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INTRC.DUC'r ION 

A complete list of the rusts of Boone County-haa not 

been published. In the year 1889 Dr. B. T. Ga1loway .of the 

U. S. Department of Agriculture, published a preliminary list of 

the parasitic fungi of Missouri. The specimens which Dr. Gallo-

way collected were destroyed at the time of the fire which de­

molished the main building of the University in February, 1892. 

This list inoluded one hundred and two rusts, only three of which 

are mentioned speoificially as having been oollected in Boone 

county. Twenty-six of the list are mentioned as common forms, 

and were probably found in this immediate vicinlty. The larger 

number of the remainder of the forms were collected in perry 

County. located on the Mississippi river in the southeastern 

part of the state. 

Since that date a considerable number of specimens 

has been collected, largely from this region, and placed in 

the herbarium of the University. The collection contAins a 

ll7295 s! 
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total of four hundred and forty-three specimens. Most of these 

were collected on general field trips taken by different members 

of the Depa~tment of Botany, in the years 1910. 1911 and 1912. 

but no systematio collection of Rusts has been tlndertaken. 

The localities in whioh the oollections were made were 

Columbia and vicinity; Rock Bridge vicinity, seven miles south 

of Columbia; MoBaine and eastward two miles; Perche Creek vicinity, 

three miles west of Columbia on the Rooheport road, south o£ the 

bridge; and the Pinnaoles vicinity, twelve miles north of Colum­

bia. 

In most cases the hoo t plant for eaoh specimen was 

identified at the time of collection. and a provisional identi-

fication made of the rust. No further work has been dona on 

the oollection until the present time. The present work has 

oonsisted in establishing the identity of the host plant, wherever 

thts was in doubt. by reference to written desoriptions and by 

comparison with the herbarium speoimens of the F. P. Daniels 

oollection of the flora of Oolumbia and vioinity; an~ a oareful 

maoroscopio and microsoopic examination of the :rust, including 

comparisons with written descriptions and with speoimens in the 

general oolleotion in the herbarium. 

It has been the purpose of the present work to ident1fy 

the .tusts ooourring in the collection and arrange them in order 

according to the classifioation aooepted at the present time. 

This oolleotion and arrangement may then serve as a basie for 

further work. !he present list doubtless includes but a small 

portion of the ~usts to be found in this region, and the addi tion 
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to the collection of other forms from this locality, as well as 

f~om the remainder of the state, is very desirable. .It is quite 

probable that the !nst flora of Missouri is as abundant and di­
versified as that of any other state. 

Authorities 

All identifications of host plants were made to conform 

to Gray's Naw M~nual of Botany, seventh edition, 1908. For the 

Rusts, Sydow's Monographia Uredinearum" Vols. I (1904), II (1910), 

III (fasiele 1, 1912" oovering the genera Puccinia, Uromyces. 

Gymnoconia, Gymnosporangium and Phragmidium, is followed. The 

other genera represented in the collection, Bubakia, Coleosporium 

and Melampsora are not treated in the published volumes of Sydow's 

monograph. Por these, Arthur's Classification of North American 

Uredinales in North American nors, Vol. 7, parts 2 and 3, is 

used. The genera Gymnoconia, Gymno sporangium , Phragmidium, 

Uromyces, and a portion of the genus Puceinia are described in the 

same work of Arthur. Sydow I S work is followed for these, and 

Arthur's work used for oomparison, especially as to the hosts for 

specifio forms .• Some modification of Sydow's description is ac-

cepted for a few forms of the genus Pucciniaon the ground of 

cultural experiments, the results of which have been published 

since the appearance of Sydow1a ·Monograph. Preference is given 

to Sydow's olassification because of its international character, 

and because it represents the arrangement most generally accepted 

at the present time. 
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General Desoription of Rusts 

As far as is known, eveI7 rust speoies is ,an 

obligate parasite upon seed plants or ferDe. All attempts to 

grow them upon artifioial media have resulted in failure beyond 

the stages of germination. 
~e growth of the fungus upon the host plant i6 in-

ternal, sometimes causing considerable deformity of the latter. 

The vegetative portion of the fungus is .a septate mycelium, gen­

erally local in extent, which penetrates the intercellular spaces 

of the host tissue and absorbs nourishment from the living pro-
~ 

toplasm of the host cells by means of· minute haustoria which 

penetrate the cell wal+s and contents. 

The development of a considerable mycelium' is sucoeeded 

by the development of froi ting bodies t-ermed spores, consi sting 

of from one to several ceils. The spore forms which may occur 

are of five general types. These are, in the order of their 

production from the myoelium, as follows: (1) Pyonospores(*) 

(spermatia), borne in pycnidia (spermogonia); (2·) aeoidioepores, 

borne in oup-like structures, aecidia; (3) uredospores, borne in 

pustules or so~i; (4) teleutospores, borne in sori similar to the 

uredo sori; (5) sporidia. ~e last are not developed from the 

vegetative mycelium directly, but upon a four-celled structure, 

the promycelium, developed from the germinating teleutospore. 

The first- four of the above spore forms or the corresponding stages 

of de!,elopment of the rust, are represented in the order given 

,., The te~inology is that used by Sydow. 
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above, respectively .by 0, I, II, III. A rust species may include 

from one to five of these forms. All the forme present in a par-

ticular rust species may be produced upon the same , host eiving a con­

dition known as autoecism; or upon two (rarely threo) different 

hosts in regular order, usuaLly with a or I or both on one host and 

II and III, or III upon the other, giving a condition called 

heteroecism. Aecidial stages are especially abundant in the spring, 

foJlowed by the uredo , stage, if present, and finally by the teleuto 

stage, which is most abundant in the late summer and autumn. The 

spore f~rms may appear in cl080 succession or be scattered through 

several months. In some forms the mycelium is perennial but in 

most cases dies after its final production of 'spores or with the 

host plant. 

Aocording to the number 'and type of spore forms present 

in a particular species, a classifioation, into types has been de-

Vised. These are as follows: 

Eu forms with all stages; or 0, I, II, 111 present. 

Brachy forms with aecidis omitted; or 0, 11, 111 present. 

apsis forms with uredo omitteCl; or 0, I, 111 present. 

Hemi forms with pycnidia and aecidia omitted; or 11, 

IJl present. 

Micro forms with teleutospore s only; or III present, 

germinating only after a restine period. 

Lepto forms v·;'i th teleutospores only; or 111 present, 

gArminating immediately. 

Dr. Duggarlhas proposed a combination of the above terms, 

together with the , terms auto and'hatero expressing 8utoeciBm and 

IJ'ungous Dlsesa,es 0 f Plante, p. 388. 
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heteroeoism respectively, where this is neoessary, with a root word 

uredo, into single terms applicable to all genera havine similar 

spore forms present. Aocording to the schame mlggested, the rusts 

are divisible into the folloyn. ng groups: Euautouredo, .l!:uheterouredo., 

Braohyautouredo, Opsiautouredo, Opsiheterouredo, Hemiuredo, Miorou-

red.o, and Leptouredo forms. Braohyheterouredo forms do not occur 

beoause II· and III are found on the same host and the pycnospores 

are functionless. No term is given applying to forms with only 0 

III, 0 II, or II present. 

Sexuality 

The rusts are believed to have a definite thongh modified 

form of" sexuality. Cytological studies by Blackmanl , Christman
2

, 

and Olive3 have showrr that a fusion takes place between two cells 

of the mycelium reBul ting in a binncleated cell from which bi-

nuoleated spores are produced. For a Eu form this fusion 

takes place )ust before the formation of aecidiospores. Two 

oells -of adjacent hyphae lying in the base of the developing 

aeoidium fus. at their buter ends forming a binucleated cell. 

Thi 's oell then acts as a basal oell from which a rQW of aecidio-

spores is produced. The paired nuclei of the basal cell divide 

Simultaneously, producing fonr nuclei, ·two of which, one from 

each division, pass toward th~ outer en~ of the cell, whioh is 

then aut off ' by a Cross wall. The binucleated cell thus formed 

then ,undergoes a nuclear division similar to the one described, 

wi th the production of two binuoleated cells. The inner of these 

~Annals of Botany, Vol. 18 (1904) pp. 323-375. 
Botanical Gazette, Vol. 44 (lV04) pp. 81-101. 

3'nnals of Botany, Vol. 22, pp. 331-360. 
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becomes a small, flattened, apparently functio nless cell known as' 

an intercalary cell; the outer cell develops into a binucleated 

aecidiospore. 

The aecidiospore on germination gives rise to a my­

celium, com~o8ed of binucleated cells, which produces binucleated 

uredospores by s process similar to the ~roduction of aecidiospores, 

but wi thout fusion of cells, and l~J ter and similarly to young teleu-

to spores with binucleated cells. The uredospores on germination 

give rise to a mycelium, similar to the one which r roduced them 

and which in turn produces uredospores and later teleutospores. 

An apparently indefinitely large number of enerations of this stage 
, 

of a rust may be produced by means of successive series of uredo-

spores. 

The young t,eleutospore contains in each cell two nnclei 

which fUse as the spore matures. On germination of the teleutospore, 

this nuoleus divides twice to form four daughter nuclei each of 

which becomes t "he nucleus of a oell of the short, thread-like, 

four-celled promycelium. By a budding process each os 11 of the 

promycelium produces a small sporidium into which the nucleus passes. 

