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April, 1892, .
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THE RUSSIAN THISTLE.

BY L. H. DEWEY.

U. S. DEPARTMENT OF AGRICULTURE,
DivisioNn oF BOTANY,
Washington, D. C., January 12, 1893.
Sir: I have tho honor of transmitting horewith a report on coertain pernicious and
tronblesomo weeds provailing in Minnesota and North and South Dakota. Mr. L. H.
Dewey, Assistant Botanist, was sent out last autumn to make obsorvations and col-
lect informnation relative to the nature and increase of these weeds, and to ascertain
a8 far a8 possihle tho best moans for their destrnetion. It is hoped that tho informa-
tion which he has ombodied in this hulletin will prove to bo of value to farmers in
the section invaded by this pest.
Respectfully,
GEO. VASEY,

Chief of Division.
ITon. J. M. RUSK,

Seoretary.

NAMIL.

The Russian thistle or Russian cactus is really neither a thistle nor
acactus, It isa saltwort, closely related to the tumbleweed, goosefoot,
lamb’s-quarters, and pigweed. Under any name, however, it is one of
the worst weeds ever introduced into the wheat fields of America, To
the botanist it is known as Salsola Kali L. var. Tragus D. C. In some
parts of. Russia it is known as Tartar weed and Hector weed. Saltwort
is its true English name, but to the farmers of the Northwest, who are
best acquainted with the troublesome plant, it will probably eontinne
to be known as the Russian thistle until finally exterminated.

DESCRIPTION.

The Russian thistle is an annunal, coming each year from the sced.
It grows from a single small light-colored root less than half an ineh in
diameter and 6 to 12 inches long to a height of 6 inches to 3 feet,
branching profusely, and when not erowded forms a dense bush-like
plant 2 to 6 fect in diameter and one-half to two-thirds as high. When
young it is a very innocent-looking plant, tender and juicy through-
out, with small, narrow, dowy, green leaves. When the dry weather
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comes in Angust this innocent disgnise disappears, the tender downy
leaves wither and fall, and the plaut increases rapidly in size, sending
out hard, stiff brauches. Instead of leaves tlicse branches bear at
intervals of half an inel or less three sharp spines, which harden bnt
do not grow dull as the plant increases in age and ngliness.  The spines
arcone-fonrth toone halfinelilong. At thebase of caeh eluster of spines
is a papery flower about one-eighth of an inch in diameter, 1f' this be
taken ont and carefully puiled to pieees a small, pulpy, green body,
ooiled np and appearing like a minute green snail shell will be found,
This is the seed. As it ripensit becomes hard and of a rather dnll gray
color. At the earliest frosts the plants change in eolor from dark green
to erimson or nlnost magenta, espeeially on the more exposed parts,
When the gronnd becomes frozen and the November winds blow across
the prairie the small root is broken or loosened and pulled out. The
dense yetlight growth and eirenlar or hemispherieal form of the plant fits
it most perfectly to be carried by the wind. It goes rolling across the
eountry at raeing speed, seattering seeds at every bound, and stoppiug
only when the wind goes down or when torn to pieces, for there arc few
fenees or forests to stop its course in the Dakotas.

The saltwort or Russian thistle appears more like the common ¢ tum-
bleweed” {Amarantus albug L.) than any other plant in thie Northwest.
It may be readily distinguislied from the tumbleweed by the sharp
splues in clnsters of three each, the absence of flat leaves, denser growth,
darker eolor, and by the red eolor in the fall,

TROUBLESOMENESS,

A weed is only a plant ont of plaee or a nseless plant taking the place
of something nseful. The Russian thistle, although rather pretty when
reddened in the fall, and useful for forage when young, is always a
weed, It wiil take possessiou of a fleld to the exelusion of everything
clse, and it draws from the land a large amount of nonrishment that
might otherwise go to make nuseful plants. In these respeets it merely
partakes of the properties of all weeds exeept that it spreads and nmiti-
plies more rapidly and hence takes more space and nore nourislinent.

