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FORAGE PLANTS OF SOUTH DAKOTA,
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IXTRODUCTION.

The main object of this study being a bhetter
acquaintance with fungous parasites, the work on the
host plants hags been considerably abridged in order

discussion might bhe shortened. It was the

3
bt
s
©
o
“r
o
s

plan at first to include in this paper a carefully

written degcription of gach of the princinal Torage
plants of the sfate. The futility of such a plan, how-
ever, soon became apparent, and it was accordingly de-
cided to omit the description and include simply Dis-
tribution, Habitat, Value as Forage, and the Fungous
Parasitegs of each host. There are, therefore, several
of our best feorage plants omitted from this paper bhe-
ciey were not found diseascd.

With the exe p‘lon of five or six specicsg, all of

the material here described was collected during the

G

surmer of 1892. The greater part of the collecting

was done by myself, but many contributions were made



by T. A. Williams, E. N. Wilcox, and J. J. Thornber
Wnile at the University of MNebraska, last winter, P.A.
Rhivdabury kindly allowed me to examine his collection
of grasses from the Elack Hills of South Dakota. From
this source I obtained two very valuable things, a
Pueccinia and an Erysiphe. All but feour of the species
described here were collected on the easgt side of the

sgouri river, within tne borders of South Dakota. The
other four were collected in -the Elack Hills of thisg
state.

Nearly all of the determinations were made at
the State University of MNebraska during the winter of
1892-93. Wnhile there access was gained to a valuable
herbarium, literature, and apparatus, which could not
have been obtained otherwise.

The determination of species was made principally
by the aid of the following literature: "Sylloge Fun-
gorum" (P.A.Saccardo), "Fungi Italieca" (P.A.Saccardc),
"YNorth American Perenomycetes" (Ellis & Everhart),
"British Uredineae and Ustilagineae" (Plowright),
"Parasitie Fungi of Illinois"(Burrill), "Genera Per-
enomycetum" (P.A.Saccardo), "Provisional Host-Index of

the Fungi of the United States" (Farlow & Seymour),



nJournal of Mycology," and "The Botanical Gazette
The chemical composition of the host plants weas

gleaned {rom threc sources, Bulletin No. 12, of the

2]

state Agricultural College and Experiment Station of

e

w0

and Forage Planitis of the United

@]

Qolorado, "Gras
gtates"--a special bulletin by the United States
Department of Aﬁrlcalbanu, and YZusamensetzung und
verdaulichkeit der Futtermittel"(Diedrieh & K8nig).

The nutritive ratio has hcen computed according
to the following formula: (1/3 of Fat x 5) + (l/é of
Albuminoid Nitrogen x 5) + (Nitrogen free extract) =
nutritive ratio.

The study 1is divided into two parts. Parts I
contains a brief popular description of the prinecipal
groups cf the fungous enemies of forage plants, with
methods for keeping them in check. Part II, the prin-
cipal part of the study, deals, as has becn stated,
with the distribution, habitat, value as forage, and
the fungous cnemies of the host plants.

In all cases, specimens have becn mounted and
Placed in the College herharium, while the majority of
the specimens have been coilected in duplicate for

exchange.



A list, consisting of the names of about three
hundred twenty-five insects, which have been recorded
as being especially injurious to grasses, has been

appendixed to this study. A list of one hundred insccts

]

eading on the clovers, and another list of one hundred
twentv-five insects fecding on the small grains, have

also heen prepared; but it has not been thought advis-

melogical literature at the State University cf lle-
braska. A few of tho works consulted é:e given below.
"W Contribution Toward a Monogsraph of the Family
Noctuidae" (Bulletin Ho. 38, U.S. Nat'l MMuseum),
"Speecial Bulletins," (U.S. Dept. Agr., Div. Ento.)
"Inseet Life," "Transactions of the Department of
Agriculture of Illinios," "New York Entomological
Reports," "A Bibliography of American Economic Ento-
mology," (Welsh & Riley), "A Catalogue of New Jersey
Insects," (Smith), 9"Canadian Entomologist," "American
Entomoleogist," "Butterflies of the Eastern United

"

tates,and Canada," (Scudder), "Bibliographical Cata-

[

logue of the DRescribed Transformations of North American



vii
Lepidoptera" (Bull. No. 35, U. 8. Nat'l HMuseum),
wgtation Bulletins" of Hebraska, Iowa, and Chio,
npsychel" and "Orthoptera of Hew England.
The c¢lassification of the insects was made accord-
ing to "Genera in Zbology" (Bqll. No. 19 of the U. 8.
Nat'l Museum), and the "Catalogue of New Jersey In-

sects" (Smith).

David Griffiths.
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on account of their habits of development within
the nost, these are very diffiecult to study in their
vegetative state. They have, like the perisporiaceae,
two kinds of spores, but,unlike them, thev produce the
asexual smz2ll spores on the outside and the sexual or
large resting spore within the tissues of the host. The
resting spore, which carvies the plant over winter, is
a brown, globular one-celled oogonewhiceh rémains withiy

the tissues until they decay in the spring.

Remedies.

Were 1t desirable, it would he very difficult to
ie remedy for this elass of fungous dis-

1. - - 1 33, 4 L E 3 ~ 7 L3
». & < { Y . £ Lo geve Ll ] iz j AR N
eases because they, like the rusts, develop entirely

within the tissues of the host. Nothing but gencral

entered the host plant. But one species of this order
was observed on forage plants in this vicinity last

year. This one wag raother a benefieisal than an in-



jurious fungus. It was gquite common on Foxtall(Setaria
viridis), which is an injurious weed, and was some-
times found on S. Italica, cne of the cultivated species
but not to any great extent., It is of course nossible
that this may bhecome injurious to any of the cultivated
Foxtails in the future, but the character of its de-
velopment thus far indicates a beneficial raty
an injurious fungus. To many other plants this is a
very injurious order of fungi; The Grape Peronospora,
for instance, is a very injurious species and is con-
the vines when the

trolled by spraying,conidia are germinating upon the
leaves and preparing to enter their tissues. Should
this class ever become very injurious on Torage plants
they can be kept in check by spraying with the Bordeau

mixture, described under the Eligt

These plants live almost entirely on the outside
of the host. They are composed of long, branching
filaments which form a white film over the surface of

the leaves. The vegetative portion, or hyphae, lie ver
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close to the epidermis of the leaves and send out

haustoria, or small suckers, from their under sides.

[

he cells bhut

4]

These, it is thought, do not penetrate
only lie very elose to ther and extract nutriment in
that way. These hyphae scon send up erect branches
which produce series of globular or eliptical conidia
by successive constrictions. These Tinally become

N

separated from the parent

3

lant, are wafted by the

ot

wind upon some portion of the host, germinate, and

rapidly produce é new individual plant. ILater in the
season, the hyphae produce perithecia, which are large
brown, globular bodics having varicusly curved and
twisted appendages which intertwine with the hyphae to
fasten them to the parent plant. These fglil with the
leaves 1in autumm and carry the plant over winter. In
the spring, the perithecia break open and zllow the
exit of their asci and ineluded snoyes.
Remedies.

This order of fungi is not so destructive to the
grasses and forage plants as it is to other plants. Only
two species were found on forage plants the past season

one on grasses and the other on the Legumes. They can
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be treated with the Bordeau mixture, which consists of
4 1lbs. lime and 6 l1lbs. copper sulphate to 22 gals. of
water. As these fungi exist only on the outgide of

the host, they can be effectually gotten rid of by
thoroughly spraying with this solution, - The fungus,
however, need not cause much alarm as it appears too
late to cause damage to anything in the shape of forage
plants unless it be pastures late in the fa2l1l, but this
is not at all probable.

-~ 000 --

PYRENOMYCETES. (Black Fungi.)
This order of exceedingly destructive Tungous
parasites.is closeiy‘related to thie Blights but unlik
them they have hard coriaceous tissues, Thus far three

enera have been found to infect forage plants in this

>

I

state, Epichloe, Claviceps, and Phylcchora. These are
very injurious to several species of grasses, and one,
(Claviceps), is also injurious to the stock that feed
upon the grasses which have heen affected by the

fungus. In Kansas and MNebrazcka, hund
and horses have been killed by eating hay affected by

this fungus.
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As an example of the develerment of this order

of injuricus, parasitiec fungi, we will briefly describe

that of common Ergot (Claviceps purpurea). The first

o

age of this species is a dense growth of mycelia upon

s
and within the young ovary of the plant . After a con-
giderable growth of myceliz has taken place, erect
hyphae are produced which bear, at their summits, a

few oval or elliptiecal, hyaline conidia ﬁhich ares
prusiied up against or are carried by wind and insects
to the ovaries of neighboring plants. They then ger-

minate, enter the young ovaries, and there produce

mycelia, hyphae, and conidia the same as before., Wnile

QJ

the hyphae and conidiz are bheing produced the mycelia
continues to develop into a black horn-like, mass be-
neath the ovary which is forced upward a distance of
one~-half to.three-gquarters of an inch. These are fully
develeped about the time that the plant ripens its seed.
A short time after they become fully develoved, these
sclerotia Tell to the ground, bhecome partialy covered
with dirt and dehris, and remein in a dormant stage
until about the first of May, when the mycelis again
begin 2 development which results in the preduction of

a few small branches which grow upward from the unde:x



16

= ot
wiiircon

side of the sclerotiumandﬁhavesmall globular heads at
their summits., Within these headg are perethecia which
contain long, c?lindrical, hyaline, eight-spored, asci.
The spores germinate under favorable conditions and
produée gsphacelia, which is‘the last stage in the
round of life of the fungus.
Remedies.
Cleanliness is the only remedy known for these

fun

e

i, All rubbish and especially all of the plants
upon which these parasites are liable to thrive should
be kept cut celose to the ground so as to prevent the
production of sclerotia, sporecs, ete. For instance,
if Ergot is the troublesome fungus, all of the Wheat
Grasses (Agropyri) especially, should be cut before they

have a chance to produce sclerotia.

UREDINEAE. (The Rusts.)

This order of parasitic fungi is, with a few ex-
ceptiocns, confined to the flowering plants. The dif-
ferent speeies appear con one or a fow closely related
hosts. They are the most injuricus of all the fungil
causing more damage

g£¢ and being more diffieult to econtrol
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1 her diseases.
than any of the other sea

The development and the life history of the rusts

are . Vvery complicated and interesting..Until late
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years there has becn much disput
among botanists regarding them; but DeBary, Plowright,

2 : e oy rod : ot + 3
and others have, it is thought, solved the problem of

four distinct stases in the course of their 1life histo-
ry,~- cach stage being marked by the producticn of a
gspore which in its turn germinates and gives rise to
the succeeding stage which to all outward apnearance

ig entirely different from the stage which produced

L £z

‘,_l.

it. As an illustration we will notice the various
stages of develorment in the common wheat rust(Puc-
cinia graminis).