The sporidia on germination give rise to the aecidial stage. 

In other than Eu forms this process is somewhat modi­

fied in details and stages, but is eseentially the same, as far as 

known, in the production of 8 binucleated condit ion wi th ultimate 

fUSion of the nuclei, which is later followed by a reduotion di­

ViSion. ThuB . a regular alternation of cytological conditions oc­

curs, which, from its similari t JT to that present in the higher 

plants, has led to the belief by many investieators that this is 

a modification of the sexual proces8. 
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elss sifics t ion 

The rusts include the fUngi occurring in the order 

Uredinalea of the class Basidiomycetes. The order is divided 

by dif:terent writers into iamilies which dlf:ter in terminology, 

but agree generally in the iorms included by each, with the ex­

ception of Dietel1s Melampsoraceae, which inoludes two of arthur's 

ramilies and three or Fisoher's. Table I shows the names and 

the limits of the families given in four or the prinoipal 01a88i-

:tications now in use. 

fable I 

Arthur dydow J!~i sche r .Dietel 

I Ooleoeporiaceae '! Coleosporianceae J(elampsoriacaae 

II Uredinaoeae f Oronartiacaae Endophyllaceae . 
Mala.mpsoriaceae Bchinzosporaceae 

III Aecidiaceae i'ucolnlaceae l:'U.oolniaceae rucciniaceae 

Arthur's arrangement is based upon a consideration of tIl 

the. time . of the oocurrence of the sexual process or its equivalent, 

and (2 J the nl;mber of spore forms pre sent in th e life cycle, as­

suming that the primitive forms of rusts possessed the complete 

cycle of pycnospores, aecidlospores, uredospores, and teleuto­

spores, now present in only a portion of the known forms. The 

other classifications are based primarily upon the form of the 

teleutospores and their type of germination. The result of the 

two methods of classifica tion is tha t the limi ts of the family 

groupings and the number of species are praotically the same in the 





Ta6le ~ If. 
:1 (fen era., ,5pecies roral 

ram/Ill Coil. ;n Toral d,/d. Tota I Arlh. Col/. in To/IXI J.'1d Tolu / All;'. 
,%:~ci-

Genus en~ CD 
l1ooneCo. worl a Alo. Am. 2iooneeo. world No. Am I/iBoone( 

C/ 

Coko~jZOrtaCeae CoIeOr5jlor/uln / 2 7 4- t' 21- 23 , . 
, ~ -

Vredtaaceae j,(elaln(lc50ra ** 

Wredo) L 2 22 Z '2 7 /0 . 

l]ubakt'a I t 2 S . 

luccil7iaceae G-fllliloftoralljl'tttn 4- 4-3 J2 42-

(ZeCt'diaceae) (J-flnlloco/lia / J 2 J 

"PJzraymiriilLm Z GJ /G 2 

UrolJlyceu . II . 4-2/ (26) 42 

?uce/ala S Z6 46 J7 (j40 ? 300 

c$V17llll arll tf (26) 7S- G~Z {!37¢ (1o~ 43Z 
..., 

CoiL = Colletled d'fd. ~ 411 ~w. '#rlh~ :: J C Arlliur ?:;:tll7/C/l()W /l 77,ures Jh /. '1renthes~s are ihc-oh1/,leie. 
" 

.. 
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two .systems, while Arthur's method results in splitting up and 

~ resrranging the old generic groups into a considerably larger 

number of, and for the most part, smaller genera. 

In this paper Sydow's arrangement is used as far as 

available. This includes only the Puociniaceae corresponding 

to the Aecidiaceae of Arthur. For the forms not included in this 

family, Arthur's division into Coleosporiaceae and Uredinaceae 

is fo llowed. 

The order Uredinales includes about two thousand species 

which are distributed by Arthur among seventy-five genera. 

Sydow's distribution is known only for the P~ociniaceae in which 

twenty-six genera are listed. The Boone County collection con­

tains eight genera and sixty--two species. The distribution of 

these according .to the arrangement adopted for this work is shown 

in Table II. 

This table shows the smallness and incompletness of 

the Boone Oounty collection in comparison with the known genera 

ani species of North America and of the world. This is to be 

expected of any collection made in a locality of such limited 

extent, and made in suoh a fragmentary manner. The colleotion 

is, however, seen to be fairly representative of the Uredinales. 

All of the families are represented. The six chief genera of 

Reference to Table II. •• The nwm Melampsora is used for this 

genus in preference to Arthur's term Uredo because the former 

term is the most widely used and its use serves to prevent con-

fusion with the numerous older forms known under the latter term. 
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. 
the order, Co1eosporium, Melampsora, Gymnosporangium, Phragmidium, 

Uromyces, and Puccinia, are represented about in proportion to 

their numerical importance. 

In the following pages is given a complete list of the 

Boone County collection arra~ged alphabetically according to genera 

and species. Under each form is given the hosts on ~hich it is 

present in the co llection vd th, as far as possi ble, the date and 

locali ty of collection, and the collectoT. 

The forms whjch were represented in Dr. Galloway's 

6ollection are indicated by the letters B. T. G. followed by the 

number .under which it appeared in hi s published list, in parenthesis. 

The collectors whose initials appear in the list are 

as follows: Dr. G. M. Reed, Dr. E. J. Durand, Dr. B. T. 

Galloway, Dr. B. M. Duggar, H. S. Reed, Charles Brooks, J. P. 

Bennett, E. H. Favor, and L. E. Cline. 
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List of Boone County Rusts. 

COLEOSPORIACEAE. 

1. Coleosporium E1ephantopodis (Sohw.) Thttm. 

~lephantopus uaro1inianus Wi11d. II. 

Columbia, 9-28-08, G. M. H.; Pinnao1es, 10-26-12. 

2. 0olesporium ~olidagini8 (Sohw.) Thftm. 

Aster sagittiro11uB Wede. II. 

Col~bia, 6-13-03, 7-14-03; MoBaine, 10-30-08, ~. M. R.; 

Rook Bridge, 10-19-12; Perohe Creek, 10-22-12. 

Aster ~radesoanti L. II. 

Perohe ureek, 10-22-12. 

Solidago uaesia L. II. 

MoBaine, 10-12-12. 

Solidago Canadensis £. II. 

Columbia, 9-25-03; MoBains, 10-12-12. 

Solidago latifo1ia ~. II. 

Columbia, 10-10-12; Rook Bridge, 10-19-12. 

Solidago nemora1is Alt. II. 

Columbia, 10-14-10, G. M. R. 

Solidago radula Nutt. II. 

Perohe ureek, 10-22-12. 
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Solidago Serotina Ait. II. 

Rook Bridge, 10-19-12; Pinnaoles, 10-26-12. 

Solidago lap. indet.) II. 

Columbia, 10-V-08, G. M. R. 

3. Coleosporiurn ~erebinthinaoeae (Sohw., Arth. 

Silphium integrifolium Miohx. III. 

Columbia, 10-27-12, G. M. R. 

Silphium perfoliatum L. III. 

Rook Bridge, 10-19-12; Perohe Oreek, 10-22-12; 

Pinnaoles, 10-26-12. 

4. Coleosporlum Vernoniae B. & O. (B. T. G. 44) 

Vernonia Baldwini Torr. II, III. 

Oolumbia, 10-15-07, 10-13-10, G. M. R., 10-16-12, 

J. P. B.; Rook Bridge, 10-19~12. 

Vernonia glauca (L.) Wi11d. III. 

Columbia, 7-1-12. 

UREDINACEAE. 

5. Bubakia CrotoniB (Oke.) Arth. (B. T. G. 46) 

croton UapitatuB 'Miohx. II, III. 

Columbia, 9-28-10, G. M. R. 

Croton Monanthogynu6 Miohx. II, III. 

Columbia, 9-23-06, B. M. D.; 10-7-10, 9-30-12, G. M. R.; 

Rook Bridge, 10-19-12. 

6. Me1ampsora Blgelowii Thttm. 

8alix longifo1ia MUh1. II. 

(B. T. G. 47) 

Oolumbia, 9-5-03, B. M. D.; 10-5-12, G. M. R.; Rook 

Bridge, 10-1~-12; £innaolea, 10-26-12. 
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7. Me1ampsora Medusae Th11m. 

~opu1us deltoides Marsh. II, III. 

Huntsdale, 9-5-03, H. S. R.;Columbia, 1904, u. B.; 

McBaine, 10-30-08; 0olumbia, 10-5-12, G. M. R.; 

10-10-12, J. P. B.; Pinnaoles, 10-26-12, J. P. B. 

PUCCINIACEAE • 

8. ~ymnOaOni8 ~eokiana (Howe) Trot. (B. T. G. 42, 73) 

Rubus A11egheniensis Porter I. 

Columbia, 5-25-07, B. K. D.; 5-12-11, 5-25-11, 5-21-12, 

G. M. R.; MoBaine, 5-12-10. 

9. Gymnosporangium clavipes eke. & Pk. 

crataegus punotata Jaoq. 0, I. 

Columbia, ?, B. M. D. 

10. Gymnosporangium globosum Par1. (B. T. G. 87?) 

urataegus Orus-gal1i L. 0, I. 

