W A S U l i N l l T O N ; (i(IVi;UX,MKNT I ' U I N T I N C U F F I C E : 1'J25

n p H I S BULLETIN contains information, especially
for farmers, regarding 19 grasses of secondary
agricultural importance in the United States. It will
indicate to each farmer which of these grasses is
likely to be of value in his section.
Each grass is illustrated, and agronomic and botanical information concerning it is given.

WaahiiiKtoD, D . C.

u

Issued February,

1925

%

•

CULTIVATED GRASSES OF SECONDARY
IMPORTANCE
Bv CHABLES V. PiPEB, Semov Agronomist, in Charge of Office of Forage-Crop
Investigations, Bureau of Plant Industry

CONTENTS
Bromegrass
Slender whfiatgrass
Johnson grass
—
Birdgrass, or rough-stalked meadow
grass
Creeping bent
r^.Ti"
Prose, or broomcorn milletIII
Ueed canary g r a s s Canary grass
Rescue grass

Page
_1
^
•
°
14

16
17
18

Cheat
Vasey grass
Bahia g r a s s
Molasses grass
Guinea grass
Natal grass
Tposinte
Velvet grass
Sweet v e r n a l grasd.
Meadow foxtail

Page
22
22
26
27
29
31
33
35
39
41

H E G R A S S E S herein describea and illustrated are all of some
agricultural or horticultural value in the United States. JNot
one of them is of outstanding importance except m a limited area.
Some of them are sure to reach greater economic importance as they
become better known and their value is more appreciated.
All of the grasses herein described, except slender wheatgrass,
were introduced from some other country. All of the grasses ot the
highest importance in the United States discussed m a previous bulletin (see Farmers' Bulletin 1254, " Important Cultivated Grasses )
are from some other region than the United States, and with one
exception all are natives of the Old World. Just why introduced
grasses succeed under cultivation so much better than native grasses
is one of the mysteries of nature. Probably there are secrets concerning our native American grasses not yet unraveled. Some ot
them are admirable in respect to growth, texture, and palatability,
but they seem unable to hold the ground against more aggressive
alien species.
BROMEGRASS

T

Bromegrass {Bromus inermis Leyss; fig. 1) is also known as Hungarian brome, smooth brome, awnless brome, Russian brome, and
Austrian brome. I t is native from central Europe to China. Tho
earliest cultivation reported was in 1769 as a pasture grass, but except in Hungary and Russia it never attained much importance in
Europe. I t was first introduced in the United States about 1884 and
soon met with high favor as a grass for the drier farming regions

-
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FIG. 1.—Bromegrass (Bromtm inirmia Leyss); l, Plant showing habit (about one-tifth
natural size) ; 2, a panicle (somewhat reduced) ; 3, spikelet (much enlarged)
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of the West (tig. 2). The most extensive culture is in the Dakotas,
Montana, and western Canada, but since 1910 the acreage in this
grass has probablv not increased.
Bromegrass is best adapted to regions of rather light ramtall
and low or moderate summer temperatures. I t has never succeeded
as well in the East as in the West. The best growth is made on
clays or clay loams, but it succeeds fairly well in sandy soils. ^ The
roots penetrate 5 to 6 feet into the soil. No other cultivated perennial
t^rass has yet been found which withstands drought conditions so
well. Even in the most severe winters no injury from the cold seems
to occur. Bromegrass is usually sown in spring on well-prepared
land, using from 10 to 20 pounds of seed per acre. The yield of \\^y
the first year is usually small, good the second year, and best the

F I G . 2.—Kegion of t h e United States in wliicli bromegrass is most valuable

third. Thereafter the yields decrease markedly unless the fields are
specially treated. The yield of hay ranges from l ^ t o ^ tons per
acre. ^Vhere the higher yields are secured two cuttiiigs are made in
a season.
After the third year bromegrass is said to become sod-bound.
By loosening the soil the yields will be increased. This may be done
by plowing the grass shallow in spring or in fall, by plowing deeper
in spring and sowing oats, or by plowing in fall and sowing small
grain. I n all cases the grass is markedly invigorated.
Bromegrass is also excellent for pasture, being one of the most
palatable of all grasses. I t is really more valuable thus used than
for hay, but it will not pasture as many animals as does sweet clover.
Sometimes it is mixed with sweet clover for pasture.
Seed is produced in the Dakotas and western Canada. Yields are
from 250 to 600 pounds per acre. A bushel weighs from 10 to 20
pounds. One pound contains about 137,000 seeds.
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Fio. 3.—Slender wheatgrass (Agropyron tenerum Vasey) : 1, Plant showing habit
(about ont»-fourtli natural size) ; 2, a single spike (somewhat enlarged) ; 3, spikelet (much enlarged)
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SLENDER WHEATGRASS
Slender wheatgrass {Agropyron tenerwri Vasey; fig. 3) has the
distinction of being the only native American grass that lias become a
cultivated crop. In Canada it is called western ryegrass and McIvor's ryegrass.
This grass occurs as a native from New Mexico to Alaska and
Manitoba and eastward to Pennsylvania and Newfoundland, but is
most abundant in the interior regions of the West (fig. 4 ) . I t is
a very variable grass in different parts of its range, and some of the
forms are doubtless more valuable than others for cultivation.
Slender wheatgrass grows in dense bunches or tufts, sometimes 1
foot in diameter, with numerous erect stiff flowering stems 2 to 4
feet high. The flower cluster is narrow and rather dense, 2 to 4
inches long, not unlike a head of wheat, but much more slender.