If one should visit an old straw pile or a stubble

field where rust occurrvcd the previous year, abeut the

i f

time that the snow is disanpearing
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examine the straw carefully with the microscope,he
would find spores of what is popularly known as black
rust. These are brown, elliptical bodies with a single
transverse partiticn in the center and with a short

stock upon which they grew, fastened to one end. Close
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examination will reveal the fact that these spores have

short growth somewhat exceesd-

vl

germinated and sent out
ing the lensth of the svore. These grewthis or mycelia
produce at their extremities from one to three or four
small sporidia. These gporidia or small spores are

wafted about by the winds like fine dust, and where

the Barberry (Berberis vulgaris) is common they are
carried to its leaves, where they germinate and send
a2 mycelial growth into the tissues of the nlant. After
ente?ing, the myecelium grows very rapidly in gll di-
rections within a limited radius, finally distending
the leat and causing bright yellow calluses, upon the
under surface of which occur minute elevations. The
epidermis of the leal is scon ruptured at these ele-

vations, sometimes irresularly, hut generally its edgss

are fashiconed into beasutifully recurved scollopes, IT
a cross section is made throush these openings in t
epidermis, they will be found to be cup shaped, filled
with long chains of spores, Plate I, TFig., 3 & 4, and

surrounded by an epithelizl coat of more or legs hexa-

sonal gutulate cells. Plate I, Fig. 5.

The

4]

pores of this stage are carried by the wind

to the young wheat or grass plants where they germinate
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and enter the leaves, generally through the stomata.
hev ramify in a2l divections within a very limit-

Here they

ed area,form'ng a dense network of myceliaz, much re-
sembling parenchyma tissue. As these dsvelo
epidermis of the vlant is gradually distended and

rinally ruptured, Plate I, Fig. 1 & 2, exposing the

ends of many erazct hyphae which bear at

minute, elliptical or oval, echinulate, yellow spores,
urcdosrpores, Plate I, Fig. 6. This stage is known as

the red rust stage of the wheat. The hyphae continue
producing red rust spores for sometime by transverse
econstrictions at their apices and finally from the same
hypnae the large, brown, two-celled, smooth teleutospore
is produced, which carries the plant over winter. Plate
I, Fig. 7 & 8.

hile the above method is the gener=1 and apparent-
ly the natural plan of ont
fungous parasites, it is by no means without execeptions.
Indeed,it might be asserted that what we ordinarily
consider as the natural method is itself an exception,
for since the Barberry does not occur in all regions
where the wheat rust prevails, one of two things is

certain, viz: that the fungus is able to leave out
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one stage of its develovment or that there are other

hat stage occurs. According to our

f L]

ot

plants upon which
best knowledge of the subject, at present, the former
appears to be the most probable conclusicen. HMHany of
the rusts have been carefully studied and all of their
intermediate stages have Dbeen found; 5ut the majority
of the intermediate forms of the variocus gpecies, if
they occur, are yet to be discovered.
Remedies.

It will be seen from the description that these
fungi develecr almost entirsly within the tissues of
the host nlant. It is therefore very doubtful

vhether we shall ever find a fingicide whieh will

-

destroy the fungus without at the same time destroying
the host which we are anxious to pry Oter. As the
Aecidiospores germinate upon the surface of the host,
it would appear quite probable that by spraying we

micht destroy them; but the abundance of spore formation

the constant activity of the wind, the difficulty of

tempts in this direction. Dr. Kellerman, formerly of

the State Agricultural College of Kansas, conducted an
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3 i experiments guring
extended series of experiments guring

1891 to test the value of fungicides as preventitives
for the development of the rusts of small grains, with
no beneficial results. Indeed, his experiments show
that spraying favors rather than retards the develon-
ment of rust.

In spite of the Tact that spraying has thus far
been unsuccessful, much can be done to prevnt the de-

velopment of rust by general sanitatiocn. The common

@

wheat rust, forinstance, grows on‘many of the common
weeds of our fields and roadsides. Squirrel-tail Grass
(Hordeum jubatum) and the Quack Grasées (Agropyrium: spp)
are always more or less affected by the comnen grass

and grain rusts. If the fields and roadsides were

~kept free from these, it would check the development

of myriads cf sporegs whieh would otherwise winter cver
in the grass and rubbish and he ready in the spring to

devastate the succcedi

3

e cropn of grain. All rubbish,

]

straw and stubble of affected grain should be care-
fully burned, and rotation of crops should be diligent-
ly practiced.

-- 0o =--
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USTILAGINEAE. (Smuts.)

The smuts are ancther order of parasites that
live entirely within the tissues of the host The
vegetative portion of the Tungus, consisting of |
jointed and branching fillaments ramify thrcugh the

intercellular spaces of the plant and send out

]

uckers into the cells much like the Peronosporeas.
These mycelia of the fungus develop with the develep-
ment of the host and penetrate all portions of the

ni

g
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il it vreaches the nlace of spore formation,
It is suppesed that th
duced in asci, but these latter have been found in
only a few gpecies. The place of spore formation do-
pendg uren the species., The majority of species

produce their spores within the ovary, while in

nd

r may develop in any rortion of th
place of sporce formation, however, i1s uniform for any
glngle species. Whenever the st plant i1s a peraen-

nial, the smut 1is also, as the mycelia winter over

very close proximity to the germinating seod upon

which 1t is to feed. The smut spore upon beginning

e host. The
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its growth sends out a short promycelia which enters

the seed and thence grows upward through the whole

<+

plant.
Remedics.

For the perennial portion of the order Ustilagineae

no remedies exeoph general sanitation and the destroy-

ing of the affected hosts can be given. The znnual

ones, however, although much more numerous and de-

structive, are comparatively eagy to check. The smut

C

spore cannct support much of a growth of the promycelium,
it is thousiit net over sziout one-hundredth of an inch.
It would then be necessary for the sporss to bhe al-

most in actual contact with the seed in order to send

3

its growth into the berry. All that is neccssary

o

then, is to destroy the spores upon the secd before
it is sown. It can be rcadily secn that spores which

might have remained in the ground over winter would

P

not be liable to be situated near enough to the seed

to cause much damage, even if we wevre certain that

none of them had germinated in the fall.

nere are two treatments recommended, the efficiency

of which has been verified many times, for t

oy
@
3
P
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B .

vention of smut. The hot water treatment consists in



immersing the grein in water whose temperature has heen
raissd to 130° or 135° F. The femperature should
never fall below or raise above these limits, Because,

if it falls below, the sroeres will not be destroyed,
vhile the seed is liable to injury if it raises above.
The sged should remain in the water for ten of fifteen

4

minutess In order to perform this experiment suc-
cessfully it is essential to have two vessels of
water, one at ahout 120° and the other at the requir-

5

ed temperature to kill the spores. The object of the

cr-
Q
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The potassium sulphide treatmen
soaking the seed in o solution consisting of 1 1b.
of potassium sulphide dissolved in 24 gals. of water.

The sesd should be soaked in this solution about 24

hours, partizlly dried, and sown.

H\

A third treatment which is often recommendsd

and probably more universally used than either of

the above, consigts in substituting copper sulphate

for the salt used in the last ex This, how-

ot
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ever, rcquires a much more concentrated soluticn. Thoere
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A

is some objection to ti treatment bscause 1t is

t

-
L

o

liable to injure the sced,

e

In all of these experiments, instead of waiting

Tor the seed to dry before it is sown, lime may be
mixed with it. This serves a double purpose, It
has a tendency to destroy the smut spores if any remain
‘and also it is a good fertilixer. Any one of these
gxperiments proverly conductied will effectually

S o
-

stroy the smut of grain and grasses.

L

IYPHOMYCETES. (Leaf spots )

This order is a conglomeration of very poorly
arranged, imperfect forms. They oomprise‘some very
destructive fungi, a great many spoecies of which prey
upon forage plants. They are in gencral very simple
of erect spore bearing
hyphae from the surfaces of the leaves of higher

prlants. These hyphae penetrate the tissues ol the

nourishment from them in mucnh the same manner as the
Blights and HMildews., The extraction of so much nouris

ment from the lecaf soon causes it to die in spots,



hence the name ®f Spot Fungi. Ocecasionally these spots

]

have very peculiar appearances., The first that 1

L

noticed ol the fungus is a slight purplish spot

Is

on the lzzf. This enlarges in all directions leaving

[

-

finally a dry scarious center with a purplisih border.

. . oL

The life history of the majority of them is not

v

understood.

I

The same remedies can be racomended for these

T

ungl as for the Mildews
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TRIFOLIUM PRATELSE, L.

Red Clover; Common Clover.

Digtribution.
Introduced from Eurcpe in early days. It is now
extensively cultivated throughout the United States.
vVery sparingly cultivated in South Dakota. It is not

a success as far north as Brockings, because it does

C

not stand the winters well. In the extreme south

eastern part of the state, however, it is grown quite

Habitat.

t grows well in almost any soil with proper
climatic conditions, plenty of heat and moisture. The
roots which penetrate to a great depth prepare the soil
for succeeding crops. It thrives best in a soil of
clay leoam, rich in lime.

Value as Forage.
Where it can be grown successfully it is one of
the best of forage and pasture plants. It is generally

sown with Orchard Gragss or Timothy, both for pastures

and hay. No chemiczl analysis of this species is
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at hand.
Fungous Parasites.
I. Uromyces trifolii, (Hedw.) Lev. (Clover Rust.)

Very cormon on this host when cultivated at this staticen
but it has never yet been very injurious. Only the |
uredo stage was found the past season.

Uredosori hypophyllous, scattered, rounded, dark-
brown. Spores round to ovate, echinulate, 18-20 x 23-26
mmm.

‘ -- 000 -~

TRIFOLIUNM MEDIUM, L.

Marmoth Clover.

Distribution.
This species of clover is not as in its
It is quite extensively

distribution as
cultivasaed

threughout the northern Unit:
Minnesota

South Dakota it is net quite as

The same as T. pratense.

Value as TForage.
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. 3

Ctherspecies in the localities in which it is grown.
1t has a larger growth and matures later. This makes
it a better plant to mix with Timothy. Southward,
however, where rains arc more abundant and the soil
is more fertile it early becomes decumbent and by
flowering time looses its lower leaves from decay,

arid often the lower part of the stem becomes injured

also.

I. Uromyeces Trifolii, (Heaw.) Iev. See U,

trifcelil under Trifolium pratense.

A native of Lurope which has been introduced, to

a limited extent, in%tc this coutwy.

The same ag 7. pratense.

% ~ P 4. L P { P A (3 ~ ¥ R Te 3 - :
It has not met with much favoer where it has heen

tried. BReing only an annual at best, it will probably



o

never be able to cope with the ranker growing perennial:
of this genus. A fair stand of it wss grown at this

Station last year, but it winter killed.

I. Uromyces tyrifelii, (Hedw.) Lev. GSee de-

scription of thig species under T. pratense,

TRIFOLIUIL REPEZS, L.

White Dutch Clover; White Clover,

Distribution.
Introduced everywhere and supposcd to be indigen-
ous 1n some of the Wew England and Central States.

