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PREFACE.

'This volnme may appear fragmentary and disconnected and
may contain repetitions, and therc may be important omis-
sions. This is partially owing to the fact that much of the
work has bcen performed at odd hours, somctimes with many
days intervening. A full index will enable any one to find
the topics which are mentioned.

It is hoped that the farmer or general reader who has never
studied botany, will find much to interest and help him,
while it is believed the agricnltural student will find still
more.

While many points are mentioned and illustrations freely
used, no attempt has been made to write a complete account
of the structure and physiology of grasses.

Although not grasses, after some misgivings of the author,
a chapter on clovers was added, bccaunse the farmer would
donbtless be disappointed if he did not find one.

An cffort has been made to give credit to everyone who has
been of much assistance in contributing to the volume, first,

because it is due to such persons, and second, because if
accurately quoted, it makes them responsible for the state-

ments which are made.

In the chapter on bibliography will be found most of the
sources of information, aside from the studies and experi-
ments of the author. I have freely used, without guotation
marks, my own contributions made at various times during
the past seventecn years, to the Rural New Yorker, Philadel-
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phia Press. New York Tribune, Prairie Farmer, the Clover
Leaf, also using my reports ag printed in the Miechigan Board
of Agriculture. Liberal quotations have been made from the
publieations of Baron J. B. Lawes, Charles Darwin, Maxwell
T. Masters, George Bentham, Wm. Caruthers, Prof. James
Buckman, Dr. A. Voelcker, of England; M. J. Duval-Jouvé,
of Franee; Frnest Hackel, of Germany; J. S. Gould, C. W
Howard, Dr. D. L. Phares, Joseph Harris aud J. B. Kille-
brew, of our own country.

My colleague, Prof. A. J. Cook, contributed the long and
valuable chapter on Inseets Injurious to Grasses and Clovers,
while Prof. William Trelease, D. Sc., contributed that on
Fungi injurious to the same orders of plants,

My friend, Prof. F. Lamson Scribner, has shown much
interest in the work, and to him I am especially indebted for
many of the excellent drawings of grasses. Mr. G. B. Sud-
worth also made muny drawings and copied others.

The Levytype Company, of Philadelphia, and the Lewis
Engraving Company. of Boston prepared most of the plates
from the drawings illustrating the work.

Frequent quotations have been made from the Rural New
Yorker, Country Gentleman, New York Tribune, Prairie Far-
mer, Farmers’ Review, and many agricultural reports of this
country and of Eunrope.

The following persons also prepared more or less manu-
seript for these pages, and credit is given on the pages where
the eontributions appear: DProf. K. M. Shelton., of Kausas:
Dr. IL. P Armsby, of Wiscousin: Prof. ¢ (. DPringle, of
Vermont: Dr. C. E. Bessey, of Nebraska: rof. J. J. Thomas.
Major H. E. Alvord, Prof. I. . Roberts. Dr. B. L. Sturte-
vant and J. 8. Woodward, of New York: A, W Clieever. of

Massachusetts; Prof. J. W Sanborn, of Missonri; Prof. F.
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A. Gulley, of Mississippi; Professors Latta and Troop, of
Purdue University, Indiana.

The following list should be added as freely quoted: Prof.
F. L. Scribner, Clifford Richardson and Dr. G. Vasey, of
Washington; Dr. R. C. Kedzie, of Michigan; Dr. A. Gray,
Prof. N. S. Schaler, and Prof. F. L. Storer, of Massachusetts;
Secretary W. I. Chamberlain, now president of Iowa Agricult-
ural College; Mr. L. N. Bonham, of Ohio; K. S. Carman,
of New York; Prof. Wm. Brown, of Ontario; Prof. G. E.
Morrow, of Illinois, and Mr. De Laune, of England.

For reading portions of proof I am indebted to my col-
legucs, Prof. A. J. Cook, Dr. Lewis McLouth, Prof. E. J.
MacEwan, Prof. L. H. Bailey, jr., also to Prof. V. M. Spauld-
ing, of Ann Arbor, and Prof. ¥. L. Secribner, of Washington.
Thorp & Godfrey, of Lansing, Mich., are credited with the
mechanical part of the work.

A second volume is in preparation. This is to contain the
description of all known grasscs of North America, 700 or
more species, with illustrations of one species in each genus,
and in some cases more than one. Full notes in regard to
their value for cultivation will be given. A chapter on Geo—
graphical Distribution and other information likely to interest

the student of grasses will be presented.
W. J. BEAL.

AGRrICULTURAL COLLEGE, MICH.,

BoTANICAL LABORATORY,
JANUARY, 1887.
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CHAPTER 1.

THE STRUCTURE, FORM AND DEVELOPMENT OF THE GRASSES.

Protoplasm is the living portion of a plant. It is sensitive
to hcat and cold and is the essential part without which the
cell cannot live, take in or assimilate food or make any growth.
Protoplasm is a soft-solid, generally containing a mnltitude of
small grannles, and when evervthing is favorable it is in unceas-
ing motion. Declicate currents, often changing in direction and
rapidity, are traced by the granules which they carry as they
gracefully glide from one part of the cell to the other. Under
the microscope this motion may be seen in the sting of a nettle,
hair of a pumpkin vine, style of Indian corn, or a hair at the tip
of a young kernel of wheat and in many other parts of plants.
Protoplasm is most abundant in the newer or yonnger portions of
the roots, stems, leaves, buds and seeds, and constitutes most of
the nourishment as food for herbiverous animals. Very young
cells are filled with protoplasm, while the older ones contain less,
little, or none.

Cells. All parts of plants, except a few very small one-celled
gpecies, are composed of cells which are generally microscopic.
When any part of a plant is soft and can be easily crushed or
broken in any dircction, the cell walls are thin; when it is hard
the cell walls are thick; when tough like the fibre of flax, the
cell walls are quite long and have thick walls.

Chlorophyll. All the green parts of a plant are so colored by
a portion of the protoplasm called ¢Zloroplhyll, withont which the
plant is unable to assimilate any thing or to make any real prog-
ress in growth.
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Roots.

Although popularly so eonsidered, it is by no means

the ease that all parts of plants which grow heneath the surfaee

of the ground are roots.
surface and many roots above.

otherwise simpler than stems.

There are many stems beneath the
Roots have no leaves, and are
They elongate by a rapid multi-

plication and growth of the eells a very short distanee (perhaps

the one-sixteenth of an inel in ease of Indian eorn) baeck of the

extreme tip end.

At such place, called ¢ primary meristem,”

the eells rapidly inerease 'by division, some of which eontinue to

remain small and keep on dividing.
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F16. l.—Longitudinal section through the
apex of a root of Indian corn, half of which
represents the cells asempty; a. a.outerand
older portion ot the root-cap; aboyve thisis
the younger portion, just above which are
very small cells that divide and make new
cells for increasing the length of the root
and replenishing the root-cap.—(Sachs.)

aries or their branehes.

A portion of stem, on the otlier
hand, usually produees leaves
buds, and when voung elon-
gates by a multiplication and
growth of the eells for a eon-
siderable portion of its length.
The tender, growing tip of a
root is protected as it pushes
along through the soil by a

of

eells.
oft,
erowd forward and take their

some
As

others

roof-cap eonsisting
older and harder
these eells wear
places.  In grasses the growth
of the primary root is soon
overtaken and is scarcely dis-

tingnishable from the second-

Roots perforate the leaf-sheaths or rudimentary leaves and

spring freely from the nodes or joints of underground stems of

June grass, quack grass, and in some instances they grow from

the nodes or joints of the slems above ground. especially wlhere

they are moist and well shaded.

All the secondary roots—braneh
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roots from roots and stems—originate from an internal layer of
tissue where there are fibro-vascular bundles and break through

the external portions of the root or stem.
The soil has much to do with the length and number of roots.

In light, poor soil, in a dry time, we have found tlie roots of
June grass to extend over four feet below the surface of the soil.

The roots of grasses are numerous, long, and fibrous, and when
young the slender and delicate tips have a feeble power of moving
from side to side, which enables them to find and penetrate the
places of least resistance in the soil.

Although they are so small, it is estimated that in most farm
crops, while growing, the aggregate surface of the roots is equal
to that of the stems and leaves above ground. In hard clay sub-
soil in Central Michigan, oats pushed down their roots three feet
four inches, and those of barley went down three feet nine
inches. In mellow, sandy soil the roots of oats extended
four feet two inches below the surface and those of barley five
feet six inches. The famous buffaio grass (Buchloé) is often
mentioned as having very short roots, but one of my students
found in Kansas that they went down seven feet. The roots
grow best where- the best food is to be found, provided there is
sufficient heat and moisture. They extend more or less in every
direction ; if one finds food it flourishes and enlarges and sends
out numerous branches, and thev in turn send out others. If
rich earth or manure is placed above the roots they will grow
upwards as well as downwards. ln rich earth the roots of grasses
will be densely matted; in sterile soil they will be longer, with
fewer branches. Where the food is hest, there we shall find the
most roots. Roots cannot be accredited with any faculty which
enables them to search for food as an animal hunts its prey.

The roots of all the grasses and most other flowering plants
while in a growing condition arc well supplied with Trichomes
or root-hairs which vastly increasc their surface.



ROOT-HAIRS.

Root-hairs are continunations of some of the outer cells of the

younger roots and are brought into very close contact with the

particles of soil.

of the medium in which the roots arc grown.
rich, moist and porous, root-hairs are abundant.

Their number depends much on the nature

Where the soil is
They are very

short-lived, often lasting only for a few days, new hairs from

other rootlets taking their places.

Fi1a. 2. — Roots of young
wheat plant lifted from the
soil, holding soil by the rout-
hairs excepting near the
apex where the hairs have
not yet been produced.

)
W

VAN
AP

F1G. 3.—Plant a little older

with soil c¢linging to the
younger parts, but not to
the older parts as there the
root-hairs have perished.

The upper and
older portionsof the
roots mcrely serve
to hold the plant in
position and act as
conductors for the
transmission of
matter to the leaves
of the plant and

some of it back
again to the newer
roots. The reader

should consult fig-
ure 2, representing
a young wheat plant
carefully lifted with
the sand which is
held fast by 1ts close

the
The
tipsof therootshave

contact with

root-hairs.

not put forth hairs
and hence they are
still naked.

D3

Tigure 3 repre-

sents the roots of a
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wheat plant still older than the one shown in the previous figure.
Here the root-tips are naked and the older roots fail to retain the
particles of soil because the hairs have perished. It will be seen
that the root-hairs are confined to the younger portions of the
roots, beginning a little back from the tip.

These hairs look somewhat like mould or a mass of spider’s
webs and can be easily seen where Indian corn or wheat is sprouted
between folds of damp cloth or paper. They are the chief
agents for absorbing water and gases from the soil.

Root-hairs not only take up substances held in solution, but

through their acid act on solid substances and render them soluble.

They also obtain nitrogen in the form of nitrates, which to some
extent are formed in the soil through the action of bacteria, the
lowest and simplest and smallest of plants.

The root-hairs nearly or quite all perish when a plant is at rest
or ceases to grow, bnt when growth begins again it sends out new
rootlets which produce new root-hairs.

Trichomes are usually found to a greater or less extent on
stems, leaves, and even on some parts of the flower.

The Stem. The ascending axis or stem of a grass is called the
culm. Some grasses produce stemns on the surface of the ground or
beneath it; these are called rhizomes or root-stocks. They often
bear roots and sheathing scales, or rudimentary leaves with good
buds, as is scen in June grass and quack grass.

The full grown culms of nearly all grasses are hollow, with solid
or knotted joints called nodes. When very young the infernodes
or spaces between the nodes are solid, and even when full grown
they are solid in most root-stocks, and in the culins above ground
of such grasses as Indian corn, broom corn, sorghum, and sagar-
ecane. In case of Phleum pratense (Timothy), Poa bulbosa,
Arhenatherum avenaceum (tall oat grass), some of the lower

short internodes become enlarged and contain a store of nourish-
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ment. Such grasses are called bulbous, though the term fuber or
corm would be more nearly accurate.

The culms of most grasses produce branches, especially from
the lower nodes near the ground. This branching is popularly
called ¢illering, or stooling, or mooting, and is familiar in the
case of wheat, oats, and rye, where oue kernel not unfrequently
produces twenty or more culms. Tillering is favored by shallow,
thin seeding. Grasses are genecrally crect, though some are trail-
ing; one or more climb over trees 100 fect high; others, like
Leersia (rice, cut-grass), are feeble climbers or sustain themselves
on plants by means of numerous hooked prickles on their leaves.

Buds are nndeveloped leaf or flower branches, and one or more
may be looked for at every node. The apex of the voung stem
is covered by the young leaves.

The nodes are usually swollen or larger than the internodes,
but seldom have a length very much greater than their diameter.
The uodes remain short when the culm is erect, but if by any
accident or otherwise the culm is tipped over, the nodes at once
become longer on tlie lower side, and this curves the culm towards
an erect position. 1n this way, to some extent, lodged wheat or
other grasses can again partially regain their former position.
At least, in most cases, the blossoms may be turned up from the

ground.

F1g.4.—A part of a cross-section of wheat straw. A, fibro-vascular bundles: D.
{Jurigagéentaill §lssue made of thin-walled cells with hexagonal ontlines. x 75.—(Mrs,
. R. Stowell.

When quite young each internode elongates, by the multiplica- *
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tion and enlargement of the cells throughout its whole length,
but as it gets older elongation for a considerable portion of the
internode ceases, and finally there comes a time when the eulm
is incapable of further clongation. If taken inhand when young,
and properly shaded, a stem may be made to grow to an almost
indefinite length. The lower portion of an internode of most
grasses, the part within the leaf-sheath, remains soft and eontinues
to grow for a considerable time after the upper and main portion

has lost this power.

FIG. 5.—A cross-section of fibro-vascular bundle of Indian corn: a, side of bundle
looking toward the circumference of the stem; 4, side of bundle toward the center of
stem ; p, thin-walled cells of fundamental tissues of stem ; g, ¢, large pitted vessels: s,
spiral vessel; r, one ring of an anntlar vessel . 1, air cavity formed by the breaking
apart of the surrounding cells: v, », latticed cells, or soft bast, a form of sieve tissue.
x 550.—(After Sachs; notes after Bessey.)
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The young stem of a grass when cut across will be found
to eontain numerous threads (fibro-vasculur bundies) scattered
from the center to the circumference. An epidermis covers the
whole. In many instances, as the stem enlarges, the inside is
ruptured and a hollow is formed.

Neither roots nor leaves could last long without cach other.
¥ The slender branches of the

f A7 panicles of Sporobolus hetero-

lepis, 4 grass common ol the

7 prairies of the west, are cov-

d = ered in places with a gummy
:‘/ excretion which entraps small

insects. Dr. Bessev in the

American Naturalist, p. 420,

1884, suggests that they may
serve the same purpose as the
similar sticky belts in Silene

or cateh-fly, viz.: to entrap

crawling inscets and prevent

them from reaching the flow-

ers which they are incapable
of fertilizing.

The naked portions of the

internodes of  Troagus race-
mosus var. eecldentalis, a wild

grass of Arizona. are furnished

with a sticky subxtance. The
specimens examined are cov-
cered with many particles of
sand and dust.

The main uses of the stem

appear to he to convey the sap

° { to or from the leaves, to sup-

Fi1a. 6.—Represents a young stemof Festuca . .
as it branches at the base.—(llackel) 1‘0” the leaves and extend
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them in every direction, giving each its share of room and ex-
posure to light and air, and to bear the flowers and seeds.

““The stem, in fact, is the agency by which the work of indi-
vidual leaves is combined and concentrated for the general benefit
of the plant. Kach separate leaf, like each separate cell, has a
life of its own, and to some extent is independent of every other
leaf; but if they are to be of any use to the plant as a whole, there
must be codperation.”” (Master’s Plant Life.)

The explanation for the ascent and movement of the ““sap”” in
plants is by no means simple and easy. The swaying of the
stems, branches, and leaves by the wind renders some assistance.
The chemical changes going on within the plant cause some
movements of the liquid materials. The evaporation from the
leaves helps ““draw ”” the water and gases from below to ascend
and fill the spaces whicli would otlierwise be vacant. <“ There is
no continnous tube or set of tubes, and there is no fluid of nni-
formly the same composition throughout. Near the root the
juice of the plant has one composition, near the leaf another.
The word *sap,’ then, though convenient, must not be used or
conceived of as indicating the existence of a current absolutely
fixed in its direction or uniform in its composition.”” (Master’s
Plant Life.)

The Leaf. Springing from the superficial part of each node,
and generally completely surrounding the culm, appears a leaf,
the sheatl or lower part of which is generally convolute or wrapped
around the culm. The leaves are fwo-ranked or distichous, and
are so placed that eacl leaf is a little above or below any special
one selected and exactly half way around the stem, where the
blade spreads away from the stem. Usnally there is one leaf
at a node, but in Cynodon Dactylon (Bermuda grass), Sporobolus
arenarius, and a few others, there are apparently two or three at
a node distichiously placed above cach other.

The Sheaths of the leaves are usually spoken of as split on

-

~
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the side opposite the blade, though exeeptional cases are eited
where the sheaths are elosed, as in Bromus (chess), Melice
(melie grass), and some others. The sheaths of the upper leaves
of most grasses are split down to the node, but those of the lower
leaves in very many speeies are closed.  In some cases the sheaths
are closed at an early stage of development, but later they are
split open part of the way down by the enlargement of the grow-
ing culm and the young leaves as they push upwards. This is

illustrated in Fig. 7.

F1G.%.—a, A thin cross section of a young leaf of Poa pratensis with the blade condu-
plicate, and the surrounding sheath closed; b, a section still lower down, showing
three closed sheatbs; ¢, still lower down near a node, where five leaves have the
sheaths closed. 1x10,—(Sudworth.)

At the upper end of the sheath there is often a membranons
scale, tongue, or fringe, called the ligule. The reader will con-
sult Fig. 51, and observe the ligule of a leaf of June grass. That
part of the leaf, whieh spreads away from the culm, is known
as the
Blade or lamina, and is usunally sessile and slender, tapering to a
point.

To the ordinary observer the blades of grasses seem to be very
nearly alike. Even Linnaeus thought so, but to the botanist of
to-day they present very marked differences.

The abortive leaves on root-stocks, generally consist mainly of
rudimentary sheaths. Commonly, all the leaves on a stem are
mueh alike, but in some cases the lower leaves are quite unlike
those above. The lower leaves of some speeies of Bambusa
(bamboo), Oryzopsis asperifolic  (mountain riee), Panicum



/ THE BLADE. 11

dichotomuin and others, have well developed sheaths, but the
blades are rudimentary.

The blades of some leaves, like those of Leersia (rice cut grass)
and Zizanie (wild rice), are not quite symmetrical, or in other
words, the midrib is not quite in the middle of the blade.

The blades of many grasses after getting something of a start,
may continue to elongate or they may cease to grow. In case
of Poa pratensis (June grass), Dactylis glomerata (orchard
grass), and many more, there seems to be scarcely any limit to
the length they may attain. In a damp season, when the leaves
were sheltered by a hedge, the writer selected a leaf of June
grass, still green and vigorous to the end, in which the blade was
five feet and four inches long. The place of growth for such
leaves is a rather light green semi-circle near the ligule. The
tip of such a leaf-blade is the oldest portion. The lower portion
may continue to grow as the end is cropped by cattle.

The blade always has upper and lower surfaces unlike cacl
other., Some leaves are convolute (rolled into a cylinder), while
some are conduplicate (or folded), like the two halves of a book,
shutting against each other.

When very dry, conduplicate leaves may become convolute, and
between conduplicate and convolute vernation, we have all pos-
sible gradations passing insensibly into each otlier. Somie leaves,
as those of Lolium rigidum, are conduplicate towards the apex,
and convolute towards the base.

Leaves of many exogenous plants, like most of our trees and
shrubs, drop by separating from the stem at a natural joint, but
the leaves of most grasses may die, become brown and dry, and
still remain attached to the culm. The leaves of a few grasses,
as the bamboos and Spartina (cord grass), have blades with an
articulation or joint at the base; and some leaves have petioles,
as Pharus, Pariana, and Leptaspis.
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Fig. 8. —Leaf-blade of Arundo donax,in which
‘the fibro-vascular bundles, one after another,
teave the mid-rib for the blade, and those along
the margin terminate before reaching the apex.
—(Duval-Jouve.)

F1a 12.—Parallel veined leaf of Poa trivialis.
{Duval-Jouve.)

Fia. 13.—Leaf-Blade of Panicum Crus-galli
(barn-yard grass), tapering cach way from the
middle.—(Duval-.Touve.)

Some leaves are quite firm and remain

Some leaf-blades,as those of
Panicum ('rus-galli (barn-
yard grass), I’ plicatum,
many species of Sorghum,
taper eacl way, and are lin-
ear lanccolate, but they have
as many bundles at the base
as in the middle. They are
like Fig. 8, only in disguise.

Transverse veins are vis-
ible to the eve in Panicum
Crus-galli, Chloris, Bambusa
(bamboo),and in most others
they arc found to a greater
or less extent, but they are
not often conspicuous.

Fra. 9.—Cross sections of a
large mid-rib of the leaf of

green all winter, even with considerable  Zizania aquatica: a, near the

base; b, farther up near the

cold and exposure, while others with a widdles ¢, still nearer the

apex, where most of the bun-
dles  bave passed into the

little proteetion, will remain green fora  Binde. ) %6, Rudworth.

whole year. Most annnal grasses and some perennials are very

sensitive and quickly perish and fade on the approach of a frost.

Some grasses will make growth at a low temperature, and start
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early in spring; others need more heat and start slowly. To a
limited extent, the less moisture plants contain, the more cold
they will endure without injury. When green leaves are exposed
to severe cold, if the thawing be gradual, in many cases they will
not be injured, but some plants quickly perish with frost, no
matter liow slowly it is removed.

Minute Structure of the Leaf.—The blade istraversed longi-
tudinally by fibro-vascular bundles, which may be distinguished
as primaries, those the most complete, and those less complete,.
as secondaries and tertiaries. The bundle is reénforced by a
nerve on the upper side of the leaf. That in the middle of the
leaf is usually the largest, and is called the mid-vein, mid-rib,
or keel.

At the base of a broad leaf, such as that of Indian corn, there
is a large concave mid-rib, which contains many fibro-vascular
bundles. Following the mid-rib towards the apex of the leaf,
we shall see that one after another of these fibro-vascular bundles:
leaves the mid-rib and passes into the blade. The outer bundles
in the lower part disappear in the margin of the leaf, the central
ones only, extending to the apex.

Fic. 11.—Section of a leaf of Andro-
pogon lanigerum,where the whole blade
is reduced to what answers to the chan-
nelled mid-rib of Zca mays. 1x3i.—
(Duval-Jouve.)

The blade of o leaf of Poa pra-

F1a. 10.—Stelate cells from the mid- hS . s
o Ebms poisione of Lo leat of tensis (June grass) and others, have

Zizania cquatica. 1 x 175, — (Sud- a4 -3 cact]y .
bl veins, which are cxactly parallel,
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excepting very near the tip, where there is an abrupt boat-shaped
point.

On viewing a thin, magnified transverse scction of a mature
leaf of Sesleric coerulea, we see: an outer envelope of cells called
-the epidermis, e; fibrowascular bundles, .more or less developed ; &,
the median bundle, %, %, lateral bundles; groups of long, thick-
walled cells in certain places
beneath and next to the ep-
idermis of the upper and
lower sides, called the Ay-
podermal fibers; «, the lower
median fiber, d, the upper
median  fiber, ¢, , lateral
groups of Lypodermal fibers.

The other cells are parcn-
chyma, most of which con-
tain  granules of chloro-

phyll.  The vacaney is an

air-chamber or canal, /a-
F16. 14.—Part of a transverse section of a leaf R .
of Sesleria cwrulea including the middle: a, mid- ¢ e, 1. In aquatlc grasses
dle hypodermal fibre; b, middle fibro-vascular

hundle ; ¢, d, lateral groups of hypodermal fibers: L o
e, epiderrﬁis; 7, hulliform cells, where the blade these aix chambers are nuwh

is closed ; ¢, the same where the blade is spread
open; h, h, lateral fibro-vascular bundles; i, air larger,
canal, lacuna. 1x120.—{Duval-Jouve.)

The Epidermal System consists of:
a. Epidermis proper.

5, Bulliform (blister) cells,

c. Stomata.

Jd. Trichomes.

The Epidermis proper counsists of a single layer of cells. the
length of which seldom very mneh exceeds three or four times the
width or thickness.  The two latter dimensions usnally are not

very dissimilar,
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The cells of the epiderniis Q 2

adapted to dry, hot climates os

are very thick, and the cells

of those adapted only to
moist air are thin, while the

cells of the same specics may
T . b FI1G. 15.—Sections of a leaf of Festuca ovina var.
ary much in thickness, de- glauca (sheep’s fescue); a, from a plant grown
B in the shade with plenty of moisture; b, from a
pendlng on a greater or less plant grown in greater heat, with much light
and little moisture, 1x180. —(E Hackel).

exposure to light, heat, and moisture.

o

)

{ &

-
,:.a:.s

F1G. 16.—This gives some notion of the appearance of the epidermis of Poa pratensis
(June %rass), a, cross section of blade; b, seen trom the upper side; ¢, over the hypo-
dermal fibers; d, rows of stomata; ¢, bands of cells over parenchyma. 1x150.—(Sud-

worth).
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The Bulliform Cells are in
longitudinal, parallel lines; they
arc larger and extend further into
the leaf than ordinary epidermal
cells.

Where the epidermis covers the
hypodermal fibers, it consists of
long, thick-walled cells, which are

InEIighnc';ﬂE g:o(lﬁré%rsts(zglmaa?fcf\ Il::tful(‘ng usuallymoreabundantonthelower
stoma. 1x350.~(Sudworth). than on the upper surface. Some-
times they are reduced to two small rows, or rarely disappear
entirely. Sometimes the Aypodermal fibers
cover all the lowerside of a leaf, as in many
species of Festuca. Insuch casesthere may
be none, a few, or many on the upper side,
or it may be entirely covered, excepting a
few lines on the sides of the vetns wherc the
stomata are found.

F16.18.—Showi trans- h
vers sootion of & verysim. The cells of the bands covering the

ple leaf. Calamagrostismin- .
ima. 1x50.—(Duval-Jouve) parenchyma are larger than those which are
over the veins or hypodermal fibres. On the upper surface of the

leaf, thesc bands are often cut in two by bulliform cells.

The Stomata (small mouths) arc in regular rows, placed
longitudinally on certain parts of the leaf, and are always devel-
oped over a small cavity. The plan secms to be the same for all
grasscs. In some species the stomata are all above, in others all

below, while some have them on both sides.

Trichomes.—Some single cells or groups of cells of the epi-
dermis, cxtend and become /richiomes, which are straight or
curved, stont or fecble. They are real cpidermal cells, and are
not prolongations from the outer part of a cell, as is the case
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With a root-hair. They usnally point to the apex of ulear or
stem, but in Leersic (rice-eut grass), they point downward,
and become stout supporting hooks.

Tragus racemo-
sussAmplicarpum
Purshit, Pani-
cum capillare
(hair grass) and
others, have stout
hairs on the mar-
ging of the leaf.

On some smooth

=~ F16. 19.—Part of a cross section of Melica stricta, showing
leaves, the hairs, many stiff hairs. 1x34.—(Sudworth.) y

when young, drop off and leave scars which alternate with the
larger cells of the epidermis.

Bulliform Cells.—We will now consider more in detail the
bands of bulliform (blister) cells which are larger thar other

cells of the epidermis, and have thinner walls. They have also
a
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been called Aygroscopic
eells. They are usually
morc or less wedge-shap-
ed, with the point of the
wedge towards the out-
side of theleat. In Zea

mays (Indian corn)

these cells are raised

Fi1g, 20.—This illustrates the cross section at the
margin of a leaf of Amphicarpum Purshii, shown in above the other cells
three plz:lt_:es. talf ({). ther? is 1? gro“g%h of %ecuhar clells
surrounding the base of a hair,at b, we have another 1 :
v%elw;v, andd at c,lv‘%ll))ere no hair is'ds%eﬂ, the large group and puﬂ oy L %
of hypoderma. ers is covere an ordinary epi- 3
dermis. 1x40.—(Sudworth.) v Y P blister.

When viewed on the surface of

DD the leaf, the bulliform cells are
SWene) usually seen to have the propor-
tions of length and width much

O .
S like thosc next to them. In some

F1G 21.—A portion of a cross-section .
of a leaf of Zea mays, showing one cases these cells arc as long as wide,
band of bulliform cells raised above .
the surface. 1x17.—(Sudworth.) with outlines somewhat wavy.
The number of rows in a species is always the same, but varies
with the speeies from 3-12 in a band. If there are many rows,
the cells are shallow; if few rows, the cells are deep; if three
only, thosc at the side are small, and the middle one is very large.
The arrangemcnt of thesc cells is invariable in a speeies, but in

a genus they vary much. The following examples are given:

F16. 22.—Cross-section of a leafof Cynodon Dactylon, showing a very large bulliform
cell, with one or two small ones on each side of it, 1 x 130.—(Sudworth).
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1° The leaves of Dactylis
glomerata (orchard grass or
cock’s foot) lLave one median

band of bulliform cells.

2°. In Chloris petrea and _Fic. 23.—Cross-section of part of a leaf of
Dactylis glomerata showing one band of bulli-

others there is one middle [PI%ee( o0 the upper side of the middle.

band, and one or more on each side.
3° The leaves of Poa
pratensis (June grass) and
some others have two bands,
one each side of the middle.
4° In case of Andropogon

squarrosum and others

there is one band each side F1G. 24.—A cross-section of part of a leaf of

) Poa pratensis (June grass) showing one band of

of the middle and a small bl%lshfé)mrgﬁl)ls each side of the middle. 1 x 75,
—(Sudworth).

one at each edge.

F16. 25.—A portion of a cross section of a leaf of Phleum pratense(Timothy), show-
ing bands of bulliform cellson each side the middle, and others befwcen the veins.
1 x 20.—(Sudworth.)

5° The leaves of Phleum pratense(Timothy), and many others
have one band of several shallow cells each side the middle, and
others between the veins.

6° The leaves of Zea mays (Indian corn), and many others,
have a band between cach two primary bundles, and above each

tertiary bundle.
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F1a. 26.—A scclion of Festuca gigantea, similar to the previous figure. 1 x 30,—
(Hackel).

7°. The leaves of Leersia oryzoides (rice cut-grass), have nu-
merous bands of bulliform cells on the upper surface, each side of
the middle, and one band cach side of the keel on the lower side.

F1a. 21.—Transverse seetion of a leaf of Leersia oryzoides (rice cut-grass), showing
lateral bands of bulliform cells on the upper side, and one lateral band below on each
side of the keel. 1 x 350.—(Duval-Jouve).

8°. The leaves of Amplicarpum Purshii and others, have
opposite bands of bulliform cells on both surfaces of the leaf,

though those above are the most prominent.

Fi1a. 28.—Transverse section of a leaf of Amphicarpum Purshii, showing opposite
bands of bulliform cells on both surfaces. 1 x 256.—(Sudworth),
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9°. In the leaves of Panicum plicatum, the bands of bulli-
form eells are first on the upper side and then on the lower, and
are found in the grooves.

Fra. 29.—Trangverse section of a blade of Panicum plicatum, in which the bulli-
form cells are alternately above and below. 1 x10,—(Duval-Jouve).

10° In case of Andropogon

..,""",.‘m:%% prinoides, and other speeies,
~'-"‘«"=4~'£v‘,=19""" =2 these cells are of nearly uni-
form size, and distributed all

Fra. 30.—Section of a leaf of Andropogon glong the upper surface., ex-
grinoides,where the bulliform cells are evenly g pp 2

_i(sf)r&l;gf:af()ﬁggfpting over the veins., 1x50, cepting over the veins.

1

Fra. 31.—Section, through the middle, of a leaf of Paspalum sﬂicatum, showing Irreg-
ular epidermis and many bulliform cells. 1x50.—(Sudworth.

F1a.32.—Part of a transverse section of a leaf of Trachypogon polymarphus, showing
small epidermal and very large bulliform cells. 1 % 50.—(Sudwort h.)
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¥1q. 33.—Part of a section of the leaf of Munroa squarrosa, showing three groups of
large bulliform cells, extending far into the blade. 1x 50.—(Sudworth,)

Frq. 34.—Part of a section, including mid-rib, of a leaf of Cathestechum erectum,
showing two groups of bulliform cells extending two-thirds of the way across the
1 1%280.—(Sudworth.)

Fr1a. 35—Scction of part of a leaf of Epicampes ligulata, showing fivo groups of bul-
liform cells. 1x50,—(Sudworth.)



MOVEMENTS OF LEAVES, 23

In vernation (while the leaf is very
young in the bud) the leaves take the
same positions as when full grown and
dried, though the bulliform cells at that
time, are very small, as we should ex-
pect. The very young leaves of Dactylis
glomerata (orchard grass) and Poa praten-
sts (June grass) are condnplicate, while
those of Phleum pratense 'Limothy), are

convolute. Some young leaves combine

these two modes more or less, and may

. p N p Fra. 36.—A cross section of
be conduplicate in the middle and con- youngleaf of Aira caespitosa,
showing its mode of vernation

within thesheath, 1x32.

volute on the margins.

The Movements of the leaves of some Leguminos® are very
guick, in most grasses they are quite slow, depending on the light
and change of moisture. In the blades of grass the motion when
drying, consists in the approach of the sides when conduplicate,
or in rolling or unrolling when convolute and in tortion when
turning the lower surface to the sun.

In 1858, Mr. Duvol-Jouve was surprised to see the leaves of
Leersia oryzoides (rice cnt-grass), move quite quickly, as he
brushed them. The motion begins at the apex and cxtends down
to the base, and is convolute when closed. Other species of this
genus behave in like manuer, as also does Sesleria carulea.

A drop of water on the section of the leaf of the latter causes
it to expand instantly.  The samec is true of a leaf of Poa
pratensis or of Dactylis. Some leaves open very slowly and then
only when quite moist, as in case of Lygeum sparteum, or Nardus
stﬂct’a.

The annual species of Airaand Clamagrostis minime are abso-
lutely destitute of motion.

Many remain rolled np when dry, and unroll at night when
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the dew is on, while others rarely ever open at ali, but remain
closed.

The leaves of Leersia (rice eut-grass) are most instruetive with
their bulliform ecellsabove and below. Tlese penetrate the blade
deeply and make it very sensitive. In a warm day a brisk rub,
or more than one between thumb and finger, eauses it to elose in a
few seeonds. After a short interval the leaf opens again, when it
will be ready to respond to the same experiment.

The leaves of Panicum plicatum, when dry, elose in a zigzag
manner like a fan.

The bulliform cells of the leaves of Phleum pratense (Timothy)
and Alopecurus prafensis (meadow foxtail) are not very large,
and do not penetrate deeply. Sueh leaves are not good ¢“ rollers.”’

In case of leaves like Sporobolus and others, the bulliform
cells are large, the groups numerous, and penetrate deeply.
These leaves are likely to remain rolled up for a good portion of

the time, unless the weather is very moist.

Fra. 37.—Transversosection of asmall
portion of a blade of Sporobolus eryp-
tandrus showing bulliform cells, in
which there is a single large onc,
deeply penetrating and some smaller
cells at the side. 1x175.—(Sudworth.)

Fra. 38.—Section of aleat-blade
of Hicroch lva alpina. 1x24,
(Sudworth.)

Fra. 30.—Section of a leaf-blade of Stipa spartca, well adapted for closing in dry
weather. 1 x 34, —(Sudworth.)
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F1g. 40.—Section of a blade of 1 leaf of Festuca rubra. 1x30.—(Hackel)'
The objeet aceomplished by the closing or rolling of the leaves

1s to cover one surface and assist in preventing exeessive evapora-
aation in dry weather.

The bulliform cells in their size, number, and arrangement
may be used for critical specifie characters.

Sedges, ('yperace, often have one band of very large bulliform
cells in the median line, and uniformly on the upper side.

These modes of arrangement of the bulliform cells is espeeially
important in a physiologieal point of view, as they produee vari-
ous motions of the leaves.

Fibro-vaseular Bundles.—In all grasses the strueturc of
these is mueh the sume. There are two, rarely four, large pit-
ted vessels, placed side by side near the middle of a bundle, at
equal distances from the lower epidermis. The reader will here
find it profitable to consult figure 5 for tracing out details.

Between these is a group of small retieulated cells, as many as
fifty in Festucn arwidinacea, or only two or three in Panicum
Crus-galli (barn yard grass) and Leersic oryzoides (riee eut-grass).
Above this group, towards the upper side of the leaf, and in a
median line of the bundle is oue or more annular or spiral ves-
sels, situated near an air cavity, made by a breaking away of the
cells.

On the opposite side, always on a median line, is a group of
latticed eells or soft bast.

Surronuding all of the above is the bundle sheath formed of
long, thiek walled cells; and about the whole bundle is the thin-
walled parenchyma of the fundamental tissue.

The bundles are uot all developed to the same extent, The
4
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primaries are the most complete and have all the clements; the
secondarics have no annular vessels in the lacuna, and have the
other elements much less pronounced ; the fertiaries lack the lat-
cral vessels, and arc reduccd to a slender cord of small dotted
vessels and latticed cells, or only the latticed cells.

Not unfrequently there arc very small transverse hundles run-
ning obliquely from one bundle to another. To see thcm entire,
a longitudinal section must be made parallel to the epidermis.

Hypodermal Fibrous Tissue.—Usually this tissue is found
in isolated groups just beneath the cpidermis, and consists of
very long,thick-walled ceclls, with overlapping, tapering extremi-
ties. There are no intercellular spaces. Sometimes thesc fibers
arc found at the margins of the leaf only; often opposite the
fibro-vascular bundles and in contact with them on the lower
side, but separated from them on the upper side by parenchyma.

They protect and strengthen the blade. In some cases they
come together and make a continuous band on the lower side of
the leaf, but never on the upper side.

In cach triangular portion of a leaf of Deschampsia cawspitosa

we find three fibro-vascular bundles, a large median one, and two

small lateral bundles. Below each is a gronp of hypodermal
fibers.

In Stipa tenacissima there are five fibro-
vascular bundles in one nerve.
As examples of hypodermal fibers, we

have:

1°. A\ mere trace in the median line of
Fig. 41.—A transverse sec-

tion of about one-seventh of a the blade;

blade of a leaf of Deschampsia

qﬁ?ln:;txf)a.s;];%Ylggmglx)%s&ligi 22 A group at the keel of the blade

bundles, with hypodermal .

fibers below each vimle I and one at cach margin

50.—(Sudworth.)

3° Groups, as in the latter case, with others in certain places

on the lower side, or with a continuous layer on the lower side;
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4° Groups above and below the primary bundles only;

5° Groups above and below each bundle, but not continuous;

6°. Groups above and below each bundle, and contiguous;

Groups covering the mesophyll, exeept some cells bearing
chlorophyll on the sides of the nerves.

The first three of the above are conduplicate in vernation, and
the fourth includes all of the species of Andropogon and Panicum,
except P. plicatum. So far as the development of hypodermal
fibers are concerned, Chamagrostis minima and Stipa tenacissima
are cxtremes. The former is illustrated by figure 18, and figure
14 will answer as a substitute for the latter.

In aquatic and in annual grasses these fibers are feebly developed,
while thosc grown in extreme dry, hot countries are remarkable
for the development of this tissue. Upland grasses grown in the
shade, with an ample supply of
moisture, have their woody fibers
fecbly developed.

When this tissue is well developed it

helps prevent the free evaporation of
: FIG. 42.—Section of a leaf of Pap-
moisture. The closing of the stomata popharim secbrum with well de-
veloped hypodermal tissue, 1x50,

also helps to retain the moisture. —(Duval-Jouve.)

FIG. 44.—Section of the FI1G. 45.—Section of a leaf

blade of Festuca ovina, of Festuca ovina var. du-

Fie. 43.—Section of a with hypodermal fibers riuscule hard fescue),

blade of a leaf of Festuca extending over the lower with hypodermal fibers

ovina var, leevis, with a gide. 1x30.—(Hackel.) extendin: over the lower
group of  hypodermal side. 1x30.—(Hackel.)

fiters below the mid-vein,
and one at each margin of
the leaf. 1 x 30.—(Hackel.)

In the last threc the bulliform cells are wanting or only fcebly
developed, and the blades remain closed or nearly closed even when

mature.
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Parenchyma of the Leaf.—This is a name applied to all
the rest of the leaf-blade after taking out the epidermis, the fibro-
vascular bundles, and the hypodermal fibers. It presents three
forms, which are quite distinct:

a. Cells containing chlorophyll and found in the leaves of all
grasses without exception.

b. Cells without color inside, found in certain species only.

¢. The star shaped and branehing cells found in the air canals
of species (Iig. 10.) more or less aquatic.

The chlorophyll-bearing parenchyma is of two sorts:

a. Where the grains are rather large and compact.

4. Where some of the chlorophyll is in the form of grains, and
some of it is diffused more or less like jelly.

Where a part of the chlorophyll is more or less diffused, the
rest is in eells whieh form concentric cylinders, or the evlinders

may be open in one or two plaees.

F16. 46.—Section of a blade o Bouteloua Harcvardil, showing some closed and some
open cylinders of cells containing grains of chlorophyll.—(Sudworth.)

F1a. 47.—Section of part of a blade of Spartina stricta var., showing large cells of
arenchyma destitute of chlorophyll: these aro situnted above the gbro-\vascular
Eundles, and in the middle of the lobes which extend upward. 1x34.—(Sudworth.)



THE TORTION OF LEAVES. 29

The cells of parenchyma,
which contain chlorophyll,
reach their maximum in species
which grow in cool, shady

places.

_FI1G. 48.—Cross-section of a blade of Spar-
tina juncea, in which the upper surface is
deeply furrowed. 1x34.—(Sudworth.)

The Tortion of Leaves.—
The leaves of most flowering
plants quite uniformly turn
the upper surface tothelight
and keep the lower surface
in the shade. This rule does
1ot hold good with the
grasses nor with quite a num-
ber of others, such as Typha
(cat-tail flag) and Gladiolus
among endogens; and some

species of Liatris (blazmg blFéG. %%—Cx;qss—spction ofl the cen%ral pzlxlrt ofda.
ade of Sparting juncea, showing above the mid-
Star) B and others among rib, a remarkablé enlargement, which is occu-
pied by large cells of parenchyma, destitute of

exogens. chlorophyll. 1x100.—(Sudworth.)

In half or more of the grasses examined, the whole or a major-
ity of the leaves, by a twist of the lower portion of the blade,
turn ¢ wrong side up,”’ and cxpose the ““lower side ”’ to the sun-
light. In most other cases, we have seen that during the warmest
and dryest weather, when the sun’s rays are the most trying to
the life of the plant, the leaves shut up or roll up, leaving the
under surface alonc cxposed. Whether right side up or wrong
side up, the surface most exposed generally possesses the firmer
epidermis.

Young leaves of Phleum pratense (Timothy), several species of
Bromus (chess), Triticum (wheat), and Agropyrum (quack grass)
Secale cereale (rye), and others, twist once or morc with the sun,
or in the direction which they would twist were the sun the

cause of tortion.
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Young leaves of Avena sativa (oats) and Setaria glauca (pig-
eon grass) quite uniformly twist against the sun, while those of
Poa  pratensis (June grass) and Panicum capillare seem
indifferent as to the direction in which they twist. The
sun does not seem to dictate the direction of the twisting.

The leaves of grasses generally twist best and with greatest
uniformity when young, even though they are much shaded from
the rays of the sun.

Many leaves twist most towards the apex, while others twist
most, or entirely, at or near the base of the blade.