FIG. 4. - Uogion of t h e United S t a t e s in which slender wheatj^rass is most valuable

While typically a bunch grass, it may form rootstocks under favorable conditions. Over considerable areas it is a very valuable range
grass, growing most abundantly in the alluvial lands along streams
and only occasionally on the higher bench lands. I t does not persist,
however, on river bottoms which are occasionally flooded. I t is
notable for its ability to grow in alkali lands where most other grasses
fail.
This grass was first cultivated about 1895 and is now grown most
abundantly in Manitoba, Alberta, Saskatchewan, and the Dakotas.
From the results of numerous experiments it seems to be the best
perennial grass known that is adapted to dry-land conditions with
the exception of Hungarian bromegrass. The hay should be cut
when the seeds are in the early dough stage. If the gi-ass is allowed
to become older before cutting, the hay is not so palatable. Ordinarily the yield of hay is 1} to 2 tons per acre, but occasionally it is
as high as 4 tons. Sometimes a second small cutting is obtained.
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FIG. r>.—.lohnKon grass {Sorf/huni. hdlepcnse (Linnaeus) Vevsoon, Andropooon halei>en>ii8
(Llnna>us) Brotero, JJolnis hahpenxis Ulnhanis) : 1, I'lant showing habit, including
creeping rootstocks (about one-sixth natural size) ; 2, a panicle (alwjut n a t u r a l
size) ; .'!, branch with one fertile and two sterile spikelets (somewhat enlarged) ;
4, fertile spikelet seen from the ventral side (much enlarged)
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At Guelph. Ontario, slender wheatgrass gave the highest yields of
hay of 15 grasses tested for six years. The grass is late in maturing,
even later than timothy.
In Saskatchewan mixtures of slender wheatgrass with alfalfa and
with red clover proved very satisfactory.
Slender wheatgrass may be sown alone, but usually succeeds well
sown with a crop of wheat or oats. Different authorities have advised as low as 10 pounds and as high as 35 pounds of seed per acre.
In Ontario splendid results are secured with 15 pounds sown in
spring with a grain crop. I n Wyoming 35 pounds per acre gave a
good stand. Fall sowing in Saskatchewan at the rate of 15 pounds
per acre produced a fine stand that survived the winter perfectly. I t
is probable that a higher rate of seeding is desirable where the conditions are not very favorable.
, .
Seed is produced in abundance and easily harvested. Most of it is
produced in Canada. There are apparently no recorded data as
regards the yield of seed, which weighs about 20 pounds to the bushel.
Slender wheatgrass is very variable, the numerous forms being
very different one from another. Perhaps in no other native grass
is there better opportunity for selection in order to secure the best
form for each section where it is adapted.
JOHNSON GRASS
Johnson grass {Sorghum halepense (Linnaeus) V^v^oon, Andropogon halepensis (Linnaeus) Brotero, Holcus halepensis Linnaeus;
fig. 5) is a native of the Mediterranean region from the Madeira Islands to Asia Minor and southeastern Europe. Closely related forms
occur in India, the Malay Peninsula, and the Philippines. The grass
was first described from specimens collected at the city of Aleppo,
whence the specific name.
The grass was introduced from Turkey into South Carolina about
1830. The seeds were brought back by a planter whom Governor
Means had sent to instruct the Turks in cotton culture, for which
reason the name Means grass still is used in South Carolina. I t gets
its present common name from Col. William Johnson, who grew it
extensively at Selma, Ala., beginning about 1840. Other common
names that have been used are Aleppo grass, racehorse grass, false
guinea grass, and evergreen millet.
_
Johnson grass is now widespread in the United States, being
found across the continent northward to Virginia, Oklahoma, and
northern California. Farther northward it occurs occasionally but
does not persist, being destroyed in severe winters. I n the West it
is grown mainly in irrigated areas. In the North it can be utilized
onlv as a summer crop, as nearly every winter the plants are killed
(fig. 6).
Wi\\\& Johnson grass has merit as a forage plant, the difficulty of
eradicating it has given the plant an unenviable reputation as a weed.
It is emphatically a rich-land plant and on poor soils rarely proves
objectionable as a weed. Large areas of rich land, particularly river
bottoms, the black lands of Alabama and Mississippi, and the richer
lands of Texas, are now heavily infested with it.
99253°—25
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On some of these lands Johnson grass is utilized as a crop. A
common practice is to grow a winter crop of oats or oats and vetch,
after which two or sometimes three crops of Johnson grass can be
cut for hay. The hay is considered to be of good quality, but the
fear of the grass as a weed greatly limits its market.
The weedy habit of Johnson grass is due to its long underground
stems, or rootstocks, which may penetrate the soil 2 or 3 feet deep.
When constantly pastured or cut frequently for hav the rootstocks
do not grow much and consequently are not far below the surface.
In this condition it is more easily destroyed by shallow plowing
followed by frequent harrowing, especially in dry hot weather.
When constantly mowed or pastured Johnson grass apparently dis-

Fiu. 0. -Ueglon of the United States in which Johnson grass is perennial

appears, but if the land be plowed an abundant growth often appears
from the dormant rootstocks.
Johnson grass can scarcely be said to be a cultivated grass, but
many farmers prefer utilizing it as forage to fighting it as a jjest.
Once established it persists indefinitely, especially if the land is
lowed each year. If this is not done the crops of Johnson grass
jcome vei7 small. Sometimes fields are plowed up in winter so
that the hogs can eat the rootstocks, of which they are fond.
Some seed of Johnson grass is harvested, especially in Texas, but
the demand for it is small.
flohnson grass is the most striking example in America of a
plant purposely introduced which has become a pest, and it emphasizes the need of care in testing a plant thoroughly before it
is distributed to farmers. Even though it possesses forage qualities
of merit, Johnson grass can scarcely oe considered an asset.

S

BIRDGRASS, OR ROUGH-STALKED M E A D O W GRASS
Birdgrass {Poa trivialis Linnaeus; fig. 7) is a native of northern Europe and one of the abundant and valued pasture grasses of
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FIO. 7.—Birdgrass, or rough-stalked meadow g i : a s s ( P o a ^^VJ^ ? „ L n l n a t u r a l s T i e showing lml.it (about one-third n a t u r a l size) ; 2, a Pamcle (aboiit n d t u i a l ^^^^^
3 and 4, spikelets (much enlarged) ; 5 and 6, florets showing t h e long tuft ot n a n s a t
the base of each lemma (much enlarged)
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that region. I t was early introduced into the United States, probably in mixed seeds, and now occurs generally from the Atlantic
to the Pacific. It is common southward as far as Virginia and
Missouri and sometimes is found in shady places farther south.
Birdgrass is best adapted to cool, moist soils. I n shady places
it thrives better than any other turf grass and makes exquisite
lawns. During the hot weather of midsummer the grass suffers
severely and apparently disappears in open places, but again grows
actively with the coming of fall. In Canada and the northern tier
of States it remains green all summer: farther southward it becomes
dormant in midsummer except in shady places (fig. 8).
Birdgrass spreads by stolons or creeping branches on the surface
of the ground. Unlike Kentucky bluegrass, a near relative, it has