Very promising for South Dakota. It is now extensive-

ly cultiveted in all of the eastern vortions of the

state.
Habitat.
It prospers well in soil rieh in hwrus, but
thrives better than rced clover in poor soil, Its
creceping habit renders it quite stable when once

establishied.

T e T~ s ~
Value as Forage.

This cleover is practically of no velue Tor hav,
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put it is excellent for pasturace. It furnishes feed

until late in the season. In South Daketa 1t has been
v
oxtensively 1nt roduced and promises to become of con-

y the -Tutuere. Its cormmositicn is

-

Tat, « « « « o o o o« « . 4.38
sh, « « « « « « « . + . 10.29

Crude fibrﬂ, « e e ... 26.53

Albuminoid Nitrogen,

W itrogen - free extra

e
L kd
Nutritive ratio, 94.24.

af

T

o -

I. Polythrincium trifelil, Xunze. This fungus
is very common here but has net, as yet, done any
serious injury.

liyphae, hyprogenous, torulecus, short, dark to
smoky or olivaceous, forming irregulsrly-shaped
black spots on the leaves. Conidia, chovate, uni—

septate, nonconstricted, olivaceous 10-22x9-12rrmm.
This differs in spore characteristics from the ordinary
deseriptien in Saccardo's YSyloge Tungorum.Y He gives
conidia 20-24mmm in lensth with a constriection. P1. IIX.

~- clo -~
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TRIFOLIUM HYBRIDUM, L.

Hybrid Clover; : Alsike Clover

Distribution.

This is a native cf northen Europe ind isg being
extensively introduced into southern Europe and America,

It is now extensively grown throughout the northern

United States and eastern Canada.

Value as Yoragzge.

L)

+

o

] - »e - P 19 1 - 1 In T o .
aving a ruch more productive growth that T. repens

it will, without a doubt, mect with

rigorous climates. It is cormmonly reported as not en-

during drouth as well as T. pratense, but in this

L4 1 = + M + -y
ticn under 7. pratense.



MEDICAGO SATIVA, L.

Alfelfa, Lucerne, Spanish trefeil,
¥rench clover, DPrazilian clover,
__Chilian clover.

Distribution.

-

Alfalfa has been known in cultivation from very
ancient times. It is known to have becn introduced
into Greece from western Asia about 500 B.C. It is
now extensively cultivated in Burope and America. It
is well adapted to South Dakota, and bids fair to he-
come a very valuable'forage plant.

Habitat. .

\1though 1t is best adapted tb a mild ciimate, it

aprears to thrive in South Dakota, and stands the

ers very well. Ilo case of its having

ct

severe win

]

winter killed is known.
Value as Forage.
Years of cultivation and its great popularity
at present speak sufficiently of its value as a for-
age plant. It has not, howéver, been very favorably
received in South Dakota. This is probably due to its
fungous pests, and the fact that it rrows very fibrous

if not cut in proper season. The analysis of Eurcpean
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specimens by Diedrich and K8nig show the follewing

composition in the dry state:

Fat, . « + « « « « + .. . 8.79
Ash, « « v v v e e e e 11.41
Crude fiber, . . . . . . . 28.03
Albumincid nitrogen e 23.25
Hitrogen - free extract, . 28.52

Nutritive ratio, 99.62.
Fungous Parasites.

I. Pseudopeziza medicaginis, (Lib.) Sacec. An
exceedingly destructive fungus. During the pzast two
years Alfalfa has been rendered practieally worthless
by it. ILast yvear when the Alfalfz was ready to cut
for hay, all but the upper leaves had fallen off, and
even they were badly injured,

It Tirs t makes its appearance as minute brovnish

yreach a dimension of rnot over cne-
eighth of an inch. A careful examinatiocn of these
spots abdut the time the leaves are rceady to £all oflf
will show minute Pound projections caused by the
development of the sporocarp beneath the epidermis.
he epidermis is soon ruptured at this recint leaving
the cell-like sporocarp exposed and projecting a

slight distanece beycond the surface of

(22
iy
@
l_J
]
o
H

Asci stipitate, elongated, slightly narrowed

;;;;;
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gutulate. Paraphys

o
0

multigutulate, Pla VI.

(D

II. Macrospor @nc&nxuwu, Rabh. This fungus is
not at 2ll injuricus to alfalfa as it occurs only on
the decaying plants.

Hyphae, brown to olivaceous, aggregated, dense,

(6]
[,r*

pbranched, septate, presenting a dark smoky appearance
to the naked 2ye,; conidia variable, clavate to oval
blong, both longitudinally and transversly
2-3-many septate, constricted at the principal sentae,

often with long pedicels which I am inclinsd to be-

‘lieve 1is the result of germination; 28-75x10-18mmm.

gsometime in a2 moist chamber. Plates IV and V,

- LESPEDEZA STRIATA.

Japan Clover.

Introduced into the southern states about 1

Co
O
o

since when it has spread over each of the Gulf states

and northwaord as far as Kentucky and Virginia. Cul-
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tivated, to a limited extent, novthward. It is of no

value for South Daketz because it cannot endurc the

[
i.._}
]

Very comaon southward in wagte D

Iy

aces, unculti—
vated fields, roadsides, ete., on both high and low
ground.
Value as Forage.
All stock are reportad to be very fond of it,

and growing as it does on poor and rich soil it has be-
come a very imvertant forage crop in many of the dry
socuthern states. It bears pasturing well, and springs
up almost immediately after being cut. The climate
here, however, will undoubtadly prove too severse for
it. It has the following chemical ceomposition:

Tat, . . . « . . . . . .. 4.40

Ash, . + « - .« . 0 < ... 4.33

Crude fiber, . . . 23.77

Albuminoids, . . . .« e 15.11

Hitrogen - free exty Qct . 52.39
Nutritive ratio, 61.42.

.
.
.

Fungous Parasites.
I. Erysiphe communis, (Wallr.) Tr. Very common

in the grass plat here late in the fall, but the

mycelium was so scanty as to be secarcely visible. The
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peretheSia are are very young and I therefore can
sive no very definite description ol thom.
&

~- 000 --

L.

Distribution.
Introduced from Burope and cultivated everywhere.
Not very much used as cattle and hog fecd in Dakota
vet.

Value as i'orage.

It is extensively cultivated, for hog feed, in

(9

the Central states, whnere it is highly estesmed as a

-

fattenine ration. Both the straw and the seed are
=4 £

egaten. When grown with oats or other small grain

it is relished by cattle. The chemical composition of
thie straw of a certain variety of Pea grown in England,
according to Diedrich and K¥nig in "Zusamensetzung

und Verdauliechkeit der Puttermitiel," is ag follows:
01d, Younger,

Fat, . . . . . . . . . .. 2.15 1.93
Ash, . . . . . « . . . .. 6.23 5.34
Crude fiber, . . . . . . . 53.84 41.07.
Albuminoid nitrogen, . . . 7.71 7.93
Hitrogen-free extract, . . 30.07 43.73

Hutdtive ratio,(0ld straw) 52.85

" i (vounger ") 67 .63
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Fungous Parasites.

I. Erysiphe communis, (Wallr.) Pr. Very conmmon
here late in the Tall, considerably injuring the
quality of the straw and undoubtedly diminishing the
yvield of seed.

Amphigenous. Mycelium persistant and abundant
perithecia with hyaline appendages of no definite
length, resemblihg the mycelium. Asci 4-8 with thiek
intrigument. Sporidia, hyaline, granular, 5 to the
ascus in my specimens, oval to oblong. Plate VII.

-—- 000~~~

BETA VULGARIS, L.

Dest.

Distribution.
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States, especially northward. Introduced from Europe.

It pr es to become of great value in South Dakota 8

<

for It sugar as well as for forage purpo
Habitat.
fhe numerous varieties of this gpecie

deep, rich soil which has bheen we

}._l

1 fertilized.



The nunerous varieties

without a doubt

kota roct crops.
horses, SLCeP
experimentg
well

thrive here.,

fad throughout the

have proven

-
£e.

Value

For

w

as
of Eeta vulgaris ar
of our

productive of any

They are relished, by cattle

hevond a

They are ceasily stored and can be
winter and until late in the swmer.

Fungous Par:

I. Cercospora beticola, Sacc. This fungus has
not been very destructive thus far, bhut it is becoming
quite plentiful on all varietics of beests. It produces
searious, .dead, purples margined spots upon the leaves.
In the center of these spots small dark tufts of hyphae

can be sean

s apicos;

many septa

4

olivaceous.,.

, nhyaline,

ordinary lens.

, short,40-50x4-5mm, with

Conidia, obclavate,

15-7x3mrin.  Plate VIIIT

00o --

> Ya) Ty PITIRE DTS S
POLYGONUY EREC .LU}‘.:,

L.

1\n otw

SL,

Distribution.



42

From Hevada and Oregon eastward and southeastward

to the Atlantic. Common throughout South Dakota.

Conmon everywhere in yards, waste places, road-

sides, ctec.

-~ oY A
Value as IForage.

4
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nhas been looked upon as
a worthless weed, but all cattle-men praise it highly.

It has often bheen noticed that cattle are very fond of

.

it. It is doubtful, however, whether it will ever be-

come of much value as a forage plant, owing to its

—

habit of zrowth.
Fungous
I. Uromyces polygoni, (Pers.) Fekl. Very cowmon

on this host. It has hecn colleetasd during the rast

season at Brookings, Sand Lake and Gettysburg.

w

Uredo-and teleutosori amphigenous, yellowish to
brown, smzll, the latter more prominent.

Uredospores subglobogse with minutely echinulate,
thick epispores, 17-18x22-24rmm.

Teleutospores oval to oblong, or obovate, rounded
and thickened at the apex, smooth, 17-20x23-29mmm.

Pedicel long and hyaline. Plate IX.
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B Cercospora avicularis, Wint.
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injury,

extend in leaving a brown

purplish margin. With a strong hand

in thes

short, slightiy torulous,

tufts., Conidia elongate, ob-

dense

elavate and breadly linear, septate, 24-52x3 l/ﬁ-

4rrm Plate X,
—w 000 ~-
POLYGONTI AVICULARE, 1.
notweed.
Distribution.
Same as P. erectum.
Hakit at.
Same as that of P. ercctum.
Vaule as Forage.
This is eaten and relished by cattle as well
as P. eresctum, but owing to its dwarfed and decumbent
growth 1t is not as promising as that species.

I.

Uromyces polygoni,

Fungous Parasites.

(Pers.) Fekl. See description
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under P. 2rzetum.

IZ.Cercospora avicularis, Win

o

under P. erectumn.

JUNCUS TENUIS, WILD.

, Dog Rush.

Distribution.