The margins of many leaves grow a little longer than the cen-
tral portion, and if the mid-rib is not very prominent, this will
produce tortion of the blade. In cases of Indian corn, the mar-
gins of the older leaves are often longer than the mid-rib, bnt
there is no tortion. The margins are undulating. With a light
mid-rib and stouter margins, the leaves of this plant would show
tortion. Probably one reason why most of the tortion is towards
the apex of many leaves is because the mid-rib is not very strong
at that part of the leaf.

When young and quite erect, the lower side of many leaves
seems to grow a trifle faster than the upper side, and this per-
haps tips the leaf over ¢ bottom side’” up.

Duval-Jouve believes that tortion of the blades of grasses
depends on the distribution of the fibrous tissne. In dry
weather this tissue contracts least, so the blade twists.

In some the air canals, lecwne, let in dry air, which contracts
the delicate cells of parenchyma. The writer has not vet been
able to find the reason for a nniformity in the direction for the
tortion of the leaves of any species of grass.

Generic and Specific Charaeters in the Leaf.

Eduardo
Hackel, in his Monographic Festuearum Furopearum, says:
‘““The histological characters of the leaf-blade unquestionabiy
include those most important for the discrimination of the
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forms of Festuca, but the degree of con-
stancy or value of cach character must first
be determined.””

By experimenting he claims to have found
a solid foundation for the estimation of these
characters.

He finds the mesophyll and fibro-vascular
bundles quite uniform with all sorts of treat-
ment of the plants, but the epidermis offers
remarkable differences, especially that on the
lower side of the leaf. This difference is ap-
parent in the thickness of the outer walls, the
size of the cavities, and the existence or ab-
sence of projections on the partition walls.
The dry, cultivated plants had their epider-
mis strongly thickencd toward the outside,
the cavities diminished, and over the partition
wall had developed cuticular projections.
The moist cultivated plants produced slightly
thickened epidermis cells, broad cavities, and
no trace of cuticular projections.

The sclerenchyma or bast, or hypodermal
fibers, varies much with different soils and
amount of moisture. Species of moist, shady
habitats, show in their leaves a clear prepon-
derance of the assimilating over the mechani-
cal system.

In very many respects, it will be seen, that
a critical study and close comparison of the

leaves of grasses will reveal a wonderful vari-

F16. 50.—Young blade

ety in their structure and cannot fail to of Triticum wvulgare

excite the admiration of every student. In

(wheat)twisting with the
course of the sun. Re-
duced }.—(Sudworth.)

certain portions of the preceding account of the leaf, the writer

has followed Duval-Jouve.
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The Bracts and Flowers.—The grasses form a natural
order which is one ot the easiest to learn to recognize, but for
this very reason it is generally difficult to distinguish the several
species.

The best characters for describing grasses are found in connec-
tion with the bracts, flowers and the ripened ovary.

A great diversity of views have been entertained by leading
botanists in relation to the morphology of the flower and the
names to be given to each part.

According to our best modern authorities, including Bentham,
Hooker, Gray, Sachs, Munro, and Doll, the three outer scales con-
stitute no part ot the flower, but answer to bracts.

Morphology of the Bracts and Flowers.
a full abstract of an able essay on this subject, by the late Geo.

The following is

Bentham, and is taken from the Transactions of the Linnean
Society:

The terminology adopted by botanists has been very unsettled
and repeatedly modified. The absence of all homology be-
tween the so-called sepals in grasses and those of perfect
flowers has been repeatedly demonstrated. Some vears ago, when
preparing my Handbook of the British Flora, I purposed following
Kunth, but I was soon brought to a standstill by the anomaly of
the spikelet of Milium, being described as having two flowers

Fig. 51.—A plant of Poa pratensis, L. (June grass)., At 1, a small plant, with
roots, root-stocks, leaves, culm and flowers; ¢, part of a sheath of a leaf with a white
ligule, above which is part of a blade; a, spikelet, closed, containing four florets; b,
spikelet spread open, containing five florets, as seen when in flower: the lower scales
as seen in @ and b, are the empty glumes, ¢, a floret, with floral glume at the right,
palea at the left, including three stamens; f, cross-section of the floral glume which
is 6-ribbed, and keeled ; d, a pistil with the ovary below bearing two short stylcs, each
terminated by a feathery stigma, at the base on each side is a lodicule.—(Scribner.)

According to Robert Brown, the twd lower scales of @ and b are the glumee, and con-
stitute an involucre. They are the empty glumes or basal glumes of many auvthors;
palece of Dumortier ; tegmen of Palisot de Beauvois. According to Robert Brown
and Jussieu, the two scales at ¢, are the palew, and represent the sepals; glumelice of
Dumortier ; stragule of Palisot de Beauvois; perignthium of authors. According to
R. Brown_and Jussieu, the right hand scale in c is the lower or outer palea, glumen
fertile of Germain de St. Pierre; flowering glume of Bentham, Hooker, Doll.

According to R. Brown and Jussieu, the blunt scale at the left in ¢ _is the interior
palea, poleola interior of Damortier ; spathella of D6ll. According to R. Brown and
Kunth, the small scales at d are the squamule; lodicules of Bentham and others;
nectaria of Scheber ; glumellee of some authors. By many, these scales were thought
to represent petals.

5
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and one glume, when I could not expect any of my readers to
see more than one flower with three glumes.

After carefully examining a great variety of genera, and com-
paring them with thc ncarcst allied orders, it appeared to me
that no distinet and universally applicable definition of the term
glume could be given unless it were applied, as in Cyperaceae, to
the whole of the primary scales attached to the main axis of the
spikelet. After printing, I ascertained that similar views had
been independently propounded by IIugo, Mohl, D61l and others
in Germany, and by Germain de St. Pierre, in France.

In several of our large genera of grasses, the only difference
between the one or two outer empty glumes and the flowering
ones is that they are rather smaller or rather larger, and there is
often more difference between the first and second empty glumes
than between the upper empty glume and the first flowering one.
In couch grass the empty and flowering glumes are precisely
similar, very gradually diminishing in size from the outer empty
to the uppermost flowering ghume. An empty glume in one
spikelet may correspond to a flowering one in another spikelet of
the same plant. In rye-grass the spikclets are alternately placed
in one plane, right and left, the single empty glume of each
spikelet being the lowest and outer one, whilst the second glume
next the axis of inflorescence, isthe lowest flowering one.  Inthe
uppermost spikelet therc are two empty glunies; and this is not
owing to the development of an additional outer glume, for the
lower of the two empty ones is on the side it ought to be in the
regular alternation with the lower spikelets, but the second
glume, whiclt in the lower spikelets’encloses a flower, is in this
subterminal one empty. So in several Panicew, the sccond or
third glume, according to the genus or species, has been observed
sometimes, to enclose a rudimentary or male, or even a perfect
flower, and at other times to be quite empty, without any change

in its appearance.
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In Panicum, according to the Kunthean terminology, the first
minute scale is a glume, the second, many times larger, isalso a
glume, the third, often precisely similar to the second, is not a
glume, but a flower, and the fourth, whether similar or more or
less dissimilar, is a part of a flower. In some.gramine= there
are additional empty glumes, usually small and often different
in form, either immediately below the flowering .ones, as in
Anthozanthum and Phalaris, or at the end of the spikelet, as in
Melica. 'These have no pretensions to be flowers at all. In
some gencra, as in Un?ola, from thrce to six of thc lower
glumes are empty, and precisely similar to each other, and yet
we are only allowed to call the two lowest ones glumes, the others
are termed flowers. We are not even allowed to define glumes
as the two lowest scales of the spikelet; for that of Leersia,
which has two glumes, one empty, the other flowering, is
described as having no glumes but two flowers. In Ayllingae and
Courtoisia, in Cypercaew, where the fruit is similarly enclosed
in two glumes, they are correctly described as such, one empty,
the other a flowering one.

The so-called upper palea is neither homologous nor similar to
the so-called lower palea or flowering glume. It is inserted on
the axis of the flower, and not on that of the spikelet, as may be
seen in cultivated wheat. It is differently shaped, and having
instead of one central rib or keel two prominent nerves, it is
generally supposed to be a double organ composed of the union
of two scales. These two scales are probably the homologucs of
the two bracteoles of Hypolytrum and Plalylepis. It is con-
venientto designatc them by aspecial name, for which the gener-
ally received term paleaisnot inappropriate, and commits one to
no special theory in regard to it. It appears to me that flowering
glume and palea is not more cumbrous than the deceptive one

lower palea and upper palea.
The two or rarely three small scales above the palea and
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alternating with the stamens in most grasscs, have been sup-
posed to represent a reduced perianth ; but their homology is not
satisfactorily demonstrated.

To sum up, therefore, the spikelets of Graminee may be
described as composed of a series of alternate glumes, distichously
imbricated along the axis. To be really useful, descriptions
should be clear and intelligible, and cnable the reader to identify
the plant. Hec showld describe only what he actually secs, not
what it may be theoretically imagined he ought to see.

The empty glumes are often more or less boat-shaped, and
with the one to many flowers which they include, constitute a
spikelet, spicula or locusta. One or both empty glumes may be
absent in certain cases. The spikelets are arranged in panicles,
racemes, spikes or heads.

The floral glume usually resembles the two empty glumes in
having a midrib with an eqnal number of ribs on each side,
while the palea often has two ribs, with a thin menibrane between
which is often notched at the apex.

It is of much importance in describing grasses to observe the
relative lengths, sizes, shape, number of ribs, the nature of the
awn, and the texture of the glumes and palea.

The midrib of one or more glumes often extends upwards
from the apex into an awn, and in case of the floral glume,
the awn sometimes starts from a noteh at the top; sometimes
from the back below the apex, and is then said to be dorsal.

The lower part of the awn is often twisted when dry. but
straightens when moist. If the lower part twists, the upper
part inclines at an angle.

The glumes and the palea probably represent the sheaths of
leaves, and where an awn exists it sometimes represents the blade
of a leaf. This is quite well shown in proliferous flowers of
grasses, as seen in I'igare 52, a proliferous floral glume of Phicum

pratense (Timothy).
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We say flowers are proliferous when either
the glumes, palea, stamens or ovary, or all of
these develop into small leaves in plaee of
flowers. This is not uneommon in Indian
corn and Juneus. The bulblets of onions or
‘“onion sets” are familiar examples.

In this connection a referenee to figure 53

will show several forms of ovaries and styles,

g B 8 o Fig. 82.—Prolife rous

and impress the reader with the importanee florai glu&lg of Phdoum
.. . 5 pratense (Timothy), wi

of examining these minute and delieate a portion representing

. . the sheatph artlg abxioatior%

fo} ¥ * representing € ade o

organs for generic and speeific characters. & Teai Sl Calinged.

——{(>UdwOor" .

Fig. 53.—1, Pistil of Mibora minima; 2, Pistil of Arrhenatherum avenaceum; 3, Pistil
of Glyceria_aquatica ; 4, Pistil of Melica uniflora; &, Pistil of Bromus mollis; 6,
Pistil of Alopecurus pratensis, meadow fox tail: 7, Pistil of Nardus stricta. All
magnified. —(From Adgrostographia synoptica by Kunth).

Fertilization of the Flowers.—When the flowers arrive at
a certain stage of growth, the stigmas are rcady to receive the
pollen, which sends a miniature thread down the style to the
ovule. The pollen of grasses is in the form of round, smooth
celis, and escapes readily. The flowers of grasses, except where
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close fertilized, are usually anemophilous, fertilized by the aid of
the wind. In a few cases, inseets visit the flowers quite regularly
for pollen, and most likely render aid in the fertilization. The
writer has several times seen large numbers of honey bees, early
in the day, gathering the pollen of Festuca arundinacea.

Buchlog (buffalo grass) is an example of those which are
dieeious, and of eourse the flowers are all ecross-fertilized.
Indian eorn, Zizania (wild rice) and Tripsacuim (gama-grass) are
monceeious and are very likely to be erossed. In some cages of
Indian eorn, and probably it is so with some other species, the
flowers are profogynous, 1. e., the pistils come forth a day or more
in advanece of the anthers. In other eases, as for example, sweet
vernal grass and meadow fox tail, the flowers are proferandrous,
i. e., the anthers mature in advanee of the pistils. Ineither plan,
eross fertilization is seeured.

The spikelets of Arrhenatherum avenacewm (tall oat—grass),
and others, contain a staminate or sterile flower to every perfeet
one, and the flowers of Hierochloa borealis (vanilla grass), are
two of them staminate to oue that is perieet. The use of
these staminate flowers ean only be for erossing. Some enlti-
vated plants of A. avenacewm bear only staminate flowers.

In many cases where the flowers are perfeet, the stamens shed
their pollen before the stigmas are ready, or the reverse is the
case.

In some instanees the stamens and pistils appear to mature at
the same time, as in most, if not all, sorts of cultivated wheat,
barley, oats and rye. In the three former, the glumes and palez
usually elosely cover up the stigmas till they are fertilized or
covered with pollen. The glumes of rye spread so that eross-
fertilization may take place. Admphicarpum, Oryza clandestina,
gome species of Hordeum and Cryptostachys, and most likely
others, produce fertile flowers below ground, and are called

cleistogamic.
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There appears to be no fixed rule with regard to the fertiliza-
tion of the flowers of a genus,

There are instances among plants in which the flowers of the
same species are fertilized in a different manner in different
seasons and in different countries, and certain specimens of a
species are fertilized in an exceptional manner during the same
season or in the same neighborhood.

As a rule, a certain specified flower of a grass remains open
only for a very short time, but different flowers of a plant may
appear at successive periods, extending over eight days, more or
less, in Indian corn; seven days, more or less, in Timothy, several
days in oats and wheat, and for a much longer period in branching
grasses like Eragrostis and Mullenbergia.

As an example of the fertilization of grasses, we find the fol-
lowing, by A. 8. Wilson, in an admirable, illustrated paper on
““Fertilization of Cereals,”” in the Gardeners’ Chronicle, for
March 1874, and February, 1875:

“From the time at which the ears, or
part of the ears, of the four European
cereals, wheat, rye, barlcy and oats,
appear above the sheath, till the time of
flowering, the styles and the anthers
remain in nearly the same position.
During this time the filaments are of
such length as to place the lower ends of
the anthers in contact with the upper

part of the ovary, while the styles lie

embraced by the anthers, the whole being

straight and running in the same direc- gy, 51 Flowers of wheat,

. 8 a, young; b, older. Enlarged.
tion as the axis of the closed pales. If —(ﬁard%ners* Chibmicls.

a floret of two-rowed barlcy is held up between the eye and the
light before fertilization has taken place, the anthers will be seen
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through the pales lying in their original position, and if the
flower is then opened and inspected, it will be found that the
anthers are still unopened, and still retain their bright yellow
eolor. But if, on looking through the semi-transparent pales,
the anthers are seen in the upper part of the cup, fertilization
has taken place, and if the floret is opened the anthers will he
fonnd open, with the pollen seattered about on the feathers and
inner surfaces of the pales, and the bright eolor of the anthers
passing away. The inner pale in this form of barleyis so tightly
embraced by the overlapping edges of the outer pale as prevents
further opening.

The different varieties of wheat, so far as known to the writer,
observe eonditions of opening the flower similar to those of
the barleys. Many wheat florets never open so far as to give
room for the egress of the anthers. Some open sofar as to allow
one or more anthers to get half ont, in whieh position they are
caught and held by the reelosing of the pales. In many the
anthers are wholly retaincd, but the general rule is for the floret
to open so far as to throw out the anthers.

Opening of the cercal flowers takes plaece at all honrs of the
day. I have obscrved that it also takes plaee in all kinds of
weather, wet or dry. I have observed that spelt flowers open in
the morning before the snn tonched them. I have also seen
them open in a dead eualm after sunset; many of them had
opened and elosed within an hour previously. I have likewise
scen wheat and spelt flowers open during heavy rain, and in dull,
eloudy wecather. Fertilization scems to take place when the
flower is ripe, independently of auy partienlar state of the
weather. In respect of all flovets which do not open so far asto
eject their anthers, the falling of rain or the blowing of the
strongest wind is perhaps a matter of indifferenee. The opening
of the flowers may be induced by handling the ear in a gentle

way when the natural time of flowering has nearly arrived. I
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have seen cleven rye florets throw out their bright yellow anthers
at the same time on one spike, by simply drawing them through
the hand.

Break off a barley floret from an ear which is just coming into
blossom ; open the pales gently, and put it under a low magni-
fying power. DPresently a slight tremor takes place. The
anthers begin to move upward. The filaments are visibly

growing before the eye at the real rate of six milesan hour. The
anthers get more and more distended. They are now half way

up the unpretending green chalice. Observe the little slit com-
mencing near the apex of the most advanced. Out darts a little
spurt of tiny bullets. Presently the next and the next opens.
Instantly another and another spurt of tiny bullets are sent
dancing from each half-open suture over the enclosing sides of
the pales, or down upon the spreading feathers. Now and then a
solitary ball bounds out of the opening cavity over the plain in
front of it. In various wheats and spelts the points of the
featliers are frequently thrown.outside, where they are sometimes
fixed permanently by the reclosing of the valves. But the rule
in wheat, oats and barley is, not to expose the feathers. These
are fertilized before the anthers are visible outside. By estimate,
a single anther of rye eontains 20,000 cells of pollen, and an
acre of rye produeces 200 lbs. of pollen.”

The Caryopsis or Grain, as will be seen, is the ripened
ovary which is closely filled by the seed.

Here, also, the reader should consult figures 55 and 56 to notice
the strueture of a caryopsis or grain and its germination.

The Seed is a miniature plant in its simplest form, as Prof.
W. W. Tracy says, ““packed ready for transportation,’’ and sup-
plied with concentrated food destined to nourish the young
plant till it form roots and leaves.

As the young chicks feed upon the yolk of the egg, so the

young grass-plant subsists on the starch stored up in the
6
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endosperm.
the eolt, calf, or pig.
animal ;

The starch to the plant takes the place of milk to
The milk is seereted by the mother
the starch was formed in the leaves of the mother plant

and deposited in the seed for future use of the seedling,
As the water ram needs some water to move it, to enable it to
send some of the water higher, so the young grass-plant throws

away, if we may

use the expression, some of its substance to

enable it to organize the remainder into roots and terminal bud.
During the growth ‘of seeds and bulbs in the dark, the actual dry
weight is diminished, although the size may increase.

i

i

1
i T

Fig. 55.—Longitudinal section of the
grain of Indian corn; ¢, thin wall of the
ovary; n, remains of the lower part of
the style, known as the “silk;” fs, base
of the grain; eg, emw, endosperm, which
feeds the young plant as it germinates ;
3¢, 8¢, scutellum or cotytedon of embryo;
¢, its epidermis; %, plumulo or terminal
bud; w, (below), the main or primary
root; ws, the root sheath ; w, (above) ad-
ventitious or secondary rootg springing
from the first internode of the stem; st,
the stem. Enlarged about six times,
(Sachs),

Fig. 56.—Germination of Indian ecorn,
aand b, front and side views of the
embryo removed from the kernel; w, the

primary  root : root sheath,
(Sachs),

ws, its



Fig. 57.—P, The plu-
mule; 1, fragment of
twall of ovary; w, root
with root-hairs above
and naked below.
(Sachs).

In case of most grasses, the caryopsis
consists of the seed permancntly inelosed
in the adherent walls of the ovary. The
seeds of Sporobolus, when mature, freely
escape from the delicate ovary as shown in

Fig. 59.
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Fig. 59.—~a, The caryopsis
of Sporobolus cryptandrus
within the glumes; b, the
empty ovary split open;
¢, the seed which has
escaped from the ovary.
(Sudworth).

Fig. 58.—Young plant with remains of
the kernel, part of root with lateral
roots starting, apex of main root re-
moved.—(Sudworth).
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CHAPTER II.

THE POWER OF MOTION IN PLANTS,

It would be foreign to the objeet of this work to say much on
this interesting subject. Reference has previously been made to
the motion of protoplasm in living cells, to the closing and
opening of the leaves when dried or moistened, and the growth of
nodes on the lower side to aid in straightening up a culm which
has fallen down. The following will serve to illustrate what may
not be new to all of the readers of these pages:

A thrifty hop-vine went winding up nine or ten fect to the top
of a stake, and then four feet and two inches above any snpport,
when it tipped over in the direction of the prevailing wind. It
swung slowly around, sometimes making a revolution in from
one to two hours. If another stick be within reach of the
revolving top. it will seize the support and go on climbing as
before.

Every one knows that asparagus or celery, placed on the side,
will soon show the tips bending upward. and that the stems and
leaves of a geranium set in the window will soon bend towards
the light. These are familiar, and on that account may not
awaken much curiosity, bnt it must scem wonderful to learn, for
the first time, that the power of moving in circles or ellipses, or
zigzag lines, is universal, so far as we know, toall young growing
stems and all their branches. The same is true of the vonug
leaves and all of the young roots. - Every growing part of
every plant is continually circumnutating or bowing around.™
(Darwin). This motion is produced by the inereased turgescence
of the cells, together with the extensibility of their cell-walls on
the convex side.

As Darwin says, *“It would appear as if the changes in the

cells required periods of rest. A voung root may be
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compared with a burrowing animal, sueh as a mole,
whieh wishes to penetrate perpendieularly down into the
ground. By continually moving from side to side, le will
find the easist place for deseending. If the earth is damiper on
one than on the other side, he will turn thither as to better
hunting ground. The root, doubtless, can only distinguish
water whieh touches it, having no power to ¢seent’ moisture
in the distanee. It hunts like a blind worm, by feeling, rather
than as a hound by seent or vision. The tip alone of the root is
sensitive, and when cxeited causes the adjoining parts to bend.
It aets like the brain of one of the lower animals; the brain
being seated within the anterior end of the body. And yet the
tip of the root of Indian corn, unless held in place, has not
power enough to penetrate or indent the thinnest tinfoil. It does
not aet like a nail when hammered into a board, but more like a
wedge of wood, whieh, whilst slowly driven into a erevice, eon-
tinually expands at the same time by the absorption of water.”

A young stem of eorn, the plumule of the seed, bends here
and there in every direetion, finding the easiest place out of the
soil, and after reaehing the surface and growing several inches
above, it swings about, making the opening at the surfaee of the
ground slightly funnel-shaped. Some plants are sensitive to
jarring or friction. Previous mention of this has been made in
the chapter on leaves.

Nature not only sows and distributes the seeds of grasses, but
often buries them in the soil. Seeds are generally produeed in
profuse abundanee, enough for perpetuating the speeies and
enough to spare for the food of small animals, and enough to
provide against numerous aecidents and failures. After the
seeds are scattered they are often shaded by other plants which
aid in keeping them moist till they germinate. Freezing and
thawing, rains and melting snows eover a portion of the seeds;

the wind drifts soil or leaves or other small particles over others.
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In countries subject to drought, where the soil is sandy and
light, the awns of Stipa, Danthonia, Avena, Heteropogon, Anthis-
tiria, Aira, and some others, assist the secds in thrusting them-
selves beneath the dry surfacc to a place of moisture, where they
may germinate. Some of these literally bore their way into the
soil.

When dry, the lower part of the awns of these grasses twists
about, the upper portion bending off at an angle; when wet, the
awn untwists and finally bccomes straight. The lower part of
the chaff which envelopes some grass seeds is furnished with
sharp or oblique beaks, provided with stiff hairs, which act as
"beards. By dropping such seeds on the surface, and alternately
drying and wetting them, an experimenter wilk find that they
penetrate the sand, even in some instances extending down six
inches below the surface. It scemsto makeno difference whether
the grains are dropped among sticks or stubble, or on smooth sand,
they alike penetrate the soil. Even in clay soil the seeds work
themselves into the cracks where the sun has dried it; on the re-
turn of rains the cracks close, or soil covers the seeds.

If the stubble, straw or any other objects prevent the awn
from turning around, the seed will revolve on its axis. Besides,
if the awn is wet and held down by any object, as it tries to
straighten itself it will help push the sced, like a brad-awl, into the
ground. On wetting the grain and awn of Stipa pennata, Fran-
cis Darwin (Transactions of the Linnean Society, p. 149, 1876),
found that the rate incrcases up to the fifth revolution. and then
diminished quickly. This is shown in the table:

|
Turn. Completed in Turn. Completed in

M. 8. H M. s.
No. 1 2 30 No. 6 iy 30
No. 2 2 00 | No. 7 i 45
No. 3 1 45 No. 8 2 10
No. 4 1 35 No. 9 3 20
No. 5 1 25 No. 10 . .
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v In three wettings and
three

dryings, a little

over an ineh was buried

in dry sand. A rise of temperature affeets the
awns in the same way as inereased moisture; a fall
of temperature aets like dryness. Mr. Darwin found
that minute strips of the awn, eonsisting even of two
long cells, twisted just as well as the entire awn. ITe
thinks the tortion is produeed by the striation or
stratification of the cell walls. These are series of

parallel lines, alternately light and dark, traversing

the surfacc of the cell. Very frequently the two
systems wind spirally round the axis in opposite di-
rections. When the tissue expands during the absorp-
tion of water, it is due mainly to the swelling of the

.Fig. g0—0vary less dense strie. This is thought to be the
avenasen 1 -1-oud.  cause of tortion in cotton wool. Soon after
ot being buried, where the soil is moist, the awn
breaks oft at a joint from the apex of the
grain. The seeds of some of these speeies,
such as those of Stipa spartea, are very annoy-
ing to sheep and other animals, such as are
eovered with thick hair. They sometimes
even cause death. [Dr. M. Stalker in Am.
Nat., p. 929, 1884]. Where plenty, they pen-
etrate clothing about the anklcs of people,

and produce considerable trouble. Those,

Fig.61.—Two long
i:e%ls(,1 of an awn iso-
i %‘};}‘twﬁﬂgﬁ feeble awns, work their way under Ilcaves,
enlarg e d.—(Trans. . . .

Lin. Soc). sticks, rubbish, and find every little hole and

like sweet vernal, which are provided with

craek in the dried earth, when the first rain covers them with soil.
The fertile flowers of Amphicarpum are not those on top of the
culms, but those out of sight and among the roots under ground.

Moles, ants, and other small animals move earth and cover seeds.
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CHAPTER IIL
PLANT GROWTH.

Germination of Seeds.—TFigures 56, 57, 58, on a former
page, illustrate the parts of a kernel of corn and its mode of
growth. For the account of the structure of the seed consult a
former paragraph on this subject. It will be seen that the grain
of corn, as is true of all the grasses, rcmains stationary where
planted, at the base of the ascending axis.

¢ For germination to take place, moisture, oxygen and a suit-
able temperature are mnecessary. Under these conditions the
seed swells, oxygen is absorbed, a part of the earbonaceous
ingredients is oxidized, heat is developed, and ecarbon dioxide is
evolved. During these changes the solid ingredients of the seed
gradually beecome soluble; the starch and fat are converted into
sugar; the albuminoids are converted into amides.”’— (Waring-
ton’s Chemistry of the Farm.)

In the Temperate Zones, the seeds of grasses germinate quickly
at a rather low temperature, though there is eonsiderable differ-
ence in this particular. Some germinate a little above the
freezing point, while every farmer knows that Indian eorn, sor-
ghum and millet start slowly, unless the weather be quite warm,
and that the seeds will decay if kept wet and cold.

01d or light seeds often sprout quickly, but produce weak
plants.

Though the seeds of grasses be sceured when quite young, in
the milk, a short time after flowering, when the endosperm is
very small and the seeds shrivel as they dry, yet, if the embryo
be formed and the seed well cured in a dry place, it will germi-

nate. Dry secds will endure much eold: wet or green seeds will
endure but little.

Grass secds may be eovered decper in a sandy soil than in elay,
deeper in a rather dry soil than in a wet onc.
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The seeds of grasses are quite small, and should seldom be
covered more than the eighth or fourth of an inch deep. The
only need of a covering is to keep the secds moist, and in some
cases to prevent birds or other small animals from eating them.
If planted deep, the supply of oxygen is liable to be insufficient,
or if it be present, the seed is likely to become exhausted or
much weakened in thrusting its young stem and leaves to the
surface, where it may reach the light and begin to make a per-
manent growth of green leaves. All experiments are so much
modified by the weather and condition of the soil, that to give
definite rules is difficult.

The Function of Green Leaves.—Leaves not unfrequently
absorb water in a liquid state as well as in the form of vapor,
yet the roots absorb most of the water for plant growth. That
leaves sometimes absorb water is most easily tested by observing
the revival of cut flowers or plants when placed in a moist, tin
box.

“The paramount function of the leaf is the absorption and
assimilation of carbon, as such does not exist in the atmosphere,
unless, indeed, as an impurity in air of towns, and a very preju-
dicial one to plauts.” (Masters). The carbon of plants comes
from carbon dioxide, and is decomposed through the agency of
chlorophyll under the influence of light.

Plants can endure darkness for a short time, but if long con-
tinued the chlorophyll disappears and the leaves fade, and
finally perish, as may be seen in warm weather where a board is
placed on the grass for some time.

Unless the air is saturated with moisture, which is not com-
monly the case for long periods, the leaves evaporate large
quantities of water. The surplus passes off, leaving the con-
densed assimilated matter for building up the plant. In a grow-
ing season, while everything is thrifty, a grass-plant containg

70 to 80 per cent or more of water.
7
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The Plant is a Factory.—‘ All the labour of the plant by
which out of air, water, and a pinech of divers salts scattered in
the soil, it builds up leaf and stem and roots, and puts together
material for seed or bud or bulb, is wrought and wrought only
by the grecn cells, which give greenness to leaf and braneh or
stem. We may say of the plant, that the green cells of the
green leaves are the blood thereof. As the food which an animal
takes remains a mere burden until it is transmuted into blood, so
the material which the roots bring to the plant is mere dead food
till the cunning toil of a chlorophyll-holding cell has passed
into it the quickening sunbeam. Take away from a plant even
so much as a single green leaf, and you rob it of so much of its
very life blood.” (Masters, quoted from Gardener’s Chronicle).

A living plant is a machine or a factory, which, under the in-
fluence of light and heat, transforms raw materials into organic
matter, snitable for enlarging the plant or enabling it to grow.
In nearly all cases, some portions of a plant are dying while
others are growing, and to some extent, one part is independent
of other portions. This enables a plant to change its place of
growth, to feed on its own stock of nourishment, or to recuper-
ate when injured. The formation and enlargement of new cells
constitute growth. To be ready for absorption by plants, matter
must be in a liquid or gaseous condition. To a great extent a
plant takes what it likes best, or is capable of controlling the
quantity of any substance absorbed.

Of thc materials assimilated, a part goes at once to form cell
walls, cork, mucilage, etc., and can never be changed by the
plant into matter for constructing other parts of the plant, while
other portions of assimilated material take the form of starel,
oil, inulin, and are likely to be again changed and transferred
once or more times to other portions of the plant.

Only a very small part of the most fertile soil is in eondition

to be used for plant food. Some soils may eontain a large
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amount of materials which the plants cannot take, or do not
nced. A fertile soil is capable of retaining plant food, while
sandy soils, owing to their excellent natural drainage, are ot
fertile unless frequently supplied with manure.

Two different kinds of plants growing in the same field will
usually be found to contain certain substances in different pro-
portion. Some are essential, others not; some in large quantity,
others in small quantity, yet, strange as it may seem, by the
chemical composition of a plant, we cannot always tcll what
manures will benefit it most. ‘

Composition of Plants.—The combustible part of plants is
made up of five chemical elements—carbon, oxygen, hydrogen,
nitrogen and sulphur; without these no plant is ever produced.
The carbon, hydrogen and oxygen form the cellulose, lignosc,
pectin, starch, sugar, fat and vegetable acids. The same elements
united with nitrogen form the amides and alkaloids; and further
united with sulphnr the still more important albuminoids.

The incombustible ash always contains five clements—potas-
gium, magnesium, caleium, iron and phosphorus, besidessulphur.
Iron is present in only very small quantity. Besides these, an
ash will generally contain sodium, silicon and chlorine, some-
times manganese, and perhaps minute quantities of other clements.

The earlier chemists spoke of the combustible portions of
plants as ““organic,” and the incombustible portions as “inor-
ganic.”  This distinction is no longer considered accurate.

Excepting oxygen, these elements are taken from compounds,
such as water, carbon dioxide and the substances combined as
shown in the following:

Nitrates. { Ammonia.
Sulphates. | Potash.
Carbonates. { _______________. OF oo oo Lime.
Phosphates. Iron.
Silicates. Soda.

Chlorides. Magnesia.
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COMPOSITION OF A CROP OF MEADOW GRASS.

Water. .. 8,378 lbs.
Carbon____________ 1315 ]
g%igg%in_ 144 g { Combustible matter..... 2,613 1bs.
Oxygen and Sulphnr 110.)
Potash .. _________. 56.3
Soda__.___________ 11.9
Lime_____________. 28.1
Maguesia. ... _.__. 10.1
Oxide of Iron.____. .9
Phosphoric Acid... 12.7 DAy - - - e e 209 Lo,
Sulphnric Acid_.__. 10.8
Chlorine._________. 16.2
Silica. ... _______. 57.5
Sand, &c-....o.._. 4.5
Total Crop oo i e 11,200 1bs.

From the soil plants obtain, by means of their roots, all their
ash constituents, all their sulphur, and nearly the whole of their
nitrogen and water. From the atmosphere they obtain, through
their leaves, the whole, or nearly the whole, of their carbon,
with probably small quantities of nitrogen and water. The
amount and eomposition of the ash of succulent plants, as
meadow grass and clover, is greatly influeneed by the character
of the soil and the manure applied.

For most of the above paragraph the writer is indebted to the
Chemistry of the Farm, by R. Warington.

Meadow hay contains a much larger proportion of potash and
lime than is found in the ripened grain of the cereals.

The Chemical Composition of American Grasses.*—In
submitting grasses to chemical analysis, with a view of judging
of their nutritive value, if is usnal to determine the amount pres-
ent of water, ash, fat or oil, fiber and nitrogen. From tlhe latter
the amount of albuminoids to whieh it is equivalent is readily
calculated by mu]tlplymg by a faetor which represents the per

o Taken by permmmn from the Aﬁ 1cultuml Gmmes, by the United State Depart.-
ment of Agriculture, 1884, Clifford Richardson, Assistant Chemist.
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cent of nitrogen present in the average albuminoid, and by sub-
tracting the sum of all these constituents from one hundred, the
percentage of undetermined matter is obtaincd, and as it of
course contains no nitrogen, and consists of the extractive prin-
ciples of the plant, it is described as “Nitrogen free extract.” It
includes all the carbo-hydrates, such a sugar, starch, and gum,
together with certain other allied substances, with which we are
less intimately acquainted, but which have a certain nutritive

value.
Although it has been customary to statc as albuminoids the

equivalent of the nitrogen found, this is rarely entirely correct,
as a portion is generally present in a less highly claborated form
of a smaller nutritive value. This portion is described as non-
albuminoid nitrogen, and in analysis of the present day the
amount is always given as an additional source of information,
although our knowledge of its exact value to the animal is rather
uncertain.

The wide variations in fiber and albuminoids must be regarded
as being entirely due to physiological causcs, which are difficult to
explain. Digitaria sanguinale, for instance, which in one speci-
men contains the extreme amount of albuminoids and a small
amount of fiber has in anothier only half as much albummen and one
and three-quarter times as much fiber. We learn then, that
species are not in themselves at all fixed in their composition,
there being as large variations among specimens of the same as

between specimens of different species.

Analysis of Phleum pratense (Timothy) from various localities.
FULL BLOOM.

|
i

| & ! I 2 | £5
o = 3 =4,
‘ £ i g & |5 sz
LOCALITY. = 2 ‘ =S I PR By
= [ =) = = oA
g g | £ 3 |3E| %2
|4 | 5| 2 e | 2 || £ 28| s2%
4 | & Z. S = g | ER|| &=
Department Garden, 1881.____ 7.16 447 | 50.03 | 21.35 10.99 1.75 b1 29.1
Department Garden, 1880..___| 5.66 | 3.58 | 58.93 | 21.93 9.90 1.58 38 24.0
Maryland. .________........... 493 4.22| 52.83 ! 30.43 .69 1.23 1 15 12.2
New Hampshire..____ 457 420! 57.16 28.28 5.99 .93 10 10.8
Indiana, oo 05 28 | 5w09 | G2s | 552 | S8 .00 0
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Analyses of Dactylis glomerata (orchard grass) from various localities.

FULL BLOOM.

l 5 Y I 34

= R °.2
l 3 . g 1E | o5,
o P o 1y = 5 a8
LOCALITY. i 2 £l E[Ea 2%
B = £ = Z® E o=
g v E || % 52| 8FE
o & £g < = 3| 2E | LEA
28| & Z 08 |25 &A=
North Carolina. .. ... 742 | 856 56.03 | 23.08 | 991 || 158 | .30 19.0
District of Coiumbia 807 | 3.24 | 5376 | 2540 | 953 | 153 | .16 105
Maine ... 802 | 339 | 5480 | 2605 | 874 | 1.40| 36 257
District of Colum 600 | 362 57.34| 2442 | 862 | 138 | .42 30.4
Pennsylvania_ ... 633 | 266 | 5499! 2751 | 856 || 1.37 | 51 372
New Hampshire...... 8.44 ‘ 3.49 | H475 ) 2491 8.41 1.35 42 30.9

The different seetions furnish very different qualities of grasses,
and for the reason that those from the north were almost entirely
from ecultivated soil, while those from tlie other seetions were
many or most of them wild speeies from old sod. 'The improve-
ment brought about by eultivation is marked, and the difference
between a ton of wild western and eastern cultivated hay is
apparent.

In comparison with German grasses our best do not equal in
amount of albuminoids, those elassed by Wolff as fair, but they
are far superior in having a much smaller percentage of fiber,
and consequently a large amount of digestible carbohydrates. In
the grasses of both eountries the fiber inercases with regularity
as the nitrogenous constituents deecrease, aud of the latter the
non-albuminoid portion 1is relatively greatly the poorer the
quality of the grass.

Analyses have been made of series illustrating the ehanges in
composition of several speeies from the appearance of the blade
to the maturity of the seed.

With a few exeeptions the specimens were personally collected
in the grounds of the Department. They all grew in the sum-
mer of 1880 exeept the few series illustrative of the first year’s
growth of eertain species. The speeimens were eut close to the
roots, weighed and dried rapidly in a eurrent of air at 60° C.
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The preeeding analyses furnish the data from which is derived
the gencral conclusion that as a grass grows older its content of
water decreases, ash decreases, fat decreases, albuminoids decrease,
carbo-hydrates increase, erude fiber increases, non-albuminoids
decreasc till bloom or slightly after, when it is at its lowest, and
then incrcases again during the formation of the seed.

There are exceptions to these rules, but for the large majority
of species, under ordinary conditions of environment they hold
good.

There are almost no exceptions to the fact, that water decreases
in the maturer specimens; that is to say the plant gradually dries
up and becomes less succulent. The ash is very dependent on
locality and surroundings.

The albuminoids decrease in amount with great regularity, the
few cases where an increase appears being owing to the fact, that
the spccimens were probably grown under varying conditions.

Although largely a matter of opinion, it would seem from the
foregoing results that the time of bloom or very little later is the
time for cutting grasses to be cured as hay. The amount of
water has diminished relatively, and there is a proportionately
larger amount of nutriment, in the material cut, and the weight
of the latter will be at its highest point, cconomically considered.
Later on, the amount of fiber becomes too prominent, the stalk
grows hard, arid, and indigestible, and the albuminoids decrease,
while the dry seeds arc readily detached from their glumes and
lost with their store of nitrogen.

For different species, however, different times arc undoubtedly
suitable, and experience must be added to our chemical knowl-
edge to enable a rational decision to be arrived at.

This work was inaugurated by Dr. Peter Collier, as chemist to
this Department, and the laboratory work for the first year was
in the hands of Henry B. Parsons, Mr. Charles Wellington, and
myself. The remainder of the work has been under my own



60 PLANT AFFINITY.

supervision, and has been almost entirely carried ont by Mr.
Miles Fuller and myself.”’

From the foregoing statements, we conclude that grasses of the
better grazing distriets, when grown in a dry season, make the
best feed, but usually less in quantity. Grasses grown in sunny
weather are better than those grown in cloudy weather or in the
shade. Woodland pastures are proverbially laeking in ¢ heart”
or nourishment. Grasses grown on marshes or wet land are not
so nutritious as those grown on dry land. Grasses grown on rieh
loam or clay, in fine condition, are more nutritious than those
grown on poor, thin soil.

Fnrther statements in regard to the chemistry of plant growth

will be found in the chapter on red clover.

CHAPTER IV

CLASSIFYING, NAMING. DESCRIBING, COLLECTING, STUDYING.

Plant Affinity.—In the plant kingdom there are certain
genera so closely related to each other that the botanist calls
them families or nutural orders. 'The plants of a family resemble
each other in mnany respects.

¢ That which really determines affinity is correspondence in
structure. It may be said that those plants are most nearly
related which correspond in the greatest number of points. and
those the most distantly in which we find the fewest points of
correspondence.  The orguns of vegetation arc of very different
degrees of valne in determining resemblance of structure. All
constant cliaracters of whatever nature, require to be taken into
aecount in classifying plants according to their natural affinities.
Whatever points of structure are variable in the same species, or

in species nearly allied to each otlher, are uncssential and should
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be set aside, or be regarded as of comparative unimportance.’’
(Lindley’s Vegetable Kingdom.)

Thosc who have given little attention to the subject are liable
to make mistakes in judging of natural affinity, becausc they
draw conclusions from unimportant circumstances, the chief of

which are size, form, color, and minute details.

An artificial classification is founded on some one or a few char-
acters, disregarding all others. For example, it would place all
trces by themselves in one group, all shrubs in another; all those
which had five stamens together, in distinction from those which
had any other number of stamens, while a natural classification
aims to consider all structural features while young as well as
when mature, placing plants together which resemble each other
in numerous particulars, and show real relationship.

Families of Greatest Worth.—Allthe flowering plants grow-
ing in the United States are included in about one hundred and
seventy families. In this portion of country, most of the plants
which are cultivated to supply man and his domestic animals
with food are included within sixteen of thesc families,

The Crucifere (Mustard Family), includes peppergrass, water
cress, horse-radish, mustard, sea kale, turnip, ruta-baga, cabbage,
kale, broccoli, brussels spruts, cauliflower, coleworts, kohlrabi.

The Rutacew (Orangeworts), includes the orange, the lime, the
lemon, the shaddock.

The Vitacew (Grape Family), gives one species of grape to
Europe and eleven to North America, besides the bcautiful Vir-
ginia creeper.

The Leguminose (Pulsc family), is second in size to the Com-
posite and is one of great value. It includes peas, beans, and
the clovers, and is noticed in the appendix, which treats of the
clovers.

The Rosacee (Rose Family), is not a very large one, but is of
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much importance on account of the great value of many plants
which it contains. Here belong the pomes, such as apples, pears,
quinces, medlars, service berries; and here are the drupes, such
as peaches, almonds, apricots, nectarines, plums, prunes, and
cherries. Here are found strawberries, red raspberries and black
raspberries, and blackberries.  This may well be called the
““fruit >’ family. There are also many choice flowers, including
the rose, potentilla, spirea, hawthorn, and Japanese quince.

The Saxifragacee (Saxifrage Family) affords currants and
gooseberries, mock orange, deutzia, hydrangea, and saxifrage.

The Cucurbitacew (Gourd Family) containssquashes, pumpkins,
melons, musk melons, gourds, and cucumbers.

The Umbelliferee (Parsley Family) includes the carrot, chervil,
celery, turnip-rooted celery, parsley, parsnip, caraway, coriander,
fennel, lovage, and sweet cicely.

The Composife (Sunflower or Aster Family) is the largest
family of flowering plants, and contains about one-eighth of all
those in the United States. It affords a large number of weeds,
such as thistles, ox-eye daisy, rag-weed, May-wced, yarrow, fire-
weed, dandelion, burdock, cocklebur, flea-bane, and many more.
It contains a large number which are valuable for ornament, as
asters, zinnias, dahlias, feverfews, cinerarias, chrysanthemums,
and sunflowers. Considering the enormous size of the family,
about 10,000 specics, we should expect something profitable in
the linc of field and garden products. The best it can do is to
furnish lettuce, two kinds of artichokes, dandelion, salsify. chic-
ory, endive, and sunflower. There is not a fruit nor a valuable
vegetable, properly so-called, nor a good forage plant, so far as
we know, in the entire list.

