metropolitan bent, have come into use for lawn and espec- 

ially golf greens. The native species abundant enough to 

be of importance as forage plants are A. exarata through- 

out the western part of the United States and A. varia - 

bilis in alpine regions of the Northwest." 

Hertzch (1959) records the importance of Agrostis 

species in Europe pointing out that A. vulgaris (= A. ten - 

uis) and A. canina are important park, sport turf and 

forage species. 

Costin (1964) reports that A. tenuis, due to its 

rhizomatous growth habit, is an excellent grass for 
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preventing water erosion in colder regions where frost 

heaving occurs. 

Physiological and Phenological Characteristics 

Cooper (1963) recounted that flower initiation could 

be induced in several species of Agrostis, including A. 

canina, A. alba and A. tenuis, through substitution of 

short day vernalization for cold vernalization. 

Mitchell (1956) showed that A. tenuis has its optimal 

growth below 27 °C, grows poorly at temperatures around 

35 °C, and will grow relatively well at low temperatures, 

10 °C. This temperature response was characteristic of 

all of the festucoid grasses examined by the author. 

Allard and Evans (1941) reported long -day photo - 

periods for A. palustris and A. nebulosa. Miller (1960) 

found that maximum photosynthesis occurred in A. palustris 

at 20° to 25 °C, while in Bermuda grass (Cynodon) the op- 

timal temperature was around 35 °C. 

According to Philipson (1937) A. stolonifera sheds 

its pollen from 10:00 -11:30 a.m. while A. tenuis sheds 

its pollen from 1:00 -2:30 p.m. Bradshaw (1958) recorded 

extensive hybridization between these two species in 

closed communities. Heslop- Harrison (1956) reported that 

A. tenuis and A. canina are prevented from interbreeding 

in nature largely because the pollen of the former species 

is shed commonly in the morning and the latter apecies 
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in the evening. He asserted that cross pollination was 

not frequent. 

Bjorkman (1960) also recorded observations of photo- 

periodic responses in many of the taxa he studied. 
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III. MATERIALS AND METHODS 

Transplants and Seed Collections 

Transplants and seedlings of species of Agrostis and 

Podagrostis have been cultivated and studied in the uni- 

form experimental greenhouse garden in Corvallis, Oregon. 

Herbarium vouchers of the transplants were made in the 

field and again after cultivation in the experimental 

garden. 

Most of the Agrostis and Podagrostis transplants 

were collected in Oregon and Washington by the present 

investigator. Seeds were gathered from natural popula- 

tions in California, Idaho, Oregon, Washington and British 

Columbia. Seedling plants were employed extensively in 

the hybridization program, for cytological investigations 

of meiosis, and for critical morphological comparisons 

with herbarium collections, including the type specimens. 

Table I shows the collection localities of the seeds and 

transplants used in the investigation. 

Plants for greenhouse culture were dug and placed 

in polyethylene sacks after first being wrapped in moist 

absorbent paper for transport back to Corvallis. If the 

transplant specimens were in favorable stages for collect- 

ing cytological material, buds were gathered and fixed in 

acetic- alcohol or Carnoy's reagent (Darlington & La Cour, 

1962). Carnoy's reagent was of the following formulation: 
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TABLE I. ORIGIN OF POPULATIONS, SEEDS AND TRANSPLANTS EMPLOYED IN THE INVESTI- 

GATION. 

Species Accession Locality 

AGROSTIS 

A. densiflora 14 OREGON. Lincoln Co.: Agate Beach. 

A. diegoensis Crampton 7514 CALIFORNIA. Nevada Co.: 1.5 miles NW Cisco 
Grove. 

66, 38. 45. OREGON. Clackamas Co.: Mt. Hood National 
111T -1; 136T Forest, Timberline Lodge; Mt. Hood National 

Forest, Kinzel Lake. 

44, 62; Multnomah Co.: Oneonta Gorge; Horsetail Falls. 
99T -1 

58 Benton Co.: Mary's Peak. 

117T -1 Hood River Co. : Mt. Hood National Forest, Cloud 
118T -1 -4 Cap. 

140 Jackson Co.: Red Mt. 

291 Lane Co. : Florence. 

A. exarata var. 107. 110 CALIFORNIA. Mendocino Co. : Ft. Bragg. 

exarata 

Crampton 7503, 7510 Nevada Co.: Donner Pass Summit; Kingvale. 

63 OREGON. Baker Co. : Anthony Lake. 

28; 128 

7 

12. 32, 35 

39: 42 

13 

19; 94T -1 -3, 
96T -11, 100 

281 

Clackamas Co. : Mt. Hood National Forest, Timber- 
line Lodge; Oregon City. 

Crook Co.: 15 E of Prineville, Ochoco National 
Forest. 

Hood River Co. : Mt. Hood National Forest, Hood 
River Meadows. 

Lane Co. : Goose Lake Meadows; Green Peter 
Water Shed. 

Lincoln Co.: Eddyville. 

Multnomah Co. : Multnomah Falls; Rooster Rock 
State Park. 

Wallowa Co. : Wallowa Mts. 

91 WASHINGTON. Mason Co. : Staircase. 

74 Yakima Co. : Mt. Adams, Wickey Creek. 

A. exarata var. 77T -1 WASHINGTON. Pierce Co. : Gig Harbor. 
ampla 

A. hallii 24 OREGON. Benton Co.: Mary's Peak. 
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TABLE L (Continued) 

Species Accession Locality 

A. howellii 

16 

9; 93T -1; 
502 

A. idahoensis Crampton 7505 

A. longiligula 108 

A. oregonensis 124T-1 

Lincoln Co.: Toledo salt marsh. 

Multnomah Co. : Horsetail Falls; Oneonta Gorge; 
Multnomah Falls. 

CALIFORNIA. Nevada Co.: Donner Pass. 

CALIFORNIA. Mendocino Co. : near Fort Bragg. 

OREGON. Clackamas Co.: Mt. Hood National 
Forest, Summit Meadows. 

A. pallens 85T -1 -12 WASHINGTON. Grays Harbor Co.: Ocean City 
State Park. 

A. perennans 73T -1 WASHINGTON. Grays Harbor Co.: 2 miles E of 

Copalis. 

A. scabra Crampton 7500; 7509 CALIFORNIA. Nevada Co. : Donner Pass Summit; 
Kingvale. 

53 San Bernardino Co. : Barton Flats. 

49 Siskiyou Co. : Mt. Shasta. 

64 OREGON. Baker Co. : Anthony Lake. 

1 Clackamas Co. : Government Camp. 

30 Deschutes Co: Sisters. 

Chambers 2371 Harney Co. : Steens Mt., Fish Lake. 

141 Jackson Co. : Fish Lake. 

5; 27; 105 Lane Co. : Willamette National Forest, Horselake; 
West Lava Forest Camp, McKenzie Pass; 

Florence. 

101 WASHINGTON. Pend Orielle Co. 

A. scabra var. 6 WASHINGTON. Clallam Co. : Olympic National 
geminata Park, Appleton Pass. 

A. variabilis Crampton 7501 CALIFORNIA. Nevada Co. : Donner Pass Summit. 

48 Siskiyou Co. : Mt. Shasta. 

60 OREGON. Harney Co.: Steens Mt., 1. mile above 
Fish Lake. 

29 

98T -1 -9.; 

499. 500 

Jefferson Co. : Mirror Lake. 

WASHINGTON. Mt. Adams, Bird Meadows; 
Bird Lake. 
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TABLE I. (Continued) 

Species Accession Locality 

PODAGROSTIS 

P. aeauivalvis 810 ALASKA. Prince William Sound, Perry Islands. 

P. humilis 142 OREGON. Lane Co.: Three Sisters Wilderness 
Area. 

P. thurberiana Crampton 7507 CALIFORNIA. Nevada Co.: Donner Pass Summit. 

Siskiyou Co.: Mt. Shasta, Panther Meadows. 

116 Clackamas Co.: Mt. Hood National Forest, 
Government Camp. 

22; 117 Hood River Co. : Mt. Hood National Forest, Hood 
River Meadows; Mt. Hood National Forest, 7 

miles above Copper Kettle Inn. 

36 Lane Co.: Deschutes National Forest, Goose Lake. 

280 Wallowa Co.: Mirror Lake. 

20, 41 WASHINGTON. Clallam Co.: Olympic National 
Park, Appleton Pass. 

504 Yakima Co.: Mt. Adams, Bird Lake. 
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four parts chloroform: three parts 95 per cent ethanol: 

one part glacial acetic acid. Newcomer's (1953) reagent 

(six parts isopropyl alcohol: three parts proprionic acid: 

one part petroleum ether: one part acetone: one part 

dioxane) was used, but less frequently. 

Cultivation Procedures 

The seedlings and transplants were cultivated in six - 

inch clay pots in a steam -sterilized soil mixture of ap- 

proximately equal parts loam, peat moss and sand. The 

plants were fertilized on a regular schedule during the 

growing season with a 6 -12 -4 inorganic fertilizer, and 

supplements of liquid, organic fish fertilizer. 

Hybridization Procedures 

A large number of attempted inter- and infraspecific 

hybridizations were made during the spring and summer of 

1964 and 1965 in the uniform experimental garden. Con- 

trolled selfings of most of the species which were under 

cultivation were made particularly to ascertain the prev- 

alence of self- compatibility in the native species of 

Agrostis and Podagrostis. 

Entry of foreign pollen was precluded by enclosing 

the inflorescences in glassine bags usually several days 

before anthesis. It was often necessary to reduce the 

sizes of the inflorescences to fit into the glassine bags 
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or to eliminate contamination by extraneous pollen when 

a portion of a panicle had already begun flowering. Usu- 

ally it was possible to select panicles or inflorescences 

for crossing which were in approximately the same stages 

of pre -anthesis. In these cases, the panicles were 

placed together in a single glassine bag. The bags were 

fastened securely below with straight pins or paper 

clips. 

A careful record of the hybridizations was kept. 

These data included the accession numbers of the parents, 

date and time of day of pollination and the date of seed 

harvest. A small label was attached to the rachis or 

peduncle of each inflorescence crossed or selfed, cor- 

responding to the data which was entered into the field 

book. The labels were removed and placed into the indi- 

vidual seed packets at the time of seed collection. 

Determination of Pollen Viability 

Pollen viability studies were made in certain 

instances when the taxa were deemed to be critical. 

Viability determinations were also carried out when 

there was suspecion of natural hybridization or 

when unusual deviations in pollen diameters were observed 

during the course of other cytological studies. 

When meiotic upsets were observed, pollen studies were 

also undertaken. Viability determinations were 
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made of a parent and its S1 progenies in one case, to 

ascertain if inbreeding had affected pollen development 

and viability. 

Alcoholic hydrochloric acid -carmine stain (Snow, 

1963) was employed for the pollen studies. This stain 

was superior to anilin blue because of its specificity 

for DNA. 

Pollen for investigation was removed from both ex- 

siccatae and living plants. Small glass vials containing 

the stain were used to prestain the pollen, but occasion- 

ally the pollen was stained directly on the microslide 

at the time of examination. When the latter technique 

was employed, excellent results were obtained if the pol- 

len was stained for approximately five minutes. Excess 

stain was wiped or drained off of the microslide and a 

drop of Hoyer's mounting medium (50 ml. distilled water: 

30 gm. gum arabic: 200 gm. chloral hydrate: 16 ml. glycer- 

ine) was added and a coverslip affixed. 

A magnification of X 450 was employed with bright 

field illumination for making the viability determina- 

tions. A compound Lietz microscope and a green filter 

were employed for all the determinations. 

Pollen grains displaying stained nuclei and normal 

volumes were deemed viable. Inviable pollen grains were 

characterized by lacking stained nuclei and cytoplasm. 

These grains were usually distorted in shape or reduced 
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in size. Pollen grains which were indefinite or diffuse 

for any reason, i.e. damaged, were disregarded. 

Preparation of Cytological Materials 

Studies of meiosis of microsporocytes (pollen mother - 

cells, or PMC), and mitosis of root tips and epicotylary 

meristems were made in this study. Cytological materials 

were prepared employing two different killing and fixing 

solutions -Carnoy's and Newcomer's reagent. 

Modified Carnoy's reagent was preferred for the fix- 

ation of both the greenhouse -grown plant materials and 

buds collected in the field. The addition of chloroform 

permitted more rapid penetration of the alcohol and acetic 

acid, providing better fixation with less "ballooning" of 

the chromosomes. 

Newcomer's reagent was employed only when long field 

trips were made and when the fixed materials could not be 

transferred within a day or two into 70 per cent ethanol 

for storage. Newcomer's reagent was satisfactory under 

these conditions and usually provided good fixation. 

When possible, fixing and killing solutions were re- 

placed by 70 per cent ethanol within a day after fixation, 

particularly when the Carnoy's reagents had been employed. 

The cytological materials (buds, root tips, epicotylary 

tissues) were stored in 70 per cent ethanol in small glass 

vials at approximately 4 °C in a refrigerator. 
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Several different cytological stains were used ini- 

tially in the investigation, including aceto- carmine, 

acetic -orcein, and acetic -lacmoid (Darlington & La Cour, 

1962). Although all these stains yielded excellent re- 

sults, a staining method proposed by Snow (1963) employing 

alcoholic hydrochloric acid -carmine was found to be the 

most satisfactory stain, and was adopted exclusively 

throughout the remainder of the study. 

By employing Snow's staining technique, it was pos- 

sible to obtain excellent cytological figures which could 

be made permanent easily without passing the microslide 

and coverslip through a long alcohol series, and chancing 

in the process the loss of good cells. Moreover, the hy- 

drochloric acid in Snow's stain softened the tissue and 

permitted flatter figures. 

When the cytological material was to be used, it was 

removed from the 70 per cent ethanol, drained and blotted 

on absorbent paper, washed in distilled water and placed 

in the alcoholic hydrochloric acid -carmine stain in small 

tightly capped vials. Usually 24 -48 hours at room temper- 

ature (20 °C) gave good staining of apical meristems of 

roots and young anthers. Penetration of the stain could 

be enhanced by placing the vials overnight in an oven 

heated to 60 °C. 

After the cytological material was sufficiently 

stained, it was removed from the staining vials, rinsed 
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in distilled water or 70 per cent ethanol and returned to 

new vials containing 70 per cent ethanol for further stor- 

age or until used. 

Slide Preparation 

Sufficient buds, apical meristems, etc., were removed 

from the storage vials and placed into a small watch glass 

or half a Petri plate containing 70 per cent ethanol on 

the stage of a dissecting microscope. Tissues containing 

dividing cells (anthers, apical and intercalary meristems) 

were teased out of non -dividing tissues and transferred 

with small forceps or an eyedropper to a clean microslide 

containing a drop or two of 45 per cent glacial acetic 

acid or a mixture of glacial acetic acid and Hoyer's ad- 

hesive medium. Occasionally the Hoyer's adhesive was 

added after transferring the cytological material to the 

microslide. Before affixing the coverslip, the excess 

glacial acetic acid was blotted or drained off or mixed 

with Hoyer's medium. If the anthers or apical meristems 

were large, they were usually dissected into smaller 

pieces and dispersed before affixing the coverslip. 

Once the coverslip was applied, it was gently tapped 

from above or carefully pressed with the tip of a dissect- 

ing needle to flatten the tissue initially. Following 

this, the slide was examined under a Lietz compound 

bright -field microscope, at an initial magnification of 
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X 100. If favorable stages of dividing cells were pres- 

ent, the slide was retained and flattened further. 

The investigator employed a new technique for making 

the final squash of the cytological material. A blotter 

with a small square hole, slightly smaller than the cover - 

slip, was placed over the microslide and coverslip. Pres- 

sure was applied directly to the coverslip with the thumb 

which had been wrapped in cheesecloth for protection. The 

microslide was not inverted in the process. By using the 

template, slippage of the coverslip was prevented and 

greater pressure could be applied on the material than in 

other methods which were tried. This method yielded ex- 

tremely flat cytological figures. 
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IV. DISCUSSION 

Uniform Garden Studies 

Most of the experimental material has been cultivated 

and studied in the uniform garden. Temperature, light, 

water, soil composition and fertility have been controlled 

or maintained within certain limits. 

Genotypic and phenotypic responses have been recorded 

and analysed for a large number of ecotypes of many spec- 

ies of native Agrostis and for two of the three known 

species of Podagrostis. 

Special attention has been directed to environmental 

factors affecting floral initiation, particularly light 

and temperature requirements, during the investigation. 

Table II summarizes the photoperiodic responses and cold 

requirements for floral initiation of several species and 

ecotypes cultivated in the experimental garden. Many of 

the observations are also discussed in the section on 

Taxonomy under the individual species, while still other 

observations are commented upon in the section on Evolu- 

tion and Phylogeny. 

Ecological Races 

Transplants and seedlings of Agrostis exarata and 

Podagrostis thurberiana displayed ecotypic photoperiodic 

responses in the experimental garden. An ecotype of A. 
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TABLE II. PHOTOPERIODIC RESPONSES AND COLD REQUIREMENTS 
FOR FLOWERING OF NORTH AMERICAN SPECIES OF 
AGROSTIS AND PODAGROSTIS CULTIVATED IN THE 
UNIFORM EXPERIMENTAL GARDEN. 

Species 

Photoperiodic 
Response Vernalization 

Accession Long- Day 
Number Day Neutral +Cold -Cold 

AGROSTIS 

A. densiflora 14 x x 

A. diegoensis 118T-4 x x 
136T-2 x x 
700 x 

A. exarata 13, 19 x x 
38 x x 

A. qigantea 71T-1 x x 

A. hallii 24 x x 

A. howellii 93T-1 x x 

A. idahoensis 59 x 

A. pallens 85T-1 x x 

A. palustris 84T-1 x x 

A. scabra var. 
scabra 1 x x 

A. scabra var. 
geminata 7 x 

A. perennans 73T-1 x x 

A. stolonifera 127T-1 x x 

A. tenuis 15 x x 
43 x x 

PODAGROSTIS 

P. thurberiana 20 
22, 25 
53 

x 
x 

x 

x 
x 
x 
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exarata (Ac -38) from Mt. Hood, Oregon,flowered only under 

long -day conditions in late June and early July in the 

experimental garden. On the other hand, low- elevation 

ecotypes were uninfluenced by day length or cold exposure. 

Ecotypes of A. exarata (Ac -13, Ac -19) from Eddyville and 

Multnomah Falls, Oregon, respectively, flowered under both 

short- and long -day illuminations. Neither of these eco- 

types required cold exposure for floral induction. The 

lowland ecotypes were cultivated in the experimental 

greenhouse garden for three years - 1963 -1965. These 

ecotypes perenneated and displayed continuous flowering 

rhythm or remontantcy from late winter to late fall each 

year. 

Latitudinal photoperiodic responses were observed in 

ecotypes of Podagrostis thurberiana collected in Californ- 

ia, Oregon and Washington. An ecotype of P. thurberiana 

(Ac -53) from Barton Flats, San Bernardino County, Cali- 

fornia initiated floral primorida several weeks before 

races of the species from northern California, Mt. Shasta 

(Ac -25), while ecotypes from Mt. Hood (Ac -12, -22) pro- 

duced floral primorida one or two weeks later than the 

Mt. Shasta ecotype and a week or 10 days earlier than a 

Washington ecotype (Ac -20) from Olympic National Park. 

The seasonal periodicities of flowering in these latitudi- 

nal races were recorded over two growing seasons and the 

dates of flowering in the various ecotypes coincided both 
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years. 

Genotypic Responses and Phenotypic Modifiability 

Ecotypes of Agrostis and Podagrostis species growing 

in extreme and harsh environments displayed the greatest 

growth and developmental responses in the uniform exper- 

imental garden. Ecotypes of the following species, which 

in nature are mostly depauperate or occasionally dwarfed 

because of local environmental conditions, manifested the 

most marked responses: A. pallens and A. variabilis, as 

well as a few ecotypes of A. exarata, P. humilis and P. 

thurberiana. 

Developmental and growth responses included: increase 

in height (culm and leaf length), more tillers, larger 

inflorescences, increased numbers of spikelets. There 

were no significant size changes of the parts of the 

floret. Vegetative organs displayed more plasticity of 

growth than floral parts in the uniform garden. 

Light and Temperature Responses 

Ecotypes of Agrostis exarata, A. diegoensis, A. 

howellii and A. perennans were adversely affected by high 

summer temperatures in the experimental garden. The sen- 

sitive ecotypes were dominantly shade races of the spec- 

ies. These ecotypes manifested temporary wilt, for the 

most part, at temperatures above 85 °F. In a few 
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instances the leaves were noticeably burned. High eleva- 

tion ecotypes withstood the high summer temperatures best 

without perceptible leaf damage or other physiological de- 

rangements. These ecotypes are commonly exposed to high 

insolation in their native habitats which may explain 

their tolerance of extremes in temperature. 

Cold temperature exposure was also necessary to in- 

duce flowering in several species as mentioned in the 

introduction to this section. 

The effects of day length were determined for several 

species and ecotypes by employing controlled artificial 

illumination (white and blue flouresent lights) in the 

summer and fall of 1964. Much of the data presented in 

Table II was obtained through these controlled -light 

studies. 

Floral Biology 

The native species of Agrostis and Podagrostis cul- 

tivated in the experimental garden were all protandrous. 

Pollen was shed usually one to several days before the 

stigmas were exserted or receptive. 

Agrostis perennans (Ac -73) and some small -anthered 

ecotypes of A. exarata appeared to be cleistogamous or at 

least facultatively cleistogamous in the experimental gar- 

den. All of the other species and ecotypes studied ap- 

peared to be chasmogamous. 
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Selfing and Self- Compatibility Studies 

Many of the cultivated plants set seed naturally in 

the experimental garden. It is believed that a large 

amount of selfing may also occur in at least some of the 

native species of Agrostis in nature. In Table III, a 

summary is presented of the seed set in a large number of 

artificially controlled self -pollinations which were made 

in the uniform garden in 1964. 

The inbreeding studies provide some clues for the 

causes of ecotypic variation in many of the taxa in na- 

ture. From Table III, it can be seen that the small - 

anthered species of Agrostis with exception of Agrostis 

variabilis, which has anthers of intermediate lengths, 

are all self- compatible. Agrostis exarata and A. scabra, 

two of our most variable and widespread species, display 

much ecotypic and geographical variation over their 

ranges; A. densiflora, which is probably a derivative of 

A. exarata, is also self -compatible and small -anthered. 

Pure line formation and morphologically distinct ecotypes 

may have evolved rapidly by facultative autogamy in these 

species. 

The large -anthered native species: A. diegoensis, A. 

lepida, A. hallii and A. pallens are more restricted in 

their distributional ranges and are for the most part more 

uniform morphologically. However, A. diegoensis, an 
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TABLE III. SEED SET IN CONTROLLED SELF -POLLINATIONS IN THE UNIFORM GARDEN. 

Species 
Accession 

Number Locality 
Normal Seed No Seed 

Set Set 

AGROSTIS 

A. exarata var. Ac -77T -2 Gig Harbor. Pierce Co. , X 

ampla Wash. 

A. exarata Ac -7 Ochoco Forest, Crook Co., X 

Ore. 

A. exarata Ac -13 -2, Eddyville, Lincoln Co. , X 

1 4, 6 Ore. 

A. exarata Ac -19 -1, 10 Multnomah Falls , X 

Multnomah Co., Ore. 

A. exarata Ac -28 -3, 4 Timberline Lodge, Mt. X 

7 Hood, Clackamas Co., 
Ore. 

A. exarata Ac -35 -2, 9 Hood River Mdws., Hood X 

River Co., Ore. 

A. exarata Ac -74T -1 Lake Cushman, Mason Co., X 

Wash. 

A. exarata var. Ac -86 -2, 3 Lake Cushman. Mason Co. , X 

ampla Wash. 

A. diegoensis Ac- 136T -2 Kinzel Lake, Clackamas 
Co., Ore. X 

A. diegoensis Ac- 118T -4 Cloud Cap, Mt. Hood Nat. X 

Forest, Hood River, Co., 
Ore. 

A. hallii Ac -16 Toledo, Lincoln Co. , Ore. X 

A. oregonensis Ac- 124T -1 Summit Mdws., Mt. Hood X 

Nat. Forest,Clackamas Co., 
Ore. 

A. densiflora Ac -14 -1, 2, Agate Beach, Lincoln Co. , X 

5, 6 Ore. 

A. exarata Ac -94T -3 Rooster Rock, Multnomah X 

Co., Ore. 

A. perennans Ac -73T -1 Copalis Beach, Grays Harbor X 

Co., Wash. 

A. scabra Ac-5-1, 2 Horse Lake, Jefferson Co., X 

Ore. 
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TABLE III. (Continued) 

Species 
Accession 

Number Locality 
Normal Seed No Seed 

Set Set 

A. scabra Ac -1 -2, Government Camp, Mt. X 

4, 5 Hood Nat. Forest, Clack- 
amas Co., Ore. 

A. scabra Ac -30 -1, 2 Sisters, Deschutes Co., X 

Ore. 

A. scabra Ac -53 -2 Barton Flats, San Ber- X 

nardine Co., Calif. 

A. scabra var. Ac -6 -1 2, 3 Hurricane Ridge, Olympic 
geminata Nat. Park, Clallam Co., 

Wash. 

A. variabilis 

A. variabilis 

PODAGROSTIS 

Ac-98T-4 

Ac-97T-4 

Bird Mdws., Mt. Adams, 
Yakima Co., Wash. 

Cold Creek, Mt. Adams, 
Yakima Co., Wash. 

A. thurberiana Ac -20 -2 Appleton Pass, Olympic X 

National Park, Clallam Co., 
Wash. 

P. thurberiana 

P. thurberiana 

Ac- 119T -1 Hood River Mdws., Hood X 

River Co., Ore. 

Ac -25 -1 Panther Mdws., Shasta X 

National Forest, Siskiyou 
Co., Calif. 

X 

X 

X 

2, 



exception, is a complex species which has evolved many 

distinct ecotypes. 

Cytology 

36 

The cytological studies in this investigation have 

been limited for the most part to chromosome counts of the 

native species of Agrostis belonging to the section Tri- 

chodium and the three species forming the exclusively 

North American genus Podagrostis. 

The present author's chromosome determinations are 

summarized in Table IV. Additional chromosome counts of 

the various accessions and cytological discussions are 

included in the taxonomic section of the thesis in the 

treatments of the individual species. 

Chromosome numbers of seven species and two varieties 

belonging to the section Trichodium and two species of 

Podagrostis have been determined for the first time. Five 

other native Trichodium- species of Agrostis and one spec- 

ies of Podagrostis have been counted and confirm earlier 

published counts by other workers (Stebbins & Love, 1941, 

Bj8rkman, 1960). Three Old World species of Agrostis, 

which are adventive in North America, have also been stud- 

ied cytologically, and their chromosome numbers have been 

recorded. 

The cytological studies have provided invaluable in- 

formation for understanding more clearly the complex 
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TABLE IV. CHROMOSOME NUMBERS IN THE GENUS AGROSTIS L. AND THE GENUS PODA- 

GROSTIS (GRISEB.) SCRIBN. & MERR. 

Species N Number Authority 

AGROSTIS 

I. New World 

A. aristiglumis Swallen 28 

- 

28 

21 

21 

14, 

28 

- 

21 

21 

28 

14 

14 

14 

21 

21 

21 

21 

21 

21 

21 

14 

14, 

21 

21 

21, 

28 

28 

Beetle & Stebbins 

Björkman, Sokolovskaja 

Carlbom 

Carlbom, Stebbins 

Carlbom, Stebbins 

Carlbom 

Carlbom, Stebbins 

Beetle & Stebbins 

Gould 

Stebbins 

Carlbom 

Carlbom 

Carlbom 

Carlbom 

Carlbom 

Carlbom 

Bj örkman, Carlbom 

Björkman, Carlbom 

Carlbom 

Carlbom 

Björkman, Sokolovskaja 

Avdulov, Mizntzing 

Björkman, Carlbom, Church 

A. blasdalei Hitchc. 

A. borealis Hartm. 

A. densiflora Trin. 

A. diegoensis Vasey 

A. elliottiana Schultes 

A. exarata Trin. var. exarata 

A. exarata Trin. var. ampia (Hitchc. ) 

Hitchc. 

A. exigua Thurb. 

A. hallii Vasey 

A. hendersonii Hitchc. 

A. hyemalis (Walt. ) B. S. P. 

A. hooveri Swallen 

A. howellii Scribn. 

A. idahoensis Nash 

A. lepida Hitchc. 

A. longiligula Hitchc. 

A. microphylla Steud. 

A. oregonensis Vasey 

A. pallens Trin. 

A. perennans (Walt.) Tuckerm. 

A. scabra Willd. var. scabra 

A. scabra Willd. var. geminata (Trin.) 
Swallen 

A. variabilis Rydb. 

II. Old World * 

A. canina L. 

A. gigantea Roth 

A. stolonifera L. 

- 
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TABLE IV. (Continued) 

Species N Number Authority 

A. palustris Huds. 21 Carlbom, Shib ata 

A. tenuis Sibth. 14 Avdulov, Bjórlanan, Carlbom 

PODAGROSTIS 

I. New World 

P. aeauivalvis ( Trin. ) Scrib. & Merr. 

P. humilis (Vasey) Bjórlanan 

P. thurberiana (Hitchc. ) Hultén 

7 

7 

7 

C arlborn 

Carlbom 

C arlbom 

* Only a partial list of the published species counts and authorities. 
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evolutionary and taxonomic relationships of the North 

American Agrostis and Podagrostis. The cytological evi- 

dence seems to indicate that Podagrostis is an old genus 

which has evolved independently from Agrostis in North 

America. The cytological data in this instance add 

strong support to the morphological evidence which pro- 

vides a cogent argument for recognizing these two as sep- 

arate genera (Björkman, 1958). 

The present author has been able to confirm the ex- 

istence of widespread polyploidy in the North American 

species of Agrostis. Certain species that were long 

treated as being related or conspecific on the basis of 

morphological similarities have been found to possess 

similar chromosome numbers. There are other instances 

where morphologically similar taxa have different ploidy 

levels. The many conclusions that have been drawn from 

cytology have an important bearing on the phylogenetic and 

taxonomic relationships of our native taxa. These con- 

clusions will be discussed at length in the section on 

Evolution and Phylogeny. 

All of the taxa in section Trichodium, and the three 

species of Podagrostis, displayed euploid chromosome num- 

bers exclusively. Aneuploidy was observed only in puta- 

tive hybrid forms of A. stolonifera and A. tenuis that 

were collected on the Oregon State University campus. 