Hew England westward aec:

et
'
it

'0ss the continent, and
northward to Saskatchewan. Very comnon throughout
South Dakcta.
Habitat.
Grows in low, moist places, in ravines and along

river bottoms; also quite comuon is high wa

pi & ste places
that are being sodded over.
Value as TIorage.
Not of much account ag it seldom grows in suf-

ficient quantities to be of 2. It is sometimes

I.Uromyces juneci, (Schum.) Tul. Telutosori bl

amphigenous, scatter

[{¥

3 [ S -~ - £ N - ]
d, sometimes confluent, round or
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or in moist,

and very much tult

Value

Not of much value,

specimens..
srmooth;
rounded, or nearly truncate,
brown; base narrowed to the
Pedicel tinted, about the
ate XI.
- 000 =--
AIS PALUSTRIS, R.BR.
1\’\1(:31"-’_-__
Distribution.
r the United States and in
urope and Asia. It occurs in
h Dakota, especeially in the
state where there are acres
t alone.
Habitat.
in weater, when it 1s stout
rassy grounds, when it becomes

3

aa

It is

as Fora

ey
[

[O1

eaten by



cattle in pastures, but is never cut Tor hay. I have

I. (Claviceps nigricans (?) Tul. Appears to have
been quite common throughout the state the past season.
It was coliectad by Prof. Williams in great abundance

at lurcn; a few specimens wers Tound by Griffiths and

Ll

Schlosser at Bangor, and by Thornber at Sioux lalls.

Sclerotia ssmicylindrical, flattened on the in-
side, curved, black on the outside, white within; total-
ly devoid of any vpurple coloring; about 5Sxlmm,

Tiiis may be the EBuropean C. nigricans, Tul.,, al-

though never before reported from Heth America., OF

[¢]

course nothing can be certain without cultivation,

) .- . - o xr
the sclerotia certain

SCIRPUS TLUVIATILIS, GRAY.

Comraon in the northern states from bthie Atlantic to

e

the Rocky lMountains. Commnon in all parts of the state.
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T T XNt
Value as rorane.

0ften extensively cut for hay and pastured along
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lakes and river courses. When cut
£00C hay. In South Dakota it is az imp0?tant winter
recd, especially in the Jim river valley. I know of
no analysis. .
T'ungous Parasites.
I. Uromyces secirpi, Burrill, Common, and very

injuricus late in the Tall.

Sori amphigenous, brown, long, covered by the

epidermis, scattered and often confluent in long lines

Uredospores, brown, echinulate, irregularly elliptiecal
b ? 2 =

16-20x28-34mm. Teleutospores, clavate elliptical,

<

widest at the center; ape:

Y

nointed or rounded, thick-
ened and dearkened, but becoming lighter ftoward the
point, 16-22x32-44mmm. Plate XII.
-- 000 -~
SCIRPUS LACUSTRIS, L.

Great DBulrush.

Distribution.



Common throutheout the United States. Found also
in Burope and Asia. Cormmon throughout the state.
Habitat.
Grows in very wet ground and in shallow, frcsh

water, and in the edges of streams, ponds and lakes.

It has no agricultural value. Sometimes, however,

it is esaten hy cattle when other pasture feced gives

Fungous Parasites.

I. Puccinia obtecta. Pk. Of frequent occurrence

4

in this state, but has never been seen sufficiently

abundant to do any particular damage to the host.

4]

Uredo- and teleutosori amphigeneous, irregularly

scattered, subecircular to oval,often aggregsa

€

ted, and
sometimes confluent; very prominent in brown or black
elevations, which arce long covered by
Even when the spores beceome exposaed the gpidermal
cevering does not disappear, but simply opens in a
narvow line lengthwise of the sorus.

Uredospores elliptical or oblong with thick
echinulate epispores; 15-20x26-32mmm,

Teleuwtospores ellipntical, censtricted, and narrow-
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ed into the pedicel; apex variously produced and

16-24x44-60mmm; mixed with uredospores,

- 000 --
SCIRPUS PUHGENS, VAHL.

Distribution.

Throughout the whole of North America; also found
in BEurope and South Americe. Common in South Dakota
gast of the Missouri river.

Habitat.

On the borders of salt and fresh ponds and streams
and in low wet meadows.

Value as Forage.

Sometimes pasturcd to a slight extent, but never
unles other sedges and grasses are very scanty. 1
know of no chemical analysis that has ever bheen made
of it.

Fungous Parasites.,
Huron

I. Puccinia obtecta, Peck. Reported only from,
by ?. A. Williams. 1In the specimens collected by him
oaly the uredosperes are present. It does not appear

to be very injuricus.



Uredcespores, echinulate ovate to obovate-chblong,
23-29x15-20mmm. See description of this species under
S. lacustris,

- ¢00 --

CAREX FILIFOLIA, HNUTT.

(Uncinia breviseta, Torr.)

Digtributicen.

Reported by Coulter as occurring from Colorado
westward; hut it is known to occur as far eastward in
South Dakota as the James river, being especially
abundant in the Misscuri river counties.

Ilabitat.

It grows on dry plains and mountains. In South
Dakots 1s often forms the principal sod on the tops
of small knolls in and about the ranges of Coteaus in

the western part of the State.

This sedge is selcdom if ever eaten by the range

cattle. It is not enly of no particular value

grazing or forage purposes, but it is very detrimental

to the breaking up of the soil, on account of its

immense root growth. No chemical analyses have ever
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peen made.
Wu“FC”“ Parecsitcs.

g L

I. Puccinea caricis, (Schum.) Rebent. This was

juricus.

Teleutosori hypogenocus, small, oval, often con-

fluent, and scattered on leaf and culm. Spores cune-

ate, slightly constricte with strongly thickened,
truncate to rounded, and often pointed apices,

IT. ZLeptosphaeria sp. This was found in a ver;
limited quantity in some of the host which wag collect-

ed for Puccinia.

Carex sp.
Tungeus Parasites.
I. Pucecinia caricis, (Schum.) Rebent. A conmon
and injurious rust. Collected soveral times in and

about PBrookin

Sori black, elongated, often confluent, prominent,



long surrounded by the ruptured, ragged edges of the

3 v T 5} - v LNV S L Py OV S -
gpidermis. Uredospores mixed with the teleutospores,

epispores; 18-22x16-20rman. Teleutosporses differ con-
siderably from the descriptions, being cuneate, con-
spicously constricted; epispere smooth, strongly
thickened at the aped and septwa; &pex roundly to
bluntly pointed, 36-64x15-18rmrm. Pedicel short,

nearly colerliess, generclly less than half the length

of the spore. Plate XIV.

than ususlly described, and that they are considerably
more constricted. The thickening ol the épisnore at
the constricticn I have never seen mentioned. Th

inferior cells seem to he dwarfed and elonsated. In-

was one-celled with a long pedicel were it not for
the partition in the lower part. Specimens in the
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are continually beins found for it. It is grown for
the fodder as well as for the grain.
Fungous Parasites.

I. Ustilago maydis, (D.C.) Corda. This, the or-
dinary corn smut, is always mores or lecss destructive
to corn wherever grown. It attacks the ecars and
tassles, and often appears on the stems and leaves,
forming a black powdery mass which consists of my-
riads of telcutosvorese. These, when examined under
a high power, are palc brown, subglobose, finely
echinulate, and 7 to 12pmmm in diameter., Plate XV.

ITI. Puecinia maydis, Carradoii. Very cormon on
corn in this viecinity.

Sori amphigenous, subecircular to oblong, often

o

confluent, surrounded by the lacerated remains of the

epidermis. Uredospores subglohose; epispore thick,
echinulate, 24-29mam. Teleutospores broadly ellintic-
al, constricted, rounded at both ends, seldom pointed,

slightly thickened at the apex, 18-22x29-35mim. Pedicels

o
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the length of the spore, nearly colorless.
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Little Blue Stem, Indian Grass, Purple
wood-grass, Wire - grass.

Distribution.
Northern United States westward to the Rocky
llountaing and southward to Texas and
mountains. Cormmon throughout South Dakota.
Habitat.
It is found most comronly in dyy ground. In the

o

- P + ST S Y
weastern part of the st

[4%]

te and along the Misgsocuri river

~ .

it is the principal grass along the cidehills,
Value as Forage.

Yhen this grass grows on comparatively rieh soil

which has sufficient rain fa2l1l1, it makes geood hay, if

cut while young. BEut where it thrives best, there is

but little rain 211 and the stems of the grass be-

£

later it may be seen standing in tufis upon the range

untouched,while the other, more succulent grasses

are eaten close to the ground.

Se

2]

. - S 4
Fungous Parasii

I. Pucecinia cindropogi, Schw. See description
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of this species under A. provinecialis.
-- 000 =--
ATTDROPOGON PROVINCIALIS, LALL.
(A. furcatus, Lichx.)
Big Blue-ston.
Digstribution.

Commnornt from Colerado to Texas, and is alsc an im-
portant grass in the Atlantic States. Distributed
threoughout the state.

flabitat.,

Grows in dry and sterilie soil, according to the
manuzls, but in South Dekota I have noticed that it
grows moest commenly in shallow soil with a subsoil
of clay, along the edges of river bottoms and flats.

Value as Forage.

One of the important foragce grasses of the weste
prairies states. It is eagerly sought after by céttl
whenever 1t occurs in pastures. It is extengively
cut for winter feed., Its chemical comnosition accor
ing to Dr. O Brine of the Colorado Exmeriment Station
Dulletin MHo. 12, July 1890, is as follows:

Leisture, . . .+ . . . . . . 8.71

e

-



Fat, « v e e e e . 2.06

Ash, . . . . . e 4.51

Crude fibher, . . . 21.66

Albuminoid Hitrogen, . . . 3.80

Hitrogen-free extract, . . 67 .97
' iti io

I. Puccinea andropogi, Schw. Ilas been found

the vicinity of
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Brookings, S. D. the past season. Although the rust
hags Trequently been found in various paris of the state
it has never been found seriously injuring the host

excerting in a single instance., In a 1ititle clearing

in the center of a2 large cotion-wood grovae about ten

miles above Forest City, I found about half an acre of
this grass very badly affected. This special locality

and circumstance sea2med to favor its growth, for out-
side of the timber there was an abundance of grass
which was but very little, if at all, affected.

Sori hypophyllous, small, oval, often confluent
in long lines, and surrounded by the lacerated re-
mains of the epidermis. In all the material examined
I have secen but two uredospores. These were subglobose
tuberculate, 20 and 2lmm in diameter. Teleutospores

obovate to elliptiecal, constricted at the septum.Apex

b



rounded, sometimes cbtusely pointed and strongly
thickened. ZEpispore smooth, dark brown, 15-20x
30-4dmrm,. Pedicel from slightly longer to considerably

1

h of the gspore;

A

exceeding the lengt tinted. Plate YVI.
IT. Sorosporium Ellisii (?) Wint. (Ustilago
andropogonis, K & S.) ot a very common fungus, but
where it is found it generally infests all of the host
plants in the immediate vieinity.
Spores variable, subglobose tc polyhedrial; epi-

N

spore rather thin, rugose,9-18x14-21, light brown.

ITT. Cladosporiwa graminum, Corda. ot injurious.