The Ericacee (Heath Family) is one of much interest to the
florist. It includes the cranberry, blueberry, huckelberry, rho-
dodendron, azalea, laurel, heath, and trailing arbutus, or May-
flower.
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The Convolvulacew (Convolvulus Family) affords the sweet
Ppotato, morning glory, and cypress vine.

The Solaomaceww (Night-shade Family) furnishes the potato,
tomato, egg-plant, pepper, ground-cherry, tobacco, belladonna,
bittersweet, petunia.

The Chenopodiacee (Goosefoot Family) affords the beet, spinach,
orache,Swiss chard, and several wceds.

The Polygonacew (Buckwheat Family) contains buckwheat,
rhubarb, knot-grass, sorrel, several docks, and swartweed.

The Scitaminee (Gingerworts) includes the cinnamons, gingers,
bananas, and arrow-roots.

The Liliacew (Lily Family) gives us the lily, hyacinth, tulip,
asparagus, chives, garlic, leek, onion, shallots.

There are several other families which contribute more or less
to the crops of the field, orchard and garden.

The Graminee (Grass Family) is by far the most important of
any, and is noticed on the succeeding page.

For making clothing, there are two families of much value,
viz:

The Molvacew (Mallow Family) containing okra, mallow, hol-
lyhock, hibiscus, abutilon, and the cotton plant, and

The Linacee (Flax Family) including the flax, valuable for
its fiber as well as the sceds which furnish linseed oil.

The Labiatee (Mint Family) is quite remarkable for aromatic
herbs, and contains basil, balm, swcet marjoram, pennyroyal,
lavender, spearmint, peppermint, horchound, hyssop, thyme,
summer savory, roscmary..bergamot, cat-mint, motherwort and
sage.

Our leading trees bclong to about twelve families, including
the tulip-tree and magnolias, the basswood, the holly, the maples,
the catalpas, the ashes, the clms, the buttonwood, the walnuts,
and hickories, the oaks, chestnuts, beech, the birches, and alders,
the willows, and poplars, and last, but by no means the least,
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the cone-bearing trees. The latter contains the cedars, cypresses,
sequoias, balsams, firs, spruees, larches, and pines.

Graminex (The Grass Family.)—Tufted annuals or peren-
nials, usually herbaceous and evergreen ; with fibrous roots, often
stoloniferous or with a ereeping rhizoma. Sfem (culm) endo-
genous, simple or branched, eylindrie, rarely compressed, usually
hollow, and closed at the joints, sometimes solid, especially when
young; the nodes solid, mostly swollen. Leaves parallel veined,
rarely net veined, narrow, undivided, alternate, rarely two or more
at a node, distichous; petiole dilated, usually convolute, sheathing
the culm, margins free or often united, especially in the lower
leaves; ligule adnate to the sheath at the base of the blade,
searious, sometimes only a cartilaginous ring or a fringe of
hairs.  Inflorescence, spicate, capitate, racemose or paniculate.

The Spikelets consist of two, three or more, distichous, chaff-
like concave secales or bracts (glumes), their concave faces to-
wards the axis (rhachilla), the 2, or sometimes 1, or rarely 3 or
more lower ones, and sometimes 1 or more upper ones empty,
the other one or more with one sessile flower in the axil of each.

Floral glume terete or laterally compressed, encloging &
1-2-sexual flower, and a flat, often 2-nerved scale (palea) with
inflexed edges.  Perianth of 2 (rarely 0 or 3 or more) minute
scales (lodicules), placed opposite the palea. CStamens (andre-
cium) usually 3, sometimes 1, 2, 4, 6 or more, even to 30, one of
which alternates with two lodieules, filaments very slender,
anthers versatile, 2-celled, lincar, pendulous; pollen mostly
yellowish-white, sometimes purplc or red. In rare cases the
stamens are monadelphous, as in Streptocheta. Ovary simple,
free, sessile, sometimes stipitate, 1-ovuled; sfyles 2, rarely 3, free
or more or less united; with lLairy or feathery stigmas; ovule
anatropous.

Fruit (caryopsis), erect, free or often adherent to the palea,
and sometimes to the floral glume.
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Seed usunally adnate to the pericarp (free in Sporobolus) testa
membranous, endosperm farinaceous, or somewhat horny. Embryo
at the inner side of the endosperm at its base ; cofyledon seutellate ;
plumule well developed; radicle thiek, obtuse, endorhizal (with
a sheath).

The embryo contains one, (often three as in wheat) or more
rudimentary roots.

The peeuliarities of the styles, stigmas, lodicules, and the
caryopsis are of great value for deseribing grasses, but on account
of their small size and the difficulty of always finding grasses in
flower, they have not been mueh employed for that purpose.

It is not botanieally eorreet to eall any plants grasses unless
they belong to this family ( Graminew). There are many widely
different plants whiel in popular language have the name - grass”™
attached to them, such as knot-grass, rib-grass, cotton-grass,
sea-grass, ecl-grass, sedge-grass, the elovers, and others, but these
do not belong to the family here under consideration.

The plants most likely to he mistaken for grasses ave the
Cyperacew (sedges), of which there are two thousand speeies or
more. They are abundant on wet land, and often constitute a
large part of what is known as bog or marsh hay. Sedges have
three ranked leaves, or leaves spreading in three direetions.

The GGraminee (grass family) eontains Indian eorn, wheat, oats,
barley, rve. rice, doura, sorghum, broom-eorn, sugar-eane, millet,
Hungarian grass, bamboo, Timothy, red top, June grass, fowl
meadow grass, blue joint, buffalo grass, orchard grass, meadow
fox tail, the fescues, rye-grass, oat-grass, sweet vernal, Bermuda
grass, and many more which contribute to the food of domestic
animals.

The grass family heads the list of food producing plants, whieh
are the foundation of all agrieulture. The eereals, such as sor-
ghum, rice, doura, maize, wheat, rye, oats, barley, furnish a large
part of the food of the human raee, while the meadow and

9
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pasture grasses, together with the cereals, largely feed our do-
mestic animals.

Along the low lands of India and some other tropieal countries,
many millions of people subsist mainly on rice, while further
back on the higher lands, a much larger number feed on several
varietics and speeies of sorghum. Sorghum feeds the most
people of auy cereal, while wheat outranks them for making the
best quality of food.

To assist in eomprehending their great importance, let us
glanee at the figures as they appear in the last census of the
Tnited States:

Bushels. VYalue.
COTN - - oo 1,750,000,000 $522,000,000
WHheat. oo 512,000,000 500,000,000
OAtS e oo 407,000,000 130,000,000
Barley. .. 43,000,000 29,000,000
Rye... oo 19,000,000 11,000,000
Total . 2.731,000,000 $1,402,000,000

To these figures must be added, as belouging to the grass

family:

Amount. Value.

Hay, tons_______________ . ___._. 35,000.000 $300,000,000
Rice, pounds__ . .. _______ . ________..__. 110,000,000 4,400,000
Sugar, hds. ... .. ... 179,000 9,000.000
Molasses, gallons .. ______________.____ 14,000,000 4,200,000
Total ... . .. . ... S —— $317,600,000
Add thecereals_ . . .. ... ... ... . . 1,402,000,000
Grand total (roundly) .. ___ ___ . %1,800,000,000

To these figures we might add the immense products of graz-
ing, ineluding meats, liorses, cattle, swine, hides, wool.  Live
stoek alone foots up $1,500.000,000. The estimate for hay most

likely includes the clovers.



GRASS IS KING. 67

Of the staple crops of the United States, the grass family con-
tains about five-sixths of the total value.

The cereals and the pasture grasses the world over, are of more
value to man and his doniestic animals than all other plants
taken together! Vastly more than half of the value to man of
all vegetation belongs to one family, the grasses. “‘Grassis king.
It rules and governs the world. It is the very foundation of all
commerce, without it the earth would be a barren waste, and cot-
ton, gold, and commerce all dead.”’—(Solon Robinson.)

Grasses are remarkably and evenly distributed in nearly all
parts of the habitable globe, in every soil, in society with others
and alone; under the equator or in (ireenland, wherever moisture
and sufficient heat favors the earth, there grasses are a leading
feature of the flora.

In the whole world the family ranks fifth in size; the Com-
positee ranking first, the Leguminose second, the Orclhidacee
third, the Rubiacew fourth, the Graminee fifth. This does not
convey an adequate idea of the value or number of grasses in
unwooded regions, because the number of individuals of many of
them is exceedingly large. Doubtless there are more individual
plants in the grass family than are found i all of the others
named above.

In the words of Dr. Bessey, of Nebraska:

““When we come to the inquiry as to what proportion of plants
of a given area are grasses, we find the number varying very
much from those just given. For example, in forest regions the
actual number of grass plants is much lower than it is in the
same region after the forests have been partially cut off; and if
again we compare the latter with the prairies we observe a still
greater increase. There are many great tracts in Nebraska, milcs
and miles in extent, over whose whole surface the grasses consti-
tute fully nine-tenths of the actual vegetation.”
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< Of the individual plants on the great prairies of the North-
west, 90, yes, 99 per eent are grasses!'—(Scribner).

There are abont 300 genera and 3,100 to 3,200 species. They
are the most abundant in the temperate zones, where they often
clothe large tracts with a growth which is fine, soft, and thick.
Here the Poacew predominate. In the tropics the Panicew are
prominent; many of which are more isolated, growing singly in
tufts or small groups. In the temperate zones grasses are slender,
and seldom more than a few feet in height; in the tropics they
become giant bamboos, 60 or even 170 feet high, and eight or ten
inches in diameter, approaching a tree in size.

In the United States, east of the Mississippi, the grasses con-
stitnte about one-twelfth of all the species of flowering plants.
A State like Michigan, Ilinois, or Massachusetts, has been found
to contain not far from 130 speeies of grass. It is not nneom-
mon in the northern States to find 60 speeies within a distance of
a few miles of cach other.

Although very few grasses possess brilliant or aromatic flowers,
and look so humble and so mueh alike, there are few plants
whiell are more beautiful in ‘“all stages of growth, whether
examined one by one or in masses: with the naked eve or with
the nicroscope.-—(American Agrieulturist, 97, 1852.)

Who has not admired a gently rolling field as the wind swept
over the even tops of thick grain? What view surpasses a field
of waving grass, or a closely shaven lawn? Grassis *a thing of
beauty and a joy forever.” 1t even beautifies the grave, spread-
ing a green carpet over the remains of friendx gone before.

¢ Here I come creeping, crecping evervwhere:
By the rusty roadside,
On the sunny hillside,
Close by the noisy brook,
In every shady nook,

I come creeping. creeping everywhere,"—®arah Roberts.)
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In very early spring, some of the grasses begin to put forth
their green leaves, which are soon succeeded by the culms, which
carry the flowers. In the northern States Poa annua is the first
to unfold its spikelets, and spread its flowers, which are soon
followed by Oryzopsis, Poa sylvestris, sweet vernal and meadow
foxtail. In central Michigan, these and perhaps a few morc,
blossom in May, while June is as profusc of grasses as it is of
roses. Quite a number flower in July, and some delay till
Augnst and September. The annuals are usually late in flower-
ing, though some of the pcrennials are very late; for instance
the Muhlenbergias, Andropogons and Clhrysopogon nutans.

The Name of a Plant consists of two words, first the generic
second the specific.  These must have the Latin form. The gen-
cric name is substantive and singular, and very ncarly answers to
the surname of a person; the speciﬁc name is most generally an
adjective (rarely a noun), and agrees with the noun in gender
and number. The specific name is followed by a name or the
abbreviation of the name of the person who applied that name to
the plant under consideration.

Latin names are often objected to by persons who cannot see
why the common English names will not answer every purpose.
But suppose the Germans and the French should say the same
thing of the plants they described? German and French names
arc not so easy for us as those in the Latin form. Those in Latin
are often short and clasy, and have bcen adoptcd as the common
names, such as Dahlia, Crocus, Ixia, Orchis, and Iris. There is
certainly an objection to using sucl names as Kraschenninikovia,
Andrzeiofskya, and Plewroschismatypus, names which have
actually been thrust onto plants.

In the use of common namcs, many take the liberty of making
their own name, and then the same name is applicd to more than
one plant.

A certain well known tree in some parts of the United States
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is called ‘¢ White-wood,”” in others, **Tulip-tree,”’ in others,
¢ White Poplar,” in others, ‘“ Yellow Poplar.” Acer rubrum is
known by several names in various States, as ‘“ Red Maple,”
«Soft Maple,”” and ““Swamp Maple.”” Poa pratensis goes by
the name of ““ Blue grass” in Kentueky; in other places it is
called ““ Kentueky blue grass,”” ‘“green grass,”’ ‘‘green meadow
grass,” ““June grass,”” ‘‘spear grass,”’ and very likely several
other names. One speeies is known as “ Timothy,” <“Ilerd’s
grass,”” ¢ Cat’s tail;”” another is kmown in different places as
“red-top,”” ““herd’s-grass,” ¢ Burden’s grass,”” ‘“red bent,”
“summer dew grass,”’ ‘‘small red-top,”” ““fine red-top,” *“fowl-
meadow grass.”” Otlier illustrations appear in eonneetion with
the eonsideration of the species most eultivated. It is quite
neeessary, for aceuracy, that only one name be used for each kind
of plant.

Collecting and Preserving (irasses.—No person ean make
satisfactory progress in this study withount frequent referenee to
speeies with which he lias formerly met. TI'or this purpose speei-
mens can easily be pressed, poisoned, dried, labelled, classified,
and arranged in order, eonvenient for future reference. A very
simple, and in some respeets quite desirable method, is to pre-
gerve the grasses in the form of dricd bunehes. In this way they
become brittle, and cannot well be handled without damage, but
they preserve their appearanee, better than those which are sub-
mitted to pressure between folds of paper. FEven though these
dried bunches may not be kept very long, their use is to be
recommended.

If it i1s within the means of the student, he will find it of
great advantage to transplant bunches or grow seed in his garden.
In this way lie ean often see the several kinds and study their
peeuliarities at every stage of growth.

On account of seattering seeds whieh produee young plants

that cannot be identified till they have become well established,
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the writer has found it best to separate kindred species by some
others which are quite different. It is very natural and scems
quite desirable to the systematie worker to want his Poas all in
adjoining plats, and his Fescues in other adjoining plats, but if
he can succeed in kecping them separate when thus planted, he
will do better than the writer has cver been able to do with his
twelve or more vears of experience. Another word of advice:
plant the seeds in rows, never broadcast, as this will much
facilitate weeding when the plants are yet small. No agros-
tologist will be satisfied to study mere dried specimens, as they
will not reveal many points to best advantage, but for permanent
use at all seasons of the year, the mode adopted in the hierbarium
will be the best for preserving grasses. To save time in arrang-
ing thoughts for the following account in reference to preserving
grasses, the writer has taken hints from an article of L. H.
Hoysradt in the bulletin of the Torry Botanical Club for 1878.
Have a tin vase made of oval eylindrical shape, 17 inches long,
four by six inches wide. It is provided with a light strap to
throw over the shoulder, and so attached to the Dbox mnecar the
front narrow side so as to have the lid open from the person when
hung on the shoulder. The lid opens nearly the whole length of
one of the flat sides,—15 by 4% inches, with } inch lap,—made
to fit as tight as possible, and fastens with a simple spring catch.
Procure some thin, unsized paper, without printing on it, in
the form of folded sheets, about 11 by 17 inches. A poor quality
of printing paper is suitable. The driers are half sheets 12 by
18 inches and are thick and free from sizing. The specimens
are left in the thin sheets through all changes of driers, till
they are thoroughly dried. Change the driers every 12 hours
or oftener at first, and submit them to fire heat or direct sun-
Jight. Press the pile with a weight of fifty to seventy pounds.
Several picces of thin board 12 by 18 inches will be needed.

Always preserve some of the roots, lower leaves and rhizomas,
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if there are any, as a part of a specimen. Some part of the
plant should be in flower.  If too long to preserve in its natural
form, double the eulm in a zigzag manner, so that it shall not be
too large. Bite the angles with the teeth to make them submis-
sive. The stem of June grass, or a small thread, or the angle
pressed through slits in pieces of paper, are convenient to keep
the grass from spreading till it is dried. Short pieces of fine
annealed wire are still better.

It is of first importanee as grasses are collected and placed in
tlie portfolio or press, to be particular to write on a label the
name of each species if known, but by all means, the loecality
and date of collection.

Instead of changing the driers, plants ean be well dried by
binding them in a portfolio with sides of wire-netting.

A plant is well dried when it rattles, will not stay bent, or does
not feel cool when applied to the cheek.

For safe and long keeping the grasses must be poisoned. TUse
95 per cent. aleohol mnearly saturated with corrosive sublimate.
and apply with a flat brush, and place the specimens again in
driers for half a dayor more. Common white arsenic iu aleohol
is just as good and perhaps better.

Procure some white paper 113 by 164 inches. whiel is thiek
enougl to stand on edge without doubling up. Ou this paper
fasten a speeimen of one species only, by pasting over it several
narrow strips of gummed paper.  Many prefer to fasten the plants
to the paper with a fine quality of glue. TIasten the specimen
directly above the label which is stuck fust to the bottom of the
sheet. Speeimens of the sunie species from different localities may
be placed on the sime sheet, each over its own label. The label
contains the generic and specific name, perhaps the common name
also, the locality. date of collecting, and name of collector.
There are as many styles of labels as there are persons who pre-
serve plants.
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The sheets of all the species of the same genus, when not too
numerous, or of a section of it, should be plaeed in a genus-cover
which consists of a folded sheet of firm manilla paper, 12 by 17
inches. The generic name should appear on the cover at the
lower left hand corner after it is folded, with the folded portion
to the left.

The sheets are placed on the sides in pigeon holes, arranged in
the order as treated or described in our standard books. Begin
with the first genus at the upper left hand pigeon hole and go
downward to the bottom of the case, then begin at the top of the
next column of pigeon holes.

When a sheet of the herbarium is wanted for study, open the
door, find the nrame on the genus-eover and draw out for a
few inches the one needed with all above it in the same hole,
then remove the genus cover needed, leaving those above in the
position described, to show at a glanee just where to replace the
specimens.

Grasses found in certoin Localities,—The following grouping
of the grasses is founded on their habits and localities, and will
hardly rank as a classification. It is essentially the one proposed
in a prize essay by Prof. James Buckman.—(Jour. Royal Agrl,
Soc. 1854.)

1. Jungle or Bush Grasses are those which generally grow
isolated, in bunches or a few plants here and there. The bam-
boos are examples for the tropics. In the northern countries
many of the smaller grasses have a similar disposition of growing
in tufts; of this kind we have Deschampsia (Aira) cwspitosa, 1.
(hair grass), .1vena pratensis (Narrow-leaved Oat-grass). Festuce
elatior, L. (Taller Fescue).

A few others, if sown alone and not very thick, not closely fed
or rolled, will assume the same habit. Of such we have Festuca
ovina, L. (Sheep’s Fescue), Festuca duriuscula, L. (Hard Fescue),

Dactylis glomerata, L. (Cocksfoot or orchard grass.)
10
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R. The Aquatic or Water G'rasses are those which clect to grow

by the margins of rivers, in brooks or ditehes, or around the
edges of ponds. With few exceptions they are of little value
agriculturally. Their presence is a sure indication of lack of
drainage. The following arc examples: Phalarisarundinacea, L.
(Reed Canary-Grass), Phragmites commwis, Trin. (Reed-Grass),
Glyceria aguatice, Smith, (Reed Meadow-Grass), Glyceria fluitans
R. Br. (Floating Meadow-Grass). Leersia oryzoides, Swartz, (Rice
Cut-Grass), Zizania aguatica, L. and Z. miliacea, Michx. (Indian
Rice).

3. The Marine or Seo Side (frasses. which are chiefly found
near salt water or the Great TLakes. They are generally very
coarse and distasteful to cattle. A great proportion of the plants
in these situations, which are cut and cured by the farmers of
New England and Long Island, and the Jersey coast, and known
as salt marsh hay, are not grasses, but belong to other families
of plants, such as the Juncwucew and Cyperacew. The rhizomes
of some are verv useful in preventing the water from washing
away the soil.  Of marine grasses the following are examples:
Spartina junceq, Willd., (Rush Salt-Grass). Glyceria maritima,
Wahl. (Goose-grass), Psamma arenaria, R. & 8. (Sea Mat-weed.)

4. The Meadow or Pasture Grasses.—Most of the grasses of
much value to agriculture belong to this section. They are the
leading grasses of our best meadows, pastnres, and the grazing
lands of the prairies, and lave reecived the most attention in
this work.

Some of these arc especially suited to,—

a. Upland pastures, thin soils.

b. Poor, stift soils, himmgry clays.

c. Rich, deep loams.

d. Mcadows on the banks of rivers, subjeet to perennial floods.

e. Irrigated meadows, in which the water can be entirely con-
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trolled. Loug lists have been given, but there is much risk in
Preseribing for sueh a great country as the United States.

5. The Agrarian Grasses are more properly those which oceur
in land under tillage. They are weeds such as Bromus secalinus,
L. (Chess), Agropyrum repens, L. (Quack or Couch Grass), Setaria
viridis, Beauv. S. glauca, Beauv. (Fox tails), Panicum sanguinale,
L. (Finger Grass).

The various Uses of Grasses.—These are,—

1°. For the grain as food, cereals, or drink as whisky, ete.

2°. For pasture.

3° For hay.

4° For manufaetures, paper, substitute for lumber, sugar,
mats, hats, etc. ; bamboos for many things.

5° TFor fuel; the tops in elose ovens, Indian corn iu stoves,

5° For preventing the washing of banks and drifting of sands.

How to begin the Study.—We will suppose the learuer lras
but a very limited knowledge of botany and is possessed of some
enthusiasm, a good stock of patienec and perseverance. The
latter quality is of the greatest importance, and without it, suc-
cess cannot be attained. A diligent pursuit of the subject is
sure to crown the student with success, and this, for several
good reasons, is worth all it costs.

This book eontains many good illustrations, but a study of
pictures alone, with a few superficial glances at plants, will never
make a botanist. There may be a hundred names, rather uncom-
mon and techuical, to become familiar with, but this should dis-
eourage no person of good ability. All of these words are defined
in the glossary at the end of the volume.

To have the nse of a good, simple miscroseope magnifying ten
to twenty diameters is absolutely essential. This should be
mounted on a stage or block on which the flowers or other small
parts may be laid, while both hands are free for dissecting with
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necdles mounted in handles. Common number five needles,
broken in two, and with forceps pushed blunt end first into the
pith of a one-year-old stem of European larch, are eheap, nice,
and durable. There should be some means of adjusting or vary-
ing the focal distance of the microscope. A small, sharp knife,
and a pair of fine-pointed forceps will be very useful.

Take in hand a complete speeimen of some grass, the name of
whieh is well known. We will suppose it is a sample of Timothy
(Phlewm pratense, 1.). If dry, the flowers or top can be made
soft by soaking in water, if warm all the better. Tle roots are
fibrous; the stalk, culm, has solid joints, rodes, from each of
whieh starts a leaf. Towards the base of the stalk, the nodes
are elose together, and one or more may be enlarged or swollen
into a simple Zuber or curmi, sometimes improperly spoken of as
the bu7b. For some distance above each node, the sheath of the
leaf rolls like a seroll aronnd the stem, one edge covering the
other elosely, but usually not growing fast together. At the
npper end of the sheath, the blade of the leaf spreads away from
the culm. Just where the blade leaves the stem, at the throat
of the sheatly, is a delicate ring, fringe, or often a thin, searious
appendage.  This is the Zgule, the form of which is usually
constant in all the plants of one species.

The leaves are alternate, one at each node, and two ranked,i. e.,
there are two rows of leaves alternating with each other on
opposite sides of the stem.  The leaves ave parallel veined, and
may be stripped or torn Iengthwise into narrow pieces.  The
beginner nay consult the chapter whicl treats of leaves.

The top of the stem bewrs a evlindrieal spide of spikelets, some
of whicli on elose cxamination, it will be seen, have very short
branehes. Sclect a small portion of the material from the spike
and place in adrop of water, while it is seen with the mieroscope.
With one needle hold a portion fast, and with the other or with
the foreeps separate the parts of the specimen.
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Figure 62 illustrates what should be seen. At 2 are the oufer
glumes, looking much alike in shape and size. At the base one
appears to be a trifle inside of the other. They arc tipped with
a mucronate awn, and arc ciliefe on the buck. If cut in two
crosswise, the section of a glume appears in shape much like a
broad letter V' At the base of the letter is a rib. Such glumes
are keeled.

At 3 is the flowering glume, covering the palea, which is rather
smaller. Still within the palea, if the specimen be in flower, may
be seen three slender filaments, each bearing an anther at the
extremity. .\t the centerisa small ovary, from the top of which
spread two feathery stéigmas. Turn to the page where Phlewm
pratense, L. is described, if vou have not already doue so.

Do not hurry, but try hard to nnderstand cverything as you
proceed, and whenever you come to a word which ig not under-
stood, consult the glossary or some other portion of the book.
In a note hook muke a list of all the new technical words, per-
haps with their definitions, and frequently study them over like
a spelling lesson, till they become familiar. With this thorough-
ness on the start, you will very soon master the difficulties and
progress will be certain and satisfactory. Review often and thus
become well acquainted with the first lessons. This review may
not be so interesting as advanced lessons, but it is time spent in
a very profitable manner,

The beginner is likely to hurry and run over too munch ground.
He is almost certain not to understand what he looks over. He
becomes superficlal, and often fancies he is learning a good deal,
when in reality he possesses scarccly anv definite information of
value.

The following are suggested as desirable grasses for the
beginner to study: Ray or rye-grass, Lolium, quack grass and
wheat, barley, rve, wild rye. It makes no difference which is
taken up first. The reader will soon see that those last named
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agree in scveral respects, and belong to the same tribe,
Hordeew. In each case, free use can be made of the excellent
illustrations, but the careful cxamination of each species must
nof be omitted.

Another lot of closely related species are sweet vernal, canary-
grass and vanilla grass. One genus contains June grass, wire
grass, fowl-meadow grass and a few others which are common.
Orchard grass is of fair size and well suited to the beginner.

It is an excellent plan, where possible, to take up in connec-
tion with each other, cspecially in reviews, grasses which are
nearly related. Any two such species may very profitably be
critically compared.

““There is no way for the student to do but to take the thing
described in his hand, and patiently compare it with the defini-
tion given, until he distinetly secs the application of every part.
e must, therefore, tuke a cornstalk or some other grass, and
study its structure until he has made out every statement in the

definitions given.”—(Gould).

CHAPTER V
NATIVE GRAZING TLANDS,

Effects of Over-Feeding Dry Distriects.—The grazing of
sheep and cattle often change the character of vegetation for the
worse instead of better.

Every farmer knows the value of shecp to exterminate wild
raspberries, blackberries and most other bushes, but many times
they also introduce troublesome wecds as well.

Dr. A. Gray, in Am. Jour. Scienee in 1874, notices a contribu-
tion by Dr. Shaw to the Linncan Society, in reference to the ill

effect of overstocking the dry grazing districts of Southern
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Africa with Merino sheep. 'I'roublesome burrs are introduced,
which crowd the grasses besides injuring the wool.

When first introduced, the sheep fed mainly on the grass,
which in this dry, hot country, began to fail. There were too
many sheep for the moderate supply of grasses. Soon the sheep
fed on the brush and scrub, and the ground left to them, and to
obnoxious and poisonous herbs. .As the vegetation became
scarce, bitter and nanseous plants of the neighboring region
came in and helped to extirpate the indigenous flora, and render
it more and move unfit for sheep. Ay these were forced to eat
diagreeable food, it greatly injured thc mutton. What is true
of Southern Africa is proving true in many parts of the dry,
native pastures of the United States. Numerons herds will soon
over feed and °“stamp ount '’ the native grasses.

Continuous mannring of any kind, continuous mowing or
pasturing,—a continuons treatment of any kind will soon pro-
duce a change in the plants.

Dr. Samuel Aughey, in Science, 1883, in speaking of the
Nebraska flora, says: A remarkable peculiarity is its change-
able character. Thisis conspicuous among the grasses. In 1865,
much of the uplands of Lancaster county was covered with
buffalo-grass. By 1871 ncarly all of this species had disappeared,
and its place was taken by blue-joints (Andropogon furcatus,
A. scoparius, ete.) interspersed with Bowutelouas, Chrysopogon
nutans, Sporobolus, etc. In 1878 the blue-joints disappeared,
and the Boutelouws usurped their place. Similar phenomena
were observed in almost every connty in the State. During the
last two years Chrysopogon (Sorghum) wnwlans has been gaining
in Eastern Nebraska over all others. This tendency to change is
common in other States. When old Fort Calhoun. above
Omaha, was occupied by the military, twentv-five years ago,
Kentucky blue-grass was bronght iu baled hay to that post from

the South. It spontancously took root and spread in every
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direction, and now it can be found in prairies thirty miles away.
Under favorable conditions the wild, native grasses produce
from one to three tons or more of hay per acre.”

Professor Shelton, for Central Kansas, says: ¢ Our prairie
grasses cannot endure close pasturing or heavy tramping. No-
toriously, the most promising wild pastures, after three or four
years of even moderately close grazing, become permanently
oecupied by coarse, rank-smelling, worthless weeds.”’

“In Nebraska,” says Dr. C. E. Besscy, in 1885, ¢ There have
been mnotable migrations of plants within the past twenty
or thirty years. The buffalo grasses of various kinds were
formerly abundant in the eastern part of the State, now they
have retreated a hundred to a hundred und fifty miles, and have
been followed up by the blue-stems (Andropogon and Crysopo-
gon). The blue-stems now grow in great Iuxuriance all over
great parts of the plains of Kastern Nebraska, where twenty
vears ago the ground was practically bare, being but thinly
covered by buffalo grasses. In Dakota it is the same, the tall
blue-stems are marching across the plains, and turning what
were once but little better than deserts, into grassy prairies.’

Native Pastures.—\With reference to grazing in Colo-
rado, R. A. Cameron, in the National Tive-Stock Journal,
18572, says: The rainfall is precipitated mainly in the spring
as rain, and in the winter entirely as snow. The summer
months are drv, with rare vainfalls, and these are short, followed
immediately by cloudless skies. The grasses grow rapidly in the
<pring, but are cnt short by the dronght, and ripen and dry up
in June. It ix the absence of moisture in any quantity during
the warm weather that not only completely enres the native
grasses, but which preserves them unfermented. sweet and
nutritions during the summer and winter. They assume a
brown color, and give a sombre aspect to the great plains,

striking the eye of the farmer trom the New England States
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very mufavorably. But, short and brown as thev are, they are
no doubt the richest in the world.””

Some of the leading grasses which form the native pastures
of Texas are: Gama—grass, (Zripsacum), Panicum virga-
tum, a kind of Panic grass, Indian grass, Chrysopogon nutans,
Andropogon scoparius and A. provincialis. The last two are
known as blue-stems, and the latter as broom grass, or broom-
sedge. ['ricuspis (Triodia) sesleroides, fall red-top, is prominent
in places. A vast number of smaller species help make up the
pastures, but they are less widely diffused or less prominent than
those named above.

In the Report of the Department of Agriculture for 1870, T.
R. Dodge states: ‘< The relative value of these species as forage
grasses differs very widely, a few of them being entirely worth-
less. The largest number of the species could be dispensed with
without manifest disadvantage to the grazing interests of the
country. The relative value of the twelve most important species
is exhibited in the following table of per centum estimates, one

hundred representing the aggregate value of the twelve:

l
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SPECIES. nﬁ =
B Ny

BeaY |
b= \ 2
Per Cent. Per Cent.

Andropogon (furcatus) provincialis_____________._ 40 16
Andropogon scoparius_____ ... ... _________ 20 10
Chrysopogon (Sorghum) nutans.......___________ 20 12

1

Sporobolus hetorolepis_ ... ... ... ____ 1
5
10

12
Buchloé dactyloides_. .- ... .. . .. ... 5
Bouteloua oligostachya___. ... __________ 0
Spartina cynosuroides____ . __._..___. . 2 2
Festuca ovina. . . ... oo .. i 0 20
Festuca macrostachya. ... . ________ 0 5
Bromus Kalmii .. .. .. ... 0
Poaserotina ... . ... .. 0
Stipa viridula_ ... . ..o . ___ 0

[S1 ¥ el 2]

11
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These estimates can only be approximate for that time. The
first three are quite tall, and make the main bulk of hay in the

wild regions referred to.

I have taken the following from General Alvord’s Bulletin, as
quoted in the Agrieultural Grasses of the United States, by Dr.
G. Vasey:

*“In the arid Rocky Mountain plateaus, the grasses, as they
stand on the soil, are eured in the sun during the summer, the
action of heat retaining and concentrating in the stalks the
sugar, gluten and other eonstituents of which they are com-
posed. It is so eold and so dry in those elevations that there are
neither heat nor moisture to rot them. And the snows are so
fine (save iu some exeeptional seasons) in that eold atmosphere,
that they are so blown by the winds into drifts, that four-fifths
of the soil is never eovered by them.

““The difficulties in lower altitudes than those I have described,
have been, that after o warm spell and a thaw, the snow freezes
to a crust and the grass is matted down by the ice. and kept from
the stock.

“In Texas the grazing grounds are mostly at so low a level
above the sea that the grasses rot in winter. Hence, in the lat-
ter part of winter, the animals there are often poor. The region
higher than 3,000 feet above the sea, fit for wiuter grazing,
includes nearly all up to the timber line, of Moutana. Idaho.
Wyoming, Utah, Nevada, Colorado and New Mexico, and five-
sixths of Arizona, one-half of Dakota, one-third of Nebraska,
one-fifth of Kausas, one-fourth of Texas. and one-sixth each of
California, Oregon and Washington Territory. This embraces
about one-fourth of the arca of the whole United States.®

The Native Grasses of the Pacific Slope.—The following
are free extraets from the notes of C. G. Pringle, taken in 1881:

One going into the Routhwest from New England, where all
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deforested areas are closely sodded with perennial grasses, is
struck with the insignificance of permanent grasses there and
the almost entire absence of sod.

To speak of Arizona and Southern California: Inthebottom
of the valleys and along the line of the water-courses, thongh
water may not flow over the surface except during the period of
summier or winter rains, and in soil more or less impregnated
with alkali, the traveler occasionally meets with natnral meadows.

Distichlis maritima, with its creeping roots forming a close
network in the soil, and Sporobolus Wrightii, growing in great
clumps, chiefly form these meadows. The former has wiry
stems, and its foliage is tongh, but animals accustomed to sub-
duing spring opuntias and thorny shrabs thrive on it. The
latter is a rigid, coarse grass, its culms often four to five feet
high and as thick as a goose quill. When its stems are but
recently grown animals browse away their upper portion, and
cull ont somewhat from amongst the bristling stumps of the
stems of former years, standing dense and stiff, some two feet
in height, the long radical leaves of the plant. To arrive after
nightfall and a long forced drive to reach grass and
water upon such a meadow, and to be compelled to picket onr
horses on such pasturage, closely gnawed away by the herds of
ranches far and near, seems hard, but from May till Angust the
valleys and plains afford nothing better.

Sporobolus cryptandrus var. strictus has much the habit and
value of S. Wrightii. Sporobolus asperifolius occupies patches of
wet soil with a fine herbage, and its abundant and leafy sterile
culms yield forage more easily appreciated by animals.  Panicum
obtusum growing in low lands, particularly in the partial shade
of shrubs, contributes a trifle of forage by its long, wiry, but
leafy creeping stems.

In low lands scattered tufts of Andropogon saccharoides and

Trichloris fasciculate contribute a better food to animals, as
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acceptable, probably, as any afforded by the perennial grasses.
Panicum lucopheum and Andropogon confortus, in their scat-
tered tufts on the mesas and foot hills, are of similar value.

Hilarie rigida on sandy plains has hard stems and tough leaves,
but animals are foreed to consume it. Panicum fuscum, P.
capillare var., and P. colonum are rather weeds of tilled fields,
and as forage plants probably equal Panicum Crus-galli, P.
sanguinale, Setaria glawce and S. viridis. With them may be
classed Helopus punctatus, Eragrostis Purshii var. diffusa, Chlo-
ris alba, Leptochloa mucronata, as they are tender and eaten with
avidity. _

Agrostis verticillata, on the margins of water courses, is a
tender and nutritious morsel; so also Eeafonia obiusaia, less
abundant in Arizona, Adgrostis ezarata by brooks, and Phalaris
intermedia, more widely seattered along streams and in wet, cal-
tivated soil.

To cattle straying over miles of arid wastes, nibbling at the
leaves of thorny trees and shrubs, or pulling here and there a
bitter weed, such grasses as Setaria caudata, Tricuspis pulchella
and mutica, Mullenbergia debilis, and even Aristida .Americana
and A. Humbolditana, and Bouteloua aristidoides and other
speeies, all scattered in thin tufts over hill and inesa, furnish
dainty bits seized npon with avidity. When the summer rains
fall abundantly these species renew their growth, or spring up
from seed, and grow rapidly, so as to eover the soil with a pretty
close growth of herbage, which fnrnishes an abundant pasturage
to fatten herds during the antnmn months. Only a small part
of this is eonsumed while green; but drying up in the droughts
of October and November, and being little weather beaten in
that dry elimate, it serves to sustain the herds through the
winter and early spring months. The more densely eovered
areas are sometimes mown for hay.

Cottea makes its growth entirely as far as I have observed,
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during the summer rains, and this and the two species of LPappo-
phorum may be classed in point of economic value with the
species of Aristida and Bowuteloua, though apparently less com-
mon than these.

Hilaria cenchroides, a perennial, not rare on hills, grows
freely, fruits during the dry months, from April to July, and
contributes a little to save stock from starvation. So likewise
does Mullenbergia, both wiry but nutritious grasses. TUnder the
summer rains they grow more luxuriantly; and the latter growing
in bushy clumps, retains in its wiry stems much nutriment, so
that it supplies the more common sort of hay in the towns and
at the stop stations, being pulled by the Mexicans or Indians,
and brought in on the backs of donkeys or on carts, even as late
as May, when it is gray with age. '

Pou annua var. stricta and Festuco microstachys furnish w
few tender bits of food to cattle following up the mountain
streams in spring.

Beside streams of mountain canyons, fmperate Drasiliensis
var. at any season furnishes tall, leafy clumps, to be eaten down
eagerly by the animals fortunate enough to attain to them. On
the higher slopes of the mountains, particularly in those turned
from the,direct rays of the sun, and under the partial shade of
pines and oaks, I found in May, Afropsis (Glycerio) Californico
and Muhlenbergia virescens growing in clumyps, standing so close
together as to remind one of a northern meadow. The former
furnishes the tenderest and sweetest of pasturage, and the latter
is a soft and leafy grass. These two species largely compose the
¢‘deer parks” of those mountains, but unfortunately for our liorses,
while we were camping on the mountains they began at such an
altitude (6000 feet), that we could seldom get our horses up high
enough to take the benefit of them.

In Arizona the coarse grass of the valleys was called by a

Spanish name, which sounded as T uscd to hear it pronounced
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by miners and Mexicans ‘‘ Saccatone,’”” though I suppose it
began with a “Z.”’ The name was applied to Sporobolus
Wrightii and similar species. This and onc other are all the
names in use among the Mexicans to distinguish the shorter,
softer grasses of tlie mesas.

Beyond the cereals, notably barlcy most extensively sown for
hay, the agricultural grasscs are scarcely employed in California
agriculture.

Where permanent pasturage and hay is wanted, and where itis
possible to secure and maintain this by irrigation, Alfalfa (Medi-
cago sativa) is employed almost exclusively. I saw but a very
few fields of Timothy, and those wcre confined to the higher
valleys that could be irrigated by mountain springs. In winter
and early spring the hills and plains are green with a spccics of
Crane’s-bill (Zrodivim), called by the Spaniards ‘¢ Alfilerilla.”
Formerly Avena futua covered the hills and valleys of Califor-
nia, but it has been reduced in extent by sheep.

The native grasses contribute but an insignificant portion
toward the maintcnance of the flocks and herds of California.
On the open ranges, cattle scour large areas, browsing upon
every green thing that is not too rcpellant or too rcpulsive.

Aira (Deschampsia) danthonioides offers, on damp mesas, efe.,
patches of fine, soft hcerbage, which is eaten with avidity by
animals.

Deyeuxia Aleutica, growing in dense tufts on the northern
coast and adjaccnt hills, is often sufficiently abundant to be of
importance in pasturage; although it is a coarse grass, cattle eat
it readily.

Deyeuxia Bolanderd, sparingly scattered through damp forests,
with Ilieroehloa macrophylle and Phalaris amethysting (these
observed at Mcudocino) are most tender and palatable, but are of
very slight amount.

Deyeuxia rubescens, a lhard grass. grows in small, scattered



AGRICULTURAL GRASSES OF MONTANA. 87

patches, or thin tufts, on pine barren plains, wherc there is
nothing else to feed deer.

Elymus condensatus grows in thin clumps, or small, scattered
patches; its leaves, though tough and hard, are stripped off by
hungry animals.

Oryzopsis cuspidata, Sporobolus airoides and Stipa speciosa are
tufted grasses, scattered over the Mojare desert, and furnish an
occasional bite, palatable, though tough to chew, to antclopes,
and to strolling cattle and shecp.

Glyceria pauciflora, found on ruins of mountain tarns, is a
tender and swect grass to deer or stock coming to drink.

Melica imperfecta and Stipa setigera, tufted species frequenting
mesas and hills, are tender and nutritious in April and May.

Throughout the mountains where cattle cannot be herded so
successfully, sheep are cverywhere led by their herders, swarming
like vermin, and creeping up to the very pinnacles of rock or to
the snow line, nibbling or tramping in the dust all vegetation.
No grass at ever so great an altitude, but must contribute its
mite towards the sustenance of these flocks.

Thus Stipa stricta, Sporobolus depauperatus, S. gracillimus,
Agrostis varians, Trisctum canescens, Melica stricta, Poa
tenuifolic and P. Pringlii, ou bare mountain tops and around
mountain springs and vills, must all yield a dainty mouthful to
the miscrable dust begrimed sheep, compelled in their ascent
to live on the foliage of shrubs and on brittle herbs.

Deyeurxia equivalvis, a tender and swecet grass, grows on the
verge of mountain brooks.

Agricultural Grasses of Montana.—The following notes are
from a paper read at the fifth meeting of the Society for the
Promotion of Agricultural Scicnce, by F. Lamson Scribner:

< Although located so far north, and at no point less than
threc thousand fect above the level of the sea, horses and cattle

thrive upon the ‘raunges’ throughout the year without care or
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shelter. In the valieys the standing grass cures, with all the
nutritive properties held within the tissues, affording excellent
hay for winter grazing.

The region abounds in a great variety of species, the whole
nunber discovered being one hundred and twelve., Some are
rare; many have little valne, while one or two can only be
treated as troublesome weeds.

Broom-sedge, Broom-grass, or Beard-grass (Andropogon sco-
parius), is widely dispersed from Maine to Texas, and west to the
Rocky Mountains, It grows in dry, thin, or sandy soil, and
thus serves a good purpose in furnishing fair forage where little
else will grow. In some parts of the Missouri river and Rocky
Mountain regions this grass is very abundant, and is highly
prized, both for hay and for grazing. In the East it is looked
upon as comparatively worthless.

Reed Canary-grass (Phalaris arundinacea) grows naturally
in Montana in wet places, along streams, etc., and adds a little
to the grazing.