Fiu. 8. - R e g i o n of th« United States to which birdgrass is adapted.
the northern tier of States

It does best in

no underground stems. The leaves are apple-green in color, giving a very i)leasing effect. Even in severe winter weather the
leaves remain bright green, while Kentucky ])luegrass leaves become
very dull in color.
fiirdgrass is a very valuable pasture grass northward, especially
on moist lands. It should be much more generally used, though
it seems to be spreading rapidly by purely natural means. r t ) r
shady lawns it is far superior to any other grass. I n Europe it
has been called the "queen of the pasture grasses." The peculiar
green color of northern European lawns and pastures, so different
from tliat of Kentucky bluegrass, is largely due to the abundance
of birdgrass.
Seed is produced in abundance in Europe, mostly in Denmark.
One bushel weighs about 18 pounds. For use on pasture it is best
combined with other grasses. On lawns it should be sown at the
rate of 5 pounds to 1,000 square feet.
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PIG. 9.—Creeping bent (Agroslis
Rtolonifera Linnfeus) : 1, Portion of a plant sliowing h a b i t ;
note the creeping stolons which root at t h e nodes (about one-third n a t u r a l size) ; J, a
spikelet (much enlarged) ; 3, ligule (much e n l a r g e d )
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CREEPING BENT
Creeping bent {Agrostis stolonifera Lmnsdus; fig. 9) is a valuable
grass for lawns, pastures, and haymaking. Unfortunately, it became
much confused with redtop and with Khode Island bent both in botanical and in agronomic writings. From these it is easily distinguished by its dense panicle and by its creeping stolons or runners,
which may grow as much as 4 feet long in a season. I t is native to
Europe, but perhaps the coarser seashore form known as seaside bent
(Agrostis marltimu Lamarck) is native on the Atlantic coast of
America (fig. 10). This last is somewhat coarser than ordinary
creeping bent, ami the seeds are slightly different.
Creeping bent is most esteemed for the beautiful fine turf it produces, superior to all other temperate grasses with the exception of
velvet bent. On old lawns a single plant of creeping bent often
makes a circular mat 3 feet or more in diameter. If a small piece of
runner 2 or 3 inches long is planted in early fall in good ground,

Pio. 10.—Region of the United States in. which creeping btot will thrive.
drier areas it n€«ds irrigation

In the

there will result at the end of 12 months a circular mat of grass 6
to 8 feet in diameter. This mat is composed of innumerable runners which radiate in all directions from the piece planted. These
runners are composed of joints an inch or less long, each of which,
if planted, will give rise to a new plant. By chopping up the runners into the joints and planting these a lawn of pure creeping bent
can be established, uniform in color and texture. There are many
strains of the grass, bluish to green and coarse to very fine.
Creeping bent is also valuable agriculturally. In many places
it is common in pastures. On both the Atlantic and Pacific coasts
large areas occur in seaside meadows which are used both for hay
and pasture. Inland the grass succeeds equally well, especially if the
soil is fairly moist. Ovei* 100 years ago seaside bent w^as exploited in
Ireland by Dr. William Richardson under the name of fiorin. I n
many parts of the United States the grass justifies the high praise
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FIG 11—Proso (Panicum vnliacenm Unnajus) : 1, Complete plant showing habit
5, a single grain (much enlarged)
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given it by Richardson. Confusion of the grass with redtop is partly
the cause of liorin bein^ neglected.
No commercial seed is available except the trace which occurs in
that of South German mixed bent. This seed is very expensive,
owing to its great demand for golf courses.
PROSO, OR BROOMCORN MILLET
Proso {Panlcunh milmceuin Linna3us; fig. 11), also called hog
millet and broomcorn millet, is a plant cultivated since prehistoric
times for human food. It is the " common millet" of Europe and
the milium of the ancient Romans. It is probably native to central
Asia and in all likelihood was first cuhivated there.
Proso is readily distinguished from the foxtail millets, as the
flowers are in branching panicles and there are no awns to the

Pi(i. 12.—Region of the United States to which proso is best adapted

florets. There are numerous varieties, varying in the looseness or
density of the panicle and in the color of the chaff and seeds. The
last may be white, yelloAv, red, brown, or black.
Proso is still largely cultivated in Europe, especially Russia, principally for the grain to be used as food. In America it is grown
mostly in the Dakotas, Montana, and adjacent Canada, partly as a
grain crop, partly for hay (tig. 12). The hay is considered hardly
as desirable as that of foxtail millet, being more fibrous and less
leafy. The yields, too. are smaller, ranging from 1 to 1^ tons per
acre.
Proso is mainly grown as a catch crop on land where other croi)s
fail. It will mature about two weeks earlier than foxtail millet when
sown at the same time. It yields fairly large seed crops, commonly
10 to 30 bushels per acre and rarely 60 bushels. The seed is mostly
used as feed, but should preferably be ground. It is good feed for
hogs and poultry.

Cultivated

Grasses of Secondary

Importance

15

lary grass (Phalaris uriindinaceu Linnffius) : 1, I'lant showing liabit
FJG. 13.—Keed cana
(slightly reduced) ; 3, floret (much eu(about one-sixth n a t u r a l size) ; . 2, . a panicle
.
larged) ; 4, single spikelet (much enlarged)
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Proso seed well cleaned weighs 56 pounds per bushel.
ing, from 15 to 40 pounds per acre are used.

I n sow-

REED CANARY GRASS
Keed canary grass {Phalaris arundinacea Linnseus; fig. 13) is
native to the northern part of both hemispheres. I t is a very variable
grass usually found growing in wet places. A well-known variety is
the familiar ribbon grass of the gardens. Although naturally a
grass of moist or wet land, often on river or lake banks subject to
periodic overflows, it succeeds splendidly on high well-drained land
even in regions of rather low rainfall. In its broad relations to moisture it is not unlike redtop.
Reed canary grass is a coarse species, growing 4 to 7 feet tall, but
the leafy stems are stout and never lodge. The grass tends to grow in
bunches 2 or 3 feet in diameter, but it spreads underground by creep-