Meiotic figures with aneuploid chromosome numbers ranging 
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from 19 -22 II's were observed in the latter. 

Accessory or B- chromosomes appear to be quite common, 

in the Trichodium- species but only in mitotic cells- 

root tips and epicotylary meristems. The frequencies 

were not tabulated by the author in his investigation. 

Chromosomal anaphasic bridges and chains were ob- 

served in only a few species in meiosis I. In Agrostis 

hallii (Ac -24), several PMC's were observed containing 

anaphasical bridges in the first meiotic division; how- 

ever, the majority of the meiocytes observed were normal, 

and in every instance the pollen viability was over 90 

per cent. Sticky meiotic chromosomes and possible chain 

configurations were observed in A. oregonensis (Figure 

1K), A. longiligula (Figure 1M) and A. howellii (Ac -93, 

not shown). Pollen viability of these plants was found 

to be normal, and later stages of meiosis were normal. 

In a transplant (Ac- 258T -1) from Summit Meadows, Mt. 

Hood National Forest, Oregon, (Figure 1H) lagging chromo- 

somes were observed in first anaphase of pollen mother 

cells. Studies of telophase cells did not show the pres- 

ence of extranuclear chromosomes, and staining tests of 

the pollen grains yielded viabilities exceeding 90 per 

cent. This plant (Figure 2B) is distinctive morphologi- 

cally. Similar phenotypes are known from Mt. Adams and 

Mt. Rainier in Washington. Morphologically this plant is 

very similar to A. perennans var. aestivalis Vasey 

- 



Figure 1. Photomicrographs of chromosomes of species of 
Agrostis and Podagrostis. 

A. A. scabra Willd. var. scabra (Ac- 105 -4), first 
metaphase showing 21 II's. X 900 

B. A. scabra Willd. var. qeminata (Trin.) Swallen, 
TAc -6 -1), diakinesis showing 21 II's. X 1250 

C. P. thurberiana (Hitchc.) Hultén, (Ac- 25 -3), 
first metaphase and anaphase figures showing 
7 II's and 7 I's 7 I's respectively. X 900 

D. A. hallii Vasey (Ac- 24 -1), first metaphase 
showing 21 II's. X 740 

E. A. howellii Scribn., (Ac-502-1), first meta- 
phase showing 21 II's. X 375 

F. P. thurberiana (Hitchc.) Hultén, LAc-25-3), 
diakinesis showing 7 II's. X 1250 

G. A. perennans (Walt.) Tuckerm., (Ac-73T-1), 
diakinesis showing 21 II's. X 900 

H. A. sE. (Ac- 258T -1), middle -late first anaphase 
showing lagging univalents, n = 21. X 250 

I. A. variabilis Rydb., (Ac- 29 -1), first metaphase 
showing 14 II's. X 1175 

J. A. exarata Trin. var. ampia (Hitchc.) Hitchc. 
TAc- 77T -2), first metaphase showing 21 II's. 
X 1450 

K. A. oregonensis Vasey, (Ac-124T-4), diakinesis 
showing 21 II's. X 1200 

L. A. exarata Trin. var. exarata (Ac- 110 -1), 
diakinesis showing 28 II's. X 900 

M. A. longiliqula Hitchc., (Ac-108-6), first meta- 
phase showing 21 II's. X 900 

N. A. howellii Scribn., (Ac- 502 -1), first anaphase 
showing 14 I's. X 900 

O. P. aequivalvis (Trin.) Scribn. & Merr. (Ac -810), 
microspore nucleus, mitosis showing 7 I's. 
X 900 
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Figure 2. Photographs of species of AQrnstis_ (A) A. species (Ac- 258T -1. species novum or 
hybrid!); (B) A. scabra Willd. var. scabra (Ac -200) 0.25 X; (C) A. howellii Scribn. 
(Ac- 93T -1) 0.25 X; (D) A. oregonensis Vasey (Ac- 124T -1) 0.25 X. 

B 

C 
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(Figure 3A). 

Only cursory karyotypic studies were carried out in 

the cytological material investigated. Although the 

chromosomes of the various species of Agrostis vary per- 

ceptively in their lengths and in the positions of their 

centromeres, the chromosomes as a whole are relatively 

small and devoid of morphological detail. Preliminary 

karyotypic observations have not been analysed at this 

time and are not reported in this thesis. Chiasmata fre- 

quencies have not been assessed in the species studied 

cytologically. 

Cytology of Podagrostis 

The three species of Podagrostis - P. aequivalvis, 

P. humilis and P. thurberiana - possess haploid numbers 

of n = 7. Podagrostis thurberiana has been previously 

determined as a diploid species by G. L. Stebbins, Jr. 

(verbal communication). The other two species counts re- 

present de novo determinations. Several different eco- 

types of P. thurberiana have been counted and studied cy- 

tologically by the present investigator. Regular meiosis 

with good bivalent pairing of homologous chromosomes and 

single chiasmata between the homologous pairs has been 

observed in all of the cytological material which has been 

investigated. The accessions studied cytologically are 

listed in the taxonomic section. 



45 

A 
4 

C 

r fr:Z Ii 1:13111111 MONO 1110011 

;S. 

. 

B 

D - 

Sti IC 
/go 

o 

.11111111.1111. OM. fasolo 

/4*,..7t /11J. 

goOtAoo Too, 16*. 

Figure 3. Photographs of holotypes of Agrostis. (A) A. perennans Tuckerm. var. aestivalis 
Vasey; (B) A. attenuata Vasey (= A. oregonensis Vasey); (C) A. aequivalvis Trin. 
(= P. aeauivalvis Trin. ) Scribn. & Merr. ; (D) A. howellii Scribn. 

' 

- /1 

V a.... 

I 

-. 

f 
r.Jll, 

/YA6N -i 

14r.6. L./ 



46 

A single collection of P. humilis was available for 

cytological investigation. A haploid count of n = 7 was 

determined for this species. 

Similarly, only a single collection of young spike - 

lets of Podagrostis aequivalvis (Ac -810) from Alaska was 

available to the investigator. No meiotic figures could 

be obtained in this bud material, but cell divisions of 

the microspore nuclei in young developing male gameto- 

phytes (pollen grains) were observed in several cells. 

Seven prophase chromosomes are shown in the first division 

of the microspore nucleus (Figure 1 0). 

Additional discussions of the cytology of Podagrostis 

will be found in the taxonomic section of the thesis, un- 

der the treatments of the individual species. 

Evolution and Phylogeny 

The genus Agrostis, like Poa, Festuca, Salix, Poten- 

tilla, Achillea and Artemesia, forms a wide- spread hol- 

arctic complex (Stebbins, 1950). The evolutionary pat- 

terns are similar in many respects in all of these genera, 

and each is associated with the Arcto- Tertiary biota. 

The center of origin of the genus Agrostis was in the 

Mediterranean region (Sokolovskaya, 1938) where a few 

diploid taxa are still extant. Agrostis is an old genus, 

as reflected by the large number of widely distributed 

polyploid taxa and dearth of diploid entities. 
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According to Sokolovskaya a secondary center of 

speciation developed in eastern Asia, where polyploid taxa 

belonging to the subgenus Trichodium (= section Trichodi- 

um) have evolved. 

The North American species of Agrostis are members 

of the section Trichodium of Agrostis. Western North 

America, like eastern Asia, represents still another cen- 

ter of speciation for the Trichodium species. But it is 

also probable that several of the North American species 

have migrated originally from eastern Asia across the 

Bering Straits. Agrostis borealis, A. clavata and A. 

scabra are Trichodium species which today have holarctic 

distributions and may have reached North America from the 

Old World by a land bridge across the Bering Sea. It is 

also plausible that A. diegoensis and A. hallii or their 

immediate ancestors reached North America by the same 

Asian migrational route. These two species are morpho- 

logically very similar to European and Russian species of 

Agrostis, more so than to species of Agrostis which have 

probably evolved in North America or eastern Asia. More- 

over, A. hallii is unique, along with A. schraderiana (a 

western European species), in possessing long, conspicu- 

ous callus hairs. Agrostis clavata, A. borealis and A. 

scabra are also taxa which may have contributed to specia- 

tion in the New World. 

Another North American species, A. exarata, is 
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reported from Kamchatka by Schischkin (1934), who recog- 

nized that the species has its principal distribution in 

the New World. Because of the rather limited Russian dis- 

tribution, the present author believes that A. exarata 

has originated in the New World and migrated to eastern 

Asia. The North American origin of this taxon is further 

supported by the many closely related and probable deriva- 

tive taxa which, together with the species A. exarata, 

form the complicated variability patterns of the A. ex- 

arata- complex. 

Two other North American species, A. howellii and A. 

hooveri, which are both tetraploids and which today are 

narrowly restricted endemics with great depletion in bio- 

types and heterozygosity, also probably represent old 

species that reached North America through early migra- 

tion. These two entities seem to have their closest af- 

finities with the European tetraploid species, A. canina, 

or an A. canina -like ancestor. 

The North American species of Agrostis can perhaps 

best be viewed as comprising two major but quite distinct 

groups. Group I includes the "primitive" or "ancient" 

Trichodium species, in the sense that these species, with 

few exceptions, have differentiated mainly in the Arcto- 

Tertiary forests of the Old World and adjacent areas. 

This group has members with many of the following char- 

acteristics in common: 1) a tendency either for more 
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northern distributions or for occurrence at higher eleva- 

tions if their distributions are southern; 2) perennial 

growth habit and a rhizomatous or stoloniferous rootstock, 

with the cespitose habit a derived characteristic; 3) 

tetraploidy, hexaploidy or octoploidy; 4) allogamy or 

facultative allogamy; 5) medium -sized or large anthers, 

but some species with rather small anthers; 6) widespread 

distributions corresponding to the more equable environ- 

ments of the mesic forests and contiguous areas -- mostly 

sylvan and bog inhabiting; 7) occurring on older geolog- 

ical formations and soils. 

Group II, the "derived" species, are characterized 

mainly by the following: 1) southern distributions, occur- 

ring in areas peripheral to the mesic forests in grass- 

lands or littoral habitats, mostly in arid and semi -arid 

locales; 2) cespitose, and a tendency for an annual growth 

habit; 3) hexaploidy; 4) facultative autogamy or strict 

autogamy; 5) small anthers; 6) restricted distributions 

and forming small populations or local facies; 7) glumes 

often awned or aristate, lemmas commonly awned or awnless; 

8) occurring on younger geological formations and soils. 

Figure 4 represents a putative phylogenetic scheme 

for the North American species of Agrostis and Podagrost- 

is. The taxa with closest affinities are blocked together 

and the arrows indicate possible evolutionary connections 

and derivations. Many of the species and ecotypes display 



Primitive common ancestors 

Primitive diploid AGROSTIS 

SECTION AGROSTIS 

SECTION TRICKODIUM 

A. exigua n= ? 

ellottiana n = ? 

A. canina n = 14 

A. hooveri n = 14 

A. howellii n = 14 

GENU ODAGROSTIS 

P. aeauivalvis n = 7 

P. humilis n = 7 

P. thurberiana n = 7 

A. borealis n = 28 

A. hyemalis n = 28 

A. idahoensis n = 14 

It 
A. variabilis n= 14 
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A. altissima n = 21 

A. clavata n = 21 

A. perennans n = 21 

A. scabra n = 21 

A. oregonensis n = 21 

! 

A. longtligula n = 21 

A. densiflora n = 21 

A. blasdalei n = ? 

A. exarata var. exarata n = 14 ?, 21, 28 

A. microphylla n = 21 

A. aristiglumis n = 21 

A. hendersonii n = 21 

A. xarata var. ampia n= 28 

Figure 4. Diagram of the putative phylogenetic relationships of the North American species of 
Agrostis and Podagrostis. 

A. 
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good affinity based on known distributions, morphological 

and cytological data, but in other cases more information 

and experimental data are needed before phylogenetic and 

taxonomic relationships can be more clearly determined. 

All of the North American species of Agrostis which 

have been studied cytologically are polyploids, viz. 

tetraploids, hexaploids and octoploids (Table IV). Ten 

of the western North American taxa have been counted as 

hexaploids, n = 21. This high percentage of hexaploidy 

probably represents the optimal polyploid level for the 

genus in North America, but it cannot be discounted that 

some of the hexaploid entities are not yet good biolog- 

ical or genetic species, but merely ecotypes, semi -species 

or subspecies of A. exarata and A. diegoensis. The taxa 

in question appear to be closely related to one or the 

other species mentioned above. Agrostis exarata has been 

recognized earlier by Björkman as the most variable of the 

North American species (Björkman, 1960). The Agrostis 

exarata polyploid complex is much like the Bromus carina- 

tus complex studied by Harlan (1945). Distinct morpho- 

logical biotypes and ecotypes probably hybridize and 

through homozygotization of new recombinant genotypes, de 

novo biotypes and ecotypes are constantly being formed. 

By the same process, new semi -species, subspecies and 

species may have "budded" off A. exarata, namely: A. 

aristiqlumis ?, A. densiflora, A. hendersonii and A. 
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microphylla. Agrostis exarata and the related taxa cited 

above are considered to belong to Group II, the "derived" 

species, by this author. 

The Agrostis diegoensis complex includes four taxa 

in North America (Figure 4) and is also a polyploid com- 

plex in which much ecotypic variation exists, particularly 

in the material presently treated as A. diegoensis sens. 

lat. The four taxa, A. diegoensis, A. hallii, A. lepida 

and A. pallens, form the complex, and probably at least 

two of the taxa have reached North America via Asia, while 

A. lepida and A. pallens have probably evolved in North 

America. The Agrostis diegoensis complex is considered 

to belong to Group I, the "ancient" or "primitive" spec- 

ies. Three of the species are hexaploids (A. lepida has 

not been determined), large -anthered, allogamous, and 

possess well developed perennial rootstocks. One of the 

taxa, A. pallens, is restricted to seaside dunes and has 

a vigorous vegetative habit; and like most other beach 

grasses, it has condensed inflorescences. This taxon is 

probably only an ecotype or subspecies of A. diegoensis 

and apparently has not yet evolved self -compatibility 

genes. Similarly to other maritime grasses, A. pallens 

is morphologically extremely uniform over its range. 

Agrostis lepida is a high altitude species which is 

restricted to the central Sierras in California. This 

species has evolved a cespitose growth habit with short 
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rhizomes, which is a characteristic of many Agrostis spec- 

ies that have probably evolved in North America. It is 

possible that A. lepida is also just an ecotype or sub- 

species of A. diegoensis, since intermediate morphological 

forms are known between the two taxa. 

Aqrostis dieqoensis and A. hallii are similar morpho- 

logically, differing mainly in the presence of conspicu- 

ous callus hairs in the latter species and their absence 

in the former. Both taxa have much the same distribution- 

al ranges and chromosome numbers, and putative hybrids 

and introgressant forms exist in nature, indicating proba- 

ble close phylogenetic affinity. 

Aqrostis variabilis is the most widespread of the 

tetraploid species of Agrostis in North America. This 

species may be related to A. exarata, since both taxa have 

morphological features in common; but adequate experiment- 

al data are not available to assess if there is a close 

phylogenetic connection between these two entities. 

Agrostis variabilis is sympatric over much of its range 

with A. idahoensis, which is also a tetraploid species. 

Some intermediate morphological forms occur, suggesting 

possible genetic relationships between these two taxa. 

Agrostis longiliqula and A. oregonensis are both 

hexaploid species which have a large number of morpholog- 

ical as well as ecological similarities. There is strong 

evidence on these grounds to support a common origin for 
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these two taxa. Both species also display possible af- 

finity with A. borealis and A. scabra, and all may have 

evolved from common ancestors. Agrostis scabra and A. 

borealis, as mentioned earlier in this discussion, proba- 

bly evolved in the Old World and migrated to the North 

American continent via the Bering Straits. 

Agrostis perennans, another hexaploid species with 

widespread distribution and apparent ecotypic richness in 

eastern North America, is a rare endemic species in west- 

ern North America. This taxon in the West has apparently 

suffered genetic depletion. Agrostis perennans is char- 

acterized by a cespitose growing habit, small anthers and 

at least facultative autogamy in western North America. 

Its enclaves are sympatric over part of the range of A. 

exarata and it is possible that A. perennans could be one 

of the immediate ancestors to A. exarata. 

Agrostis exigua and A. ellottiana are species with 

western and eastern North American distributions respec- 

tively. No living material of these taxa was available, 

and it is not clear what the possible relationships are. 

From the exsiccatae seen, it appears that these entities 

may be conspecific, and that the disjunct elements repre- 

sent only subspecies. 

Agrostis blasdalei is another species of which no 

living material was available. The relationships of this 

taxon are not clear to the present author. 
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The genus Podagrostis comprises three North American 

species which are limited to the western part of the con- 

tinent. All have a haploid number of n = 7. These taxa 

have undoubtedly originated in North America from some 

primitive Agrostis -like ancestor. The genus Podagrostis 

has no close affinity to the species of Agrostis, section 

Trichodium, found in North America. 

The author's position with respect to general trends 

in the evolution of the North American Agrostis is sup- 

ported to some degree by other evolutionary studies of 

angiosperms and Gramineae. Self- fertilization and annual 

habit in most of the recently evolved species of Agrostis 

(Group II, the "derived" species) are derived character- 

istics in this genus in North America. Stebbins (1957, p. 

340) stated: "Self- fertilization is probably always de- 

rived from cross -fertilizing ancestors." Stebbins lists 

several examples to support his thesis, including the per- 

sistence of characters, like lodicules in grasses, evolu- 

tionarily adaptive for outcrossing. Stebbins (1950) 

stated that annual species of grasses are relatively un- 

common in cool temperate regions but are predominant in 

warm, dry areas with seasonal rainfall, and annuals are 

almost exclusively self -pollinated. This is in agreement 

with the author's position on Group II of the Agrostis 

species. Stebbins also mentioned that grass species with 

rhizomes are predominantly self -incompatible and cross 
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fertilized, while the cespitose, "bunch grass" types show 

various degrees of self- or cross -fertilization. The 

present author has confirmed Stebbins' statements in 

Agrostis on these points. 

Stebbins (1950, p. 343) stated: "The advantage of 

the self- fertilization, which occurs so regularly in the 

annual species of California and other regions with a 

climate of the Mediterranean type, may exist partly be- 

cause of the great annual fluctuation in climate to which 

these regions are exposed. In unfavorable dry years con- 

ditions favorable for cross pollinations might be absent 

altogether or present so briefly as to reduce seriously 

the fertility of species dependent entirely upon this 

process for reproduction." 

Dobzhansky (1951, p. 378) stated: "It is not sur- 

prising that the groups of organisms recognized as being 

uncommonly "difficult" from the standpoint of delimiting 

species have proved to be mainly those in which asexual 

reproduction or self- fertilization are the only or the 

predominant modes of propagation." These statements above 

clarify why perhaps the A. exarata -complex is so difficult 

and variable. Also A. exarata and its related taxa are 

distributed on newer geological formations and soils which 

have partially evolved through continental uplift and sub- 

sidence of inland seas (Jepson, 1925). Likewise, many of 

the members of Group II, the "derived" species and mostly 
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members of the A. exarata -complex, have their principal 

distributions in the more recently formed semi -arid and 

arid regions with a Mediterrean -type of climate in south- 

ern Oregon and California. 

In sum, the present author believes that Stebbins' 

(1956, p. 891) statement is germane here. "Species de- 

limitation of grasses is intrinsically difficult because 

interspecific bounderies have been blurred by hybridiza- 

tion and chromosome doubling, or polyploidy. Because of 

the widespread action of these two processes, the evolu- 

tionary "tree" of most grass genera is not a simple 

branching affair, but a highly complex network. Most of 

the common species of grasses are not descended from a 

single ancestral type, but contain in varying proportions 

gene combinations derived from two, three, four or more 

separate and sometimes widely divergent ancestors." 

Species Concept 

A species concept involving members of the genus 

Agrostis must be based first on the presence of barriers 

that preclude gene exchange --genetic species. Secondly, 

a biological species usually possesses certain constant 

and distinguishing morphological characters, and has a, 

more or less, distinct geographical distribution. 

The author's species concept is in league with an 

earlier position (Carlbom, 1964) and that of several other 
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contemporary biosystematists, evolutionists and geneti- 

cists, including Benson (1962), Chambers (1955), Clausen 

(1962), Dobzhansky (1951), Hedberg (1957), Lampbrecht 

(1959), Lewis (1957), Mayr (1963), Müntzing (1936), Tures- 

son (1929), Müntzing, Tedin & Turreson (1931) and Raven 

(1962). 

The presence of polyploidy has made species delimita- 

tion a most difficult task in the section Trichodium of 

Agrostis. The existence of different levels of polyploidy 

in the Agrostis exarata- complex, without attendant morph- 

ological variation at the different ploidy levels, has 

greatly complicated taxonomic delimitations and has ab- 

betted a complex evolutionary pattern of speciation in 

this group. Besides the A. exarata -complex, there are 

other species complexes in Agrostis in western North Amer- 

ica in which species delimitation is also extremely dif- 

ficult with our present knowledge. 



59 

V. TAXONOMY 

Introduction 

This investigation and study emphasized Agro tis 

species indigenous to Northwest America. Living material 

was available of most of the species native to Oregon and 

Washington and for some of the California taxa. All of 

the species that occur in the western States, have re- 

ceived taxonomic treatment even though experimental living 

material was not available for many of them. In the lat- 

ter instances, only orthodox taxonomic studies could be 

carried out. A few species that also occur in Alaska and 

Canada were included in the study, but only those taxa 

that also had distributions in the western United States 

proper. 

The present investigation was principally an explor- 

atory survey of a large number of taxa employing experi- 

mental taxonomic methods when possible. Time and facili- 

ties did not permit the borrowing of a large number of 

exsiccatae for study. Consequently, the distributional 

maps may show a large number of dots in Oregon but few in 

Washington and California. These species are presumed to 

be just as common in the two latter states as Oregon. The 

herbarium material available for certain taxa was mainly 

from the herbaria of Oregon State University and the Uni- 

versity of Oregon, with these herbaria naturally 
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containing a larger number of in -state representatives. 

As a result, some of the distributional maps present a 

rather distorted picture of the species distributions. 

In these instances, the author suggests that the reader 

refer to the statement on distribution at the end of each 

species description in order to get a clearer understand- 

ing of the range of the particular taxon. 

Three North American species have been removed from 

the genus Agrostis (sensu Hitchcock, 1950) and placed in 

the genus Podagrostis, thus following earlier treatments 

by Hultén (1937) and Björkman (1960). The taxonomic 

treatment of the genus Podagrostis follows the section on 

the taxonomy of the genus Agrostis. 

Herbarium specimens were borrowed from the institu- 

tional herbaria listed below. The abbreviations preceding 

each institution are the abbreviations given by Lanjouw 

and Stafleu (1964). 

AHUC University of California, Davis 
ORE University of Oregon 
OSC Oregon State University 
US United States National Museum 
UBC University of British Columbia 
WS Washington State University 

The key to Agrostis, which follows, includes 21 na- 

tive taxa and one introduced species that belong to the 

section Trichodium (Michx.) Trin., and four introduced 

species which belong to the section Agrostis ( "Vilfa "). 

The five adventive species are not otherwise treated in 



61 

the taxonomic section of this thesis. Three of the intro- 

duced taxa have been studied cytologically and chromosome 

counts are reported (Table I). The four species belonging 

to the section Agrostis are illustrated in Figure 34 which 

has been placed last following the taxonomic treatment of 

Podagrostis. 

Several species of Agrostis, either native to North 

America or in one instance a doubtful native, have been 

excluded from the taxonomic treatment. These species have 

not been treated because they were: 1) out of the study 

area; 2) taxonomically uncertain for one reason or an- 

other; 3) taxa of which the author did not have sufficient 

material to attempt treatment at this time. The excluded 

species were as follows: A. altissima (Walt.) Tuckerm.; 

A. borealis Hartm.; A. clavata Trin.; A. elliottiana 

Schult.; A. kennedyana Beetle; A. hyemalis (Walt.) B.S.P., 

and A.melale uca (= A. alaskana,sensu Hultén). 

At the end of the discussions of each species or 

other infraspecific categories, in which experimental 

cytological material was available, a section will be 

found with the heading, "Vouchers for cytological stud- 

ies." The voucher specimens which are cited here are col- 

lections of the present author unless otherwise indicated, 

and are deposited in the herbarium of Oregon State Uni- 

versity (OSC). Only the accession number of the collec- 

tion is included together with the collection locality 
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The North American species of Agrostis belonging to 

the section Trichodium have been delimited on morpholog- 

ical and distributional grounds in the past. The present 

author has likewise subscribed to much of the traditional 

treatments of Agrostis by Hitchcock (1905, 1937, 1950). 

Although the cytological studies in the present in- 

vestigation have supported these earlier treatments in 

part, new evidence has been gathered which points to the 

need of a rather comprehensive taxonomic revision of sev- 

eral of the taxa which are recognized today and show the 

influence of Hitchcock's early treatments. 

Many preliminary breeding data have been obtained 

from the selfing studies, and from a few interspecific 

hybridizations in the present investigation, but more ex- 

tensive data on gene exchange and breeding barriers are 

desiderata that must be available before a truly defini- 

tive experimental taxonomic revision can be forthcoming. 

Genus Description of Agrostis L. 

Annual or perennial, cespitose, rhizomatous or 

stoloniferous; culms glabrous, of various stature, erect 

or geniculate, often decumbent; leaf -blades wide or nar- 

row, flat or involute; ligule membranous, long or short; 
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panicles loose or dense, open or contracted, widely dif- 

fuse to spike -like; spikelets numerous to few, one -flow- 

ered, rarely with a second floret, rachilla not usually 

extended beyond the floret, in some species occurring as 

a knob or bristle, glabrous or pilose; glumes equal or 

subequal, lanceolate and acute to acuminate, rarely awned, 

one -nerved, scabrously keeled to papillate or glabrous, 

rarely scabrous over the whole surface; lemma shorter than 

the glumes, very rarely equal or larger, ovate, truncate, 

membranous, rarely indurated, glabrous or scabrous (over 

the whole surface or along the nerves only) with unicellu- 

lar, thorn -like scabrities, sometimes pilose with unicel- 

lular, needle- shaped hairs, 5- nerved, sometimes 3- nerved 

(lateral pair suppressed), nerves reaching the edge of the 

lemma or not, sometimes excurrent, mid -nerve often exsert- 

ing from the lemma in a dorsal awn, short or long, erect 

or geniculate; callus glabrous or with two lateral fasci- 

cles of hairs, hairs unicellular, short, very rarely 

longer than one -half of the length of the lemma, some- 

times wanting; palea shorter than the lemma, often very 

minute, rarely wanting, usually hyaline; stamens 3, an- 

thers long (three- fourths the length of the lemma) to 

short (one -tenth the length of the lemma); ovary rounded, 

glabrous, styles 2, short, stigmas plumose; caryopsis 

free, enclosed, oblong, broadest at the middle or below, 

longitudinally grooved or depressed in front; embryo 
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small; hilum elongate or punctiform; basic chromosome 

number: 7; somatic numbers ranging from 14 to 70. 

History of the Genus Agrostis L. 

The name Agrostis is a Greek word and means grass or 

green fodder. The name was first applied by Dioscorides 

in the first century A.D. with reference to Cynodon 

dactylon, Bermuda grass. 

Linnaeus initially used Agrostis in a genus sense in 

Systema Naturae in 1735. In Genera Plantarum (1737, p. 

19) he provides the following description. 

"Cal: Gluma uniflora, bivalvis, acuminata. Cor: 

bivalvis, acuminata, vix longitudine calycis, altera ma- 

jore aristata....". Linnaeus retained this description 

in all editions up to the fifth, although he included 

awnless species in Flora Suecica (1745), and Species Plan- 

tarum (1753);however in the sixth edition of Genera 

Plantarum the word "aristata" was dropped. 

The twelve species described in Species Plantarum 

(1753) were arranged in two groups: Aristatae and Muticae. 

During the following fourteen years he added 13 additional 

species while excluding only two from the genus. Con- 

temporaneous and later authors removed sixteen of Lin- 

naeus' species, and the name Agrostis has been applied to 

those that remained, (Hitchcock, 1905). 

However, today only two of the remaining seven 
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specific names can be employed, viz. A. canina, and A. 

stolonifera, each representing one of Linnaeus' original 

two groups. The other five, according to Philipson (1937) 

are of uncertain application (A. alba, A. capillaris, and 

A. rubra) or are teratological forms (A. up mila and A. 

sylvatica). 

The genus Agrostis contains nearly 200 species and is 

represented on all the continents of the world. It forms 

the type of the tribe Agrostideae Kunth, with the follow- 

ing genera grouped around it: Calamagrostis, Ammophila, 

Apera, Podagrostis, Polypogon, Gastridium, Lagurus, Cinna, 

Chaetopogon, Phleum, Alopecurus, Chaetotropis. 

KEY TO THE GENERA AGROSTIS L. AND PODAGROSTIS (GRISEB.) 
SCRIBN. & MERR. 

A. Rachilla prolonged behind the palea; palea well de- 

veloped, more than half as long as the lemma; lem- 

matal net not developed. . . . Podagrostis 

AA. Rachilla not prolonged behind the palea; palea obso- 

lete and reduced to a small nerveless scale, or rare- 

ly surpassing half the length of the lemma; lemmatal 

net always developed although variable. 

. . . Agrostis 
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KEY TO THE SPECIES OF AGROSTIS L. 

A. Lemmatal network well developed, palea much reduced 

or absent, never exceeding half the length of the 

lemma 

. . section Trichodium 

B. Anthers one -half as long as the lemma or longer, 

plants with rhizomes. 

C. Hairs of rachilla well developed, 1 -2 mm. 

long. 

7. A. hallii 

CC. Hairs of the rachilla minute or wanting 

(rarely 1 mm. long in A. diegoensis). 

D. Rhizomes short, plants distinctly 

tufted, leaves mostly basal; alpine 

plants endemic in the high Sierras of 

Central California. 

. . 12. A. lepida 

DD. Rhizomes not as above, usually well 

developed, plants not tufted. 

E. Panicles much contracted and 

spiciform, rhizomes well devel- 

oped and elongate, lemmas usually 

awnless; species restricted to 

coastal sand dunes. 

. . 16. A. pallens 

. 

. 