‘Mouutain Timothy ™ (Alopecurus pratensis. var alpesiris).
This grass is quite common at elevations of from five to seven
thousand feet above the sea, growing in rich soil along mountain
streams, and frequenting the so-called *mountain meadows.
In the lurge, open park, a few miles west of Neihardt, there are
many acres covered with this grass, and when I passed through
the place, August 14th, it was being harvested for hay. It
yields a large bulk of fine, long, bright-colored hay, and is highly
valued. It has tall, slender, leafy eulms, three feet high, with
an oblong head, similar to that of Timothy, whenee its local
name, but the heads are shorter, thicker. and conspicuously
hairy. For the more elevated meadows of the Rocky Mountain
region and for northern latitudes, there is uo grass which so
highly commends itgelf as this, Doth for hay and for sunimer

grazing. It is closely allied to the Furopean Meadow Foxtail.
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Feather Gruss (Stipa). Several speejes of this genus are eom-
mon to the region, the most prevalent being Stipa comata and
Stipa viridulu. They are often found together, and are usually
associated with Poa tenuifolia and Kwleria cristatu. The first
named (S. comafa) is the least valuable, but the more hardy of
the two, growing on beneh lands in soil too gravelly and thin for
even Poa -fenuifolia. It has very narrow and involute radieal
leaves, a few-flowered paniele, and smooth, twisted and more
or less curled, hair-like beards, or awns, five inches long, Both
this and the Stipa viridula are sometimes ecalled wild-oat grass.
The latter is by far the most valuable of the Stipas. Sfipa spar-
tea, Poreupine Grass, oeeurs, but happily in no great abundanee.

‘Buneh Grass’’ (Oryzopsis cuspidata) is very abundant on the
sandy beneh lands along the Missouri and other rivers. Tt
thrives in soil too dry and sandy for the growth of other valuable
speeies, and is mueh esteemed for grazing.

Alpine, or ‘“Native’ Timothy (Phleum alpinum).—This
speeies, whieh closely resembles our cultivated Timothy, is com-
mon in the mountain distriets, growing near streams, at elevations
of from 6,000 to 8,000 feet. In the mountains back of Fort
Logan, I saw this grass assoeiated with Phleum pratense, and it
was the more luxuriant plant of the two—not so tall, perhaps,
but growing to the height of two feet, with stouter and more
leafy eulms. The common Timothy (PZLlewin pratense) has been
introdueed, and sueceeeds well when irrigated, DBut there are a
number of native grasses which would yicld equally fine and
more abundant erops with less eare.

Drop-seed Crass (Sporobolus).—There are several speeies of
this genus more or less common, but none of them sufficiently
abundant or valuable to have reeeived loeal names.

Agrostis grandis is a speeies of bent-grass, eommon along
the rich, moist banks of streams in the mountain distriets. This

is eertainly a valuable grass to introduee into eultivation.
12
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Reed Bent Grass (Deyeuxia).—There are quite a number of
species of this genus native to the country, all possessing some
valuc for forage, being readily eaten by stoek. Grasses that grow
naturally on these dry beneh lands without irrigation, and hold
the ground in spite of exeessive grazing, deserve speeial attention,
for these are the speeies which will best meet the requirements
of the farmer when it beeomes neeessary for him to eultivate
grasses on these same lands.

¢ Buffalo Grass,”” Mesquite (Boutelowa oligostachya).—The true
Buffalo Grass (Buchloé) was not seen, but this Bouteloua, whieh
the ranehmen of Montana recognize under that name, is a no less
valuable speeies for grazing. It frequents the beneh lands at
elevations of from 3,000to 4,500 feet, and not uneommonly eovers
wide areas. Its strong, perennial roots and fine curly leaves
make a dense turf that yields a large amount of forage, and no
other speeies seems better to withstand the tramping of stoek
than this.

“June Grass’’ (KNwleria cristata).-—This iz one of the most
eommon grasses of the beneh lands, disputing possession of the
soil with Poa tennifolia, with whieh it is almost always assoeiated.
On the dry benehes it is seldom over a foot high, but on irrigated
grounds it grows to the lieight of two feet or more, and makes

3

exeellent hay. ¢“June-grass’ is the only local name I lheard
applicd to this species. [It may be needless to say here that this
is not the grass ealled *“ June.grass’’ in the cast.]

< Buneh-grass,”” ‘“ Meadow-grass,”” ‘“ Spear-grass,”” cte., (Poa).
-—There are a large number of Poas found throughout the north-
ern portion of our eountry, and one and all are exeellent pasture
grasses. Wherever grasses grow at all, from the sea-shore to the
mountain-top, from the aretie zone to the antarctie, this genus
has its representatives. In Montana, Poa nemoralis ascends to
the altitude of 9,000 fect. At this elevation it is dwarfed in

habit, but lower down the monntain’s side if soon beeomes taller,
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and makes a valuable forage plant. Kentucky Blue-grass (P
Ppratensis) is truly indigenous, and grows quite abundantly along
the streams and rivers. Poa tenuifolic may well be regarded as
the grass of the country. No species withstands the long summer
drought so well, and it constitutes the chief forage upon the dry
bench lands. It has several local names, such as ““Bunch-grass,

““Red-top,” < Red-topped Buffalo-grass,”’ etc. In the drier soils
the culms are low, less than a foot, and slender, usually of a red-
dish color, and the foliage is reduced to the short and dense
radical tuft; but the plant responds readily to richer soils and
better situations, and when growing along streams or on irrigated
land, it makes a luxuriant growth of foliage and attains the
height of two or three feet. As fine a field of natural grasses as
I saw in the Territory, or, in fact, as I have ever seen anywhere,
included Poa tenuifolia, Keleria cristate, Stipa viridula, Stipa
comata, as the leading species, the Poa being the most abundant.
In this field the Stipas were unusually fine, overtopping the other

grasses.

Manna-grass (Glyceria)—Three species are common; Reed
Meadow._grass (. aquatica), a well-known grass in the eastern
and middle States, grows in similar situations here—wet grounds
and along the borders of streams—attaining the height of from
three to five feet. Glyceria nervata is still more abundant.

““Great Bunch-grass,” ¢ Buffalo Bunch-grass,” (Festuca sca-
brella).—This is one of the characteristic grasses of the country.
On the mountaiu slopes and foot-hills, at elevations of over 6,000
feet, it is the prevailing species, constituting one of the most

valuable forage grasses of the winter ranges. It often covers
many thousand acres of the “mountain parks,”” and during August

it is eut in large quantitics for hay; it makes excellent feed, Loth
for horses and cattle, but is rather too hard and coarse for sheep.
Sheep’s Fescue (Festuca ovina).—Tne name of ** Bunch-grass”

is applied also to this specics, which, in point of altitude, occu-
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pies a belt just below that held by the ¢ Great Bunch-grass.”
Several varieties are reecognized, and all afford excellent grazing
for all kinds of stoek.

There are several species of Bromus, one of which is mueh like
Sehrader’s grass; in general, however, these brome-grasses are
little esteemed.

¢ Blue-joint,"" or “ Blue-stem "’ (Agropyrum glaucum, var.)—
There is no grass in Montana that the settlers more highly value
for hay than this <“Blue-joint” or ‘Blue-stem,”” so named beeause
of the decided bluish tint of its leaves and stalks. In appearance
it resembles our common witch or eoueh-grass (Agropyrum
repens), and has by some been regarded as a variety or form of
that speeies. Like the couch-grass, this lhas creeping Troots,
making it equally objectionable in cultivated lands. It grows
naturally on the dry bench lands and river bottoms, and although
the yield per acre is not large, the quality of the hay is judged
unsurpassed by any other species.

““Fox-tail. Grass,”” Squirrel-tail Grass (Hardeum judatum).—
This is a common grass in the low countries, especially where
the soil is generally moist. It is considered a great nuisanee, for
when associated with other grasses it entirely destroys their value
for hay. The long and sharp-pointed beards or arms stick fast
in the nose and mouth of horses, often penetrating the flesh, and
cases are reported where thev have caused the death of the ani-
mals.

Lyme-grass, Wild-rye, (E£lymus condensatus), is a large, native
grass sometimes cut for hay, but is not very valuable. holding a
rank munch like the castern specics.

At Jefferson City, June 28, altitude about 5,000 feet. one
would rarely see in any part of the country a finer looking or
better sodded ficld of grass than was observed at this place. The
strong and luxuriant growth of the grasses, all nalive species,

gave sufficient proof of the resourees of the Territory in this
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direction. I venture to say she will not find beyond her borders
more valuable species either for hay or for pasturage.

Poo tenuifolia, Kwleria cristata, Stipa viridula, and Poa pra-
tensis (three feet high) were tle prevailing specics; then came
Stipa comata, Agropyrum glawcum, A. divergens, Elymus con-
densatus, Poa Nevadensis, Agrostis scabra, and Ilordewm jubatum
along the streams or growing in the water were Glyceria dguaﬁca,
G. nervata, Beckmannia eruceformis, Alopecurus aristulatus, and
Catabrosa aquatice.

Some species cxtend over many degrees north and south, others
range within narrow limits. Some of wide range have their
limits of greatcst abundance eonfined to a fcw degrees. So it is
in the matter of elevation above the sea. Some species range
from sea level to nearly the line of perpetual snow, others are
found only at certain elevations, extending but a little above or
below a given altitude, whilc others again may have a eonsiderabe
range, but it is only within narrow limits that they are able to
conquer in the struggle for life and gain almost complete posses-
sion of the soil.

With a little experience one could tell in Montana with a con-
siderable degree of certainty the altitude of his position by the
prevailing grasses about him. Boufeloua olygostackya and Ory-
zopsis cuspidata were never abundant above 4,000 feet.  Agropy-
rum glauwcum ranged a little higher, while Poa tenuifolia, Keleria
eristata, and Stipe viridule prevailed up to about 5,000 fcet.
Agropyrum divergens became the leading species between 5,000
and 5,500, when Festuca ovina took the field and usually held its
own up to 6,000 feet, when it in turn gave way to Festuca scabrella,
which has its line of greatest vigor between 6,000 and 7,000 feet.

Native Grasses of the Great Basin.—For Arizona and
New Mexico in this basin, Dr. J. T. Rothrock ventures the asser-
tion that for want of water there will always bec much waste land

so far as raising crops is concerned. For want of water, neither
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of these territories have reaehed anything like the real possibilities
of the soil and climate.

Sereno Watson, a very careful ohserver who has spent much
time in the Basin, makes a long report in the United States Geo-
logieal Exploration of tlie Fortieth Parallel. He observes that
the elimate is characterized by a very dry atmosphere, small
amount of rain and snow, by a eold winter and a correspondingly
hot summer. No portion of this whole district is destitute of
some vegetation, even in the driest seasons, excepting only the
alkali plats. The vegetation possesses a4 monotonous sameness of
aspeet, and is eharacterized mainly by the absence of trees, by
the want of a grassy greensward, the wide distribution of a few
low shrubs, and by the universally prevalent gray or dull olive
eolor of the herbage.

The turfing ‘“buffalo ” or ‘ grama '’ grasses, which make the
plains east ot "the Rocky Mountains a vast pasture for the bison,
deer, and antelope, are here unknown. The grass grows in
sparsely seattered tufts, dying away with the early summer heat.
The two or three species that mat into a sward are eonfined to
alkaline meadows and are nearly worthless for pasturage.

Native Grasses of Northern Mexico.—During the summer
of 1885, C. G. Pringle collected and studied the flora of this
eountry, mainly in the Mexican State, Cliihuahua. By request
he has furnished full notes, from which the following are taken:

With respect to the enltivated species, I think T shall surprise
you by declaring that though I botanized earefnlly in the irrigated
and tilled valleys as well as on the plaius, and on the hills and
mountains of cvery geological formation in that State, and from
the beginning to the end of the season, I saw not a single plant
of the exotic grasses eommonly enltivated in the United States;
not a stalk of Pllewin prafense (Timothy), nor Poa pralensiz

(June grass), nor .lyrostis vulgaris (red-top), nor any other whose



NATIVE GRASSES OF NORTHERN MEXICO. 95

tender and nutritious herbage so largely maintains the flocks and
herds of the American farmer.

The only attention whieh I have seen the Mexiean ranchero
bestow upon grass is to inelose, rarely, a limited area of valley
sod, formed of hard and tough speeies like Sporobolus Wrightii,
Distichlis maritime and Ponicum obtusum, and use the field to
restrain a few saddle horses and work oxen. He provides seareely
any store of fodder for his animals, so when the growth of
vegetation is arrested hy the frosts of winter, they must bite
shorter the half dead bnt still nutritious herbage, and must
range widely to do this, and when the growths of the spring
months, always feeble, have been entirely eheeked by the wither-
ing dronghts which reach their worst in June, they must, if they
ean, maintain life by browsing shrnbs, cactuses, ete.

To snpply the wauts of the animals kept in the cities gives
employment during winter to many of the poorer elass, who
hawk abont the streets, in ox-carts and on the backs of donkeys,
bundles of dead grass gathered on far away hillsides or plains.
By the beginning of March the neighboring rancheros are selling
green wheat and barley in the same way, and they plant maize
from early till late to succeed these. Great stacks, freshly cut,
may be seen walking into town early in the morning with don-
key’s legs, scarcely more than the feet visible—au droll sight.

The exotic grasses which accompany eereals as weeds of tillage
seem to be very few in northern Mexico. Of the 108 species on
my list, T count ouly three snch: Panicum sanguinale, 1., P.
Crus-yalli, L., Phaloris canariensis, 1.

Nearly all the grasses range northward from Chihunahna to a
greater or less extent into the United States. All my speeies of
Aristida and Stipe. and some species of Muhlenbergia, are as yet
undetermined.

Paspalwm Hallii, V& S., is confined to moist situations, as

the vicinity of streams and the banks of irrigating ditehes, Its
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Lerbage is tender, its growth strong, and it might be cultivated
to advantage in fields capable of profuse irrigation.

Panicum reticulatum, Torr., 1s a soft and tender annnal, grow-
ing in low, scattered tufts on rich plains, and contributes not a
little to the sustenance of the herds which range over them.

Panicum cespitosum, Swartz. On rich, moist soil this forms
a low, dense mat of tender and leafy herbage, relished by animals.
Although only an annual, it might well be employed in irrigated
fields for grazing.

Eriochloa polystachye, H. B. K., like Panicum sanguinale, L.,
is a weed in cultivated fields, and often yields large crops of a
quality which would be considered good in the southwest.

Hilaria cenchroides, H. B. K. Here this is a plant of mueh
importance to the stock grower. It forms a close perennial sod
in patches of greater or less extent on the plains and mesas. As
its culms are few and small and its leaves short, its yield is light,
but it is a pasture grass of good character and quality.

Hilaria mutica, Benth, called in Arizona ‘¢ Black Gramma,””
is considered one of the most valuable grasses in that region. It
grows in dense perennial elumps about a foot broad, and these
growing closc together, to the exclusion of other species, ocenpy
areas of considcrable extent, usually in depressions of plains or
mesas, sometimes even on hillsides. Except during the rainy
geason, about August, the plants show few living leaves, but at
all times of the year the nunicrous branching stems contain nutri-
ment. The clumps arc detachied from the soil by a blow with a
mattock directed at their base, and this gives rise to the saying
that hay is cut in Arizona with a hoe. Asthe dead leaves and
their sheaths adhere for a long time on the slow growing peren-
nial branches, a patch of this grass presents a dark grey appear-
ance, which gives it the name of Black Gramma. Its stems are
very hard, so that I was at first surprised that animals could eat

it at all. My Lorses soon got tired of it, preferring softer grasses.
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Heteropogon contortus, R. & S. This is probably the most
abundant grass of dry hills of igneous roek thinly covered with
soil. It grows in tall, narrow elumps, and is a perennial with
numerous leafy braneches. Stock show a preferenee for other
grasses if such are to be found. The hay on sale in Chihuahua
last spring seemed to be mainly composed of this plant, usually
dead when gathered, and blanched by winter weather. During
autumn I found its seceds a nuisance. Their long bearded and
twisted awns sent the slender and rough seeds into my clothing,
and often into 1y flesh. Sheep, goats, and even donkeys must
find these secds a terrible annoyanee.

Andropogon Lirtifiorus, Kth., is a fine, soft, leafy plant, grow-
ing in dense elumps, but apparently eonfined to hedges, etec.

Andropogon succharoides, Sw., grows in clumps three or four
feet tall. In valleys, and the moister depressions of the plains,
this is a grass of some importance.

Some ten species or more of .1ristida are mostly bunch grasses
of hills and mountains, of average frequency in such situations,
and of full average quality, contributing largely toward the
upland pastures.

There are two new speecies ¢ Stipa also, tall and tender plants,
excellent for forage but not abundant.

There are many speeies of Mullenbergia of more or less value,
M. Texana, Thurber, is the mesquite grass of our southwest, and
one of the.most valuable speeies of those regions, common over
mesas and hills, It is such a favorite with animals that it is
exterminated except when growing under the protection of
thorny shrubs, usually mesquite bushes (speeies of Prosopis and
Acacia). Tts leaves are short and seanty, but its branching,
perennial, wiry stems are nutritious, and at all seasons furnish
forage which is greatly relishel by all kinds of stoek. In Ari-
zona the Indians bring it during winter and spring long distanees

into the towns to sell, the men tying the bundles hehind and
13
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beside them on their ponies, and the women carry them on their
backs or heads, trundling painfully behind the ponies. How
many tines 1 have contended with the horrid mesquite bushes to
gather an armful of this grass to carry joyfully to my hungry
and jaded horses.

Mullenbergio gracilix, T'rin., thrives on cool, grassy summits
of mountains, perhaps the most importunt element in the pastur-
age of such ranges. It grows in small clumps abont two feet
high, and is rather wiry and tough.

Sporobolus Wrightii, Munro, grows along water courses, form-
ing great eclumnps, nearly contiguons, fonr to six feet high.
These are browsed down by stock within a foot or two of the
ground. The culms are stout and stiff and the leaves long and
conspicnous. They appear to be acceptable to animals. It is to
this species notably that the Mexicans apply the name Zucaton
or Zucate yrass, meaning great grass. The same name is given
to other species.

Boutelouw hirsula is a common grass on rocky, dry soil of the
hills and plains, with rather wiry enlms. The quality is equal
to the most of the species enumerated, and furnishes an impor-
tant proportion of the forage of the region.

Boutelowa ohgostachya, Torr., vav. pallida, Serib.. is the most
abundant species of the plains, especially abundant, and forms a
elose sod in the less arid portions. In amount of yicld and in
quality it is surpassed by no common gruass of the plains, and is
the one native species adapted to permanent mowing. I believe
it would bear the effects of close grazing in enelosed areas.

Boutelova ITurvardi, Vasey, 1 find to be the most valnable
pasture grass of the hills and wesas around the city of Chihua-
hna. Tt is perennial and forms a sod more or less interrupted.
It is tender and nutritions, and is kept closely eropped during

most of the year.
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Six or eight other species and varieties of Boufeloua furnish
more or less pasture.

Diplachne dubia, Benth, sends up here and there, over hills
from perennial shoots, a few late, succulent stems, especially
rclished by animals. It seems probable that this grass would
succeed under good cultivation without irrigation, and, if so, no
species native to Mcxico would be likely to yield crops of greater
amount or of superior quality.

Diplachne imbricata, Scrib., is similar to the last in habit and
quality, and would probably succeed as well, but only on rich soil
with copious irrigation.

Arundo donax, L., grows on the banks of streams, and is
stripped of its broad leaves by cattle, which crowd upon the tall
canes, straddling them to bring the leaves within reach.

Eragrostis erosa, Scrib., is a tall, soft, leafy bunch grass of the
mountains, than which none can be more acceptable to stock.
Eragrostis lugens, Nees, is a closely related species, of similar
habit and quality.

In these notes I have said little about the possibility of the
species mentioned for cultivation, because it does not to me seem
possible that Mexican agriculture can in this generation, or in
several generations, attain to the cultivation of grasses. I can-
not say in what way their methods are in advance of those of the
ancient Egyptians and Syrians; certainly one is astonished to
find numerous parallels between their customs and practices and
those of the ancients.

In regard to other forage plants which interest stock growers,
I have seen a little lncern or alfalfa grown tlhere, but onlya little.
The place it occupies in the American southwest is there filled
by barley, wheat, and corn.

The clovers, native or introduced, are almost entirely wanting
in the southwest. Of course there are a large number of plants

of many natural orders which lhelp to sustain animal life, and 1
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can attest from observation that there are few plants so repulsive
to taste or so spicy that they are not occasionally appropriated
by animals, according to the extremity of their hunger. I used
to think that nothing but starvation could induce cattle to nibble
at horrid opuntias, as I have seen them doing during drought.

The mesquite tree, Prosopis juliflora, of the southwest is
worthy of espeeial mention. It is a godsend to those regions.
Its abundant and nutritious pods, resembling those of our field
bean, begin to fall in August before the grass has made mnch
advance under the midsummer rains, and afford much relief to
the half famished stock. I have gathered sacks full of them for
my horses as | have journeyed through those arid districts.

Seeds are Distributed in a great varicty of ways—through
the agency of wind, water, snow, animals, ineluding man him-
self, who purposely or unintentionally accomplishes more than
any of the other agents.

The small size of the seeds of most grasses is a great help in
their distribution. Many of them remain attached to the glumes
and palea, or even to some of the branches, and others are pro-
vided with beards, hooks, or awns, all of which make it easy for
them to be carried about by the wind, water. snow, or animals.

¢« Tt would secem that nature has appointed every animal as a
special disseminator of the plants whieh fnrnish it with food.
We have scen the activity of the rodent in scattering the fruoits
of the Nucifere, and of birds in sowing broadeast the sceds of
fruit-bearing plants, and the ruminants seem no less active in
performing a similar work for their favorite grasses. The great
efficiency of animals as disseminators of sceds appears more
marked when we regard them in masses.  The herds of reindeer
and elk on thie plains of northern Eunrope and Asia, the hison on
the prairies of North Ameriea, or the herds of naturalized horses
and cattle on South American pampas, migrating from place to

place in immense masses, cannot fail to sow as they pass along a
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host of seeds which adhere to their coats, or which they have
swallowed and drop uninjured upon the soil.”’—(Prof. A. N.
Prentiss, in Prize HEssay.)

A few cxamples may be given to illustrate the distribution of
grass sceds. The panicles of Panicum capillare, when ripe,
easily separate from thc culm and arc freely tossed about and
carried by the wind, scattering seeds as they go for long distances,
even leaping over fences and bushes.

When snow arrives 1ts surface becomes slightly packed, and
seeds, with their chaff or branches still left on the dead eulms,
are oceasionally torn away and drifted for long distances before
the wind.

Small seeds in the mud adhere to the feet of many kinds of

animals, and are thenee ‘ransported from one place to another.
The elongating and spreading root-stalks of some grasses and

elovers cnable them to spread and occupy different ground or
more ground.

The ehapter on the geographical distribution of grasses will be
given in the second volume.

CHAPTER VL
GRASSES FOR CULTIVATION.

PHLEUM, L. TIMOTHY.

Spikelets in spike-like panieles, 1-flowered, rachilla very short
and jointed above the empty glumes, extending beyond the floret,
rarely bearing a rudimentary flower. TFlower perfeet. The
empty giumes persistent, nearly equal, membranous, much com-
pressed laterally, kecled, awned, or mueronate. Floral glume
mueh shorter, broader, hyaline, truneate or toothed, 3-5-nerved.
Palea mnarrow, hyaline. Lodicules 2, hyaline, toothed on the
outer margins. Stamens 3. Styles distinct, long, slender, hairy.

Caryopsis ovoid, enclosed in the floral glume, and palea, free.
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Erect annuals or perennials with flat leaves. T'en species in N.
and S. temperate and aretie regions.

P. pratense, L., Timothy, Herd’s-Grass, Meadow Cat’s
Tail.—Paniele cylindrieal. Empty glumes truneate with a
searious tip, and o hispid keel.

This is the best known. most extensively sown, and one of the
most profitable grasses of any in the United States. In Pennsyl-
vania and some other States, Agrostis vulgaris is ealled < herd’s
grass,”” while at the north this is known as ““red top.”” There
are several other grasses ealled “eat’s tail’” in different portions
of our eountry. The first eommon name eomes from Timothy
1lanson of Maryland, who introdueed the grass fromm England
about 1720. The next name eomes from a man by the uame of
Herd, who found it growing in New Iampshire and bogan its
cultivation.

In 1760 or ’61, Peter Wynch took seeds of it from Virginia to
England. It is a native of Kurope, and very likely also
indigenous to some portions of the United States. It is widely
distributed in north Afriea, western Asia, and other portions of
the world. Timothy is a perennial not likely to be mistaken for
auy other grass, and in faet this is about the only one that is
generally lknown by all farmers.

The leaves are short and flat, and on good soil the stem is from
two to four or more feet high, caeh bearing one stiff, ereet, rough
spike as long and as thiek as a lead peneil. The plant is rather
coarse to the toueh and sight.

Having a large bulk of stems, with few leaves, the hay wastes
but little in transportation. The grass stands up well, the hay
is easily eurcd, heavy for its bulk, presents o good appearance,
and suffers less than many other grasses when allowed to go to
secd before eutting.

Fig. 62.—7. Plant of Phleum pratense, L.; 2, spikelet; 3, floral glume and palea;
4, spikelet of P. alpinum; 6, spikelet of . arenarwum ; 6, floral glume; 7, base of
cnlm ot P, pratense. showing one enlarged solid internode, tubor, or corm, improperly
called a * bulb.”—(Trinius and Scribner.) .
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Everyone in towi and country knows the grass as soon as he
sees 1t and can distinguish it from all others, hence a leading
reason why it is raised, fed, and sold. Consumers buy Timothy
and fear to buy anything elsc, even though it were better, because
they do not know what it is. They will buy even if 1t is dead
ripe.

The same remark applies to a well known and popular grass,
percunial rye grass, generally raised in England. After a long
time if a grass or fruit bcecomes well known, aud it has good
qualities if not the best, people buy it because they know what
they are getting.

In this country Timothy is often sown alone, at the rate of
about eleven pounds to the aere. The sowing nsnally occurs in
antumn with wheat or rye, or in the spring with oats or barley.
It is often sown as the only forage crop on moist land or on
strong, elay loam, but on lighter land it is nsual to sow on some
red clover also. If quite sandy, clover without any true grass is
generally sown.  Timothy is two to four weeks behind red clover
in coming into flower ready for the mower. Among itz other
good qualitics, Timothy seeds very freely, yielding 6 to 10 ov
more bushels of eleaned sced to the aere; and this is easily saved
and threshed with a flail or & machine, ean be casily ¢leaned and
separated from sceds of weeds, and ean be put onto the market
in abundance and sold cheaply. It only takes from one to two
peeks to sow an acre, and this costs but little.

While Timothy has many good qualities to recommend it. it
lias many marked defects.  When sown with clover. it makes
but a small growth and must he cut voung, if the clover is
sceured in good season. It starts very slowly in spriug, is & long
time in coming into flower, and after cutting te sccond growth
is slow, feeble, and of little consequence, seldom large enough
fo eut a sccond time or to afford much pasture. If eut early

the tuber at the base of the stulk does not hecome snfliciently
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matured to keep the plant alive and healthy. I1f cut close, the
tuber is cut off, and the plants suffer and become feeble, and
perhaps perish.

It is hardly suited for pasture at any time, unless it is kept
quite large. Ilorses, sheep, and especially hogs, must not be
allowed to eat it close to the ground. In England it stands pas-
turing in spring without much injury to the hay crop. Besides
these objecetions, Timothy is likely to be short lived; the tubers
are easily trodden out by cattle, killed by drought or frost, or
eaten by miiee or gophers. It sometimes rusts badly. It is not
hard to kill when ecultivating for another crop: it starts quite
readily from the seed, and is well snited for one good crop of
hay in a season, but is not well adapted for pastnre. It is not
as well liked in Kansas and vicinity and in the sonth as it is at
the northeast.

Timothy is one of the five grasses in the list recommended by
Mr. De Laune for permaunent pasture and meadow iu England.

For Kansas, hear what Professor Shelton savs:

€ Of this favorite castern sort, we shall say but little, believ-
ing that over a large portion of the State it is of little value.
We have obtained good yields upon the college farm, and have
seen good crops of Timothy grown west of this point. Still it
suffers mueh from dronght, and from the attacks of ehineh-bugs,
and it rarelr suvives the ravages of the grasshoppers.”

For Nebrasiza, read from a lecture by Dr. Bessey:

My inquiries were very generally answered, and in a most
satisfactorv manner. They all iudicate that thronghout the
greater portion of the castern hall or two-thirds of the State,
Timothy is an exceedingly valnable grass for farm nse. It is
invariably doing well, and in many instances producing erops of
hay far beyoud the most sanguine expectations of those who
sowed it. It is of coursc not to be expected that it will suceeced,

as we pass far into the northwestern portion of the State.™
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From Howard’s Mannal we learn that: <At the south it does
not thrive on upland.”

Major II. E. Alvord, of New York, in Rural New Yorker,
reports as follows:

“Timothy is not a favorite of mine. Its hold upon the land
is too slight, and, as a rule, it falls off in yleld too fast after the
first erop. My preference is to treat it like a grain erop—sow
alone on well prepared land, in August, a half bushel of seed to
the acre. After cutting the first crop turn over at onee, manure
and re-sced ; or eut onee, top-dress well, cut a rowen erop, then
one erop the second year, plow and re-seed. I know of no suit-
able mixture for Timothy, if for hay, and do not consider it as
desirable as a large part of any mixture for pasture.™

Waldo F. Brown, of Ohio, writes in these words:

¢ T think that land seeded to Tiniothy and with three or four
pounds of Mammoth Clover seed sown to the acre, will produee
onc-half more hay than Timothy alone, and the clover cures
beautifully with the Timothy.

“In sowing Timothy for hay, I use a bushel of seed to three
acres, and think tie quality of the hay mueh better than when
sown thin. There are many farmers of my aequaintance who
sow a bushel to ten aeres, and then allow it to stand till dead
ripe before eutting.”

With reference to saving the seed of Timothy, the following
was written for The Prairie farmer by Hon. Samnel Dysart:

It is very difficult to fix any specified time for harvesting
this crop, because a change in the weather may make a great
difference in the ripeness in a single day.  Wlhen the amount to
be harvested is not large, a better yield of seed will be had by
letting it stand until all the heads are ripe, and a few of the carly
ones shelled off. Bnt in doing this there is much risk., A windy
day may thresh half the crop. A shower of rain, followed by a

warm sun, will change the color of a field in a few hours. Of
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late years I have harvested from 75 to 100 acres of this erop
annually. I make it a rule to start the harvester into it when
the early heads begin to shell at the tips. The straw of most of
it is then quite green, and if carefully put up, makes fair feed
for stock after threshing. If cut before fully ripe, much ecare
must be taken in shocking, or there will be a great loss of seed in
threshing, for this reason: When Timothy is ripe, the cell which
holds the seed opens. If cut too green and the bundles are left
exposed to the sun, the straw dries like hay, these small cells do
not open, and no machine ean knock the seed out of them. If
cut before fully ripe this difficulty may be largely overcome by
putting in round shoeks as soon as cut, packing the bundles close
together to exelude the air. In this condition the natural pro-
eess of ripening will go on; but1f set up two and two, as many
set the bundles, it will dry and stop at the same stage as when
cut. A good erop of Timothy should give eight bushels to the
acre. I have had more, and also less. Asa farm crop there is
more uncertainty in saving it than others grains. It must stand
in the shoek at least two weeks to be dry enough for threshing.
During that time, if heavy rains and high winds oceur, there will
be considerable waste in the shock. The less the bundles are
handled after drying, the less waste. Hence I thresh it directly
from the shock. All separators are now made with sieves for
cleaning this crop.”

DACTYLIS, L.

Spikelets several-flowered, laterally compressed, nearly sessile,
erowded in dense one-sided fascicles, at the end of the branches,
forming a one-sided panicle. Flowers all perfect, or the upyper-
most one staminate. Empty glumes unequal, membranous,
keeled, the upper ome larger, 3-nerved. The floral giume
larger than the empty glumes, cartilaginous. keeled, 5-nerved;
awn short, scabrid, Palea 2-fid, nerves eiliate. Lodicules 2,
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acutely toothed. Stamens 3. Styles distinet, stigmas feathery.
Caryopsis compressed, loosely inelosed in‘the floral glume, and
palea free. A perennial grass with broad leaves. Oue speecies,
found in eold and temperate regions of ISurope, Asia, and
Africa.

D. glomerata, L. Orchard Grass, Cock’s-Foot.

long, kecled, conduplicate when dry, eulms stout, rough, 2-5

Leaves

feet. Ligule long, panicle 2-6 inches, often tinged with violet
spikelets 3-5-fld., %in. long.

For the past fifteen years or more the writer has been aceumu-
lating notes and making observations and experiments in refer-
ence to our most noted grasses, and eoncerning none of the true
grasses has there been more said or written or more inquiries
made than about the one above named. Like every question
capable of dispute, this one has two sides, and shrewd men of
the same neighborhood often differ very mweh in their estimation
of orchard grass.

The grass is perenuial, lasting for many years, two to three, or
even five feet or more in leight, rather large, coarse, rough, of
a light green color, and grows in dense tufts unless erowded by
thiek seeding. 'The lower leaves are sometimes two feet or more
in length. The eclustered spikelets make dense masses on the
small spreading paniele; the flowers appear with those of early
red clover.

It is a native of Europe, and 1s also now found in North Afriea,
India, and North America, and perhaps in other countries. Al-
though it came to this country from Enrope, it did not attract
mueh attention in England nntil sent back there in 1764 from
Virginia.

So far as quality is comeerned, if eut in season or pastured

when young it stands well the fest of eattle and the chemist.

F1a. 63.—Dactylis glomerata, L. (Orchard grass); I, entire plant; 2 and <, spikelets;
2 and 6. florets; 6, young pistil ; 7. a lodicule.—(Spikelets by Scribner.)
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It is very nutritious, the seeds start quickly and make a vigorous
growth, and if the grass is not a very valuable one, it is certainly
not for the lack of good testimonials.

The stems are not very abundant when compared with the
leaves, lience the plant is more suitable for pasture than for
meadow.

James Hunter, of England, considers: ‘“For permanent pas-
ture for alternate husbandry, or for hay, there is 1o more valu-
able grass, and its liberal use for all these purposes is strongly
reeommended. ™

Mr. De Laune estimates it us ‘¢ By far the most valuable of all
grasses beeanse it grows in all soils; it produeces the greatest
amount of keep: it is the must nutritiovs grass, and seems to grow
faster and stronger in extremes of weather, either wet or dry, than
any other grass.”” This is one of the five which he reeommends
for permanent grass lands.

Aeccording to Baron J. B. Lawes, 1t is very abundant and
produetive on good soils and is mneh improved by cultivation.
It is really prominent only with a liberal supply of ammonia,
assoeiated with a eorrespondingly liberal supply of mineral con-
stituents. It is a formidable opponent to other grasses, where it
has onee got possession.”

The following from Alexander Hyde of Massachusetts, is ex-
ccllent and to the purpose.  ““We have fonud it one of the most
luxuriant and nutritious, both for grazing and for hay. It never
says die. It is the first to furnish a bite for the eattle in spring,
is little affected by the dronghts of July and August, and con-
tinues growing until the severe cold of November locks up the
sources of nonrishment. When ent ov grazed it starts up with
the vigor of the fabled hydra. We advise no man to sow it on
his lawn, for it would neced cutting cvery day before break-
fast. If eut while in blossom, both eattle and horses are exceed-
ingly fond of the hay, and do well on it. If left to stand till the
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seeds are matured, it beeomes more tough and woody than even
Timothy, and eattle will need to have their teeth sharpened to
eat it in this stage of its growtl.

““Orehard grass loves a deep, rieh, moist soil, and in sueh g
soil 1o other grass yields such an abundant harvest. Why it is
g0 mueh negleeted among us we cannot divine, unless it is the
fashion of sowing Timothy and elover, and fashion is as mueh a
tyrant among farmers as among the ladies, though showing his
power in a different mode.””

A. W Cheever, a most suceessful farmer and editor of Massa-
chusetts writes: ““ T have now eultivated this grass some ten
or twelve years, and feel that I ean speak of it understandingly.
It 1s a grass that must be understood to be appreciated. Grown
on poor, dry land, by a poor, lazy farmer, who iz always behind
hand with his work, it will not give satisfaction; but on riel,
moist land, capable of eutting two or three crops in a season,
sown thickly with a mixture of clover and Juue grass, or other
kinds ripening at or about the same time, and under the man-
agement of o wide-awake farmer, I ean confidently pronounce it
the most valuable grass known in this country at the present
time. It may be cut two or three times u year, prodneing large
crops of the very best of fodder, just as long as the fertility of the
land ean be maintained by top dressing. It is the earliest graes
in the spring and the latest in fall.™

E. H. Libby, in 1883, wrote me that < A lttle while ago the
New England Homestead contained numerous letters from farm-
ers week after week, speaking in the highest terms of this grass.™

T. D. Curtis, of New York, says, Orchard grass is a most
excellent hay ptaut, but it requires a rich soil. .\ well sodded
pasture of this grass is & thing to admire as well as for use and
profit.

‘Wm. Crozier, of New York, speaks as follows:

< Heretofore the base grass in all the Northern States has been
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Timothy; but experiments that have been carried on for a period
of twenty years have led me to believe that orchard grass is
muelt better fitted to be the leading kind in mixtures, whether
for pasture or for hay, or used alone or otherwise; and I place
it far in advanee not only of Timothy, but of any other grass we
have thus far in cnltivation. It is very early. The advantage of
this earliness is not only that it gives three weeks longer for the
aftermatl to grow, but another reason, far more important is,
that at this date the white ox-cye daisy (Chrysanthemum leucan-
themum,) aud other troublesome weeds are not yet in a condition
to seed, so that should any of them happen to be in the fields,
they are destroved by being cut before they have ripened their
seeds.”’

The following is by Prof. 1. I’. Roberts, of New York:

““Orchard grass is hardy with us, and gives an abundant yield of
good hay, if cut early and carefully cured. Where we have used
it as the prineipal grass in pastures, it beeomes patehy; that is,
some portions of the field the eattle will cat elose, while other
portions, where the grass gets a little start, will ga to seed, after
whieh all growth ceases till the next season. I have frequently
mowed the pastures as the grass was heading ont; sometimes the
cut grass was left on the field, sometimes eured for hayv. It grows
in hummoeks to sueh an extent that evaporation from the soil
in dry weather goes on so rapidly that the other grasses perish
for want of moisture, and then, too, orehard grass is always
¢dry” and takes the lion’s share of the moisture. Exeept for
timber lots, and for mixing with a variety of grasses for perma-
nent pastures, its value is not great with us.”

A writer in the Counecticut Report of the Board of Agrieul-
ture for 1868, remarks: ¢ Orchard grass does well on dryv Jand,
giving a large yield of coarse, black looking hay, very sweet and
palatable to cattle, but it must be eut early, suffering more from

standing too long than any other grass with whieh I am familiar,
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On moist places it runs to tufts. No grass does better in the
shade than this, and none gives so quick a second growth, or so
strong aftermath. With me it ripens precisely with red clover,
and I always sow them together. Clover and orchard grass I
sow together in the spring, using 12 pounds of clover and two
bushels of orchard grass per acre.”’

L. F. Allen, of Buffalo, New York, approves of a favorable
article in the New York Tribune, saying: I have had it in
continuous mowing and pasturage for upwards of forty years
without disturbing it. As 2 market hay, I admit that Timothy is
more salable, because town’s people do not know the value of the
orchard grass, which is just as good for any kind of animal.”’

In the Country Gentleman for 1883, the same man of wide
experience and observation, remarks: ¢ Why it is that farmers
are so dull in the usc of orchard grass, passes my comprehension,
when, on a single trial of its virtues, mixed with red clover when
sown, equal in proportion for a hay crop, it is better for any class
of stock than Timothy.”’

The late Hon. George Geddes, of New York, said: It is a
very valuable grass, but unless thickly sown it is inclined to grow
in tussocks or bunches.”

T. A. Cole, Madison Co., New York, in New York Tribune,
remarks :

“« After twenty years of experience, I have settled down upon
orchard grass as possessing greater merits than any other, for
both pasture and meadow, for fattening animals or for dairy
stock. When cut for hay, just before its bloom, and cured with
as little sun as possible, it will make more milk than any other
variety known to me; if left to ripen it is worthless. When
sown thick enough it does not grow in tussocks and will erowd
out white daisies, and in five or six years I have seen it crowd
out quack-grass. IHundreds of farmers in this region are raising

it, and in every instance consider it superior as a forage plant.”
15
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The following is from the pen of Major H. E. Alvord, of New
York, and was written for the Rural New Yorker:

““Orchard grass is a variety which has no superior for pasture or
hay, and it matures so early that the crop may be casily got out
of the way before Timothy or red top is fit to cut. But orchard
grass must have a good strong soil, and can be made most profit-
able by keeping land thus seeded in sod for a series of years. If
cut twice a year or three times, as is often possible, it must be
Hberally top-dressed. With the land previously in good con-
dition and a well prepared seed-bed, orchard grass is very satis-
factory, grown by itself. For this purpose, I would sow it assoon
as the land can be put in order in the spring, or in the latter
part of August, using at least two bushels of sced to the acre,
put on with the greatest care, as it is a difficut material to handle.
In 1884, orchard grass was in bloom in May, at Houghton Farm,
and good hay was made the first week in June. The period of
cutting as to maturity of plant, should be regulated according
to the use to be made of the hay. Tt ean be cut so as to make
hay as fine as any rowen or coarser than any heavy Timothy. If a
mixture is desired for hay, tall meadow oat-grass and elover are
the best for maturing with the orchard grass. Althongh orchard
grass is hardy, furnishes the first green bite in the spring, and
the last in the fall, and usually provides good protection with its
own aftermath, it will winter kill where not well covered with
snow, if the land is moist. It prefers a location rather high and
dry, naturally or artificially well drained.™

Prof. .J. . Page, of Vivgim, says: ‘1t does well and vields
one and a half to two tons per acre.™

W. F. Tallant, of the same Stute, in the Cowndry Genlleman
remarks: Tt will grow more in one week after entting than
blue grass will inma month. Tt makes a larger aftermath. and
makes it quicker than any other grass I know of. Tt is ready to

cut before harvest and after planting. Timothy is too near
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wheat harvest, so that it is often left until that is over, when it
1s entirely too ripe. I have tried it on rieh land and poor land
with good results.”

Orehard grass is mueh raised in Kentucky, where it has been
grown sinee 1817.

Riehard Waters, of Oldham county, in 7The Tribune, says:
‘¢ Orehard grass grows best in good, strong loam, reasonably dry,
not on sandy land, nor in wet land. It will graze more stoek to
the aerc, and ean be grazed ten days earlier in the spring than
any other grass. It makes good winter pasture, and during one
recent winter I kept 800 ewes on this grass all winter without
any other feed.”

On the same subject, we learn from Dr. J. B. Killebrew, of
Tennessee: ‘It likes a soil moderately dry, porous, fertile, and
inclined to besandy. It withstands hot, dry weather better than
any other valuable grass.”

A prominent writer in 7he Rural World, of Missouri, states:

““When suitably located and properly grown, it is onc of the
best of our cultivated grasses, but when not so located and grown,
it is of indifferent value. Sow two bushels of seed to the acre,
if sown alone.”

Prof. D. L. Phares, of Mississippi, prefers to sow this grass
in the spring without a grain erop, and on well prepared land.
It thrives well without renewal on the same ground for thirty or
forty years, and is easily exterminated when the land is desired
for other erops. The growth in elumps may be obviated by
thiek seeding.

¢ Altogether and from every standpoint, I am compelled to say
still, as I did many years ago, that I prefer orchard to any other
grass. I could fill volumes with testimonials more strongly ex-
pressed than my own in favor of this grass over all others.