Columbia, 6-13-03; 6-~-08, G. M. R.; 5-29-10;0-30-10; 

7-1-11, G. M. R. 

CrataeguB mo11is (T. & G.) Sohee1e. 0, I. 

Columbia, 7-1-02; 6-13-03, B. M. D.; 6-19-03, L. E. C.; 

Summer · 04; 6-17-07. 

urataeguB rotundIfo1ia Moenoh. 0, I. 

Columbia, 6-20-03, L. E. u.; 6-Y-03; 5-29-10;' 6-21-10. 

Juniperus virginiana L. III. 

Columbia, 3-29-11; 4-15-13, J. P. B.; 4-26-13, J. P. B.; 

5-2-13, J. P. B. 

11. Gymnosporangium JuniperI-virginianae Sohw. 

2yrus anguBtlfolia Alt. o. 
ColumbIa, 6-13-03, B. M. D. 

(B. T. G. 88) 
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~rus ioeneia (Wood) Bailey. 0, I. 

Columbia, 7-31-02; 7-8-08; 7-4-10; 7-°1-11, G. M. R.; 

9-30-12, G. M. H.; 10-10-12, J. P. B.; (---------1). 

~yruB malus L. 0, I. (B. T. G. 88) 

Columbia, 7-29-08, G. M. R.; 6-7-10, G. M. H.; 

9~30-12, G. M. R.; McBaine, 7-4-11, G. M.- R. 

JuniperuB virginiana L. III. (B. T. G. 45) 

Columbia, 4-5-09, G. K. R.; 3-29-11; 4-16-12, G. M. H.; 

4-26-13, ,J. P. B.; 4-30-1~, J. P. B.; 5-2-12, J. P. B. 

12.Gymnosporangium Bidus-avis Thaxter. 

Juniperus virginianae L. III. 

Columbia, 3-29-11; 4-24-12, G. M. R.; 4-26-13, J. P. B.; 

4-30-13, J. P. B.; 5-2-13, J. P. B. 

13.£hragmidium americanum Diet. 

Rosa (ap. indet.) III. 

Rock Bridge, 10-19-12, J. £. B. 

14.~hragmidium potenti11ae (Pers.) Karst. 

~otenti11a canadensis L. I. 

Columbia, 5-7-12. 
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15. £uccinia iUgropyrii Ell. & Ev. 

Clematis virginiana L. . 

Boone uount,y, 6-1-86, B. T. G. 

16. Puccinia albiperidia Arth. 

Ribes gracile Michx. I. 

uolumbia, 5-10-08, G. M. R. 

17. Yuccinia Aaparagi DC. 

Asparagus officinalis L. Ill. 

Columbia, 10-15-07, G. M. R.; 11-15-12, E. J. D. 

18. Puccinia Bol1eyana Sacc. 

Sambucus canadensis .L. I. (B. T. G. 34) 

MoBaine, 6-7-10, 5-20-11, G. M. R. 

19. PU,ocinia Oaricia (Schum.) Reb. 

uarex (sp. indet.) II, III. 

(B. T. G. -15) 

Columbia, 10-11-91, 6-13-03, 4-4-09; ~innaoles, 

9-26-12; Rock Bridge, 9-19-12. 

20. Euceinia Carieis-Asteris Arth. 

Aster cordifolius L. I. 

Columbia, 5-10-08, G. M. R.; 5-25-11, G. M. R. 

Aster sagittifolius wede. I. (B. T. G. 5) 

uolumbia, 5-3-10, G. M. R.; McBaine, 5-12-10; 

5-20-11, G. M. R. 

21. Puccinia Uaricis-Erigerontis Arth. 

~rigeron annuus (.L.i Pers. I. (B. T. G. 10) 

Columbia, 5-9-08; 5-~-10; b-18-ll, G. M. R.; 

Rock Bridge, 5-28-12. 
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~rigeron canad4nsis L. I. 

Oolumbia, 5-18-11, G. M. R.; 6-13-03. 

Erigeron pulche1lus Michx. I. 

Oolumbia, 5-9-08, G. M. R. 

~rigeron ramOBUS (Walt., B. s. £. I. 

Oolumbia, 5-20-11. 

22. ~uccinia uaricis-So1idaginis Arth. 

Solidago lotifolia L. I. 

McBaine, 5-12-10, 5-20-11, G. M. R. 

Solidago speoioss Nutt. I. 

Oolumbia, 5-10-10, G. M. R. 

Solidago u1mifolia Muh1. I. 

Columbia, 5-18-11. 

23. ~ccinia coronata Oda. 

Avena satlva .L. 11, III. 

var. Am~rican Banner, 

Oolumbia, 7-4-12. 

var. Great Dakota, 

Oolumbia, 7-4-12. 

var. Xherson, 

Columbia, *1-4-12. 

var • .Linooln, 

Columbia, 7-4-12. 

var. Red Rust Eroof, 

Columbia, 7-4-12. 

var. SWedish Select, 

Columbia, 7-4-12. 

var. White Tartar, 

uolumbis, 1-4-12. 
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24. Puooinia C [pori Arth. 

Oyperus Hallii Brit. II. III. 

Pinnaoles. 7-8-11. G. M. R. 

25. Puocinia ~atoniae Arth. 

Ranunculue abortivuB L. 0. I. 

Columbia. 4-1-10; 4-20-11; McBaine, 4-27~12. G. M. R. 

26. Puccinia .E11isiana Tbueun. 

Andropogon sooparius Miohx. III. 

Columbia. 11-10-12. G. M. R. 

27. Puocinia gr,minis Pers. (B. T. G. 65) 

Avena sativa L. II. III. 

Columbia. 6-14-08. G. M. R. 

var. trispa.:rmaS.chllbl. 

Columbia. 7-19-11. 

var. Mutica Alef. 

Columbia, 7-19-11. 

yare Montana Alef. 

Oolumbia, 7-19-11. 

Avena sativa L. II. 

Columbia, 6-25-11, G. M. R. 

Dactylis glomerate L. II. 

Columbia, 10-4-10. 

Hordeum distichon L. II, III. 

var. Abysinionm Sere 

Oolumbia, 7-4-12. 

Yare decipiens dtend. 

Columbia. 6-25-11. 7-4-1~. 
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var. nigreacens Kcke. 

Columbia, 6-25-11, 7-4-1~, G. M. R. 

var.nutans Sohflbl. 

Columbia, 6-25-11, 7-4-l~, G. M. R. 

Hordeum hexsstichon .L. 11, lJ..i.. 

var. parellumAcke. 

Columbia, 6-21-11, 7-11-12, G. M. n. 

var. pyramidatum Kcke. 

·Oolumbia, 6-26-11. 7-11-12. G. M. R. 

Hordeum nigrescens L. x ·tiordeum trifurcatnm Kcke. 1~, III. 

uolumbia, 7-11-12. 

Hordeum stendellii x Hordeum trlfl1Toatum II, 111. 

Columbia, 7-11-12. 

Hordeum stendelli1 x Hordeum trifurcatum 11, 1~1. 

Oolumbia, 6-25-11. G. M. R. 

Hordeum tetra~tlohon £. II. 

var. Coerulesceng ..r{cke. 

Columbia, 6-25-11, G. M. R. 

var. Ciorrhynchum Kcke. V, m 

Columbia, 6-25-11, G. M. R. 

var. nigrum Willd. 

Columbia, 6-25-11, G. M. R. 

Hordeum vulgare L. II. 

var. Beardless. 

Columbia. 6-29-12, G. M. R. 

var. Black Oanada. 

Oolumbia. 6-29-12. 
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var. Black Hullese. 

' Columbia, 6-29-12. 

var. Blue Ribbon. 

Columbia, 6-29-12. 

var. Champion. 

Columbia,. 6-29-12. 

Yare Champion Beardless. 

Columbia, 6-29-12. 

var. Manchuria. 

Columbia, 6-29-12. 

var. Oderbrucker. 

Columbia, 6-29-12. 

var ,Ite ed • s Tri.umph. 

Columbia, 6-29-12. 

var. Six-Rowed. 

Oolumbia. 6-29-12,. 

Yare Sucoess Barley. 

Go1umbia, 6-29-12. 

yare SUooess Beard1esB. 

Colu.mbta. 6-29-12. 

var.tatrastichon. 

Columb~a, ,6-26-12. 

Phleum pretense L. II. 

Columbia, 7-17-11. 

Eoa(ep. indetJ II. 

Oolumbia, 6-20-03, L. E. O. 

Tritioum compaotum Host. II, III. 
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var. Creticum Mass. 

Columbia. 6-29-12. 

Tritioum compaotum Host. II, III. 

yare Rubidum Koke. 

Columbia, 7-7-11, G. M. R. 

Triticum dicoooum Schrk. .11, I II. 

yare (not given) 

Columbia, 7-10-12, 7-12-12. 

var. africanum Koke. 

Columbia, ~-12~12, 7-10-12. 

yare ~runeum Alef. 

Columbia, 7-12-12. 

var. Cladurum Alef. 
~ . 

Columbia, 7-12-12. 

var. ]t rrum .Bay 11 e. . 

Columbia, 7-12-12. 

yare Fuohs!i Kcke. 

Oolumbia, 7-30-11, G. M. R.; 7-12-12. 

var. Common Emmer. 