Some of its speeial eharacteristies render this thistle nueh ore
tronblesome than other weeds, It is armed with spines quite as sharp
and mneh stronger than those of common thistles, Beeanse of' these
it is diffienlt to drive horses through a field where the plants are abun-
dant. Tu some seetions the farmers find it necessary to bind leathers
abont the horses’ legs while at work. Horses running in the pasture
are often Injured by having the skin on their legs badly lacerated. The
spiues breaking off under the skin eause fostering sores. These sores
are .eaused by the irritation, however, not by any poisonous property
a8 is frequently supposed. unters find difficulty in getting their
dogs to work well for prairie ehickens iu the stubble, and the dogs are
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sometimes injured by the sharp spines. Thrashers find it almost iimnpos-
sible to get gloves thiek enongh to keep the spines out of their fingers,
yet thin enough to work with.

The Russian thistle is the worst rolling tnmbleweed on the prairie,
and in time of prairie fires is easily blown across a fire-break of any
width, carrying fire to stacks and buildings. The weeds bank up
against wire fences, cansing them to he blown over by the force of the
wind, and are sometimes earried into the groves on tree claims, making
it impossible to eultivate. Iu this way, by forming a mnleh, often sev-
eral feet deep, they may do some good. When large and well devel-
oped they are bulky and stiff, inaking it very diffienlt to run harvesting
machinery or even a plow. On railroad grades they prevent the growth
of grass and other plants that would keep the banks from washing.

ORIGIN.

The Russian thistle originated in eastern Inrope or western Asia,
It has been known in Russia many years and has quite as bad a repu-
tation in the wheat regions there as it has in the Dakotas. It was
introdunced in Bonhomme County, S. Dak., about fifteen years ago.
Reports difter as to the method of its introduetion. There is little
donbt, however, that it was first brought there in very small quantities
in flaxseed whieh was imported from Enrope. There is evidently no
foundation whatever for the theory, which is too often related as a fact,
that it was first sown in South Dakota by immigrants either for forage
or to inflict an injury on an enemy. The few plants grown from the
foreign seed grew, produced seed, and inercased slowly and almost
unoticed until about six years ago (1886). They were then thoroughly
acclimated and naturalized and seem to have partaken of the eonquer-
ing spirit of the West.

MODES OF DISTRIBUTION.

The Russian thistles are most wonderfully adapted for spreading
and covering new territory. As tumbleweeds they are earried for miles
by the wind, scattering seeds as they go. By this means alone they
often advance 5 or 10 miles in a single seasoun. Single stray weeds
may doubtless bé blown meh farthier. The general advance is in the
direction of the prevailing winds or the most frequent high winds, but
the shifting breezes beat the plants about and seed all the area ocen-
pied. 1n many localities where a few plants were first seen four or five
years ago every spot of land where the sod has been broken is now
occupied. On every badger burrow and overfed spot in the prairie;
on every roadside, railroad embankment, fire-break, and negleeted
garden; on every field of early-plowed land or stubble may be seen a
patch of thistles. The sceds are not here and there, as with Eastern
weeds, but they are everywhere. The few plants introduced four or
five years ago have seeded the land for miles in every direction.
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Plants are carried long distanees on the railroads by stealing rideg
on the brake-rods and on the engine. They are also carricd in the
bedding or earth in stock ears. The seed is earried in flaxsced to con.
siderable extent, but in none of the other graius raised m the West,

Wherever the plants or seeds thus carried by man are dropped they
mnke new ceuters of growth, from which thiey may be seattered to the
surrounding eountry by the wind. They grow larger and more abun-
dant some years than others, but even during their off years they keep
ou spreading over new territory.

AREA COVERED.

The Russian thistles are now (1892) more or less abundant over all
the region between the Missouri and “Jim” rivers in South Dakota
and exteuding into North Dakota as far as the second tier of counties,
They are fouud east of the *“Jim” River along nearly every railroad,
but have not yet beeome thick cnough to be really troublesome in many
plnees east of the “Jim” River Valley. About 30,000 sqnare miles are
infested with the weed, and it is abundant aud really troublesome over
about two-thirds of this area.

There are many seattered localities in States farther east wlere the
thistles have been iutroduced but have uot yet beeome abundant
cuongh to cause much alarm. There are a few ])l'ults around the
elevators and stock yards between Minneapolis and St. Paul, and an
oecasional one may bhe found along the Northern Paeific Railroad north-
west of Minneapolis. Where this road erosses Gull River, in Todd
County, Minn., quite a number of the thistles are growing. There are
a few plants along the Chicago, Milwaukce aud St. Panl Railroad just
east of .Sioux City, Towa.