«Tt produces seed freely, and they germinate with certainty, a
bushel weighing twelve to fifteen pounds.”
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In Howard’s Manual of Grasses, we rcad: “'This valuable
grass ranks next in importanee to the tall meadow-oat-grass for
hay and winter pasture. The seeond growth after eutting should
be reserved for winter grazing. Where hay is an object, meadow-
oat und orchard grass should be sowed with red clover and white,
as eneh of the four blossoms at the same time and is simultane-
ously ready for the seythe. The cultivation of these two grasses
at the South eannot be too strongly reeommended on soils adapted
to them.”

Prof. 8. A. Knapp, of Iowa, after looking the ground all over,
concludes that orehard grass is valuable for early and summer
use, but not superior for late fall pasture upon the open prairie.

Prof. G. E. Morrow, of Illinois, in Rural New Yorker, says:

‘“Both for pasture and for hay, I think we have underrated
the value of orehard grass, if sown thickly and not allowed to
become harsh and woody by standing too long.”

Those living on the dry prairies will be interested in the fol-
lowing from Professor Shelton, of Kansas:

“Two years ago, in giving our experience with this grass. we
stated that it had proved to be onec of the verv best and safest
of ull the pasture grasses that we have tried.” It has proved
with us but an indifferent hay plant, yielding moderately upon
ordinary soils; and the hay, when well seenred, is not relished by
our stock. In our expericnee the hay is hardly equal to that eut
from the prairic. Our experience is totally against this grass as
a hay plant; bnt, in grazing, its valuable qualities soon become
apparent to the farmer.  We feel confident that it will yield fully
twice the feed that can be obtained from the same area of blue
grass or I'imothy, and in nutritive qualities is certainly greatly
superior to bluc grass.  Orchard grass is one of the earlicst grasses
to start in the spring, and the last to suecumb to the frost in the fall.
By giving it a good start in the fall, it will furnish good pasture far

into the winter. It is consunied with great relish by stoek of all
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kinds, especially if the grass is cropped short. It seems to do
equaily well upon heavy clay and sandy soil; and any rich and
well drained soil seems snited to it. It germinates about as
easily as oats; and, with good seed, no difficulty is experienced
in getting a ‘stand’ that will endure moderate cropping the first
fall after seeding. As might pe inferred from its common name,
it does better when moderately shaded, and is admirably suited
to orchard culture; yet there are few grasses that will so well
endurc the prolonged sunshine of our dry seasons. For these
reasons we feel safe in recommending this grass to the farmers
of central Kansas for the purposes of pasture.

“Clover has always thrived with orchard grass, besides furnish-
ing to animals that variety of food so agreeable to the taste. We
have found that orchard grass is relished even by swine, and
therefore it makes excellent ‘hog pastures.” In our experience,
too, no amount of tramping or close grazing at any season has
been able to injure a well-rooted sod.

“QOrchard grass will endure late seeding better, perhaps, than
any other sort; bnt this operation ought not to be delayed much
beyond the middle of April.”’

Still later on he concludes as follows:

€ 0f all the large number of grasses that have been tested at
the College Farm during the past twelve years, this has proved
the most generally useful, becausc: 1, a ‘stand’ is casily and
quickly obtained; 2, it yields wonderfully of pasturage and hay
if the land is good—indeed orchard grass is such a gross feeder
that it is not worth a trial upon very peor land; 3, it does not
winter-kill, does not ‘head out,” is not injured by too close crop-
ping, and will survive an uninterrupted four months’ drought.
It winter-killed badly in 1885-6."

Hear a few good words from Dr. Bessey

“The nutritive valuc of orchard grass, as determined by

chemical analysis, shows it to rank well up toward the high value
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of blue grass. It is much more nutritious than Timothy, and
very nearly as valuable as red-top. If is shown by trial to grow
wcil in many parts of Nebraska, and is considered by many to be
one of our best grasses.”

Hon. L. N. Bonham, of Ohio, among other thingssays: <If the
land is not too strong, orchard grass is an improvement sown
with clover intended for hay. In strong, black lana, however,
I have found the eulm incased by the several folds of the leaves,
so thick and sappy that it does not eure before the leaves are so
dry as to erumble into powder. On poorer land I prefer orchard
grass with elover. Where pasture is desired, orchard grass adds
greatly to the value of the elover field. It furnishes a variety,
recovers quickly after mowing or being eaten down, and eomes
early. It is not w«ppreeiated, and is neglected by farmers
because the seed is more diffieult to sow and is more expensive
than clover or Timothy per acre. Its ehief value is for pasture.™

As we might expeet where a grass has been so long in eultiva-
tion, it varies inueh in vigor and size. In England some attention
has been given to seleeting vigorous varieties. Like Indian corn,
it is well to select seeds from large, thrifty, well grown plants.

B. A. R., of Bowling Green, Kentueky, thus describes the
mode of saving seeds of orchard grass:

¢ About the time the seeds are ripe, and before they commence
to shatter, take a reaper and set the sickle about one foot above
the ground, so as to be above the leaves or blades, and ent. bind
and shock as wheat, only make the bundles and shocks smaller.
Leave the shocks nncapped for three or four weeks, exposed to
the action of the sun and rain. This is necessary to make it
thresh clean from the head. At the end of three or four weeks,
as above stated, place & canvass in the bottom of the bed or frame
in whieh it is to be hanled (to avoid waste. as it shatters very
badly at this time), and hanl to the place of threshing. If not

ready to thresh right away, you must cover it with something,
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stack it, or putin barn, as too much dampness will prove injurious
to the seed at this time. Remember to handle over a canvass as
mnch as possible whenever you 1nove it, for otherwisc the loss
will be considerable. As for the yield, that is very variable—all
the way from five to fifteen bushels per acre, according to the
age of the meadow and fertility of the soil. Orchard grass
increases its yield cvery year from the second to the sixth or
seventh after sowing. DBut even at this seemingly small yield it
is very profitable, as the labor is not very great and there is an
abundance of good hay left to be mowed after the seed arc saved.”

Of the producers or of country merchants of Kentucky and
Tennessee, the seed may be obtained for much less than is nsually
paid to the sced dealers of the northern States. It is usually
put up in cight-bushel sacks, 14 Ibs, being allowed to the bushel.

These long quotations have been selccted from wide awake,
observing men living in remote parts of our great comntry. I
have neglected to quote much from those who speak against it,
belicving that they do not nnderstand the grass and consequently
make mistakes in its management.

As a rule it blossoms but once a year, and then about a month
ahead of Timothy and red top.

1t is often mentioned as very suitable for growing in the shade,
but June grass does as well, comparatively. It will not spread
and make a fine, handsome turf.

Many cut it too late, when the hay will be of poor quality.

A farmer should not have too much of it for meadow, because
it all comes on at once, and then it should be cut; the weather
often controls the time of cutting. If rainy when the grass is
in flower we must wait often a week or more.  In such cases most
grasses endure the delay better than orchard grass.

Some object to its use as the seed costs too much, from one to
two dollars a bushel, making the seed for an acre cost from two
to five dollars. Others sow on stiff, poor soil, where it makes a
feeble growth.
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ARRHENATHERUM, BEAUYV.

Spikelets subterete, 2-flowcred, panicled ; rachilla jointed
above the empty glumes, extending above the upper flower; the
lower flower staminate, the upper perfect or pistillate. Empty
glumes persistent, membranous, unequal, mucronate; the floral
glumes firm, 5-7-nerved, the lower one bearing a long, bent
awn below the middle, the upper one bristle-pointed near the tip
or awnless, or rarely bearing a stout, bent awn. Palea narrow,
hyaline, 2-nerved. Lodicules 2-fid. Stamens 3. Styles short,
distinct, stigmas feathery. Caryopsis ovoid, free. Perennials,
leaves flat or convolute when dry. Three species, found in
Europe, northern Africa, and western Asia.

A. avenaceum, Beauv. Tall Q0at-Grass, False Oat-Grass,
French Rye-Grass, Evergreen Grass [at the south].—(Avena
elatior, L.) Panicle narrow, long, nodding. Spikelets {-in.,
floral glume, with bristly hairs at the base, palea shining; intro-
duced.

Within the past few years this grass has become somewhat
prominent, and has won many notes of praise from the farmers,
especially from those living in the south and west. It has long
been grown in some portions of Virginia.

Tall oat-grass is a hardy percnnial, growing from three to six
feet high and bearing a loosc panicle somewhat resembling one of
the common oats, only more slender in every way. It is common
in Europe and western Asia, and las some peculiarities which
ought to be well understood by those attempting to grow it for
meadow or pasture.

In place of much experience by our best farmers, the writer
will quote the somewlrat conflicting views of several eminent

authorities.
Dr. Lindley, of England, said: ¢ It is bitter and ungrateful

Fig. 64.— Arrhenatherum avenaceum, Beauv. (Tall Oat.Grass): a, plant; ¢, spikelet
nearly closed; b, rather more enlarged and the outer glumes removed.—(Details by

Scribner.)
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to animals, and there is no reason why this grass should be
regarded as fit for eultivation. The variety dulbosum is apt to
become a troublesome weed, diftieult to extirpate.”

William Gorrie, of England, says: <“It is most extensively cul-
tivated on the continent; speedily attains to maturity from seed,
vields continuously from early spring till winter frosts a large
bulk of produce, yet it contains a small proportion of nutriment
and possesses a very disagreeable, bitter taste, whieh causes it to
be avoided by horses, cattle, and sheep. It is very subject to
rust and blaeck smut. It abounds chiefly on light, dry, arable
soils. Its cultivation under-any circumstances would not fail to
ereate suspieions of lunacy against the grower. Its extirpation
alone demands attention.”

Baron J. B. Lawes says: The endowments favorable to this
grass are its hardiness, its comparative indifference to the char-
acter of the soil, its particularly ample root growth, both deep
and superficial, its strong, tufted habit, and its early flowering
tendeney. It yields a considerable quantity of foliage on the
culms, which affords a good deal of leaty feed in the spring. It
produeces rapidly after cutting; its taste is bitter, but it is not
disliked by eattle. It does not grow abnndantly exeept upon
poor soils, and is, upon the whole, of somewhat questionable
value. It is much grown in Franee.”

The late Professor James Buckman, also of England, a good
botanist who had given innch study to the grasses, said: *+This
is exeeedingly bitter, uniformly refused by cows and sheep unless
starved to it by want of something better. We think it would be
better to disconrage its growth.  We have two forms, one of which
is the variety bwlbosum, growing in sandy lands. In this the
bulbs become enltarged and look like a string of onionson a small
scale, which gives it the name of <onion ecouch. The only way
to get rid of it i1s to hand pick it after repeated plowing and

harrowing.”’
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Even the English seedsmen, who recommend the use of many
sorts, the value of which is questioned by farmers, do not include
tall oat grass in the list of valuable grasses.

But the rcader doubtless cares less abont what the English
think ot tall oat grass, than he does about what some of the best
American farmers think of it.

Judge Jesse Buell, of Connecticut, in 1823, quotes the opinion
of Dr. Muhlenburg and Mr. Taylor, of Virginia, who place this
at the head of good grasses. It possesses the advantages of early,
late, and quick growth, for which the orchard grass is esteemed,
and is well calculated for a pasturc grass. Dickenson, quoted by
Buell, says:  <“It makes good hay, but is most bencficial when
retained in a close state of feeding.”

Prof. D. L. Pharcs, of Mississippi, says: It has a wonderful
capacity of withstanding the severest heats and droughts of sum-
mer and colds of winter. Itadmitsof being cut twice a year, yield-
ing twice as much hay as Timothy, and is probably the best winter
grass that can be obtained. To make good hay it must be cut
the instant it blooms. For grecn soiling it may be cut four or
five times, with favorable seasons. Along the more southerly
belt it may be sown in November and onward till the niiddlc of
December. It is one of the most certain grasses to have a good
catch.”

The tate Mr. C. W. Howard thought, this grass deserved to
be placed at the head of winter grasses for the South. It does
not answer well on moist land.  Sced sown in the spring will pro-
duce seed in the fall.

Prof. E. W Shelton, of Kansas, says: ““This grass has within
a few years been extensively sold in the West under the name of
‘evergreen grass.” Wec have tried it for a number of years upon a
considerablc scale. No grass that we have yet tried has, during
its first scason, made such a vigorous growth as meadow oat-grass
did last year. In this respect it has greatly surpassed our old
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favorite, orchard grass. It made a much better stand than did
orchard grass growing beside it, and endured the severe and pro-
tracted drought of the latter part of the season better, retaining
its intense green througheout. This grass, although sown late in
April, gave a heavy cutting of hay in July, a feat that we have
never before accomplished with any other sort. It makes excel-
lent pasturage early in the spring and late in the fall, but as a
hay plant, and for general pasturage, it is greatly inferior in
Kansas to orchard grass.”

The Students’ Farm Journal, of Iowa Agrieultual College,
sums up its merits as follows:

It vegetates earlier in the spring than any grass we have ever
seen, produeing pasture for eattle by April 15. It stood five feet
ten inches May 1, started April 5. This is a great item to the
farmer, for hay and corn are worth something in April and so is
the time required in their feeding. It grows strong and even
throughout the entire year and very late in the fall. It is best for
pasture but makes eoarse hay, but of fine flavor if cut early.
It will blossom twiee in one season if cut early. Its flavor and
smell are good. By ehemical analysis this grass eontains some
more flesh or muscle forming material than Timothy. More fiber
and less fat. But ehemical analysis is not the most important
element used in judging of a plant’s valne. It is better than
Timothy in not being so hard on the soil, and produces nearly
twice as much hay. No grassin the college experimental grass
garden is more promising than this. It ripens earlier than
Timothy and is therefore better wmixing with elover.™

Lieutenant Governor Sessions, of Ionia, Michigan, has given
this grass a good trial and reports: **In a very dry season the
newly secded elover and Timothy disappeared. but the oat-grass
sown with it grew well. It more than holds its own with elover
and Timothy. It is rank and carly aud will seed twice each

season. It makes good pastnre and good hay, and is very pro-
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lific. I want a permanent grass, so I have not tried to destroy
it.”’

The writer has raised this grass on rather light, sandy soil at
Lansing, Michigan, for twelve years or more, has seen it in some
other localitics in the Statc, and thinks he can tell why there are
such conflicting opinions in relation to its valne. In Xngland
the climate is moist, and the finer succulent grasses thrive well,
while tall oat-grass does better in a hotter, drycr climate. He has
had occasion to kill several plats and has had no more trouble
with it than in killing so mucli Timothy. Therc are some bulbs
on the sort raised in Michigan, but they arc not hard to kill,
Like orchard grass, it ripens very quickly after blooming, and to
make good hay there must be no delay in cutting. As it blos-
soms rather carly, many let it go too long before cutting, when
the stems become woody and of poor quality. Again, bad weather
often interferes with the cutting just at the right time, and poor
hay is the result. A man doesn’t want a very large quantity of
this grass to mow, unless he is prepared to cut it all in a day or
two. It makes a fine growth the first season after sowing, and if
sown alonc will cut a good crop of hay.

I find that stock cat the grass well, though most likely they
would prefer to have some grass not so bitter for a part of the time.
The sced is rather light, weighing fourteen pounds to the bushel
in the chaff. About two bushels to the acre arc usually sown.
Only half of the flowers sct sced, as cvery otlier onc is staminate.
The seed is rather large, starts early, and soon makes a vigorous
plant. This fits it for altcrnate husbandry and for dry countrics.

In saving the seed, carc needs to be uscd to cut the grass just
as soon as the top of the panicle isrcady. Not a half day should
go by or sced will be lost. It is cut high, bound in small bundles,
shocked till well cured, when it is drawn to the threshing floor
on a wagon supplied with a canvas to save the shelling seeds.

It yields from ten to twenty bushels of seed to the acre.
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FESTUCA, 1. FESCUE.

Spikelets 3 or more flowered, subtercte, in a compact or
slightly spreading panicle, rachilly jointed above the empty
glumes and between the flowers; flowers perfect or rarely stami-
nate, empty glumes, persistent, nnequal, shorter than the lowest
floral acute, keeled, the outer Il-nerved, the inner larger,
usually 3-nerved.  Floral glumes narrow with 3-5 obscure
nerves, acute, mucronate or awned at or near the tips. Palea
shorter, 2-nerved. ILodicules 2, notched. Stamens 1-3. Styles
short, terminal, distinet; stigmas feathery. Caryopsis oblong or
lincar, more or less adherent to the floral glume and pulea.
Many are tufted perennials; leaves flat, covolute when dry, or
narrow and permanently conduplieate. The glumes are longer
and more pointed than in Poa, otherwise the two genera blend
together.

About 80 distinet speeies, many of which are quite variable.

Found in arctic, cold, and temperate regions.

F. elatior, L. Tall Meadow Fescue, Randall Grass, Ever-
green Grass.—A perennial, 2-4 ft. hi., usually tufted. Leaves
broad, flat, panicle narrow, erect or nodding, 5-9 in. Spikelets
3-7-flowered, about - in. TFloral glume pointed, 5-ribbed. When
the panicle is much branched the glumes are narrower and niore
pointed, and the ribs less distinet,

This is a very variable perennial, two to four or even five feet
in height, generally growing in tufts or bunches, whielr from
year to vear crecp slowly upward, as the new growth springs
from the side of the old culms, a little above that of the previous
year.

The roots are stout and woody, with a slight tendency to
sucker. The leaves are rather firm, flat, varying much in length
and breadth, but often one to two feet long.

The nodding, spreading panicle somewhat resembles that of a
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slender top of chess, with which every farmer is familiar. It
flowers about a week or ten days before Timothy.

This valuable grass, with several kindred species and varieties,
is found throughout. Europe, western Asia, and has been intro-
duced into North Anrerica.

Tall fescue Las long been in high favor with the best farmers
of Great Britain, as it is well liked by all domestic herbivorous
animals.

Mr. Gorric, a competent British authority, speaks of it as the
most important species of the fescues, highly valuable for per-
manent grass lands, both for spring and antumn, but not the
best suited for alternatc husbandry, as it does not attain to full
productive powers till the third year from sowing. It is very
nutritious, making cxcellent hay as well as pasture.

This grass is seldom sown in a pure state, but is frequently
met with, in the northern States especially, where the soil is
heavy and inclined to be moist. It seeds freely, and the seeds
germinate quickly and make strong young plants. If used alone,
sow two bushels to the acre.

For the South, Dr. Phares considers it one of the best winter
grasses, and says it is much prized as far north as Virginia, where
it furnishes cattle good grazing in mid-winter. To the writer
this seems to be onc of the most promising grasses for the dry
prairie lands of the west.

Festuca pratensis, Hnds. Meadow Fescue, Randall Grass.—
By many botanists this is considered a mere variety of the former
species, or the former grass a mere variety of this one; some
choosing one name, some the other. The one now under consid-
eration much resembles the tall fescue. It is a little earlier,
considerable smaller, with shorter, thinner lcaves, less inclined to
grow in tufts, top narrower and simpler. The reader shounld
consult the remarks on Festuca elatior, which mostly apply to
this one also. Most of the seeds sold for tall meadow fescue are



Figq. 65.
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those of meadow fescue or perennial rye-grass, and most of those
sold for meadow fescue are all seeds of rye-grass, or they are very
extensively adulterated with those of rye-grass, to the extent of
fifty to ninety per cent.

In the words of James Hunter, a seedsman of England: ¢So
closely to the naked eye do the seeds of meadow fescue resemble
the seeds of perennial rye-grass, that abundant opportunities for
adulteration are afforded and are certainly not neglected. The
fact that the average price of perennial rye-grass is only about
one-fourth or one-fiftth that of meadow fescue, sufficiently ex-
plaing the motives of those who mix these seeds.”

The writer knows well that the frequent adulteration of the
sceds of meadow fescue is one of the chief causes why so little is
raised in this country. A farmer not knowing either grass, orders
seed of this one and gets seeds of rye-grass, which produce plants
not satisfactory to his needs. This is one of the five grasses
recommended by Mr. De Laune, of England, for permanent
pastures and meadows, the others being tall fescue, orchard grass,
Timothy, and meadow foxtail. His valuable experience is noticed
under the head of “testing seeds,” and ¢ what to sow.”

The writer at present would advise no one to buy seeds of
meadow or tall fescue unless he is a good botanist or employs
a good botanist to examine the seeds for its identity.

For the South, Prof. Phares thinks ‘Randall, evergreen
grass, or meadow fescue is a magnificent winter grass; in fact
it may be grazed from September till June. Or taking stock
off in April, it will make a large crop of seed, and a heavy
crop of hay, as the seeds mature while the stems and leaves
are still green. This may be made to yield two to four tons
of hay per acre and of high nutritive rank. It grows well on

wet or dry bottoms, hillsides and tops, gravelly and loamy

F1a. 65.—Festuca elatior, L. (Taller Fescue); Part of pls kel lareed: b
floret enlal‘gfrd.—(b‘cribner,)‘ ¢); Part of plant, a, spikelet enlarged; b,
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lands and clays, and having many fibrous roots running down
eight to fifteen inches, resists the droughts.”

For Kansas, read what Professor Shelton writes: ¢ After
experimenting for twelve years, I have often wondered that
the cultivation of this grass has not been more widcly extended.
It gives a good amount of early and late feed of good quality,
and yiclds heavily, of good hay. It endures dry weather, in
strong lands, without injnry. People east and west can afford
to give this Festuca a trial. Sow two to two and a half bushels
of seed to the acre.”

Professors Latta and Troop, of Indiana, say that ¢ Meadow
Fescue and Taller Fescue do remarkably well at Lafayette, and
we look upon them as the coming grasses of this section. The
first seems to give better satisfaction as hay, while the second
furnishes more pasture after cutting. Its leaves are too rough
and harsh for hay.”

As before said the various samples of this grass already vary
much in size and vigor, and this shows what might be done with
a little time and care in selecting certain types and in raising
each by itself. Like Indian corn, they seem ready to break up
into permanent vavieties.  Prof. James Buckman, of England,
tried, side by side, the two fescues above named, and another
called Festuca loliacea, and found all intermediate stages passing
from one into either of the others, but under certain circum-
stances each maintained its distinct characters.

Festuca elatior var. arundinacea, Tall Meadow Fescue.—
Leaves longer, broader, firmer, culm stouter and taller, panicle
more erect, roots larger and stouter than F. elatior.

For seven years the writer has had three separate forins or
races of the larger fescues, each of which came from seeds of

distinct selected plants. The mixed seed at first was received

F1G. 66.—Festuca elatior var. arundinacea; part of plant; a outer glumes; b, floral
glume; ¢, section of floral glum and palea ; d, a cross-section of same.—(Sudworth).



132 F. OVINA; F. DURIUSCULA, L.; P. PRATENSIS, L.

from the Kew Gardens. Of all the races this one seems the
best adapted to the dry prairie regions of the Central United
States.

Festuca ovina, L., Sheep’s Fescue.—A small perennial,
densely tufted, leaves chiefly radical, very narrow, conduplicate,
appearing cylindrical, the upper more or less flattened. Panicle
one-sided, short; spikelets, 4-10-id.  Glumes faintly nerved.
Dry, hilly pastures, very variable. Of little value, but here
mentioned because it is so common and likely to be found.

Festnca duriuscula, L., Hard Fescue.—Compared with the

preceding, less densely tufted, taller, larger, sheaths downy.
Panicle more open, varying much in color. All intermediate
forms can be selected from this to the preceding, of which many
consider it a mere variety.

For dry pastures this seems to be worthy of some attention.

POA, L.

Spikelets, 2-6-flowered, compressed, in loose or close panicles;
bunches, 2-nate or in §-whorls. Rachilla jointed between the
flowers which are perfect, rarely imperfect. Empty glumes
unequal, shorter than the lowest floral one, keeled, acute or
obtuse; the lower l-nerved, the upper larger, 3-nerved. Floral
glume often webbed below, keeled, acute or obtusc. 5, rarely
7-nerved, tips hyaline. Palea 2-nerved, ciliate. Lodicules tumid
below. Stamens 8. Styles 2, short, terminal, distinet, stigmas
feathery. Caryopsis avoid, oblong, grooved, free. Annuals or
perennials, low or tall, leaves flat or conduplicate. _About 80
species, chiefly in cold or temperate regions, nearly related to the
fescues, having shorter and more compressed glumes, without
awns,

P. pratensis, L. June Grass, Spear Grass, Green Grass,
Smooth-stalked Meadow Grass, Blue Grass, Kentucky Blne
(rass.—A perennial, 1-2 ft, hi., with creeping root stocks, Culm,
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smooth, terete. Leves narrow, keeled, tip closed, ligule
short, obtuse. Panicle pyramidal, 2-3 inches long, with slender,
spreading branches, 8-5-nate. Spikelets ovate or oblong, 3-5-
flowered. Floral glume silky-hairy on the keel, 5-nerved. See
Fig. 51.

Tlis is one of the most common und most useful grasses in the
Northern temperate zone; especially valuable in North America
for lawns and permanent pastures.

It is not so highly esteemed in Great Britain as in this country,
as there it is objected to on account of excluding other grasses
which are considered more valuable in that ctimate. It is found
also in Asia and Australia, varying considerably in size and
appearance.

June grass varies in height, froni a few inches to a foot, and
in rich ground, where the stems have not yet become crowded,
samples may be found which exceed four feet. It is noted for
root stocks which spread rapidly and fill the ground near the sur-
face with a close mat of turf, much like quack grass. This
makes the grass very tenacious and hard to kill, especially in
moist land or in wet seasons when the land is used for a hoed
crop. The crowding of these root stocks weakens the stems above
ground and soon a large amount of vegetable matter accumulates
near the surface.

It flowers about the same time as the earliest red clover and
orchard grass, and nearly all comes on at once. The seed soon
matures, and, unlike Poa compressa and Poa serofina, the culms
soon turn yellow and die, and the leaves become feeble or perish.

It flowers but once a year. The leaves are slender and when
dry fold up like the two halves of a book when closed.

As stock feed off the leaves,many of them, and some new ones,
continue to elongat> by growth at the base of the blade near the
apex of the sheath. The apex of the blade isthe oldest portion;

the base the youngest.
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In a wet season, in a hedge, the writer found some leaves still
green and thrifty where they were almost (54 ft.) five and a half
feet long.

Although this grass is so very common, yet frequent inquiries
are made in reference to its value. Arc June grass and Kentucky
blue grass, or blue grass of Kentucky, the same?

Frequent experiments and careful study by the botanists prove
that they are without question identical—one and the same.

We have a rather thin, short, late grass, with short leaves, a
small top, and a flattened stem. This one noted in the last sen-
tence is very rich, of a dark bluish-green color, and is often called
““blue grass,”” a name which it richly deserves. Itis Poa com-
pressa, wire grass or flat stemed poa, an account of which should
be read in this connection.

Junc grass starts quickly in spring, after mowing or feeding,
anless the weather be quite dry. It is very rarely injured by the
cold, and very hard to kill by dry weather, hot sun. the tramp-
ing of hoofs, or close mowing. Itis a perennial, living on and
on almost indefinitely.

In most soils the stalks are too short for a large vield of hay,
but if cut early, in flower or a little before, and well cured, the
hay is very rich, and will go a great way, considering its bulk.

It is too frequently condemned for its single crop of short
stems and leaves.

It docs not get u greatname on account of its value for meadow,
but on account of its endurance and great worth for permanent
pasture and lawn.

The Ieaves keep growing and make wuch feed, it the soil and
seasoll be not unfavorable.

Like all other grasses for feeding in cold weather or in a very
dry spell, it should be allowed to get a good start before this try-
ing time arrives.

But few scctions of countiy are snited to a permanent and fine
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growth of June grass. Such land is always deep, rich, and valu-
able for many other crops. The forest trees in such sections of
the United States are usually large, tall, thick, abounding in
sugar maple, black walnut, hickory, white, black, and blue ashes,
red elm, black cherry, and burr oak.

A Kentucky farmer says: ¢ Whoever has lime-stone land has
bluc grass; whoever has blue grass has the basis of all agricult-
nral prosperity, and that man, if he has not the finest horses,
cattle, and sheep has no one to blame but himself.”’

Besides some portions of Kentucky, there are also a few counties
or parts of countics in Ohio, Michigan, and Indiana.

It requires three years or more to become well established, and
on this account should not be sown for one or two crops of grass
or hay.

Among the numerous plats of grasses, clovers, and other ex-
perimental plants of the Michigan Agricultural College, not one
is so persistently omnipresent as June grass The seeds push up
and make young plants at all growing seasons of the year; these
cannot always be certainly dectected until their tops appear. In
Michigan it is certainly a good fighter. The spreading so rapidly
by root stocks, and its tenacity of life, account for the fact that
it soon appears in pastures or old meadows when the other grasses
die out. June grass is not very often sown for pasture or meadow,
yet it abounds in most of our pastures, especially if they have not
been plowed for some time.

Read Profcssor Phares as to its success in the South: ¢ Ken-
tucky blue grass grows as well in most parts of the Gulf States
as in Kentucky or any other State. In these States this grass is
perennial and excellent for hay and grazing through a large part
of the year.”

In the famous experiments on meadow grasses by J. B. Lawes,
in England, Poa pratensis on the permanently unmatured land

made a very poor fight, amounting to one-quarter of one per cent
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or even less of the herbage, while on plats receiving a large
quantity of potash, phosphate of lime, and salts of ammonia,
in fact everything that is necessary to grow luxuriant grass, it
managed to fight its way onward, so that in ten years it was
eredited with twenty-two per cent of the whole herbage.

With a still more generous diet, it had to give way to eoek’s
foot [orehard grass], which in turn gave way to meadow foxtail.

Concerning this grass for Kansas, Professor Shelton writes:
€ What we said five years ago in writing of this grass has been
fully borne out by recent experience. It can be grown almost
anywhere in the now settled portions of the State. We have
never failed to secure a good stand, and ultimately a good sod,—
even during sueh very dry seasons as 1875,—~when good seed was
sown upon well prepared land, and at the proper season, whieh
is early in the spring. However, our experience with the grass,—
a very extended one by the way,—has convineed us that, for all
useful purposes except lawns, in central and western Kansas,
this is one of the niost worthless of the tame grasses. It starts
early in .the season, and for a short time yields a small amount of
quite inferior feed; but in May it ripens its seed, the grass
beeomes brown, dry, and fibrous, and in this dormant condition
it remains until fall, and often until the following spring. We
have invariably found, too, that, in a field containing other sorts,
cattle will not touch blue grass until all these others are con-
sumed. Moreover, dry weather will almost certainly injure blue
grass sod seriously, when no damage issnstained by orchard grass
and clover growing in the saine field. On the other hand, in the
eastern portions of the State, particularly in the counties border-
ing the Missonri river, we know from p:rsonal observation that
blue-grass thrives abundantly, and is very profitable grass.

““We can casily see that this grass possesses great value for a
region like Illinois and Kentucky. where winter rains abound,
enabling it to make a slow and continuous growth; but the



P. COMPRESSA, L., WIRE GRASS. 187

Kansas winter is generally our dryest season, and for this reason
we doubt much if this old favorite sort has any place in our agri-
culture. To obtain a good stand quickly, blue grass seed should
be sown in thc early spring; and in amount not less than three
bushels per acre of ground.”

The following in reference to the quality of this grass, is from
the pen of of Dr. Bessey, of Nebraska:

““ Passing now to the nutritiousness of blue grass, we find that
it stands at the head of the list of cultivated grasses, as show by
repeated chemical analysis. It is very nearly twice as nutritious,
weight for weight, as Timothy. As compared with red top,
the latter has about five-sixths the value of that of blue grass.
Orchard grass likewise, has about five-sixths the nutritious value
of blue grass. From what has been said, it is clear that the
high rank held by blue grass for pasturage is well merited.”’

June grass, in a cool cliinate, is one of the best of all our grasscs
for a lawn, and when sown on rich land and cut often, it makes a
a soft, thick green turf, which is a delight to the eye and to the
feet which tread upon it. In many places nothing else need be
sown. For a good lawn sow four bushels to the acre.

Much of the seed is saved in Kentucky, where it is tied in
bundles and set up in cocks till the tops decay sufficiently to
break up easily. It needs care to prevent this seed from heating
and iujury when piled np in the chaft.

In some cases the tops, when ripe, are taken off with a stripper
with a box bchind it, the whole kept on wheels.

Poa compressa, L. Wire Grass, Blue Grass, Flat-stemmed
Poa, Flat-staked Meadow Grass.—A perennial, about 1 ft. hi.,
with creeping rootstocks, and smooth compressed culms. Leaves
short, with flattened sheaths, and a short, obtuse ligule. Panicle
oblong, 2-3 in. long, slightly spreading branches, 2-3-nate.

Spikclets ovate-oblong, 4, 6, or even 9-flowered. Floral glumes
18
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with minute silky hairs along the keel, margins hyaline; nerves
obseure.

Although not purposely sown anywhere, so far as the writer
can learn, it deserves notice becanse so often found in rather dry,
thin pastures on sand, gravel, or clay soil, in company with June
grass, which it somewhat resembles.

The grass is a perennial, a foot or more high, with a stem
nearly solid, hard to eut, soon gnmming the knives of the mower.
When compared with June grass, it flowers scveral weeks later,
the panicle is shorter, narrower, more compact; the leaves
shorter, the stem much flattened, and the whole plant of a much
darker color. In this country it does not spread rapidly by root-
stalks, as is the case with June grass and quack grass, but in
England it does spread rapidly.

It well deserves the name ‘“blue grass,”” by which it is often
known, as the whole plant has a dark, bluish, glaueous-green
color. It is to be regretted that the name ‘“blue grass”
applied to Poa pratensis, as is commonly the case in Kentueky

was ever

and vieinity.

Prof. D. L. Phares, in his manunal of grasses for the Southern
States, says: ‘“ Poa compresse is blue, the *true blue’ grass,
from which the genus received its trivial name. It has priority
of claim to the name dlue grass, and justly too, as the leaves have
a deep bluish tint.”’

Like Poa serofine, fowl meadow grass, it may be allowed to
get ripe before cutting, as its stalks remain green and nutritious.
No grass makes richer pasture or richer hay.

Gould says: ¢ It never forms a close turf, and is rarely found
intermixed with other grasses. It never yields a great bulk of
hay, but this bulk weighs very heavily, frequently a ton or a ton
and a half to the acre, where one would not expect to get half
a tom.

Fia. 67,—1, Plant of Poa compressa; 2, 3. spikelets; 4, empty glumes; &, floral
glume. (1 from U. S. Agricultuzﬁ Repo’rt. ’ 2-5, F. L. Scribner.)p Ve g
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It is certain that eows that feed upon it, both in pasture and
in hay, give more milk and keep in better condition than when
fed on any other grass. Horses fed on this hay will do as well
as when fed on Timothy hay and oats eombined. Sheep fatten
astonishingly when fed upon it.

““The crops are remarkably even; it rarely suffers from exces-
sive wetness or dryness. By manuring, we have increased the
size of the culins, and caused them to grow two fcet high. It is
one of the hardicst grasses known. It is, perhaps, rather better
suited to moist, gravelly clays. It keeps green even until the
heavy frosts of winter. It loses less weight in drying than any
other species. Although this grass is spoken of by most writers
on the subject in terms of contempt, we must differ very decidedly
from them, and adhere to the opinion which we have formed
after much obscrvation and experience, that it is one of the most

valuable and nutritious of them all.’’

Poaserotina, Ehrh. Fowl Meadow Grass, False Red Top.—
Culms rather weak, 2-3 ft. hi. Leaves narrow, smooth, lignles
#5 in.  Paniele, 6-14 in., slender, open, branches mostly 5-nate.
Spikelets numerous, aeute, short, pedieelled, often purplish.
Floral glumes obscnrely nerved, webbed at base.

The name ‘““Fowl™ mecadow is said to have been applied to
this grass because dueks and other wild water birds were supposed
to have introduced the grass into a poor low meadow in Dedham,
Massachusetts.

This is a native grass, found on bottom lands in the eastern
half of the Northern Statcs. It flowers about the same time as
Timothy. It makes a soft, pliable hay of excellent quality. The
stems in damp wecather branch at the lower joints, and thus the
grass inelines to spread. On account of the large top, and the

slender stemn, this grass when sown alone is rather inclined to

Firag. 68.—1, Plant of Poa serofine: 2, 3, spikelets; «, tloral glume, (The first from

" =, Agricultural Report, 2-4, F. L. Seribner.)
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fall over or lodge. This is one reason for growing it with other
grasses, like red top, whieh has larger and stiffer stems. Like
Poa compresse or wire grass, it flowers rather late, has a dark
green stem, which remains green and nutritious for a long time
after the plant has gone to seed. It does not spread by root-
stoeks, like June grass. Owing to the fact that the stems remain
green and sueculent after flowering, there is not so mueh need of
cutting this grass when in flower as there is of cutting most other
grasses at that time. It may be allowed to go to seed before
eutting, then threshed, and the straw fed out. In this way the
hay is not so good, but answers very well, makes a profitable erop,
as we get both an abundance of good seeds and forage. The
second growth, after feeding or mowing, starts quite slowly, and
like Timothy, it is not well adapted for pasture. The grass will

egrow on almost any rich, arable land, making a fair crop, but it
likes moist land. The seeds are small and require more than
one year to make strong plants, hence it is not suitable for alter-
nate husbandry.

Although grown in the Eastern States for 150 years, pure seeds
are not often found in market. They are difficult to identify by
scedsmen and farmers, and both are liable to be misled. This is
true of many other grasses, and constitutes one of the many
““practical”’ reasons why farmers stick to a few well known sorts.

Although tried in Europe, its enlture has not met with much
favor there.

Poa trivialis, L. Rough-stalked Meadow Grass.—Culms
deecumbent at base, withont rootstoeks, taller and more slender
than Poa pratensis. Culms and sheaths usually rough; ligule
oblong, acute. Panicle 4-6 in., slender, spreading, 5-nate.
Spikelets mostly 3-fld.  Floral glumes aceumate, nerves distinet.
Fonnd in Europe, N. Africa. Siberis, and introduced into
America.

This pereunial is emploved in Great Britain for meadow and
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pasture, and is there usually much preferred to June grass, which
it much resembles. It is to that country what June grass is to
the eastern part of the United States. The grass iIs suited to
deep, moist loam, to sow with red top and fowl meadow grass,
but poorly suited to dry soils.

The late Prof. James Buckman, of England, said: *¢ Poa
trivialis, is a month later than June grass and inferior to it.”
In Europe the seeds of June grass are often sold for those of
Poa trivialis.

In my plats of grasses in several places, this has always proved
a slow grower, and has soon been crowded out by June grass.

P. arachnifera, Torr. Texas Blue Grass.—This plant is well
supplied with creeping rootstocks, and is taller than P. prafensis.
The leaves are long and slender; ligule short and obtuse. Pan-
icle 4-6 in. by % in., light colored. Floral glumes prominently
ciliate on the keel below the middle; at the base usually are very
long, webby hairs. Palea ciliatc on the nerves, slightly adherent
to the caryopsis, which is twice as long as that ot P. prafensis.

For the South, as a pasture grass, this onc seems very promis-
ing. It is hardy and a more rapid grower than Kentucky blue
grass.

As far north as Kansas, Professor Shelton says, it endures the
winters and resists drought perfectly, making ¢hree or four times
as much pasture or hay as does its near relative, Kentucky blue
grass. He is very hopeful of this grass.

AGROSTIS, L.

Spikelets small, 1-fid., panicled, flower perfect, empty glumes
persistent below the joint, keeled, acute; floral glume shorter,
broad hyaline, frequently supplied with a slender awn below the
middle. Palea very slender, hyaline, shor* or none. Stamens
mostly 3. Styles distinct. very short, stigmas feathery. Cary-
opsis included in the floral glume, free. Annuals or perennials,
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tufted, leaves flat or bristly. Panicle terminal, usually slender,
much branched ; branches slender, spikelets numerous.

About 100 species, mostly found in temperate regions.

A. vulgaris, var. alba, With, Red Top, Herd’s Grass (of
the South), Burden’s Grass, Summer Dew Grass.—Cualms 1-2
ft. hi., ascending, smooth, from creeping rootstocks. Leaves
short, flat; ligule oblong. Panicle oblong, 3x8 in., brauches
spreading. FEmpty glumes subequal, or the lower longer, ovate
or lanceolate, acute, often purple. Floral glume shorter, trun-
cate, 3-nerved; awn short or none. Palca about one-half as long

as the floral glume.

This is erroneously somctimes called ¢ fowl meadow grass.”’
In England it is also called ““rcd bent, ‘‘purple bent,”” ‘creep-
ing rooted bent,” ¢“black twich.”

It is a well known, commou, native, perennial grass, found on
moist bottom lands, where it flowers with Timothy or later. The
spreading panicle valies considerablyin appearance, but is usnally
tinged with purple.

It starts rather late in spring or after cutting, affording very
good pasture, remaining green for a great part of the year. It
yields from one to two tons of hay to the acre; 1s of good quality
and rather light for its bulk. Chemical analysis shows it to
rank next to June grass, very high in nutritive qualities.

Red top in this country is often sown on marshes, too wet for
gome of the better grasses. It is not well adapted to alternate
husbandry, as it takes scveral years to become well established.

Gould says: *“Its interlacing thick roots consolidate the sward,
making a firm matting, which prevents the feet of cattle from
poaching. It is generally considered a valuable grass in this
country, though by no means the best one. Cattle eat hay made

from it with a relish, and as a pasture grass it is much valued by

F16. 69.—a, Plant of Poa arachnifera, Torr, (Texas Blue Grass); b, spikelet, enlarged
and spread out; ¢, floret.—(Scribner).

19
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dairymen, and in their opinion the butter would suffer mueh by

its removal.”’

Professor Phares says ‘It furnishes eonsiderable grazing
during warm ‘spells’ in winter, and in spring and summer an
abundant supply of nutrition. It will eontinue indefinitely,
though easily subdued by the plow. It seems to grow taller in
the soutliern States than it does farther north, and it makes more
and better hay and grazing. Tt does well with Timothy, but will
finally root out the latter. Sow about two bushels (éi 1bs.) per

aere if alone,

““Red top may be pastured here through most of the year,
furnishing eonsiderable grazing even along through winters,
growing on almost all soils if not kept too long submerged in
water It is very hardy, and in mixed pastures exterminates,
after a few years, most other grasses.”’

Killebrew, of Tennessee, says: ‘* Red top is next in import-
ance to Timothy as a meadow, grass. Grazing is necessary to its
preservation, as, if allowed to go to seed a few years, it dies out.

It is the most permanent grass we have, and by means of its
long, ereeping roots will, even i1 sown toc thin, quiekly take
possession of the ground. On uplands it is not a good producer.
Tt stands the effects of drought mueh better than Timothy. For
stopping gullies in old fields 1t is superior to blue grass. The
seed is usually =old in the ehaff It is probably better adapted
to all the soils of the State [Tennessee] than any other grass.”

Howard of Georgia, says. <1t will grow almost in running
water. It ylelds a valuable return on thinner land than, perhaps,
any other of the eultivated grasses. Timothy and red top should
be sown together, as they are ready for the scythe at the same
time. This mixture is better than either grass singly.”

In England Adgrostis vulgaris differs somewhat from the same

F1a. 70.—Agrostis vulgaris var. alba. (Red Top); number I, a plant: a, spikelet; b,
empty glumes: g, d, florets.—(Scribner.)
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grass in this country. In that country it is not given in the lists
of grasses recommended for eultivation.

Dr. Lindley says: ¢ They are little better than weeds, except
in soils where better grasses cannot be obtained. It grows in dry,
gravelly, sandy places, and is a troublesome weed.”

Mr. Gorrie, of England, says: *“Remarkably variable in habit
and appearanee, too common and disliked by eattle. It starts
late in spripng.”’

Baron J. B. Lawes, says: ‘It flourishes most on dry soils,
and is a troublesome weed on arable land, disliked by eattle and
sheep. It is reported as useless, and should be disecouraged as
nmuch as possible.  In manuring the land, the proportion of this
grass was very mueh redueed in every instance, a result certainly
not to be regretted.”