Fio, 14.—Region of the United States to which reed canary grass is adapted

ing branches or rootstocks. The flowers are in dense cylindric clusters 3 to 6 inches long, and the seeds shatter promptly when ripe.
The cultivation of this grass began in 1824 m England and in 1850
in Germany. Some commercial seed of European origin is on the
market, but its price is high. If it were not for its poor seed habits
and the consequent costliness of the seed, the grass would undoubtedly l)e much grown. In spite of this handicap its culture is becoming enlarged, especiallv in the Pacific Northwest (fig. 14).
The grass is very palatable both as hay and as pasturage. Though
the hay is coarse it is eaten cleanly. Yields of 6 to 9 tons per
acre are reported, but these are very exceptional. One Oregon
farmer writes that a field of 6 acres supported 27 dairy cows and 2
calves from April 3 to August 4—over 4 cows to the acre. I n addition to the pasturage, each cow received 8 pounds of rolled barley
per day.
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I t is one of the
earliest grasses to begin growth in the
spring and will withstand pasturing well
if not too closely
grazed or pastured
too long continuously.
Some seed is now being produced in Oregon and meets ready
sale there. The seed
weighs 44 to 48
pounds per bushel.
CANARY GRASS
Canary grass^ {Phalaris canarienMs Linnaeus; fig. 15) is an
annual native to the
countries about the
Mediterranean
Sea.
I t s name doubtless
comes from the fact
that its seed is the favorite feed for canary
birds, as the grass is
probably not native
on t h e
Canary
Islands.
Canary grass is
cultivated much after
the manner of barley,
the seed being sown
in the fall in regions
of mild winters and
in the spring farther
n o r t h w a r d . The
stems are from 3 to
41/2 feet tall and
usually many are on
a single plant. The
grass is easily known
by i t s e g g - s h a p e d
head, about 1 inch
long, and the green
and white s t r i p e d
glumes.
While the grass is
excellent for a hay
plant, it is usually
canariensis LinntBUs) :
one-flfth n a t u r a l size) ;; cultivated wholly for
; 3, spikelet (much en- the seed. Most of the

FIG. 15.—Canary grass (Phalaris
1, P l a n t showing habit (about
2, a spike (about n a t u r a l size)
larged) ; 4, a floret (much enlarged)
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seed is at present imported, mainly from the eastern Mediterranean
countries. However, excellent crops can be produced in America.
In California it has averaged 10 bushels of seed, and in Saskatchewan nearly 30 bushels have been produced per acre (fig. 16).
In grow'ing the crop it would be safe to use exactly the same methods as used for barley. While the seed has been used for human
food, its main present use is as bird seed. As a hay plant it has no
apparent advantage over the small grains.
RESCUE GRASS
Rescue grass {Bromus willdenowil Kunth; fig. 17) is also knoAvn
under various other names, including Schrader's bromegrass,
Schrader's grass, Australian brome, Australian oats, southern chess.

and sometimes arctic grass; in Australia prairie grass is the usual
name. Another botanical name used for it is Bromus
schraderi
Kunth. It has commonly been called Bromus unioloides, but this
name belongs to a different grass.
This grass is, with little doubt, a native of South America and is
particularly abundant in Argentina and Uruguay. It was fii'st described in 1806 from specimens sent to Berlin from Carolina. In
1853 it was advertised with high praise by B. V. Iverson, of Columbus, (ra., who ^ave it the name rescue grass. Since then the seed has
been handled in the trade, and the grass is of some agricultural importance. In many sections of the United States, especially in the
South and in the humid parts of the Pacific coast, it is naturalized.
I t is of increasing importance in South Africa. Agriculturally it
is most important in Australia, where it is much grown and from
whence comes most of the seed supply. The seed is relatively cheap
and as a rule of excellent quality.
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Fm. 17.—Rescue grass (Bromus willdcnown
K u n t h ) : 1, I ' a r t of Plant showing habit
(alxHit one-third n a t u r a l size) ; 2, a single panicle (about one-half n a t u r a l size) ,
3, spikelet (much enlarged) ; 4, a single floret (much enlarged)
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Rescue grass is a short-lived perennial, living for four or five years
under favorable conditions, but in the South behaving practically as
a winter annual. I t will withstand the winter as far north as Washington, D. C , and Lincoln, Nebr. Northward, however, the grass
has never attained any agricultural importance (fig. 18).
This grass grows in tufts or bunches, often a foot in diameter and
very leafy at the base. The steins are erect or nearly so, 2 to 4
feet high, and bear large open panicles. The large spikelets droop
from the ends of long slender branches. On vigorous plants some
panicles are a foot long.
Rescue grass is best adapted to humid regions with mild winters,
springing up in the fall, growing through the winter, and maturing in early summer. In other words, it behaves as a winter annual
in the regions where it is most valuable. It is distinctly a rich-land
grass, growing vigorously on good soils but only meagerly on poor

FIG. 18.—Region of the United States in which rescue grass is most valuable

land. In view of these characteristics rescue grass has proved most
valuable as a winter crop on strong soils in the South and on the
Pacific coast.
The grass is sometimes cut for hay, and under favorable conditions two cuttings may be obtained. More commonly, however,
it is used as pasturage, producing more than either oats or rye on
good soils. It is one of the most palatable of all pasture grasses.
Close grazing is not advisable, as, like nearly all bunch grasses, it
is killed out by such treatment.
Rescue grass is best sown in the fall when cool weather begins.
If sown alone on prepared land, from 20 to 50 pounds per acre are
used. In Australia mixtures with alfalfa or red clover or Italian
ryegrass are said to give excellent results. In Texas bur clover has
been used mixed with rescue ^rass to good advantage. If the grass
is allowed to mature seed late in the season and is then plowed under,
a summer crop of cowpeas or Japan clover may be grown, after
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PIG. 19.—Cheat (Bromus seaalinus Wnufpiis) : 1, P l a n t showing habit ('attont one-fourth
n a t u r a l size) ; 2, panicle (one-half n a t u r a l size) ; 3, spikelet (much enlarged)

22

Farmers'

Bulletin

U33

which a good volunteer crop of rescue grass appears. Even on
permanent pastures rescue grass volunteers well if it is allowed
to mature some seed. On river-bottom lands subject to floods, rescue
grass maintains itself very well.
The seeds of rescue grass are large, nearly equal to oats in fcize.
A bushel weighs 14 to 16 pounds.
CHEAT
Cheat, or chess {Bromvs secalinus Linnscus; fig. 19), is an annual
grass native to the Old World. It often occurs in wheat fields, as
the two plants behave much alike. Formerly it was believed that
wheat degenerated into cheat, which gave rise to the name.
Cheat is sometimes grown as an annual hay grass sown m the
fall after the manner of wheat. This cuhure is now much restricted,
but the plant is still thus used in some southern localities under the ,