Found only in wormy head

©w

T

Maerogporium hyphae, cause the whole hend to look

black and smutty.

SORGHUM HALAPEIISE, PERS.
(Andropogon sorghum, Brot.,
var halapensis, ilack.)

Johnson Grags, Cuba-grass, Stllary's-
grass, False Guine a-grass, lean's-
grass, Guinea-grass. -
Distribution

A native of northern Africa whieh wss introduced



into Alabama in 1840. Extengively usced in the Southern
gtates, and somewhat in the northern.
Habhitat.
A dry-land perennial grass which necds cultiva-
tion every third or fourth yearto be successfully

STOWN. Its underground stems asgist 1t in establish-

ng itself firmly when once introduced and have ren-

[N

ercd it a vile weed in many places.

Q

Vaiue as I'orage.
Its chief value 1s for hay. It is too tender for
this state as it winter-kills as far south as Alzbama.

In some of the southern states it is considered a

vile weed, Its composition in Alabama is:

Fat, . . . . . . < . . . 2.86
Ash, . . . . . . « . . .. 4.85
Crude fiber, . . . . . .. 20.15
Albumineid Nitrogen,. . . . .13.18.
Hitrogen-free extract, . . 53.96

Nutritive ratio, 89.66.
Fungous Parasites.

I. Cercospora sorghi, E. & E. A very destruct-
ive fungus. It causes large, purple margined bletches
and streaks on the leaves., The colcred part sccn be-
comes dead and dry

xd out of the dry part project
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minute, hyphae-bearing conidia.



Hyphae, amphigenous.in tufts from the stomata on
dead part of the leaf, simple, few in a tult, septate,
subdentate abeve, brown or smoky, 60-80x4-4 1/bmmm.
Conidia one to mapmy septate, very variable, broacdly
ovate te oblong, concolorous, 4—12x12—6oﬁmm.

Plate XVII.

~— 000 -~

PANICUN CRUS-GALLI, L,
Barn-grass, DBarnyard ﬁrass, Cock
foot, Water-grass, Large Crow- foo*-grﬁ

Distribution.

Supposes to be introduced from Eurcpe. Abundant
across the continent, and probably indigenous in some
its forms.

Habitat .
Growsg abundently in low moist and especially in
well manured grounds about harn-vards. It often grows

in cultivated fields and along the edgs

-~

A grass of which horses and cattle are very fond

<ol
in eitiner the green or dary state. In the northern
states it is seldom used In

a1 S
“t, on the other hand, it is
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~ed a troublesome weed. It is especizlly in-

jurious to shallow rooted crops. DBut in the southern
states, particularly tississippi, it is extensively

Tat, « « + « + 4+ cv.. .. 2.1
Ash, . . . . . . . . . .. 6.98
Crude fiber, . . . . . . . 28.
Album1n01ag, e e e e e 7.77
Nitrogen-Ifvee cxtract, . . 54.19
Hutritive ratic, 77.19.

of srmut in this locality but when found it is very
plentifuli, generally in small arecas. I have always
found it on

in abandoned road-beds. The past season therec were two

affected,~- one in an ¢ld rubbish heap, and anoiler
Wnen a rlant is at all effected, usually every

on the nodes, where the black masses of snores arc

“posed muceh socner then when they occur in the pan-

> 7YY -y ~ £ - 1 3
lcle. The mass of spores is for g long time enclosed



in a leathery, pubesent membrane. Spores glchose
verrucose, light brown, 8 to 1l2mmm in diametex
It will be secen by the description that this vari

considerably from U. sphaerogena., The snores are

from Ellis & BEverhart, in which the Tungus is found

in the ovaries =alone.
IT. Cladosporium graminwa, Corda. Rare, nct in-

juricus. It causes brown-margined spots and streaks
on the leaves. Tor description ol the fungus look
under Homaloe - cnchrus osyzoides.

= 000 -~

PANICUN CAPILLARE,

01d witeh-grass. Tool's hay.

£

Yound everywneres across the continent.

Sandy soll and cultivated ground.
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uxperiment .tation of Colorado, shows up well; but

its habits of grewing in cult ive gd soil and never

making a hesvy crop render it of ne particular value.
TIn MNebraska, however, it furnishes considerable fall

feed as it comes up plentifully in stubble fields. Its

weed habits more than counterbalance its value as

shown by its higt
Moisture,. . . . . . 8.50

Fat,.. . . « « « .+ .+ .« . . 2.78
Ash, . . . . . .+ . . O .. 9.70¢

Crucde fiver, . . . . . . . 18.71
Albumiroid nitrogzsn, . . . 12.34
Witrogen-fres extract, . . 56.47

Nutritive ratio,.. 91.97.

Fungous Parasites.
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fungus is very destructive., It is not
find 2 larze plant with eight or ten
ly destroved by the fungus.

Sporecs rotundo-polyhedrial, minutely rounghoeneds
epispore thick, brown, 8 to 12mmn in diameter.

IT. Pucciniaiemaculata, Schiw. I have never
examined Dakotz specimens of this rust. Although it
was collected here in large quantities last year. The

specimens were all mislaid.



T At e :
From llew IEngl

PANICUL! CLANDESTINUM, L.
’

NDistribution.

and to Dazkotsz and southward. Very

commoen in South Dakota often appearing in fields which

have remzined uncultivated for three or four years.

Low thickets,

Practically ¢

o

sometimes eaten to

I. Cercospora
injury, causing br

upon the leaves.

the stomata, nodu

tips, non septate,

Habitat.

riverbanks, rcadsideg, and waste-

a limited extent in wastures. I

sp. This fungus does considerable

own, scarious, oval spots and strea

renous, erect in dense clustoers from

cse above, olivaceous with hyaline

B

3-4x28-40rmrm. Conidia, hyaline

o b

subattenuate, 3-many septate, generzlly curved, 30-

Z,

60x2 1/2-3rn.



with which T am acquainted.

ulans, Atlk., because 1t differs
ments of both ccnidie and hyphae
£ the spetae., Plate XVIII

Epichlee sp.

fungus, appearing on the culm in a black

mass which completely surrounds
lzcted here bul once, and then only

quantity in the conidial stage.

embles E. typhina, the only

65

cannot be ¢, fusimac-
toc muen in measure-

, also in the number

rare and peculiar
cylindrical

it. It bheen col-

nas
in very limited

In habit it closely

recorded American

species. It differsfrcm tuais,however, in habitat in
as much: ag it appears on the culm of the grass instead
of the shezath. 1t ‘may prove to he an‘entirely new
species.

Stroma, black, surrounding the culms of the liv-
ing grass, extending longitudinally 2-0 centimeters,

and bearing linear, hyvaline, 8-1
Plate XIX.

This fungus is appearing to
tent agein this year.

00¢

2x 5/@-1mmm, conidia.

a very limited ex-
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PANICU DEPAUPERATUN, KUIL.

Distribution.
Cormon with P. c¢landestinum across the continent.
liabitat.

Growing principally on dry and hicgh prairies,
nerally on slopes of slight elecvations. t is very
commeon at times in South Dakota where the scd has been

broken and then allowed to run back.
Yalue as l'crage.
Cattle are very fond of it, but it is seldom

found in large enough quantities to be of much value.

It is never large enough to be cut fer hay. o re-

corded analyses of have been made.
Fungous Parasites.

I. Cercosporaz sn, See P. clandestinum.

[4

- c0o --

ANTICUM VIRGATUI, L.
witch-grass, Wild Red-top
Black Bent.
Distribution.

Common on the eastern sea coast of the United
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gtates, and from there to the Rocky liountains.
llabitat.

Tt grows best in low, sandy, soil where 1t appears

in bunches. It, howev grows very well even in dry
sandy land. Along the Vossouri River in South Dakota,

Value as Foragse
It mekes very good hay when cut young, but if

1eft until it gets old it beccmes of but 1little value.

[

It is one of the principal grasses of the iiissouri
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River bottoms.

Fat, « « v v v e e e e 3.33

Ash, . . . . . . . . . .. 5.49

Crude fiber, . . . . . . . 22.11

Albuminoids, . . . . . . . 5.12

Hitrogen-free extract, . . 56.95
udt? tive ratio, 75.30.

Tungous Parasgites.
I. Puecinia emaculata, Schw. Common in this

vicinity upon this host in both the antive and culti-

abundant, however, to do much damace to the native
form, but that cultivatsd in the forage plats last
vear wzs nearly ruined by this rust.

Uredo- and teleutosori mostly epigenous and
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Ca

is is ruptured. Uredespores gubglobose; epispore thin
sharply echinulate. The germ spores are very promi-
nent, 21-24mm in diameter. Teleutospores broadly
clavate to elliptical, apex rounded, or obtusely point-
ed and thickened; slightly congtricted, 16-21x31 .
Pedicel exceecding the sgpore, slightly tinted.

II. Uromyces graminicola, Burwrill, Ver are.
Teleutosori hypogenous in my specilmens, very prominent
ly surrounded by the lacerated recmains of the ruptured
epidermis., Telecutospores variable, subglobose to

al and oblong, smoccth; apex mostly rounded, but also
bluntly pointed and often truncate, thickened, 14-18x
20-30mm. Pedicel stout, slightly tinted, about twice
the lensth of the spore. Plate XX.
~~ 000 --
SETARIA VIRIDIS, DBEAUV.
Green Yox~tail, Pigeon-grass, Grean
Pigeon- grass, Botile-grass,
Wild Iiillet.
Distribution.

Cormaon every
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grounds wnere .it becomes a grea
\
itgelf year aflter year from the sced.

Valuce as Torage.

P - - o, v - ” PP .
this grass 1s recorded as being fully as nuiri-

Moisture,. . . . . « « . . 8.00
Pat,. . . .« « < . .00 2.87
Ash, . . . .« « . . . . 12.15
Crude fiber, . . . . . . . 16.40
Albumenoid nitrogen, . . . &5.67
ultrogen free extract, . . 59.1¢
utritive ratio, ... 86.64.

Fungous Parasitcs.
I. Seclerospora graminicela, (3acc.) Schroet.
Very aestructive, often causing the lsaves to wither
and turn brown before the grass heads out. Conidial
stage appears as a white mildew on the under side of

the leaf, near the base; while oospores are produced

n the enlarged glumes or on the outside of the un-
openad sheath and bhlade.

Hiyphae hyaline, branched 15-18x80-140mmm, bear-

ing granular, hyaline, elliptical, 9-18x14-22mmm
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conidia. Exospore, brown, with a light brown center,
irregulerly subglobese, 40-52mrm in diameter. When
pressed the thick epispored globular, 30-3Z2mpm, en-
dosnore escapes. Plate XXI.
-- 000 -~
SETARIA ITALICA.
Italian [fillet, Bengal grass.

Distribution.

Introduced and extensively cultivated in the United
States. 1t forms ne of the most important hay grass-
es in South Dakoia.

Habitat.
cultivated. It is a very good crop to plant

“

after the land has been run out by other crops. If

}_:.