Agrostis alba, L. Creeping or Marsh Bent, Fiorin, White
Bent, White Top, Bonnet Grass.—A perennial, 6-24 in. hi.,
often prostrate below. Leaves flat, sheaths smooth, ligule long,
acute. DPaniecle contraeted, narrow, 3 in., many small branches
in a whorl. Palea with two tufts of hairs at the base. Very
variable.

By some this is equivalent to Agrostis stolonifera, by others it
is thought to be a mere variety of red top, or red top a mere
variety of this grass. Although not considered very valuable,
yet it is often recommended in Great Britain in mixtures for
permanent pastures. It starts early and holds out very late in
autumn. A ereeping habit makes it much like June grass, diffi-
eult to kill out on wet land. It is not suitable for dry land, but
for wet, bottom lands or for permanent irrigated meadows, where
it often produces large crops.

Along the Conneccticut river, the straws are cut for braiding

to make bonnets. In this country, so far as the writer has seen,

F1a. T).—Agrostis caninag L. (Brown Bent, Rhode Island Bent). a, plant; b, spikelet
c, back 6f floral glume with awn. (Riechenbach.)
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fiorin does not scem to be as large, vigorous, productive, or as
valnable as our own native red top.

Agrostis canina, L. Brown Bent, Rhode Isiand Bent, Fine
Top, Furze Top, Burden’s Grass.—A very variable pereunial,
much like small plants of -1 vulgaris. Culms 6-18 in. hi., stolo-
nifecrous. Ligule oblong. Panicle 2-4 in., contracting in frnit.
usually purple.  Floral glumes shorter than the empty, 5-nerved ;
awned on the back, near the middle or below. Palea mimute or
none.

Widely distributed in cool regions.

J. B. Alcott savs:  **There is as much difference hetween this
and red top as there is between the Tom Thumb pea and the
marrowfat. It will make beautiful, close, fine sod upon quite
sterile soils. This, red top will not do. It is especially satistac-
tory for lawns, which in strong soils is apt to overgrow.”

1t mukes very good pasture, though it is too small and grows
too closely to afford mueh of a bite. For fifteen years the writer
has watched it in Michigan, on thin soils and on rich soils, on
moist land and on dry, sandy land, and he unhesitatingly recom-
mends it as one of the very best grasses to mnix with June grass
for producing & fine lawn. If sown alone, four bushels of seed
in the chaft is none too much.

This grass, with considerable variation, is often found on
monntains in Enrope, Asia, Australia, and North America.

A small Agrostis, probably 1. vulgaris, of Europe, has been

mneh used for lawus, and by some it has passed for A. canina.
ALOPECURUS, L. FOX TALL.

Spikelets 1-flowered, flat, crowded into a head or eylindrical
spike-like panicle, jointed at the apex of the enlarged pedicel,
flowers perfect.  Glumes 3 or 4, the 2 onter empty, acute, awnless

or short awned, often connate below, flat-keeled, the keel ciliate

FiG. 7:3.:1, Plant ot Alopecurus pratensig, a iittle reduced; 2, spikelet, &, floral
glume. - (Trinus and Scribner.)
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and sometimes winged ; the floral glume obtuse, hyaline, 3-5 nerved,
with a short awn on the back, or mucronate, the margins joined
at the base into a tube inelosing the flower; the palea sometimes
present, narrow, hyaline, keeled, acute, partly included by the
floral glume. Stamens 8. Styles distinct or rarely joined at the
basc or the middle, stigmas short, hairy. Annunal or perennial
grasses, erect or dceumbent at the base; leaves either flat or
convolute, upper sheaths often inflated. Spikelets or panicles
spike-like, terminal,

About 20 species in temperate and cold countries.

A. pratensis, L. Meadow Foxtail.—A soft ercct perennial,
1-3 ft. hi. Leaves flat, upper sheath inflated, longer than its
blade; ligule oblong truneate. Spikelets 3-8 in., 2 in. or more
in diameter, dense, obtuse, soft, pale green. Spikelets 1-Lin.
long. Xmpty gluomes, membranous eiliate on the keel only, ovate
lanceolate, acute, connate at the base. Floral glumes ciliate,
as long as the empty glumes, awn near the base and projecting
half ifs length.

Found in Europe, North Africa, Western Asia, introduced into
America.

In Great Britain and other parts of Envope with a like climate,
this is one of the best known and highly esteemed grasses which
is cultivated for permanent meadow and pastnre.

It bears considerable resemblance to Timothy, though the
culm and leaves are shorter, the spikes shorter, broader, and
softer; the whole plant less firm and rough, and it sturts much
earlier in spring, flowering three or four weeks before this well
known grass.

Meadow foxtail is not well adapted for alternate husbandry, as
it requires three or four years to beeome well established, but on
deep, rich, motst, or irrigated soils, 1 & cool climate not subjeet
to droughts or very hot weather, it is a fine grass and peculiarly

well adapted for permanent pasture. It makes a quick growth
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in spring or after feeding or mowing. It is fine, nutritious, and
palatable for all kinds of stock.

Like Timothy, 1t has no tendency to spread, as is the casc with
June grass, quack grass, and white elover. Mr. Lawces’ experi-
ments show that it thrives best with high manuring, supplyving
much nitrogen. In this respeet 1t comes into competition with
orchard grass.

Therc is eonsiderable difliculty in procuring good seed, which
is very light, and sold in the chaff, only weighing five pounds to
the bushel. If sowed alone, three bushels to the acre 1s nonc too
much. The sceds arc often adulterated with those of Ilnlcus
lanatus, Alopecurus agrostis and ryc-grass. The first two grasses
are of very poor quality, the latter is much cheaper and costs not
over, one-eightl part as mueh per pound. Other seeds are also
often found with those of meadow foxtail.

The sceds ripen uncvenly, some beginning to fail while much
is yet immature or éven in flower.

Many glumes are empty; inseets, blight, or something else
causing the failures. The small seed produces a small, feeble
plant, which requires a favorable ehanee for a long time before 1t
beeomes well established.

It will not likely ever be popular over a very large portion of
the United States. It is well adapted to parts of New England,
New York, Canada, and mountain districts farther west and
south. It is a native of Europe, and one of the five grasses
rccommendcd for permanent grass lands by Mr. De Laune, of
England.

ANTILIOXANTHUM, L. SWEET VERNAL—GRASS.

Spikelets 1-flowered, narrow, slightly compressed, crowded into
a cylindrical-spike-like panicle; rachilla jointed above the lower
glumes, often hairy. Glumes 6, the 2 lower persistent below the

joint, acute, mucronate, or very short awned, the second longer
20
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than the others, the two intermediate glumes much shorter,
empty, narrow, keeled, with an awn on the back or very near the
base, the two upper glumes much shorter, hyaline, obtuse, awi-
less, of whieh the fifth is very broad, including the narrow
l-nerved sixth (or palea ?) and the flower; other palea 0.
Stamens, 2. Styles, distinct, with long, feathery stigmas, Cary-
opsis oblong, included by the inner glumes, free.

Aromatic or sweet seented annuals or pcrennials, with flat
leaves. The terminal paniele spike-like, peduneulate, dense or
rather loose, with many very short dense branches.

Species, four or five, European.

A. odoratum, L. Sweet Scented Vernal Grass.—A rather
slender, erect perennial, 1-2% ft. high. Teaves slightly hairy,
ligule oblong, obtuse, blade of upper leaf about 1 in. long;
sheath slightly inflated.  Spike-like panicle, 13-3 in. long
Spikelets -4 in. long, lincar, oblong. First glume ovate, acute,
I-nerved, half as long as the second which is 3-nerved, elliptical
when spread out. The third and fourth empty glumes emargi-
nate, obscurely 5-nerved below the apex; the straight awn of the
former above the middle, projecting 4 its length. The twisted
awn of the latter below the middle, projecting twice the length
of the glume.

Native of Europe, widely dispersed in temperate Asia, North
America, Australia, often sown for pasturcs and lawns.

Sweet scented vernal grass is a pretty name, and suggestive of
something agrceable, and is one of a very small number of grasses
which possess this peculiar odor. The grass is perennial, with a
culm one to two feet high. It starts very early in spring and
soon flowers. It bas often been recommended for lawns and

pastures, but for the latter purpose some of the best farmers of

F16. 73.- -Anthoranthum odoratum, L. (Sweet Vernal Grass); I, plant; o, spikelet;
b, the same with the outer glumes removed ; ¢, the same as b with the empty glumes
removed ; d, the stamens and pistil ; e, the pistil with one style removed ; f, one of the
hairs from the stigma.—(e, f, from Kunth, the others by Scribner.)
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England now omit sowing this grass. Its fragrance when wilted,
bruised or dried, is its chief recommendation, and about the only
one for its use on the lawn. It is too apt to kill or be crowded
out, a little coarse, bunchy, and uneven for a velvet and elastic
turf. It likes rich, moist soil and cool summers. T. M., in
Treasury of Botany, says: “The fragrant resinous principle
which oceurs in this grass, and is called coumarin, is a widely
diffuscd natural perfume, being found in the Tonka Bean, the
Faham tea-plant, the sweet-wood-ruff, melilotus, and the blue or
Swiss melilot.”

“In Northern Michigan, and probably in other places, the In-
dians raise this grass and use the stems for mats, card baskets,
and other small articles. It is sometimes used for bonnets, hats,
and bouquets. The culms and flowers possess the strongest per-
fume, which remains for a long time after drying.”

¢“The Italians,” says Dr. Lindley, **Are said to employ the
distilled water as a perfume.”

The writer and one of his students made some experiments in
feeding sweet vernal when in flower. A young horse kept on dry
feed, preferred fresh June grass to sweet vernal. but ate all of
both, small bunches.

Some mecadow foxtail and sweet vernal had been cut in flower,
and dried for some days. Oue short-horn cow rather preferred
the foxtail, but ate both readily. Another ate both alike. another
ate the foxtail and refused the swect vernal. An Ayrshire cow
ate both greedily without preference. Two of the farm horses
atc both alike, while a third preferred the foxtail. but ate both
readily. The cows had been in pasture some weeks, the horses
had becn kept on dry feed.

Gould says: ““It is nowhere considered a very valuable species
for hay, as the eulms are wide apart, very thin, and bear but few
leaves; hence it gives a light crop of hay, at best not over three-

quarters of a ton of hay from an acre. The seeds are not very
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abundant, nor eusy of acquisition. Sheep are not fond of it. It
was once thought to give a swect flavor to butter and to mutton;
but these notions are now cxploded. It may be beneficial medic-
inally, as cattle will eat a little of it mixed with other grasses,
but when in any considerable bulk they always refuse it.”

Baron J. B. Lawes says: ¢ Upon the whole this grass takes
rank somewhat low in the scale of the bettcr grasses for perma-
nent purposes.  The growth is much discouraged by highly
nitrogenous and farm-yard manures, such as greatly increased
the amount and proportion of the graminaceous hay plants, as a
whole. It onlybecomes prominent under conditions which do not
induce special luxuriance in its competitors, and it sccms to be
more injured by association with more luxuriant grasses than by
the direct action of manures.”

The seeds arc sometimes adulterated with those of Anthoz-
anthum Puelit, a much smaller and insignificant plant, which is
an annual. The grass is a native of Europe, and is extensively

naturalized in North America.

LOLIUM, L.

Spikelets many flowered, sessile, distichous, compressed in &
simple spike, placed with one edge to the rachis. Rachilla
jointed between the flowers; flowers perfect or rarely imperfect.
Empty glumes, firm, 5-7-nerved, convex on the back, obtuse,
acute, or awned; the empty glume next to the rachis wanting,
except in the terminal spikelet. Palca shortcr than the floral
glume, narrow, 2-keeled. Lodicules ovate, ciliate. Stamens 3.
Styles distinet, very short, stigmas feathery. Caryopsis oblong,
smooth, adherent to the palea. Annuals or perennials, with flai
leaves, Spike terminal, elongated, spikelets placed on alternate
sides of a jointed rachis.

Species about 20, found in north temperate regions.
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L. perenne, L. Perennial Rye or Ray Grass, Darnel.-
An ereet or slightly decumbent perennial, 1-3 ft. hi., smooth,
culin slightly cowpressed. Leaves flat, shining; ligules short.
Spike 4-10 in., slender. Spikelets 8-16, obtuse or pointed, rarely
awned, 3-3 in. long. Empty glumes strongly ribbed, linear-
lanceolate, floral glume linear-oblong. In the terminal spikelet
the second glume is usnally empty.

In many portions of moist, temperate Kurope, this grass has
for over 200 years taken the rank among the farmers that Timothy
has in the TUnited States. Rye grass is termed a perennial,
though it can hardly be relied on to last for more than two to
five years, and cspecially after one seeding, the plants niostly
soon perish.  Self-sown seed, ripening on the gronnd, help supply
a continuous crop of plants.

It see('s bountifully, frequently producing forty bushels or more
to the acre; these are of a large size and make strong plants on
a great variety of soils soon after sowing. The stems are one to
two or even three feet high, including the straight spike at the
top, giving it somewhat the aspeet of quack grass. The leaves
are abundant, dark green, flat, glossy, suceulent, and the whole
plant is nutritious.

This grass, with its simple spike, is easily recognized, and
people can soon hecome aequainted with its peculiarities. Its
short life and vigorous habit make it a grass cspecially suited to
alternate husbandry, and not for permanent pasture or meadow,
although, through ignoraneec and long precedent, it has very
generally been recommended for the latter purpose.

The plants start early, flower early, and repeatedly during the
growing season. Secds are cheap, easily obtained, always in

market, and well advertised by the dealers, Above we see stated

Fic. T4.—Lolium perenne (Perennial Rye Grass). «, Fmpty glume pulled back from
the rest of the spikelet; b, floral glume cut above the middle; ¢, d, cross sections of
fioral glume and palea; ¢, spikelet with a portion of rachis of L. perenne var. Ital-
cum; f, ovary and styles; ], cross sectlon of an anther with a few grains of poHen.—
(Sudworth.)
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some of the main reasons why ryc-grass has heen so popular.

Rye-grass was one of the first if not the first grass cver culti-
vated in Great DBritain, as long ago as 1677, nearly 100 years
before the cultivation of Timothy or orchard grass.

Owing to this long cultivation, under varying conditions of
soil and climate, as we should expect, the grass has hroken up into
many varieties, which are more or less permanent and well
marked.

As early as 1823, one experimenter pointed ont sixty varieties.
A few of these became permanent enough to reproduce them-
selves quite true from seed. Soon after this, a few of these races
of rye-grass became quite noted under various names, such as
< Pacey’s,”” -+ Russell’s,” ¢ Whitworth <, *“Dixon’s,”" and
now several English scedsmen claim extra varieties and name
thiem after some member of their firm.

Mr. Lawes writes: ‘1t stands at the head of the list as to
the quantity in culm. It is obviously a plant of relatively weak
habit, It did not flonrish where ammonia-salts were used, but
where nitrogen was supplied as nitrate of soda. it was much more
able to maintain some, though still a rather low position in the
struggle.”

Only 25 to 30 pounds of sced are required to sow an acre. This
grass is often recommended for a lawn. but owing to its short
life in most places, it is by no means adapted for that purpose.

Rye-grass has been quite extensively tested in various portions
of the older States. It is emphatically a lover of rich land and
amoist climate, without very great heat. In many portions of
the interior of our country, subject to great extremes, this grass
has not proved of much value. It is not well suited to the
Southern States, especially the dryest portious. Further remarks
concerning this grass may be found on a later page of this

volume.
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Lolium perenne, var, Italicum. Italian Rye Grass.—This
is one of the most distinct, well known, and valuable of the per-
manent varieties of rye grass. It differs from the species in having
short awns to the spikelets. It is larger and more vigorous, makes
a quicker growth, but is only an annual, and of course cannot be
relied on for more than one season. Where the ground is favor-
able, and especially if irrigated, it produnces immense crops of
valuable feed for live stock, vielding as high as seven and a half
tons of dry hay per acre. For this crop it is cut four or five
times. The seeds are sown in autumn or in carly spring at the
same rate as that of rye grass.

As was said on a former page of this work, annual grasses, like
rye, and rye grass, may often be induced to live for two years or
more if kept cut short and not allowed to seed.

For most parts of the Northern States, however, rye grass
perishes with the cold winters, and except in somc of the eooler
and morc moist portions of our eountry, has proved of little

value. It will make little growth on dry ground.

CYNDON. PERS.

Spikelets small, I-flowered, sessile on one side of a flattish
rachis, alternately 2-ranked, rachilla jointed above the empty
glumes, extended into a small stipe beyond the flower,- flower
perfect. The empty glumes persistent or deciduous, slender,
keeled, acute, or obtuse. The floral glume broader than the
empty glumes, membranous, ciliate, kecled, transversely pilosc
near the apex, awnless. DPalea scarcely shorter than the floral
glume, hyaline, 2-nerved, ciliate. Stamens 3. Styles distinct,
clothed with short hairs. Caryopsis oblong, smooth, ineluded,
frec.

Perennials, creeping or stoloniferous, with short. narrow, flat
leaves. Spikes slender, 3-6. digitate at the apex of the enlm,
straight, ercct, or spreading.

Four species in. warm regions,
?1
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C.Dactylon, Pers. Bermuda, Wire or Scutch Grass.—Spikes
3-5, seldom sceding, but spreading rapidly by stout rootstocks.
This grass belongs to southern Enrope and to many other warm
climates, and is a perennial, thriving from Michigan southward.
The stems arc low and come from extensively crecping root-
stocks, which alss penctrate the ground to the depth of three to
six inches. The top spreads into several branches, somewhat re-
sembling erab grass, an annual too common in meglected gar-
dens.  The leaves are short.

This grass is said to be ceclebrated in the sacred Vedas as the
shield of India, and preserver of nations, as without it the cattle
would perish.

For the Northern States it is of no value, starting very late in
spring, with the leaves barely an ineh high when meadow foxtail
is in flower, but for permanent pasture in warm countries it is
highly prized, standing heat and dry weather remarkably well.
It rarely ripens seed in the United States, but may be propa-
gated by washing the rootstocks, running them through a cut-
ting machine and then sowing broad-cast.

Like quack grass, it is a terrible pest in field crops, where its
deep, stout rootstocks make it hard to kill. Thorough cultiva-
tion will kill; if not pastured, June grass, cow peas, or other
rapid growing plants will shade and choke it out.

The following is from Killebrew: < In the South it has been
the chief reliance for pasturc for a long time. Tt revels on sandy
soils, and is used extensively on the southern rivers to hold the
levees and the embankments of the roads. It forms a sward so
tough it is almost impossible for a plow to pass through it. It
will rnn down the sides of the deepest gully and stop its wash-
ing. It has the capacity to withstand any amount of heat and
droughts, and droughts that are so dry as to check the growth of

Fig. 5.—Cynodon Dactylon (Bermuda Grass); a, Plant witlh rootstock; ¢, dorsal
Y)’Ae\ﬁ )of spike; e, front view ; f,spikelet; d, pistil and lodicules ; b, ligule. (Rieshen-
ach.
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bluc grass will only make the Bermuda oreener and more
thrifty.”

Mr. Elliott, quoted by Professor Phares, suys: ¢ The eultiva-
tion of this grass on the poor and oxtensive sand hills of our
middle country would probably convert them into sheep walks
of great value.”’

Here, Professor Phares rvemarks: ¢As a permanent pasture
grass, I know no other that I consider so valuable as this, after
having transplanted it from near the month of Red River to my
present residence thirty-five years ago, and having started it on
hundreds of other farms, commons, and levees for a longer pe-
riod. As hay this grass has been eured and held in high esteem

by many farmers in Mississippi for more than forty years.

“Tt does not bear dense shade, but grows best where murost
exposed to tlie intense heat of thie sun. To make good pasture
it must be kept well trodden and grazed to keep it tender, and
to suppress other objeetionable grasses and weeds. To make
good hay and the largest yield, this grass must be mowed from
three to five times every summer. Thus briars, broom grass, and
other weeds are also repressed and prevented from seeding, mul-
tiplying, and ruining the meadow. Properly managed this grass
grows from ten to fifteen inches high.”

The following is from Howard’s Manual. * Upon our ordi-
nary upland I have found no difficulty in destroying 1t. by close
enltivation in cotton for two years. Work the land in the dry,
hot months of summer. When not pastured, broom grass or
briars soon destroy it. I think it very doubtfnl whether there is
an acre of land in the South thoroughly set with Bermuda grass,
that is not worth more than any other erop that ean be grown on
it. 'The Bermuda and crab grass are at home in the Sonth.
They not only live, but live in spite of neglect, and when petted
and encouraged, they muke snch grateful retnrns as astonish the
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benefactor. While grazed, neither Lespcdeza, broom sedge, blue
grass, or any other growth will oust it.”

Some accounts are given of very large crops of excellent hay
made from this grass. Although short, it is thick, fine, and
heavy.

The following is from Professor Shelton, of Kansas:

“Bermuda grass has been quite extensively introduced into
Kansas from southern Missouri and Arkansas during the last
two or-three ycars; and the most extravagant claims havc becen
made for it by Interested parties. After five years” experience
with this grass npon a considerable scale at the College farm, we
have no hesitation in saying that for this section, and we are
confident generally throughout the State, these claims are totally
unfounded. Bermuda grass has shown itself with us to be quite
worthless either for hay or pastme. Of all the tame grasscs it is
the latest to appear in the spring, and the lightest frosts cut it
off level with the ground. Until the hot weather of June had
set in, our Bermuda grass showed scarcely a sign of life and
growth. But even then the amount of feed which it furnishes
is quite insignificant. Moreover, our stock of all kinds showed
no great fondness for it, leaving 1t always for orchard ; rass grow-
ing near by. We are confident that our farmers will do well to
keep their farms clear of a grass which, like the Bermuda grass,
sas some of the worst qualities of the most pernicious weeds.”

The latest is from Prot. F. A. Gulley, of Mississippi: ““ Blue
grass, white clover, and orchard grass do well in certain places,
but our best grass on most soZls is Bermuda. In future, on the
College farm, I shall plant Bermuda to the exclusion of other
grasses, except on rich soil in small pasture lots near the barn.
We plant it like corn and potatoes in strips across a field, where
it soon spreads and will remain for all time to come, worse even
than quack grass for persistence.  On good land 1t will ent two

to fonr tons of nice hay per acre which is easily cured. 1t fur-
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nishes a good deal of grazing on rather poor land, and grows right
along through summer, when blue grass will dry out entirely.
It is improved by breaking up every three or four years., and
planting a crop

“T am beginning to believe that in this and Johnson grass, we
have for this lutitude, for hay and pasture, two plants that are
not excelled by anything that grows in the north. They do not
fraternize with cotton, so planters are very much afraid of them.”’

AGROPYRUM, J. GAERTN,

Spikelet§ many flowered, compressed, cessile, one at each joint
of the zigzag rachis, distichous, placed with one side to the ruehis.
flowers perfect, or the upper ones impertect. Empty glumes
narrower than the floral glume, few nerved; floral glumes firm,
convex on the back, 5-7-nerved, obtuse, acnmminate, or awned,
the upper one often empty or enclosing an imperfect flower.
Palea shorter than the floral glume, 2-keeled. Lodicules, ovate,
entire, ciliate, Stamens 3. Styles very short, distinet, stigmas
feathery, subsessile.  Caryopsis oblong, grooved, more or less
hairy at the apex, adhereut to the palea or free.  Perennials or
annuals, with leaves flat or convolute. Spike terminal.

About twenty species found in temperate climates.

A. repens, Beauv., (Triticum repens, L.) Quack, Quitch,
Quick, Twiteh, Couch, Dog, Scntel, Rye, Durfee, Chandler,
Witch, Quake, Squiteh, or Fin’s Grass or Creeping Wheat.
—A very variable perennial with long, creeping rootstocks.
Culms 1-4 feet. smooth, glabrous. Leaves flat, sheaths terete.
iigule short, spike 2-10 in., straight or curved, spikelets 4-8 fld.,
2-L1in. long. Empty glumes 5-7-nerved, rigid, cuspidate, acute
or awned ; floral glumes much the same, with an awn nearly its
length, or sometimes awnless

This grass is well known i1 most of the older portions of our

¥rG. 76.—dgropyrum repens (Quack grass) ; part of a plant; a, lower empty glume ;
1, upper empty glumes ¢, floral glume; d, palea; e, lodicules, including the base of
ntamens, an abortive ovary and the feathery stigmas.—(Sudworth.)
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country. It comes from Europe, though something very much
like it is common on the great western plains, where it affords an
cxcellent pasture

The rootstocks fill the soil, and much resemble those of June
grass, only they are larger. The leaves near the ground much
resemble those of Timothy; the stems are one to three feet high,
and each is terminated by a slender spike from two inches to a
foot in length. Tt seldom produces seed till the plants become
somewhat dwarfed or stunted by crowding or exhaustion of the
soil.

Gould tells the truth when lie says: ¢ The farmers of the
United States unite i one continuous howl of execration against
this grass.”” They generally dread its presence, which most of
them are ignorant of till it has become well established, often in
many places on their farms. It is a clcan, sweet grass, and affords
much good pasture. In good soil, if not too old and erowded, it
will cnt a fine crop of hay of excellent quality, not surpassed in
value by that of Timothy.

The editor of the Rural New Yorker says: < It will endure
the severest droughts of the North; it will thrive in sandy or
clayey soils; it is early to appear in the spring: it is the first to
earpet a field with green after it has been mown or closely
cropped ; it makes a compact sod for the door-yard or lawn, and
will become as ‘velvety’ under the frequent use of the lawn-
mower as the bent grasses, red top or poas. Its merits are
many. We do not know of any true grass about wlhich more
may be said in its praise. The great fault with quack is that it
seems to be too much of a good thing. A field recently plowed
for corn mnext spring, which had been in grass eight years or
more, was nearly all quack—Timothy having disappeared en-
tirely, and the rest forming a small percentage of blue grass and
red top. The cultivation which we shall give the eorn will prac-

tically subdue the quack unless the next summer slhould provo
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unusually wet, so that when Timothy and elover are again sown
upon the wheat at the end of the rotation there will be seareely
any to dispute their possession. But quaek would redippear in
several years and if the land, as in the above ease, were retained
in grass for six years or more, the quaek would again largely
predominate. As our lands are sandy with gravelly sub-soil,
they need frequent rains, so that a season rarcly passes without
a drought of lesser or greater severity prevailing. It is then that
quaek is easily destroyed. The shallow eorn eunltivator, always
here used, exposes the guaek roots to the parehing air and sun
and destroys them. Upon this farin quaek is a blessing, though
perhaps a troublesome one. We do not believe there is another
grass whieh, when plowed under, will furnish a greater amount
of suitable food for Indian eorn, while the eultivation given for
guppressing its suinmer growth is no more than that whieh a
full corn erop needs.

‘““Henee it is that any disturbanee of the roots during wet
weather, or when the ground is at all moist, serves as mueh to
spread the plant as to suppress it. These rootstocks grow rap-
idly and persistently, preferring to grow through any permeable
obstaele rather than turn aside.”

On making the best of quaek grass, the Country Gentleman
says: ‘“ When hoed erops are not too prominent or eominon,
quaek is not so bad. It is neither killed by drought, hard freez-

ing, nor elose feeding. When eut early it makes the best of hay.
Where it has a foothold, doeks, thistles, whiteweed, and other
weeds are unable to put in an appearanee. Land intended for
permanent fields must be broken often, as the roots form sueh a
close sod it soon binds out. When this is the ease, plow and
harrow well every third or fifth year after cutting.””

In the same paper above named, Henry Ives says: There
are three ways to manage quaek. One is for the timid man who

thinks he eannot subdue it, and who works aecordingly. He
212
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gives it just abont tillage enough to renovate and keep it thrifty.
Another way is to cultivate enough to get a very good crop of
something else; a third way 1s to kill it entirely. To do this,
many suner fallow by thorough cultivation all summer; othe=s
plow late in the fall and next spring put in acrop. The cheapest
way to clear land from quack, is to plow in the fall, then har-
row in the spring, cultivate or gang-plow until rather a late
planting time for corn, then plant, when the eorn will come up
quick, cultivate carly and often. It cannot be killed by any
proeess of raking and picking it off the ground.”

As to the mode of killing, the writer has often tried, with ex-
cellent sucecess, the plans named by the last writer. Plow late
in the fall, and go on to the ground as soon as possible after
thawing out—not waiting for the soil to settle. Cultivate well
every three dayvs till no traces are seen, which will usually leave
time for a late crop of potatoes, corn, or rutabagas in the same
season. It must not be
allowed a breathing spell,
as 1t then recuperates
rapidly. Do not wait fora
leaf to show itself. Give
it no peace.

It thrives in the South
as well as at the North.

The apexof a rootstock

/* is quite sharp and stont,

¥iG. i7.—Rootstock of quack grass which has ZYOWs thl‘Ollgh tubers of
grown through a potato.  Reduced one-third.—
(Sudworth), pOt{LtO.

and not unfrequently

SORGITUM, PERS,
Spikelets in threes, panicled, the eentral one hermaphrodite, ses-
sife, 1-fld. ; the lateral ones pedicellate, male or sterile, with some-

times 1-3 pairs of spikelets at the nodes below. Glumes of the
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sessile spikelet 4, the lower larger than the others, empty, lan-
eeolate or ovate, hard and shining, obseurely nerved; the sec-
ond empty, narrower, keeled, firm, acute or awned; the third
much smaller, hyaline, empty; the fonrth or floral glume
very slender, hyaline, 2-lobed, awned. Palca minute or none.
Stamens 8. Styles distinet, stigmas feathery. Caryopsis in-
cluded, free. Annuals or perennials, often tall with broad, flat
leaves, pauiele terminal, large. Species now redueced to two.
(S. halapense and S. vulgare). Extensively eultivated in warm
and temperate climates.

S. halapense, 1. Johnson Grass, Means’ Grass, Cuba
Grass, Egyptiau Grass, Green Valley Grass, Avabian
Millett, Egyptian MNillett, Syrian Grass, Saint Mary’s
Grass.
South Carolina obtained the seed from Turkey. A few years

From several sourees I learn that in 1835 Gov. Means of

later William Johnson of Alabama obtained the seed of the

Governor, and was quite active in advertizing its good qualities,

’

henece the popular name of ¢ Johnson grass.”

F1G. 78.—a, Portion of panicle of Sorghum halapense, L.; b, two spikelets, the other
having been removed; ¢, lower spikelet with fertile flower; d, one upper spikelet
with staminate flower. 1x6.-—Sudworth).
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It has sometimes been called Gfuinea grass, though this
name has more generaily been applied to another, Panicum ju-
mentorum.

Johnson grass is a coarse perennial, with large, stout root-
stocks often half an inch in diameter. These penetrate the
ground in every direetion, and each joint may send up a stem
after the manner of June or quack grass, only on a much larger
scale.

The stems are three to six or more feet in height, and are
amply supplied with long, broad leaves. The branching panicle
somewhat resembles that of barn-yard grass. For the Southern
States this grass has been highly praised by some and tried cau-
tiously by others. It bears great heat and severe drought, and
may be cut once a month during the growing season. It affords
finc pasture, if any coarse grass can be said to furnish such a
pasture, and the rootstocks fnrnish food for swine nearly equal
to that of artichokes.

As might be expected, it is next to impossible to turn up
these rootstocks with a plow; hence it is difficult to eradicate,
though if no tops are allowed to grow, the parts beneath the
ground will soon become exhausted and perish.

Those who have tried it say, that if cut in blossom, or earlier,
the hay is most excellent, and on good land the yield is enor-
mous.

Dr. Phares says: “During the recent long drought in north-
east Mississippi, on one farm at least, this grass was mowed
three times; and on the first of October, when from eight to
twelve inches high, the eattle were turned in it and there Te-
mained feeding and fattening on its abundant, rich, rapidly-
growing foliage to the last of December.™

Prof. F. A. Gullcy says: < Johnson grass stands first in
gnantity and quality for permauent meadow, especially on rich,
well-drained, heavy land. This and Bermuda for the South are
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equal to anything at the North. It is improved by breaking up
once in a while.”’

Mr. Montgomery, of the same state, has no hesitancy in say-
ing that it will produce more nutritious hay per acre on rich
land than any meadow grass we can grow. To insure a fine
quality of hay it should be mowed when the first sced stems ap-
pear. Overflows and standing water are death to it. A good
plan to propagate this grass is to drop roots between the hills of
corn and cultivate with the corn crop.

Here follows the statement of Professor Shelton, of Kansas:
““We have had Johnson grass in cultivation upon the college
farm for four years, and every year’s experience with it makes
its total worthlessness the more conspicuous. It never makesits
appearance with us much before the first of June, and the first
frost in the fall cuts it even with the ground. During the
summer’s heat it makes a coarse, scattering growth of herbage
which our cattle persist in disliking. I notice that our patch
slowly increases in size from scattcring seeds and rootstocks.
Yon can safely advisc your readers in Kansas and the southwest,
to keep entirely clear of Johnson grass.”

Dr. Vasey says: It has been tried in Kansas with very
promising results. Probably no grass gives better promise for
the dry arid lands of the West.”

It may be propagated by pieces of rootstocks or by seeds.
The writer has tested it on a small scale in Central Michigan,
but many of the rootstocks are killed by winter while a few
usually remain. It has produced some seed even in the coolest
summers. The seeds start slowly, and no sprouts from any
source appcar above ground till the weather becomes warm and
settled.

SETARIA, BEAUV,

Spikelets, ovate, jointed with the persistent pedicel, which

bears one to many bristles, collected into a cylindrical spike-like
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or narrow panicle. Glumes 4, the three outer membranous, the
lower very small, the seeond shorter than the third, both enipty,
the third usually longer, empty or rarely inclosing a palea or
male flower, or sterile; the termiunal iuelosing the perfect flower,
shorter, obtuse, indurated as well as the inclosed palea, shining
or transversely wrinkled, or simply dotted in lines. Stamens 3.
Styles distinet from the base, elongated, stigmas feathery. Cary-
opsis included in the hard floral glume and palea, free. Annnal
grasses, often tall with flat leaves. DPanicle terminal. Spceies
about ten, found in tropical and temperate climates.

S. Italica Kunth, Hungarian or Bengal Grass, German,
Ttalian, Mammoth, (tolden or Cat-tail Millet.—A stout, quick-
growing grass, 2-3% ft. hi., with numerous broad, flat leaves and
a nodding panicle 4-9 in. long by -1 in. in diameter. Bristles
two or three in a cluster.

The term ¢ Millet > is also applied to various other species of
plants, and is about as indefinite as the name “blue joint” or

H

““bunch grass”’ or “pig weed.”

The variety of millet which is principally grown as a hay crop
in America was distributed through the United States Patent
Office in 1854 under the name of Panicum Germanicum. There
are many races, which, like those of Indian corn, are mixed
up in hopeless confusion. It is much eultivated in the West and
Southwest.

The millets are among the most ancient of eultivated grains,
as 1s evinced by the variability in the species as well as by ancient
mention, and their wide distribution. TItissaid that a third part
of the inliabitants of the globe feed upon the different millets,
espeeially in Africa, Turkey, Persia, India, and Japan. It is
mentioned by Pliny as one of the cereals of his time. Sefariv

Ttalice has an Asiatic origin and a high antiquity, as is evinced

Fic. 79.—Setario Italica. (Hungarian Grass); a, portion of plant; b, spikelet with
the pedicel of a second; ¢, another view; ¢, fertile floret showing palea; d, dorsal
view of same.—(r12 Redrawn from Trinius, b, ¢, and d, Scribner).
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by its Sanserit name ‘“‘kangu’ and ‘priyangu.” In the old
world one variety is grown on watered land, another in palm
gardens, and another in dry fields.

The seeds of this or another species are even now sold in Lou-
don shops as a substitute for rice in making puddings. It re-
quires a dry, light, warm land or medium soil for its best pro-
duetion, and has a remarkable power of resisting drought. It will
not grow till the weather becomes settled and warm. Itissensitive
to cold and is a shallow feeder, and will bear crowding without
injury. Its seeds will germinate under conditions of consider-
able dryness.

When cut it parts with its moisture very slowly, and cures into
hay with difficulty.

When forced to grow fine through crowding, and grown on
rich and suitable land, this plant makes from three to four or
even five tons of fine-appearing fodder, sweet-smelling if cut
early and properly eured, and is relished by stock. If cut early it
is certainly quite cqunal to ordinary hay. If grown thinly the
forage is coarse, and is not so well relished by amimals. If not
cut early its value is greatly impaired. After the seed is ripe it
is said to be unlealthy for horses. It is ready for hay when the
heads begin to appear generally over the field. One bushel of
geed is sown to the acre, broadecast, or less when sown in drills.
Sow only on rich land.

Its rapidity of growth in six or seven weeks after sowing,
shows its availability as a catch crop in case there ix a failure of
thie hay erop. As it is a shallow feeder it is well adapted for
surface manuring.

The previous account is selected and adapted from an article
by Dr. E. Lewis Sturtevant in T'%e Nalional Live Stock Journal,
p- 522, 1881.

Dr. Armsby says: ¢“T'he cliemist gives it about the compo-

gition of fair meadow hay. It is deficient in protein and rich in
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non-nitrogenous nutrients, and should be supplemented with oil

cake.”?
Major H. E. Alvord. of Mass., in the Rural New Vorker,
speaks as follows: ‘- IInngarian grass is a valuable auxiliary.

Where a piece of grass or grain, which looks well in the
autumn or even in early spring, shows in May that it will not
produce a profitable crop, its fragments may be depended upon
to do most good as green manurc. Then plow late in May,
turning well, harrow two or three times at intervals, sow
Hungarian grass the latter part of June, eut it in Aungust
and re-seed the land. Hungarian, aceording to age at har-
vesting, may be adapted to any class of stock. It makes quite
a draft on the land, and, either when it is sown or with the fol-
lowing crop, a dressing of cheap fertilizer is no more than fair,
like agrienltural salt, kainit, or the raw ground Carolina phos-
phate. Knowledge of the facts in every case must determiine
what can be most economically used.”’

Waldg F. Brown, of Ohio, mn the same paper, writes: “‘In a
season when wheat and elover have been gencrally killed over a
large area of country, many fm‘mel;s are asking what can we sub--
stitute for hay? We have two good substitutes—millet and corn
fodder. FEither may be put in, in this latitude, as late as June 10,
with a good prospect of a erop.  Millet will yield largely on good
land, but the land should be finely pulverized. It is best to sow as
soon after a rain as the land can be worked, as if sown just before a
rain there is more danger of weeds eoming up with it. The
seed should be covered lightly, and I prefer a plank drag for
the purpose, as it presses the earth to the seed, and retains the
moisture till it sprouts. When sown for hay, from three pecks
to a bushel of seed per acre should be nsea.”

DEYEUXIA, CLARION.
Spikelets 1-fld. in a close or open panicle, rachilla jointed

above the Jower glumes, often extending bevond the floret into a
23
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bristle-like or smooth rudiment of a flower; flower perfect. The
empty glumes persistent below the joint, slightly unequal, awn-
less, keeled, membranous; the floral glume often with a ring
of hairs at the base, 5-nerved, entire or 2-4-toothed, bearing a
short awn on the back. Palca slender, 2-nerved, thin. Stamens
3. Styles distinct, short, stigmas feathery. Caryopsis obovoid
or oblong, often oblique, included by the slender flowering giume
and the palea, free, or slightly adherent.

" Grasses with various habits. Panicle terminal. Nearly re-
lated to Agrostis.

About 120 species in temperate and cold regions.

D. (Calamagrostis,) Canadensis, Beauv. Blue Joint.—
A percnnial with creeping rootstocks. found in low grounds,
3-6-ft. high. Leaves flat, glancons. Panicle open, 2-6 in.
Spikelets purplish with the rachilla continued behind the
palea as a short, hairy pedicel. Empty ginmes, ovate, lauceolate,
acute, the upper with an obscure nerve cach side the middle one.
Hairs numerous, as long as the floral glume, whichh bears a
very slender, straight awn near the middle. Palea hyaline. two-
thirds as long as its glume.

This native perennial grass is widely distributed in the marshes
of the Northern States clear across the contilent, where it at-
tains a height of four to six feet or more. The narrow panicle
somewhat resembles that of red top, only it is more slender.

Unfortunately, the common name is a very indefinite one, as
many other and widely different grasses in various parts of our
country have been called ““blue joint.” It is not much culti-
vated, but is quite common, and if cut rather early, while in
flower, or sooner, it affords a very large yield of good hay. Blue
joint will grow o land rather too wet for red top, and for such
places, if they cannot be drained, we know of no grass more

suitable for cultivation.

Fi16. 80. Deyeuxin Canadensis (Blue Joint); a, upger part of a plant; b, empty
glumes; ¢, d, back of same; e, floral glume, palea to the left, and at base a rudiment.
of a floret; f, ovary and styles,—(Sudworth).
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The seeds are quite small and some time is required for the
grass to become well established.

Coneerning this grass, Gould says: It constitutes about
one-third of the natural grasses on the beaver dam meadows of
the Adirondacks. It is certain that eattle relish it very muech
both in its green state and when made into hay, and it is equally
eertain that farmers who have it on their farms believe it to be
one of the best grasses in their meadows.”

MUHLENBERGIA, SCHREB.

Spikelets 1-flowered, small, panieled, flowers perfeet. Glumes
8, the two lower empty, persistent below the joint, membranous
or hyaline, equal or oftener unequal, sometimes minute, or one
of them wholly wanting, keeled, aente, mueronate, or rarely
short or long awned. The floret with @« minute eallus or sessile,
usually bearded at base. The floral glume 3-5-nerved, firm
or membranous, obtuse, aeute, mueronate, or very often bearing
a slender awn. Palea hyaline, included, 2-keeled. Lodieules 2,
very small. Stamens usually 3. Styles distinet, stigmas plu-
mose. Caryopsis narrow, subterete, inelosed by the floral glume,
free.

Grasses of various habits. Panieles terminal and axillary,
narrow and slender, loose and braneching, dense or spike-like,
spikelets small, slender.

About 60 speeies, mostly North American, a few found in the
Andes and Asia,

M. glomerata, Trin, Muhlenberg’s Grass, Satin Grass,
Wild Timothy.—Culms ereet, glaneous, 1-3 ft. high, branched,
or rarely simple. Paniele spike-like, dense, exeerted, 2-3 in.

often lead eolored, glames awned, nearly equal. Common north-

ward in bogs, or at the west on dryer land.

FIG. 8. Muhlenbergia glomerata ; a, plant; b, spikelet, ¢, floret; (U. 8. Agricult-
ural Department and Scribner).
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The following is by Dr. C. E. Bessey, now of Lincoln, Ne-
braska:

“Ten or twelve years ago I had my attention first called to
this wild grass as one possessing many valuable qualities, making
it desirable for introduetion and cultivation. I found that the
liverymen of central Towa were 1n the habit of cutting those parts
of the prairie which lie between the sloughs and the high land.
The hay obtained from these places was of fine quality, being
composed of leafy, branching stems of fine length and medium
hardness. It was always cut late, but even then it was not often
in seed. In fact, the rarity of the seeding is so great that I have
heard it averred, over and over again, that it is a seedless grass.
Of course this was an error, as all grasses are seed-bearing at
some stage or other of their existence. Iu fact, it appears to
secd freer under cultivation than in the wild state.

“So niuch for this grass in a general wayv. As to common
name, I find no uniformity whatever. It is known here and
there under many different names.  For example, in some places
it is known as Nimble Will; in others as Limber Bill, names
which in other regions again are entirely unknown or applied to
entirely different grasses. I have heard it called Fine Slongh
grass, a misnomer, 2= it does not grow in genuine sloughs at all.
Again, the name of Small Willow Top is occasionally heard,
although not confined to this grass alone. In the books, all the
Munhlenberg grasses ave called drop-seed grasses, a name which
cannot he cxpected to come into general use.  In reports it is
often spoken of as siwply fine praivie grass, which ix, to say the
least, excecdingly vague.

“The name I have nsed—>Muhlenberg grass—is one whieh T
think we might well adopt, in honor of the discoverer, old Dr.
Muhlenberg, « botanist of the last century, who did much to
bring before the world the natural resources of this eountry.