Columbia, 6-28-11, 6-29-11, 7-5-11, G. M. R. 

var. RusBian~mmer. 

Oolumbia, 7-12-12. 

var. Spring Emmer. 

Oolumbia, 7-12-12. 

var. White Emmer. 

Columbia. 6-29-11, 6-30-11, G. M. R. 

Tritioum durum Desf. II, III. 

var. (not given) 

OOlumbia ·, 7-5-12. 
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Yare affine Kcke. 

Columbia, 7-10-12, 7-12-12. 

var. africanum Koke. · 

Oolumbia, 7-3-11, G. M. R.; 6-29-12. 

var. Arnantk& 

Columbia, 7-13-12. 

yare Black Don. 

Columbia, 7-13-J2. 

Yare ~aBtuosum jlag. 

Columbia, 7-7-11, G. M. R. 

Yare Hordeiforme Hort. 

Columbia, 7-10-12, 7-12-12. 

var. Kubanka. 

Columbia, 6-29-11, 7-5-11, 7-6-11, G. M. R.; 

7-5-12, 7-13-12. 

yare Obscurum Renn. 

Columbia, 7-10-09. 

var. Roumanian. 

Columbia, 6-29-11, G. M. R.; 7-3-11. 

yare Red Illdian. 

Columbia, 6-29-11, G. M. R.; 7-5-12. 

yare Reichenbacbii Kcke. 

Columbia, 7-10-12. 

yare Soretina Spring Wheat. 

Columbia, 6-30-11, 7-6-11, G. M. R. 

Tritioum freycenetil Host. 

Columbia, 7-8-11, G. M. R.; 7-6-12. 
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Triticum Polonicum L. 

var. oblongum. 

Columbia, 7-10-11, G. M. R. 

var. Velutinum. 

Columbia, 7-13-11, G. M. R.; 7-5-11, G. M. R. 

Triticum spelta L. 

Columbia, 7-5-11, G. M. R. 

var. a1bUJO. Alef. 

Columbia, 7-8-11, G. M. R.; 7-5-12. 

Yare coeruleum Alef. 

Columbia, 7-9-11., G. M. R. 

Tritioum thaou~ar Boiss. 

Columbia: 7-19-10, G.M. R.; 7-8-11,7-13-11, G. M. R. 

· 7-5-12. 

~riticum tumonia L. 

Columbia, 7-13-11,G. M. R. 

Tri tioum turgidum L. 

Columbia, 6-28-11, G. M. R. 

var. dinura. 

Columbia, 7-7-11, G. M. R. 

Triticum vulgare ViII. II, III. 

var. a1bidum Alef. 

Columbia, 7-7-11, G. M. R.; 7-5-12. 

var. a1 borubrum,'~ Xcke. 

Columbia, 7-19-11, G. M. R. 

var. aristatum Schftbl. 

Columbia, 7-1-11, G. M. R. 
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var. erythoepermum Koke. 

Columbia, 6-28-11, G. M. H.; 6-25-11, G. M. R. 

var. erythospermum aristatum. 

Columbia, 7-5-12. 

var. ferrugineum Alef. 

Columbia, 6-12-11, G. M. R.; 7-5-12. 

var. graeoum -Koke. 

Columbia, 7-9-11, G. M. H.; 7-20-11. 

var. Haines pedigree. 

Columbia, 7-6-12. 

var. leUcoepermum Koke. 

Columbia, 7-7-11, G. M. R. 
Triticum Vulgare ViII. II, III. 

var.Milturum Alef. 

Columbia, 7-3-11,G. M. H. 

var. l.lutioum Bayle. 

Oolumbia, 7-1-11, G. M. R. 

var. Nuticum Bayle. 

Columbia, 7-3-11, G. M. R. 

var. Muticum Alef. 

Columbia, 6-27-11, 6-28-]1, G. M. R. 

var. Pyrothrix A1ef. 

Columbia, 7-19-11, G. M. R. 

var. Ti betan :.: . 

Columbia, 7-5-12. 

Triticum Vulgare x Tritioum durum II, III. 

Columbia, 7-7-11, G. M. R. -
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Triticum durum Desf. x Tritiaum dicoccum Schrk. II, III. 

Columbia, 6-29-11, 7-3-11, 7-8-11, G. M. R. 

Triticum dicoccum Schrk. x Triticum Vulgare ViII. II, III. 

Columbia, 7-3-11, 7-7-11, G. M. R. 

Triticum dicoccum Schrk. x Triticum Vulgare ViII. II, III. 

Columbia, 7-4-12. 

Triticum durum Desf. x Triticum diococcum Schrk. II, III. 

Columbia, 7-4-12. 

28. Puccinia granuJispora Ell. & Gall. 

Allium canadense L. 0, I. 

Rock Bridge, 5-28-12, G. M. R. 

29. Puccinia Hellanthi Schw. (B. T. G. HI?) 

Helinnthus annus L. III. (B. T. G. 11?) 

Columbia, 10-15-07. 

TIelia."1thus hirsutus Raf. 11,1.11. 

McBaine, 10-8-10, G. M. H. 

He1ianthus Strumosus L. 0, I, II, III. 

Columbia, 7-2-03, L. E. C.; 10-15-07, J. P. B.; 5-~-08; 

5-10-10; McBaine, 10-8-10, G. M, R.; Pinnacles, 10-26-12; 

5-20-11, G. M. R. 

Helianthu8 tuberosus L. II, 111. 

Columbia, 9-28-08. 

Helianthus (SP_ indet.) 

Columbia, 7-2-03. 

30. Puccinia Impatientis (Schw.) Arth. 

Impatiens p allida Nutt. I. (B.:J..i
• G. 19) 

Columbia, 6-?-08, G. M. R.; 4-1-10, G. M. H.; 

5-l5~10, G. M. R. 
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31. Puccinis Krigiae Syd. (B. T. G. 55?) 

Krigia amplexicaulis Nutt. III. 

Oolumbia, 5-25-11, G. M. R. 

32. Puccinia Lobeliae Ger. (B. T. G. 68) 

Lobelia ayphilitica L. III. 

McBaine, 10-12-12, J. ~. B. 

33. Euccinia mary1andiea Lindr. 

Sanieula marylandica canadensis (L.) Torr. 0, I. 

McBaina, 4-27-12. 

34. Enceinia Maydis Bereng. (B. T. G. 71) 

Zaa mays L. II, III. 

Columbia, 10-16-10. 

35. ~cc1nia Menthae Pers. 

Blephilis hirsuta (L.) Raf. I. 

Oolumbis, 6-1-10, G. M. R. 

36. Puccinia Menthaa .Pars. 

var. Americana Burr. 

Monards fistulosa L. II, Ill. (B. T. G. 72) 

Rock Bridge, 10-19-12, J. ~. B.; Columbia, 11-10-12; 

Pinnacles, 9-26-12. 

Monarda fistulosa mollis L. I. 

Columbia, 7-14-03. 

37.Puocinia Myrrhis Sohw. 

Chaerophyl1um procumbens (L.) C?rantz. II. 

McBaine, 4-27-12. 

38.Puccinis obtecta ~eck. 

Soirpus americanuB ~ars. II, III. 

Columbia, 7-12-11, G. M. R. 
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39. Pucci nia Osmorrhizae (~eck) Cke. & Peck; 

oemorrhiza Clay toni (Michx) Clarke III. 

Columbia, 5-18-11, G. M. R.; 4-16-12. 

Osmorrhiza longistylis (Torr) DC. I. (B. T. G. 74?) 

Columbia, 5-4-09, G. M. R. 

40. Puccinia ~eckii (DeToni) Ke11erm. 

Oenothera biennia L. I. (B. T. G. 23) 

Columbia, 6-13-03; N, Jf.; 8-22-11, G. M. R. 

41. Puccinia peridermioapora (Ell. & ~racy) Arth. (B. T. G. 14) 

FraxinuB penns~!1vanica Marsh. I. 

var. lanceolata {Borkh.) Sarge 

Rook ~ridge, 5-28-12. 

42. Puooinia ph1ei-pratensia (Erika. &; Henn.) 

Eh1eum pratense L. II. 

Co 1umbia, 6-30-10, G •. M. R.; 10-5-12, G. M. R. 

43. Puocinia podophylli Sohw. 

~odophyllum peltatum L. 0, I, III. (B. T. G. 75) 

Oolumbia, 5-7-03; 6-13-03, B. M. D.; 6-16-07; 6-6-08, 

G. M. R.; 4-30-10; MoBaine, 6-7-10, G. M. R.; 
Oolumbia, 6-7-10, G. M. R.; 5-2b-11, G. M. H.; 5-14-12. 

44. I'uco· !nia ~o lygoni-amphi b ii .Per s • (B. T. G. 76) 

Geranium maou1atum L. 0, I. 

MoBaine, 5-12-10; 5-20-11, G. M. R.; 4-26-13, J. P. B. 
Columbia, 5-7-13, J. P. B • 

. Polygonum soandens L. II. 

Oolumbia, 7-1-11, G. M. R. 

Po1ygonum virginianum L. II, II!. 

Columbia, 10-10-12, J. P. B. 
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Po1ygonum Aore H. B. K. II. 

Columbia, 9-14-03; 10-10-10, G. M. R.; 10-16-10, G. M. R. 