11 claar the

properly handled one crop of millet w

land of weoeds.

There are many objections made to this grass for
horses, but it makes excellent feod Tor cattle. It
grows very luxuriant, often cutting threo tons of dry
hay per acre. Its chemical analvais shows the followig

composition:



Fat, « « « « « o < o e . 2.71
Ash, . .« « « « « < . . .. 7.50

Crude Tiber, . . . . . . . 24.52

Album'noids, e e e e 9.49

Hitrogen-fres extract, . . 55.78
“uuPiuiVO ratio, 83.98

Fungous Parasites.

I. Sclerospora graminicola, (Sacc.) Schroet.

1ot very common on thig species of Setaria. See de-~

seription under S. viridis.

-- 000 -~

CENCIIRUS TRIBULOIDES, L.

a4

Sand bur, Sand spur, iledge hog grass,
Burr grass, Cock spur grass.

Thus far it has been feund only alons the Mis

ouri River in South Dakota. It ig very ccimon on

71

the

gastern sea coast, the coast of the freat Leazkes, and

sandy river banks. It is usually moeost common in

4]
o
3
P
[

"

2
6]
o
=4
|_.J
|#9]

-
H
o
Q
£
e
!
o]
e}
ct
ct
>

-
|,_J
<<

o]

o

[

}..J
|,_J
et

—

.

-

e

)

et

o

@]

=t

b

Value as Torage.

This is one of the greatest pests of sandy soils,
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where 1t 1is a menace to mar

and beast.

It is very

injuricus to the woel of sheern that graze near it, and
is of no agricultural value. Its nutritive ratio is
high, but the burrs make 1t impossible for cattle or
horses to eat it. Its analysis shows:

Pat,. . . . o o 0 .00, . 5.60

Ash, . « . .« .« . . . . ... 9.24

Crude fiber,. . . . . . . .+ . , 14..14

Albuminocid nitrogen,. . . . . . 10.53

Hitregen~-free oxtract, . . . . 60.49

Hutritive ratio, 02.84.

I.. Sorosporium syntherismae,(S.) TFarl.
(Ustilago cesatii, Fisch.) This fungus wac collected
in Union County by Wallace, the only place in which
it was seen this year.

Sporgs rotundo-polyhedial, roughened to tuber-
culate, cpispore, thick, 8-11x8 1/2-14mwa, brown.
Plate XXVII, Fig. 8-11.

-- 000 --
ZIZANTA AQUATICA, 1.
Indian Rice, ¥Wild RiceYater Rice,
Water Oats, Tuscasora rice.
Distribution.
Found in nearly all portions of temperate and
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tyopical I Torth America; also in eastern Siberia and
Japan. Cormon throughout South Dakota.
Habitat.

4 -

ol ~ My o ER Y - 4 I, ) - 1 e

It grows only in the neighborhood of lakes, ponds

srmyde s . v s eyt N e T TP e (1S uar P . A
and water courses, generally growing directly from the

very doubtful whether it will every become of any
agricualtural value because it appears to thrive only
Y A

on very wet land. I know of no analysis ¢f the plant.

FTungous Parasites.

I. <Cladosporium graminium, Corda. Not destruct-
ive. See description under Homalocenchitus oryzoides.
II. Entyloma crastophlium, Sace. (Ustilago

o

lineata, Cooke). This fungus does considerable damage

- L1 3 vy e S - -+ oo ] wair ~ - - 3 . 1
in the fall, causing elongatoed, dark spots under the
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often confluent, grayish black; on the culms, oval
to oblong, and often entirely encireling it, shining
black, long covsred by the epidermis. Spores sub- -
glchose to oblong, angular; epispore thiek, smooth,
brown; center hyaline, 7-10x8-12mmn. Plate XXII.
~— 000 --
HOMALOCEHCHRUS ORYZOIDES, (L) POTL.
(Leersia ovyzcides, Swz

ce Cu

oS L 3 I ~
Ri ut grass, Rice Grass,
~ . - Taqn N Man S
Cut grass, White grass, Iuropecan Cut grass,
. 1 P e
rickle grass.

Common aeross the continent to Colorado. Yre-
quent along Sicux and Missouri rivers Iin South Dakota.
Habitat.
Grows in very wet »nlaces glon® banks of stresams,

generally in the edges ol watar,

Value as TForage.
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other grasses for hay. Catile aveid it on account of
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Tungous Parasite

75

orium graminum, Corda. This is nct
destructive. It appears on bbth sides of the semi-
living leaves, causing dark, indistinet spots. The
hyphae extend out oi the stomata, simple, ercet, nod-
unlous, dark or smoky. Conidia concolorate, very var-
iable, oval tc oblong and obovate, one to many septate.
Plate XXIIT.

IT. Metasphaeria lzsorsia , {Pass.) Sace. Rare.
Appearing as minute black spots on the dead leaves of
the host.

Perithecila spherical, depressced, light smoky-~
breown, thin, membranaceous. Asci straight or curved,
eylindrical, sometimes attenuated, 8 spored. Sporidia,
obliquely uniseriate, uniseptate, indistinet, oblong
waline, 4-guttate. Plate XXIV.

-- 000 -- 000 -~
PIIALARIS ARUNDIIIACEA, L.
Reed Canary grass.
Distribution.
It is very common across the continent, especial-
ly in the northern part. In the

ne i ol

neigh

borhood of Sand
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Lake in this state there are large tracts of low

ground upon which nothing but this grass grows. Com-
mon throughout the state.
Habitat.
it grows, naturally, in low, wet places, along

the banks of streams, ete. It is, however, capable

of cultivat
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alue as Forage.
Probably one of the mest promising grasses for
the dry prairie states of the wegt, bscouses it makes
a luxuriant growtih on dry ground. It has proven to
be =z very excellent grass in South Dakota, obtaining a

growth on upland of two to two and one-helf tons per

SCTC. as follows:
Moisture,. . . . . . . . . 8.44
Fat,. . e e e e 3.40
Ash, . . . . . e e 7.16
Crude fiber, e e e e 19.15
Albuminoid nitrogen, . . . 7.12
Hitrogan—flﬁﬂ extract, . . 63.17
Hutritive ratlio, 77.32.
'ungous Parasites.
i. Puccinia striatula, Peck. This zppears to be
a rare fungus here. It has been collected but onece,
and then late in October, in a very limited quantity,

o}
1
[l
Py
©@
o)
o)
o
jot
<
4]
<
o)
"
X—l
(V]
[
=
[4}]
&)
.



Sori amphigenous, linear, black, deenly sezited,

parallel, often crowded, long covered by the unbroken
Y
epiderais. Uredospores cchinulate, subglobose o ob-

gshort, colored. Plate XXV.

IT. C(Claviceps nur)twea,Q(Fr.) Tul. Rare,.

Selerotia 7x1 l/@xnlor less, slightly curved, cylin-

et ol L

drical, purplisnh black on the outside, white within,
wrinkled.
-- 000 --
ARISTIDA BASIRAMEA, EIG.
Triprle-awned
Distribution.
HMinnesota southwestward to northwestward. Very

Ty Aot ~ = 1t Tials 1
on 1n the western part of Scouth Dakota, especially

nn the Black liills along the Cheyenne River.
riabitat,
Dry prairie regicns and foot hills of the Roeky
ountains. Western South Dakota.



Value as T'orage.

Its value for foragse is not very well known: The
probabilities are that it is a very worthless range
grass., Its analysis is as follows:

Moisture . . . . . . . . . 9.16

Pat, . . . . .« . . . .. 2.29
Ash, . . . . . . . . .. 10.09

Crude fiver, . . . . . .. 16 .28
Albuminoid nl“"ogez, o 4.006
Hitrogen-frese extract, . 67.28

o -
=
1o
(o

Mutritive ravio,

Fungous Parasites.

I. Ustilago aristidae, Peck. Colleected by
Williams and Wilcox, along the Cheyenne River near
Smithville. The whole secd, although not swollen any,

s

is full of a2 mass of spoves, covered by a thin mem-
branec.

Spores subglobose to angular, smocth, black,
occupying the whole interior of the seed, 6-1Cmmm. in
diameter. In my specimen, large cil globulss are

very cormon. Plate XXVI.

-~ 000 ~--



79

Q
H
d

A VIRIDULA, TRIH.

.

IITINE SO0

cr

Dry places in prairies and meadows.

Value as Torage.
It is eagerly sought for by stock, but it is not

comr:on enouch in this region to be of any great bene-

th
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fit. Its chemlcal composition is =
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Fab,. . .. . . . .. .o 2.28
Ash, e e e e e e e 7.75
Crude fiber, . . . . . . . 19.38
Albuminoid nitrogen, . . . 9.47
Nitrogen-fres extract, . . 61.12
Hutritive ratic, 88.57.

Fungous Parasitecs.
I. Ustilago hypodytes, (Schlecht.) Tr. This is

not a commeon species here. It has becen found only in

for the past two years. It occurved on three or four
h

Joints of the culm, completely covering it and entire-
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ly destroying the fruit, often preventing the panicle

from appearing at all,

belobose to guadrangular, irregular,

3 to Smrm in diameter, light brown; epispore thick in

proportion to the size; center light. Plate XXVI.
IT. Pucecinia stipae, Arthur. See description

under S. spartea.

~~ 000 -~

STIPA APARTE EA, TRIN.

Porcurine grass.

Digtributian.

I1linois to Michigan and from there northward
and westward. It is one of the cormmonest of prairie
grasseg throughout the eastern halfl of South Dakota.

Habitas.,

Its naturzl habitat 1s higl

it is often found on low dry ground alsc. It is said

to be very ccocmmon in Cclerado along irrigating ditches.

A very troublesome prairiec wecd. The long, hent
"gpnears" do greet damage to horses and cattle lorses
have been known te go without ecating for several davs
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3 1

on account of the gspear-like fruit which had worked in-
to their mouths. The fruit, with the enclosing glume,
very often work into the sheeps wocl, and then into

the Tlesh, causing large sores. I a tract of land

which nes a large amount of this gress upon it is kept

o

ey 3 199 Py L Ly L1
astured quite clegse, so that ths

times the vrairie is left unmown
until the "spears” fall off and twist themseives into
the greund. The grags is then cut and raked up, while

-

the awned spears are left on the ground. Its comnosi-

ticen consists ol
Fat, . . . . . . . . . .. 2.46
Ash, . . . . . . . . . .. 4.78
Crude fiber, . . . . . . . 23.81
Albuminoid nitrogen, . . . 8.34

-~ i L S
- O ek amen
sen-1rree extrac

Kitro ct, . .
Hutritive ratio,. . 85.56

Fungous Parasites.
I. Puccinia stipae, Arthur. Rather rare. It
has been collected but once in this neighborhood.
Uredo sori scattered, small, coblong, yellow,
epiphyllous. Spores subglebose to obleng, very con-

spicuously roughensd, yellow, 17-23x20-32mram. Teleu-



tosori, dark brown, naksd

no encireling epidew

rown, very consp
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ORYZCPSIS

Trom western South D

and thence southward thro

occurrence in So
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Distribution.
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a

ugh

I Al 1
uth Dak LilC

ills
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has never been an analysis made of it.
Pungous Paragites.
I. Puceinia n. sp. This appeszvrs to be a very
cormion and destructive rust. o specimens ol the
host were found last ye without fungus on then.

sheaths, and upper sides of the leaves; black, ver;
prominent, often confluent, early erumpent;

ruptured epidermis not prominent. Uredospores, sub-
globege, echinulate, 18-24man in dl“ﬂete?. Teleuto=
spores broadly elliptical to oblong clavate, smocth,
brown, constricted, thickened at the rounded to blunt-
1y pointed apex: center granular with nuclear spots
distinguisheble, 25~30x32-46mmm. Pedicel long and
hysline, twice to thrice the length of the spore.
Plate II, Fig. 2.