Now it is curious that althongh this grass has been known in the
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West for many years as a valuable wild one, there are to be found
scarcely any references to its valne in published books or reports
to which I have access. Flint, in lhis great and valuable work,
¢ Grasses und Forage Plants,” describes it and then remarks,
“Of no agricultural value.” Dr. Darlington, in his book, -Amer-
ican Weeds and Useful Plants,” does not even mention it: but
in reference to a closely-allied species he says: It affords an
indifferent pasture in the latter part of snmmer; but it is not of
much worth,” Dr. Killebrew does not mention it in his book,

(irasses, Meadows and Pastures.” Dr. Vascy, in “'The Agri-
cultural Grasses ot the United States.” says, ' Specimens have
been sent from Colorado and Kansas and recommended as an ex-
sellent grass for hay.

** Now, chemical analyses show that Muhlenberg grass is highly
nutritions.  In the vears 1878 and 1879, at my suggestion, Mr.
W. K. Robbins, « graduate of the [owa Agricultural College,
made analyses of this grass, with results which showed that in
nutritiousness it ranked with red top and blue grass, and, in
gsome instances, Timothy. More recent analyses by the govern-
ment chemist at Washington make a still better showing. Tak-
ing an average of the analyses I find the following results:

* Timothy contains 4% per cent of albuminoids.

¢“QOrchard grass contains 6} per cent of albuminoids.

““Red top contains 63 per cent of albuminoids.

““Blue grass contains 8 per cent of albuminoids.

¢“Muhlenberg grass contains 17 2-5 per cent of albuminoids.

“That is, Muhlenberg grass is more than twice as nutritious,
weight for weight, as blue grass. It is nearly three times as nu-
tritious as red top and orchard grass, and about four times as
nntritious as Timothy. Now I would not for a moment be nn-
derstood as considering these analyses as settling the relative
merits of tlese grasses, It is well known, however, that the

analysis of a grass is one of the important factors in determining

1
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its value, and I bring it in here as simply corroborating what the

feeders of hay have been saying for a long time.”’

Muhlenbergia Mexicana, Trin.—Culms ascending, branch-
ing, -3 feet high; lateral panicle often included at base, linear,
interrupted ; glumes awnless, sharp-pointed, unequal.

Tt is quite luxuriant, thrives in the shade. and stands drought
well.

Drv. Bessey also speaks well of this grass as well as of the pre-
ceding, for Towa.and Nebraska.

e writes: - When I called Prof. Budd’s attention to it he
said that he grew a three acre lot of it for four years, and that it
yielded from 2i-3 tons per acre of hay of the highest quality.
This agrees with other testimony. In fact, I have for the last ten
years, from time to time, called attention to its value in the
papers of this State.”

If these species are as valuable as the above notes indicate,
most likely several other species of the same genus are also valu-
able. The very small size of the seed and its slow growth when
small, would make it unprofitable for alternate husbandry.

PENNISETUM, PERS.

Spikelets ovate or ovate-lanceolate, with one perfect flower, and
a second male or neutral one below, solitary, or 2-3 together,
elosely surrounded by an involuce of bristles which are attached
above the joint. Glumes 4, rarely 3, the lower small or 0, the
second often equaling the spikelet, both empty; the third empty
or including a palea or staminate flower; the terminal one shorter,
including a perfect or pistillate flower, firmer than the palea.
Stamens. 3. Styles distinet at the base or united for more or
less of their length, stigmas feathery with short or long branches.

Cariopsis included, free. Annnals or perennials, often branch-

F1G. 82.—Muhlenbergia sylvatica,—1, Top of a plant; 2, spikelet. A grass of value
in some localities.—iU. S, Agricultural Department and Scribner).
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ing.  Leaves flat.  Spikelets crowded in u spike-like panicle, or
on spike-like branches.

Species about 40. mostly African, a few in tropical Asia and
America. ¢

P. spicatum. Pearl, Indian, African, Cat-tails, or Horse
Millet.—This grass has been spoken of very highly as a meadow
grass for the South, where it has been grown for many vears. It
needs an abundance of heat, rich soil, and makes a rank, rapid
growth six or eight feet high, each culm teminating in a stiff
spike an inch in diameter and six to twelve ineles in length.
Branches come out in abundance near the ground, hence there
will be all states of advancement in the spikes of flowers., As
sald of Panicum Texanwm (Texas Millett) and Sorghum hala-
pense (Johuson grass), it may be eut two or three times a veur,
and yield an abundant crop of rather coarse hay. It curesslowly.
In ceutral Michigan, where it has been tried, the summers are
too cool for perfecting seed, and the crop does not become large
till .ate in the scason. Indian corn is certainly preferable for

the North, and perhaps as suitable for the South.

PANICUM, L.

Spikelets horn on a jointed pedieel, spikelets racemed or pan-
icled, with one perfect terminal flower, and usunally a seeond
which is male or neutral. Glumes usually 4, the lowest small or
minute, the second and third usually sub-equal, membranous,
awnless or rarcly awned, empty or the third ineluding fthe rudi-
ment of a palea or a male flower; the termmal inclnding a per-
fect flower, shorter and more obtuse than the others, carioceous,
as 18 also the included palea. Lodicules, 2, fleshy.  Stamens, 3.
Styles distinct or united at the base for a short distance, stigmas
feathery. Caryopsis included 1 the firm floral glume and palea.

free. Annnals or perennials of varions habits

F16. 83.- Peunisetum spicatum (Pearl millet); a, top of a pl.mt w lth a slnke 1edm‘ed
one-half; b, a pair of spikelets on the short ha,lry pedicel, with bristly incolucre; ¢,
view of one spikelet ; d, another view.—(Scribuer).
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About 250-280 species, widely scattered over the earth. A
large and diffieult genns.

P. Texanum, Buckl. Texas Millet, Texas Panic Grass.—
A leafy annual, -5 ft. high, sparingly branehed. Leaves 6-8x
-1 in; soft with rough margins. Paniele 6-8 in. long, narrow,
erect, spikelets obleng, pointed. TLower, empty glume half as long
as the seeond, acute, 3-nerved. 'The upper glume 5-7 nerved.
The floral glume transversely wrinkled.

For most of the following I am indebted to Dr (. Vasey.
This grass is a native of Texas. It is a grass of rapid growth,
sueeulent, yielding a large amount of forage.

Mr. Pryor Lea, of Texas, after trying it for some years, con-
siders it superior to any grass that he ever saw for hay, It is a
mueh more certain crop than millet, and eultivated with less
labor, and all kinds of stock prefer it. It prospers best in the
warmest season of the year.

A. W. Ravenel, of 8. C., has tried Texas millet for several
years, and esteems it very highly.

Dr. Phares, of Mississippi, says: < In habit it is mueh like
erab grass, which is inclined to erowd out this millet.”’

Prof. S. B. Buckley, of Texas, says: It grows thick and very
rapidly, one or two months being sufficient to bring it to maturity
for hay. It thrives best on the Colorado bottom lands, yet I
have seen it growing on poor upland soil, but it was dwarfed at
least one-half. It may be cut twice or three times a year.”

It need hardly be said that this grass prownises nothing for the
northern United States.

AVENSY, L.

Spikelets 2-flowered, very rarely 1-flowered, panicled, rachilla

jointed between the flowers, lower flowers, at least, perfect, the

upper often male or imperfect. Empty glumes persistent below

Fra. 84.—Panicum Taxanum (Texas Millet); nuinbers 1, 2, top of a plant; 3, dorsal
view of spikelet ; 4, front view; 5, side view; 6, floral glume; 7, side view of floral
glurme and palea.—(U. 8. Agricultural Department, details by Scribner).
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the joint. membranous, slightly unequal. Tloral glumes con-
vex on the back, acute, 5-9-nerved, often briefly 2-fid at the apex,
the lower ones including a perfect flower and bearing on the back
a twisted awn, the upper ones awnless, including a staminate or
neutral flower. Palea narrow, 2-toothed or 2-fid. Lodicules
2-fid.  Stamens, 3. Styles short, distinet, stigmmas hairy., Cary-
opsis oblong or long-fusiform, pubescent or rarely smooth, some-
times deeply grooved, included by the floral glume and palea,
free or more or less adhering to the palca.  Annuals or perennials.

Species about 40. Tound in many temperate regions.

A. flavescens, L. Yellow Qat, or (folden Oat-Grass.—An
ereet, smooth, glabrous perennial, culm 1-2 ft. hi., stoloniferous.
Leaves flat, sheaths hairy; ligule truncate, ciliate. Panicle open,
branches in § whorls.  Spikelets compressed 4 in., 3-4 fld., shin-
ing, yellowish. Empty glumes ovate, acuminate. Floral glumes
keeled ; awns divergent.

According to Baron Lawes, it is tufted, of rather weakly habit,
the culms few and slender, producing flowers in June and July.
It is found in cool. dry pastures and light soils. It is hardy and
seeds early, is never sown alone, bnt is recommended as a minor
ingredient with others for permanent pasture.

The seed is very often adulterated with seeds of Airw feruosa,
which is not worth raising.

1 Lave seldom seen yellow oat grass in the pastures of the
United States, and on trying it for several years in Michigan, I
am compelled to say that it seems to promisc little for this
country.

HOLCUS, L.

Spikelets 2-fid., usually in collected dense oblong or interrupted

panicles, rachilla jointed above the empty glumes, extending

bevond the flowers as u «mall stipe; lower flower perfect, the

¥i1a. 85.—. e Aavescens (Tellow Oat Gras-i, o, A\ short plani. - (Sutton), «, spike-
let. —Scribner -
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upper male. Kmpty glumes persistent below the joint, keeled,
the lower 1-nerved, acute or acuminate, the second broader,
3-nerved, acute or awned. Floral glumes shorer than the
empty‘ ones, membranous, the lower awnless, at length firm,
inelnding a perfeet flower, the upper quite similar, but including
a staminate or nentral flower, and bearing on its back a slender
curved awn. Palea narrow, 2-kecled. Lodieules oblique, acumi-
nate. Stamens 3. Styles distinct, stigmas feathery. Caryopsis
oblong, included by the firm glume, free. Soft annunals or
perennials. Leaves flat or rarely convolute.

Species 8, belonging to Europe or Africa,

H. lanatus, L., Meadow Soft Grass, Yelvet Grass, York-
shire Fog, Salem Grass, White Timothy, Velvet Mes-
quit Grass.—A soft perennial, culms 6-24 in., ascending, leafy.
Leaves flat, upper sheaths inflated; ligule short. Panicle 2-5
in.. whitish green, often pinkish; branches 2-3-nate. Spikelets
t+ in., elliptic-oblong; empty glumes acute, nerves strong.
[Specifie ¢haracter after Ilooker.]

Velvet grass is mentioned here because it is so soft, velvety,
conspicuous and handsome, that every one at once becomes inter-
ested in knowing the name and value, but it is still questionable
whether it is worthy of eultivation anywhere.

Holcus lanatus is very productive of seed, and somewhat
resembles vrehard grass. The whole plant has a grayish aspect
of pale white eolor often tinged with red. It is very common in
England, and has been introduced with other seeds into various
parts of this country. During summer on the moist old pastures
of New England, we have often seen bunches untouched and
going to seed, while June grass, red top and white clover were
kept closely eropped.

Baron Lawes says: ¢¢ This grass is not liked by cattle cither

F1a. 86.—Holcus lanatus (Velvet Grass); a, A plant; b, spikelet; ¢, back of upper
empty glume; d, two florets, without empty glumes.—(Scribner.)
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194 HOLCUS MOLLIS, L., CREEPING SOFT GRASS.

when green or in hay, being too soft, spongy, and insipid. It is
almost a weed, tending to usurp the land, and is one of the few
poor grasses which is not reduced but increased by manuring a
meadow [of mixed species]. The sced should he carefully
exceluded.”

Dr. Phares says: ‘It has been introduced into Texas, and
constitutes nine-tenths of all the so-called mesquit grass planted
in the Southern States. It grows much larger than in the Fastern
States or in England; and it secins too, to be more valuable and
greatly improved here. It grows two to four feet high in the

South.””

Holeus mollis, L., Creeping Soft Grass.—This much resem-
bles the former grass, but is not so common. In Great Britain
the creeping habit makes it very troublesome. The nodes are
villous, awn inflexed, exserted. Much like H. lanatus, but

usually more slender.
CYNOSURUS, T

Spikelets dinorphous, tascicled in a dense onc-sided spike-like
panicle; the terminal fascicle 2-3 fld., flowers perfect. the lower
consisting of 1-2 neutral flowers. Rachilla of the fertile spikelet
usually jointed above the lower glumes. The empty glunies
linear, lanceolate, acute or short awned. Ifloral glumes broader,
membranous, 1-3-nerved, mucronate or awned at the apex or on
the back. The terminal one narrower, empty, inclosing a stam-
inate flower, or reduced to an awn. Glumes of the sterile spike-
lets distichons, pectinate, all emipty, sub-equal, linear, subulate,
1-nerved ; rachilla continuous. DPalea of the fertile fiower nar-
row, 2-toothed. Lodicules with a basal lobe. Stamens 3. Styles
distinct, short, stigmas plumose. Caryopsis oblong or elliptieal,
included by the glume and palea and adherent. Tufted annuals
or perennials with flat leaves. The sterile spikelets form an invo-

luere to the fertile one.
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Species 3 or 4, found in Europe, western Asia, and northern
Africa.

C. eristatus, L., Crested Dog’s Tail.—A stoloniferous per-
ennial, 1-2 ft. hi., culms terete, ereet, smooth. Leaves short,
narrow, slightly hairy; ligule 2-fid  Spike 1-2 in., linear.

It has long been found in most meadows and pastures of Great
Britain and the continent of Europe. . It is still recommended by
nearly or quite all those who sell grass seeds, especially for perma-
nent pasture and lawns on dry light land, but we notice that
somc of the most observing and indepcndent farmers in those
countries seldom recommend it or use it on their lands.

Dr. Lindley said: *¢Its roots are long and wiry, and deseend
deep into the ground. It was quite early used for pastures and
lawns; not very nuntritious, not a favorite with stock.”

Baron J. B. Lawes says: “This grass has a wide range of soils,
and grows in dry, damp, and even in irrigated lands, and varies
in character accordingly. It.is better for pasture than hay, and
was unable to maintain even a moderate degree of prominence
where the conditions were favorable for the luxuriance of other
graminaceous species.”’

The late James Buckman said: ¢ We think it has been over-
much cultivated. It is not a favorite with deer or Southdowns.
The culms soon become wiry and make poor hay, neither in
quantity nor quality is it worthy a place in a good meadow.

““The eulms are much used for straw-plaits, for which they
are well adapted, both from their fineness and strength.”

It is seldom met with in this country, and judging from our
own efforts to grow this grass, we have little to expect in its

favor
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CHAPTER VIL
EARLY ATTEMPTS TO CULTIVATE GRASSES.

Meadows of the Romans.—It will be unsafe to enter into
details in reference to the time of introduction of most of our
valuable grasses, HEven to the present day, there is much un-
certainty and confusion of the names of grasscs.

As a matter of history it may not be out of place to read a few
extracts from L. J. M. Columella, the old Roman, who wrote
about A. D. 50:

“The hay which grows naturally in a juicy soil, is reckoned
better than that which is forced by constant watering. Land
that shelves gently, if it is either flat or well watered, may be
reduced into meadow; but such a level ground is most approved,
which, having a very small gentle descent, does not suffer the
showers nor the rivulets that flow into it, to abide long in it; or
if any water comes upon it, it ereeps oft slowly; therefore, if in
any part it be low and marshy, and the water stagnates npon
it, it must be carried off by furrows; for either great abundance
or searcity of water, is equally pernicious to grass of all sorts.”

After speaking of removing brush, briars, and weeds, he says:
It is important that we neither allow a hog to feed therein,
because, with its snout, it digs up and raises the turf, nor larger
cattle, unless when the ground is exececding dry, beecause they
sink their hoofs into it and bruise and eut the roots of the herbs.
Nevertheless, the sccond year we will allow smaller cattle to be
admitted, after the hay harvest is over, provided the dryness
and condition of the place will suffer it. Then the third year,

when the meadow is become more hard and solid, it may receive

F1a. 87.—Cynosurus cristrtus (Crested Dog’s tail); a, A whole plant ; b, ¢, two views of
a spikelet.—(Plant from Sutton, spikelets by Scribner).
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greater eattle also. Moreover, the leaner and pendent plaeces
must be assisted and refreshed with dung. Prudent husband-
men commonly lay more dang upon a hill than a valley, beeause,

as I said, the rains always earry the fatter matter down to the
lower grounds.”

““ There is a measure to be ohserved in drying hay, that it be
put together neither over dry nor yet too green; for, in the first
case, it is not 2 whit better than straw if it has lost its juiee; and,
in the other, it rots in the loft if it retains too much of it; and
after it is grown hot it breeds fire, and sets all in a flame. They
do not put it up in mows, before that they suffer it to heat, and
coneoct itself, and then grow eool, after having thrown it loosely
together for a few days.”

Here in a few lines we get the aneient idea of seleeting lands
for meadows, of drainage, of elearing out weeds, of keeping hogs
and cattle off from newly seeded land, of applying manure, of
storing hay, of spontaneous eombustion.

The First Meadows of Great Britain.—It is not yet very
long sinee the first efforts were made to improve pastures in
Great britain.

1o his Mystery of Husbandry Discovered und Laid Open, J.
Worlidge, in 1681, writes: ¢ Ray grass, by whieh they improve
any cold, sour elay weeping lands whielh is unfit for sainfoin,
hath the precedence of all other grasses, these are lucerne, elover,
tares, spurry, and trefoil.”> This is the first mention made of
rye grass in eultivation, and for many years it was the only true
grass, the secds of whieh were intentionally sown. Timothy
was introdueed into England by the soldiers who returned from
this eountry in 1776. Orehard grass began to be sown about
the samme time, and sinee then the number of varieties has stead-
ily inereased. Some of the above, as wecll as the following, is
adapted from Gould:

The making of artifieial meadows began to reeeive attention
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even from the first settlement of this country. In a work writ-
ten by Jared Elliott in 1749, the cultivation of Timothy and
fowl meadow is strongly recommended, the latter grass is espec-
ially landed as in many respects better than any other.

Timothy and red top in the East werc sown very extensively,
and sea weed and fish were successfully used as manures. Al-
thongh we were thus early in forming artificial meadows and
pastures, our subsequent improvement has not kept pace with
our early enterprise, and we are now far behind England and
Scotland in this department of husbandry.

In 1824 4 new and most important stimulus to their eultiva-
tion was offered by the Duke of Bedford, who published his
work, giving an account of experiments inade by George Sinclair.
Sinece that time Parnell, Way, Lawes and Gilbert, Buckman and
Voeleker in Great DBritain have done much to advaunce our
knowledge. Numerous prize essays and other communiecations
have appeared, and progress has been rapid and substantial, yet
even in Great Britain as late as 1882, onc of the best experi-
menters, C. De L. F DelLaune, says: ¢ Unfortunately for owners
and occenpiers of land, the grossest ignorance prevails about
grasses. 'To many almost every herb that is green is considered
to be grass.”

Progress Has Been Yery Siow.—Most of the following para-
graph is taken from Gould:

It will not be denied that farmecrs, in general, bestow much
less care, or thought, upon their meadows than they do upon
their grain lands. Not many can name for certain half a dozen
kinds, and not one farmer in ten thousand knows the names of
the grasses growing on his farm, or can discriminate between
them. Grass is grass, and that is all they trouble themselves to
know. Very many are not aware that they have any other va-
ricties than Timothy, clover (which is not a grass) and red top

growing on their farms, although they may have a dozen or
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twenty other species; much less do they understand the peeuliar
properties and the relative values of the different species.

2

“Not long ago,”” says Gould, ‘““we noticed a large tract of
Lynte grass, Elymus villosus, growing on the banks of a rivulet.
We asked the owner of the land, who had lived on it over thirty
vears, whether his cattle relished it? He told us he did not
know; he had never noticed it, and eould not tell whether the
cattle would eat it or not. He had seen it growing there all the
time in great abundanee, but never knew its name, never in-
quired what it was, nor what 1t was good for. Meadow fescue,
Festuca pratensis, is a very common grass in the eounties border-
ing on the Hudson river, constituting about one-fifteenth of the
crop on the meadows. When it first came in flower this year we
asked the first six farmers that we met with what they ealled it.
Not one of them could name it; they were not quite sure that they
had it on their farms; they had something that looked like it,
but they were not sure that it wus the same. Two of them
thought that it was June grass. The differenee between the two
is so marked that an intelligent farmer should no more confound
them than he shonld confound a horse and a cow.™

Why Grasses are Not Better Known.—Improvements in
agriculture have always advaneed slowly, with the exception of
farm implements, whieh have not generally been invented by
farmers, but by mechanies. Probably no class of men adhere
more tenaeiously to old praetices than the farmers. They have
had great respeet for fashion and the tradition of their fathers.

(rasses have often been recommended under wrong names, or
from a very limited observation, or from selfish motives. Per-
haps the seed was poor and failed to grow. The farmer is
puzzled und returns to his old ways.

The grasses form an exeeedingly natural family, and for this
very reason it is difficult for a beginner to readily distinguish

individual differenees. A certain grass varies mueh in different
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situations and at different stages of its growth. 'The grasses have
a great deal in eommon, and to a beginner all look alike.

Even for a pretty good botdnist, there is no denying the fact
that it is quite a task to learn to recognize our common grasses.
Still, it is no more diffieult than to mateh horses well, to judge
the weight of a hog, or to pick out a good eow by her general
appearance. The grasses have small flowers, and these are likely
to pass unobserved, while the animals referred to, by daily asso-
ciation soon become familiar.

What Have Been Sown in Great Britain.

grasses and elovers have bcen recommended in various mixtures

The following

for meadows and pastures. In this eonnection, also, we give
the number of pounds to the bushel and the number of seeds to
the ounce. Most of the leading seedsmen advertise and recom-
mend a different seleetion of grasses for each geologieal forma-
tions; one for the London clay; one for the Upper Cretaceous;
one for the lower; one for the Odlite; one for the Oxford Clay;
one for the Lias; others for the New Red Sandstone, Carboniferous
Limestone, Coal Measures, Old Red Sandstone, Upper Silurian,
Lower Silurian. Lists are inade out for rieh loams, poor stiff
elay, light soil; for oue year, two years, three years, and for per-
manent pasture and meadow. Many species are nsed over and
over in different mixtures but in varying proportions. For ten to
thirty or mnore speeies are usually named for eaeh mixture.

The writer quite agrecs with James Hunter. an English seeds-
man, who says: “Althongh mueh has been said about geolog-
ical formations’ in eonneetion with tlie grasses, this has really
a very unimportant bearing upon the subjeet. and it is more
likely to lead to confusion than otherwise. Four-fifths of those
desirable for permianent pasture will thrive upon all good soils.
To ring the changes upon the twenty grasses and elovers through
some fifty different geologiecal formations, is nothing better than
a piece of pedantry. For all praetieal purposes, it is quite suf-
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ficient to know the general character of the soil and the situa-

tion.” 'T'o add to all this, the soils of some formations vary

much in fertility and physical conditions.

The more of mystery and complication a seedsman can make

out of this subject the more the farmer is likely to rely on his

statements, and the more easily can he be deceived.

Pounds Seeds

GRAMINEJE. tothe | tothe

| Bushel. | Ounce.

|
Agrostis stolonifera, Fiorin or Marsh Bent______.......... 15 500,000
Agrostis vulgaris, Red Top_ ... ... | 14 | 425,000
Aira ceespitosa, Tufted hair grass__ ... - ... ‘ 14 132,000
Alopecurus pratensis, Meadow Foxtail . ____ ... ....._. 7 76,000
Anthoxantlium odoratum, Sweet Vernal. . ... ..c........ | 10 71,000
Arrhenatherum avenaceum, Tall Oat-grass.._._........... 12 21,000
Braclyypodivm sylvaticum, Wood Fescue grass........... 10 15,500
Cynosurus cristatus, Crested Dog’s Tail______ ... ______ 206 28,000
Dactylis glomerata, Cock’s Foot, Orchard grass......... 14 40,000
Dactylis glomerata, gigantea, Large Orchard grass....... 10 34,000
|

Elymus arenarius, Lyme grass.. ... ..o oommnioaiaaaos 11 2,320
Elymus geniculatus, Lyme grass_ ..ot ommanans 12 2,300
Festuea duriuscula, Hard Fescue. ... .. ... . ._... 10 39,000
Festuea elatior, Tall Fescue ... _______ . ... 15 20,500
Festuca elatior gigantca, Large Fescue. ... . . .. ..... 13 17,500
Festuca heterophylla, Various-leaved Fescue. .. _ ... ___ 12 33,000
Festuca gigantea, Giant Fescue________ . __________...___ 16 8,600
Festuca ovina, Sheep’s Fescue________ . _____ . ... .. 12 64,000
Festuca ovina tennifolia, Slender Fescue_ ... _____.____.__ 15 80,000
Festuca pratensis, Meadow Fescue_ . _______________._._. 15 26,000
Festuca pratensis loliacea, Darnel Spiked Fescue_._____._ 15 24,700
Festuca rubra, Red Fescue__ .. . ... 10 39,000
Glyceria aquatica, Water Meadow grass. . ....___._.._._._. 13 58,000
Glyeeria fluitans, Floating Water grass ... ... 15 | 83.000
Holcus lanatus, Woolly Soft grass. . ..ocoocoooooooaaaooo . 0 | 95,000
Holeus mollis, Creeping Soft grass.... ... __.......__. 6 85,000
Loliwm Italicum, Italian Rye grass. ... .. __._..._... 18t020  27.000
Lolinm perennc, perennial Rye grass_.. . ..._______..___ 18t030 15,000
Milinm cffusum, Millet grass_ . __________.___ .. .__..____ 25 80,000
Phalaris arundinacea, Reed Canary grass......o....... 48 | 42,000
Phlewn pratense, Timothy._ ... ... __..__..._._. 45 74,000
Poa nemoralis, Wood Meadow grass_. ... _._.......... 15 178,000
Poa nemoralis sempervirens, Kvergreen grass............ 15§ = 133,000
Poa pratensis, Juue grass - ..o ciicicccccaaeao- 14 243,000
Poa trivialis, Rough-stalked Meadow grass......c.....--_ 14 217,000
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Pounds Seeds

GRAMINE E.- -CONTINUED. to the | to the
Bushel. | Ounce.
Psamma arundinacea, Sea-reed_ ... ..o iooo.. 15 10,000
Trisetum flavescens, Yellow Oat grass.. .. .......owo... 5% | 118,000
LEGUMINOS.E.
Lotus corniculatus, Bird’s-foot trefoil ... ____________ 62 28,000
Lotus major, Large Foot trefoil ... ... ______.._______. 64 51,000
Medicago lupulina, Black Medick . ______.________________ | 63 16,000
Medicago sativa, Lucerne, Alfalfa___ ... ____._..._.._... 60 12,600
Onotrychis sativa, Sainfoin____________ ... ___..__._._.._ 26 1,280
Trifolium jiliforme, Yellow Suckling clover.._._ . ___.____ 65 54,000
Trifolium hybridum., Alsike clover. . __.__________._.___._. 60 45,000
Trifolium pratense, Red clover..________________.________ 60 16,000
Trifolium pratense perenne, Perennial clover . _________ 60 16,000
Trifolium repens, White clover_ ... ... __..__... 65 32,000
MISCELLANEOUS. ‘
Achillea millefolium, Yarrow ... . ___. 30 | 200,000
Cichorium intybus, Chicory ... . ... .. ... ... 32 21,000
Petrosclinum sativum, Parsley____..______._.____________ 41 12,800
Plantago lanceolata. Lance-leaved Plantain . ... __ e 52 15,600
Poterium sanguisorba, Burnet ... ... ... __. 25 3,320

From Morton’s Cyclopedia of Agriculture, we glean the fol-
lowing in relation to the number of kinds seleeted for each use or
gituation:

1. For alternate husbandry, 4 grasses, 5 clovers and others.
For permanent pasture, 10 grasses, 4 elovers.

For permanent pasture, 12 grasses, 6 elovers.

For permanent lawn, 12 grasses, 6 elovers.

For permanent, another mixture, 12 grasses, 5 clovers.
For permanent fine lawns, 7 grasses, 2 clovers.

For permanent lands for irrigation, 11 grasses, 2 clovers.
For permanent lands in orehards, 10 grasses, 3 clovers.

© W oN > o w0

For heathy and moory lands, 7 grasses, 4 clovers.

—
=

For deep mossy ground, 9 grasses, 3 clovers.

[y
Pt

. For marshy grounds, 8 grasses, 1 elover.

—
0

. For sandy woods, 11 grasses, 1 clover.

—
o

. For rocky and gravelly, 13 grasses, 4 clovers.
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14. Yor warrens, 8 grasses, 5 clovers.
15. For drifting sands, 3 grasses, 0 elovers.

These inetude in all 36 speeies of grasses, 10 of leguminous
plants and 5 of others, 51 in all. The best farmers of Great
Britain in more reeent times are inelined to rejeet quite a num-
ber of speeies heretofore enumerated for-sowing.

What Have Been Sown in the United States.—In 1838, in
a prize essay for which he received $50, S. D. Harris, of Ohio,
says: ‘“Of the grasses that may be ealled indigenous, and at
the same time having the virtues of what are called tame grasses,
there are but three kinds deserving of eulture in Ohio. These
are Poa pratensis, Poa compressa and Trifolium repens. And
all worthy of cultivation from any souree on arable land are
Timothy, red-top, orehard grass, red clover, and, for variety of
crop, occasionally German millet and common millet. We
should suffer no loss were all thie rest strieken from our fields at
once.”

In 1865, X. A. Willard reports that after making extemsive
inquiries of the best dairymen as to the kinds of grasses em-
ployed in old pastures, they report June grass, fow! meadow
grass, meadow feseue, red-top, wire grass and sweet vernal.
Timothy, orchard grass, red elover, and some other forage plants,
they report, grow in pastures and meadows.

A leading farmer, in his report for the Board of Agriculture
in 1868 says: *In Connectieut the almost universal praetiee is
to sow Timothy and elover, either with rye in the fall or with
oats in the spring. or in some few moist or rieh meadows to use
red-top.”’

During the same year, J. M. MeMinn writes: *“The pastures
of Pennsylvania contain June grass (there ealled * green grass’),
Timothy, red-top, false red-top (7ricuspis sesleroides), blue
grass (Poa compressa) and meadow feseue. In the meadows a
few others were found,™



WHAT HAS BEEN SOWN IN THE UNITED STATES, 205

As late as 1884, in the Northern States, among those who sow
sceds on their lands intended for meadows, very few sow any
other seeds than Timothy and clover. If left to themselves after
a few years several others come in onc way and another and in-
crease the variety and quality of old meadows and pastures.

It is not quite as trne in 1885, as it was when Gould wrote it
in 1869, that ¢ This Babel-like confusion of opinions demon-
strates elearly enough that we have no real knowledge on this
all-important subjcet, and that we rely only upon caprieious
guesses for the settlement of the problem.”

Cireulars or letters of inquiry in reference to the grasses for
pastures or meadows scldom bring valuable or trustworthy in-
formation.

From the above it will be seen that the list of grasses now gen-
erally sown in any Statc can be connted on the fingers of one
hand, while there are doubtless twenty or thirty which ought to
find extensive sale for the various uses and the varied soils and
climates of any large State. The list is growing, slowly growing
larger.

We wish to impress our readers with the very important faet
that little is definitely known regarding the grasses found in our
pastures, and still less is known in reference to those best
adapted to eultivation. As Gouldsays: ¢ We must fairly grap-
ple with the undoubted faet that the seienee of grass enlture is
yet in the early dawn of its infaney.”

The Englishman selects twenty or more; not including some
whieh are not trune grasses. He selects some kinds for thin soil
or upland pastures, others for stiff elays, others for rieh, deep
loams, others for meadows which are subjeet to periodiec floods
along the banks of rivers, and still others for irrigated meadows
in which the water ean be entirely controlled.

There must always be a differenee of opinion as to the merits of

grasses on account of the various soils, climates, seasons and uses,
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In looking over a large number of agricultural reports of the
Northern States we find in some of them muech space is given to
diseussions of the grasses by the farmers at their winter meet-
ings. There is much said about the eare of meadows and pas-
tures, with many repetitions. We eannot help being strongly
impressed with the idea that we need many more careful observ-
ers—farmers who are trained students of seience.

CHAPTER VIIIL
TESTING SEEDS. SOME COMMON WEEDS,

Seed Stations and Their Work.—Whether a sced is liable
to grow or not depends much on how it was eured and the nature

of the place where it has been stored. In the following aeceount
of some experiments this subjeet will reeeive some attention.

The first station for testing seeds was established by Dr.
Knobbe, of Saxony, in 1869. In Germany, in 1878, upwards of
forty of the experimental stations had attached to them a seed
eontrol department, and 14 of these did nothing else.

Adulterations.—These stations discovered adunlterations of seeds
whieh were ‘“most ingenious in character, harmful in effect, and
remarkable in amount.””  One praetiee is to kill sceds by boiling
or baking and mix them with some desirable sceds whieh they
resemnble. The dead seeds in that ease tell no tales.

Old secds, or secds of another variety, are often dyed or
bleached with sulphur, and uscd to adulferate good seeds of red
elover or some other speeies. Old seeds are dressed with oil and
sometimes rubbed by maehinery to improve their appearance.
Seeds of rye-grass and Italian rye-grass are offen adulterated
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with those of chess, which they much resemble. Holcus lanatus,
a poor grass, is also found in rye-grass. Meadow fescue is largely
adulterated with that of perennial rye-grass, a cheaper seed of

less value.

F16.89.—e¢, A floret of peren-
nial rye grass; f, the same en-
larged ; g, the otherside of the
base. Observe the difference
in the apexes, difference in the
piece of the rachis held by
6 each, though this is not uni-

- formly as here shown. Ob-
F1G.88.—¢, A floret of meadow serve the base of Fig. 88 is

convex, while that of Fig. 89 is
flat or concave.

fescue ; f, the same enlarged ;
g, the other side of the base of

same.

Crested dog’s-tail is largely adnlterated with Molinia cerulea,
which is of no value.

Seeds formerly sold, even by the very best seedsmen, were
more or less tampered with, and they wcre careful to adulterate
their seeds about so much each year to prevent troublesome
questions.

In Germany, the mills ground quartz, it was sifted, eolored,
and mixed with seeds of elover. Pure secds are quoted as ““net
seed,”” while dead ones are quoted as {70 or “000.”’

James Hunter, of England, in his seed eatalogue and treatise
on grasses, writes: < If it be asked how sueh a state of tuings
can be possible, the only reply that can be given is, that so com-
plete is the want of knowledge of this subjeet on the part of the

seedsmen and agriculturists, that almost any species of adulter-
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ation of grass seeds may be practiced without fear of detection.
It is probable that not ohe scedsman in twenty knows all the
species of grasses commonly used for permanent pastures, or the
secds of the various spceics of grass seeds he sells.”

In 1877 the writer began testing seeds sold in thiscountry, and
found many that were poor and unrcliable, cspecially the more
uncommon grass seeds, most of which are imported. Grass
seeds vary much in weight, owing to the fact that they are
usunally sold in the chaff, which is not always well filled. For
this reason it should always be bonght by wecight, remembering
that if dry, the heavier the sample, the less empty chaff it is
likely to contain.

Concerning poor seeds Professor Shelton remarks: < The
difficulty experienced by farmers in securing good seed has been
a serious obstacle in the way of grass culture in Kansas. We
have reason to know that the complaint regarding the guality
of grass seeds rctailed in the State is as just as it is universal.
The special cause of this trouble in Kansas seems to grow out of
the fact, that, as a rule, the trade in grass seeds is not a large
one as yct, anywhere; and seeds whicl are not sold any one sea-
gon, arc carried to thc next. In this way, secds which were
originally good are badly damaged, or their vitality is totally
destroyed by being kept year after year in damp cellars and
mouldy warehonses. But more than this, seeds are often worth-
less in the start, from having never been properly matured, or
from injury received in the field or mow beforc threshing.”

Doctoring and adulterating and sclling such seeds is worse
than selling 100 yards of cotton thread for 200 yards, or deceiv-
ing in the weight or cost of tea, coffee or sngar. The sale of
poor secds affects the future crops as well as the present one.

In German seed-stations the following kind of work is done:
determination of the species, the amount of impurities and their

nature, the germinating power of sceds, thec total weight of the
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seeds, their specifie gravity, their weight per bushel, detection
of dyeing, bleaching, oiling, etc.

The apparatus needed is very simple, consisting of a small
magnifying glass, some sieves of various grades, bellows, foreeps,
delicate scales, thermometers, jars, test-plates, chemieal tests,
and a good knowledge of botany. Some genuine seeds of the
eommon weeds and grasses are useful for eomparison. '

The sample should be carefully and fairly drawn from the
whole, and well mixed. As a general thing for eonvenience, 50
or 100 seeds or multiples of these numbers are eounted out.
They may be placed between layers of moist flannel or thick
woolen paper, and kept in a temperature of 50 to 60 degrees
F. A dish of damp sand, with a paper or eloth on top to hold
the seeds, over which is another eloth, is a very satisfactory
arrangement,

What kind will nsually Germinate and what will not.

Seeds of the eommonest grasses, sueh as Timothy, orehard grass,
June grass, red top, and the eommon elovers, are generally very
good, containing from two to twenty per cent. of impurities,
whieh eonsist mostly of dirt, straw and ehaff.

The seeds of the less eommon grasses, sueh as perennial rye
grass, the feseues, meadow foxtail, oat grass, crested dog’s tail,
sweet vernal possess a very low vitality, almost without exception.
These are mostly imported from Europe.

In 1877, the writer tested grass seeds purchased of one of the
bess known seedsmen of New York. Four lots of 50 seeds each
were tested, with the following results given in per eent. In
each case what appeared to be a seed was tested. Most of these

were in the chaft:

Hard fescue, 13 per cent. Red-top, 14 per cent.

Rhode Island bent, 7 per cent. June grass, 3 per cent.
English rye-grass, 5 per cent. Reed canary grass, 3 per cent.
Rough-stalked meadow, 2 per cent, Meadow foxtail, 4 per cent.
Schreeder’s Bromaus, 60 per cent. Sheey’s fescue, 1 per cent.

oA
i
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‘Wood-meadow grass, 1 per cent.
Meadow fescue, 7 per cent.
Sweet vernal, 15 per cent.

Tall fescue, 11 per cent.

Darnel spiked fescue, 5 per cent.
Orchard grass, 27 per cent.
Hungarian grass, 51 per cent.

% Yellow oat grass, 11 per cent.
Timothy, 68 per cent.

Italian rye-grass, 21 per cent.

Creeping bent, 2 per cent.
Crested dog's-tail, 8 per cent.

Large red clover, 88 per cent.
Medium red clover, 88 per cent,
Bokhara clover, 48 per cent.
Italian clover, 82 per cent.
Lucerne, 74 per cent.

‘White clover, 84 per cent,
Alsike clover, 64 per cent.

The writer had kept some home grown seeds at the Agricuit-
ural College for two or three years in several different rooms, one
of which was a damp basement, These seeds were shelled out,
as were the seeds taken from the samples purchased from the
New York seedsman:

NEW YORK SEEDS. COLLEGE SEEDS

Shreeder’s Bromus, 64 per cent. Shreeder’s Bromus, 96 per cent.

Sheep’s fescue, 0 per cent. Sheep's fescue, T2 per cent.

June grass, 6 per cent. June grass. 28 per cent.

Rye-grass, 18 per cent. Rye-grass, 74 per cent.

Meadow fescue, 6 per cent. Meadow fescue. 92 per cent.

Orchard grass, 66 per cent. Orchard grass, 82 per cent.
9

Red clover, 94 per cent. Red clover, 52 per cent.

Seeds taken from packages with low vitality will vary much in
different tests, but good fresh seeds run high and quite nniform.
Good seeds will stand the most abuse.

Will Seeds Sprout More Than Once? It is the opinion of
many that seeds once sprouted and well dried will never sprout
again.  “To sprout” mecans ““to germinate.”” **to vegetate,”
*to begin to grow,”” ‘“to shoot, as the seed or the root of a
plant.”  In each of the cases considered the roots died at the
end of cach test, and new ones pushed out when moistened.
The same plumule lived over. or endured all the changes.
Wheat and rye and oats will start to grow after drying for several

times, often for six or more tinmes.
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How to Procure Seeds that are Good and True to Name.
~—1It has been shown that there are many diffieulties in the way
of making improvements in the seeding of land to grass. Our
farmers usually buy two or three common sorts offered in the
market. In England the seedsmen have largely prescribed the
kinds to be used for mcadows and pastures, and they are natu-
rally inelined to recommend what is to them most proficable aud
easily obtained. Where land is to remain in grass for some
vears it is very important to make the right selection of seeds.
The leading seedsmen keep experts, as they call themsclves, for
the purpose of giving information on this subject.

They take contraets at special rates for laying down a certain
number of acres to grass.

The Royal Agrieultural Soeiety employs a consulting hotanist
to examine samples of seeds offered in the market. e has fees
for performing eertain work. To report on the purity, amount
and nature of foreign materials, perfectness, and germinating
power of a sample of seeds the fee is five shillings. The couneil
have established a standard for the examination of seed:.

1. That the bulk be true to the speecies ordered.

2. That it contain not more than five per eent. of sceds other
than the species ordered.

3. That the germinating power shall be, for cereals, green
crops, clovers and Timothy not less than 90 per cent.: for fox-
tail not Jess than 20 per cent.; and for other grasses not less
than 70 per cent.

Seedsmen in England and Germany will now guarantee seeds
in aeccordance with this standard.

In England, in 1869, after enaeting a law against ‘“doctor-
ing 7’ seeds, they nearly or quite disappeared from the market.
The consulting botanist had only seen two samples in five years.
Killed and dyed seeds are gone, but dead seeds may still be
found.
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Notwithstanding the Jaws enacted, and care taken, it is by no
nreans eaxy to secure good seeds true to name.

Mr. De Laune, in Jour. Royal Ag. Soc., in 1882, says: ““How-
ever careful I was in my orders, and from whatever seed-market
I ordered my seeds; the percentage of rye grass, soft woolly
grass, and other bad grasses and weeds, was beyond all belief.
T learncd that good seed was most difficult to get. I consulted
the botanist, and to my great amazement was told that my seed
bought for meadow fescue was all rve grass, and the rough
meadow grass wus all smooth meadow grass. I have, since these
exioeriments, never sown any seed except after the sample had
been examined by the consulting botanist; and have, in conse-
quence, obtained results most satisfactory to myself. I have
found it necessary to examine seeds from different parts of every
sack. T regret to say that there is no seed-merehant I would
trust without the seed was examined by the consulting botanist.™
And vet & leading seedsman in Eugland says: ¢“The seedsman
shounld be treated with much the same sort of confidence as the
family doctor.”

Doubtless my readers will be glad to see the following quota-
tion from the Amnnual Report of the consulting botanist,—W
Caruthers, of the Royval Agricultural Society for 1884:

¢ During the past year I have examined 701 samples of seeds
for the members of the society. besides replving to inquiries
regarding the nature, habits, and names of weeds, and the best
way of dealing with thewm ; the diseases of cultivated plants; and
to various matters affecting the crops of the farm. 1 have
examined 69 samples of meadow fescue, and 46 of tall fescue, in
all 115 samples, as compared with 85 in the previous vear,  Sixty-
five per cent of the samples of meadow fescue were free from
weeds and seeds of other grasses, as against 26 per cent of last

year. The principal adulterant employved is vyve grass; but the
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use of this seed is very greatly lessened. [This is on account of
the work of the consulting botanist. |

““Seventy-six samples of cocksfoot [orchard grass] were on the
whole pure.  Six per cent had some small rye grass seeds in them,
and in onc case 20 per cent of Yorkshire fog (Holcus lanatus,)
were included in the sample.