. 
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EE. Panicles not as above, more lax 

and open, rhizomes various but 

never elongate as above, lemmas 

awned or awnless; species of low 

to high elevations. 

. . . 4. A. diegoensis 

BB. Anthers less than one -half as long as the lemma, 

cespitose or tufted species without a well de- 

veloped rootstock. 

F. Plants perennial 

G. Culms slender, never more than 20 cm. 

tall, densely tufted with numerous 

basal leaves. 

H. Culms spreading, panicle strict; 

coastal bluffs and sand dunes, 

endemic in northern California 

from San Francisco northward. 

. . 2. A. blasdalei 

HH. Culms erect, panicle mostly narrow 

(infrequently with semi -divergent 

branches) with short appressed 

branches and branchlets; wide- 

spread species at middle and high- 

er elevations in the mountains. 

. . . 19. A. variabilis 

GG. Culms taller, more than 20 cm., not 

. 
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densely tufted. 

I. Panicle dense to loose 

J. Inflorescence dense to loose, 

branches rather short, ascend- 

ing, lemma awnless or if 

awned, awn straight and in- 

cluded or rarely exserted. 

. . 5a. A. exarata var. exarata 

JJ. Inflorescence looser, branches 

longer, divergent or slightly 

ascending, lemma awned, awn 

geniculate and exserted. 

. . . 5b. A. exarata var. ampia 

II. Panicle open, sometimes diffuse, 

branches very slender, lower 

branches never spikelet- bearing 

from the base. 

K. Lemma awned from near the base 

or below the middle. 

L. Spikelets 3.0 -3.5 mm. 

long, lemma awned from 

near the base; species 

known from Multnomah and 

Hood River Counties, 

Oregon. 

. . 10. A. howellii 

. 

. 
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LL. Spikelets 2.0 -2.5 mm. long, lemma awned from 

below the middle of the lemma; species known 

only from San Luis Obispo and Santa Barbara 

Counties, California. . . 9. A. hooveri 

KK. Lemma awnless or awned from the middle or above. 

M. Panicle very diffuse, branches mostly capillary 

(depauperate plants with shorter semi -capillary 

branches), spikelets borne distally on the 

branches and branchlets. 

N. Mature panicle very diffuse, one -third to 

two -thirds the entire height of the plant, 

branches widely divergent to reflexed, 

rarely awned, if awned, awn straight. 

. . . 18a. A. scabra var. scabra 

NN. Mature panicle scarcely diffuse, one -sixth 

to rarely one -third the entire height of 

the plant, branches shorter, stiffish, 

usually with a small slightly exserted 

straight or slightly geniculate awn. 

. . 18b. A. scabra var. qeminata 

MM. Panicle open but not diffuse, the branches fork- 

ing at or below the middle. (See also A. sca- 

bra var. geminata) 

0. Lemma awnless 

P. Spikelets 2.3 mm. long or less, plants 

of higher elevations in the mountains, 

. 

. 
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10 -40 mm. tall, the panicle often ap- 

pearing more or less corymbiform with 

upturned and divergent branchlets 

bearing spikelets towards the tips. 

. . . 11. A. idahoensis 

PP. Spikelets more than 2.3 mm. long, 

plants of low and medium elevations, 

culms usually larger, mostly more than 

40 mm. tall. 

Q. Panicle loose or lax, blades flat 

and broad, 4 -7 mm. wide; spike - 

lets greenish (rarely purplish); 

plants of low elevations, not in 

boggy sites. 

. . . 17. A. perennans 

QQ. Panicle open but the branches 

stiff and ascending, blades most- 

ly less than 4 -5 mm. wide, spike - 

lets usually purplish; plants 

mostly of medium elevations (rare 

at lower elevations), confined to 

wet and boggy soils. 

. . 15. A. oregonensis 

00. Lemma awned. 

R. Spikelets 2.5 mm. long or more; native 

species. 

. 
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. . . 13. A. longiligula 

RR. Spikelets seldom longer than 2 mm.; 

introduced species. . A. canina 

FF. Plants annual, usually with a slender ex- 

serted awn (awn lacking in A. densiflora). 

S. Spikelets about 1.5 mm. long; lemma 

awned from just below the tip, awn 

very long. . . 6. A. exigua 

SS. Spikelets 2.0 mm. or longer; lemma 

awned from above the middle or awn- 

less. 

T. Apex of the lemma obscurely 

toothed or nearly entire. 

U. Lemma awned, glumes awn - 

pointed; species not con- 

fined to dunes and littoral 

areas but occurring inland. 

. . . 14. A. microphylla 

UU. Lemma awnless (rarely awned) 

glumes not awn -pointed; 

species confined to dunes 

and littoral areas, never 

occurring inland. 

3. A. densiflora 

TT. Apex of the lemma bearing two or 

four delicate awns or aristae. 

. 

. . 
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V. Lemma relatively firm, scab- 

rous, 3.2 -3.5 mm. long; 

palea nearly one -third as 

long as the lemma; restrict- 

ed endemic known from Marin 

County, California. 

. . . 1. A. aristiglumis 

VV. Lemma thin, glabrous, 3 mm. 

long or less; palea absent 

or minute; endemic species 

known only from southwestern 

Oregon and northern Cali- 

fornia. 

. . 8. A. hendersonii 

AA. Lemmatal network well developed or vestigial, palea 

very prominent and always one -half or more the length 

the the lemma. . . section Agrostis 

W. Ligule of the innovations and lower leaves of the 

flowering culms 1.3 mm. long or less, truncate, 

palea about one -half as long as the lemma, 

nerves of the lemma three. . . . A. tenuis 

WW. Ligule of the innovations and lower leaves of the 

flowering culms 2.0 -5.0 mm. long, obtuse or 

acute, palea one -half to two -thirds as long as 

the lemma, nerves of the lemma mostly five. 

X. Plants with coarse scaly subterranean 

. 

. 
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rhizomes, never producing true stolons, panicle 

open to semi -contracted after anthesis, plants 

usually taller than 70 cm. . . . A. gigantea 

XX. Plants without subterranean rhizomes or if pres- 

ent including three nodes or less, stolons 

usually well developed, panicle becoming con- 

tracted or the branches becoming appressed at 

least above after anthesis, plants usually 

shorter than 70 cm. . . . A. stolonifera 

1. AGROSTIS ARISTIGLUMIS Swallen, Leafl. West. Bot. 5: 

56. 1947. (Type: J. T. Howell 23149, Point Reyes, 

Marin County, California; US!, isotype CAS). 

Annual; culms erect or geniculate at the first node, 

stramineous, rather coarse, 5 -15 cm. tall; sheaths rather 

loose, longer than the internodes, channeled, glabrous; 

ligule 0.8 -2.5 mm. long, membranous, obtuse to erose, de- 

current, scaberulous; blades 1.5 -6.0 cm. long, 0.5 -2.5 mm. 

wide, flat, scabrous on both surfaces on the veins; pani- 

cle 3 -6 cm. long, stramineous, contracted and dense, cy- 

lindric- spicate, branches appressed, scabrous, the lower 

ones up to 2 cm. long, the longer branches forking at 

about the middle giving rise to short, appressed, scabrous 

branchlets, floriferous from near the base on the short 

branches or distally on the longer branches; spikelets 

3.0 -4.2 mm. long including the aristae; glumes stramine- 

ous, sometimes with purple striae, scabrous on the midrib 



74 

with shorter scabrities on the back, acuminate to aris- 

tate; lemma 3.0 -3.5 mm. long, tawny to fulvous, with abun- 

dant scabrities on the back and along the veins, veins 

excurrent forming four setae, mid -vein continuing as an 

awn from just above the middle, the awn 6 -7 mm. long, 

geniculate, twisted and scabrous; palea prominent, 0.8- 

1.3 mm. long, hyaline, broad and nerveless; anthers 0.5- 

0.8 mm. long, yellow, callus hairs developed but short 

and forming two bearded tufts; lemmatal net well devel- 

oped; chromosome number unknown. (Figure 6A) 

Known only from Point Reyes Peninsula, Marin County, 

California; diatomaceous shale and talus. (Figure 5) 

No living material of A. aristiglumis was available 

for study. The species isknown only from the type local- 

ity. Swallen (1945, p. 56), in describing the species, 

stated: "Agrostis aristiglumis is allied to A. microphylla 

and A. Hendersoni, having awned glumes and the nerves of 

the lemma excurrent. It differs from both of these, how- 

ever, in the presence of a well developed palea and the 

firm scabrous lemma. According to Mr. Howell, "it is re- 

stricted to a slope of loose gravelly soil on an outcrop 

of diatomaceous shale of the Monterey series associated 

with Agrostis Blasdalei, Festuca dertonensis and Aira 

caryophyllea." 

The present author has been able to confirm that this 

taxon has a well -developed lemmatal ( "Trichodium ") net. 
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Figure 5. Distributional map of Aqrostis aristiglumis 
Swallen, (x); Agrostis blasdalei Hitchc., (a); 
Agrostis exigua Thurb. (o); Agrostis hooveri 
Swallen, t and Agrostis lepida Hitchc. (). 
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Figure 6. Photographs of holotypes of Agrostis. (A) A. aristiglumis Swallen; (B) A. hallii Vasey; 
(C) A. foliosa Vasey (= A. diegoensis Vasey); (D) A. varians Trin. (= A. variabilis 
Rydb. ) 

.._ .... ...` 
LA,-^4-> 

76 

C 



77 

The palea, which is conspicuous, is approximately one - 

third the length of the lemma. The relationship of this 

species to other native taxa is presently indefinite, and 

in the present author's opinion, more collections and cy- 

tological material need to be studied before its taxonom- 

ic position can be determined. 

Representative specimens: CALIFORNIA. Marin County: 

Point Reyes Peninsula, slope near head of Drakes Estero, 

H. Leschke s.n. (US); Drakes Estero WNW Mt. Vision, on 

outcrop of diatomaceous shale, J. T. Howell 23149 (US, 

"type collection "). 

2. AGROSTIS BLASDALEI Hitchc., Proc. Biol. Soc. Wash. 

41: 160. 1928. (Type: Davy & Blasdale 6159, Fort 

Bragg, Mendocino County, California; US!). 

Perennial, densely tufted; culms erect or spreading, 

stramineous particularly in age, glabrous, coarse, 10 -25 

cm. tall; sheaths open, glabrous; ligule 1.0 -1.5 mm. long, 

truncate and minutely erose or lacerate; blades involute, 

narrow, scabrous on the edges, 2 -5 cm. long, scarcely 

more than 1 mm. wide; panicle stramineous to tawny, nar- 

row and strict, spiciform, 2 -4 cm. long, the branches 

and branchlets closely appressed, few flowered, scabrous, 

less than 1 cm. long; spikelets 2.5 -3.0 mm. long; glumes 

subequal, firm, acuminate, scabrous on the keel and back; 

lemma 1.5 -2.0 mm. long, awnless or with a very short awn 

above the middle, included and straight; palea minute, 
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0.3 -0.4 mm. long, nerveless; stamens small, 0.4 -0.6 mm. 

long; callus hairs absent or vestigial; lemmatal net well 

developed; chromosome number unknown. (Figures 7B; 8B) 

Along the immediate coast in Marin and Mendocino 

Counties, California; cliffs and sand dunes. (Figure 5) 

Agrostis blasdalei is a restricted endemic species 

that is easily distinguished from other Agrostis species 

of western North America. Its most distinctive characters 

are the narrow and strict inflorescence and the distinc- 

tive filiform leaf blades. Beetle (1947) believes that 

it is a very old relic species which is presently adapted 

only to the most specialized coastal habitats. He also 

pointed out that A. blasdalei and A. pallens are of proba- 

ble northern origin, citing as evidence the absence of 

Agrostis species on the dunes of the southern California 

coast. 

The present author does not agree with Beetle on 

these points. The taxonomic and evolutionary relation- 

ships of this taxon are discussed in the section of this 

thesis on Evolution and Phylogeny. Although this is a 

rather indefinite taxon, the present author believes that 

it is related and probably part of the A. exarata complex. 

Representative specimens: CALIFORNIA. Marin County: 

Point Reyes, R. F. Hoover 5169 (US); Point Reyes Peninsu- 

la, dune hill near radio station, J. T. Howell 21852 (US); 

Drakes Estero NW of Mt. Vision on outcrop of diatomaceous 
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Figure 7. Photographs of species of Agrostis. (A) A. microphylla Steud. (Ac-106) 0.20 X; 
(B) A. blasdalei Hitchc. (Crampton s. n. ); (C) A. hallii Vasey ( Ac-24) 0.20 X; 
(D) A. pallen Trin. (Ac-85T) 
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Figure 8. Illustrations of lemmas and paleas* of selected 
species of Agrostis and Podagrostis. 

A. A. microphylla Steud., X 18 

B. A. blasdalei Hitchc., X 15 

C. A. exarata Trin. var. ampia (Hitchc.) Hitchc., 
X 12 

D. A. variabilis Rydb., X 18 

E. P. aequivalvis (Trin.) Scribn. & Merr., *, X 17 

F. A. idahoensis Nash, X 16 

G. P. thurberiana (Hitchc.) Hultén, *, X 22 

H. P. thurberiana (Hitchc.) Hultén, X 17 

I. P. aequivalvis (Trin.) Scribn. & Merr., X 15 

J. P. humilis (Vasey) Bjorkm., *, X 20 

K. P. humilis (Vasey) Björkm., X 20 
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shale, ibid. 23150 (US). Mendocino County: Fort Bragg, 

Davy & Blasdale 6159 (US, holotype). 

3. AGROSTIS DENSIFLORA Vasey, Contr. U. S. Nat. Herb. 3: 

72. 1892. (Type: C. L. Anderson, Santa Cruz, Cali- 

fornia; US!) . 

Agrostis californica Trin., Mem. Acad. Imp. Sci. Petersb., 

Ser. 6, Sci. Nat. 4: 359. 1841, nomen illegitimum. 

(Type: "California. In montanis Peruviae huanoccens- 

ibus." Vilfa glomerata Presl, 1830, is cited as a 

synonym). 

Agrostis densiflora var. arenaria Vasey, Contr. U. S. Nat. 

Herb. 3: 72. 1892. (Type: C. G. Pringle, in 1882, 

Mendocino County, California; US!). 

Agrostis arenaria Scribn. ex Vasey, Contr. U. S. Nat. 

Herb. 3: 72. 1892, pro synonym. Not Agrostis are - 

naria Gouan, in 1773. 

Annual, cespitose; culms conspicuously geniculate and 

decumbent below, stout, glabrous; sheaths open, thick, 

scabrous; ligule 1.5 -3.0 mm. long, truncate, serrulate, 

hyaline; blades ascending, rather stiff, flat, veins prom- 

inent, upper culm 6 -10 cm. long, 2 -6 mm. wide, the lower 

culm blades shorter, narrower, glabrous or with scattered 

scabrities on the upper surface, the lower surface sca- 

bridous on the veins or glabrous, dull green; panicle 

green but becoming stramineous in age, 3 -8 ( -10) cm. long, 

dense, occasionally interrupted, cylindric -elliptic, 
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branches scabrous, closely appressed and of different 

lengths, the longer overlapping with the branches of the 

next higher node; branchlets short when present, scabri- 

dous, appressed; spikelets 2.4 -3.2 mm. long; glumes sub - 

equal, acute to acuminate, scabrous on the midrib with 

copious scabrities on the back; lemma membranous, 1.5 -2.0 

mm. long, glabrous, mostly without an awn or when awned, 

the awn short and only slightly exserted and attached im- 

mediately below the tip, the 4 or 5 conspicuous veins ex- 

tend to the tip forming a setaceous apex; palea hyaline, 

nerveless, 0.4 -0.6 mm. long; anthers 0.3 -0.6 mm. long, 

yellowish; callus hairs in two fascicles, short; lemmatal 

net well developed; chromosome number: n = 21. (Figures 

10G; 11B) 

Along the immediate coast from Washington to Santa 

Cruz, California; on open moist ground, upper beach dunes, 

wet cliffs and talus. (Figure 9) 

Agrostis densiflora, which has a distinctive and re- 

stricted maritime distribution, is probably closely re- 

lated to A. exarata and A. microphylla, and might be bet- 

ter treated as a subspecies or an ecotype of A. exarata. 

Morphologically A. densiflora differs from typical A. 

exarata by its scabrous sheaths, scabrities on the backs 

of the glumes, five excurrent lemmatal veins, congested 

panicles and geniculate culms. It differs from A. micro - 

phylla by the absence of an awned lemma. 



Figure 9. Distributional map of Agrostis densi - 
flora Vasey. 
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Figure 10. Photographs of species of Agrostis, Poda- 
grostis and Polypogon cultivated in the uni- 
form experimental garden. 

A. A. scabra Willd. var. scabra (Ac-105-4) 

B. Polypogon monspeliensis (L.) Desf. (Ac-245-1) 

C. A. exarata Trin. var. exarata (Ac-19-8) 

D. A. exarata Trin. var. exarata (Ac-94T-1) 

E. Podagrostis thurberiana (Hitchc.) Hultén 
(Ac-116T-1) 

F. A. stolonifera L. (Ac-248-1) 

G. A. densiflora Vasey (Ac-14-$) 

H. = D above 
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Figure 11. Photographs of species of Agrostis. (A) A. perennans (Walt.) Tuckerm. (Ac- 73T -1); 
(B) A. densiflora Vasey (Ac -14 -4) 0.20 X; (C) A. exarata Trin. var. ampia (Hitchc. ) 

Hitchc. (Ac- 77T -4); (D) A. variabilis Rydb. (Ac -60 -D 

87 

J 

C 

LA 

L 

t 



88 

Aqrostis densiflora was collected at Agate Beach, 

Lincoln County, Oregon (Carlbom Ac -14). This population 

was the only one ever found by the author, although many 

collecting trips and field studies were made along the 

Oregon and Washington coasts. The species is short lived 

in nature and must be regarded as an annual. The rather 

large Agate Beach population - approximately 300 plants - 

disappeared without a single plant being observed at the 

same locality in the summer of 1963. Plants grown in the 

greenhouse from seeds of the above population were char- 

acteristically annual in habit. 

Thirty plants raised from randomly mixed seeds from 

the Agate Beach population were morphologically uniform 

and alike in their developmental phenologies. A good seed 

set was obtained from attempted hybridizations between A. 

densiflora and two ecotypes of A. exarata, (Carlbom Ac -13, 

Carlbom Ac -19); however, attempted selfs of A. densiflora 

also yielded a copious seed set. Since it was not possi- 

ble to grow the putative F1 seeds, it is not known if A. 

densiflora is able to exchange genes with A. exarata. 

Studies of approximately 40 panicles collected from 

the Agate Beach population did not reveal qualitative dif- 

ferences, and it is assumed that the population was highly 

homozygous. Aqrostis densiflora is probably facultatively 

autogamous in nature. Isolated single plants grown in the 

greenhouse set abundant seeds, and vigorous seedlings were 
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frequently observed germinating in the pots with the 

parental plants. 

The haploid chromosome number of this taxon, deter- 

mined from meiosis in pollen mother -cells, is 21. Chromo- 

some pairing was normal and no accessory chromosomes were 

observed. 

Vouchers for cytological studies: OREGON. Lincoln 

County: Agate Beach, Ac -14, n = 21. 

Representative specimens: CALIFORNIA. Del Norte 

County: Crescent City, A. S. Hitchcock 23564 (US). Hum- 

boldt County: Stone Lagoon, J. P. Tracy 8216 (US). Marin 

County: Point Reyes Peninsula, J. B. Davy 6746, 6755, 

6792, 6793 (US); between Bolinas radio station and Rio 

Honda, J. T. Howell 21357 (US); north side of Point Reyes, 

NW of Inverness, A. A. Beetle 4695 (OSC, US). Mendocino 

County: seashore, C. G. Pringle 12 (US); 0.25 miles W of 

State Hwy. 1, 4 miles S of Ft. Bragg, Crampton 3102 (US); 

near Ft. Bragg, Davy & Blasdale 6135, 6137, 6167 (US); Pt. 

Arena, ibid. 6025 (US); Ft. Bragg, Bolander 6466 (US). 

OREGON. Curry County: ocean bluffs, Brookings, L. F. 

Henderson s.n. (ORE). Lincoln County: Newport, H. M. 

Gilkey s.n. (OSC); south shore of Yaquina Bay, W. E. Law- 

rence 3070 (OSC). WASHINGTON. Grays Harbor County: 2 

miles S of Pt. Grenville, H. S. Conard 334 (WS). 

4. AGROSTIS DIEGOENSIS Vasey, Bull. Torrey Club 13: 55. 

1886. (Lectotype by A. S. Hitchcock: C. R. Orcutt, 
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in 1884, San Diego, California; US!). 

Agrostis foliosa Vasey, Bull. Torrey Club 13: 55, 1886; 

A. diegoensis var. foliosa Vasey, Contr. U. S. Nat. 

Herb. 3: 74. 1892; A. pallens foliosa Hitchc., U. S. 

Dept. Agr., Bur. Pl. Indus. Bull. 68: 34. 1905; A. 

pallens var. vaseyi St. John, F1. Southeast. Wash. 

& Adj. Idaho 30. 1937. (Lectotype by A. S. Hitch- 

cock: T. J. Howell, in 1881, Oregon; US!). Not 

Agrostis foliosa Roem. and Schult., in 1817. 

Agrostis canina var. stolonifera Vasey, Contr. U. S. Nat. 

Herb. 3: 75. 1892. (Lectotype by A. S. Hitchcock: 

L. F. Henderson, Oregon; photograph US!). 

Agrostis canina var. stolonifera Blytt, in 1847. 

Agrostis multiculmis Vasey ex Beal, Grasses N. Amer. 2: 

328. 1896, pro synonym. 

Perennial, 50- 80(120) cm. tall; cespitose and forming 

large hummocks, or rhizomatous; culms mostly erect and 

stiff or geniculate below; sheaths open; ligule membran- 

ous, glabrous, 3 -7 mm. long, obtuse to acute, often lac- 

erate in age; leaves dull to deep green, culm blades 10- 

18 cm. long, 1 -5 mm. wide, variable, lax to stiff, gla- 

brous or scabridous on both surfaces; panicle variable, 

open to pyrimidal -cylindric, (if the latter, the branch - 

lets short and appressed), mostly pale green to purplish - 

tinged, 8 -25 ( -30) cm. long, branches floriferous from 

near the base or the middle, or above, the lower rays 
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mostly 2 -5, the upper 1 -3; spikelets 2 -5 mm. long; glumes 

acute, scabrous on the keel, glabrous or with minute sca- 

brities on the back; lemma two -thirds to almost equaling 

the glumes, membranous, glabrous, mostly 5- nerved, apex acute 

or minutely toothed, awnless or with a short median awn 

that is included or exserted and geniculate; palea obso- 

lete or a minute nerveless scale less than one -tenth the 

length of the lemma; anthers large and conspicuous, one - 

half to almost equaling the lemma, 1.5 -4.0 mm. long; cal- 

lus hairs absent, sparse, or occasionally one -fourth to 

one -sixth the length of the lemma; lemmatal net well de- 

veloped; chromosome number: n = 21. (Figures 6C; 13A; 14A; 

15A, I) 

Widespread at low to medium elevations, from British 

Columbia to southern California and east to Montana, Col- 

orado and Nevada; in open and semi - shaded sites on many 

different soil types, but tending toward moister soils. 

(Figure 12) 

Aqrostis dieqoensis is a widespread species that dis- 

plays much ecotypic variation over its distributional 

range. The chief characteristics which distinguish this 

taxon are the long anthers which are usually 1.2 -1.6 mm., 

and the absence of a palea or if the palea is present it 

is much reduced. The species is probably closely related 

to A. hallii, A. lepida and A. pallens which are large - 

anthered native species that are sympatric over part of 
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Figure 12. Distributional map of Agrostis diegoensis 
Vasey. 
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Figure 13. Photographs of holotypes and other specimens of Agrostis and Podagrostis. 
(A) A. diegoensis Vasey. holotype; (B) P. aequivalvis (Trin. ) Scribn. & Merr. ; 

(C) A. idahoensis Nash, holotype; (D) P. thurberiana (Hitchc. ) Hultén, holotype. 
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Figure 14. Illustrations of lemmas and spikelets of 
selected species of Agrostis. 

A. A. diegoensis Vasey, X 12 

B. A. howellii Scribn., X 9 

C. A. foliosa Vasey (= A. diegoensis Vasey), X 12 

D. A. oregonensis Vasey, X 14 

E. A. borealis Hartm., X 12 

F. A. scabra Willd. var. geminata (Trin.) 
Swallen, X 21 

G. A. longiligula Hitchc., X 12 

H. A. pallens Trin., X 17 

I. A. hallii Vasey, X 15 

J. A. exigua Thurb., X 16 



H 

95 f 

FT 



Figure 15. Photographs of species of Agrostis and Pod - 
agrostis cultivated in the uniform experi- 
mental garden. 

A. A. diegoensis Vasey (Ac-208T) 

B. A. variabilis Rydb. (Ac-29-9) 

C. A. exarata Trin. var. exarata (Ac-28-5) 

D. P. humilis (Vasey) Björkm. (Ac-142T) 

E. A. perennans (Walt.) Tuckerm. (Ac-73T-1) 

F. A. longiliqula Hitchc. (Ac-108) 

G. A. scabra Willd. var. scabra (Ac-112-1) 

H. A. species (hybrid or se.. novum!) (Ac-257T-1) 

I. A. diegoensis Vasey (Ac-700-1) 
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their distributional ranges with A. diegoensis. Several 

specimens that have been examined during this study appear 

to be hybrids or introgressant forms between A. diegoensis 

and A. hallii; the latter species having 1 -2 mm. long cal- 

lus hairs while typical A. diegoensis has very short cal- 

lus hairs or lacks them entirely. In areas where the two 

species are sympatric, plants with callus hairs of inter- 

mediate lengths are not uncommon. Agrostis pallens also 

has many similarities with A. diegoensis. Introgression 

is suspected between these two taxa where they are sym- 

patric along the immediate coast, especially on old sand 

dunes where suitable habitats often exist. 

The presence or absence of the awn in A. diegoensis 

does not seem to be of any particular taxonomic import- 

ance. Awned and awnless biotypes occur commonly through- 

out the species range. No pleiotropic effects have been 
observed to be associated with the inheritance of the awn. 

A number of presumably intermediate biotypes exist 

between A. diegoensis and A. borealis Hartm., a circum- 

boreal species of higher latitudes. Collections from near 

the top of Saddle Mountain, Clatsop County, Oregon (J. T. 

Howell 28420, and L. R. Detling 6974) are almost indis- 

tinguishable from a collection of A. borealis from Fin- 

land (OSC No. 115681). Plants collected at Timberline 

Lodge, Clackamas County, Oregon (Carlbom Ac -111) also are 

similar to A. borealis in many morphological characters. 
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Another collection of A. diegoensis from the same locale 

(Carlbom Ac -45) represents a topotype of the name A. foli- 

osa Vasey. This entity has been treated as a synonym of 

A. diegoensis by Hitchcock, and has been determined to 

have a haploid chromosome number of 21 by the present in- 

vestigator; a count which is in league with earlier counts 

for A. diegoensis. Agrostis borealis has been counted 

only as an octoploid, n = 28, in both the New and Old 

Worlds. Although A. borealis has smaller anthers on the 

average than A. diegoensis, plants with intermediate an- 

ther sizes exist, indicating that the two taxa may be 

closely related. The intermediate forms may represent 

possibly A. melaleuca (Trin.) Hitchc. (see page 180). Addi- 

tional cytological studies may show corresponding chromo- 

some levels in these taxa. 

Vouchers for cytological studies: OREGON. Clackamas 

County: Timberline, Mt. Hood, Ac -45, n = 21. Multnomah 

County: Oneonta Falls, Ac -520, n = 21. 

Representative specimens: CALIFORNIA. Alameda Coun- 

ty: Lake Temescal, Mickener & Bioletti 129 (ORE). Eldor- 

ado County: near Camp Echo, Heller 12149 (OSC). Fresno 

County: base of Spanish Peak, 6000', J. B. Leiberg 5144 

(ORE). Humboldt County: Trinity Summit, Tracy 19292 (WS). 

Los Angeles County: Santa Monica Mts., Los Aliso Canyon, 

Epling & Dunn s.n. (ORE). Marin County: Mt. Tamalpais, 

J. T. Howell s.n. (WS). Mariposa County: Mt. Lyell 
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Quadrangle, Little Yosemite Valley, Schreiber 2417 (WS). 

Mendocino County: near Mendocino City, Davy & Blasdale 

6096 (ORE). Monterey County: Pacific Grove, Heller 6848 

(ORE). Nevada County: 1.5 miles NW of Cisco Grove, Inter- 

state Hwy. 80, 5500', B. Crampton 7514 (AHUC, OSC). 

Orange County: Santa Ana Mts., along Ortega Hwy. above 

San Juan Capistrano, C. Wolf 7945 (OSC); dry hills south 

of Avalon, Catalina Island, Reed 2848 (OSC). Placer Coun- 

ty: French Mdws., Tahoe Forest, L. S. Smith 1681 (OSC). 

San Diego County: Cuyammaca Post Office, Abrams 3958 (ORE). 

San Mateo County: Alpine School House, Elmer 4264 (WS). 

Santa Barbara County: Pelican Harbor, Santa Cruz Island, 

R. Hoffman 732 (OSC); mountain drive W of Sheffield Reser- 

voir, Santa Barbara, Pollard s.n. (WS). IDAHO. Bonner 

County: Sand Point, Piper s.n. (WS). Shoshone County: E 

slope of Bathtub Mt., 32 miles SE of Avery, J. H. Christ 

17049 (US). OREGON. Clackamas County: Oregon City, A. 

Chase 4932 (US); Still Creek Forest Camp, Mt. Hood Nation- 

al Forest, E. L. Evinger 387 (OSC); near Mt. Hood, T. 

Howell s.n. (WS). Clatsop County: Saddle Mt., J. T. 