Pl(}. 20.—Regions of the United States to which cheat is adapter! when spring sown
(vertical shading) and wlien fall sown (horizontal shading)

name arctic ^ a s s . It makes hay of good quality, but it does not
appear that it possesses any advantage over oats grown for hay.
It is a weedy grass in its habits anci tends to grow in all sorts of
waste places. On some poor lands it makes up a considerable element in hay fields. The seeds are often smutted, sometimes to a very
large extent.
Some commercial seed is produced in the South (fig. 20), but
elsewhere tlie plant is not now cultivated. Its culture is practically
identical with that of fall-sown oats.
VASEY GRASS
Vasey grass {Paspalum larraruigal Arechavaleta, Pa.%palum vaseyamim Scribner; fig. 21) is a near relative of Dalhs grass {Paspahim
dilatatum) and, like it, is a native of Argentina, Uruguay, etc. It
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larranac/ni Arechavaleta, Paspahim vascmtium
ScribFIG. 21.—Vasey grns s (Pusmihnn
h a b t (about one-third n a t u r a l size) ; 2 and 3, portions of
^ ner)
ner) •: 11, I'lant
P l a n t snowing
showi
br'aiches, back a'ndfro^nt view (enlarged) ; 4, a «i»gle spike e vjew^^^^^
behind
(much enlarged) ; 5, single spikelet, viewed from in I r o n t (much enl.ugetl)
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was accidentally introduced around New Orleans before 1882. The
oldest specimens preserved were collected in 1882, but it was probably introduced some years before this. The grass has spread abundantly, especially on the more moist lands in Louisiana, eastern
Texas, and southern Mississippi, but it occurs more or less now in
the Coastal Plain region from North Carolina to Texas; also in
California. I t does not survive the winter at Washington, D. C.
(fig. 22).
V asey grass is an erect perennial, growing in tufts or bunches
about a foot in diameter, with many erect leaf blades. The flowering culms are from 3 to 6 feet tall, each flower cluster bearing from
10 to 25 spikes. The flowers are very rarely attacked by the ergot
so common on Dallis grass. The grass continues to produce flowering culms during a long season.
\Miere Vasey grass has become abundant much of it is cut for hay,
and tlie quality of the hay is considered excellent. I n pastures con-

tinuous heavy pasturing must be avoided, as, like most of the bunch
grasses, Vasey grass is killed out by such treatment. Vasey grass
continues to grow all winter except m very cold weather and therefore affords late pasturage.
There are but scant data with regard to the time and rate of sowing
Vasey grass seed. I t is probable that it is best sown at corn-planting
time or later. _ The seed is light in weight, and 10 to 20 pounds per
acre should give a satisfactory stand, depending on the quality of
the seeds.
Vasey grass, like Dallis grass, is remarkable for its ability to grow
in wet land and also to withstand very severe drought. I t thrives
best on heavy soils, but succeeds well on moist sandy land. The
prospects are that it will become a grass of increasing agricultural
importance.
From the general way in which Vasey grass has behaved without
culture, it seems highly probable that it is destined to become a
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PIG. 23.—Bahia grass (Paspalum
noiatum
Fluegge) : 1, P a r t o f . P ' f " t / I ' " ; ' ^ . "f.^'^vV'^"
(about one-third n a t u r a l size) ; 2, portion of sp ke showing position f. , ^ f ^^^'^^^ . ( | ^ larged) ; .n. front view of a single spikelet (much enlarged) •,,•*•> f'^l^ view of a single
spikelet (much enlarged) ; 5, front view of a single grain (much enlarged) , b, back
view of a single grain (much enlarged)
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cultivated g l a s s of considerable importance in t h e S o u t h . M u c h y e t
r e m a i n s to he learned in I'cgard to the best m e t h o d s of c u l t u r e , b u t
it is lik(>lv to he \\<K^^\ 11111.'h after tlie m a n n e r of t i m o t h y in r o t a t i o n
with other crops.
Seed is j)io(liice(l in iihiiiulance hy \'asi>y grass, hut on the s a m e
plant eveiv stage from young (lowers to ripe seed m a y be f o u n d a t
any time from J u n e to Ncncmher. I n other words, the seed c r o p is
never all ripe at one time. A p p a r e n t l y tlie best practice is to cut t h e
first crop for hay and the second or last crop for seed. By t h i s
proct'dme more o'f the seed is ripe at one timt\ I f the setid is fully
ripe when hai'vcsted it germinates well, hut if cut earlier it m u s t he
well c u n ' d to secure satisfactory g e r m i n a t i o n . Some c o m m e r c i a l
seed is now a\'ailahle.

Fii.. - 1 . — Kcgioiis of the riiitcd StMlc^^ t(i wliicli Uiihia grass is adaiitcd