““A fair proportion of 65 samples of meadow foxtail was found
good. No less than 64 per cent of the samples of Agrostis alba
var. stolonifera, fiorin or creeping bent, were infested with ergot,
a most dangerous fungus.

“Out of 126 samples of clover, 19 per cent of the red clover
contained seeds of dodder, and 25 per cent of the alsike contained
seeds of this parasite.

““ Fewer samples of grass mixture have been submitted to me
during the past year, but the samples examined have more firmly
convinced me that it is most undesirable for growers to purchase
their seed in this form. One mixture consisted entirely of rye
grasses, with some trefoil and a little clover, and in addition the
rye grass was infested with ergot. Another consisted of rye
grass with onc per cent of other grasses and clovers.”

If railroad companies find it necessary to employ engineers,
if trustees think it best to employ a landscape gardener to lay out
a park or cemetery, if builders employ architects, why should not
the farmers, at a trifling expense to each, employ a consulting
botanist at an experiment station, to examine seeds before
purchase ?

We look forward with hope to the time when every State shall
have one or more such stations.

To some extent, the following plan adopted by Professor Shel-
ton, of Kansas, will work well :

““Our practice, which has been entirely satisfactory, has been
to send to those dealers who make a specialty of grass seeds in

the sections where the seeds are raised. We have always sent
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to the large eastern dealcrs for our grass seeds, and to Denver
and San Francisco for our alfalfa seeds. This may not be the
best plan, bnt it has been satisfactory as to the quality of the
seed procured and as to the price, which, including the freight,
we have found to be considerably less than that asked by local
dealers.™

Weeds in the Meadow.—A weed is now generally described
as a plant out of place, or growing where it is not wanted. All
the pasture grasses are weeds, if they grow in our garden or corn
field. 1n some countries potatoes become weeds. A plant may
be a troublesome weed in one country and not in another.

R. W Emerson entertained a very hopeful view of weeds, and
defined one as ‘“a plant whose virtues have not yet been dis-
covered. * 9 * * Every plant probably is vet to
be of utility in the arts.”

A large majority of our worst weeds are foreigners, and have
come from Europe, Asia and South America. It is just so with
the fields of Anstralin and New Zealand. Most of the weeds are
introduced on to a farm by being sown with seeds of the grasses
and clovers; occasionally they come from fresh manure or from
waste places, or slovenly farms in the neighborhood. Most of
them arc following the tide of emigration and are ‘‘going west,”
but a few are taking the opposite course, such as Rudbeckia hirta,
L. Dysodia and Matricaria discoidea, D. C.

In the words of Dr. Thurber: ¢ Weeds seem to be naturally
well provided for distribution, but the careless farmcr sows
them broadcast by the handfnl, and does what natnre cannot do
—he puts them in well prepared soil, where they will be sure to
grow. In the month of March hundreds of farmers will sow
their clover. Next summer, or later, we shall have from some
of them letters and_specimens. ‘A new weed has uappeared in
my field, or meadow, and threatens to kill out everything else.
What is it, and how shall I get rid of it? Where Jid it come
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from?’ The answer will be: “You carefully sowed it that cool
March day with your clover.” ™’

Plants are assisted to become weeds by produeing many seeds,
by ripening with the erop so the seeds are harvested with.it, by
ripening before the erop and scattering seeds on the ground, by
produeing seeds whieh are not easily separated by sieves, by pro-
ducing very small seeds which escape notice, by having a supply
of hairs that they may be carried by the wind, or some awns or
hooks to hold fast to animals, by remaining a long time in the
soil without losing their vitality, by producing long or thick roots
not easily eradicated, by producing bulbs, or long root stocks, by
being offensive to all kinds of stoek so they are allowed to grow
and multiply.

Clay soil is less likely to be troubled than loam or sand.

Some of the weeds which interfere with the growth of grasses
and clovers in the Northern States are here enumerated, with

figures of a few and remarks in reference to all.

Fi1G. 90. Fic. 94, Fic. 95.

Fic. 9. An achene or fruit of Ranunculus bulbosus, L. (Bulbous Crowfoot.) A
troublesome perennial with yellow flowers, found in the northeast. Side view and
cross seetion, 1x10.—(Sudworth).

Rﬁmlt)nc]%lus acris. L. {(Tall Crowfoot.) Much resembling the last though destitute
of the bulb.

FrG. 91. Brassica nigra, L. (Black Mustard,) 1x15.—(Sudworth.)

F1G. 92. Capsella Bursa-pastoris, Mcench. (Shepherd’s Purse.) 1x20.—(Sudworth.)
chIiG' 93.h1)LIypem'Lum protificum, L. (Shrubby St. John's Wort), two views. 1x20,—
(Sudworth.

F1a. 94. Silene inflate, Smith, (Bladder Champion.) 1x16.—(Sudworth.)

Fi16. 95. Cerastium vulgatum, L. (Mouse-ear Chickweed), two views of a seed,
1x25.—(Sudworth.)
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Fic. 9. Fiag. 97, F1G. 98,

F1c. 9. —Stellaria media, Smith, (Star chickweed.) A seedlyingonone of its two flat
sides. 1x20,—(Sudworth.)

Fra. 97.—Mollugo verticillata, 1. (Carpet-weed.) Two views, a, looking towards one
edge; b, lying on one side. These are muc_h like chickweeds.  1x44.—(Sudworth,)

Fi1G, 98.—Papaver Rhaas, L. A seed of poppy. Two or three species are quite
troublesome in some places. 1 x30.—(Sudwortl.)

Fra, 99, Fig. 100,

F1G. 99.—Portulaca oleracea, L. (Purselane, ‘ Pusley™}: a, seed lying on one side, b,
standing on edge showing seed scar. 1x12 —(Sudworth.)

Fra. 100.—Malva rotundifolia, 1., (Common mallow,) Thislow perennial seeds freely
for some months in the year, sending down a long, stout root. 1x18,—(Sudworth.)

Erodivm ciewtarivm, 1. Her. Alfilaria, Pin-clover, Pin-grass,
Thix plant helongs to the geranium family, and
has become quite abundant in California. The
plant makes good pasture, but the seeds get
into the wool of sheep, and not unfrequently
pierce the skin of the animal. The seed of this
plant, by the aid of alternating drought and
moisture, can penetrate the soil after the man-

ner of Nipe spartea previously mentioned.

F1G. 101.—Erodium cicutarium, L'Her, (Alfilaria,) 1x3.—(Scribner,)
Medicago lupulina, L. (Black Medick.) This is a biennial or
perennial, and in habit much resembles white clover. The flow-

ers are yellow; the plant makes good feed, though there is less

F16. 103.—Oxytropis Lambertii. (Loco Weed.)—(U. 8, Agricultural Report,)
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of it than would be fnrnished by cither of the
clovers in cultivation. Tt b longs to the same
genus as Lmcerne, and is here mentioned be-
ase the sceds arve likely to he found mixed

with the seeds of grasses and clovers. It

makes a very fair pasture, especially on rich

1 100 i i ;
i 0 Medicagalup (lay Tand.  The reticulated pods adhere to the

Nonesucli.) Fruit or pod
onlarged.—(Scribner.) wool of sheep.

Loco Weed (Ouytrapix) grows ubout a foor high, and 1z qnite
erect in habit. It isfound on the dry prairies in the West. There
s another plant, dséragalus mollissims, which much resembles
the above species, which is also called Loco Weed. From the
Agrienltural Report for 18384 we learn that they often cause sick-
ness and death of cattle and other domestic animals. Tt causes
loss of flesh, lassitude, impaired vision, and finally the brain is
affected, the animal hecoming crazy. The animal may linger a
vear or two. No antidote has been discovered.

Pustinaca  sabiva, I Com-
mon Parsnip—has escaped from
cultivation and has become a
tronblesome, mnnsightly weed,
with poizonons roots.

Erigeron Canadense, 1. (Flea

bane, Iorse-weed, Mare = tail.)

Fi1G. 104 Daueus Carota, L. (Common Thjg jx an anuual which lorses
Carrot), a, whole tfruit; b, cross scction.

ced § s places, 1x8, g .
2 Goablosging weed in some plucex. 1x8 4 sheep will sometimes de-

vour, though it is nnsightly and of no valne.

AMekilliwa Millefoluiem, L. (Common Yarrow.) This plant bears
small heads with white ray flowers; the leaves ave twice prinnately
parted. It makes an inferior pasture, though in England it is
sowetimes recommended to sow in mixtures for permanent

pasture.
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Lrigeron awiewwm, Pers., E. bellidifolium,
Muhl., Z. Philadelphicum, L., E. strigosum,
Muhl., are other speeies of similar habit to fig-
ure 105, and arc quite unsightly and common
in thin meadows.

Rudbeckia hirta, 1. (Cone-flower.) This

hairy weed has a purple eone surrounded with

7 E‘chelos. AIErt’%aIron 1 a s ,
anadense, 1. ed- rav- 'S 3 =
baney e (Guas Yellow ray-tlowers. t is beeoming more com

0/ 0.X GhE) nmon, and has made its way from the West to

the New Kngland States.

Fr1c. 106, F1a. 107, F16. 108,
F1G. 106, —Achillcca Millefolium, L. An achene, two views. 1x10.—(Sudworth.)
F1c. 107.— Leucanthemum vulgare, Lam. (Ox-cye.) Achene enlarged.—(Scribner.)
F1a. 108.—Cnicus arvensis, (Canada thistle); an achene, also a cross section of the
same, 1x10.—(Sudworth.)

Leucanthemum vulgare, lam. (Ox-cye, White Daisy.) This is
one of the worst perennial weeds or weeds of any kind which
infests the meadows and pastures of this country. The seeds
are sown with grass seed.

Onicus arvensis, Hoffm. (Canada Thistle). This is often con-
sidered the arch fiend of weeds, and is too well known in many
localities. 'T'he heads are small and the scales of the involuere
scarcely prickly pointed. It is a perennial rooting very deeply.
Its course westward is likely to be checked by the fact that it has
usually failed to produce seeds on the prairies. It is often dice-
cious. Some account of this pest is given in connection with the

chapter on clover.
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Ragweed, Hogweed, Roman Wormwood, Ambrosia, is very
common, especially in old fields, Tt is a coarse, homely annual,
which one, not a botanist, would scarcely suspect was a member
of the aster family.

Fic 10¢ Fic. 111. Fic 112. F1c. 113.

F1a. 109.—Lappa officinalis, var. majyr Gr (Burdoek.) One of our worst wayside
weeds, carried on the fleeees of animals, 1x6.—(Sudworth.)

F1a. 110.—Two views of an achene of Anthemis Cotula, Mayweed). 1x15.--(Sudworth.)
F1:. l1l.—Ambrosia artemisiefoliu, L. (Rag weed), an achene. 1x8.—(Sudw 'rth.)
Fr1a. 112.—Cichorium Intybus, L. (Chicory, Succory), two views, 1x7.—(Sudworth.)

F1a. 113.—Tararacum Dens-leonis, Desf. (Dandelion), two views of an achene, desti-
tute of the long beak and pappas, which break off easily. 1x10.—(Sudworth.)

Chicory, Siceory, (Cichorium Intybus, 1.} has been introduced
as a substitute for coffec, and has spread in many waste places
in the older portions of the Northern States.

Plantago lanceolate, L. (Ribgrass, Narrow-leaved Plantain.)
This perennial herb has become extensively introdnced with
grass seed from the East. The flower stalk runs up quickly
after cutting, and thus becomes unsightly on
lawns. It has been found quite as nutritions
as some of our best grasses, but it affords only

a small amount of feced. Most kinds of stock

eat it when young. Sceds onght to become

. 114, — Plant .
mfgg;mlm.t,. (Ribaraee familiar to every one who makes a lawn or a
Narrow -leaved Plant-
ain), 2 views. 1x12.—- meadow.

(Sudworth,)
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Plantago major, L., (Common Plantain},
is not very troublesome when comparced with
the former species. Found about door yards.

Verbascum Thapsus, I.. (Common Mul-
A lein, Velvet-leaf.) The seeds of this biennial

Thapstis ' -
{apsus, Ly, (Common a16 very small and very numerous. V. Blat-

of a seed. 1%20.—(Sud- . . 0 o
worth.) tarie (Moth Mullein), is becoming com-

mon, and needs attention.

Linaria vulgaris, Mill. (Toad-
flax, Butter and Kggs.) This is
a vile nuisance in meadow or

pasturc. It seeds freely, and also

spreads very rapidly by its root-
F1G6. 116.—Linaria vulgaris, Mill. p J P ¥ by

(Toad-flax.) Two views of a winged -
peed. 1x15—(Sudworth.) - stocks.

Brunella vulgaris, L. (Self-heal or Heal-
all.) This is a small perennial herb, bear-
ing violet flowers. In dry, thin meadows
it is quite common and on the increase.

Cynoglossum  officinale, L. (Hounds-

Fia. 117.—Brunella, vui- o is is ¢ r plant bearing a
T R e tongue.) This is another ple ! g
all.) 1x12—(Scribner.)

nutlet containing hooded prickles.

F1G. 118.—Echium vulgare, L. (Viper’s F16. 119 —Echinospermum Lappula,
Bugloss.) This is somewhat ornamental, Lehm. (Stick-seed.) The small nutlets
but in some places has become very pro- are covered withadouble row of hooked
lific anid hard to eradicate. An angular prickles. It must be carefully kept out
wrinkled nut; two views, much enlarged. of sheep pastures; two views, 1x10.—
(Scribner.) (Sudworth.)

Cusewta Epithynaon, Marr, (Luacerne Dodder.) This is a para-

sitic vine which has occasionally been introduced with seed of
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Lucerne. It is likely to be destroyed by the careful farmer. As
soon as the slender vine from the sced gets fast to the stem of a
plant, the root of the dodder perishes. It takes nourishment from
the Lucerne.  The seeds are very small and spherical.  Sulphate
of iron (green vitriol), one pound to the gallon, sprinkled on
plants of dodder is said to destroy it, and will not injure the
Lucerne. A sieve of the proper size will remove theseeds.  The
seeds will renrain alive in the soil for some years. A gimilar cus-

cuta is parasitic on red clover.

Vi

N \*

Fic. 12l.— Amaranthus re-

F1a. 120.—Cuscuta Kp:thymum, (Dodder.r Plam troflerus, (Amaranth, Pig-

and an enlarged flower rc({uce\' . (Flore de Paris.) weed.) Two views of a seed.
1 x20.—(Sudworth.)

Asclepins Caornufi. Des. (Milkweed.) In light soils this ix
often a verv troublesome weed. The roots run deep and spread
in every direction. The seeds are carried by the wind.

Chewopodium album, L. (Pigweed, Lamb's Quarters.) This
rank annual weed, with two or three other species, ix quite com-
mon in “vaste places and in cultivated grounds.  They are not
troutblesome in pastures and meadows, but are mentioned here
because the seeds are sometimes met with in seeds of grasses and
clovers.

The seeds are fentieular, black, and glossy, and are mneh like
those of lwmaran!lis.

Another plant, or rather several plants of the genus Amaran-

thus. are often spoken of s pigweeds.  They are not very likely
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to be annoying m meadows or pastures, but the seeds are not

unfrequently found mixed with those of grasses and clovers,

F1a. 122, Polygonum Fia. 124, Euphorbia

aviculare, L., (Knot- Fia, 123. Rumex ¢rispus, L. Cyparissias, L. Two
grass. Doorweed.) 1 {(Narrow Dock.) Two views. views., 1x10.— (Sud~
+ 8.—(Sudworth.) 1x11.—(Sudworth.)} worth.)

F1c. 126, Urtica di-
oica, L. (Great sting-

Fic. 125. Enphorbia ing nettle.) This has Fig. 127. Bromus sec-
‘maeulata, L. (Spot- spread over low land alinus, L. ( Chcess de-
ted Spurge.) A creep- meadows in some pla- prived of glume and
ing weed, Two views. ces, 1x15. — (Sud- palea.) 1x3.—(Sud-
1 x15.—(Sudworth.) worth.) worth.)

Polygonum Perswcaria, L. (Lady’s Thnmb,} and some other
species of Polygonum have smooth, black flat seeds.

Polygonum aviculare, L, (Knot-grass) and some others have
triangular seeds, shaped much like small grains of buckwheat.
The secds of these two species, and of others, are often found
among grass seeds.

Rumex erispus, L. (Curled or Narrow Dock) and R. oblusifolius,
L. (Bitter Dock) are both common and troublesome weeds in
neadows. They are perennial and have long tap roots. The
seeds are three angled and like those of Polygonum.

Rumex Acetosella, L. (Sheep sorrel) is very common on poor,
light land. The sced has the shape of the species last named.

Euphorbia Cyparissies, L. (Euphorbia) has escaped from culti-
vation. It roots deeply, and has in some places become a great
pest.

Oecasionally seeds of common chess, or cheat, are met with in
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grass seeds. In a few instanees the writer has met with seeds of
ehess whieh had been rubbed so as to deprive them of the floral
glume and pulea whieh usually adhere quite firmly. Figure 118
gives some idea of chess in this condition.

For aeeounts and figures of the weeds, which are themselves
grasses, see the several speeies of grasses elsewhere deseribed.
The reader has no doubt had experienee with some of them, or
has heard of June grass, quaek grass, Eragrostis, chess, barn-
yard grass, erab or finger grass, the bristly fox-tails, burr-grass
and others, The grasses are remarkably free from poisonous
properties, there being only two ov three upon whieh rests any
serious suspieions.

For further aceounts of the weeds the reader will eonsult the
paragraphs on ¢ Seed Distribution ™™ and < Battle in the Meadow.”’

How to Get Rid of Weeds.—There arc two things to be done:
1st, prevent further seeding and the further introduetion of
seeds; 2d, destroy the seeds and the plants now in the soil.

Farmers cannot be too careful about the source of grass seed.
Weeds, und some of the worst type, are thus frecly distributed.
Where possible it is better and safer to grow one s own seed, or
procure it of some careful, thorough farmer ncar home. The
older the country, as a rule, the more likely it is to furnish ox-
cve daisy, yarrow, rib-grass, and other tenaeions and trouble-
some weeds.  Foul seed is dear as o gift. It is cheaper to pay
triple priee for clean seed than to be perplexed with the trouble
of getting rid of the weeds introduced. Some of the seeds
should be spread out on a table in o very thin layer to aid in the
discovery of the seeds of weeds which are liable to otherwise
exeape notiee.  Sieves and fang may remove some kinds entirely.
Many sorts of seeds, especially the small ones, will pass undi-
gested and nnharmed throngh the digestive organs of horses and
cattle. An ordinary eompost heap does not kill all unless every

portion is earefully turned in and heated.
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In certain cases, one or more hoed crops may be raised on the
land thoroughly summer fallowed. Pastures and meadows
should always be looked over carefully and the weeds dug or
pulled before the seeds are ripe, or taken off the ground if the
seeds are ripe.

Sheep must be kept from pastures until stick seed, hound’s
tongue, burdock and the like have been removed.

The large weeds, like narrow and bitter dock, parsnip, carrot,
may be left till the growing stalk has acquired some strength.
Then on some day when the soil is soft and before the seeds have
dropped, go over the field with a spade or a stout spud, thrust-
ing it down perpendicularly within a couple of inches of the
plant, take the stalk with one hand near the root and with the
other pry it loose. In this way no roots are left below the sur-
face to sprout and send up a new crop. Never cut off the tops
of such weeds, leaving the roots in the ground.

By the following process the writer has found no trouble in
killing quack grass, whether the season be wet or dry, the soil
sand or clay, drained or undrained:

Plow it late in autumn, and as soon as a team can be put on
the ground in the spring run over it with a cultivator every three
or four days. Never allow a leaf to show itself, for then it be-
gins to rccuperate. By the middle of June every vestige has
disappeared. Farther south than Central Michigan no doubt it
would disappear carlier. To harrow and rake up the roots is a
waste of labor. If during its growing season, the green tops are
kept out of sight the plants will die. Thorough work, eternal
vigilance is the only way to keep the upper hand of weeds.

For further remarks concerning the destruction of weeds, the
reader will consult the paragraphs on irrigation, drainage, use of
fertilizers, quack grass, care of meadows and pastures, the battle
in the meadow.

29
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CHAPTER IX.
GRASSES FOR PASTURES AN MEADOWS.

It has been repeatedly shown that a judicious mixture of sev-
eral varieties will produce a larger yield than can be obtained
where one variety is sown by itself. This is a rule in nature as
well asin farming. Many sorts will usually occupy the ground
more completely than one sort and help keep out weeds. “Rach
species has some special niche to fill, some separate part to play
in the grand harmony of uature. EKach one is better adapted for
some purpose or for some soil or climate or locality than any
other.”—(Gould.)  Sinclair found that from the beginning
of spring until winter set in, there was no time when one or
more specics of grass was 1ot in its most perfect state. He found
that dry weather favored some, moisture that of others. He
always favored a mixture for producing the best pasture. A
mixed pasture is ear‘lier, gives a better yield, and holds out better
than any one species of grass.

Then there is the taste of cattle to be considered. As Pleues
m her British Grasses states: ¢ Sheep have strong likes and dis-
likes. They will hasten to a kind of grass which is a favorite
with them, tramping down all the other grasses as unfit to taste.
Horses again have their preference aud cows theirs, and we have
evell seen swine exercise considerable cunning to secure a feed of
a favorite grass. So the agriculturist has as much to cousider as
a master of ceremouics; he must consult the capabilities of
situation, the qualities of his provision. and the various tastes of
hig company.”’

Because a grass is thrifty it does not necessarily follow that it
is the best adapted to the farmer’s use. It may not be nutritious,

it may be offensive to stock. A grass which thrives in one place
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may fail in another. Beeause a grass is a native to the country it
is no sign that it thrives there best. On the contrary, introduced
plants often thrive better than those which are indigenous.

As an instanee, we have only to think of some of our worst
weeds, most of which are foreigners. There is no one model
grass,—a grass best suited for all purposes. This has been found
to be the case with roses, with all kinds of fruits, grains, and veg-
etables. Some grasses are too slow in starting, or they are too
sensitive to frost, or they will not endure dry weather; the stems
are too woody, the leaves too thin, the tops too short, or the after-
math is of no aeeount.

In making selections for sowing, the farmer must be guided
by the elimate; the soils, whether wet or dry, light or heavy.
He will be guided by the uses to which he puts the field, whether
for meadow, or pasture, or both, whether it is to remain seeded
for some years or for one or two years. He will be guided by his
location with regard to markets and supply of labor.

It is to the advantage of a grass, especially for alternate hus-
bandry, if it seed freely, and if the seeds are comparatively large,
quite certain to grow and produee good strong plants in a short
time. These are doubtless some of the reasons why the rye
grasses are so popular, and why Timothy and orehard grass, and
the larger feseues are so mueh used in Europe.

For permanent meadow, there is less objection to waiting a
longer time for the slower, finer grasses to beeome established,
suell as meadow foxtail, June grass, and red top.

The suceess of grasses depends on the supply of moisture.
Liberal spring rains, with mild weather, give grasses a good start
for the summer. For the dryer portions of the northern United
States, a grass must endure drying for months; it must endure
freezing with bare ground in a dry atmosphere, with the mercury
down to 40 or 50° below zero, or endure a burning sun with the
murcury np to 100° in the shade. It must be provided with
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means to withstand fires in dry weather. In the south it must
stand great heat, mneh moisture and mueh drought. In dry
elimates it is often hard to start grasses. They must he peren-
nial, or produee an abundance of seeds eapable of starting quiekly
wlien the season is favorable.

From Crops of the Farm, 1 quote: ¢ Strong, rich puastures,
produeing sueeulent grasses abundantly are well adapted for fat-
tening large cattle, either waithout extra food or with the aid of a
little eake [oil meal]. Seeond rate pastures, espeeially if on a
cold subsoil, will generally yield .a better profit from the dairy,
and from tlie rearing of young eattle. Dry, hilly pastures are
most suited to sheep. The grazing of land by mixed stock of
cattle, sheep, and horses, or these in frequent sueceession, will
keep the land more evenly grazed than where one kind only is
kept. Sheep eat many weeds which cattle dislike and avoid.
Horses are very nuneven grazers.”

In the words of the late I. A, Lapham, of Wiseonsin: < It
is not to any one species of grass that we should look for the
support of our stoek. On the native prairies we find many
speeies intermingled, eaeh doing its part; some preferring low.
wet situations, others grow only on dry ground; some prefer the
shade of forest trees, while others flourish best on tlie most ex-
posed parts of the broad prairies; some grow only in the water,
others along the margins of lakes and streams; some attain their
maturity early in the season, others late in antumn.™

Farmers who have u large quantity of meadow will often find
it best to have the grasses of different sorts in different meadows
that they mmay not all be fit to ent at the same time. thns pro-
longing the season for haying.

For a meadow, grasses shonld matnre at about the sante time;
for pasture the time of flowering or of most rapid growth shonld
vary and extend from early spring till late antnmn, or in the

Sonth they shonld extend over a good portion of the vear.
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M. Geetz found out what grasses were best adapted to his soils
by a slow process of testing each separately, then he used a
mixture of the seeds of those species which he had found did the
best. Chemical analysis might tell the same story or it might
not.

WHAT IS NOW SOWN IN GREAT BRITAIN.

The following notes are taken from a recent admirable essay
by C. L. F. De Laune in Jour. Roy. Agr. Soc., 1882:

¢ Gross ignorance prevails in reference to the kinds of grasses.
The use of short-lived grasses and of biennial clovers, coupled
with an insufficiency of proper seed, is the main cause of the
deterioration of new pasturcs after the first two or three years.

““The five coarse grasses most valuable for permanent pasture
are the following:

“ Dactylis glomerata (Cocksfoot).

“ Festuca pratensis (Meadow fescue).

“ Festuca elatior (Tall fescue).

** Phlewm pratense (Timothy).

““ Alopecurus protensis (Meadow foxtail).

“These five should form the bulk of all pastures on good soil,
either for sh-ep or cattle.

““The most valuable of the finer grasses are:

“ Cynosurus cristatus (Crested dogstail).

¢ Festuca duriuscula (Hard fescue).

“ Poa trivialis (Rough meadow grass).

“ dgrostis stolonifera (Fiorin).

¢ Festuca ovina (Sheep’s fescue).

¢ dvena flavescens (Golden oat-grass).

“In much smaller proportion should be used permanent rea
clover, cow grass (a kind of red clover), alsike, and white clover.
Seeds of yarrow ought never to be omitted. These should be
varied with the soil.
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““The grasses most pernicious to newly formed pastures are rye
grass in all its varieties and Jloleus lanatus (soft, woolly grass).
These produce an abundance of seed, are cheap, and quiekly
make a great show, but they soon die out and leave room for
weeds to fill their places. All rye grasses, or nearly all, die after
once seeding.”

He insists strongly that among the best feeding grasses are
some of strong and eoarse habit, while among the finer kinds are
many that are worthless, although many scedsmen recommend
the finer grasses as of the best quality. Ile finds rye grass a
cross feeder, and where it has been sown it is very diffieult to yet
other grasses to grow. The flower-heads of all the best perma-
nent grasses are much liked and greedily eaten by stoek,
consequently they rarely secd in a pasture, whereas the flower-
heads of the worthless grasses, which are disliked by stock, are
constantly seeding. In this manner the poor grasses often
increase while the better grasses diminish. The best grasses are
eropped elosely, sheep, espeeially, diseriminating very earefully
even where the grasses are intermingled.

“Nature has provided a suecession of nutritious grasses. A
meadow eomposed of a large pereentage of foxtail is eertain to
produce a large quantity of early keep.”

For obtaining a good permanent pastur;a, it is as important to
secure good pure secds of the right sorts as it is for a pomologist
to obtain the proper varieties of apple trees.

Mr. De Laune continucs by recommending the following mix-
tures for permanent meadow and pasture:
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For Good Medium Soils. For Wet, Soils. For Chalky Soils.
|
|
: ‘ Lbs. Lbs
Foxtail .__.............. Foxtail -oooooiciannnen 4 || Cock’s-fo0t —cooceennnn.. 14
Cock’s-foot . ‘ Cock's-f00t - ccceeaaenan-- 10 || Cat’s-tall oo ooeooaaan 3
Timothy ........ || Timothy - ..cooceomees 3 || Meadow fescue. ... ... 2
Meadow fescue.......-. 6 ‘ Meadow fescue......... 3 || Crested dog’s-tail....... 5
Tall fescue.............. 3 Tallfescue . .ccoeoaoon 8 | Hard fescue...o.oo...... 4
Crested dog’s-tail....... 2 Clrested dog’s-tail....... 2| Sheep’s fescue....._.... 4
Rough meadow grass.. 1%|| Rough meadow grass.. 2| Yarrow ................. 2
Hard fescue............ 1 Hard fescuC. - o.coeooonn 1! Golden oat-grass_._..._ 1
2 || Perennialred clover... 1
1| Alsike clover........._. 1
1 || Dutch clover............ 1
1
Cow Brass-coceoccrennn-. L 1
Alsike ... ... 1 i
Dutch clover_...._...... 1
Total. oo 41 Total .o ooieoian 40 l Total coicerammieennns 38

The reader will observe that this reccnt experimenter omits
the rye grasses, sweet vernal and some others, which are found
in nearly every list generally recommended for use in Great
Britain.

Rye grass was the first true grass recommended for cultivation
more thai 200 years ago, and has been most extensively recom-
mended by seedsmen and used by farmers generally for perma-
nent grass lands. It is still much used, but some of them agree
with Mr. DeLauIbe, that it is one of the least desirable for such
purposes. Thisslow progressand the following of an old custom is
more than matched by the following in reference to the practice
of mecdicine.

Some years ago, Dr. O. W. Holmes, of Harvard, said: < Doc-
tors have been using common elder as a remedy for more than
2,000 years, and have just found out that it possesses no medicinal
value whatever.”

The fact is, the farmers of Great Britain seem to rely largely
on the recommendations of seedsmen as to what sorts and how
much they shall sow. These men naturally put in a liberal
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allowance of seeds which are easily obtained at a cheap rate,
especially if such seeds start soon and make a rapid growth
which soon covers the ground. Many of their mixtures contain
the Italian rye grass, which generally lasts for one year only. It
makes a fine growth for a while, and after taking the cream of
the soil quickly perishes, leaving vacancies on impoverished land
for other grasses or, more likely, for weeds to come in and

occupy.

List of Grasses for the North.—The writer approaches this
subject with some want of confidence on account of the great
size of our country, the diversity of soils, climate, and uses, the
lack of well conducted and accurately reported experiments. He
will, therefore, not puzzle the farmers with numerous long lists of
mixtures, on a guess, but give a few of the best and advise exper-
imenting for themselves. A point is gained when a farmer ven-
tures to deviate from the long established customs of his fathers
or his neighbors, many of wlhiom liave fallen into certain practices
without very good reasons therefor.

The lists are recommended for climates similar to that of
Michigan.

In selccting seeds for alternate husbandry, only those grusses
and clovers should be sown which rapidly make a large growth,

and arrive at muturity in a short time:
Grasses and Clovers for One Year.

Dactylis glomerata (Orchard grass).

Zea Mays (Indian corn).

Secale cereale (Rye).

Avena sativa (Oats),

Panicum miliacenwn (Millet).

Seteria Italica (Hungarian grass, Bengal grass, sometimes
called Millet).

Lolium Italicum (Italian rye-grass).
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Arrhenatherum avenaceum (Tall oat-grass).
Trifolium pratense (Red clover).

Grasses and Clovers for Two Years.

Dactylis glomerata (Orchard grass).

Phleum pratense (Timothy),heavy and loamy soils, not on sand.
Arrhenatheruwm avenaceum (Tall oat-grass).

Festuca elatior (Taller feseue), heavy and loamy soils.

Festuca pratensis (Meadow feseue), heavy and loamy soils.
Lolinm perenne (Perennial rye-grass).

Trifolium pratense (Red elover).

Trifolium repens (White elover).

Trifolium hybridum (Alsike clover).

Grasses and Clovers for Three or more Years.

Dactylis glomerate (Orehard grass).

Arrhenatherum avenacewm ('Tall oat-grass).

Festuca elatior (Tall fescue).

Festuca pratensis (Meadow feseue).

Alopecurus pratensis (Meadow fox-tail).

Phleum pratense (Timothy), for mowing only.

Poo pratensis (June grass, Blue grass of Kentueky), for
pasture only.

Agrostis vulgaris (Red top), for rich loam or low land.

Lolium perenne (Perennial rye-grass), the larger varieties.

Trifolium pratense perenne (Perennial red elover, Cow grass
of the English).

Trifolium hybridum (Alsike elover),

Trifolium repens (White elover), for pasture only.

Grasses for Marshes.

Agrostis vulgaris (Red top).
Festuca pratensis (Meadow feseue).

Festuca elatior (Tall fescue).
30
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Poa serotina (Fowl mcadow).

Poa pratensis (June grass, Blne grass of Kentucky).

Alopecurus pratensis (Meadow foxtail).

Deyenzia (Calamagrastis), Canadensis (Blue joint).

Conecerning a selcetion for eentral Kansas, Professor Shelton
remarks: ““ Ifor pasture, T have no hesitation in recommending
the following sorts, placing them in the order of their importance:
orchard grass, alfalfa, red clover, taller fescue, Kentucky blue
grass. For mowing purposes, our experience has shown, very
steadily, that alfalfa, red clover, taller fescue, perhaps meadow
oat-grass, and Timothy are the best. So far as the matter of
withstanding the effects of drought is concerned, these sorts rank,
with us, in about the following order: alfalfa, orchard grass, red
clover, meadow oat-grass, Kentucky blue grass, taller fescue, and
Timothy. Along the eastern borders of the State, and for thirty
or more miles west of the Missouri line, Kentueky blue grass and
‘Timothy are standard grasses which uniformly produce bounti-
ful erops of hay and pasture, while in our experience in the
central part of the State these grasses have nniformly failed.”

Prof. I. P Roberts, of New York, says: ¢ We have tried in a
small way many of the grasses and clovers in past years, and as
yet we find nothing that gives as good satizsfaction as medium
red clover and Timothy. The seed dealers may “boom” the tall,
coarse, reedy grasscs or the tender, dwarf, creepiug varieties,
nevertheless, in New York, clover and Timothy have come to
stay.”

Grasses for the South.—In many portions of the southern
States, the people are still ignorant of the best grasses. They
have long been wedded to cotton and have learned to believe that
grasses and elovers will not thrive in their country.

In numerous places it has already been proved that many
grasses and clovers grow well and produee abundantly.

The South possesses great advantages over the North in raising
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live stock, as the winters are so short and mild little hay need be
cut and stored.

Rev. C. W. Howard of Georgia, J. B. Killebrew of Tennessee,
and Dr. D. L. Phares of Mississippi, have each written valuable
books concerning grasses for the South, and these books have
been well received and extensively purchased.

Mr. Howard says: ‘It is a significant fact that the rich lands
in upper Georgia, in which a mixed husbandry prevails, have
rather increased in value than decreased since the war. 77e
depression tn price has occurred only in lands devoled to exclusive
cotton and rice culture, both of wlhich require a large amount of
labor. In the South land is very very cheap, while at the North
land ranges from $50 to $200 per acre. He looks to England,
Holland, or Belgium, and finds it averaging from $300 to $500
per acre. Why thiz difference? Is the iand in these countries
better than ours? Not by nature; if it be better it is by the dif-
ference in treatment. Is their climate better than ours? The
acknowledged superiority is on our side. Are the prices of their
products any better than oursy On an average not so good.
Are their taxes lighter than ours? if we were compelied to pay
their tax, either at the North or in Engiand our land would at
once be sold for taxes. Havc they valuable crops which they
can raise and which we cannot raise? There is not a farm
product in either oid or new England which we cannot raisc in
equal perfection at the South. Is their labor cheaper than ours?
The cost of labor at the North nearly doubles the cost of labor at
the South. If, then, all these things arc so, why is it that their
land is so valuable and ours so valueless? If we take the map of
the United States and put our finger upon the State or parts of
States in which land sells at the highest price, we shall find that
in those States or parts of States the greatest attention is paid to
the cultivation of the grasses and forage plants. If we open the
map of Europe we shall find the same rule holds good. The
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cheapest lands in Europe are those of Spain, where little atten-
tion is paid to the grasses. Iolland is almost a continuous
mcadow, and their land sometimer reaches $1,000 per acre.

““ A Belgian gentleman, who sold his land in Belgium for $500
per acre, and bought river bottom land in Floyd county, Georgia,
at $20 per acre, told the writer that he made more on the Belgium
farm, valuing it at %500 per acrc, under the Belgium system,
than he did on the Georgia land at %20 per acre, under the
Georgia system of cotton and corn. e even believed that clover
and grasses would not grow in Georgia, and therefore did not
attempt the Belgium system.

< If more of the land were in grass, much less labor would be
required to manage it. To the wearied business man there is
something charming in the thought of broad acres, a few select
laborers, green grass, cool shades, running water, thrifty live
stock, and all the abundance of the farm.

¢ A small, well manured, and well cultivated area of land in cot-
ton and the cereals, with a large proportion of forage plants and
grasses. would give to the cotton planter a pleasure in his busi-
ness, and an amonut of veal profit which he has never before
known.”’

Killebrew says: “These are more applicable to Tennessee than
to Georgia. .\ stranger appears in the country desirous of invest-
ing in land. and while hie would turn from the cotton plantation
at ten or twelve dollars per acre, hie would gladly invest in the
grass farm at forty or fifty. Grasses mean less labor, less WOrry,
fewer hands, more enjoynrent. finer stock, and more charming
Lomes, and as a conseqnence, happier families, more cducation,
more taste and refinement, aud a higher clevation of the moral
character.”

Will the cultivated grasses and forage plants grow at the Soutl?

In reply to this question, we read again from Me. Howargq:
“There are some portions of the South, as is the case in all
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countries, where the valuable grasses will not grow, but as eom-
pared with the Northern States, the climate of the South is cer-
tainly better adapted to grass culture, if we take into considera-
tion the whole year. At the North, during the whole winter
and late in the spring, the ground is hard frozeu or covered
with snow. Of course, during that period the grass is useless,
and this constitutes a large portion of the year. The heat and
dry weather of the summer are the drawbacks to grass culture at
the South. DBut these affect summer pasture alone. They do
not affect the hay crop. Clover and hay grasses are cut before
dry weather sets in. The hay crop at the South will not be
injurcd one year in twenty by dry weather in the spring. We do
not know a country more favored in this particular. In England,
while the grass grows luxuriantly in the spring, it is very uncer-
tain whether thcre will be enough dry weather at the proper
time to save the hay. We, on the contrary, always have rain
enough in the spring to mature the grass, and not cnough rain
to render the hay harvest at all preearious. When the hay is
cut, will not the July and August sun kill the grass? There is
danger of this result if live stock ure turned npon the meadow as
soon as the hay is hauled out, and the grass is grazed close to the
ground. .4 meadow at the South should never be grazed during
the summer. The aftermath will protect the roots of grasses
during summer.

¢ After fall rains set in and cool weather begins, the meadows
may be moderately grazed in dry but never in wet weather.
With some grasses this grazing may be continned during all the
dry weather of the winter. This winter grazing is the great
advantage of the South. It more than compensates for the
drought and heat of summer. It saves, to a considerable extent,
the cost of cntting and curing hay, and of the construction of
expensive barns. At the North, cattle and sheep are shut up in
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great barns for six months of the year, requiring costly feed and
attention.

¢« At the South, in each of the plantation States, we have three
different climates—that of the mountains, the interior, and the
coast. Tor live stock, the mountains have the advantage in
summer, the low country in winter, while the middle country
has a share of advantages and disadvantages of both without the
special excelleneies or defeets of either. As a general rule, a
clay soil is best suited to growing grass. Any land that will
bring good wheat will bring good elover, and any land that will
bring good oats will bring good grass. The lands most likely to
produce heavy crops of Timothy and herd’s grass (red top) hay
are the rice lands of the coast. They are very rich and have
ample command of water. Do the rice planters know that the
grass lands of Lombardy, near Milan, where irrigation is prac-
ticed, rent for from $6 to $100 per acre, while hay sells at $10
per ton? A level surface of upland, witliout running water,
with an excess of sand, is the most unsuitable for a grass farm,
and of course for stock raising.

“The writer hassecn the various useful forage plants and grasses
tried from the mountains to the coast of Georgia. Ile has been
closely observing in regard to this important intercst for more
than twenty years. Asa conclusion he does not hesitate to say
if ground be made sufficiently rich and as well prepared, that if
judgment be exercised in sowing and iun adaptation of species to
particular locality, and proper subsequent management be
observed, that so far as soil and climate be conecrned the South
has unusual fitness for snccessful cultivation of the valuable
grasses. The grass of the Sonth will have some difficulties to
contend with, but none so formidable as those which are incident
to cotton and wheat. Broom-sedge, and crab-grass in the stub-

ble, gives excellent summer pasture. Bermuda grass is exeellent
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for summer. In the whole range of southern agrieulture there
is no crop on whieh manure pays as well as on winter pastures.

“On the whole, the drawbaeks to sueeessful grass culture at
the South are as few and as casily removed as in any portion of
Christendom. Sound political economy requires that the South
should raise its own horses, mules, sheep, cattle, and hogs, and
produee its own wool, butter, elieese, and hay. Grass culture is
the basis of this independenee.”

In other portions of this work will be found quotations from
Mr. Howard in reference to lueerne, sainfoin, field pea, veteh,
red elover, alsike elover, white elover, millet, gamma grass, erab
grass, brome grass, Bermuda grass, meadow oat-grass, orehard
grass, Italian rye-grass, blue grass, Timothy, red top.

Mr. Howard believes, and rightly, too, that none of the native
Texas grasses are equal, either for hay or pasturage, to some of
the artifieial grasses now in eultivation.

Grasses for Winter Pasture at the South.—The late C.
W. Howard, of (eorgia, reecommends meadow oat-grass, blue
grass, wild rye (speeies doubtful), orchard grass, red and white
clover.

Dr. D. L. Phares, of Mississippi says: ¢ The list depends on
whether the pasture is for one season or for permanent pasture,
as well as on loeation, soil, drainage, ete. For a single winter,
sow wild brome grass (Bromus unioloides). Several other plants
furnish good winter pasture, but none are so valuable as bar-
ley, though I have tried wheat, oats and rye. It does not lie on
the ground like rye, but stands up.”

For further remarks eoneerning grasses which are suited to
pastures and meadows, consult what is said in regard to each of

the several species usually eultivated.
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CHAPTER X.

PREPARATION OF THE SOIL AND SEEDING.

Drainage,—The advantages of drainage are many, even for
growing grass, though it is probably true that grass land does not
require to be drained as thoroughly as that whielh is arable.
Drainage prevents damage from flooding for long periods when
not desired. It is a proteetion against drought; it enables the
grasses to start earlier in spring and grow later in autumnj it
deepens the soil and prevents baking in dry weather; it allows
the plant to reeeive greater benefit from fertilizers applied to the
soil; it allows air to penetrate the soil; it prevents frost from
heaving out the plants; it makes hanling of loads easier, and
renders the land less liable to injury from the treading of cattle;
it improves the better grasses, which thereby encroach on those
of less value, ineluding many sedges, rushes and useless weeds.
Mueh of our grass land, especially that in permanent pasture
and meadow, would be vastly improved by thorough drainage.

If water, in a wet season, stand nearer than two feet of the
surface in a small hole dug in the ground, the land needs
draining.

Preparation of the Soil.—Strong, deep, ealcarons soil, with
a elay subsoil, is the best adapted for our most nutritious grasses.

It is most important that the land be clean, finely pulverized
and of good tilth when the seeds are sown. If the land ean be
lightly harrowed immediately before sowing the seeds or imme-
diately after, the sceds will be more likely to get a good start.
A brush harrow is a very good substitute for a light one with
slanting steel teeth.

How Much Seed to Sow.
vitality of the seed, the number of secds to the bushel, the con-

That depends