The real Russian thistle is not known west of the Missouri River. In
the Black Hills, in South Dakota, and in many parts of Nebraska tlere
is a saltwort (Salsola kali 1..) whieh looks very much like the Russian
thistle, but it is confined almost exelusively to saline loealities and, so
far, it has shown but little tendency to spread and becomne troublesome.
This plant is also found in the tidewater region of the Atlantic coast,
aud it is probably this eomparatively harmless form that is found in
some parts of Wiseonsiu. :

DAMAGE DUE TO THE RUSSIAN THISTLE.

Tu the badly infested arca more than 640,000 acres are devoted to
wheat-raising, The average loss on this land that may be attributed
to the Russian thistle alone can not be less than 5 bushels per aere,
and 3,200,000 bushels of wheat at the minimum price of 50 eents per
bushel (which is eousiderably less than the average price) indicates a
loss to the farmers in tlie two Dakotas of $1,600,000. The loss in other
crops, the injuries eaused by the spines and the fires caused by the
plants jumping fire-breaks will bring the total loss to something more
than £2,000,000 for the year 1892,
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These figures may seem alarming, but they are based on conserva-
tive estimates. If they are alarming to the farmers it is well, for it is
only when alarined that most men will take effectivo measures to avoid
danger.

CONDITIONS FAVORABLE OR UNFAVORABLE TO GROWTH.

Russian thistles grow best on high and dry land, where they are not
too much erowded by other plants. They are seldom seen in sloughs
orlow land and make no progress in the native prairie exeept wlero
the sod has been broken by badger burrows, or by overfecding and
tramping of cattle on somo of the ranges. They are less numerous
and robust in wet seasons than in dry ones, not so much bceause they
can not stand wet weather, but because they are more erowded by
other plants. Some Russian thistles growing on the bank of an irri-
gating ditch, with their roots almost in the water, made a larger and
more vigorons growth in the dry season of 1891 than others about
themn in dry soil. At Minneapolis this year (1892) the rainfall was 45
inches before the end of September, yet the few thistles there were
growing well,

The thistles appear to grow oqually well in alkaline soil and in soil
that is not alkaline at all. So far as the amount of rainfall or alkaline
quality of tho soil is eoncerned the Rnssian thistle may grow anywhere
in the temperate zone.

The absenee of trees and fences, the strong winds, and the methods
of farming are particularly favorable to its distribution and growth in
the Northwest. Wheat after wheat, with an oecasional barren (or
weedy) fallow, but no eultivated or hoed crops, gives bnt little opnor-
tunity to elear the land of troublesome plants. A few very profitable
crops have induced the farmers to break up more land than they can
work well. Wheat is sown over a large number of aeres, sometimes
merely drilled in on the furrow, or even in unplowed stnbble land, and
very frequently sown with insnflicient cultivation of the soil. Where
whole seetions or even townships are one eontinuouns wheat field, an
acre here and there grown up to weeds, so as to be not worth the har-
vesting, does uot seent to cut much figure in the total amount, and the
weeds are allowed to grow and ripen seed to cover a larger area the
next year. The thistles begin to grow large and eoarse and to ripen
seed soon after harvest; but at this time, when they most need atten-
tion, the farmer finds it difficult to get help enough to secure his wheat
crop, and the weeds are left to take care of themselves, whieh they do
to perfection.

Plowing in the spring or early summer is espeeially favorable to tho
growth of tho Russian thistles, sinee they can get a good start in July,
and, being able to stand dry weather better than other plants, they
take comnplete possession of the soil. Land broken up in spring or
early summer is liable to be eovered with the plants in August, for the
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seed is everywhere in the prairie grass and only waits for the sod to be
broken that it may grow.

A hard frost early in the fall kills many Russian thistles before the
sceds are ripened and therefore reduees the numiber of plants the fol.
lowing season. The comparative deerease in the number of plants
during the present season is doubtless dne to an early frost in the fall
of 1801, The small size and less vigorous growth is due to the exees-
sive rains early in the season,

WILL NOT RUSSIAN THISTLES DIE OUT OF THEMSELVES?