BAHIA GRASS
Hahia grass {Pa.sp<t])ini notatinn F l u e g g e ; fig. '!'?>) is a p e r e n n i a l
grass forming a dense sward of leaves and with flowering i-iilius
alKuit 1 foot high, two-hranched at the top. I t is i)rimarily a p a s t u r e
grass, Ir is native from Cuha and Mexico s o u t h w a r d to A r g e n t i n a
and has many local names. In western Cuba, where it is t h e c o m m o n
p a s t u r e grass, it is ciina inazo (mat cane) ; in Costa Kica,
gengihrillo;
m P a n a m a , ginger g r a s s ; in Argentina, [jvumiUon^ pti.sto dulc<\ panto
miinso^ and i/rmnilld hhnud.
Portuguese names in Brazil and P a r a g u a y are grdin'mha. and r<ip'un <Ie tuilxujM. I t is generally recognized
as a very valuahle {lasture gr;iss and an excellent t u r f former. T h e
rootstocks are very stout, so that even on very sandy soil the g r a s s
makes a tirm sod.
Bahia grass has proved h a r d y throughout F l o r i d a and as far
n o r t h as McXeill, Miss. ( lig. L>1).' It succeeds on n e a r l y all t y p e s of
soil, even on the sand hills, hut does best in fairly tirm soils.
T h e grass can easily he p r o p a g a t e d hy division, and it produces seed
a b u n d a n t l y t h r o u g h o u t the warm season. F n f o r t u n a t e l y , the seed
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for some obscure reason does not germinate well. This has proved
true of seed from Cuba, from Florida, and from Costa Rica. Even
when the seeds are decorticated or treated with sulphuric acid the
germination is still low, usually below 10 per cent. This difficulty
with the seed is the principal impediment to the extensive culture of
Bahia grass at present.
At the Florida Agricultural Experiment Station, Bahia grass is
spreading year by year in spite of the apparently poor seed, even into
land already occupied by other grasses. A firm seed bed seems deBirable. In Florida the best germination has been secured by sowing
the seed in the latter part of May and in June.
The ergot which attacks Dallis grass and many other species of
Paspalum also affects Bahia grass. Indeed, in parts of Argentina
where the pastures are largely of this grass the ergot causes a disease
of cattle apparently the same as that caused by the same ergot on
Dallis grass in Mississippi. I t is not likely, however, that this ergot
will ever be serious except perhaps in limitecl areas Avhere Bahia grass
or Dallis grass makes up the whole pasturage.
From the results already secured it seems safe to prophesy that
in time Bahia grass will occupy much of the area to which it is
adapted and become a pasture plant of very high value.
MOLASSES GRASS
Molasses grass {Mclinis mimdiflora Beauvois; fig. 25) is also called
gordura grass, stinkgrass, honey grass, and Efw^atakala grass. The
Brazilian names for it are capim mellado (honey grass), caphii
gorduid. (fatgrass), and eatinguero (stinkgrass). Two varieties
are distinguished in Brazil, eatinguero roxo with reddish flowers and
cathujuero Uanco with pale flowers. The former is more common
and more vigorous.
It is native to tropical Africa south of the Sahara, Madagascar,
Ascension Islands, and perhaps to Brazil, where it is abundant. The
species is noAv cultivated in Australia, Hawaii, the Philippines, South
Africa, West Indies, and the United States (fig; 26).
I t is a perennial, attaining a height of 3 to 4 feet. I t is highly
nutritious and the most esteemed of the pasture grasses of central
Brazil, where it grows upon the hills and dry lands. The whole
herbage is covered wuth hairs which secrete a sweet sticky substance
with an odor like molasses. I t is reputed that molasses-grass areas
are free from mosquitoes, tsetse flies, ticks, and snakes, as they become
repelled or killed by the sticky substance. AlloAvance should be made
here for exaggeration.
Seed was first received by tlie United States Department of Agriculture in 1899, having been sent from Pernambuco by I. Xery da
Fonseca. Distribution of the seed was made and results proved its
adaptability to southern conditions, especially to Florida, Avhere it
thrives splendidly. I t growls strong and rapidly covers the ground
and is a summer pasturage. I t does not flower until the end of May,
and this late-maturing habit seems to indicate that it is a promising
hay grass for late cuttings. It sets seed well and volunteers freely
inHic southern half of Florida. Because of the peculiar odor of the
grass cattle at first avoid it, but soon acciiiiro a taste for it and then
graze it eagerly.
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FIO. 2.").—Molasses grass (Melinis minutifloru IJeauvois) : 1, Portion of a plant showing
habit (about one-fourtli n a t u r a l size) ; 2, a single panicle (somewhat reduced) ; S,

spikelet (enlarged)

Cultivated

Grasses

of Secondary

Importance

29

Molasses grass is used both for pasture and for hay in Brazil. I t
is said to be best cut just before it blooms, as the numerous small awns
on the florets are disliked by cattle. The grass is also valuable in
most tropical regions where it is introduced. I n Florida on high
sandy land 1 acre of molasses grass gave abundant pasturage for a
cow and calf for the growing season. I n Rhodesia 3 | tons of hay
per acre are recorded, and in Australia even higher yields.
At the present time the commercial seed supply all comes from
Brazil. The seeds are very small and the weight per bushel light.
G U I N E A GRASS
Guinea grass {Panicum maximum lAYmdd\x^\ fig. 27) is perhaps the
most famous of all tropical grasses. I t is native to Africa, but early
was introduced into the West Indies incidental to the slave trade.

PIG. 26.—Regions of the United States where molasses grass thrives

In Jamaica it was introduced as early as 1756 and even then called
guinea grass. I t now occurs generally in the Tropics and Subtropics. In the United States it is adapted only to a narrow strip
from Florida to southern California (fig. 28).
Guinea grass thrives well only on heavy, usually rich soil. In
Florida it has never become of much value on the sandy soils. I n
the West Indies and Central America it now occupies large areas.
This is mostly on land that tends to grow up into brush and then
forest. To, keep the land in grass it is necessary to cut the brush
every year or two and then burn in the dry season. This keeps down
the brush and does not injure the grass.
Guinea grass is a long-lived perennial spreading by short underground branches. Single tufts are often 4 feet in diameter and 6
to 10 feet tall. The culms are stiff and erect, leafy for half the height.
The panicles are broadly pyramidal, loos(3, and a foot or more long.
The seed shatters rather promptly when ripe.
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Pio. 27.—(lUiuea grass (Panicum majcimum Linnseus) : 1. Plant showing habit (about
one-elglith natural size) ; 2, a single panicle (about one-half natural size) ; 3, 4, and 5,
different views of a spikelet (much enlarged)
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There are numerous forms of guinea grass, varying in breadth of
leaves, height, hairiness, etc. A n important variety is the buffalo
grass of South Africa {Panicum maximum var.
hirsutissimum),
quite hairy and with the lower branches lying on the ground and
rooting at the nodes.
In the Tropics guinea grass is used mainly for pasture, but niuch
is cut to be fed green. Six to eight cuttings can be made in a
season if there is enough moisture. The grass has been used as hay
and is eaten well even if coarse.
Some seed of guinea grass is harvested in Cuba. There is little
demand for it, however, as where well adapted the grass spreads
rapidly and continually reseeds new land. I n the South it is an
excellent grass to grow in 6-foot rows to use as a soiling crop.