Howell 29420 (OSC, this plant has large spikelets and a 

long exserted geniculate awn from about the middle of the 

lemma. It approaches A. borealis in many characters and 

may be closer to the latter species); Saddle Mt., Middle 

Peak, Detling 6974 (ORE). Douglas County: swamp at base 

of Tyee Mt., Roseburg Quadrangle, Cusick 4435 (WS); 
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Umpqua Valley, T. Howell 219 (ORE). Hood River County: 

Hood River, Henderson 1116 (OSC); Cloud Cap, Carlbom Ac- 

118 (OSC); alpine moraines of Mt. Hood above Cloud Cap, 

L. F. Henderson 451 (ORE). Jackson County: on serpentine, 

Big Red Mt., Siskiyou Mts., R. H. Whittaker SS 359 -S (WS); 

Red Mt., peridotite slope, ca. 6100', Carlbom Ac -140 

(OSC). Jefferson County: Black Butte, NW of Sisters, 

3300', J. M. Johnson s.n. (OSC). Josephine County: E 

slope of Craggy Mt., Siskiyou- Crater divide, Ingram 1148 

(OSC). Lane County: Swift Creek trail, ibid. s.n. (OSC); 

Florence, Carlbom Ac -291 (OSC). Linn County: foothills 

of Cascade Mts., 6 miles E of Brownsville, Lawrence 1738 

(OSC); Monument Peak, at summit, A. E. Aller 923 (OSC). 

Multnomah County: slopes below Multnomah Falls, Carlbom 

Ac -520 (OSC); Horsetail Falls,ibid. Ac -521 (OSC). Wash- 

ington County: Observation Peak trail near summit, Colum- 

bia Forest, D. C. Ingram 2036 (OSC). Wheeler County: 4 

miles W of Fossil, A. S. Hitchcock 447 (OSC). Yamhill 

County: Coast Mts., L. F. Henderson 1116 (OSC). WASHING- 

TON. Klickitat County: Suksdorf s.n. (WS). Mason County: 

Piper s.n. (WS). Pierce County: meadows near Lakeview in 

firs and pines, L. F. Henderson 2125 (WS). San Juan Coun- 

ty: dry wooded slope near Argyle, M. E. Peck 12750 (WS). 

Skamania County: NE facing slopes of Mt. St. Helens, 

Kruckeberq 3990 (WS); Mt. St. Helens, high subalpine 

slopes, Carlbom Ac -130 (OSC); stony places, Cape Horn, 



102 

Suksdorf 2331 (WS). Spokane County: in a grove SW of 

Philleo Lake, Suksdorf 8991 (WS). Whitman County: Pull- 

man, Piper 3106 (WS). 

5. AGROSTIS EXARATA Trin., Gram. Unifl. 207. 1824. 

(Type: Eschscholtz, in 1816 ( ?), Unalaska; LE). 

5a. AGROSTIS EXARATA Trin. var. EXARATA 

Agrostis exarata var. minor Hook., F1. Bor. Amer. 2: 239. 

1839; A. drummondii Torr. ex Hook., loc. cit., pro 

synonym. (Syntypes: Douglas, Drummond, "Valleys of 

the Rocky Mountains, on the east and on the west side 

of the dividing ridge;" K, NY). 

Agrostis grandis Trin., Mem. Acad. Imp. Sci. Petersb., 

Ser. 6, Sci. Nat. 4: 316. 1841. (Type: "Columbia 

N. W. Amer., No. 376, of Hook. Cat. "; LE, fragments 

and photograph US!). 

Agrostis asperifolia Trin., Mem. Acad. Imp. Sci. Petersb., 

Ser. 6, Sci. Nat. 4: 317. 1841; A. exarata forma 

asperifolia Vasey, U. S. Dept. Agr., Div. Bot., Bull. 

13: pl. 31. 1892. (Type: "Amer. bor. ? Chile ? 

(Hooker) "; LE, part of type and photograph US!). 

Agrostis scouleri Trin., Mem. Acad. Imp. Sci. Petersb., 

Ser. 6, Sci. Nat. 4: 329. 1841. (Type: "Nutka Sound 

T. 145," Vancouver Island; LE, fragments and photo- 

graph US!). 

Agrostis albicans Buckl., Proc. Acad. Phila. 1862: 91. 

1862; A. oregonensis Nutt. ex Gray, Proc. Acad. 
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Phila. 1862: 334. 1862, pro synonym. (Type: Nut - 

tall, Columbia Woods, Oregon; PH, fragments and 

photograph US!). 

Agrostis exarata var. pacifica Vasey, U. S. Dept. Agr., 

Div. Bot., Spec. Bull. 1889: 107. 1889. (Lectotype 

by Agnes Chase: M. E. Jones, in 1882, Colton, South- 

ern California; US!). 

Agrostis exarata var. purpurascens Hultén, F1. Aleut. 

Isl. 73. 1937. (Type: Eyerdam 2285, Unalaska, Aleu- 

tian Islands; S). 

Perennial, cespitose, never forming a rootstock or 

stolons; culms variable, slender to stout, erect to as- 

cending, often geniculate basally, 10 -80 ( -120) cm. tall; 

sheaths open and loose; ligule membranous, obtuse, rounded 

or acute, often lacerate or incised in age, glabrous, 3 -6 

mm. long; blades mostly short, narrow or rather long and 

lax, 5 -25 cm. in length, 1 -8 mm. wide, scabrous on both 

surfaces or glabrous, light to dark green; panicle 4 -30 

cm. long, green or purplish, variable, spiciform or moder- 

ately open but with ascending branches, not infrequently 

interrupted, branches and branchlets densely clothed with 

the spikelets, spikelets pale green to green or rarely 

purple- tinged or purplish, 2.5 -3.5 mm. long; glumes equal 

to subequal, acute, acuminate, scabridous on the keel, 

either glabrous or scabridous on the back; lemma membran- 

ous, 1.5 -2.4 mm. long, mid -vein either prolonged as a 
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terminal mucro or awned at about the middle, when awned 

the awn straight or bent, included, rarely exserted; palea 

a small minute nerveless scale less than one -tenth the 

length of the lemma but occasionally well developed and 

then one -fourth to one -third as long as the lemma, two - 

nerved; anthers variable in size, mostly 0.3 -0.5 mm. long 

but occasionally 0.7 -0.8 mm. in length, usually green, 

rarely purple or purplish; callus hairs usually developed 

but short and in two tufts; lemmatal net well developed; 

chromosome number: n = 14, 21, 28. (Figures 1L; 8C; 10C, 

D; 15C; 17A, B; 18C) 

Widespread throughout western North America from 

Alaska south to Baja California, east to North Dakota, 

Colorado, Arizona; at low to medium and higher elevations 

in the mountains southward, restricted mostly to moist 

ground during its vegetative period and frequently ruder - 

al. (Figure 16) 

Agrostis exarata is one of our most complex and var- 

iable native species of Agrostis. There are a number of 

other species that are undoubtedly closely related and 

these collectively make up the A. exarata complex. The 

species is a short -lived perennial which is very common 

on disturbed soils, in ditches along roadsides and other 

places in the open or partial shade. This taxon must be 

classified as an anthropochorous, ruderal and pioneering 

species. 



Figure 16. Distributional map of Agrostis exarata 
Trin. var. exarata. 



Figure 17. Photographs of species of Agrostis and the 
holotype of Podagrostis humilis (Vasey) 
Björkm. 

A. A. exarata Trin. var. exarata (Crampton 7510) 

B. A. exarata Trin. var. exarata (Ac -95T) 

C. A. scabra Willd. var. scabra (Chambers 2371) 

D. P. humilis (Vasey) Björkm., holotype 

., 

s 



o r-1 

_car -R
'w

 r r r r[:ttuólnY
!!V

IilIM
:7t+

7!'1'iR
Y

`.`Y
°:7f`t". 

V
+

n 
... 

'fts 
4.. 

U
 

4
 

q nqw
i,i iyu.yn 

Im
ipw

lm
 pu nn m

nnruu:quulnupw
uup' Iqw

iunPuqnnpin; m
pun+

uynuuunn,;n uu,gM
 °rzm

 9 
2 n,.. 

1,2 
1$ 

14 
15 

116 
17 

18 
19 

2,0 
Z

1 
22 

2$ 
24 

2i5 
218 

2'7 
2ß

 
i 

....... 

J r 
ar r r r rf rr.yi.r r 

T
Y

C
7SY

lyl%
l rT

=
1f!1[iñnilei r 

nr1"ï.+
11M

1411IM
4PIR

M
 

PIN
E

IM
011M

ib 
0 

' "-------.._,"-..c...--..-_,...--...- 
\ 

.k, 

*` 
ss--_ ' ;+

i / / 
' 

s +-arh ..7.--.. .- 
1t_ 

/' ri =
_ 

orxá'x,, pr 

7171.1111 
IhA

lA
IIIIiII 

, , 

f 

M
 1 

2 li 

: : ; 
w

 
i,+

 l 
. 

1 

. 

! 

_ 

3 

,1::1111 ,ff 

1011 
fq 



108 

111.ftwa.11010 

D 

4 
ri A\ I : 

tts 4 ... 

Figure 18. Photographs of holotypes of Agrostis. (A) A. oregonensis Vasey; (B) A. schiedeana 
Trin. var. armata Suksd. (= A. oregonensis Vasey); (C) A. exarata Trin. var. 
pacifica Vasey (= A. exarata Trin. var. exarata); (D) A. geminata Trin. (= A. 
scabra Wild. var. geminata Trin.) Swallen. 
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Agrostis exarata is represented by a large number of 

ecotypes over its distributional range. Many of these are 

believed to be capable of inbreeding, so that homozygoti- 

ation through autogamy may have played an important role 

in rapid ecotypic specialization in this species. The 

wide distribution of this species, too, would have been 

favored by self -compatibility. Ecotypes studied in the 

uniform garden have been day neutral in their flowering 

responses, with the exception of the high altitude eco- 

types which were long -day plants. 

This species can be distinguished from other native 

Agrostis by its usually contracted panicle, which may or 

may not be interrupted; branches and branchlets which are 

spikelet- bearing from near their bases; awnless lemma or 

if awned, the awn straight and included; palea small, 

never exceeding 0.3 mm. in length; stamens which are 

small, less than 0.6 mm. long. 

Agrostis exarata probably hybridizes with A. exarata 

var. ampla as many intermediate forms occur and the ranges 

of var. exarata and var. ampla are overlapping. It is not 

known if A. exarata hybridizes with any other native 

Agrostis, although maritime ecotypes approaching A. densi- 

flora occur. The latter taxon is suggested below as pos- 

sibly being a subspecies of A. exarata. 

Sterile plants of Agrostis have been observed in na- 

ture where A. exarata is sympatric with A. stolonifera 
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and A. palustris. These suspected sterile hybrids were 

more like A. stolonifera in their panicle morphology; the 

spikelets were poorly developed, with the reproductive 

structures lacking or weakly developed. They were ob- 

served on high ground near a small bog approximately 10 

miles north of Shelton, Washington, on State Highway 3 and 

at the extreme north end of Cushman reservoir, Mason Coun- 

ty, Washington. A collection from Black Butte, Jefferson 

County, Oregon (OSC No. 111445) appeared to be of a simi- 

lar hybrid nature. 

Agrostis exarata forms a hexaploid and octoploid com- 

plex in the Pacific Northwest. Both levels of ploidy 

have been determined by the present investigator. Steb- 

bins and Love (1941) reported a tetraploid count, 2n = 

28, for A. exarata, but the present investigator has not 

been able to confirm this number in his material. The 

octoploid counts were made from ecotypes that were col- 

lected at higher elevations in the Cascade Mountains, with 

the exception of one collection from sea level, which is 

treated here as var. ampla. 

Cytological studies of this species involved mainly 

chromosome determinations. Microsporocytes were used for 

making the majority of the chromosome counts, although 

root tips or epicotyls were substituted when pollen mother 

cells were not available. No meiotic irregularities were 

observed in the material investigated, and no aneuploid 
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karyotypes or accessory chromosomes were ever observed. 

Determinations of pollen viabilities of certain biotypes 

were in every instance above 90 per cent. 

Vouchers for cytological studies: CALIFORNIA. Mendo- 

cino County: near Fort Bragg, Ac -110, n = 21; old dunes 

near Fort Bragg, Ac -107, n = 21. OREGON. Clackamas 

County: Timberline, Mt. Hood, Ac -28, n = 28. Crook Coun- 

ty: 15 miles E of Prineville, Ac -7, n = 21; Hood River 

County: five miles S of Hood River Meadows, Ac -35, n = 28. 

Lincoln County: two miles W of Eddyville, Ac -13, n 

= 21. Multnomah County: Rooster Rock State Park, Ac -94, 

Ac -96, Ac -100, n = 21; one -half mile E of Multnomah Falls, 

Ac -19, n = 21. WASHINGTON. Grays Harbor County: Newton, 

Ac -79, n = 21. Mason County: Staircase, Ac -91, n = 21; 

hillside, north side of Cushman reservoir, Ac -74, n = 21. 

Yakima County: along Wickey Creek, Mt. Adams, Ac -192, n = 

21. 

Representative specimens: ALASKA. Disenchantment 

Bay, Yakutat Bay, F. Funston 118 (ORE); Port Vita, Rasp- 

berry Strait, Raspberry Island, Kodiak group, Eyerdam 

3888 (ORE, approaches var. ampla); Yes Bay, T. Howell 1710 

(UO); moist ground above high tide mark, Bay of Pillars, 

Juiu Island, L. F. Henderson 14932 (ORE); Little Kitoi 

Lake, Afognak, rocky shoreline, R. Vincent 234 (OSC); 

Washington Bay, Kiun Island, Eyerdam 7523 (OSC). ARIZONA. 

Maricopa County: Columbia Spring on Cave Creek, 50 miles 
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NE of Phoenix, L. N. Goodding 68 -45 (OSC). Yavapi County: 

canyon bottom, S end of Menque Mts., ibid. 169 -46 (OSC). 

BRITISH COLUMBIA. Shore of Duncan Bay, about 6 miles WNW 

of Prince Rupert, Calder, Savile & Ferguson 14983 (UBC); 

Yoho Valley, W. C. McCall 8546 (UBC); Roller Bay, Hope 

Island, Calder & MacKay 31197 (UBC); U. S. Border at Flat- 

head, Bell & Davidson 604 (UBC); low ground near lake 

shore, Lakeside Park, Nelson, W. C. McCalla 8285 (UBC, 

approaches A. stolonifera, possibly a hybrid which seems 

to be rare although the two species are mostly sympatric 

in range); Lulu Island, T. R. Ashlee s.n. (UBC). Wall 

Lake adjacent to Waterton Lakes National Park, 49 °N 114 °W, 

5800', Taylor, Calder & Ferguson 3502 (UBC); Hastings, E 

Vancouver, T. R. Ashlee s.n. (UBC); Fort Steele, W. John- 

stone 494 (UBC). CALIFORNIA. Butte County: Butte Mea- 

dows, A. A. Heller 12825 (ORE). Humboldt County: Willow 

Creek, Harris & Tracy 3241 (OSC); sand banks along Eel 

River at Fern Bridge, Hitchcock & Muhlick 22909 (OSC); 

Eureka, Davy & Blasdale 6216 (ORE). Marin County: Point 

Reyes Peninsula, Davy 6831 (ORE). OREGON. Benton County: 

Willamette River, 5 miles S of Corvallis, W. E. Lawrence 

1921 (OSC). Clackamas County, rocky edges of the Willam- 

ette River about 1 mile N of Oregon City, Carlbom Ac -128 

(OSC). Coos County: Iron Mt., E slope along Rock Creek, 

W. H. Baker s.n. (OSC). Curry County: 4 miles N of Agness 

on the Rogue River ibid. 6083 (OSC). Deschutes County: 
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Century Drive, 5475', L. F. Henderson 13941 (ORE); Paulina 

Lake, Paulina Mts., L. E. Detling 137 (ORE). Douglas 

County: sand bars of the Umpqua River, Roseburg Quadran- 

gle, Cusick 4460 (ORE, OSC). Grant County: Whitman For- 

est, Peavy cabin, Reid & Henderson 543 (OSC). Harney 

County: Burns, L. F. Henderson 8154 (ORE). Josephine 

County: Eight Dollar Mt. near Selma, ibid. 6067 (ORE); on 

a sandy bar of the Illinois River about 10 miles W of Sel- 

ma, Carlbom Ac -129 (OSC). Klamath County: Crater Lake 

National Park, L. Wynd 1718 (ORE). Lane County: trail in 

open woods above Kitson Springs, L. F. Henderson 16728 

(ORE); sandy soil near lava beds, McKenzie Pass, Carlbom 

Ac -61 (OSC). Lincoln County: beachside thicket on old 

dunes, Ona State Park, ibid. Ac -145 (OSC). Linn County: 

McKenzie Falls, E. P. Sheldon 12603 (ORE). Marion County: 

pond near Santiam, H. M. Gilky s.n. (OSC). Tillamook 

County: Tillamook burn, 20 miles W of Forest Grove, Q. 

Clarkson 406 (OSC). Umatilla County, E slope of the Blue 

Mts., Cusick 3284 (ORE). Union County: source of West 

Eagle Creek, Wallowa Mts., ibid. 3100 (ORE). Yamhill 

County: NW of Newberg, A. S. Hitchcock 2018 (OSC). WASH- 

INGTON. Clallam County: Clallam, Elmer 1949 (ORE): Lake 

Crescent, near Piedmont, W. E. Lawrence 306 (WS, towards 

var. ampla). Klickitat County: Bingen, Suksdorf 5168 

(WS); Fulda, Falcon Valley, ibid. s.n. (WS). Spokane 

County: Hagman's Creek, ibid. 1082 (WS). 
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5b. AGROSTIS EXARATA var. AMPLA (Hitchc.) Hitchc., Amer. 

Jour. Bot. 2: 303. 1915. 

Agrostis ampia Hitchc., U. S. Dept. Agr., Bur. Pl. Indus. 

Bull. 68: 38. 1905. (Type: W. N. Suksdorf 135, 

Rooster Rock, Multnomah County, Oregon; US!). 

Perennial, rather cespitose; culms stout, erect or 

decumbent near the base, 30 -75 ( -100) cm. tall; sheaths 

open, glabrous or with minute scabrities on the veins; 

ligule 5 -6 mm. long, membranous, obtuse becoming lacerate 

in age; culm blades flat, 10 -15 cm. long, 5 -8 mm. broad, 

scabrous on the margins and veins of both surfaces; pani- 

cle 15 -25 cm. long, spreading, greenish or purplish, 

branches verticillate, scabrous, ascending, 4 -10 cm. long, 

but shorter ones bearing numerous spikelets from near the 

base; spikelets 2.8 -3.5 mm. long, short pedicelled; glumes 

subequal, acuminate but not awn -pointed, scabrous on the 

keel and minutely papillate on the back; lemma 2.2 -2.6 

mm. long, awned from near the middle, awn geniculate and 

twisted or straight, exserted, 4 -5 mm. long; palea an in- 

conspicuous nerveless scale, 0.3 -0.6 mm. long, membranous; 

anthers 0.5 -1.2 mm. long; callus hairs in two short tufts; 

lemmatal net well developed; chromosome number: n = 21. 

(Figures 1J; 8C; 11C; 20B) 

In the Coast Range and Cascade Mountains from North- 

ern California to British Columbia, mostly west of the 

Sierra and Cascade summits; on moist disturbed soils in 
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the open and in partial shade, from sea level to medium 

elevations. Sympatric with the species over a large area. 

(Figure 19) 

This taxon is rather variable, as interpreted by 

Hitchcock and others. The type specimen is very distinc- 

tive, appearing to be intermediate possibly between A. 

exarata and A. borealis. Actually, the present author has 

not seen another specimen in the exsiccatae as singular 

in its morphology as the holotype. Many of the specimens 

Hitchcock includes as representative specimens are plants 

that have denser and more contracted panicles than the 

type. In the original description, he stated (Hitchcock, 

1905, p. 38): "From A. exarata this species differs in 

possessing the awn and in the less scabrous glumes. A few 

specimens seem to be intermediate between this and the 

other two species. From A. longiliqula it differs in the 

shorter ligule and in the short flower- bearing branches 

of the panicle." Agrostis exarata var. ampla may be sep- 

arated from A. microphylla, according to Hitchcock, in 

that the former has a more verticillately lobed panicle 

and less awn -pointed glumes. 

The present author visited the type locality at 

Rooster Rock, Multnomah County, Oregon on two occasions, 

once in July, 1964, and again in June, 1965. No specimens 

with phenotypes approaching closely to the type could be 

found after a very careful search of the type locality 



Figure 19. Distributional map of Agrostis exarata 
Trin. var. ampia (Hitchc.) Hitchc. 
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and its environs. Several different phenotypes of A. 

exarata var. exarata were collected. 

A single collection, (Carlbom Ac -77, Figure 11C) from 

Gig Harbor, Pierce County, Washington, approached the 

holotype in most characters except for having a more con- 

gested panicle. The collection was from a small popula- 

tion of about 100 plants. All the plants varied more or 

less in stature, but were uniform in other taxonomic char- 

acters; ligule length and shape, awn insertion and length, 

spikelet size, etc. 

Most of the plants studied in the present investiga- 

tion were phenotypically more or less intermediate between 

A. exarata var. exarata and exarata var. ampia as exempli- 

fied by the holotype of the latter. It was necessary to an- 

notate arbitrarily particular specimens as one or the 

other variety, and was then often a decision involving 

taxonomic judgement. 

The range and habitat preference A. exarata vara' 

ampla is probably the same as for var. exarata. 

The haploid chromosome number is 28. The count was 

based on the single collection from Gig Harbor, mentioned 

above. Good chromosomal pairing was observed in all the 

meiocytes studied. Pollen viability was in excess of 90 

per cent in slides made of pollen from three seedling 

plants of this accession. 

Vouchers for cytological studies: WASHINGTON. Pierce 
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County: Gig Harbor, Ac -77, n = 28. 

Representative specimens: OREGON. Benton County: 

Corvallis, R. Sprague s.n. (OSC); Corvallis, H. C. Gilbert 

31 (OSC); Lewisburg, R. Sprague s.n. (OSC). Coos County: 

Bastendorf's Beach, L. F. Henderson 7262 (US). Curry 

County: Elk River, Sheldon 12874 (ORE). Douglas County: 

Umpqua Valley, T. Howell 217 (ORE); Umpqua Valley, Rose- 

burg Quadrangle, Cusick 4144 (OSC). Jackson County: D. S. 

Jeffers 70 (OSC). Lane County: Florence, G. M. Cole s.n. 

(OSC); near the spring, Long Tom Park, L. F. Henderson 

16727 (US); along railroad track, Walton, J. C. Nelson 

s.n. (ORE). Linn County: McKenzie Falls, E. P. Sheldon 

12696 (US); foot of Peterson Butte, Whitaker s.n. (OSC); 

near Tangent, O. E. Mikesell s.n. (OSC). Multnomah Coun- 

ty: Portland, on the ballast, E. P. Sheldon 10691 (ORE); 

Lower Albina, Portland, ibid. 9682 (ORE). Washington 

County: Gaston, J. W. Thompson 2960 (OSC): Tulatin Plains, 

T. Howell 466 (ORE). WASHINGTON. Clallam County: Olympic 

Mts., Elmer 1953 (ORE). Klickitat County: Bingen, Suks- 

dorf 2829 (ORE). 

6. AGROSTIS EXIGUA Thurb., in S. Wats., Bot. Calif. 2: 

275. 1880. (Type: H. N. Bolander, "Foothills of the 

Sierras," California; GH, isotype US!). 

Annual, small and delicate; culms mostly erect or 

slightly geniculate at the base, 5 -25 ( -35) cm. tall; 

sheaths open, loose, scaberulous; ligule hyaline with 
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small and copious scabrities, decurrent, 1.2 -4.0 mm. long, 

apex truncate, serrate or acuminate, becoming lacerate in 

age; leaves light green to stramineous, blades 5 -15 cm. 

long, subinvolute, both surfaces scabrous on the veins 

only; panicle delicate, oblong -elliptical, purplish ting- 

ed, tawny or stramineous, 5 -17 cm. long, branches erect 

and divergent, becoming appressed or more narrowly ascend- 

ing after anthesis, scaberulous, forking usually near or 

above the middle and forming short branchlets, lower 

branches in whorls of 3 -5, upper in 2 -3; spikelets 1.8- 

2.5 mm. long; glumes equal to subequal, slightly scabri- 

dous on the midrib, the backs glabrous or with minute 

scabrities toward the apex, acute tipped, purplish or with 

purple striae and then fulvous or tawny; lemma membranous, 

1.8 -2.3 mm. long, equaling the glumes, glabrous or with 

minute pilosities, veins 5, distinct, apex acuminate with 

two distinct prolonged setae, mid -vein terminating in an 

awn that is attached approximately one -third the distance 

between the apex and the middle of the lemma, the awn 6- 

10 mm. long, scabridous -hispidulous; palea absent or a 

minute nerveless scale; anthers minute, 0.2 -0.3 mm. long; 

callus hairs rather conspicuous, white, in two tufts, one- 

fifth to one -sixth as long as the lemma; lemmatal net well 

developed; chromosome number unknown. (Figures 14J; 21D) 

Endemic in the Sacramento Valley of California and in 

adjacent foothills, around the edges of vernal pools. 
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(Figure 5) 

The type material from the National Herbarium has 

been available for study. No living plants were obtained 

for greenhouse investigation. According to Hitchcock 

(1905) A. exigua is not conspecific with A. elliottiana, 

which is native to the eastern United States. Hitchcock 

maintained that A. exigua differs from A. elliottiana in 

having the lemma as long as the glumes, the lobes extend- 

ing into two awned teeth, and in having a stouter, 

straight awn. In the present author's opinion, A. exigua 

may be more closely related to A. elliottiana than Hitch- 

cock originally supposed. However, before the taxonomy of 

these species can be resolved, critical experimental stud- 

ies of living material and study of a large number of col- 

lections over the distributional ranges of the species 

should be made. 

Representative specimens: CALIFORNIA. Foothills of 

the Sierras, Bolander s.n. (US), holotype. 

7. AGROSTIS HALLII Vasey, Contr. U. S. Nat. Herb. 3: 74. 

1892 (Type: E. Hall, in 1871, Oregon; US!). 

Agrostis repens Scribn. ex Vasey, Contr. U. S. Nat. Herb. 

3: 73. 1892, pro synonym. 

Agrostis pringlei Scribn., U. S. Dept. Agr., Div. Agros., 

Bull. 7: 156. 1897. A. hallii var. pringlei Hitchc., 

U. S. Dept. Agr., Bur. Pl. Indus., Bull. 68: 33. 

1905, as "A. hallii pringlei." (Type: C. G. Pringle, 
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in 1882, Mendocino County, California; US!). 

Agrostis davyi Scribn., U. S. Dept. Agr., Div. Agros., 

Circ. 30: 3. 1901. (Type: Davy & Blasdale 6062, 

Point Arena, Mendocino County, California; US!). 

Agrostis occidentalis Scribn. & Merr., Bull. Torrey Club 

29: 466. 1902. (Type: C. L. Shear 1644, McMinn- 

ville, Yamhill County, Oregon; US!). 

Perennial, rhizomatous; culms glabrous, erect or 

slightly geniculate at the base, 40 -80 ( -100) cm. tall; 

sheaths open, remotely scabridous; ligule 3 -6 mm. long, 

obtuse to accuminate with minute scabrities; culm leaves 

4 -7, flat above but tending to be involute below, 6 -20 

cm. long, 2 -5 mm. wide, scabrous on the veins of both sur- 

faces; panicle 5 -20 cm. long, green or tawny, rarely pur- 

plish- tinged, open to contracted, elliptical -oblong, 

branches ascending and spreading or appressed, mostly in 

fascicles of 3 -7, unequal in length, branchlets scabri- 

dous, arising above the middle of the longer branches; 

spikelets 2.5 -3.5 mm. long, pedicellate; glumes subequal, 

acute or acuminate, with minute scabrities on the midrib, 

glabrous or minutely papillate on the backs; lemma mem- 

branous, 2.8 -3.2 mm. long, veins 5, conspicous and con- 

tinuing to the acute apex; palea minute, 0.3 -0.4 mm. long, 

membranous; anthers 1.4 -1.8 mm. long; callus hairs promi- 

nent in two fascicles, equaling or surpassing half the 

length of the lemma; lemmatal net well developed; 
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chromosome number: n = 21. (Figures 1D; 6B; 7C; 14I) 

In the coastal mountains of Washington, Oregon and 

California; from sea level to middle or higher elevations, 

on dry and moist soils in open and shady sites. (Figure 22) 

Agrostis hallii is perhaps our most unusual native 

species of Agrostis. It is one of two known extant spec- 

ies of Agrostis which have exceptionally long callus 

hairs, the hairs being 1 -2 mm. long and always exceeding 

one -half the length of the lemma. The other species is 

Agrostis schraderiana Becherer, which is indigenous to 

Western and Central Europe and has not been seen by the 

present investigator. 

Agrostis hallii is distinguished from Calamagrostis 

species by its well- developed "Trichodium" net and short 

palea. On the other hand, this species has a number of 

other characteristics which are also found in species be- 

longing to the genus Calamagrostis. These include the 

previously mentioned long callus hairs, and a coarse 

growth habit which is displayed by many biotypes of Agros- 

tis hallii. 

It might be pointed out that A. schraderiana has been 

variously treated as Calamagrostis tenella by European 

taxonomists. Torges (1895) treated A. schraderiana as a 

species of Calamagrostis. He pointed out its similarity 

with Agrostis (Trichodium species) and established a sep- 

arate section, Paragrostis, for it. Björkman (1960) 



Figure 22. Distributional map of Agrostis hallii 
Vasey. 
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clarified the taxonomy of A. schraderiana, providing a 

strong argument for its retention in the genus Agrostis 

basing his argument on the presence of the "Trichodium" 

or lemmatal net, the small palea, and the fact that the 

smut fungus, Tilletia sphaerococca (Wallr.) Fisch. v. 

Waldh. attacks A. schraderiana. This fungus is not known 

to attack any Calamagrostis species but does infect other 

true Agrostis. 

Agrostis hallii is most likely related to our other 

long -anthered native species of Agrostis, which include 

A. diegoensis, A. lepida and A. pallens. Agrostis hallii 

is sympatric with A. diegoensis over much of its range and 

probably hybridizes with the latter species. It may also 

exchange genes and introgress with A. pallens; a collec- 

tion of A. hallii (Carlbom Ac -16) from Toledo, Lincoln 

County, Oregon, appeared to be somewhat intermediate be- 

tween the two species. This plant has a more congested 

panicle, a character of A. pallens, while the callus hairs 

were well developed, typical of A. hallii. The progeny 

raised from seeds collected from a selfed transplant of 

this population were phenotypically like the parent. 