Polygonum virginianum L'. II, III. 

McBaine, 10-8-10, G. M. R.; Oolumbia, 10-5-12, G. M. R.; 

MoBaine, 10-12-12. 

45. Euceinia rubigo-vera (DC.) Wint. 

Secs1e careale L. II, III. 

MoBai na, 6-7-10. 

Tritioum compaetum, Host. II, III. 

va r. Qreticum Mass. 

MoBaine, 7-4-12. 

vs'r. rufu1um Koka. 

Coltunbi8, 7-4-12; 7-5-12. 

Triticum dicoocum Schrk. II, III. 

var. Red Emmer. 

Oolumbis, ,7-4-12. 

var. Russian Emmer. 

Oolumbia, 7-10-12. 

Triticum durum Desf. 11,111. 

var. Africanum Kcke. 

Columbia, 7-12-12. 

var. Black Don, 

Columbia, 7-10-12. 

var. Chareon, 

Columbia, 7-10-12. 

var. (not gi ven) • 

Columbia, 7-5-12. 

Tritioum monoooooum JL., .' TI,. III 
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Columbia, 7-5-12. 

Tritioum spelta L. II, III. 

Columbia, 7-6-12. 

Triticum vulgare ViII. II, III. 

var. Caesium Alef. 

Columbia, 7-5-12. 

yare Early Java. 

Columbia, 7-5-12. 

yare leucospermum Koke. 

Columbia, 7-5-12. 

var. (not given). 

Columbia, 6-23-03. 

46. ~ooinia Ruelllae (B. & Br.1 Lagh. 

Rue11ia strepens L. II. III. 

(B. T. G. 67?) 

Columbia, 9-25-0D; 10-16-10. G. K. R.; 10-10-12, J. P. B.; 

· 10-5-12, G. M. R.; Perohe Creek, 10-22-12, J. P. B.; 

10-22-12, G. M. R.; Rock Bridge, 10-19-12. 

47. Puocinia Si1phii Sohw. 

Silphium perfoliatum L. III. (B. T. G. _79) 

Rook Bridge, 6-28-12. 

Bi1phium integrifolium Mlohx. III. (B. T. G. 79) 

Columbia, 10-27-12, G. M. R. 

48. Puccini. TarsXBoi (Reb.) Plowr. 

~ar8xaoum otficina1e Weber III. 

Columbia, 6-23-08, G. M. R.; 7-1-11, G. M. R.; 

KoBaine, 10-12-12, J. P. B.; Pinnao1es, 10-26-12, 

G. M. R. 
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49. Pttooinfa !hompsonii Hume. 

Carex !Tankii Kunth. III. 

Columbia, 10-17-12, G. M. R.; Perohe Creek, 10-22-12, 

G. K. R.; 10-~2-12, J. P. ~. 

50. Puooinia Vio1ae (Sohum.) DC. 

Vio la oucu11a ta Ai t. I. · 

McBaine, . 4-27-12, G. K. R.; Pinnaoles, 10-26-12, 

J. P. B. 

Viola Missourienais Greene I. 

Columbia, 4-16-09, G. M. R. 

Viola papilionaoeaPursh. 

MoBaine, 4-5-11, G. M. R. 

Viola pubescens Ait, I, II, III. 

MoBaine, 5-12-l0,G. M. R.; Columbia, 4-20-11, G. M. R.; 

MoBaine, 4-15-11, G. K. R.; Co lumbia t 5-25-11, G. M. R.; 

MoBaine, 10-15- 12, J. P. B. 

Viola acabriusoula Sohwein I. II, III. 

McBaine, 5-12-10, G. M. R.; Co1umbi a,5-25-11, G. M. R.; 

Co11unbla, 5-7-12, G. M. R. 

Viola striata Ait. I. (B. T. G. 84) 

Columbia, 4-l6-09, · G. 11. R.; MoBaine, 6-7-10~ G. M. R. 

51. Pucoinia Windsor.iae 'Sclnv. 

pte1eae trifo1ia ta L. I. (B. T. G. 31) 

Columbia, 5-1-1888; 5-13-03; 5-30-08; 6-1"08, G. M. R.; 

6-12-10; 6-21-10; 6-16-11. G. M. R.; 7-8-11, G. M. R.; 

5-21-12; 5-25-12; 5-28-12, J. P. B. 
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Tridens flavus (L.) Hitchc. II, III. 

Columbia, 9-28-08, G. M. R.; 10-14-10; 

10-5-12, G. M. R.; 10-1()-12; Rock Bridge, 10-19-12; 

Pinnacles, 10-26-12. 

52. Puccinia XBnthii (Schw.) 

Ambrosia trifida L. III. (B. T. G. 85) 

Oolumbi" 8-10-02, E. H. F. 

Xanthium canadense Mill. III. 

Columbia, 8-1-03; 7-13-11, G. M. R.; 

10-5-12, J. P. B. 

Xanthium strumarium L. (B. T. G. 85) 

McBaine, 10-8-10. 

53. Uromyces sppendicu1atus (Pers.) Lk. 

Phaseolus vulgaris (B. T. G. 93) 

COlllmbis, 10-1-04. 

Strophosty1es he1vols (L.) Brit. 

Rock Bridge, 10-19-12, G. M. R.; 10-19-12, J. P. B. 

Vignia sinensis (L.) End1. 

Columbia, 9-23-06, B. M. D. 

54. Uromyces Arissemae Oke. , 
Arissema dracontihm (L.) Schott. (B. T. G. 94) 

Columbia, 5-4-09; 4-24-10, G. M. H.; 5-10-10; 

5-!-10,.G. M. R.; McBaine. 5-20-11, G. M. R.; 

4-26-13, G. M. H.; Rock Bridge, 5-28-12, G. M. R. 

Arieaema triphyl1um (L.) Schott. (B. T. G. 94) 

Columbia, 6-6-08; 3-31-10, G. M. H.; Rook Bridge, 

5-28-12, G. M. H.; MoBaine, 4-26-13, J. P. B. 
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55. Uromyces Hedysari-panioulata (Schw.) Farl. 

Desmodium oanesoens (L.) DC. III. 

Columbia, 9-23-03, B. M. D.; MoBaine, 10-8-10, G. M. R.; 

Perohe Creek, 10-22-12, J. P. B. 

Desmodium pauoif1orum (Nutt.) DO. III. 

PeroheCreek, 10-22-12, J. P. B. 

Desmodium paniculatum (L.) DO. III. (B. T. ~. 96.) 

MoBaine, 10-12-12. 

Desmodium rigidum (Ell.) DC. III. 

McBaine, 10-12-12, J. P. B. 

Desmodium (sp. indet.) III. 

MoBaine, 10-12-12, J.P. B. 

56. Uromyaes Howei Pk. 

Asolepias purpurascens L. II, III. 

North Jefferson, 8-22-11. 

Asclepias syriaoa L. II, Ill. (B. 'lie lie 98) 

Oolumbia, -'?-03, B. M. D.; 10-17-12; 11-1-12. 

57. Uromyces Junoi-tenuis Syd. 

Junous tenuis Willd. Ill. 

Columbia, 9-19-03. 

Si1phium perfoliatium L. 0, I. (H. 'lie G. 10) 

Co llunbia, 5-15-10. 

, 58. Uromyoes Lespedezae-procumbAntis t Schw.) Lagh. (B. '1'. lZ. 99) 

Lespedeza frutesoens tL.} Brit. 111. 

Columbia, 9-27-04. 

Lespedeza repens (L.) Bart. III. 

( ? ) ( ?-?- .( ) 

Leepedeza virginica (L.) Brit. Ill. 

Columbia, " 11-10-12. 
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59. Uromyces Poinsettiae Tranzsch. 

Euphorbia dentata Miahx. II, III. 

Columbia, 9 .. ?-02, B. M. D.; North Jefferson, 

8-22~11, G. M. R. 

60. Uromycas Polygoni (Pers.) luckel 

folygonum orectum L. II, III. 

Columbia, 10-10-12. 

61. Uromyces proeminena (DC.) Lev. 

Euphorbia ~reslii GU9S. III. 

(B. T. G. 100) 

(B. T. G.) 

(B. T. G. 11) 

Columbia, 9-11-02, 9-23-06, B. M. D.; McBaine, 

7-4-11, 10-12-12, J. P. B. 

62. Uromyces Toxicodendri Berk. & Rav. 

Rhus Toxioodendron L. III. (B. T. G. 102) 

Columbia, 9-25-03, B. M. D.; Rock Bridge, 10-19-12, 

J. P. B.; 10-19-12, G. M. R.; (1), (?-?-?) 

63. Uromyces Trifoli! (Hedw.) Lev. 

Trifolium pratense L. II • 

. Columbia, 6-25-03; 10-5-12, G. M. R. 
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Aecidial Forme 

Below is given a list of forms sh~wing only the 

aecidial stage of development. They probably are the 

aecidial stages of forms belonging to the genera found in 

the -looal collection. 

64. Aecidium abundans Peck. 

Symphorioarpus orbioula tus Moench I.­

Columbia,' 5-31-11, G. M. R. 

65. Aecidium oompositarum Mart. 

Ambrosia trifida L. I. 

McBaine, 6-7-10; 5-18-11; 5-25-11, G. M. R. 