-~ 000 -~
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A MEXICANA, TRIN.

Commmon from Uyoming zastward., It occurs in



localities throughout the scutheastern porticn of

South Dakota.

N )
Valus =z2s Forage.

It is not plentiful enough to be of any great value in
South Dakota. Itg composition is:
Water, . . . . . . . . .. 14.30

Fat, . . . . . . . Co. 2.30
Ash, . . . . . . . ... 3.71

Crude Iiber, . . . . . . . 12.45

Albuminoids, . . . . .+ . .. 4.13

Nitrogen-free extract, . . 56.11.
Hutritive ratie,. . 70.31.

I. Phyllachora graminis, Pers. Rare. Tor de-

scrivticn look under Boutelouz ol
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goring Turnishing feed almost two weeks earlier than

timothy. Its chemical composition is:
Yat, . e e e e e 3.36
Ash, . e e e e e e e 7.75
Crude Fiber, . . . . . . 23.78
Albuminoicas, . . . .o 10.81

b4
Hitrogen~-Iree

e
Futritive ra

I. Puccinia graminis Pers.r The rust wag very
injuricus in the early part of the last sezson. All
of the grass was mown hefore the formaticen of the
teleutospores.

Uredcospores, 16-23x24-35. Tor further desecription
lock under Hordenum Jubatum.

-- 0G0 -~
SPOROBOLUS CUSPIDATUS, TORR.
(Vilfa cuspidata, Torr. )

Dreop-secd Gras

HMaine nerthward and westward through
States and Canada, liinnesota, Iowa, Dakota, wesiward

nG southwestward. Tound throughout South Dakota.

his grass generally crows in high, dry latitudes



&}

It is very plentiful on tho wes
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it is very comson on the gravelly sides of knolls, but

atteins its most luxuriant growth in the eds

Value as Forage.
Its agricultural value is not well known. Cattle

are very fond of it. Its chemical comnogiticn is:

lfoigture, . . . . . . . S.16
Tat, . . e e e e 2.66
Ash, . . . . . . . . . . . 9.43
Srude Eiber, ... . . . . . 17.32
1buminoid nitrogen,. . .. 10.38
Nitrogen~frec exbrﬁeb‘ R 59.71
Mutritive ratio, 78.30.

I. Pucciniaz vexans arlow. ot a common species

in Secuth Dakota. It wa: Tfound this swaner at Drockings

Uredospores, subglobose, echinulate, 17to 22 mam
in diameter. Teleutoseri, amphigenous, small, oval to
linear and often confluent. Sporcs dark brow smooth

subglobose to elliptical, not constricted, roundsd at
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very few one-celled teleutospores. In all of the

material examined, but abcocut a dozen one-celled spores

b d o ) [ TR S T 1.1 ;
IT. Phyllachora graminis, (Pers.) Tuekl. Very
. S - N e . 4 ) 4.
conmon in many parts of the state., Found this year

at Brecokings, T

o]
-3
(v
€2}
[

general degcription and figurss look undsr Bouteloua

oligostachya.

SPOROBOLIS CRYPTAIDRUS, GRAY.
(Vilfa ecryptandra, Trin.)
Drop-seed Grass, Rush Grass.
Digtribution,.

Mexico and Texas to Cclorado, lNebraska, Dakota,
and eastward to the ew Englad States. Trequently
found throughout Boutihr Dakota.

Habitat.

On the coast of New England and shores of tﬂe

Groeat lakes, it grows in sandy places. In the wastern
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on the Pacific Coast, as far scuth as Ca

joist woods and shaded swamps. In

T 3
valage &o

~ o~ - o Y q 4. 3 -~
Its value as an agriculiural grass

‘ Fungous Paragites.

se coriaont on-all bottom lends alons:

I. Puccinia graminis, Pers. Rare. All I have
ever seon has been a few specimens collected and
mountad with the grass by llr. Doaglas in 1889,

Uredospores 15-20x24-28mrm. Telecutospores
16-22x36-56rmm,.  For further description loock under
lordeum jubatwm. Plate XA{IX.

II. Phyllachosa graminis, (Pers.) Fuckl. Tor
description, lonk under Doubteloua oligostachyva.

~= 000 --
\LANAGROSTIS CAITADENGSIS, ETAUV.
(Peyeuxia ba“adeWSiS,)
Blue Joint-grass, Sand grass, Red top,
Canadian Small- recd, Fowl lLieadow Grass
Distribution.
Cormon in all of the northern porticng of the

91



92.

United States, in the Rocky Mountains and in British
America.
ilabitat.
It prefers low, cocl, moist soil, and boggy
meadows. Very common on river and lake bottoms in

South Dakota.

In those regions in w ich it thrives best it is
considered as one of the best native grasses. It is
relished by cottle in the green state 2s well as when
mads into hay. Its composition is:

VEF oy 4
water, . .« . . . .

i ,

jd
I
«x
(=]

at, . . . . .. 0. ... 1.95
Ash, . . « . . . . . . .. 4.00
Crude 1'iber, . . . . . . . 37.45
Albumineids, . . . . « . . 5.80
Uitrogen-Tree extract, . 36,50

LR

Nutritive ratio, .. 54.25.
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I. Puccinia phragmites, (Schum.) Kornicke. Sori
amphigenous, large, oval, prominent, naked, black, and

1

often confluent. Uredospores, clliptical and strongly

tuberculate; 16-20x26-32mrm. Teleutospores oblong to

)
elliptical, slightly constricted; apex a little thick-
ened, roundly or obtuscly pointed, smooth, brown, 1o-
20x30-60mm. Pedicel 1 1/2 to 3 times the length of
the sgpere. Plate XXX,

-- 000 ~-

SCHEDOITARDUS PAIICUE S, (WAT.) cov,

{Sehedonardus texq Stend.)
Texes Spike Grass.

Digtribution.

the western part as for east as the Coteaus on the

It is confined entirely te the high and dry prai-
ries and hutes of the central nlzin.

dou

Lo . - . - o R
It 1s at present of no agriculturel vazlue and the
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found very injurious yet.

Tl A
LCLC

tcsori amphigenous, early @rumpent, oblong,

o

I,.;J

eonspicuous, black, remains cof ruptured epidermis not

yore thieclk and tuberculate. Lotk one and two-cell-

-

ed teleutosypores found in abundance in the same sori.

The one-celled sporeg are subglobose to obovate with

thick epispores, which are considerably thickencesd at

[l

the apices, strongly tuberculate, 25-35x35-40man. The

two-celled spores are oval to oblong with smooth,
thick epispores which are very rmuach thickened at the

- o de
PDITeSCeY

apicess, The nuclear spots are very faintg

&

o

25-34x30-47rmi. Pedicel zbout twice to thrice
as leng azs the spore. Plate XXXI.
-~ 000 ~-

BEECKLANLITA CRUCALFORIIIS, IO
VAR. UKIFLCRAY SCRI

c 1100} ~ T3 T A M gy &
_Slough grass, Wild Timothy.
Digtribution.

Very commen from Iowa nort

is real common throushout South Dakota.
Habitat.

t is confined to low wet ground, principally in

the bottoms of ravines that have water in thom a part
pa:



of the vear. In Colovrado it is very cormmon along

Valuce as rerage.
It is seldom present in sufli
cut Tor hay. It is readily caten in the green sta

by cattle and horses. I am unable to find a chemica
analysis cf it.

I. Puccinia coronata, Corda. Common in local-
glicshted as an imperfect Torm of scme black fungus.

Teleutosori amphigenous, oval to linear, minute,
parallel, very slightly elevated, long covered by the
unrupturced epidermis, black. Uredospores, subglobose,
gehiinulate. Teleutospores cuneate, scarcely constrict
ed at the septw:, obtuse to truncate above and crownad

A oy 7
0 several nhc

with one
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rather thin, smooth, 38-43x14-18mrm,. Pedicel short

/

and Tragile, DPlate XXXIIT.
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from 1 to 2 inches and hearinge in the carl

growth, small, ovid, hydline conidia which are 4-5Xx

sl

finally covered with a layer of semi-

[N
69}

3rmmm. It

immersed, soft, carnose-membranaceous, yellow perith-

v

3 41 E

gcia with somevhat prominent ostiola. Asci eylindrical,

o

(somewhat lonrer than usually described,) 160-250x6

rmuyn, slightly narrowed above, with the apex truncate

.and capned with a subhemisvherical hiyaline cerest.
gy XL . v

Sporidia 8 in an ascus, filiform, hyaline, multi-

nucleate and nearly as long ag the ascil. Plate XYXXVI.

-— 000 --

DISTICHLIS SPICATA, (L) GREEN.
VAR. STRICTA, THUR.

Send grags

i or
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oD1IKE I7

149]
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ot
5

=

9}

[ 2]

&
-
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Alkalil grass

» ’
255,

and from Mexico and Texzs nerthward throu

Mountains. Common in all pertions of South Dakota.



-

it hardly srows tall enough for hay and catt

. Tts chemieal analysis shcwsa:

Moisture, . . . . .. _7.95
Tat, . . « « +« « « « « . . 2.72
Ash . . . . . « . . . .. 7.98
Crude fiber, . . . . . . . 22.80
Albuminoid nitrogen, . . . 7.56
Hitrogen-free extract,.. . 55.94
Hutritive r=tio, 82.39.

TFungous Parasites.
I. Puceinia n. sp. This rust has been foun

iy

past swmer. There are two species of Puccinia re

ed on this hosgt, P. graminis and P. distichlidis

odd, tec, bhecause we found hut one specics in 21l
last summer’s collection. Specimens were obtained
Sand Lake, Iroquois, Huron, Blunt, Brocokings, and
Forest City, all cf which have the same pecular
characteristics.

Teleutoseri, cormmonly amphigencus but mostly

epigencus, oval to elliptic

%)

113

1o agricultural value as

le seldom

cord-

1, cften confluent, very

rrominent, black. Uredospores, subglobose, epispore

thick, minutely roughened, 16-24mmm in diameter. Tel

-
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POA TENUITOLIA,

rass. ‘.AG LOY

Bunch

m
)

Distribution.