The haploid chromosome number of A. hallii is 21, the 

cytological studies and chromosome determinations being 

made from microsporocytes of several different plants that 

were raised from seed collected in nature from two local- 

ities. Most of the meiotic figures studied displayed good 
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bivalent pairing. A few meiocytes were observed with ana- 

phasic bridges, but the number of such cells was only 

about two per cent. No accessory chromosomes were ob- 

served in any of the figures. 

Vouchers for cytological studies: OREGON. Benton 

County: on E slope of Mary's Peak near the top, Ac -24, 

n = 21. Lincoln County: along edge of Toledo salt marsh, 

Ac -16, n = 21. 

Representative specimens: CALIFORNIA. Alameda Coun- 

ty: Berkeley, V. E. Long 175a (WS); Lake Temescal, Bio- 

letti 128 (US). Contra Costa County: Blankinship s.n. 

(US); Berkeley Hills, Davy 4252 (US). Del Norte County: 

on serpentine, R. H. Whittaker SS 369 -S (WS); Crescent 

City, Windy Gap on Gasquet Camp, 2500', ibid. s.n. (WS). 

Humboldt County: Salmon Mts., open slope, R. H. Whittaker 

s.n. (WS); near Ferndale, Davy & Blasdale 6175 (US); near 

Camp Grant, ibid. 5493 (US); Eureka, A. S. Hitchcock 13075 

(US). Lake County: John Days, Heller & Brown 5848 (US). 

Marin County: Mt. Tamalpais, Mariposa, Congdon 19 -2 (US); 

Point Reyes Peninsula, Davy 6871 (US); Mill Valley ride, 

Mt. Tamalpais, ibid. 4125 (US); on hills, H. N. Bolander 

2283 (US); vicinity of San Francisco, Mt. Tamalpais, A. 

Chase 5690 (US). Mendocino County: Point Arena, Davy & 

Blasdale 6054, 6056 (US); Fort Bragg, ibid. 6122 (US); 

near Albion, ibid. 6062 (US). Monterey County: Pacific 

Grove, A. S. Hitchcock 2613, 2622 (US). San Mateo County: 
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woods near San Andreas Lake, P. H. Raven 2257 (US). Santa 

Clara County: foothills W of Los Gatos, A. A. Heller 7472 

(OSC); Black Mt., A. D. Elmer 4264 (US). Santa Cruz 

County: Santa Cruz, C. L. Anderson s.n. (US). Sonoma 

County: Cloverdale, A. S. Hitchcock 2675 (US); Hoo's Peak, 

Bioletti 110 (US). OREGON. Benton County: Mary's Peak, 

J. Merkle 47 -232 (OSC); ibid. 47269 (WS); Mary's Peak, F. 

W. Sturgess 318 (OSC); Hill pasture (forestry plots) D. W. 

Hedrick & A. C. Everson s.n. (OSC). Clackamas County: 

Milwaukie, Suksdorf s.n. (WS). Coos County: shady places 

on cliffs near the coast, A. S. Hitchcock 23578 (US). 

Curry County: Iron Mt., open woods on the S slope, W. H. 

Baker 5611 (OSC); Gold Beach, L. F. Henderson 11830 (ORE); 

Brookings, ibid. 11847 (ORE). Douglas County: between 

Remote and Camas Valley, A. S. Hitchcock 2852, 2853, 2857 

(US); Roseburg, T. Howell s.n. (US). Josephine County: 

dry hillsides, Glendale and Grant Pass, L. F. Henderson 

1608 (OSC); Brigg's Creek, Illinois River, 20 miles from 

Selma, ibid. 6076 (US); on olivine gabbro, Kalmiopsis 

Range, Siskiyou Mts., 2200', R. H. Whittaker 511 (WS). 

Lane County: Eugene, University of Oregon campus, J. G. 

Nelson 287 (US). Lincoln County: Yaquina Bay, E. R. Lake 

8 (US). Marion County: Silverton, C. V. Piper s.n. (WS). 

Tillamook County: foothills, Coast Mts., road to Tillamook 

Bay, L. F. Henderson s.n. (ORE). Yamhill County: North 

Yamhill, T. Howell s.n. (US); Coast Mts., ibid. 67 (US). 
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8. AGROSTIS HENDERSONII Hitchc., Jour. Wash. Acad. 20: 

381. 1930. 

Agrostis microphylla var. hendersonii Beetle, Bull. Torrey 

Club 72: 547. 1945. (Type: L. F. Henderson 12387, 

Sams Valley, Jackson County, Oregon; US!, isotype 

ORE!). 

A small delicate tufted annual; culms slender, as- 

cending or erect, 7 -12 cm. tall; sheaths open, glabrous, 

light green; ligule membranous, acute, 2 -3 mm. long; 

blades flat or loosely involute, glabrous on both sur- 

faces, 1 -4 cm. long, 1 -2 mm. wide; panicle much condensed 

with short appressed and ascending branches, branchlets 

with spikelets borne from near the base or below the mid- 

dle: spikelets purplish- tinged, stramineous in age, 7 -8 

mm. long; glumes subequal, lemma about 3 -4 mm. long with 

2 setaceous teeth at the apex, awn arising from the middle 

of the back, about 1 cm. long, twice geniculate; palea 

small or obsolete, less than one -tenth the length of the 

lemma; anthers small, 0.2 -0.4 mm. long, greenish; callus 

hairs short and sparse, in two tufts; lemmatal net well 

developed; chromosome number: n = 21. 

Southwestern Oregon and northern California; wet 

ground around vernal pools. (Figure 23) 

Beetle (1945) treated A. hendersonii as a variety of 

A. microphylla. He considered the former taxon to fall 

within the range of morphological variation of the latter. 



Figure 23. Distributional map of Agrostis howellii 
Scribn. () and Agrostis hendersonii 
Hitchc. (x). 
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Agrostis hendersonii differs from A. microphylla, accord- 

ing to Beetle, by glumes that are 7 -8 mm. long, a lemma 

4 mm. long and an awn 10 mm. long. Agrostis microphylla 

is characterized by glumes 3 -4 mm., lemma 2 mm. and an awn 

3.5 -4.0 mm. long. Munz (1959) follows Beetle's treatment, 

assigning varietal status to A. hendersonii under A. mi- 

crophylla. 

Because no living material of A. hendersonii and only 

a single living collection of A. microphylla were avail- 

able for study during the present investigation, the pres- 

ent author has not been able to determine the probable 

evolutionary relationships of these two taxa, although 

they are probably part of the A. exarata complex. It is 

plausible that A. hendersonii and A. microphylla are 

closely related. However, it is the investigator's opin- 

ion that these two taxa are better treated as separate 

species for the present time. The great difference in 

several spikelet characters would seem to justify main- 

taining species delimitation. 

The chromosome number of this species was reported 

as 2n = 42 (Beetle, 1945). 

Representative specimens: CALIFORNIA. Shasta County: 

5 miles N of Ingot, near Redding Exper. Plot, A. A. Beetle 

3277 (US). OREGON. Jackson County: Sams Valley, L. F. 

Henderson 12387 (ORE, US). 

9. AGROSTIS HOOVERI Swallen, Leafl. West. Bot. 5: 198. 
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1947. (Type: R. F. Hoover 7549, between Arroyo 

Grande and Huasna district, San Luis Obispo County, 

California; US!). 

Perennial; culms very densely tufted, slender, erect, 

50 -75 cm. tall; sheaths open, elongate, scabridous; ligule 

3.0 -3.5 mm. long, lacerate, scabridous, decurrent; blades 

mostly 10 -15 cm. long, 0.4 -1.0 mm. wide, lax, flat, sca- 

brous on both surfaces; panicle pale green or stramineous 

especially in age, 8 -18 cm. long, 2 -5 cm. wide, ellipti- 

cal, branches slender, ascending, solitary or in fascicles 

of 2 -5, branching from near the middle, the branchlets 

usually spreading; spikelets 2.0 -2.5 mm. long; glumes sub - 

equal, acute, scabrous on the keel, pilose on the back; 

lemma 1.8 -2.3 mm. long, truncate, minutely erose, 5- nerved, 

scabridous on the nerves, awned, the awn inserted between 

the base and the middle of the lemma, 1.5 -2.0 mm. long, 

geniculate or straight; palea minute, membranous, nerve- 

less; anthers 1.2 -1.5 mm. long, greenish; callus hairs 

short, in two small fascicles; lemmatal net well devel- 

oped; chromosome number: 2n = 28( ?) (Figure 20D) 

Restricted to San Luis Obispo and Santa Barbara Coun- 

ties, California; oak woodlands and open sites in dry 

sandy soils. (Figure 5) 

Representative specimens: CALIFORNIA. San Luis 

Obispo County: near Riconda Mine in white rocky (diatoma- 

ceous) soil, W of Pozo, R. F. Hoover 6152 (US). Santa 
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Barbara County: north side of Orcutt Grade, Purisima 

Hills, ibid. 7547 (US); Price Canyon on north -facing sand- 

stone slope, ibid. 7307 (US). 

Dr. Robert Hoover (written communication) reported 

that the somatic chromosome number of A. hooveri is proba- 

bly 28; he said that this is the count he remembers Dr. 

Ledyard Stebbins reporting to him. Living material sent 

to the present investigator by Dr. Hoover did not survive, 

and no chromosome counts were made of it. 

From data on herbarium specimens, it appears that 

this species occurs on sandstone as well as white, shale - 

bearing soils, mostly in oak woods. The insertion of the 

awn and the length of the ligule are variable in the few 

specimens studied by the present author. The morphology, 

as well as the ecology and putative chromosome number, 

suggest a relationship of A. hooveri with A. canina L., a 

European species adventive in the eastern United States. 

It is interesting that Swallen, in the type description, 

stated: "In the structure of the spikelets, Agrostis 

Hooveri seems to be most closely related to A. Howellii 

Scribn.;" A. howellii, when first collected, was in fact 

referred to A. canina. 

10. AGROSTIS HOWELLII Scribn. ex Vasey, Contr. U. S. Nat. 

Herb. 3: 76. 1892. (Type: T. J. Howell 198, Hood 

River, Oregon; US!). 

Perennial; culms tufted, weakly ascending from a 
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geniculate base, 40 -70 cm. tall, glabrous; sheaths open, 

smooth; ligule 3 -4 mm. long, decurrent, acute -acuminate, 

membranous; blades deep green, flat, lax, scabrous on both 

surfaces, 15 -30 cm. long, 3 -5 mm. wide; panicle green, 

10 -30 cm. long, loose, open, the lower branches in fasci- 

cles of 3's to 5's, the upper rays in 2's, the longer one 

15 -25 cm., capillary, scabrous, sparingly branched below 

the middle, those of the second and third forkings few - 

flowered distally; spikelets pedicelled, 3.0 -3.5 mm. long; 

glumes slightly unequal, acuminate, the midrib scabridous, 

the backs glabrous; lemma 2.0 -2.6 mm. long, membranous, 

acute with four setaceous teeth formed by the extending 

veins; a geniculate awn arising from near the base, usual- 

ly long exserted, 6.0 -8.0 mm. long; palea small, nerve- 

less, 0.2 -0.3 mm. long, hyaline; anthers 0.8 -1.4 mm. long; 

callus hairs few in two tufts, short; lemmatal net well 

developed; chromosome number: n = 14. (Figures 1E, N; 2D; 

3D; 14B) 

Restricted to the Columbia River Gorge in Multnomah 

and Hood River Counties, Oregon; common on canyon walls, 

talus and moist slopes, in semi- or dense shade. (Figure 

23) 

Agrostis howellii is one of our most narrowly dis- 

tributed native species of Agrostis. Few collections of 

it have been made since its discovery in 1886 by Thomas 

Howell. Studies of herbarium exsiccatae, including the 
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holotype, and samples made from populations collected by 

the author during the summer and fall of 1963 and 1964, 

have confirmed that there is little morphological varia- 

bility throughout the range of this species. The evidence 

points to A. howellii as an old species which probably 

once had a much greater distribution in western North 

America. The main support for this position is the strict 

ecological specialization, limited distribution and gen- 

etic uniformity of the species. Furthermore, the chromo- 

some level, 2n = 28, is lower than most of the other in- 

digenous taxa of this genus. Nygren (1956) proposed about 

the same thesis for the narrowly restricted Calamagrostis 

howellii which is sympatric with A. howellii. 

Cytological studies of mitotic figures in cells of 

root tips and epicotyls of germinating seeds consistently 

indicated a somatic number of 28 chromosomes. Meiosis 

was regular in the microsporocytes of several plants 

which were examined, the n number being 14. Examination 

of several pollen slides indicated over 95 per cent of 

the grains were large, turgid and contained nuclei. 

Agrostis howellii is a shade -loving species, often 

forming relatively large and dense populations on wet, 

shaded basaltic cliffs and talus. It is a long -day plant 

that begins flowering during the latter part of June. 

Transplants bloomed a second time in the uniform garden in 

Corvallis during the summer of 1964 but only under a 
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long -day photoperiod. Seedling plants, however, did not 

bloom in the greenhouse, although long -day light regimes 

were provided. It may be that winter chilling is required 

together with long -day exposure for the initiation of 

floral primorida. 

Seed germination was the slowest of any of the taxa 

for which viable seeds were available. Although different 

methods were employed to germinate field -collected seeds, 

the first seeds did not germinate earlier than seven or 

eight days after imbibing distilled water. The special- 

ized environmental demands of this species for germination 

and establishment are the most important limiting factors 

which reduce its competiveness and therefore markedly re- 

strict its distribution, in the present author's opinion. 

Established plants in the greenhouse displayed good vigor 

and persistence, which might suggest good competitiveness. 

The transplants and seedling plants were exposed to vari- 

able watering regimes, grown in different soil mixtures, 

received different fertilizer treatments and were placed 

under varying light and temperature conditions, but still 

maintained good vigor over the two year period of study. 

Cytological studies were made of microsporocytes, 

root tips and epicotylary tissue. Meiosis was regular in 

this species with good bivalent pairing. Samples made for 

pollen viability surveys yielded 95 per cent viabilities. 

Vouchers for cytological studies. OREGON. Multnomah 
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County: wet cliffs below Multnomah Fall, Ac -502, n = 14; 

base of cliffs at head of Oneonta gorge, Ac -93T, n = 14. 

Representative specimens: OREGON. Hood River County: 

near Hood River, T. Howell s.n. (OSC, US); talus of a 

fall, Columbia River bluffs near Wyeth, L. F. Henderson 

1036 (ORE). Multnomah County: at base of Wahkeena Falls, 

K. L. Chambers 2265 (OSC); mossy walls of Oneonta Gorge, 

A. Cronquist 6097 (ORE, US); damp rocky cliff at head of 

Multnomah Falls, J. C. Nelson 4125 (US). 

11. AGROSTIS IDAHOENSIS Nash, Bull. Torrey Club 24: 42. 

1897. (Type: Heller & Heller 3431, Forest, Nez 

Perces County, Idaho; NY; isotypes US! WS!). 

Agrostis tenuis Vasey, Bull. Torrey Club 10: 21. 1883; 

A. tenuiculmis Nash in Rydb., Mem. N. Y. Bot. Gard. 

1: 32. 1900. (Type: Parish & Parish 1085, San 

Bernardino Mountains, California; US!). 

Agrostis tenuiculmis var. recta Nash in Rydb., Mem. N. Y. 

Bot. Gard. 1: 32. 1900, as "Agrostis tenuiculmis 

recta "; A. tenuis var. erecta Vasey ex Nash in Rydb., 

Mem. N. Y. Bot. Gard. 1: 32. 1900, as "Agrostis 

tenuis erecta," pro synonym. (Lectotype: P. A. Ryd- 

berg 332711, Belt Pass, Montana; NY, isolectotype US!). 

Agrostis filiculmis M. E. Jones, Contr. West. Bot. 14: 13. 

1912. (Type: M. E. Jones 6056 bb, Little De Motte 

Park on the Kaibab, Arizona; POM, photo US!). 

Perennial, cespitose; culms slender, erect or 

- 
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geniculate at the base, glabrous, 10 -35 ( -50) cm. tall; 

sheaths open, glabrous; ligule membranous, 2 -4 mm. long, 

obtuse; leaves narrowly linear, erect, 4 -9 cm. long, 1 -2 

mm. wide, scabrous on the veins above, mostly glabrous 

below; panicle purple to tawny, loosely spreading, oblong, 

6 -12 cm. long, branches in fascicles of 4's or 5's, as- 

cending, scabrous, capillary and flexuous, longer branches 

2 -4 cm. long, forking below the middle, forming short 

more or less spreading branchlets; spikelets 1.5 -2.3 mm. 

long; glumes subequal, acute, scabrous on the keel; lemma 

membranous, 1.2 -1.5 mm. long, awnless, glabrous on the 

back, five -nerved, acute; palea minute, hyaline, 0.2 -0.4 

mm. long; anthers 0.2 -0.4 mm. long; callus hairs 

mostly absent or few and minute; lemmatal net well 

developed; chromosome number. 2n = 28. (Figures 8F; 

13C) 

In the mountains from Alaska south to Colorado and 

California; marshes, bogs and wet meadows at medium to 

high elevations. (Figure 24) 

Agrostis idahoensis is a rather variable species over 

its distributional range. It is probably most closely 

related to A. variabilis and A. scabra. It has often been 

confused with the latter species. It is best distinguish- 

ed from other native Agrostis by its five lemmatal veins 

which are continuous to the apex, glumes that are subequal 

to equal, spikelets which average about 2.0 mm. in length, 



Figure 24. Distributional map of Agrostis idahoensis 
Nash. 
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and panicle branches that are ascending and upturned at 

their tips. Agrostis scabra, on the other hand, differs 

by its larger spikelets, mostly 2.5 -3.0 mm. long, longer 

scabrous branches and branchlets, and glumes which are of 

unequal lengths. Agrostis idahoensis approaches A. peren, 

nans var. aestivalis in some taxonomic characters. It has 

been confused with A. clavata in Alaska (Björkman 1960). 

It is not known if A. idahoensis hybridizes with any 

of the other native Agrostis species. Agrostis idahoensis 

is sympatric with both A. scabra and A. variabilis over 

much of its range. The author has seen A. idahoensis and 

A. variabilis growing together in the Steens Mountains, 

Harney County, Oregon. Agrostis variabilis preceded A. 

idahoensis in flowering there, and the two species were 

morphologically distinct. 

Ecologically, A. idahoensis is most common on moist 

well- drained soils in the open, but also will grow on dry 

sandy and compacted soils. In the latter instance, the 

species forms depauperate phenotypes, Agrostis idahoensis 

is found only at medium and higher elevations in the 

Northwest and Southwest - aways above 4000 feet. In 

Alaska and Canada the species probably occurs at much 

lower elevations. 

The author has had mitotic material, only of this 

species available for cytological study, and then just a 

single collection supplied by Dr. B. Crampton. A somatic 
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count of 2n = 28 was made from apical meristematic cells 

of root tips. No accessory chromosomes were observed in 

this material. The individual chromosomes were small and 

karyotypic analysis was not attempted. 

Vouchers for cytological studies. CALIFORNIA. Neva- 

da County: Donner Pass Summit, B. Crampton 7505 (OSC), 

2n = 28. 

Representative specimens: CANADA. British Columbia: 

Crown Mt., V. J. Krajina s.n. (UBC). CALIFORNIA. Alpine 

County: Gabbot Meadow, Stanislaus Forest, W. W. Eggleston 

9499 (US). Calaveras County: 4.3 miles SW of Big Meadow 

on Ebbetts Pass road, Everett & Balls 22077 (US). Eldor- 

ado County: Lake Tahoe along Ward Creek, J. Swallen 907 

(US, approaches A. scabra). Fresno County: Meadows near 

Black Mt., H. M. Hall & Chandler 603 (US). Humboldt Coun- 

ty: South Fork Mt., 5500', McKay Camp, Tracy 15582 (US). 

Los Angeles County: Mt. Hawkins, Andorfer & Nesta 10064 

(US). Mariposa County: Cathedral Trail, Congdon 990 (US). 

Nevada County: Sage Hen Creek, H. L. Mason 14486 (US). 

Placer County: Donner Pass Summit, Interstate 80, meadow, 

7239', B. Crampton 7505 (AHUC, OSC). San Bernardino Coun- 

ty: San Gorgonio Mt., 9100', H. M. Hall 7618 (US). San 

Diego County: San Jacinto Mts., Strawberry Valley, 6000', 

H. E. Hasse 5698 (US). Trinity County: Canyon Creek, 

tributary of Trinity River, Alexander & Kellogg 5473 (US). 

Tulare County: Cahoon Meadows, Sequoia National Forest, 
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J. Swallen 900 (US). Tuolumne County: meadow near Dana 

Fork of the Tuolumne River, SE of Lambert Dome, 8600', 

Sierra Nevada Mts., Sharsmith 235 (US). COLORADO. Routt 

County: N fork of Elk River, 28 miles N of Steamboat 

Springs, Weber 6815 (WS). IDAHO. Custer County: vicinity 

of Castle Peak, White Cloud Range, Challis National Forest, 

10300', Hitchcock & Muhlick 10814 (WS). Idaho County: 

Spring Mts., Lolo Trail, Daubenmire 6057 (WS); forest, 

A. A. & E. G. Heller 3431 (WS, isotype). Owyhee County: 

Coxcomb Peak, South Mountain Range, W. H. Baker 8002 (US). 

MONTANA. Park County: Cottonwood Creek NW of Wilsall, 

Suksdorf 237 (WS). NEVADA. Washoe County: S side of 

Slide Mt., 8200', A. A. Heller 10668 (US). OREGON. 

Harney County: 1 mile above Fish Lake, at Honeymoon Mea- 

dows, with A. variabilis, Carlbom Ac -69 (OSC), (this is a 

very small spikelet ecotype which is smaller than the 

type, flowers later than the sympatric A. variabilis). 

Klamath County: dry roadside, lower Crater Lake Park, L. 

Wynd 2374 (ORE), (this specimen is intermediate and ap- 

proaches A. scabra); upper Trapper Creek, Crater Lake Na- 

tional Park, W. H. Baker 7258 (US). Lake County: near 

Paisley, 6000', Elder 72 (OSC). Linn County: Pamelia 

Lake, base of Mt. Jefferson, 4000', J. C. Nelson 2795 

(US, toward A. scabra). WASHINGTON. Yakima County: E 

side of Mt. Adams on volcanic stone, Suksdorf 689 (US); 

low banks of streams, 4- 5000', Mt. Adams, ibid. 603 (US). 
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WYOMING. Albany County: at timberline, Medicine Bow For- 

est, 11000', C. L. Porter 2198 (US). Fremont County: W 

side of Brooks Lake, Beetle 11381 (OSC). UTAH. Summit 

County: Spirit Lake, Ashley National Forest, Uintah Mts., 

Etlar Nielsen 6606 (US); bog at edge of timber, West Fork 

of Black River, 9600', A. S. Hitchcock 23097 (US); Spirit 

Lake, Uintah Mts., 1000', Cottam 6344 (US). 

12. AGROSTIS LEPIDA Hitchc. in Jepson, Fl. Calif. 1: 121. 

1912. (Type: A. S. Hitchcock 3455, Siberian Pass, 

Sequoia National Park, California; US!). 

Perennial, with numerous short rhizomes; culms dense- 

ly tufted, erect, mostly slender and smooth, 30 -45 cm. 

tall; sheaths open, glabrous; ligule membranous, 2 -4 mm. 

long, acute, acuminate, even lacerate in age; blades firm 

and erect, flat or folded, 2 -5 cm. long, 3 -6 mm. wide, 

yellow -green to bright green, glabrous; panicle purple, 

pyramidal to oblong -elliptical, 10 -15 cm. long, the 

branches glabrous, verticillate, ascending and spreading, 

the upper branches becoming appressed after anthesis; 

spikelets purplish or tawny, 2.5 -3.2 mm. long; glumes 

glabrous or with few scabrities on the midrib and back, 

subequal, apex acute; lemma 2.0 -2.5 mm. long, membranous, 

glabrous, awnless; palea absent or a minute nerveless 

scale less than one -tenth the length of the lemma; anthers 

two -thirds or almost equaling the lemma in length, pur- 

plish or greenish; callus hairs absent; lemmatal net well 
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developed; chromosome number unknown. (Figure 20A) 

In the Sierra Nevada Mountains in Fresno, Inyo and 

San Bernardino Counties, California; meadows and open 

woods at high elevations. (Figure 5) 

This species is apparently endemic to the Sierra 

Nevada Mountains of central and south -central California. 

It displays morphological affinity with A. diegoensis, 

both species possessing anthers which average more than 

1.0 mm. in length. The anther character is a consistent 

and important evolutionary trait in Agrostis which is of 

taxonomic value in the present author's opinion. 

Agrostis lepida can best be distinguished by its 

short rootstocks, cespitose habit, abundant basal involute 

leaves and open, pyramidal inflorescence that bears purple 

spikelets. It is not known if this species hybridizes or 

introgresses with A. diegoensis, although collections 

from the Siskiyou Mountains of Oregon, Whittaker 315 -E 

(WS), Peck 8355 (US) and Ingram 1147 (ORE), are intermed- 

iate morphologically and possess many characteristics of 

both species. Agrostis lepida may be only an ecotype or 

subspecies of A. diegoensis, (see the section on Evolution 

and Phylogeny). 

The specimens of A. lepida that have been studied 

during this investigation are very uniform morphologically. 

The type specimen, Hitchcock 3455 (US), was in the seed 

stage at the time of its collection and no anthers could 
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be found by the present author when examining the plant. 

However, studies of other herbarium specimens of this 

species that corresponded morphologically with the type, 

displayed uniformly long anthers that were 1.0 -1.2 mm. 

in length. 

Living material of this species was not available for 

study. 

Representative specimens: CALIFORNIA. Fresno County: 

Second Recess, 8000', P. H. Raven 5927 (US). Inyo County: 

Coyote Ridge, 11600', Sierra Nevada Mts., Raven & Stebbins 

228 _(US); roadside at about 10400', Rock Creek Lake Basin, 

F. W. Pierson s.n. (US). San Bernardino County: Bluff 

Lake, San Bernardino Mts., 7500', B. D. Stark 6376 (US). 

Tulare County: Siberian Pass, Sequoia National Park, A. S. 

Hitchcock 3455 (US, holotype); Bakeoven Meadows, 8100', S 

Fork of Kern River, J. T. Howell 27045 (US); White Chief 

Trail, 9300', Mineral King and vicinity, ibid. 27841 (US); 

Guyot Creek, 10400', ibid. 25587 (US); Farewell Gap, Se- 

quoia National Park, 1000', A. S. Hitchcock 3395 (US); 

Sand Meadow, Little Kern to Hackett Meadow, 8500', ibid. 

3463 (US). S of Farewell Gap, ibid. 3401 (US); Wright 

Creek, 11200', P. H. Raven 8367 (US). 

13. AGROSTIS LONGILIGULA Hitchc., U. S. Dept. Agr., Bur. 

Pl. Indus. Bull. 68: 54. 1905. (Type: Davy & Blas- 

dale 6110, Ft. Bragg, Mendocino County, California; 

US!). 
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Agrostis longiligula var. australis J. T. Howell, Leafl. 

West. Bot. 4: 246. 1946. (Type: J. T. Howell 18250, 

Pt. Reyes, Marin County, California; CAS, isotype 

US!). 

Perennial, forming dense clumps; culms erect or gen- 

iculate from near the base, 25 -70 ( -90) cm. tall; sheaths 

open, rather loose, prominently ridged, minutely puberul- 

ous; ligules 3 -6 mm. long, apex acute to truncate, slight- 

ly erose or lacerate, membranous, fulvous or purplish 

tinged with copious scabrities, weakly decurrent; leaves 

mostly basal, tending to be involute, blades of cauline 

leaves flat or partially inrolled above the middle, sca- 

bridous on both surfaces, 5 -18 cm. long 0.5 -3.0 mm. wide, 

green becoming stramineous in age, rarely purple striate; 

panicle elliptical or oblongish, green or purple, less 

commonly tawny, 3 -15 cm. long, branches ascending, semi - 

divergent or sometimes closely appressed to the rachis, 

lower branches (rays) 5 -8 in one -sided fascicles, upper 

ones 2 -4, glabrous or with few delicate or rather copious 

scabrities, branches forking near or above the middle 

forming one to several smooth or scabridous branchlets 

with distally pedicellate spikelets; spikelets 2.4 -3.5 mm. 

long; glumes subequal, scabridous on the midrib, glabrous 

on the back, green or purple with tawny edges, acute; 

lemma membranous, glabrous, with a geniculate, slightly 

twisted, exserted awn arising from just below the middle, 
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veins five, indistinct, apex acute to minutely erose; 

palea a minute membranous nerveless scale, 0.1 -0.2 mm. 

long; anthers 0.5 -0.7 mm. long, purplish; callus hairs in 

two short tufts or absent; lemmatal net well developed; 

chromosome number: n = 21. (Figures 1M; 14G; 15F; 20C) 

Along the Pacific Coast from Marin County, California, 

to Tillamook County, Oregon; in coastal bogs and moist 

ground. (Figure 25) 

Agrostis borealis and A. longiliqula have awned lem- 

mas in common; unawned forms of A. borealis occur also, 

but less frequently. Although these two species have 

many similarities and probably are related, they are not 

conspecific. Agrostis borealis is an octoploid species, 

2n = 56 while A. longiliqula is a hexaplod species, 2n = 

42. Agrostis longiligula is probably more closely related 

to A. oreqonensis and may be conspecific with this hexa- 

ploid native Agrostis. 

Living material of A. lonqiligula was available for 

study, and chromosome counts were made from microsporo- 

cytes of four plants grown from seeds collected in nature 

(Carlbom Ac -108). Meiosis was normal, and good bivalent 

pairing was observed in all the meiocytes examined. (Fig- 

ure 15, F, is a photograph of the species, and Figure 14, 

G, shows the awned lemma; Figure 1, M, is a photomicro- 

graph of 21 II's of chromosomes as seen in the first meta- 

phase of meiosis) 
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Vouchers for cytological studies: CALIFORNIA. Mendo- 

cino County: near Fort Bragg, Ac -108, n = 21. 

Representative specimens: CALIFORNIA. Humboldt Coun- 

ty: Eureka, J. P. Tracy 1757, 2119 (US); Humboldt Hill 

around Humboldt Bay, ibid. 5085 (US); Trinidad, ibid. 