66. Aecidium oompositarum Mart. 

He1ianthus strumo8Us L. I. (B. T. G. 10) 

Columbia, 5-19-08; 5~10-10; McBaine, 5-20-11, G. M. R. 

Rudbeokia laciniata L. I. 

McBaine. 5-12-10; 5-20-11, G. ~l. R. 

67. Aecidium Xanthoxylii Peck. (B. T. G. 40) 

Xanthoxylum americanum Mills. 

Columbia, 6-13-03; 6-11-11. 
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Discussion and Notes on Speoific Forms 

Coleosporium Solidaginis (Sohw.) Thftm. This rust is 

listed by Arthur as heteroecious with the aecidial stage upon 

Pinus rigida Mill. This host does not occur in -·this region so 

that this form is properly placed with the hemiuredo group in 

this list. 

Me1ampsora Bigelowii Thftmand Me1ampsora Medusae Thtlm are 

given by Arthur as heteroecious with the aecidial stage upon 

Larix Lya1li. No Larix species are known here so that these 

rusts are properly classed as hemiuredo forms. 

GymnosporangillID Nidus-avis Thaxt., is given by Sydow 

as having the aecidial stage on Amelanchier and Cydonia species. 

Infeotion experiments by Arthur (MYcologia, Vol. 2, p. 230) ob­

t ained no results for teleutospore sow! ngs upon Amelanchier, 

but resulted in 0 upon Crategus Pringlei and 0 I upon Pyrus ioensis. 

Puccinia Bo11eyana Sacc. Arthur combines this form 

with Puccinia Atkinsonia Diet'. under the name Puccinia Sambuci 

(Schw.) Arth. (Bot. Gaz. Vol. 35, p. 14) for the reason that 

Sowings of te1eutospores from Carex trichochar~and Carex 1urida, 

the telauto hosts of P. Bolleyana and P. Atkinsonia respectively, 

gave aeoidial infections upon Sambucus which is listed by Sydow 

to be the aecidial host of P. Bolleyana. 

Puccinia coronats Cda. Sydow has divided this form 

into "P~lcoinia Lolii Niels. and Enccinis coronata Cda. on the 

basis of cultural experiments by Nielson and Klebahn. The former 
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has its aecidial stage upon Rhamnus cathartica L., the latter 

upon R. Frangula L. The American hOEts of P. coronata are R. 

cathartic.a C-introduced), R. lanceolata Pursh, and R. carolinians 

Walt. It has not been experimentally determined whether or not 

the American. form is the same as the two European forms although 

it appears to be clo aely related in having one common ho st, R· • 

. cathartics. Since the American P. coronats is not definitely known 

to occur in the two distinot forms of the European rust, it is 

thought best to list it here under the older name, Puccinia coronata 

Cda. 

Puocinia Cyperi Arth. This is ~ot listed for this host 

by Sydow. 

Puccini8, Eato·niae (Schw.) Arth. This form is not listed 

by Sydow. The. relation of Ranunculus abortiovs and Sphenopholis 

pallens (Spreng.) Saribn. (Eatonia pennsylvanica Gray), as aeoidial 

and teleuto hosts resp~otively, was determined by Arthur (Jour. MYc. 

Vol. 10, 1904, p. 18.) 

Puocinia He1ianthi Sohw • . Sydow . does not list this form 

as having an aecidia~ stage. Arthur (Jour. Mfc. Vol. LL, 1905, p. 

15; Jour. )lye. Vol. 10, 1904, p. 12) has produced this stage on 

several spect"es by teleutosporic sowings. Careleton also obtained 

an aecidial stage by teleutos:r~ric sowings. It is ste-ted as oc­

curring rarely. (Bul. Plant Industry, 1904, Tol.· 63, p. 12.) 

Puccin1~ Impatientis (Schw.) This ienot listed by Sydow. 

Arthur (Bot. Gaz. Vol. 35, 1903, p. 19) showed the connection of the 

a~aid1al stage .upon Impatiens pallida .Nutt. with the uredo 

and teleuto stages appFJsring on Elymus virginica. Later, 
'--, 
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in MYcologia t Vol. 2, 1910, the latter stage is reported to occur 

upon E1ymus striatus and E. canadensis. Arthur believes it is 

found on all E1ymus species oocurring east of the ROoky Mountains. 

Puccinia Maydis Bereng. , ::;yn • .P. Sorghi Sohw. No 

aeoidial stage is described by Sydow. Arthur (Bot. Gaz. Vol. 

38, 1904,pp. 64-67) desoribes this stage which occurs upon OXa11s 

oornicm.lata L. 

Puccinia PodophyllI Schw. Arthur states (Jour. Mro. 

Tol. 11, 1905, p. 65) that the seoondary aecidia desoribed by 

Sydow (Monog. Ured. To1. 1, p. 526) are due to teleutosporic 

germinations and infection on the host. Sowings of aecidiospores 

produced no secondaryaecidiospore~,resulting only in te1eutosporea. 

' Sydow aleo eta tea that the primary a'ecidial stage occurs early 

and the seoondary aecfdial stage later with the teleutospores. 

A heavy ae'cidial, st~ge waw found on May 7, 1913, in Columbia wi th 

teleutospores appearing on the sheath enclosing the leaf stalk 

at the base, on the leaf stalk, and on the lea ves. 

Puocinia £blygoni-amphibii Pers. This for.m is listed by 

Sydow as having only the II ' and 111 stages. Arthur (Jour. My-e. 

Vol. 12, 1906, p. 18) found (after ~anzsoh, st. Petersburg; that 

,an aedicialstage oocurred on Geranium maculatum L. 

Pu'coinia Rubigo-vera (lJu) Wint. This rust is divided 

by Sydow into P. glumaraID with five, and P. dispersa with six 

SUb-groups, on the ground of restric~ion to certain hosts. 

~e form ~. glumarum has not been reported in America. The form 

that appears here,as desoribed by Oar1eton, Bul. 16, pp. 20-46, 
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does not correspond to the European i"orms in its distriblltion 

among the various hosts, so that the American form seems to show 

a specialization into piologic forms different from that 01" the 

~uropean forms. Freeman and Johnson (Bul. 216, U. S. Dept. Agr. 

Bureau of ~lt. Ind., 19l1j experienced no difficulty in trans­

ferring the American form from one grain host to another. The 

form found in the local oollection corresponded most closely to 

P. triticina ~rikss. listed in Sydow, but was not confined to 

the hosts listed there. In view of these facts, it is thought 

best to list the rus·t here under the old name • . 

Uromyces Howei Ek. This rust is not reported by 

Sydow or Arthur for this host. 

Uro'myces proeminens (DU.) Lev., and Uromyces £oinsettiae 

~ranzscp. are combined by Arthur under the name u. proeminens 

(lJl~.1 Arth. 

Uromyces Toxicodendri Berk. & Rav. This is listed by 

Arthur under the name ~i1eolaria 2oxicodendri (Berk. & Rav.l Arth. 

and described as having pycnidia present,but not aecidia. Sydow 

describes no pycnictia out speaks of primary and secondary uredo­

spores. 

Uromyc8a Trifo1ii (Hedw.) Lev. This is grouped by 

Arthur with U. Trifolii-repentis (Cast.) Lira. under the name 

Nlgredo Trifol1i (Hedw.) Arth, and described as having pycnidia 

and aecidia. 
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Relation to Hosts 

Only a few rust forms have been reported on the ferns 

and none of these are represented in the local collection. Of 

the forms oocurring on the seed plants by far the greater nl~ber 

are found on the Angiosperms. In faot only three species of 

G~osporangium have been oo11ected on one Gymnosperm of the pine 

family, Juniperus virginiana. The Angiosperms, on the other 

hand, are represented by twenty-seven families. 

The distribution of the rusts found on the local flora 

by ~~i1ies and genera of rusts and hosts, is given in Table III. 

The Coleosporiaoeae and Uredinaoeae are limited in the local 

oolleotion to one or' two families, and listed by Arthur on ten 

and thirty-one, respeotively. The Puooiniaoeae are found on 

thirty-one families and listed by Sydow on one hundred and nine-

teen for the published genera. Gray lists one hundred and forty-

six families of seed plants for the oentral United states and 

Canada, and Daniels one hundred and four for Columbia and vicinity, 

so it may be seen that the limited charaoter of the present mst 

oollection is at least not necessarily due to a corresponding 

smallness of the number of possible host families. 

In Table III the genera Puooinia &nd Uromyoes are seen 

to be the most varied in kinds and hosts. A oomparison of these 

with Sydow's lists is given in Table IV. 
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Table IV 

Rust Genera Host Families Host Families in 
in Sydow Boone Co. Collected 

Puccinia 91 19 

Uromyces 61 8 

Gymnosporangium 3 2 

With these is inserted the genus Gymnosporangium, which is pecu-

liar in its close restriction to two widely separated families 

wherever it appears. 

A summary of Table ill shows for the three famil ies of 

rusts present in the collection, a total of eight gene ra and 

sixty-two species, most of which belong to the Pucciniaceae. 

These occur on hosts representing thirty-four families, sixty-

nine genera , and one hundred and twenty-six species. The host 

families showing the largest representation are the Gramineae with 

ten genera and twenty-two species and t he composites with nine 

genera and twenty-seven species. 