This question is frequently asked, and there really seems to be some
grounds for the hope. In every loeality the plant is less troublesome
this year (1892) than it was last year. Causes for this have just been
givon. In many instanees it has been noticed that in small patehes,
where the ground has hecome thoroughly seeded with the pests, they
come up too thiek to grow in their ordinary spreading habit, and, be-
conming slender and spindling, are quite unfit to roll about as tumble-
weeds. There is no record, however, of their beeoming so thick over
any large area that some plants did not find room to develop into very
good tumbleweeds. What is true of small patehes is only partially true
of large areas,

There are a few examples known where foreign weeds have been intro-
duced into this eountry and have spread so rapidly as to eause consider-
able alarm for a few years, and afterwards have died out of themselves,
or, at least, have ceased to eause trouble. There are nminerous instances
where weeds have been troublesome for many years and are still caus-
ing trouble in all infested regions exeept where the farmers, by com-
bined action and deterniined effort, have exterminated them. There is
indeed a possibility that the Rnssian thistle may die out of itself, but
there is a greater prohability that it will not only continne to grow, if
allowed to do so, and to eause mueh damage in its present area, bunt that
it will spread elsewhere. There is a eertainty that if thorongh meas-
ures be taken to stamp it out of existenee it may be killed and will
cease to he troublesome anywhere.

REMEDIES.

Plow in August or early September, before the Russian thistles have
grown large and stiff and before they have gone to seed, using eare
that all weeds are well turned under. If the season be long and weeds
come through the furrow it may be necessary to harrow the land before
winter. Burn over stubble fields as soon as possible after harvest.
Cut the stubble with a mowing machine if the fire does not burn every-
thing elean without eutting.

Cutting the stubble and thistles before the latter have gone to sced
will help, but is not thoronghly effective withont fire, as the thistles will
send out branches below where the mowing maehine euts then.
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1f the weeds have been negleeted and have grown large and rigid, as
they do by the middle of September, especially on neglected barren fal-
low or spring-plowed breaking, they may be raked into windrows and
pburned. The old-fashioned revolving hayrake or any rake made espe-
cially strong so as to pull the weeds, and especially good at elearing
itself in dminping, will answer the purpose. An ordinary wheel hay-
rake with a set of strong teeth has been nused successfully. This method
is to be recommended only as a last resort, for by the last of September
gome of the seeds will be ripe enough to shell out and will escape being
burned with the plants, If left until October, when many of the plants
are certain to be fully ripe and dry, the land where they are growing
will be well seeded any way; but raking together and burning the weeds
will prevent their being blowi aeross neighboring fields during the win-
ter. Of coursecare shonld be taken to do this work when there is little
wind, for a burning Russian thistle before the wind will jnmp any fire-
brecak and earry both seeds and fire.

Barren fallowing does very well if kept barren by thorough ecultiva-
tion. 1t gives but little benefit to the land, however. A mueh better
method is to sow clover, millet, or rye, pasture it and plow it under
green. This will be beneficial to the land, espeeially if a comparatively
large proportion of clover is used, and the weeds will be ehioked out.
Millet and oats combined may be grown and cut for hay. This erop
will choke out nearly all the weeds, and the few that do grow will be
too slender to cut any figure as tumbleweeds.

Corn, potatoes, beets, or any cultivated erop, rwell taken care of, will
in two years rid the land of not only the Russian thistles, but nearly all
other weeds. '

Sheep are very fond of the Russian thistle until it beecomes too eoarse
and woody. By pasturing the sheep on the young plants they may be
kept down and the only valuable quality the plant lias may be utilized.,

In fields where the weeds are thick drag with an iron harrow, hiteh-
ing the team on by a long chain. As soon as the harrow is full of
weeds set fire to them and keep dragging and burning, This scheme,
although apparently somewhat ehimerieal, has aetnally been tried with
success,

1f the Russia thistle is to be kept out of the cultivated fields it must
be exterminated along roadsides, railroad grades, fire-breaks, waste
land wliere the sod has been broken, and, in faet, in all aceidental places
where it nay have obtained a foothold.

The ordinary road machines may be nsed to advantage along the
roadsides, the scraper heing set so as to take as thin a layer of carth as
possible and throw weeds and all to the middle of the track. A single
trip each way with the road machine would be suffieient in nearly all
places to take the weeds between the beaten track and the prairie grass,
80 that 15 to 20 miles a day could be casily cleaned. If this work be
done in August, before the Russian thistles beeome too large and stiff,
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the work of the road scraper will be sufficient. Going over with a heayy
roller, however, would not only improve the road, but would erush the
weeds so that no oecasional matnre plant would be blown away, If
the work is put off until September the weeds should be raked together
and burued.