13296 (US). Mendocino County: Mayo, H. Bolander s.n. (US); 

0.25 miles E of Fort Bragg, B. Crampton 3060 (US); between 

Albion and Mendocino City, J. B. Davy 6084% (US); Fort 

Bragg, Davy & Blasdale 6106, 6110, 6131, 6140 (US); Mendo- 

cino City, ibid. 6988 (US). OREGON. Lane County: Lake 

Siltcoos, L. F. Henderson 6071 (US). Tillamook County: 

Garibaldi, A. S. Hitchcock 11766 (US). 

14. AGROSTIS MICROPHYLLA Steud., Syn. Pl. Glum. 1: 164. 

1854. 

Agrostis virescens var. microphylla Scribn., U. S. Dept. 

Agr., Div. Agros., Cir. 30: 2. 1901; A. exarata var. 

microphylla Hitchc., Amer. Jour. Bot. 2: 303. 1915. 

(Type: "Douglas legit in Am. Sptr. "; herbarium un- 

known). 

Agraulus brevifolius Nees ex Steud., Syn. Pl. Glum. 1: 

164. 1854, pro synonym. 

Polypogon alopecuroides Buckl., Proc. Acad. Phila. 1862: 

88. 1862; Agrostis alopecuroides Gray, Proc. Acad. 

Phila. 1862: 333. 1862, pro synonym. (Type: T. Nut - 

tall, Columbia Plains, Oregon; PH, fragments and 

photograph US!). Not Agrostis alopecuroides Lam., 
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in 1791. 

Agrostis microphylla var. major Vasey, Contr. U. S. Nat. 

Herb. 3: 72. 1892; A. exarata var. microphylla Wats. 

ex Vasey, loc. cit., pro synonym. (Lectotype by A. 

S. Hitchcock: S. Watson 1284, Truckee valley, Nevada; 

US!). 

Agrostis inflata Scribn. ex Beal, Grasses N. Amer. 2: 325. 

1896. (Type: Macoun 258, Vancouver Island, British 

Columbia; MSC). 

Agrostis microphylla var. intermedia Beetle, Bull. Torrey 

Club 72: 547. 1945. (Type: J. T. Howell 18063, Lake 

County, California; US!). 

Annual, cespitose; culms slender or erect, branching 

from near the base, smooth, 8 -60 cm. tall; sheaths open, 

smooth; ligule membranous, decurrent, 3 -5 mm. long, acute 

to acuminate, erose; blades flat, scabrous, 2 -15 cm. long, 

2 -5 mm. wide; panicle narrow, spikelike or sometimes more 

open and loose, 5 -30 cm. long, branches scabrous, spike - 

let bearing from near the base; spikelets 2.5 -3.2 mm. 

long, greenish, purple- tinged or stramineous especially 

in age; glumes equal to subequal, scabrous on the keel and 

usually with scabrities on the back, less often glabrous, 

awned or aristate, 3 -4 mm. long; lemma 1.5 -2.0 mm. long, 

membranous, apex oblong, 4- toothed, awned from above the 

middle, awn exserted and geniculate, hispidulous, 3 -5 mm. 

long; palea absent or a minute scale; anthers small, 
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0.2 -0.5 mm. long, greenish, less often purplish; callus 

hairs present but weakly developed, in two tufts; lemmatal 

net well developed; chromosome number: n = 21. (Figures 

7A; 8A) 

Vancouver Island, Washington, Oregon, California and 

Baja California; mostly on open ground which is wet during 

the growing period. (Figure 26) 

Agrostis microphylla ismostlikely related to A. 

exarata and is considered to be part of the A. exarata 

complex by the present author. (See the section on Evolu- 

tion and Phylogeny). Aqrostis microphylla is mostly dis- 

tinguished by its obligate annual habit in nature, aris- 

tate glumes, long exserted, geniculate, lemmatal awn and 

usual dense and interrupted inflorescence. This species 

differs from the other species of the A. exarata complex 

mainly on various spikelet characters. 

Agrostis microphylla is a rather variable species 

phenotypically with respect to stature. Both large and 

robust, as well as small and depauperate, phenotypes are 

common. The observed differences are principally influ- 

enced by soil and other environmental factors, and devi- 

ating forms are not unwonted within a single population. 

The species is more common in regions of aridity, and it 

seems to enjoy more drouth resistance than typical A. 

exarata. It probably requires moisture during the vegeta- 

tive period and thus is found associated with vernal pools 



Figure 26. Distributional map of Agrostis micro - 
phylla Steud. 
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and other sites that supply adequate moisture during the 

late winter and early spring. This species is, therefore, 

limited to an annual existence. The presence of the lem- 

matai awn and aristate glumes is an ecotypically evolved 

character that probably provides greater fitness in the 

arid habitat. In general, grasses which are native to 

arid regions are more often awned than are related species 

in more mesic areas. 

Beetle (1945) proposed a new section Microphyllae in 

Aqrostis, to include A. ampia, A. inflata, A. microphylla 

var. hendersonii and A. kennedyana. He placed A. exarata 

in the section Extremo -orientales. The section Microphyl- 

lae was based on the presence of glumes that are attenu- 

ate- tipped or awn -tipped; lemma with a bent, exserted awn; 

and an absent or obsolete palea. For a complete discus- 

sion and evaluation of Beetle's study, see Björkman (1960, 

p. 26 -28) who stated that "Beetle's system is impaired by 

serious errors .... ". Björkman's conclusion was that A. 

ampia, A. microphylla and A. aristiglumis should be in the 

same section as A. exarata. 

Living material of A. microphylla was available, 

(Carlbom Ac -106). This ecotype was growing on an old 

dune along the Pacific Ocean near Florence, Lane County, 

Oregon. Seeds collected in nature were grown in the uni- 

form greenhouse garden. The seedling plants, grown in the 

summer of 1965, flowered only with long -day illumination 
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and displayed an annual growth habit. 

Chromosome studies were made of microsporocytes that 

were undergoing division. The haploid, n number, is 21 in 

this species. Good bivalent pairing was observed in all 

of the cells that were examined; no meiotic irregularities 

were seen, and viable pollen grains exceeded 95 per cent 

in the sample studied. 

Vouchers for cytological studies. OREGON. Lane 

County: near Florence on old dunes, Ac -106, n = 21. 

Representative specimens: BRITISH COLUMBIA. Van- 

couver Island, along the seashore, G. M. Dawson s.n. (US); 

Beaver Point, T. R. Ashlee 41 (UBC). CALIFORNIA. Hum- 

boldt County: Alton, Tracy 3785 (US); Eureka, W. H. Brewer 

s.n. (US). Lake County: about 1.8 miles E of Loch Lomond, 

B. Crampton 3685 (US); S of Harbin Creek, 2 miles N of 

Middletown, ibid. 3439 (US); 3.5 miles E of Middletown, 

ibid. 2764 (US). Marin County: Chileno Valley, J. T. 

Howell 19479 (US); S end of Carson Ridge, ibid s.n. (US); 

Tiburon, ibid. 18091 (US). Mendocino County: Sherwood 

Valley, Davy & Blasdale 5142 (US); H. N. Bolander 3904, 

4668 (US); Congdon 7904 (US). Monterey County: Monterey 

Peninsula, Parish 11483 (US); Mal Paso Canyon, Carmel 

Highlands, C. Epling s.n. (OSC); near Monterey on the Car- 

mel road, A. A. Heller 6828 (ORE). Napa County: 2 miles 

N of Calistoga, B. Crampton 3443 (US). San Mateo County: 

Montara Point, C. F. Baker 3308 (US). Santa Cruz County: 
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Santa Cruz, Anderson s.n. (US). Sonoma County: 12.5 miles 

S of Dixon, B. Crampton 3297 (US). OREGON. Clackamas 

County: wet rocks of Oregon City Falls, L. F. Henderson 

1649 (OSC). Josephine County: Grants Pass, T. Hall s.n. 

(US). Washington County: near Hillsboro, L. F. Henderson 

1620 (OSC). 

15. AGROSTIS OREGONENSIS Vasey, Bull. Torrey Club 13: 55. 

1896 (April). (Type: T. J. Howell 49, Oregon; US!). 

Agrostis attenuata Vasey, Bot. Gaz. 2: 337. 1896 (Dec.). 

(Type: T. J. Howell 210, Mt. Hood, Oregon; US!). 

Agrostis hallii var. californica Vasey, Contr. U. S. Nat. 

Herb. 3: 74. 1892. (Lectotype by A. S. Hitchcock: 

H. N. Bolander 6103, Yosemite Valley, California; 

US!). 

Agrostis schiedeana var. armata Suksd., Werdenda 12: 1. 

1923. (Type: W. N. Suksdorf 6310, Falcon Valley, 

Klickitat County, Washington; US!). 

Perennial, cespitose or with short rhizomes; culms 

erect or slightly geniculate below, rather slender, 50 -90 

cm. tall, rarely taller; sheaths open, loose, conspicuous- 

ly ridged, minutely puberulent or almost glabrous; ligule 

2 -4 mm. long, acute to obtuse, often slightly erose, mem- 

branous, minutely scabridous, whitish tawny; culm leaves 

2 -4, blades flat, 5 -20 cm. long, 2 -4 mm. wide, scabrous 

on both surfaces, basal leaves involute or appreciably 

convolute; panicle purple or tawny, 10 -30 cm. long, 
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partially contracted to open, elliptical ovate to oblong, 

branches or rays 5 -8 below in more or less one -sided fas- 

cicles, upper rays 2 -3, spreading and ascending becoming 

more appressed after anthesis, capillary, scabrous, un- 

equal, longer branches forking near the middle or above 

and forming one to several scabrous branchlets that bear 

pedicillate spikelets distally; spikelets 2.5 -3.5 mm. 

long, glumes equal to subequal, acute to acuminate, purple 

to green, edges hyaline to tawny, scabrous on the midrib, 

glabrous or scabridous on the back, 2.5 -3.5 mm. long; 

lemma membranous, 1.5 -2.2 mm. long, glabrous or with min- 

ute papillae on the back, five -nerved, membranous; anthers 

0.5 -0.7 mm. long; callus hairs few in two tufts or absent; 

lemmatal net well developed; chromosome number: n = 21. 

(Figures 1K; 2C; 3B; 14D; 18A) 

Coastal regions to British Columbia, and from sea 

level to medium to high elevations in Washington, east to 

Colorado and south to California; bogs and other wet 

areas. (Figure 27) 

Vasey (1886, p. 56), in describing the holotype, 

stated: "The panicle has a rich purple color, and it ap- 

proaches A. scabra but is shorter, and with much shorter 

and erect branches, and a firmer culm." Hitchcock (1905, 

p. 46) remarked, "We have not sufficient material of this 

species and it may be that it is only a form of some other 

species. It differs from A. longiligula in the shorter 
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Figure 27. Distributional map of Agrostis 
oregonensis Vasey. 
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ligule and the absence of the awn. It seems to be too ro- 

bust for A. idahoensis and I find no indication of root- 

stocks except in Henderson's No. 2123, which shows at 

least a rooting decumbent stem. The absence of the root- 

stocks separates it from A. pallens foliosa" (Note: A. 

pallens foliosa = A. diegoensis). It should be pointed 

out that Hitchcock never stressed the size of the anther 

as an important taxonomic character. The anther length 

is one of the most tenable and constant taxonomic char- 

acters which can be employed in delimiting the native 

Agrostis species, in the present investigator's opinion. 

Aqrostis oregonensis is probably more closely related to 

A. lonqiligula than to A. dieqoensis, A. idahoensis or A. 

scabra. The spikelet characters, including anthers which 

are 0.5 -0.7 mm. in length, are equivalent in A. oregonen- 

sis and A. longiliqua. Both species have similar habitat 

requirements - wet ground - and both display rather simi- 

lar growth forms. Studies of a rather large number of 

representative herbarium exsiccatae also indicate that the 

ligule length is overlapping in the two species. A number 

of specimens in the U. S. National Herbarium that have 

been annotated by Hultén as "A. alaskana" appear to be 

more or less conspecific with A. oregonensis. Agrostis 

alaskana Hult. is an illegitimate name, however; it is 

further discussed under A. scabra var. geminata. 

Only a single collection of Aqrostis oregonensis, 
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from near the probable type locality, was available for 

cytological study. Meiosis was regular with good pairing 

in the material that was studied. Preparations of pollen 

cells yielded viabilities greater than 90 per cent. 

Vouchers for cytological studies: OREGON. Clackamas 

County: Summit Meadows, Mt. Hood National Forest, Ác -124- 

4, n = 21. 

Representative specimens: ALASKA. Port Vita, Rasp- 

berry Strait, Raspberry Island, Kodiak group, Eyerdam 

3891 (WS); ibid. 3895 (WS); Thum Bay, Knight Island, 

Prince William Sound, ibid. 3446 (WS); Evans Island, 

Prince William Sound, Port San Juan, ibid. 7145 (WS); Port 

San Juan, Evans Island, ibid. 5947 (WS); Yakutat, C. V. 

Piper 4628 (US); Sitka, ibid. 4629 (WS). BRITISH COLUMBIA. 

Nanaimo River Valley, D. Mueller Dombois 76 -5 (UBC); Mas - 

set Islands, C. B. Green s.n. (UBC); Vancouver Island, 

Macoun 81 (US). CALIFORNIA. Eldorado County: Tahoe, 

moist ground, A. S. Hitchcock 3096 (US); Lake Tahoe re- 

gion, E. A. McGregor 33 (US). Humboldt County: Dows 

Prairie, J. P. Tracy 13392 (US); Eureka, open grassland 

woods, A. S. Hitchcock 13093 (US). Plumas County: near 

Deutens, Mohawk Valley, A. Ewan 8169 (US). Shasta County: 

Goose Valley, A. Eastwood 975 (US). OREGON. Clackamas 

County: Mt. Hood, Howell s.n. (OSC); Laurel Hill, Mt. 

Hood, Howell & Henderson s.n. (OSC); Salmon Prairie, 

Coville & Applegate 753 (US); Mt. Hood, Government Camp, 
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A. S. Hitchcock 11732 (US). Douglas County: Huckleberry 

Lake, Umpqua Forest, Ingram 1514 (OSC); Big Camus, A. S. 

Hitchcock 23542 (US). Jackson County: along the Apple- 

gate, T. Howell s.n. (ORE, US). Klamath County: Crater 

Lake Park, F. L. Wynd 1617 (ORE); shore of Crescent Lake, 

F. B. Lenzie 842 (OSC); Elk Lake to Lake Odell, A. S. 

Hitchcock 23489, 23502 (US). Lane County: Siltcoos Lake, 

Henderson 6071 (ORE). Linn County: Nash Crater Lava 

Flows, Roach & Gilkey s.n. (OSC). WASHINGTON. Grays Har- 

bor County: Chabot's bog, Copalis, Conard 417 (US, WS). 

King County: moist meadows E of Seattle, Henderson 213 

(WS). Klickitat County: Falcon Valley, Suksdorf 906, 

6310 (WS); ibid. 5191 (US, WS); ibid. 189 (US). Kittitas 

County: march, Henderson 2123 (US). Mason County: Piper 

946 (US). Pacific County: Illwaco, near the ocean, Hen- 

derson 1611 (US). Skamania County: wet meadows, Sudsdorf 

907 (US, WS). Yakima County: hillsides of Atlanium River, 

Cascade Mts., Henderson s.n. (WS). 

16. AGROSTIS PALLENS Trin., Mem. Acad. Imp. Sci. Petersb., 

Ser. 6, Sci. Nat. 4: 328. 1841. (Type: "T. 243, 

Amer -borealis? (Hooker) "; LE, fragments and photo- 

graph US!). 

Agrostis exarata var. littoralis Vasey, Bull. Torrey Club 

13: 54. 1886; A. densiflora var. littoralis Vasey, 

Contr. U. S. Nat. Herb. 3: 72. 1892. (Type: T. J. 

Howell 64, Tillamook Bay, Oregon; US!). 
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Perennial with long creeping rhizomes; culms medium 

to rather stout, glabrous, erect or sometimes geniculate 

at the base, 10 -40 cm. tall; sheaths open, scabridous to 

glabrous; ligule membranous, 2 -4 mm. long, obtuse and min- 

utely erose; blades light green, the lower ones becoming 

involute, the upper flat and often partially involute only 

above the middle, 3 -10 cm. long, 2 -5 mm. wide, with sca- 

brities on the veins of both surfaces; panicle 4 -15 cm. 

long, spicate, densely congested, rarely interrupted, with 

ascending and closely appressed, short scabrous branches, 

branchlets forking only from the longer branches; spike - 

lets 2.7 -3.2 mm. long, green to tawny, short pedicellate; 

glumes subequal, acuminate, hispidulous on the midrib, 

glabrous on the back, edges scarious and hyaline; lemma 

membranous, glabrous, usually awnless, rarely short -awned 

from above the middle and then the awn straight and in- 

cluded, apex acute, the five veins distinct and continuous 

to the summit; palea obsolete; stamens large, 1.6 -2.0 mm. 

long; callus hairs few and very short in two tufts; lem- 

matal net well developed; chromosome number: n = 21. (Fig- 

ures 7D; 14H) 

Along the northern coast of California, near San 

Francisco, to Washington; sand dunes and strands. (Figure 

28) 

Agrostis pallens is probably closely related to 

Agrostis diegoensis and putatively hybridizes with it. 

.. 



Figure 28. Distributional map of Agrostis pallens 
Trin. () and Agrostis perennans (Walt.) 
Tuckerm. (x). 
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The two taxa may be only subspecies of a single species. 

Agrostis pallens is characterized by its dense pani- 

culate inflorescence, rather large spikelets, absence of 

a palea, long anthers, elongate rhizomes and unique strand 

habitat. It is rather plastic in nature with respect to 

stature, as both dwarf and tall biotypes occur; however, 

the spikelet characters are constant. 

The haploid chromosome number of A. pallens has been 

determined, from studies of microsporocytes, to be 21, 

which is also the haploid number of Agrostis diegoensis. 

Meiosis was normal in all of the cells studied with good 

bivalent pairing and normal disjunction at anaphase I. 

Pollen viability was high, over 90 per cent. 

Vouchers for cytological studies: WASHINGTON. Grays 

Harbor County: Ocean City State Park, on stable dunes, 

Ac -85 -1, n = 21. 

Representative specimens: CALIFORNIA. Marin County: 

Point Reyes Peninsula, J. B. Davy 6839, 6880, 6882 (US); 

Inverness, Point Reyes Peninsula, ibid. s.n. (US); Lands 

End, ibid. s.n. (US). OREGON. Clatsop County: Gearhart, 

A. S. Hitchcock 1501 (US); Seaside, S. Scribner 1701, 1723 

(US). Douglas County: mouth of Umpqua River, D. C. Ingram 

2092 (US). Lane County: Bob Creek, Henderson 16450 (ORE); 

Florence, R. Johnson s.n. (OSC); sand dunes in the Flor- 

ence area, R. MacLaughlan s.n. (OSC). Lincoln County: 

Cape Foulweather, 4 miles S of the Cape, J. C. Nelson 403 
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(US); Ona Beach State Park, sand dunes, Carlbom Ac -31 

(OSC), Tillamook Bay, Henderson s.n. (ORE); Garibaldi, 

loose sand of dune, A. S. Hitchcock 1176 (OSC, US); Gari- 

baldi, shore of Tillamook Bay, T. Howell s.n. (ORE); ocean 

beach, Tillamook Bay, Howell & Henderson s.n. (ORE). 

WASHINGTON. Grays Harbor County: Chabot's bog, Copalis, 

H. S. Conard 416 (US); Westport, ocean shore, in drifting 

sand, L. F. Henderson 2116 (US). 

17. AGROSTIS PERENNANS (Walt.) Tuckerm., Amer. Jour. Sci. 

45: 44. 1843. 

Cornucopiae perennans Walt., F1. Carol. 74. 1788; Agros- 

tis cornucopiae Smith, Gentlem. Mag. 59: 873. 1789; 

A. elegans Salisb., Prodr. Stirp. 25: 1796; A. anom- 

ala Willd., Sp. Pl. 1: 370. 1798; Trichodium peren- 

nans Ell., Bot. S. C. & Ga. 1: 99. 1816; A. scabra 

var. perennans Wood, Class -Book ed. 1861. 774. 

1861. (Lectotype by A. S. Hitchcock: Fraser ( ?), 

South Carolina; G). 

Perennial, tufted or rhizomatous; culms erect or 

geniculate at the base, variable, weak and lax to rela- 

tively stout, rigid, glabrous, 30 -100 cm. tall; sheaths 

open, glabrous or scabridous; ligule 2 -7 mm. long, obtuse 

and rounded to acute -truncate, rarely lacerate or serru- 

late; culm leaves 3 -5, smooth, blades flat to stiffly as- 

cending, medium to dark green, scabrous only on the veins 

above and below, 10 -20 cm. long, 1 -7 cm. wide; panicle 
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pale green or bronze -tinged, open to diffuse, 10 -20 ( -30) 

cm. long, branches 5 -10 cm. long ascending, scabrous, 

capillary, appressed or divaricately spreading, variable 

in number, the lower rays numerous and verticillate, most- 

ly branching below the middle; spikelets pedicellate, 2 -3 

mm. long; glumes subequal to unequal, acute to acuminate, 

scabrous on the midrib; lemma membranous, 1.5 -2.0 mm. 

long, awnless, scabrities on the back, apex acute, 5- 

nerved with 4 nerves reaching the tip; palea reduced to a 

short nerveless scale; anthers small, 0.2 -0.6 mm. long; 

callus hairs in two tufts, the hairs sparse and short; 

lemmatal net well developed; chromosome number: n = 21. 

(Figures 1G; 3A; 11A; 15E; 21C) 

Quebec to Minnesota, south to Florida; disjunct in 

Washington; open ground, old fields and open woods or 

semi -shady forests, from sea level to high elevations. 

(Figure 28) 

A collection, (Carlbom Ac -73, Figure 11A) from Wash- 

ington appears to be Agrostis perennans. When the voucher 

specimen of this collection was compared with a specimen 

of A. perennans from Ohio (Figure 21C), no significant 

phenotypic differences in gross external morphology could 

be distinguished. Additional microscopic studies of the 

spikelets also showed that the two specimens were similar 

morphologically for these characters. Further comparisons 

of Ac -73 with 28 representative specimens of A. perennans, 
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including eight type collections treated by Hitchcock 

(1950) as synonyms of A. perennans, indicated that Ac -73 

can readily be assigned to that species. 

Experimental studies and observations of Ac -73 in the 

uniform experimental garden (Figure 15E) have provided 

further evidence that the Washington material is A. peren- 

nans. Selfed seed displayed germinability greater than 

90 per cent, and the seedlings showed excellent vigor. 

Five S1 plants that flowered produced similar phenotypes 

and were morphologically like the original parental trans- 

plant, Ac -73. 

In these greenhouse studies it was noted that Ac -73 

and its selfed progenies are facultatively cleistogamous. 

Unopened spikelets usually manifested dehisced anthers 

upon dissection. Examination of voucher specimens of Ac- 

73 collected in the field also indicated cleistogamy under 

natural conditions. The very small anthers, short fila- 

ments, abundantly- filled caryopses formed when artificial- 

ly selfed, vigor of S1 progeny and apparent uniformity of 

the S1 plants, indicated that cleistogamy is a character- 

istic of the western North American populations of A. 

perennans. 

It is the belief of the present author that inbreed- 

ing has led to homozygotization and reduction in evolu- 

tionary flexibility in A. perennans in our area. This may 

explain the infrequent occurrence of this species in 
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western North America. It has not been reported before 

from the Pacific States, and it may be narrowly endemic 

here. The disjunct western station of this species, 

otherwise occurring in the eastern United States, is not 

particularly unusual. It is possible that A. perennans 

previously had a continuous east -west distribution as late 

as the Pleistocene. The continuity of the expansive east - 

west population was probably disrupted during the Pleisto- 

cene glaciation. There are many examples of vicarious, 

conspecific populations that are presently restricted in 

distribution to the western and eastern parts of the 

United States (Grant, 1964; Stebbins 1950). 

Agrostis perennans, according to Gleason (1952), oc- 

curs in many different habitats in dry soil in the sun or 

light shade, but it also has forms that grow in the shade 

and in coastal bogs in the eastern United States. Hitch- 

cock (1950) pointed out that A. perennans flowers in late 

summer or autumn. Björkman (1960) confirmed this in his 

material, reporting that this species flowered at Uppsala 

in late summer. The present author's material, Ac -73, 

bloomed in early July and on into August. The transplant 

and five selfed seedling plants bloomed coetaneously in 

July in the experimental garden the following summer. 

The collection locale of Ac -73 was a rather moist and 

semi - shaded site in a dense coastal Pseudotsuga -Tsuqa 

forest approximately two miles east of Copalis, Grays 
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Harbor County, Washington. The living transplant was col- 

lected from a small population that was interspersed with 

sword fern (Polysticum munitum), thimble berry (Rubus 

parviflorus) and a brome grass (Bromus sp.). 

Cytological studies of meiosis of microsporocytes of 

Ac -73 (Figure 1G) and two of the five seedling plants in- 

dicated normal meiosis with good bivalent pairing in all 

of the cells studied. The parental and two seedling 

plants each were determined to have a haploid number of 

21. Björkman (1960) reported a 2n number of 42 and an n 

number of 21 for this species. 

Representative specimens: CANADA. Newfoundland: St. 

George, A. S. Hitchcock 23944 (US). CONNECTICUT. Windham 

County: Sterling, C. A. Weatherby 820 (US). GEORGIA. 

Seminole County: bank of Chattahoochee River near Neel 

Landing Bridge, R. F. Thorne 7175 (US). ILLINOIS. Peoria 

County: Richwoods, V. H. Chase 3366 (US). INDIANA. Clay 

County: 1 mile E of Harmony, J. E. Potzget 10718 (US). 

MASSACHUSETTS. Plymouth County: Duxbury, C. H. Knowlton 

s.n. (US). MICHIGAN. Cass County: Driskol Lake, F. W. 

Rapp 165 (US). NEW HAMPSHIRE. Strafford County. Mad - 

bury, W. K. Babel 86 (US). NEW YORK. Tomkins County: 

Ithaca, Metcalf & Wiegand 5665 (US). NORTH CAROLINA. 

Polk County: 3 miles E of Mills Spring, O. M. Freeman 

53543 (US). OHIO. Clark County: 1 mile E of Dialton, E. 

C. Leonard 2303 (US). PENNSYLVANIA. Berks County: 0.5 



169 

miles NE of Greenwald, R. L. Schaeffer, Jr. 41761 (US). 

18. AGROSTIS SCABRA Willd., Sp. Pl. 1: 370. 1797. 

18a. AGROSTIS SCABRA var. SCABRA 

Vilfa scabra Beauv., Ess. Agrost. 16, 182. 1812; Tricho- 

dium scabrum Muhl., Cat. Pl. 10. 1813; A. laxiflora 

var. scabra Torr., F1. N. Y. 2: 442. 1843. (Type: 

"Habitat in America- boreali "; B). 

Trichodium laxiflorum Michx., Fl. Bor. Amer. 1: 42. 1803, 

nomen illiqitimum, Cornucopiae hyemalis Walt. cited 

as a synonym; Agrostis laxiflora Richards., Franklin 

Jour., Bot. App. 731. 1823, not A. laxiflora Poir., 

in 1810; A. michauxii var. laxiflora Gray, N. Amer. 

Gram. & Cyp. 1: 17. 1834. (Type: Michaux, "...a 

sinu Hudsonis ad Floridam;" P, fragments and photo- 

graph US!). 

Trichodium montanum Torr., Fi. North. & Mid. U. S. 84. 

1823; Agrostis laxiflora var. montana Tuckerm., Amer. 

Jour. Sci. 45: 43. 1843; A. laxiflora var. caespito- 

sa Torr., F1. N. Y. 2: 442. 1843; A. torreyi Tuck - 

erm., Mag. Hort. Hovey 9: 143. 1843, not A. torreyi 

Kunth, in 1833; A. scabra var. montana Fern., Port- 

land Soc. Nat. Hist. Proc. 2: 91. 1895; A. peckii 

House, Amer. Midl. Nat. 7: 126. 1921. (Type: Tor- 

rey, "Summit of the New Beacon, Fishkill "; NY). 

Trichodium album Presl, Rel. Haenk. 1: 244. 1830; Agros- 

tis nutkaensis Kunth, Rev. Gram. 1: Sup. 17. 1830; 
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A. nootkaensis Trin., Mem. Acad. Imp. Sci. Petersb., 

Ser. 6, Sci. Nat. 4: 326. 1841; A. hyemalis var. 

nutkaensis Scribn. & Merr., Contr. U. S. Nat. Herb. 

13: 56. 1910, as "Aqrostis hyemalis nutkaensis". 

(Type: Haenke, Nootka Sound, Vancouver Island; PR, 

fragment and photograph US!). 

Agrostis scabra var. tenuis Tuckerm., Amer. Jour. Sci. 45: 

45. 1843; A. laxiflora var. tenuis Torr., F1. N. Y. 

2: 442. 1843. (Type: Lincoln, New Hampshire; GH). 

Agrostis scabriuscula Buckl., Proc. Phila. Acad. 1862: 

90. 1862; A. scabrata Nutt. ex Gray, Proc. Phila. 

Acad. 1862: 334. 1862, pro synonym. (Type: T. Nut - 

tall, Columbia Plains, Oregon; PH, fragments and 

photograph US!). 

Perennial, cespitose, forming rather dense tufts; 

culms slender and erect or geniculate at the base; 10 -80 

( -100) cm. tall; sheaths open; ligule membranous, 2 -4 mm. 

long, obtuse -truncate, slightly oblique and minutely 

erose; basal leaves involute, cauline leaves flat, 10 -25 

cm. long, 2 -4 mm. wide, scabrous; panicle green to tawny 

or purple, 5 -40 cm. long, mostly diffuse, initially in- 

cluded and vaselike at the base with ascending branches, 

when exserted very divergently branched, deflexed, sca- 

brous, rarely glabrous or papillate, flexuous, branches 

forking above the middle and bearing the spikelets dis- 

tally; spikelets short pedicelled, 2.0 -3.5 mm. long; 
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glumes unequal, acute -acuminate, scabrous on the midrib; 

lemma 1.3 -2.0 mm. long, sparsely scabrous on the back, 

awnless or rarely awned from about the middle, the awn 

mostly straight, included or exserted; palea minute, 0.1- 

0.3 mm. long, nerveless; anthers 0.2 -0.5 mm. long, rarely 

0.6 mm. or longer; callus hairs usually present, rarely 

absent, mostly few and short; lemmatal net well developed; 

chromosome number: n = 21. (Figures 1A; 2A; 10A; 15G; 17C) 

Widespread throughout most of North America from low 

to high elevations; on a wide range of soil types, in the 

open and semi -shade. (Figure 29) 

Agrostis scabra is a very widespread and variable 

species. It is allogamous and undoubtedly extremely 

heterozygous, possessing a great deal of evolutionary 

flexibility. Some biotypes and ecotypes approach morpho- 

logically forms of A. altissima, A. hyemalis and A. peren- 

vans. The species is native to the New World but was re- 

ported from Europe as early as 1898 by Murbeck (1898) who 

described it as a new species, A. bottnica. Hyllander 

(1953) reported that A. scabra is an adventive ruderal 

species in various localities in Sweden. 