ARtoecious and Heteroecious Rusts 

As stated previously, rusts are divisible into autoecious 

forms having all the stages present in the life cycle occurring 

upon a single host; and heteroecious forms having usually two 

hosts, one with t he 0 II stages present, termed usually the 

aecidial host, the other with the II III stages or III alone, 

termed here the teleuto host. Where heteroecism occurs, the 
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aecidiospores can give rise only to the II and III or III stages 

upon the teleuto host, and the sporidia to the 0 and I stages 

upon the aecid~al host. A reference to Table III will show that 

on some host families only the II and III or III stages are 

present, and on others only the 0 and I stages. For any particu-

lar form the II and III stages are limited in all cases to one 

family of hosts, while the 0 and I stages may occur on one or 

several other families. In Table V is given ~ list of the 

families of host plants arranged according to Gray's Manual, show­

ing the relation to the rust genera present in the Boone Coun4Y 

oollection. 

In Table VI is given a summary of the host families 

given in Table V, according to rust genera. The genera Puc-

oinia and Uromyces are seen to be the only ones containing both 

antoecious and heteroecious forms. 
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Presence of Spore ~orm8 

According to the division of rusts into Eu, Brachy, 

Opsis, Hemi, Micro, and Lepto types, and further into Antoecious 

and Heteroecious forms, the distribution of the genera present 

in the local collection is given in Table VII. No Brachy 

forms are present. The Micro and Lepto forms are grouped to-

gether for the reason that the distinguishing character of im- . 

mediate or delayed germination of the teleutospore is known for 

but one of the fOl~, Puocinia Xanthii. This is a Lepto form. 
and Puccinia 

The genera Uromyces are here again seen to show the most diversity. 
one of 

The genus Uromyces is predominantly Autouredo for.m~. The puc-

einias are one-half Euheterouredo forms. Most of the seven 
if . 

Hemi-Puecinia.$ all the facts were known, would d. oubtless prove 

to be Eu forms. 

In the following pages are given lists of the different 

types. Wi th each fa rm is also gi ven a list, . as complete as 

possible, of the hosts present in the local flora,upon which each 

may oocur. The hosts on which the rust is present in the co1-

lection already made, are indicated by an asterisk beforo each 

specific name. Hosts occurring in the collection and not 

previously reported as hoets for the particular form, are indi­

cated Similarly by two asterisks. Hosts with the specific name , 

preceded by a small circle (0) are cultivated forma. 

The large number of hosts unrepresented in the present 

co1lection shows again the incompleteness of the collection. 





42 

Euautouredo Porma (0, It II, III.) 

Phragmidium americanum Diet. 

tlosa lumulis Marsh., -Csp. indet.) 

Phragmidium ~otentillae-canadensis Diet. 

~otentilla ·canadensis L., Montspeliensis L. 

~uooinia asparagi DO. 

Asparagus *officinalis L. 

Puccinia granilispora Ell. & Gall. 

Allium *oanadense L. 

Puocinia Helianthus Sohw. 

Helianthus *annuus L., d,i vari cs tus L. J *hirsutuB .Haf. t 

strumosus mollis T. & G., ·strumosus L., *tuberosus L. 

Puooinia marylandica Lindr. 

Sanioula *marylandica oanadensis IL.) Torr. 

~uooinia Menthae ~ers. var. americana Burr. 

Bleplilia *hirsuta (Pursh.) Benth., Hedeoma pulegioides (L.) 

,iJers., .Mentha canadensis glabrata (Benth.) Fernald., 

Monarda Bradburiana Beck., *fistulosa L. 

Euccinia osmorrhizae (Pk.) Oke. & Pk. 

Oamorrhiza ~Cl~ytoni (Mlchx.) Clarke., longistylis (Torr) DC. 
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Puccinia Violae fSchum.) DO. 

Viola blanda Willd., *cucullata Ait., hastata Michx., 

~*missourieneis Greene., palmata L., pedata L., 

~*papilionaceae £Urah., *pubescens Ait., rotundifolia 

Michx., *scabriuscula Schw., ·striata Ait. 

Uromyces appendiculatus (Pers.) Sk. 

Phaseolus *vulgaris L., strophostyles *helvola (L.) Brit., 

*Vlgnia sinensis (L.) Endl. 

Uromyces arisaemae Oke. 

Arisaema ~'Draoontium (L.) Schott., ""triphullum (L.) Sohott. 

Uromyces hedysari-panlculata (Schw.j Farl. 

vesmodium bracteoaum Michx., bracteosum longifolium (T. & ~.) 

Robinson., canadense (L.) DC., ~ canescens IL.) DC., 

DillenilDarl., grandiilorum (Walt.) DO., i11inoense 

Gray., ·paniculatum (L.) DC •• *pauoiflorlUD tNutt.) DC., 

rotundifolium (Michx.) DC., *rlgidum (Ell.' DC., 8essi1i­

folium (Torr.) T. & G. t viridiflorum (L.) Beck., 

* ( sp. inde t • J 

Uromyces Howei ~k. 

Asclepias decumbens L., incarnata L. t ~purpurascens L. t 

quadrifolia Jacq., ~syriaca L. t tuberosa L. 

Uromyces £espedeza-procumbentis (Schw.) Lagh. 

Lespedeza *frutescene (L.) Brit., procumbene Michx., 

~ repens (L.) Bart., tituvei Nutt., violaoea (L.) Pers., 

~virginica tL.) Brit. 

Uromyces ~oinsettiae i'ranzsc.}J.. 

Euphorbia ·j-dentata .Michx., heterophylla L. 
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Uromyces ~olygoni (Pers.} Fuckel. 

~olygomun aviculare L., ~ereotum ~. 

Uromyces proeminens (DC.) Lev. 

~uphorbia corollata L., heterophylla L., humistrata ~ngelm., 

maoulata ~., marginata ~ursh., YPreslii Gnss. 

~uheterouredo Forms to, I, II, ill.) 

Coleosporium solidaginis tSchw.J Thttm. 

A. ~inus rigida Mill. 

B. Aster cordifolius L., Drummondii Lindl., dumosus ~., 

ericoides L., laterifolius tL.) Brit., paniculatus Lam., 

paniculatus simplex (Willd.) Burg., prenanthoides Muhl., 

·saggittifoliuB Willd., salicifolius ~am., ~Trades­

cant! L.t umbellatus Mill. 

~olldago ~; caesla L., ~canadensis L. t graminifolia (L.) 

Salisb. t :-:~ latifolia L., '~;nemoralis Ai t., procer~ Ai t., 

-';;radula Nutt., rugosa M.ill. , ~' serotina Ai t., ulmi­

folia .Muhl. 

Melampsora Bigelowii fhftm. 

A. Larix .Lyall i ~arl., de oidua Mill. 

B. Salix amygdaloidea Anders, cordata Muhl., cordata angus-

ta ta tPurah} Anders, '';- longifolia MUhl. t longipes Anders., 

Missouriensis Bebb., nigra Marsh. 

Melampsora Medusae Thttm. 

A. ~arix (species.) 

B. ~opulus *deltoides Marsh. 

Puccinia agropyri Ell. & Ev. 

A. Olema tis *virginiana L. 

B. Agropyron Smithii Rydb. 
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~ocinia albiperidia Arth. 

A. Ribes oynosbati L., ~- gracile Ilichx. 

B. uarex pubesoens M'UhI., squarrosa L., orinita Lam. 

Puocinia Bolleyana 8aco. 

A. Sambucus ~aanadensis L. 

B. Carex triahoaarpa aristata (H. Br.) Bailey., Pr~nkii 

~unth. 

~ucoinia oaricis '(Sahum.) Rebent. 

A. urtioa dioioa L. t graoilis Ait. 

B. uarex orinita ~am., pallesoens L., pennsylvanica Lam., 

'rostrata utriculata (Boott.) Bailey t straminea ·)lilld. 

(The hosts in the collection were not identified be­

oause of insuffioient material.) 

Puooinia Oaricis-Asteria Arth. 

A. Asteria ~oordifoliua L., panioulatuB Lam., salioi 'foliua 

Ai t . ·t *sagi tti fol ius Wede. 

B. uarex rosea Sohrk. , 

~aoinia uaricis-Erigerontis Arth. 

A. Erigeron annuus (L.) Pers., pulohellus Miahx., oanaden­

sia L., philadelphiaus L., ramosua ,Walt.} BSf. 

B. tJarex straminea ·willd. 

Puccinia uariois-Solidaginis Arth. 

A. Solidago bicolor L. t caesia L. t canadensis L., gramini­

folia (L.) Salisb., *latifolia L., rigiaa L. t sero­

tina ~t., **speciosa Nutt., *ulmifolis Muhl. 

B. uarex Jamesii ~ohw., stipata Kuhl. 
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Euocinia coronataCorda. 

A. Rhamnus oathartica L., lanceolata ~ursh. 

B. Agrostis alba L., alba vulgaris (With.) Thunb., alopecuri 

pratensis L., aveva *sativa L. t ~estuca elatior L., 

Lolium perenne L. 

~uocinia Eatoniae Arth. 

A. Ranunoulus *abortivus L. 

B. SphenopholiB pallens (Spreng.) Scribn. 

Puccinia graminis ~ers. 