PiQ_ 28.—Regions of the Tnited States to which guinea grass is adapted

However, Napier grass, Japanese cane, and Guatemala grass are
even more valuable.
NATAL GRASS
Natal grass {Tricholaena rosea Nees; fig. 29) is native to much
of South Africa. Owing to its beauty it was first cultivated as an
ornamental and thus grown in the United States as early as 1866.
The beautiful rosy panicles make Natal grass highly attractive.
It became accidentally introduced about 1875 at Eeddick, Fla., and
by 1884 had spread over large areas about that town. I t is now
abundant over the southern half of Florida, especially in welldrained sandy lands (fig. 30). The extreme beauty of the fields in
bloom impresses every tourist, and perhaps no other experience
creates so vivid a remembrance.
About 1910 Natal grass was much advertised as a hay grass for
Florida, and many large fields were established. From then it
spread rapidly, so that at the present time it is the principal grass
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over large areas of uncultivated land and
practically the only
herbaceous plant in
citrus groves.
Natal grass is a perennial, but where the
w i n t e r temperature
falls to about 18° F .
the plants are killed;
an abundant new crop
comes from the scattered seeds. The grass
is remarkable for its
ability to grow well on
high, dry sand hills.
Under f a v o r a b l e
conditions three crops
of hay can be cut in a
season, but the grass is
light in weight, so that
the total yield is rarely
as much as 2 tons per
acre. It is best to cut
in early bloom when
the flowei*s are of a
b r i g h t - r o s e color.
After these begin to
fade the quality of the
hay deteriorates.
Dnce est a b 1 i s h e d
Natal grass perpetuates itself indefinitely.
P e r h a p s the best
method of culture is in
rotation with a winter
crop, and after this is
harvested the grass
v o 1 u n t e e r s abundantly.
Except as a purely
summer crop. Natal
grass is well adapted
only to Florida, southern Texas, a narrow
strip along the Gulf
coast, and southern
California. I t n o w
occurs generally in all
tropical and subtroj:)ical regions, but its
F I G . "20.—Natal grass (TrUhoUivnu rosea Nees) : 1, P l a n t
value is on
showing habit (one-sixth n a t u r a l size) ; 2, a panicle special
(abiiiit one-third n a t u r a l size) ; 3, spikelet (about poor, sandy soils.
n a t u r a l size)
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A single plant of Natal grass may form a tuft 2 to 3 feet in
diameter with flowering culms 2 to 4 feet high. The outer culms
soon become decumbent at the base, while the central ones are
erect or nearly erect. The culms branch at the base, so that new ones
constantly appear. Owing partly to this character Natal grass is
an everbloomer; that is, it produces flowers from late spring until
killed by frost.
The rosy panicles resemble in shape and size those of oats. They
are of a beautiful rosy color, for which reason the grass has also been
called Australian redtop and Hawaiian redtop. There are several
varieties, one of which has very pale, nearly white, flowers.
Besides its use as a hay crop Natal grass furnishes good pasturage,
and cattle eat it readily, especially if kept closely grazed. I t is sometimes objected to in citrus groves, because it increases the cultivation
necessary and in dry seasons consumes much of the soil moisture.
However, it is certainly better than the sand spurs and Spanish

F I G . ;i<).—Regions of tlie United States where A'atal grass will thrive

needles which formerly covered the ground even in citrus groves. I n
the pineapple district Natal grass has ac(piired a special value. After
some years pineapple plants become badly injured by root nematodes.
If the land is then put into Natal grass for a time the nematodes
are destroyed, because they can not live on the grass roots. The field
can then again be planted to pineapples.
Natal grass seed is produced in Australia and Florida. A bushel
weighs about 7 pounds. In sowing on new land 8 to 10 pounds
per acre will give a good stand, but if less is used the grass will
in a short time occupy the land by the seed produced.
TEOSINTE
Teosinte {Eu^chlaena mexicana Schrader, E\ luxurians Durieu and
Ascherson; fig. 31) is a coarse annual grass, growing 6 to 12 feet
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F I G . .^1.—Teosinte (EwhUienn
mexinann Schrader. E. Ui.Tiin<ins Durieu and Asch(M'son) :
1, Plant showing habit (about one-twelfth n a t u r a l size) ; 2, a branch showing the
staniinate panicle at the tip and the pistillate or fertile ear in the axil of each "1>P^'|"
leaf; 3. an ear (slightly enlarged) ; 4, four grains each with its long feathery stigma
(enlarged) ; 5 and 6, different views of t h e m a t u r e grain
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high, usually producing many stems to each plant. I t is a native
of tropical America and probably of ancient cultivation. I t is the
nearest existing relative of Indian corn, with which it readily produces hybrids.
Teosinte was at one time extravagantly advertised as a producer of
enormous crops of fodder. Under favorable circumstances, such as
rich soil, ample moisture, and a long hot season, very large yields
have been secured, namely, 20 to 50 tons of green forage per acre.
In spite of its large yields under favorable conditions, teosinte has
never become of much importance in any country. On medium and
poor soils better results are secured with other coarse grasses, such as
sorghum, Japanese sugar cane, and Napier grass.
Teosinte is cultivated much after the manner of corn, but the plants
tifler abundantly, so the hills are planted 4 to 5 feet apart each way
or in rows 5 feet apart with plants spaced about 3 feet in the row.
If allowed to mature but one crop can be cut in a season, but if cut

F I G . 32.—Regions of the United States in which teosinte may be grown

when 5 feet high another cutting; of the same yield may be expected.
The plant matures seed only in the extreme South. Good crops
have been grown as far north as Kansas and Virginia. In Kansas
the average yield for three years was nearly 24 tons per acre (fig. 32).
The crop may be utilized green, as silage, and as fodder. The
fodder is rather difficult to cure. Animals readily eat the plant
green or dried, but no exact feeding experiments are of record. The
patent fact that teosinte has never won lasting favor with farmers
can only mean that it is not as desirable as other similar crops.
,

V E L V E T GRASS
Velvet grass {Holcus lanatus Linnjeus, Notholcus lanatus Nash;
fig. 33) is a native of Europe early introduced into America. I t now
occurs over the northern half of the United States in humid regions
from coast to coast. I n England it is known as Yorkshire fog,
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li«^..>.—Velvet grass (//«/c/(,s lanatus LIUUILHIS, \otholcus
lanatus Nash) : 1, P l a n t
t . ? „ / . ^!
i'* ("l>«ut one^tourth natural size) ; 2, a single panicle (about n a t u r a l
enlarged')"
«plkelets (mucli enlarged) ; 4, a single spikelet (much
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meadow softgrass, and by various other names; on the northern
Pacific coast, where it is now very abundant, the grass is called
mesquite.
Velvet grass is a hardy, long-lived, perennial bunch grass. The
whole plant is pale and very hairy, and it is perhaps due to its hairiness that it is not particularly palatable to cattle. The grass possesses but little substance, so that the hay yields are much smaller
than the crop would seem to promise. Under favorable conditions
two cuttings may be obtained in a season. I n meadows each plant
tends to make a bunch a foot or so in diameter, but in pastures and
lawns it spreads by short underground branches. I n lawns a single
plant may in time cover a space 3 feet in diameter. Correlated with
this habit the grass will withstand continuous mowing or grazing.
As a lawn grass it is not desirable on account of its pale color, but on
the Pacific coast it always invades lawns if given a chance (fig. 34).

