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KOTES OX THE OCCURRENCE AND DISTBIBUTION OF 
UREDINErE. 

VERYlittle attention has been given to tlie distribution of para- 
sitic fungi, cxcept so tar as to note their occurrence on host-plants 
of lnore or lcss close relationship, and that the,v are usually some- 
w1i:it more abundant in wet seasons and places t,han in those that 
are dry. But c!os~ obaerration ~eveals  more facts than these, and 
some that are peculiar11 interesting. 

Strictly speaking, the parasitic fungi are affectecl by but two 
of the elements of envirorinlent concerned in the distribution of 
pl~anerogarna. These are femnperutu?-c and rizoist~tre, while Aomer- 
ing plants are also affected by differerlces in kind of soil and 
axliount of light. 

IIowerer, there is a kind of distribution of para~itic fungi, 
scarcely to be called geographical, altiiough such distribution has 
probably been caused by clianges in the anatomy ancl physiology 
of tlie host, which changes were themselves ca.used by variations 
i n  soil and clin~a,te. I refer to cases of certain hosts n-11ich sup- 
port certain fungi in one locality and not in another. Of course, 
it may be said that in one or more of these localities there has yet 
been no chance for infection, but in  nurnerous cases this is, to 
say the least, rather improbable, ancl sometimes the hosts are dis- 
tributecl so as to cornpletelg connect these localities, and yet 
without general distribution of tAe fungi. IIoreover, some of 
these hosts are annuals, or occasionally birnnials, so that it cannot 
be said that the fungi'are prevented from sprcacling by the cir- 
cunlstance of their being reproduced yearly from l~erennial 
mycelium a~li l  not by infection by germinating spores. 

Again, ~rliile a g~ oup of species (a genus, for inst,ancc) in one 
locality may all be attacked by a certain fungus, in ailother local 
ity, where these hosts are all represented, only a part of t,ile group 
may be affected by the same fuugus. 

Certain fungi havc also peculiarities of occurrence in point of 
time. After being reproduced annually for several years, they 
may sndclrillr disappear for an indefinite period, or leappear after 
certain intervals of time. 

In illustration of these general statements, it inay br of interest 
to give here some obiervations that I have tnatlc on the distrihu-
tion of Uretlinea in Kansas, covering a period of about six yea1 s. 

In  the first place, it  seems to be true that Aecidia require more 
moisture tlian the other stages, and tele~ztosl~ores the least. In 
Kansas. east of the 96th meridian, the species of Aecidia number 
about fifty, and tele?ztnspores (of all genera) sixty-fire ; while \ ~ e s t  
of the same meridian tne proportion is about twenty-three of the 
former to fifty of the latter. The telentospores of western Kansas, 
it is seen, are more than twice the Aecidia. The difference in 
rainfall of the two portiolls is well known. But all U r e d i n e ~  are 

probably more abundant in wet seasom than in dry seasons, and 

a120 more abundant in warm seasons than in cool seasons. This 
season has been much earlier than the preceding one, and has 
been marked by a number of unusually hot days, alternating with 
heavy rains. Moreover, the rains have continued to date, and 
were quite frequent just a t  harvest time. The lest~l t  has been 
a season unusually favorable for rusts. The follo\ving species 
have been collected in large quantities this season: Aecidizcn~ 
peclcii , De Toni. on Oenothera bienrzis; Aecidircnz ez~phorbice, 
Gt~lel.; A e c i d ~ u ? ~ ~  on Viola fnlnlota, L., var.ciola>, Schum., 
cucullala, Gr., aiid cultivated pansies: Aecidizc?~~ zalztkoxyli, Pk.; 
ilecid~unz cepholuirtl~i, PB. ; Ptccc~?zzu grccnsl??is, Pers. 11.; Uro-
pyzis petnlostc.i.izouis (Far1 ), De Toni ; Roestella piratn, Thaxt.,  
on Pirus eoronu? iu ; LTyedo cceoma-nitens, Schulcin., on R~ibus  
vt7lostcs (cult.) and Rubzes ea?zude?~si~. Immensc numbers of 
spertnogonia wcre found \rith Aec~idiu??z peckii, De Toni, ant1 with 
the Uropgzis. Roesfelin, aiid Uredo ca'orna-niteirs, Schw., above 
mentioned. Pztcci?z~ag )  anzinzs, Pers., has been ynite destructive 
to gtains, especially oats, orer the greatcr part of the State, but 
l?articnlarly in the eastern portion. It is a very interesfing fact 
that, while this tpeclea mas quite rare last year, it is the predomi- 
nating rust of grains this Sear, and has caused extensive damage. 
Last year Pztcc~ntu coronoiu. Colela,, was I ery abundant on oats, 
but thit yrar. irr  repeated examinalionq, I have been unablr to find 
a single specitnen. Eveti P. rubigo-veru (D. C.), Wint., the ever- 
present gra~n-rust,  is \ eiy scarce this seaion. 