From Colordado to California and Oregon,
cultivated eastward. It has not bheen lound nati
this state vet.

Habitat.

In Colorado it occurs in twe well marked forms

the mountains It grows most cormonly in meadows.
Value as TForage.

Reported as being, in Colorado, one of the most
promising of bunch grasses. It grew well in Scuth
Dakota under cultivaticn the past season. Tts
compositicn is as fellows:

Hoisture, . . . . . . . . 8.30

Fat, . . . . . . . . . .92

Ashy, . . . . .+ . . ... 9.45

Crude fiber, ce e e 19.40

Aljum1n01d nitrogen, . . . 8.76

Hitrogen-free extracs, . 59.47
nutPlthG ratio, 86.22.
Fungous Parasites.

I. Puccinia graminis, Pers This rust wa
destructive during the past season, in the gras
perimant conducted by the Experiment Station,
plat secded to P. tenuifelia was nearly ruined.

NUTT

irass.



) e P q e A - b I L. - -
uredo stage of the rust appesared cven on the voun

v eyt A e 3 ae P, 111 S P . S
autwm gsrowth, and was injurious until the grass was

Uredosori amphigenous, linear to coval, and ofteéen

yores chovate to ellivtical

¥
4 &

confluent, orange y:llow. Sp

4]

echinulate, 16-19x24-3%mmn. Teleutosori ratner incon-
snicuous for this fungus. This can be easgily explain-
2d. In this case it did neot have room and time to de-
velon as 1t ordinarily does on the sheathes and culms,
but because the grazss had only been growing ons year
it was confined to the leaves. This probably is the
reason for the dwarfing of the scori. Sporcs elliptic-
al to clavate, sligntly constricted, dark brown., Apex
thickened, pointed or roundod, 16-21x30-44man, Pedicel
tinted.
-~ 000 --

* BROMUS UNIOLOIDES, WILLD.
{ BROMUS SCHRADSRI. )

LR ] > L] 2 ~ A b t o] [ ~ ]
Rescue Grass, Schrader s Drome-grass.
Australian Prairie -grass, Australian Oats.

Introduced inte the southern states from Austrzlia
It is now extensively cultivated there and sometimes is

north.

ot
,./

found furth
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Value as T'erage.

It is not adapted to the cold and scver
of our northern states. Whers it thrives be
the most of its growith during the winter mon
becomes ready to cut in April, It makes a Ti
of leaves, and is greedily caten by stock.
it produced a good crovn of hay from seed whi
to the ground the previous geason, Its comp
in the dry state is:

Pat.,. « « « « o 0 o0 L. 3.58

Asli, « . « « o o .. . 9.74

Crude fiber, . . . . . 20.59

Albumineid, . . . . . . . 13.62

Hitrogen-Tree exiract, . . 52,47
hu'?ltive retio, 92.42
Mangous Parasites.

I. ZDIrysiphe graminis, D.J. Rare. It
grey, Telt-like mass upon the lower lzaves a2

Myeelium tinted brown, septate, densec,
diffusely, especially at the ends where the
7-9mm conidia are produced. Plate XL.

-- 000 ~--
GROPYRUM TENERUI, VASEY.
(A, repens var. Leauv.)
Wheat grass, Couen Grass, Quack
uiteh Greass, Blue-jcint,

growth
Kfe’ﬁ"‘

9
_<

produce

and culms.

branching

ubglcobose

S
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Prevails in the Roceky llountain region from kew
sxico to Oregon,- "Grass and Forase Plants of the

1 3 e Tl -
in Soutn Dakota

It grows mostly in low, moist and waste nplaces.
Very often occurs along with A. repens and A, glaucun,
from whiecn it differs Dby growing in bunciies and having

a narrower spike.

This 1s one of the mest promising grasses for

South Dakota. It grow. well and furnishes a good crop

@]
Hh
by
S
o
l\:

; . . ) . oA . .
shen cultivated, but is badly afiectied by

fungous diseasss. Its compesition is:

Moisture, . . C e e e 7.56

Fat, . . . . e e e 2.04

Ash, . . e e e e e 6.28

Crude fiber, e e e e 20.20

Albumineid nitrogen, . . . 6.15

Nitrogen- Prao e‘fi act, . . 65.33
tio

Hutritive ra
Fungous Paragites.
I. Pucecinia graminis, Pers. Very abundant on

this host in various portions of the state the past

Sunrieyr.,



Teleutosori generally confluent in long lines on
the culms and sheathes. O0ften so plentiful that the

whole cireumfaerence of the shesthe ar culm i1s a solid,

O

black mass. It often cxtends into the spike. Spores
clavate, slightly constricted, with thickened, rounded,
or pointed apices. Pedicels tinted, generally as long

as. the spore; 15-20x35-60nram.

Ir. ~=

ol

ccinia rubigo-vera, D.C. I have not
found this rust on any of the native forms, but it
was unusually injuricus to cultivated forms on the
Coilege Farm, during the past swmer.

Uredo- and teleutosori amphigenous, oblong and

comaonly confluent, leng covered by the unbroken epi-

“ore not very prominent. Telsute-

spores cuneiform to oblong and slightly constricted
at the scptum; apex thickened and rounded to obliquely
pointed, 13-19x25-40mma. Pedicel shert and deeply
tinted.

ITI. Clavieeps purpurea, (Ir.) Tul. ot as common

on this species as it is on the other species of this
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Grows in low, moist, and wacte places. It 1ls

said that, in Colorado, over ivrigation has produced

(=4

923
+d
Q
Q
-t
Q
0w
s
3
=
v
b
3
T
A
~
()
(.IJ
it}
w

(Fulletin Yo. 12, Colo. Asr'l Cellege and Exp. Sta.)

it deoes, in low placcs, it becomes mixed with other
meadow gragses and congiderably reduces thelr valus
for foddzr. The long, barbed, zwns cause congiderable

S

and mouth tro::*vs in horses and cattle. Analysis of

-

the grass at the Colorado Station has shown the fol-

Folsture,. . . . . . . . . 7.29
Fat, « o o 0 v e o 271
Ash, e e e e e e e, 13.05

Crude fiber, . . . . . . . 5.72

o 7.51

JélelQ(“DT‘_fy" Gl-Ol

oy A
Nutriti

I. Puccinia graminis, Pers. Very injurious to
this grass. HNearly z2ll o6f the summer's collaection

at this Staticn has shown $the rrass badl

r affected
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has often

o)

by the rust. Even the youngs auturm growii
: t 1 Tyaei T A4 ‘1‘*-;-;1:3;«'
.:)eu’n ‘loblCuL,L 0O e D;d,____ul LI ngw SU .

The teleutosori oval to linezar , and often con-

—

Tluent in long lines upon the culms and shea
Svorss davk brown, slisghtly censtrictoed, and congider-
ably thiekened at the apex., Pedicel yellowish-brown
into which the inferior spore gradually converges, as
long or a 1little lonrer than the spore.

IT. Puccinia rubigo-vera, (D.C.) Wint. Not so com-
mon on this hest as P. graminis, but what spcecimens
have been found have been badly injured. Specimens
were found last year at Oakwood, Brookings and Scranton.
Tie young autumn growth was very badly injured in
sach case,

Uredoscri oblong to lincar and although occurring
on both sides of the leaves are much more corrion on the
lower silde. Spores obleng, echinulate, and yellew
, and black.
long, slighitl

r eeonstricted, and much thickered at the

arex. Truncate to obliquely conical, brown, smcoth, @

2

and very shovrt pedicelled to which th

he inferior spore
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was shundant on one clwnp of the grass.

. , e g 2
to linezr, often crowaed

Yy N 1 P 3 3 reas ST T .y
and coni'luent Iin long lines, leng covered by the un-

3 1 '~ £ =] . - Ay v P
brcken , black, rounded by numerous,
r
- T 7 ~ F N ny LI .
brown paraphrses Uredosneres subglobogse, gcehinulate
O By 1 <4 s 1 L R, . - : s
20-28mrim.  Teleutcspores cuneiform, oblong to ellinti
naey 1 r SRR 8 e R < 3 e . 8T v e oy .
al, generally slichtly constiricted, tapering below)

apex truncate to obtusely and cobhliguely

38-50mmm. Pedicel shiort and

XLII.

N oy RO ey S LR / ) T Kl N
Cladesporium graminium, Corda. ot of any

economic riance., Iound only on the subliving
portlcns of the hesgt,. Tor general descrivtion. look

under Homalocehnchrus o) ""’O"(ae .

V. Claviceps purpurce, (Fr.) Tul. Excecedingl

common througnout the st

+n
Lo .
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but much more prominent

oval; epispore oblong,

: Ty 1. - -
little thieckened above,

385-50x19-24mm. Plate XLIIT
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either., Ellis and Tracey deseribe a srecies of rust,
Puccinia @pocrypta, on Asprella hystrix, which cor-

L. -~ - T = I3y P e . 1 PO
of the measurements of the telceutognorcs which they

J-"‘)

find to be 14-18x24-36mua. This is decseribed in the

s de-

ey
O
-
3
o]
[.]
o
s
)
o
Q
}..l
O
i}
<
<
<3
—
ife
q
o
ey
ws
el
|_..l
=~
[

scribes a P. wmontanengis on Elymus condensatus, in

- r 3 P . sy 4 4 = - P NPT S
very well in everythiing except sori characteristics.

IT, <{ledosyporium graminium, Corda. et very in-
3 3 M2 . B30T S N - <
Juriou This Tungus appsars z2s a blszck rmass at

£ 4 e - - 1 : L . S o
apex o1 Tt gecd, groving and recelving 1isg nourlsnmeny

entirsly from the remains of th
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ilyphee, clivaceousg, nodulose, gentate, sim
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tufts of 2-5, 100-160x4-6raan. Conidia concolorate,
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Plate XXXIII.

PUCCIITIA CORONATA,  CORDA.

Showing various forms of teleutosvores on

Beckmania crucaeformis var. uniflora.
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PUCCINIA RUBIGO-VERA, (2) (D.C

Shewing the great variation in forms of teleuto-

spores on Eatonia pennsylvanica.






Plate XXXVI.

EPICHLOE TYPIINIA,
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Showing general character
attack on Koeleria cristata.
1, single affsctced plant.
2, cross section of stroma showing perithecs
around the outside.
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Plate XLI.

Uil GRAI

Showing spore and hy
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Agcropyrum glaucuil.
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Plate XLII.

PUCCINIA RUBIGO-VERA, (D.C.) WINY,
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Showing ~eneral characteristics of teleutospores

on Elymus canadensis,
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Plate XLIV.

CLADOSPORIUN GRAMINUM, CORDA.

Showing thie peoeuliar methed of attack and

£

chavactaris

1, sead .
2, hyphae highly magnified.

3 - 5, forms of conidia.
6, Macrosverium spore.

neral






	A Study of the Forage Plants of South Dakota with Their Fungous and Insect Enemies
	Recommended Citation

	Blank Page
	Blank Page