FIG. 34.—Region of the United States wbere velvet grass occurs (north of line
shown). It is best adapted lo the hatched area

Velvet grass can not be considered a first-class hay grass, but in
regions_ where it crowds out other grasses it is perhaps better to
utilize it than to attempt to kill it out. Thus, in the moist region
along the Pacific coast it crowds out most other grasses, and therefore except on the better lands it is more economical to use it for hay
and pasturage than to attempt to grow other grasses. I t is best cut
for hay when in full bloom, at which time the branches of the panicle
are spreading; later they close up and become erect.
Commercial seed of velvet grass is mostly produced in Denmark
and New Zealand. The latter is usually better in quality. In seeding, 20 pounds per acre is usually recommended.
When it is desirable to eradicate velvet grass, it should be cut for
hay when in full bloom before the seed is developed enough to grow.
Beginning about July 1, the grass should be plowed or disked shallow. During the dry Aveather the field requires disking frequently,
so that the grass will be killed. Then the field may be seeded in early
fall to whatever crop is desirable.
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Vm. :!."). — Sweet vrniiij i;i-a>s i Aiitho.rniilliinii (tdnnainih LiiiiiaMis) : 1. I'liUit Iiowiiig liMl.it (about
tliini naiunil >Uv) ; 2, a panicle (about n a t u r a l size) ;!, a
spikelet (iniKli enlarged) ; 4, a single l l o n t (luuth elllar^'ed)
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GRASS

Sweet vernal grass {Anthoxanthum
odoratmn Linnaeus; fig. 35)
is native to most of Europe, northern Asia, and northwest Africa.
It was early introduced into America and now occurs as a naturalized grass in Canada and the United States across the continent and
southward to the Cotton Belt (fig. oG). The grass is highly variable,
and several of the more marked forms have received botanical names
in Europe.
Sweet vernal grass receives its name partly because it blooms early
and partly because the whole plant contains coumarin which gives
it a yanillalike odor and a bitter taste. This is present even in
seedlings, which can be recognized by their odor. Many European

;. :!<1.— Ki'f;i(i]i of tlio I ' l i i t e d S t n l c s t o w l i i c h sweet, v e r n a l ^ r a s s i s .'idniit<>d.

writers have recommended that this species be included in grass
mi.xtures to give_ a sweet odor to the hay. It is very doubtful, howover, whether this is any real advantage.
The grass is a long-lived perennial and forms dense circular tufts.
The fiowering culms are erect, usually 12 to 24 inches high, but sometimes taller. I t is one of the earliest grasses to a])pear in spring and
is often abundant in pastures on poor soil. Cattle will graze on the
grass but tlo not devour it eagerly. Its chief merits ai-e its earliness
and its ability to thrive on very poor soils. For the latter rea.son
it is not undesirable in a mixtui-e of other plants to form turf. It
prefers well-drained soils, but will thrive in wet lands, even in peat,
and apparently is indillerent to lime in the soil.
While sweet vernal grass is abundant and very Avell adapted to
extensive regions in America, it can scarcely be called a cultivated
grass. This is due to its small growth and relative unpalatability.
Its greatest virtue is its ability to grow on soils Avhei'e fcAv other
equally good grasses Avill thrive. In NCAV Zealand, Avhere it is very
abundant, it is considered detrimental because it replaces l)etter
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FIO. .'!7.—.Meadow foxtail (.1/o/)cCHri(N pratrnsis Llnnceus) : 1, Portion of plant
siiowing liabit (about one-fourth natural size) ; '^, a single spike (about
natural si/e) ; ;!, a spikelet (much enlarged)

Cultivated

Grasses

of Secondary

Importance

41

grasses. In England it has been reputed to give a fine flavor to mutton, and in Norway the same is said in regard to venison.
Commercial seed comes from Europe and not infrequently has
been adultertited Avith the annual sweet vernal grass
{Anthoxanthum
fv£llii). The seed is light in weight, about 10 pounds to. the bushel.
A pound contains on the average 924,000 seeds.
MEADOW FOXTAIL
Meadow foxtail {Alopecurus pratensis Linnseus; fig. 37) is a native
of the temi)erate parts of Europe and Asia. I t has been cultivated
since 1750 and is groAvn in Europe to a considerable extent, especially as a hay grass for rich, rather Avet lands. In America it has never

FIG. 3 S .

Urj^ion of the T'nited States in which meadow foxtail may IK- LVIOWII.
docs best in the Northern States

It

attained any great importance, but is grown to some extent in mixtures for Avet lands in the northernmost States and in eastern Canada
(fig. 38).
MeadoAv foxtail is a long-lived perennial grass. The underground
branches are short, so that the grass is in loose tufts. The iloAvering
stems are erect and usually about 3 feet high, and the head is much
like that of timothy. It begins groAvtli very early in the spring; infixed, it is about the earliest of all cultivated grass(^s. Under favorable conditions tAvo cuttings may be obtained in a season, and very
I'ai'ely three. It is best cut Avhen in full bloom. At this time the
stems are A^ery SAveet, containing more sugar than most other grasses.
Yields have been reported from northern Michigan and frcun Ontario of U tons per ticre.
Tlie grass is essentially a lover of Avet land, but it does not thrive
where the moisture is stagnant. On overfloAved lands it succeeds
well. It resists extreme Avinter cold, and even after groAvth has be-
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gun in spring it endures frost well. Unlike most grasses it makes
good growth in the shade.
The seed of meadow foxtail is produced in Finland, Sweden, Denmark, Holland, and New Zealand, most of the imported seed coming
from the Hrst-named country. A bushel weighs from 6 to 12 pounds.
As a rule it is soAvn at the rate of 20 pounds per acre. A pound,
depending on quality, contains from 500,000 to 1,000,000 seeds.