Agrostis scabra was confused for many years with A. 

hyemalis. Fernald (1950, p. 207) clarified the true re- 

lationships between these two entities, stating: "A. 

scabra Willd. was quite clear up to 1905, when it was 

merged by Hitchcock...with A. hyemalis...which in turn, 



Figure 29. Distributional map of Agrostis scabra 
Willd. var. scabra (1) and var. geminata 
(Trin.) Swallen x). 
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was based on Cornucopiae hyemalis Walt." According to 

Fernald, A. hyemalis is restricted to the southeastern 

United States, and the plants of more northern regions 

should bear the name A. scabra. 

Twenty representative specimens of A. hyemalis have 

been examined by the author during the course of this 

study. There is no question that A. scabra and A. hyema- 

lis are very distinct taxa. Fernald (1950) recognized 

three taxa, A. hyemalis, A. scabra and A. qeminata. Glea- 

son (1952) retained the same classification as Hitchcock's 

1905 treatment and recognized only a single species, A. 

hyemalis, for Fernald's three taxa. Hitchcock (1950) rec- 

ognized A. hyemalis and A. scabra as separate taxa and 

treated A. qeminata as a variety of A. scabra. 

Agrostis scabra is a hexaploid species, 2n = 42 and 

n = 21. This species has been counted by several workers. 

Agrostis hyemalis has been counted as an octoploid, 2n = 

56 and n = 28, (Björkman, 1960; Cave, 1962; Darlington, 

1955; and Löve and Löve, 1961). The present investigator 

has also determined the haploid and diploid chromosome 

numbers of A. scabra and the haploid number of A. scabra 

var. qeminata. All of the chromosome counts reported here 

were made from microsporocytes, with the exception of one 

count of a root tip mitosis. Meiosis was regular and good 

bivalent pairing was observed in a large number of meio- 

cytes from buds representing about 20 different plants, 
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many of which were seedlings grown from seeds gathered in 

natural populations. Pollen viability studies were in- 

cluded. None of the plants displayed pollen viabilities 

under 90 per cent. 

Vouchers for cytological studies: CALIFORNIA. San 

Bernardino County: Barton Flats, Ac -53, n = 21; Siskiyou 

County: Mt. Shasta, Ac -49, n = 21. OREGON. Clackamas 

County: Government Camp, Mt. Hood National Forest, Ac -1, 

n = 21. Harney County: Fish Lake, Steens Mt., Chambers 

2371, n = 21. Lane County: McKenzie Lava Beds, Willamette 

National Forest, Ac -27, n = 21; Florence, Ac -105, n = 21. 

Representative specimens: ALASKA. near Slip Creek, 

Anchorage, C. L. York Sc -272 (WS); San Juan, Evans Island, 

Eyerdam 7075 (OSC, WS); Washington Bay, Kuin Island, ibid. 

s.n. (OSC, WS) Chagmik, Alaska Peninsula, Norberg s.n. 

(WS); air field, Annette Island, Eyerdam 7442 (OSC); 

Naknek, Bristol Bay District, ibid. s.n. (WS). ARIZONA. 

Yavapai County: waste ground near Charco, Goodding s.n. 

(OSC). Mingus Mts., ibid. s.n. (OSC); 28 miles W of 

Heber, Mogollon Rim, Siltgreaves National Forest, 7900', 

J. F. Arnold 40 (WS). BRITISH COLUMBIA. Vernon, E. M. 

Warren s.n. (UBC); between first and second Nanaimo Lakes, 

Krajina, Spilsbury & Szczawinski 5225 (UBC); eastern 

Nanaimo River Valley, D. Mueller -Dombois 136 -3 (UBC); head 

of Emerald Lake, Yoho National Park, McCalla 8034 (UBC); 

SE of Big Dog Mt., Lillooet area, 5600', Beamish & 
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Vrugtman 61586 (UBC), (plant approaches A. idahoensis in 

some characters, appearing intermediate morphologically); 

Proctor Lake, Flathead, Bell & Davidson 671 (UBC); Sage 

Creek Lodge, Flathead, ibid. 435 (UBC); Cariboo District, 

near N outlet of Lac la Hache, Hitchcock & Muhlick 22076 

(WS); near Glacier, Selkirk, J. Macoun 553 (WS); Mile- 

post 159, Hansen & Merkle 131 (OSC). CALIFORNIA. Butte 

County: Chico Meadows, Heller 11647 (OSC). Eldorado 

County: Echo Camp on Lincoln Hyw., ibid. 12196 (OSC). 

Fresno County: Sierra Nevada, Vermillion Valley, Everett 

& Johnson 7392 (OSC). Madera County: Sierra Forest, 

Brown 2 (OSC). Mariposa County: Little Yosemite Valley, 

Schreiber 2423 (WS). Mendocino County: near Mendocino 

City, Davy & Blasdale 6073 (US, A. S. Hitchcock has writ- 

ten on the sheet that the specimen is perhaps a reduced 

form of A. longiligula). Modoc County: East Creek about 

1 mile E of Patterson Ranger Station, Warner Mts., Modoc 

National Forest, Ferris & Lorraine 10567 (WS). Mono Coun- 

ty: 5 miles W of junction of Hwy. 108 with Hwy. 395, Nobs 

& Smith 1654 (WS). Nevada County: lower end of Donner 

Lake, A. A. Heller 7149 (ORE). San Bernardino County: 

San Bernardino Mts., Bluff Lake, Stark 5375 (WS). Tuol- 

umne County: Dana Fork of Lyell River, SE of Lambert Dome, 

Sharsmith 321 A (WS). IDAHO. Bancock County: Pocatello 

Creek, R. J. Davis 522 (OSC). Bonner County: Queen Moun- 

tain Pend Oreille Forest, W. W. Eggleston 9789 (OSC); 



176 

Priest River Experimental Forest, Daubenmire 43292 (WS). 

Custer County: Sunbeam Hot Springs, 1 mile S of Sunbeam 

Dam, Hitchcock & Muhlick 23011 (WS). Fremont County: Buf- 

falo River, G. N. Jones 5206 (US). Idaho County: Seven 

Devils Mts., Nez Perce Nat. Forest., Kruckeberg 3206 (WS). 

Latah County: Moscow Mts., S. Parker 534 (WS). Lincoln 

County: Shoshone, Nelson & Macbride 1178 (WS). MONTANA. 

Beaverhead County: Pintlar Falls, Hitchcock & Muhlick 

12729 (WS). Clearwater County: 2 miles NW of Elk River, 

Hafercamp & Gaines 91 (WS). Flathead County: west end of 

Lake Five about 3 miles SW of Belton, Rogers & Rogers 1225 

(WS). Park County: North Fork of Big Muddy Creek near 

Wilsall, Suksdorf s.n. (WS). Ravalli County: 4 miles N of 

Idaho- Montana state line S of Sula, Hitchcock & Muhlick 

23004 (WS). NEVADA. Nye County: Sunnyside Canyon, about 

5 miles N of Ione, Mills & Beach 891 (WS). Washoe County: 

2.5 miles NE of Mt. Rose Pass, Hitchcock & Martin 5532 

(WS). NEW MEXICO. Lincoln County: White Mts., Wooton 

& Standley 3584 (WS). OREGON. Clackamas County: Summit 

Meadows. Carlbom Ac -125 (OSC); between Veda and Kinzel 

Lakes, ibid. Ac -113 (OSC). Crook County: Big Summit 

Prairie and Ochoco Ranger Station, Cronquist 7446 (WS). 

Curry County: Brookings, L. F. Henderson 7281 (ORE). 

Deschutes County: Paulina Mts., Detlinq 139 (ORE). Jack- 

son County: Fish Lake, M. Dean s.n. (OSC). Klamath Coun- 

ty: Cherry Creek Haven, A. Evan 505 (ORE). Lake County: 
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Gearhart Mt., M. Loveless 325 (ORE). Linn County: Smith 

River, Sheldon 12743 (ORE). Multnomah County: Portland, 

ibid. 12822 (ORE). Wallowa County: 16 miles S, 3 miles 

E of Lostine, F. W. Sturgess 592 (OSC). WASHINGTON. 

Chelan County: Deer Point, Lake Chelan, Gorman 636 (WS). 

Columbia County: Tucanon River, Wenaha Forest Reserve, 

Darlington 337 (WS). Grays Harbor County: Parker, A. D. 

Dunn 120 (WS). Jefferson County: on bar in Hoh River near 

mouth of Nolan Creek, I. C. Otis s.n. (WS). King County: 

Snoqualamie Falls, Piper 827 (WS). Kittitas County: Cle 

Elum Lake, Cotton 862 (WS); 8 miles ESE of the summit of 

Swauk Pass, Hwy. 97, Wenatchee National Forest, 6000', 

Carlbom Ac -800 (OSC). Klickitat County: Falcon Valley, 

Suksdorf 1077 (WS). Lewis County: Gifford Pinchot Forest, 

Goat Rocks Wild Area, W end of Glacier Lake, J. Franklin 

s.n. (OSC). Okanogan County: outlet of Crawfish Lake, 

C. W. Sharsmith 2341 (WS). Pacific County: Fort Columbia, 

Suksdorf 6747 (WS). Pierce County: canyon of Nisqually 

Glacier, F. A. Warren 531 (WS). San Juan County: Mt. Con- 

stitution, Orcas Island, Henderson 2112 (WS, there are two 

specimens on the herbarium sheet, one is good A. scabra 

while the other approaches A. idahoensis). Skagit County: 

ridge SE of Hidden Lake Peak, Mt. Baker Forest, G. De Neff 

531 (WS). Skamania County: Chiquash Mts., "SeeBerg ", 

Suksdorf 1078 (WS). Stevens County: E side of Flagstaff 

Mtn., Enqvall 181 (OSC). Whatcom County: Mt. Baker, H. 
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St. John 5119 (WS). Whitman County: Pullman, Piper 1927 

(WS). Yakima County: Big Klickitat River near Soda 

Springs, Cotton 1465 (WS); high mountain meadow, Mt. 

Adams, Carlbom Ac -145 (OSC). WYOMING. Albany County. 

Centennial, A. Nelson 7698 (ORE). Sheridan County: Big 

Horn Mts., near Owen Creek, J. Swallen s.n. (US); Bald 

Nob Flat, Tongue District, Bighorn Forest, 8000', R. M. 

Hurd 239 (US). Sublette County: NE of Cora, edge of 

Bridger National Forest, A. A. Beetle 5243 (WS). 

18b. AGROSTIS SCABRA var. GEMINATA (Trin.) Swallen, Proc. 

Biol. Soc. Wash. 54: 1941. 

Aqrostis qeminata Trin., Gram. Unifl. 207. 1824; A. 

hyemalis var. qeminata Hitchc., U. S. Dept. Agr., 

Bur. Pl. Indus. Bull. 68: 44. 1905, as "A. hiemalis 

qeminata". (Type: Eschscholtz, Unalaska; LE, frag- 

ment and photograph US!). 

Perennial, cespitose, forming small tufts; culms 

slender, erect or geniculate; 10 -40 ( -80) cm. tall; 

sheaths open; ligule membranous, 2 -4 mm. long; basal 

leaves linear to involute, cauline leaves 2 -4, blades 

flat, 2 -10 cm. long and 1 -2 mm. broad; panicle well ex- 

serted, broadly ovoid at maturity, 3 -20 cm. long, open, 

with ascending to divergent, scabrous -hirtellous branches 

forking above the middle; spikelets 2 -3 mm. long, purple 

or greenish; glumes unequal, ovate - lanceolate; lemma about 

two- thirds as long, obscurely nerved, with a dorsal 
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exserted awn from about the middle; palea a minute scale, 

0.1 -0.3 mm. long, nerveless; anthers 0.2 -0.5 mm. long; 

callus hairs usually present, few and short; lemmatal net 

well developed; chromosome number: n = 21. (Figures 1B; 

14F; 18D) 

Occurs with the typical, var. scabra. (Figure 29) 

Agrostis scabra var. qeminata is perhaps a question- 

able entity since intermediate and gradient forms occur. 

It is the author's opinion that the extreme forms should 

be recognized as var. qeminata and the intermediate forms 

as var. scabra. This is a case of arbitrary assignation, 

but also is an example of a taxonomic decision which has 

to be made in this instance. 

Variety qeminata is best distinguished by its shorter 

rays and awned lemma, the straight awn which may be in- 

cluded or exserted. Forms of var. scabra may also be 

awned, and even genotypes with shorter branches exist in 

the latter variety. 

Ecologically, var. qeminata occurs with the species, 

but only at medium to higher elevations in the mountains. 

The var. qeminata is not known from lower elevations 

in Oregon, while on the other hand, var. scabra not infre- 

quently is found at lower elevations. 

Studies have been made only of meiosis in this var- 

iety. Pairing was good with no univalents or multivalents 

observed in the material studied. Similarly pollen 
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viability was in excess of 90 per cent. 

Vouchers for cytological studies: WASHINGTON. Clal- 

lam County: Appleton Pass, Olympic National Forest, Ac -6, 

n = 21. 

In Alaska, which is outside of the range intended to 

be covered by this monograph, A. scabra var. geminata be- 

comes involved in a morphologically variable complex of 

forms that connect this entity with A. borealis Hartm. 

and A. alaskana Hult. The nomenclature of these latter 

two species is not discussed formally in this paper, be- 

cause thay do not enter our range. However, because Hul- 

tén (1942) proposes that there has been hybridization be- 

tween these taxa and A. scabra (called "A. hiemalis" by 

him), it is worthwhile to comment on the nomenclatural 

status of these names. The name Agrostis alaskana was 

proposed by Hultén (1937) as a new name for A. aenea 

Trin., the latter being an illegitimate homonym; the 

basonym of this taxon is A. canina var. aenea Trin. How- 

ever, Hitchcock much earlier (1905) had published the name 

Agrostis melaleuca, based on A. canina var. melaleuca 

Trin., which is acknowledged by Hultén to be a taxonomic 

synonym of A. aenea. Hence, A. alaskana is an illegiti- 

mate name, because its author includes in its circumscrip- 

tion the type specimen of an earlier legitimate name (A. 

melaleuca). Hultén objected to Hitchcock's use of the 

epithet melaleuca, because it was presumably based on two 
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collections that were different species; but Hitchcock 

makes it clear that he is electing only one of these two 

as the type of A. canina var. melaleuca, namely the one 

that is taxonomically the same as A. canina var. aenea. 

The type specimens of the two taxa just mentioned are 

presumably in the Trinius herbarium in Leningrad; Hitch- 

cock found there the type of A. canina var. aenea, but 

could not locate the type of A. canina var. melaleuca. 

Both types were probably collected by Mertens, at Sitka, 

in 1829. The significant thing to note is that the tax- 

onomic disposition of these two names, in the more recent 

works of Hitchcock and Hultén, is quite different. Hultén 

considers "A. alaskana" to be a species distinct from A. 

borealis (1942). Hitchcock (1937), however, places both 

A. canina var. aenea and A. canina var. melaleuca as pure 

synonyms of A. borealis. Unfortunately, there is a seri- 

ous problem in understanding what natural series of popu- 

lations Hultén intends to apply the epithet alaskana to, 

putting aside the fact that this is an illegitimate name. 

From his cited specimens, and especially from his herbar- 

ium annotations, it is apparent that Hultén has used this 

as a catch -all for Alaskan coastal material that does not 

fit well in A. scabra, its var. qeminata, or A. borealis, . 

and it is used, as well, for specimens that better belong 

in A. oreqonensis. 

The correct application of the available names to 
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Alaskan specimens of Agrostis awaits a clearer understand- 

ing of their morphological variation, cytology, and pos- 

sible hybridization; however, it is clear that the name 

A. alaskana is an illegitimate synonym of A. melaleuca, 

and cannot be used. 

Representative specimens: BRITISH COLUMBIA. talus 

crevices, Mt. Rowe, T. M. Taylor 9606 (UBC); Waterton 

Lakes Park, ibid. 9662 (UBC); Arrowsmith Trail, Cameron 

Lake, Mt. Copley, 4000', J. W. Eastham s.n. (UBC); Mt. 

Seymour, V. J. Krajina 405 (UBC). 

19. AGROSTIS VARIABILIS Rydb., Mem. N. Y. Bot. Gard. 1: 

32. 1900. 

Agrostis varians Trin., Mem. Acad. Imp. Sci. Petersb., 

Ser. 6, Sci. Nat. 4: 314. 1841. (Type: "America 

boreal ? T. 217," Rocky Mountains, sent by Hooker; 

LE, isotype NY!). Not Agrostis varians Thuill., in 

1790. 

Perennial, cespitose forming dense tufts; culms 

erect, 5 -20 cm. tall, slender; sheaths open, puberulent 

or glabrous; ligule membranous, 1.5 -3.0 mm. long, apex 

acuminate and lacerate, minutely pubescent, decurrent; 

leaves mostly basal and involute, cauline leaves one or 

two, blades flat but often inrolling toward the ends, up- 

per and lower surfaces scabridous, 3 -8 cm. long, 1 -3 mm. 

wide, green becoming brownish or stramineous after anthe- 

sis; panicle narrow, congested, cylindric -spicate, 2 -10 
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cm. long, the branches ascending, conspicuously appressed, 

imbricate, 6 -9 at the lowest node disposed in a one -sided 

fascicle, 5 -7 at the upper nodes, scabrous, green or pur- 

ple; branchlets short, appressed and ascending, scabrous; 

spikelets short pedicellate or attached to the ends of the 

short branchlets, 2.3 -2.8 mm. long; glumes subequal, pur- 

ple, often interspersed with greenish striae or green 

only, the edges hyaline or tawny, scabrous on the midrib, 

the back mostly glabrous, apex acuminate or acute; lemma 

1.2 -1.8 mm. long, scarious, glabrous, awnless, 5- veined, 

apex acute with small minute setae representing the ex- 

tensions of the 5 veins; palea a small nerveless scale or 

obsolete; anthers 0.4 -0.6 mm. long, green or sometimes 

purplish; callus hairs absent or weakly developed and then 

in two tufts; lemmatal net well developed; chromosome 

number: n = 14. (Figures lI; 6D; 8D; 11D; 15B) 

Widespread at medium and high elevations in the moun- 

tains throughout western North America, from Alaska to 

California and east to Colorado; common on well drained 

light soils. (Figure 30) 

Agrostis variabilis is one of the most widespread 

native species of Agrostis in western North America. It 

is a middle and high elevation entity in its southern dis- 

tributional area while farther north in Alaska and Canada 

it occurs at lower elevations. It is somewhat variable 

with respect to the shape of the inflorescence; however, 



Figure 30. Distributional map of Agrostis variabilis 
Rydb. 
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the spikelet characters are very constant. Typical A. 

variabilis has a rather strict panicle with ascending and 

semi -appressed branches and branchlets. Some ecotypes, 

including the holotype, have more open panicles with 

spreading branches that are spikelet- bearing from the mid- 

dle and above. Some specimens seem to approach the vari- 

ation range of A. idahoensis and A. exarata. Agrostis 

variabilis is never known to form awned lemmas. 

Although the species has many morphological similar- 

ities with several other native Agrostis species, it does 

not hybridize with any of them except possibly A. exarata, 

to which it is probably most closely related. Agrostis 

variabilis may be sympatric in part of its range with A. 

exarata, A. idahoensis, A. dieqoensis, A. oregonensis and 

A. scabra. It is also sympatric with Podagrostis humilis 

and P. thurberiana in the Northwest and probably with P. 

aequivalvis farther north. 

Agrostis variabilis is a low -growing species in na- 

ture. It prefers heavy mountain soils but also is common 

on lighter soils that are supplied with adequate moisture. 

It is particularly common along the edges of mountain 

streams, rivulets and lakes, mostly in the open or semi - 

shade. 

Counts of microsporocytes of cytological material of 

three collections yielded haploid counts of 14. No meiot- 

ic irregularities were observed in 10 different plants 



186 

examined, including plants raised from seeds collected in 

three localities cited below. Accessory or B chromosome 

were never observed. Selected pollen slides displayed 

greater than 95 per cent viabilities. 

Vouchers for cytological studies: OREGON. Harney 

County: Steens Mountain, above Fish Lake, Ac -60, n = 14; 

Lane County: Mirror Lake, Ac -29, n = 14. WASHINGTON. 

Yakima County: Mount Adams, Ac -499, Ac -500, n = 14. 

Representative specimens: BRITISH COLUMBIA. Black 

Tusk, Garibaldi, J. W. Eastham s.n. (UBC); Kokanee, above 

Molly Gibson, 7500', ibid. s.n. (UBC); Lookout Mt., 

McBride, 14600', ibid. s.n. (UBC); Cathedral Lakes, Ash - 

nola Range, near summit of Red Mt., 7900', Calder, Parme- 

lee & Taylor 19781 (UBC); Mt. Apex, Hedley, V. C. Brink 

40 -360 (UBC); Mt. Moor, N end of Shulaps Range, Noaxe 

Lake, W. Bird 3509 (UBC); Elisabeth Mine, Lillooet area, 

Beamish & Vrugtman 610505 (UBC); Paradise Mine about 15 

miles W of Windermere, Calder & Savile 11278 (UBC); Lyt- 

ton, Krajina s.n. (UBC); Manning Park, Hope -Princeton, G. 

A. Hardy s.n. (UBC); Rocky Mt. Park, Lake O'Hara, 6400', 

Macoun 64785 (WSC). Revelstoke, C. H. Shaw 1019 (US). 

CALIFORNIA. Alpine County: Golden Canyon, 9000', Abbott 

EA -63 (US); Gabbot Meadow, Stanislaus Forest, W. W. Eggle- 

ston 9512 (US). Butte County: summit E of Jonesville, 

7000', Heller 11660 (US). Eldorado County: 0.5 mile W 

of Fallen Leaf, 6400', G. L. Stebbins, Jr. 3328 (US); near 
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Camp Echo, 7000', Heller 12144 (US). Fresno County: 

Kaiser Pass Meadow, 9100', C. Quibell 508 (US). Inyo 

County: Rock Creek Lake Basin, 10,400', F. W. Peirson s. 

n. (US). Madera County: Bitter Range, Sierra Nevada, 

cliffs and talus, 10,600', Sharsmith 4583 (US). Mariposa 

County: above Johnson Lake, Congdon 990 (US). Mono Coun- 

ty: Slate Creek Basin E of Mount Conness, Keck 4592 (US). 

Placer County: ridge south of Donner Pass, 7500', Heller 

7140 (US). Shasta County: headwaters of Hat Creek, Egc- 

gleston 7424 (US). Siskiyou County: grassy shore of Med- 

icine Lake in the Canadian zone, 7000', Heller 13697 (US); 

near boreal springs in basin above Panther Creek Meadows, 

9000', W. B. Cooke 17631 (US). Trinity County: Devil's 

Canyon Mts., at head of White Creek, Tracy 14554 (US). 

Tulare County: head of Long Meadow, Yosemite National 

Park, A. S. Hitchcock 3257 (US). Tuolumne County: on 

south slope of glaciated dome, Jack Main Canyon, vicinity 

of Mahan Peak, 8200', Sharsmith 3699 (US); Tuolumne Mea- 

dows, SE of Lambert Dome near Dana Fork of the Tuolumne 

River, 8600', ibid. 373 (US). COLORADO. Pitkin County: 

Independence Pass, White River National Forest, G. Van 

Schaack 2634 (US). Routt County: trail from Columbine to 

summit of Hahn's Peak, 8400 -10,800', Weber 6921 (US); 

summit of North Park Range, Goodding 1803 (US). IDAHO. 

Bonner County: Priest River Experimental Forest, Dauben- 

mire 4838 (WS). Custer County: along Yankee Fork, 12 
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miles north of Custer, Hitchcock & Muhlick 9563 (WS). 

Idaho County: head of Bear Creek, 7200', Bitter Root For- 

est Reserve, Leiberq 2958 (US). MONTANA. Beaverhead 

County: S of Lake Waukena, head of Rock Creek, Pioneer 

Mts., 9800', Hitchcock & Muhlick 13122 (WS). Carbon Coun- 

ty: open granitic, top of the Beartooth Mts., 25 miles SW 

of Red Lodge, 10,400', Cronquist 8012 (WS). Missoula 

County: Lagoon Lake, Mission Mts., Harvey 3482 (WS). 

NEVADA. Elko County: Overland Lake, Ruby Mts., Holmqren 

2022 (US); Coon Creek, Jarbridge Mts., 9000', ibid. 1678 

(US). OREGON. Baker County: Kettle Creek, Wallowa Mts., 

7500', Cusick 3375 (WS); Mt. Ruth, ibid. 407 (OSU). De- 

schutes County: Sparks Lake, J. T. Howell 7144 (US); on 

rocky plateau between Middle and South Sister, 7800', Van 

Vechten 272 (OSC). Grant County: high rocky slopes of 

Strawberry Mt., 9500', L. F. Henderson 5599 (ORE); Dix 

Mts., Blue Mts., Cusick 3516 (US); Whitman Forest, E. Reid 

322 (OSC). Harney County: Steens Mt., Griffith & Mossis 

562, 595 (US); Steens Mt., 165 miles E and 9.5 miles S of 

Frenchglen, 7800', Hansen 1081 (OSC). Hood River County: 

slope of volcanic ash at timberline, Mt. Hood, A. S. 

Hitchcock 11721 (OSC, US). Jackson County: Ashland Butte, 

6000', T. Howell 224 (US). Jefferson County: meadow, 

Hunt's Cave, 4 miles SE of Mt. Jefferson, 6000', Nelson 

2816 (US). Klamath County: Crater Lake National Park, 

Heller 12598 (OSC); Camp Steele, Crater Lake, A. S. 
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Hitchcock 3025 (US). Lane County: on arid lava beds, 

5000', McKenzie Pass, Gorman 3860 (US). Union County: 

Umatilla Forest, Round Meadow, A. L. Cook Ac -11 (WS). 

Wallowa County: 8 miles above Wallowa Lake, Head 1769 (US). 

UTAH. Duchesne County: E ridge of Mount Emmons, 11600', 

B. F. Harrison 11312 (US); Spirit Lake, Ashley National 

Forest, Unita Mts., E. Nielsen 6617 (US); Brown Duck Lake, 

10,400', E. H. Graham 6573 (US); S slope of Mt. Emmons, 

B. F. Harrison 10032 (US). WASHINGTON. Clallam County: 

Obstruction Point, 6300', Meyer 1088 (WSC); Hurricane 

Ridge, 6500', Thompson 14201 (US); Olympic Mts., Elmer 

1948 (ORE). Garfield County: Squaw Spring trail, Darling- 

ton s.n. (WS). Lewis County: Gifford Pinchot Forest, 

Goat Rocks Wild Area, Franklin 479 (OSC). Okanogan Coun- 

ty: Horseshoe Basin, 4800', Elmer 730 (US, WS). Pierce 

County: Mt. Rainier, 6500', Piper 1980 (US, WS); Pyramid 

Peak, Mt. Rainier, Sheldon 3271 (ORE); Mt. Rainier, 7000', 

Piper 1978 (US). Skagit County: Mt. Baker, SE of Hidden 

Lake Peak, DeNeff 536 (WS). Skamania County: on damp 

rocks, Suksdorf 1020 (WS). Walla Walla County: Blue Mts., 

Piper 2559 (US, WS). Yakima County: Bird Creek Meadows, 

Carlbom Ac -500 (OSC); Bird Lake, Mt. Adams, ibid. Ac -499 

(OSC); open alpine meadows of Mt. Adams, 6000', Thompson 

11149 (US); treeline, Mt. Adams, 6000', Carlbom Ac -498 

(OSC); head of Hell Roaring River, 6000', Cotton 1501 (US, 

WS); Wodan's Vale, Mt. Adams, Suksdorf 7051 (WS). 
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WYOMING. Sweetwater County: Battle Lake Mt., Aven Nelson 

4070 (US); Teton County: Holly Lake, Grand Teton National 

Park, 9400', Van Schaack 2725 (US). 

Genus Description of Podagrostis (Griseb.) 
Scribn. & Merr. 

Perennial, cespitose, rarely rhizomatous; culms gla- 

brous, erect or geniculate; leaf -blades flat, glabrous or 

with scattered scabrities on the veins; panicles loose or 

dense, open or contracted; spikelets few to many, one - 

flowered, rachilla always prolonged beyond the floret, 

glabrous or pilose; glumes equal or subequal, acute to 

acuminate, one -nerved, small scabrities on the keel, back 

glabrous or with scattered scabrities or papillae; lemma 

equaling or almost equaling the glumes, ovate, acute apex 

or minutely setaceous, rarely obtuse or truncate, 5- 

nerved, glabrous, mid -vein occasionally continued as a 

short straight awn; callus glabrous or with two lateral 

fascicles of hairs, hairs short and unicellular, less than 

one -half as long as the lemma; palea shorter than the lem- 

ma but exceeding one -half the length of the lemma, 3- 

nerved, membranous or hyaline; stamens 3, anthers long, 

one -half the length of the lemma or more; ovary spherical, 

glabrous, styles 2, short; stigmas plumose; caryopsis 

free, enclosed, oblong; broadest at the middle or below, 

longitudinally grooved; embryo small; basic chromosome 
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number: 7; somatic number: 14. 

History of the Genus Podagrostis (Griseb.) 
Scribn. & Merr. 

The name, Podagrostis was first used by Grisebach in 

Ledebour's Flora Rossica (cited from Björkman, 1960) as a 

new section in the genus Agrostis L. Grisebach based his 

section Podagrostis on A. aequivalvis Trin. He charact- 

erized Podagrostis in Flora Rossica by the following 

statement: "Rudimentum floris secundi stipitiforme. Pale - 

ae subaequales." Thus, a species belonging to this section 

possesses, sensu Griseback, a well -developed palea, pro- 

longed rachilla and no "Trichodium" or lemmatal net in 

contrast to A. canina which Grisebach retained in the sec- 

tion Trichodium (Michx.) Trin. 