A.~~-~---~----- (No aecidial host known here). 

B. Argostis alba L. t alba vulgaris (With.) Thunb., 

hyemalis (Walt.) BSE. 

Alopecurus pratensis L. 

Arrhenatherum elatine (L.) Beanv. 

Avena "'sativa L. 

Bromus ciliatus L., hordeaceus L. t secalinus L. t 

tectorum L. 

Dactylis *glormerata L. 

Blymus canadensis L. t oanadensis glaucifolius tMuhl.) Gray~ 

striatus Willd., virginicus L. 

J!le'stuca orina L. t ootoflora walt. 

Hordeum jubatum L. t o*distiohon., o*tetrastiohon., 

o*hexastichon., o*vulgare. 

Koeleria oristata (L.) Pers. 

Leeraia oryzoides (~.J sw. 
Lolium perenne L. 

~oa compressa ~.t nemoralis L. t pratensis L. 
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Sphenopholis obtusata (MIchx.) Scribn. 

°Secale cereale L. 

TrItIcum o*compactum, o*dIcoccum, o*durum, o**freycenettI1, 

o~onococcum, o*polonlcum, o*Spelta L., o**thaondar L. t 

o**turgidum, o*vulgaris Ville 

Puccinia ImpatientI~ (Schw.) Arth. 

A. Imp~tIenB *pallida Nutt. 

B. Elymus canadensis L. t striatus Willd., virginicus L. 

Puccinia Maydis Bereng. 

A. Oxalis corniculate L. 

B. Ze8 o*mays L. 

Puccinia obtacta Pk. 

A.. B1dens ' frondosa L., connata Muhl. 

B. ' Scirpus*amerlcanus Pars., valldus Vahl., occidentalis 

, (Wats.) Chase. 

Pucclnia PeckI1 (DeTon1) Xellerm. 

A. Oenothera ' *blennis L. 

B.Oarax trlchooarpa Muhl. 

Puccinls per1darmlospora (Ell. & Tracy) Arth. 

A. FraxiPus americana L. t nigra Marsh., *pennsylvanica 

Marsh., pennsylvanica laneeolata (Borkk.) Sarge 

B. Spartina oynosuroidas (L.) Roth. 

Pucolnia Polygonl-amphibl1 Pers. 

A.. Garan1 UID: *macula tum L. 

B. polygonum *acre HaX., amphibium L. t convolvulus L., 

durmatorum L., Muhlbergl1 (Waien.) Wats., lapathl-

folium L. t pennsylvanioum L. t Persioaria L. t *scandens L. t 

*vlrg1n1anum L. 
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~uccinia Rubigo-vera (DC., Wint. 

A. (no aecidial host is known for America.] 

B. Bromus hordeaoeus L., Hordeum hex8stichon L., jubatum L. t 

°vulgaris, 5ecale o"oereale., Tritioum o*oompaotum., 

o*diooooum Schrk., u*durum Desf., u*polonioum L., 

o·spelta L., o·*thaoudar Boiss., g*turgidum L. t o*vul-

gare ViII. 

~uccinia windsoriae Schw. 

A. ~telea ~trifolia. 

B. tridens ~ flavus fL.) Hitchc. 

Uromyces junci-tenuis Syd. 

A. Silphium integrifolium Michx., laciniatum L., +perfoliatum 

L., terebinthinaceum Jacq. 

B. cJ"uncus dichotomus Ell., dichotomus plataphyllus Wiegand., 

*tenuis "illd. 

Qpsiautouredo Forms (u, It IiI.) 

Gymnoconia peckiana (Howe) iTot. 

Rubus *allegheniensis .tort13r, oocidentalis L., :" villosus Ai t. 

Puccinia ~odophylli Schw. 

Podophyllum ~peltatum L. 

Qpsiheterouredo ~orms (0, I, III) 

Gymnosporanium clavipes eke. & Pk. 

A. urataegus*punctata Jacq. 

B.-Juniperus virBinianum -" . 

~ymnosporangium globosum sarl. 

A. ura taegusbil tmorea"na Bead., *Uhapmani Ashe., coccinea L., 

coccinoides Ashe., *urus-galli L. t macrantha Lodd. t 
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mollis (T. & G.) Scheele., phaenopyrum Medic., punctate 

Jacq., pyriformis Bri t •. , *rotundifolia Moench., tomen­

tosa L. 

Pyrus malus L., communis L. t americana (Marsh) DC. 

Gymnosporangium Juniperl-virginianae Schw. 

A. pyrus angustifolia Ait., *ioensis (Wood) Bailey. malus L. 

B. Juniperus *virginiana L. 

Gymnosporangium Nidus-avis Thaxt. 

A. Amelanchier canadensis (L.) Medic. 

~yrus ioensis (Wood) Bailey. 

B. Juniperus *virginiana L. 

Hemiuredo Porms (II, III) 

Bubakia crotonis tOke.) Arth • 

. Crotonis *capitatuB Miohx., ~Monanthygnus Miohx. 

Ooleosporium ~lephantopodis Schw. 

Elephantopus angustifolius SW., *carolinianus Willd., 

nudatus \iray, tomentoBus L. 

Ooleosporium Terebinthinaceae tSchw.) Arth. 

Earthenium integrifolium L., Silphium *integrifollum Michx., 

laciniatum L., ·perfoliatum ~., terebinthinaceum Jacq. 

Coleosporium Vernoniae B. & C. 

Vernonia altissima Hutt., *Baldwini ~orr., crinita .Raf •• 

fasiculata Michx., *glauca (~.i Willd., missurica Raf •• 

noveboracensis wil1d. 

~uooinia Cyperi Axth. 

uyperus 18sculentus ~., filmiculmis Vahl., strigcsus L. t 

~' '' 'Halll1 Brit. 
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~ccinia ~11i6iana Thuem. 

Andropogon furcatus Muhl., *scoparius Michx. 

Puccinia ~rigiae Syd. 

Krigia ~amplexicaulis Nutt. 

Puccinia n~rrhis Schw. 

Chaerophyllum ~procumbens (~.) Crantz. 

Puccinia ~hlei-pratensis Erikss. & Henn. 

Phleum ~pratense L. 

Puccinia Ruelliae (n. & Br.) ~agh. 

Ruellia *strepens L. 

~ccinia iaraxaci (rlebent.j £lowr. 

'faraxaaum *officj nale ·vyeber. 

Uromyces Toxicodendri bark. &; riav.. 

Rhus canadensis Marsh •• ~Toxicodenron L. 

Uromyces irifolii ,Hadw.) Lev. 

~rifolium hybridum L. t medium ~., ~pratense ~. 

Microuredo & Leptouredo Forms 'I~l) 

Puccinia ~obeliae ~er. 

Lobelia ~ syPhilitica 1. 

~uccinia 5ilphli Schw. 

Silphium :; integrifollum iViichx., ·perfolia tum ~. 

£Uccinia Thompsonii Hume. 

Uarex ~~rankii Kunth. 

ruccinia Xanthii dchw. 

Ambrosia artemlsiifolia ~. ,psilostachya iJ0., trifida i.e. t 

Asntnium ~ canadense Mill.,*strumarlum. 
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As already stated, the present collection consists of 

eight genera end Aixty-two species occurring on one hundred and 

twenty-six djfferent hosts. Although only the relatively com-

mon rusts have been secured, and no systematic attempt has been 

made to obtain all the existing forms, the collect jon may be 

considered,at least,as fairly representative. However, only 

a beginning has been made,and careful search for these plant 

parasites will result in adding to the collection many ad­

ditional species, as well as adding to the known distribution of 

species already obtained on new hoste. Further study will 

doubtless reveal a large and diversified rust flora in this 

region. 
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ILLUSTRATIONS. 

The following photographs show 

a few of the commoner rust forms mentioned 

in the preceding list. Most of these were 

collected in April and May of the present 

Spring, 1913. 





puce INIA PODOPHYJJJJI 

Stages 0, I, III 

Collected May 7, 1913 

Columbia, Uo. 





GYMNOSPORANGIUM JUNIPERI-VIRGINIANAE 

Aecidial stage on pyrus Malus 





GYlrnOSPORANGIUM JUNIPERI-VIRGINIMiAE 

Cedar apples with teleutosporio masses 

entirely protruding. 





GYMNOSPORANGIUM .JUNIPERI-VIRGINIANAE 

Cedar apples with teleutosporic masses 

protruding slightly. 





• 

GYlmOSPoRANgIUM GLOBOSUM 

Cedar apples with globular teleutosporic 

masses protruding~ 





G~¥rnOSPORANGIUli NIDUS-AVIS 

Witches broom with teleutospori~ 

masses protruding from wool por-

tions. 





puce IIUA. GRAM IN IS 

Uredo stage on seedlings of Avena sativa 





PUCCINIAEODOPHYLLI 

Aecidial stage on lower surface of leaf 





UR OMYC ES ___ .AR IS AEMAE 

Aecidial stage on leaves Rnd flower of 

Ansaema triphyllum. 





puce IN I! .. EATON IAE 

Aecidial stage on Ranunaulus abortivus 





puce INIA.,.VIOLAE 

Aecidial stage on Viola scabriuscula 





GYMNOO01~-IA PIDKIANA 

Aecidial stage on Rubus Allegheniensis 
