The gleattst clarnage froin rust prior to this season that I ~eca i l  
was in 1877, mhen thele uas  a severe rust scourge over northern 
Kansas. Xany ljelds of wheat n e i e  entiwly drstroged, ancl never 
l~arvested. Snlphur-like clo~~cls spores tilled the air and irri- of 
t a t 4  the nostrils of the workmen. I had no lrno\\.leclge of botany 
then, but a vi~7id remembrance of the general appearance of the 
lust. coupled with my piesent knowledge of the differences be- 
tween the species, inclines rile to believe that it was Pucczlzict 
grarr~iqzis, Pers., that did the damage. I have always douhlecl 
the usual stateinents that P. rztblgo-ce?-a is the 111st that usually 
does the damage in this country, and this season the facts in 
Kansas strongly confilm my opinion. Of coarse, the last named 
rust IS the mote common from year to year, but scldoin attacks 
the bteru to any great extent, and, in my own experience. any 
amount of i t  on the l e a ~ e s  usually does little damage, but nhen 
the etcrn beconlps covered with red powder and finally weakens 
and falls, and the giain shrivels, and the straw becoin~s very 
light, then you may guess that Pucciltiu qra??z l?7 is is in tlir field. 
Hovveker, there may be facts ftom other portlons of the country, 
even this season, that furnish contlary evidence, for auglit T 
knolv. 

The above facts call up futther instances of variations in the 
occurrence of species. The follon ing species, originally lrnown i n  
Iiansas, have not, to rrly knouledge, becn repolled for severaI 
yeais: Aec~diunz ubicizrlu?za, Pk . ;  Aeczdi.~i~z ctrss~r~,E and K. ;  
Aeczdizon samb~ccz, Schw ;Pttcciizza s~nzilacts, Scllw. ;and Arciclizcvz 
i)~aero~poruna, Uuriug the succession of recent dry seasons Pk. 
they hare probably beconle so ieduced in n~ambcrs that finally 
tbeie were not enough I~calthy spores left to reproduce the species 
on the follon ing year. In lilre manner Pz~ccin7a so7ztZn, Schw. ; 
P. sejyvzeyice, Burrill; I-'. sanicule, Crev.; and A~ciditc?n 2)urzcta-
turn, Pcrs., seen1 LO have disappeared. In future wet seasons 
infection mag take place from a d~stance, and the fungi reap- 
pear. 

As to migration, AecicZzu.ii~ tzrberculattc?~~. E. and I<., has cer-
tainly been conling rapidly easlward, until this season i t  was 
found at  Manhattau for the first time. Uredo gaurina, Pk., seems 
also to 11e coming eastward. IScciitia heterospora, B. and C., 
with its host (Abztti?o?z aviee)z?tce), Pz~ccinia ea~zthii,  Schrv,. var. 
An~brosice, Bunill, s e ~ e r a l  vaiieties of Aeciditi?~~ co??zpositcr?~un~, 
Mont., and Puccinia mzcrospernzu, B. and C., are, without much 
doubt, working westward. Others might be mentioned, but the 
possibility of their h a v ~ n g  been present for years already, and 
overiooked, forbids that we should place nluch dependence on such 
observations. 

But a more remarkable phase of distribution is found in tlle 

fact that a number of species known on certain host-plants i n  

western Kansas for a number of years are entirely absent in the  