Hitchcock (1905) treated two species, A. aequivalvis 

Trin. and A. thurberiana Hitchc. as members of the sub- 

genus Podagrostis of Agrostis. He recognized two subgen- 

era, Euagrostis and Podagrostis,but no sections. 

Lamson -Scribner & Merrill (1910) elevated Grisebach's 

section Podagrostis to genus status, Podagrostis (Griseb.) 

Scribn. & Merr., and included only the single Alaskan 

species known to them, A. aequivalvis Trin. In 1937, Hul- 

tén made the combination P. thurberiana (Hitchc.) Hultén, 

and in 1960 Björkman proposed the last new combination P. 

humilis (Vasey) Björkman. 
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The present author recognizes the genus Podagrostis 

in his treatment and the three species binomials presented 

above. 

KEY TO THE SPECIES OF PODAGROSTIS (GRISEB.) 
SCRIBN. & MERR. 

A. Spikelets 3 mm. long or more; tall plants with open 

or loose panicles. . . 1. P. aequivalvis 

AA. Spikelets less than 2.5 mm. long; tall or short plants 

with open or contracted panicles. 

B. Rachilla prolonged as a very short knob less than 

one -fourth the length of the lemma, glabrous, 

the tip not distinctly clavate; species less 

than 20 cm. tall (rarely taller); inflorescence 

usually condensed and spikelike. 

. . . 2. P. humilis 

BB. Rachilla prolonged as a conspicuous branch, one - 

third or more the length of the lemma, hairy and 

clavate; plants mostly taller than 25 cm.; in- 

florescence mostly loose and open, if condensed, 

the plants depauperate. 

. . 3. P. thurberiana 

1. PODAGROSTIS AEQUIVALVIS (Trin.) Scribn. & Merr., 

Contr. U. S. Nat. Herb. 13: 58. 1910. 

Agrostis canina var. aequivalvis Trin., in Bong., Mem. 

Acad. Imp. Sci. Petersb., Ser. 6, Math. Phys. Nat. 2: 

. 

. 
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171. 1832; A. aequivalvis Trin., Mem. Acad. Imp. 

Sci. Petersb., Ser. 6, Sci. Nat. 4: 362. 1841; Dey- 

euxia aequivalvis Benth. ex Jacks., Ind. Kew. 1: 740. 

1893. (Type: Mertens, in 1829, Sitka; LE, fragment 

and photograph US!). 

Perennial; culms cespitose, often densely tufted, 

erect, 20 -70 cm. tall, slender, glabrous; sheaths open, 

smooth, ridged, shorter than the internodes; ligule mem- 

branous, often purple- tinged on the lower half, 2 -4 mm. 

long, obtuse to acute and slightly decurrent; basal leaves 

2 -8 cm. long, narrow, erect, blades of the culm leaves 

flat, 4 -9 cm. long, 1 -3 mm. wide, scabridous or smooth, 

light to dark green; panicle 5 -18 cm. long, rather loose 

and open, elliptical -ovoid to oblong, occasionally par- 

tially contracted after anthesis, purplish, rarely green- 

ish, branches slender, in one -sided fascicles, 1 -3 rays 

at the lowest node, usually in pairs at the upper nodes, 

scabridous, ascending or divergent, 1 -4 cm. long, branch- 

ing or forking below or near the middle, branchlets sca- 

bridous, supporting long -pedicelled spikelets toward their 

ends; spikelets 3.0 -3.8 mm. long; glumes nearly equal, 

acute -acuminate, purplish or fulvous, often with a scari- 

ous border and then mostly purplish- tinged and tawny to- 

ward the apex, with minute scabrities on the midrib, most- 

ly glabrous on the back or with a few scattered scabri- 

ties; lemma almost equaling the glumes, 2.8 -3.4 mm. long, 
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membranous; often conspicuously purplish- tinged over most 

of the back, 5- nerved, apex acute, minutely setaceous, 

glabrous on the nerves and back, awnless or infrequently 

short awned from near the tip; palea, membranous, slightly 

shorter than the lemma, 2.2 -2.8 mm. long, with two con- 

spicuous veins; rachilla prolonged behind the floret, 

0.8 -1.8 mm. long, hispidulous below with larger white 

pilose hairs toward the tip; anthers 1.2 -1.6 mm. long; 

callus hairs absent or weakly developed; lemmatal net ab- 

sent; chromosome number: n = 7. (Figures 1 0; 3C; 8E, I; 

13B) 

From the inner Aleutian Islands and along the south- 

ern Alaskan coast, to southern British Columbia and Van- 

couver Island; on wet marshy soils, particularly in bogs 

and muskegs. (Figure 31) 

Podaqrostis aequivalvis differs from P. thurberiana 

by its longer pedicelled spikelets (3.0 -3.8 mm. long), the 

fewer spikelets per panicle, the usual absence of callus 

hairs and longer prolonged rachilla (0.9 -1.8 mm.). From 

P. humilis, it differs by its greater stature, longer 

hairy rachilla, larger spikelets, and more northern dis- 

tribution. 

Podaqrostis aequivalvis is morphologically quite uni- 

form over its distributional range. Apparently this spec- 

ies does not hybridize with P. thurberiana where the two 

species are sympatric as far as could be determined from 



Figure 31. Distributional map of Podagrostis aequi- 
valvis (Trin.) Scribn. & Merr. 



196 

studies of the exsiccatae which were available. 

Living material was not available to the investiga- 

tor, but fixed cytological material was provided by Dr. 

Bonita Neiland, University of Alaska. Dr. Neiland sent 

several collections to the investigator from the environs 

of Prince Williams Sound, Perry Island, etc. A collection 

of buds from Perry Island, Carlbom Ac -810, yielded a hap- 

loid chromosome number of 7. Although the microsporocytes 

had already completed reduction division, chromosome de- 

terminations were successfully made from mitotic figures 

of microspore nuclei undergoing division (Figure 1 0). 

Pollen viability was 95 per cent or above in four differ- 

ent plants representing four collection localities. 

Representative specimens: ALASKA. Prince William 

Sound, Columbia Bay, W. S. Cooper 300 (US); Hobo Bay, 

Prince William Sound, W. J. Eyerdam 3465 (WS); Helm Bay, 

Cleveland Peninsula, J. B. Flett 2015 (US); east side of 

Yes Bay, M. W. Gorman 92 (ORE, US); on muskeg near Glacier 

Hyw., 8.5 miles NW of Juneau, Heusser 80 (OSC); Cordova, 

A. S. Hitchcock 4148 (US); Sitka, ibid. 4005 (US); near 

Yes Bay, T. Howell 1712 (ORE, US); Uyak, W. L. Jepson 406 

(US); Siueliebrook Lake, S. L. Mobey s.n. (US); Sitka, C. 

V. Piper 4620 (US); Latouche, ibid. 4621 (US); Sitka, W. 

G. Wright 1579 (US). BRITISH COLUMBIA. Near head of Ken- 

nedy Lake on Tofino- Alberni road, J. A. Calder & K. T. 

MacKay 31005 (WS); along hyw. between Prince Rupert and 
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Galloway Rapids, J. A. Calder 13198 (UBC); Kwakshua, Cal- 

vert Island, I. M. Cowan s.n. (UBC); Black Mountain, 

4000', J. Davidson s.n. (UBC); West Lake Ski Club, Holly - 

burn, J. W. Eastham s.n. (UBC); ibid. s.n. (UBC); Prince 

Rupert, J. Henny 4111 (US); Pt. Renfrew, ibid. 1917 (US); 

Masset Islands, C. B. Green s.n. (UBC); vicinity of Uclue- 

let, Vancouver Isl., J. Macoun 78007 (US); west of second 

lake, Nanaimo River Valley, D. Mueller -Dombois 85 -8 (UBC); 

west coast of Vancouver Isl., district of Renfrew, Rosen - 

dahl & Brand 121 (US); Chaatl Isl., Queen Charlotte Is- 

lands, Schofield s.n. (UBC). 

2. PODAGROSTIS HUMILIS (Vasey) Björkm., Symb. Bot. Upsal. 

16(1): 15. 1960. 

Agrostis humilis Vasey, Bull. Torrey Club 10: 21. 1883. 

(Lectotype by A. S. Hitchcock: W. N. Suksdorf 25, 

Mount Paddo (Mt. Adams), Washington; US!). 

Perennial, cespitose; culms 5 -15 cm. tall rarely to 

20 cm., naked above, glabrous; sheaths distinctly ridged, 

open, glabrous; ligule membranous, lower part often pur- 

ple- tinged, tawny and hyaline above, 0.5 -1.5 mm. long, 

apex acute, minutely erose, glabrous or with small scabri- 

ties; leaves mostly basal, involute or conduplicate, 2 -10 

( -15) cm. long, scabrous on the veins of both surfaces; 

cauline leaves 1 or 2, flat or inrolled above the middle 

becoming conduplicate above, blades 2 -8 cm. long and 0.4- 

1.5 mm. wide, scabrous on the veins; panicle purple and 
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often stramineous in age, 2 -6 cm. long, spiciform or less 

often more open and elliptical -oblong, branches short, 

mostly appressed and ascending, less often diverging, gla- 

brous or with small scabrities; spikelets 1.8 -2.3 mm. 

long; glumes subequal to equal, with fine scabrities on 

the midrib, backs glabrous or with a few scattered papil- 

lae or scabrities, purple or purplish -green, apices often 

tawny, acute to acuminate; lemma 1.5 -1.9 mm. long, pur- 

plish or with purple striae, membranous, smooth, 5- nerved, 

mid -vein prominent, apex obtuse or truncate; palea 1.0- 

1.4 mm. long, hyaline, 2- nerved, apex obtuse and erose; 

anthers 0.5 -0.9 mm. long, purplish; callus hairs very min- 

ute in two small tufts; rachilla prolonged behind the 

floret forming a small minute knob or short axis, 0.1- 

0.4 mm. long, more or less smooth or rarely with pilose 

hairs; lemmatal net absent; chromosome number: n = 7. 

(Figures 8J, K; 15D; 17D) 

Throughout most of western North America, from Alaska 

to California and Colorado; at medium to high elevations, 

on wet ground. (Figure 32) 

Podagrostis humilis is a somewhat variable species 

that is restricted in its distribution to medium and high- 

er elevations in the mountains of western North America. 

It occurs, like P. thurberiana, on open, boggy or wet, 

well- drained soils. The two species are sympatric at low- 

er elevations in the mountains, and introgression possibly 



Figure 32. Distributional map of Podagrostis humilis 
(Vasey) Björkm. 
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occurs between them. 

Podagrostis humilis is usually characterized by its 

low stature (mostly less than 10 cm. tall), copious and 

mostly involute basal leaves, contracted panicles and very 

short "knobby" prolonged rachilla (less than 0.4 mm. long). 

There are exceptions, and taller more luxurient genotypes 

occur that have more open panicles. The total variability 

and the distributional range of this species are not yet 

well known. Moreover, it is not known if P. humilis hy- 

bridizes with P. thurberiana or P. aequivalvis. 

A single living collection of P. humilis was avail- 

able to the investigator. This material was collected by 

Dr. Knut Faegri in the Three Sisters Wilderness Area below 

South Sister, in a boggy meadow, Lane County, Oregon, 

(Carlbom Ac -142). This plant eventually produced abundant 

tillers, the new leaves formed were longer and broader, 

surpassing the old inflorescences. 

The haploid chromosome number of this species is 7. 

Meiosis was observed to be regular with good pairing. No 

accessory chromosomes or aneuploid cells were observed. 

Pollen viability was over 95 per cent. 

Vouchers for cytological studies: OREGON. Lane Coun- 

ty: Three Sisters Wilderness Area, Ac -142, n = 7. 

Representative specimens: BRITISH COLUMBIA. Para- 

dise Mine, Windermere, 7800', G. A. Hardy s.n. (UBC). 

COLORADO. Boulder County: Longs Peak, shore of Charm 
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Lake, W. Kiener 3133 (US); Granite Pass on Longs Peak, 

11,900', ibid. 407 (US). Routt County: Buffalo Pass, 10, 

500', S. Bessey 1479 (US). IDAHO. Elmore County: Saw - 

tooth Primitive Area, headwaters of Middle Fork of the 

Boise River, Lower Spangle Lake, Hitchcock & Muhlick 10094 

(US). MONTANA. Sweetgrass County: near outlet of Granite 

Lake, head of Big Timber Creek, Crazy Mts., ibid. 13283 

(US). OREGON. Wallowa County: Mirror Lake, Wallowa Mts., 

R. Sprague s.n. (WSC); north side in shelter of rocks, 

Eagle Creek Mts., 8000', W. C. Cusick 1066 (US); margin 

of Ice Lake, Wallowa Mts., M. E. Peck 18440 (US). UTAH. 

Duchesne County: between E ridge of Mt. Emmon and Chain 

Lakes, 11000', E. G. Graham 8495 (US); west side of second 

and third Chain Lakes, SE slope of Mt. Emmons, 10,700', 

ibid. 8598 (US). WASHINGTON. Okanogan County: in meadow 

below Slate Peak Lookout, head of the Middle Fork of the 

Pasayten River, Cascade Mts., Ownby & Meyer 2302 (WS, this 

specimen has a denser panicle and shorter leaves, while 

other specimens I have seen by the same collectors of this 

population tend toward P. thurberiana). Pierce County: 

Mt. Rainier, C. V. Piper 1977 (WSC); Inter -Glacier, Mt. 

Rainier, J. B. Flett s.n. (US); Mt. Rainier, 9000', 0. D. 

Allen 179 (US). Yakima County: wet meadow and meadow 

edges on the E side of Mt. Adams on volcanic soil, Suks- 

dorf 688 (US); on moist meadow and meadow edges, 6000', 

Wodan's Vale, ibid. 5804 (US); Bird Lake, Mt. Adams, 
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Carlbom Ac -503 -3 (OSC, many intergrading forms in a large 

population). WYOMING. Bighorn County: Buffalo Fork, 

Teton Forest Reserve, F. Tweedy 26 (US). Teton County: 

Holly Lake, Grand Teton National Park, G. Van Schaack 2729 

(US). 

3. PODAGROSTIS THURBERIANA (Hitchc.) Huit., Fl. Aleut. 

Isl. 75. 1937. 

Agrostis thurberiana Hitchc., U. S. Dept. Agr., Bur. Pl. 

Indus. Bull. 68: 23. 1905. (Type: W. N. Suksdorf 

1021, Skamania County, Washington; US!). 

Aqrostis aequivalvis var. obliqua Griseb., in Ledeb., Fl. 

Ross. 4: 436. 1853. (Type: Unalaska Isl., collector 

unknown). 

Agrostis hillebrandii Thurb. ex Boland., Trans. Agr. Soc. 

Calif. 1864 -1865: 136. 1866, nomen nudum. 

Agrostis atrata Rydb., Bull. Torrey Club 36: 531. 1909. 

(Type: J. Macoun 64787, Yoho Valley, British Colum- 

bia: NY, isotype US!). 

Perennial, cespitose but with a short underground 

rootstock, forming open to rather dense tufts; culms most- 

ly erect, 8 -50 cm. tall, rarely shorter or taller; sheaths 

open, glabrous, light green, rather loose; ligule 1.0 -2.5 

mm. long, membranous with small but conspicuous scabri- 

ties, apex acute -obtuse, often erose or serrulate, decur- 

rent; leaves mainly basal, cauline leaves two or three, 

blades conspicuously veined, glabrous or with small 
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scabrities on the veins, light green, 4 -12 cm. long, 1.0- 

4.5 mm. wide; panicle purple or greenish, infrequently 

stramineous in age, oblong, branches frequently minutely 

scabrid or with scattered scabrities, ascending, capil- 

lary, in one -sided fascicles, 1 -6 at the lowest node and 

1 -5 above, longer branches forked at the middle or above 

forming branchlets which bear pedicelled spikelets toward 

their ends; spikelets 2.0 -2.8 mm. long; glumes equal to 

subequal, purple or less often greenish or tawny, minutely 

scabridous on the midrib, backs glabrous or papillate, 

apex acuminate; lemma 1.8 -2.2 mm. long, membranous, in- 

distinctly 5- nerved, apex acute or slightly erose -trun- 

cate; palea conspicuous, membranous, 1.2 -1.6 mm. long, 

mid -vein prominent, awnless; rachilla well developed, pro- 

longed behind the palea, 0.3 -0.7 mm. long, slender, hairy, 

tip clavate and flattened with a forked hairy tuft towards 

the apex; anthers conspicuous, 0.5 -0.9 mm. long, purplish 

or greenish; callus hairs absent or if present poorly de- 

veloped, few and short; lemmatal net absent; chromosome 

number: n = 7. (Figures 1C; 8G, H; 10E; 13D) 

Throughout most of western North America at medium 

to higher elevations in the mountains, and at sea level 

northward in Canada and Alaska; mostly on wet ground and 

boggy sites, in open and semi -shade. (Figure 33) 

Podagrostis thurberiana is the most widespread in its 

distribution of the three species that comprise the genus 



Figure 33. Distributional map of Pod9rostis 
thurberiana (Hitchc.) Hulten. 
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Podagrostis. It can be distinguished from P. aequivalvis 

by its smaller spikelets (2.0 -2.8 mm. long), shorter pedi- 

cels, more numerous and lax leaves, and more densely 

spikelet- bearing panicles. From P. humilis, it differs 

in its longer hairy rachilla (0.3 -0.7 mm. long), greater 

stature, larger and more open panicles,and its longer, 

wider and more lax leaves. 

The species is quite uniform morphologically over its 

distributional range, but on the other hand, displays 

latitudinal differences with respect to date of flowering. 

Several ecotypes from California, Oregon and Washington 

have been cultivated in the uniform garden where the 

photoperiodic requirements were studied. 

Podagrostis thurberiana and P. aequivalvis are sym- 

patric in coastal areas of southeastern Alaska and also 

probably in British Columbia. The former species is sym- 

patric with Podaqrostis humilis at higher elevations in 

the mountains of several western states. It is not known 

if P. thurberiana hybridizes with the other two species 

of Podagrostis. Some of the exsiccatae studied during the 

investigation point to the possibility that introgression 

between P. thurberiana and P. humilis may occur. The 

later species is not well enough known, and experimental 

studies will be required before its relationship with P. 

thurberiana can be determined more completely. 

Podagrostis thurberiana is a diploid species, its 
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haploid chromosome number being 7. The material counted 

by the present investigator is listed below. Although no 

previous counts have been published, Dr. G. Ledyard Steb- 

bins, Jr. (personal communication) reported that he had 

determined the 2n number for this species to be 14. 

The cytological studies were made of microsporocytes 

during the first meiotic division. Excellent bivalent 

pairing was observed in all of the cells studied. None 

of the plants which were examined displayed any chromosom- 

al aberrations or derangements of any kind, nor were ac- 

cessory chromosomes or aneuploid sets observed. Pollen 

slides made from several different plants showed viabil- 

ities in excess of 90 per cent. 

Vouchers for cytological studies: CALIFORNIA. Siski- 

you County: Panther Meadows, Mt. Shasta, Ac -25, n = 7. 

OREGON. Clackamas County: Government Camp, Mt. Hood Na- 

tional Forest, Ac -116, n = 7; Hood River County: Hood 

River Meadows, Mt. Hood National Forest, Ac -22, n = 7; 7 

miles above Cooper Kettle Inn, Mt. Hood National Forest, 

Ac -117, n = 7. Lane County: Gooselake, Ac -36, n = 7. 

WASHINGTON. Clallam County: Appleton Pass, Olympic Na- 

tional Park, Ac -20, Ac -41, n = 7. Yakima County: Bird 

Meadow, Mt. Adams, Ac -504, n = 7. 

Representative specimens: ALASKA. Juneau ice field, 

W slope of Taku Island, C. J. Heusser 220a (WS); Thum Bay, 

Knight Island, Prince William Sound, W. J. Eyerdam 3522 
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(WS); Skagway, P. A. Dutilla s.n. (US). BRITISH COLUMBIA. 

Near Black Tusk Mt., Garibaldi Park, 40 miles N of Van- 

couver, J. W. Eastham 32 (US); Glacier, A. S. Hitchcock 

11581 (US); Yoho Valley, J. M. Macoun 64788 (UBC); west 

end of Burman Lake below Golden Hinde, 3900', Calder & 

MacKay 32477 (UBC); Forbidden Plateau, Vancouver Isl., 

Mrs. G. C. Carl s.n. (UBC). CALIFORNIA. Fresno County: 

Second Recess, 9000', P. H. Raven 6064 (WSC). Humboldt 

County: Trinity Summit, Corral Prairie, 5200', J. P. Tracy 

14281 (US). Lassen County: Pine Creek, Baker & Nuttin s. 

n. (US). Madera County: Lake Chiquita, J. W. Congdon 16 

(US). Mariposa County: Big Tree Grove, H. N. Bolander 

6102 (US). Mono County: Harvey Monroe Hall Natural Area, 

Slate Creek Basin, Slate Creek Valley, D. D. Keck 4709 

(US). Shasta County: headwaters of Hat Creek, W. W. Eg- 

gleston 7415 (US). Siskiyou County: Panther Meadows, S 

slope of Mt. Shasta, 7600', B. Crampton 3860 (US). Trin- 

ity County: Devils Canyon Mts., at head of White's Creek, 

J. P. Tracy 14612 (US). Tulare County: Rock Creek, 10, 

560', J. T. Howell 25494 (US). IDAHO. Boundry County: 

20 miles S of Leonia, J. H. Christ 18117 (US). Clearwater 

County: western slope of Bitterroot Mts., Lolo Trail to 

junction of White Sandy Creek with Locksa Fork of Clear- 

water River, A. Chase 5148 (US). Idaho County: Bear Creek 

Canyon, Bitterroot Forest Reserve, J. B. Leiberg 2969 (US). 

Shoshone County: in wet moss by rivulet, S of Wallace, A. 



208 

Chase 5025 (US); Upper Glidden Lake, Coeur D'Alene Range 

of Bitterroot Mts., A. Chase 5048 (US). MONTANA. Galla- 

tin County: Gallatin River, F. Tweedy 1019 (US); Glacier 

National Park, McDonald Creek and Little Koatenai, 6000', 

A. S. Hitchcock 11267 (US); Granite Park, 5000', ibid. 

11289 (US). OREGON. Clackamas County: Government Camp, 

Mt. Hood, A. S. Hitchcock 11735 (US); Grant County: Reid 

& Collins 309 (OSC); Strawberry Lake, 7000', Cusick 3549 

(OSC, WSC). Hood River County: Cloud Cap road, 7 miles 

above Copper Kettle, Carlbom Ac -117 -T (OSC, palea is very 

long, almost equaling the lemma in this specimen). Jack- 

son County: along Redblanket Creek, W. H. Baker 6427 

(WSC). Jefferson County: Hunt's Cave, 4 miles SE of Mt. 

Jefferson, 6000', J. C. Nelson 2842 (US). Klamath County: 

Lake Odell to Summit Lake, wet meadow, A. S. Hitchcock 

23500 (US); Crater Lake National Park, Munson Meadow, W. 

H. Baker 6447 (US). Linn County: trail between Fish Lake 

and Smith River, E. P. Sheldon 12754 (ORE). Marion Coun- 

ty: moist slope, Breitenbush Lake, M. E. Peck 18831 (OSC). 

Wallowa County: 21 miles S, 5 miles E of Lostine, 7400', 

F. W. Sturges 643 (OSC). WASHINGTON. Clallam County: Mt. 

Angeles, 5500', Olympic Mts., J. W. Thompson 5488, 7839 

(US). Pierce County: Paradise Valley, S. T. Parks 21920 

(US); talus slopes W of Reflection Lake, 5300', Mt. Rain- 

ier National Park, J. B. Flett s.n. (US). Okanogan Coun- 

ty: North Fork of Bridge Creek, Elmer 677 (US, WS); in 
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meadow below Slate Peak Lookout,head of Middle Fork of the 

Pasayten River, Cascade Mts., Ownby & Meyer 2304 (ORE, 

OSC, WS, with P. humilis, specimens somewhat intermediate 

between the two species, rather tall). Whatcom County: 

alpine marshes near Grouse Butte, Mt. Baker, 4000', J. W. 

Thompson 11234 (OSC, WS). WYOMING. Albany County: La 

Plata Mines, Dome Lake, A. Nelson 5202 (US). Big Horn 

County: Ten Sleep Lakes, L. Goodding 415 (US). Carbon 

County: Battler Lake, 9300', A. Nelson 4014 (US). Fremont 

County: W side of Brook's Lake, A. A. Beettle 11398 (US). 

Park County: near Thumb, Yellowstone National Park, A. S. 

Hitchcock 2085 (US); Norris Basin, Yellowstone National 

Park, ibid. 1850 (US). Teton County: Jackson Hole, 9500', 

E. B. Payson 2216 (US). UTAH. Salt Lake County: Alta, 

W. D. Stanton 808 (US). 
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Figure 34. Photographs of introduced species of Agrostis. (A) A. stolonifera L. (Ac- 127T -1); 
(B) A. palustris Huds. (Ac- 84T -1) ca. 0.20 X; (C) A. alba L. (4c- 81T -1); (D) 
A. gigantea. Roth (Ac- 71T -1) ca. 0.20 X. 

r . ' 

B 
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SUMMARY 

An experimental taxonomic study was made of 24 spec- 

ies and varieties belonging to the genera Agrostis and 

Podagrostis. Previous studies of these taxa have been 

primarily morphological. The present investigation was 

the first study employing both experimental methods and 

classical procedures. Since there has been a prolifera- 

tion of species descriptions, which has resulted in an un- 

wieldy body of synonomy, the present author has also en- 

deavored to clarify many of these nomenclatural problems 

in his study. However, the principal aim and emphasis has 

been to determine the evolutionary and taxonomic relation- 

ships of the western North American species of Agrostis 

and Podagrostis. 

Earlier revisions, particularly those of Hitchcock, 

have formed the basis for the recent Agrostis treatments 

in North American floras. Three species, for example, 

recognized by the present author as belonging to the genus 

Podagrostis, have been traditionally recognized as members 

of the genus Agrostis by most American agrostologists. 

Experimental methods have emphasized uniform garden 

cultivation of transplants collected from natural popula- 

tions. In addition, seeds have been gathered from natural 

populations and have been sown and cultivated in the ex- 

perimental garden. Breeding studies and investigations 
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of photoperiodic and, to a lesser degree, cold vernaliza- 

tion requirements of the experimental material were made. 

Cytological studies were also undertaken primarily to de- 

termine chromosome numbers of the various taxa. 

Initial chromosome counts of nine species and two 

varieties of Agrostis were made. Similarly, the chromo- 

some numbers of the three species of Podagrostis are re- 

ported for the first time. The three latter taxa have 

diploid chromosome numbers of 14, while only tetra -, 

hexa -, and octoploid levels have been determined for the 

North American species of Agrostis. Cytological evidence 

supported morphological findings that the three Podagros- 

tis species are not closely related to the North American 

species of Agrostis. 

The North American Agrostis are considered to be out- 

lier taxa that have reached the New World by migration 

via eastern Asia. The experimental data has provided val- 

uable evidence for constructing a plausible evolutionary 

scheme. The author believes that two major evolutionary 

groups of Agrostis presently exist in North America. 

Group I has been designated the "primitive" species, and 

Group II the "derived" species. The "primitive" species 

are primitive in the sense that they were the first deni- 

zens in North America reaching the New World by the Asian 

migrational route. The "derived" taxa are believed to 

have evolved from one or more members of Group I. Group 
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II is the most youthful and actively speciating congeries 

of taxa in the New World. The latter group includes A. 

exarata and its varieties --var. exarata and var. ampia--, 

A. densiflora, A. microphylla, A. aristiglumis, A. hender- 

sonii, and A. blasdalei. These taxa are members of the so- called 

A. exarata -complex. Group I, the "primitive" species, in- 

cludes: A. borealis, A. oregonensis, A. longiliqula, A. 

variabilis, A. idahoensis, A. howellii, A. hooveri, A. 

scabra, A. clavata, A. exigua, A. diegoensis, A. lepida, 

A. hallii, A. pallens, A. hyemalis and A. perennans. 

Physiological races have evolved in many of the more 

successful and widely distributed species of Agrostis and 

Podagrostis. In many instances morphological changes have 

not developed or are insignificant. 

Hexaploidy apparently is the chromosome level of 

greatest evolutionary success in North America, with 11 

of the North America Agrostis possessing a somatic number 

of 42. The greatest taxonomic difficulties also involve 

the hexaploid entities. Four of the New World species of 

Agrostis are tetraploids. Agrostis hooveri and A. how - 

ellii are restricted endemics which are probably closely 

related to the Old World tetraploid species, A. canina. 

A. idahoensis and A. variabilis are probably also old 

species; however, both of these taxa still have rather 

extensive distributional ranges. Three taxa are known to 

be octoploids _A. borealis, A. exarata var. ampia and A. 
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hyemalis. 

Autogamy has evolved in many of the Agrostis species 

and has played an important role in ecotypic differentia- 

tion and migration. 

Natural hybridization and introgression occur within 

the Agrostis diegoensis complex, which is composed of four 

related hexaploid taxa with large anthers and partially 

sympatric ranges of distribution. Agrostis diegoensis 

apparently introgresses with A. hallii and A. pallens. 

Two Podagrostis species, P. humilis and P. thurberiana, 

probably hybridize and introgress in areas where they are 

sympatric. 

Agrostis densiflora and A. pallens, two entities of 

the coastal strand, are possibly only subspecies or eco- 

types of A. exarata and A. diegoensis respectively. 

Agrostis perennans was discovered by the investiga- 

tor in Washington State. This species was previously 

known only from the eastern United States. The western 

populations are thought to represent a genetically de- 

pleted facies of the species. 

Approximately 2500 herbarium exsiccatae have been ex- 

amined and annotated. Most of the type specimens (108 

types and type photographs) were available to the investi- 

gator. 

Twenty -four taxa are described and discussed in the 

taxonomic treatment of the thesis. Keys to the genera 
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and species, brief historical summaries of the two genera, 

lists of chromosome vouchers and representative specimens, 

distributional maps, photographs of 23 taxa including 

several type photographs, and photomicrographs of cytolog- 

ical figures are presented. 
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