On fire-breaks, railroad grades, and odd plaees these and other nox.
ious weeds may be killed by a judieious use of the mowing machine,
seythe, hoe, rake, and fire.

RECOMMENDATIONS.

Place a Russian thistle in each school-house, so that the pnpils may
beeome familiar with it, and teaeh them to kill it wherever they find it
as they would kill a rattlesnake,

Permit no Russian thistle to goto seed. The plant is an annual; the
seeds are evidently short-lived; henee if no plants are permitted to go
to seed for two years the weed will in all probability be exterminated.

Let 1o one break up more land than he ean take care of or more than
he ean properly cultivate.

Let each favmer first keep down all the weeds on his own farm and
then insist that his neighbor do likewise.

A little careful legislation that will touell up the eareless farmer, the
nouresident landowner, and the vailroad companies would aid consid-
erably in the solution of the question.

Bo eareful that all seed sown be as pnre and elean as the modern
fanning-mill ean make it. Use espeeial care in regard to flaxseed and
millet or any of the smaller and lighter seeds.
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NOTES ON OTHER TROUBLESOME WEEDS.
MUSTARD FAMILY,

Many speeies of the mustard family are very troublesome in the
wheat-growing region. The plants themselves are very hardy, starting
early in the spring and withstanding the cold nntil late in the fall.
Many of them produce sced during the greater part of the scason.
The seeds are abundant and small, but have wonderful vitality, some-
timesremaining dornant in the ground several years and theu growing
when brought near the surface by the plow.

The most troublesome species belonging to this family are the wild
mustard (Brassica Sinapistrum Boiss), treacle mustard or Western wall-
flower (Lrysimum asperum D. C.), wormseed nustard (Erysimum chei-
ranthoides L.), false flax (Camelina sativa Crantz), Shepherd’s purse
{Capsella Bursapastoris Mocnel.), penny-cress or French-weed (Thlaspi
arvensé 1), and peppergrass (Lepidium intermedium Gray). These are
all annuals, and grow only in cultivated land or where the sod has
been broken. Wild mustard, penuy-cress, and peppergrass are more
troublesome than the others in Minnesota and the Dakotas.

Remedies.—For the larger mustards in grain crops hand-pulling is
the most practical remedy. If the land has beceome pretty thoroughly
seeded, plow rather shallow and put in corn, beaus, potatoes, or beets,
or some cultivated crop. Cultivate the land as dcep as it was plowed,
80 that all the seeds in the soil may be brought near the surface and
have an opportunity to germinate some time during the scason. Of
eourse, care should be taken to prevent plants from ripening sced in
the fall when the crops have been removed and the land is usually neg-
lected. Oue scason, if the work is well done, may be sufficient to clear
the land of weed secds; but cultivation for two years in succession is
certain to be eftcctual,

PULSE FAMILY.

WILD LICORICE (Qlycyrrhiza lepidota Nutt.)—This is probably one
of the most troublesowne members of this family in the Northwest. The
plant grows 2 to 3 fect high from a perennial root, which is sweet to the
taste, The leaves are componnd, like those of the locust, with fiftcen
to nineteen leaflets. The pods are nearly an inch long, of a dark-brown
color at maturity, and are beset with hooked prickles.

11
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This plant grows mostly in the native prairie sod, but is nowhere
very abundant. It is elassed as a noxious weed beeause the prickly
pods stiek in sheep’s wool and in the manes and tails of horses. Cut.

ting or pulling the plants are perhaps the best remedies. Salt or coal
oil on the roots may aid in killing them.

ROSE FAMILY.

WILD ROSE (Rosa blanda Ait.).—A perennial, woody plant 1 to 3 feet
higly, too well knowu to need description. It gives great beauty to the
landseape in June, and, although it must mjure the wheat to some
extent both in yield and grade, the farmers do not eomplain much about
it. They scem to prefer to lose a little wheat rather than eall a rose a
noxious weed.

The rose is abundant in wheat-ficlds and also in the native prairie,
1t is very hardy and deep-rooted, and withstands eultivation well; but
deep plowing and thorough cultivation with eorn, beans, or some eulti-
vated crop will subdue it.

COMPOSITE FAMILY.

ROSINWEED (Grindelia squarrosa Dunal).—A sticky, branching,
percunial or biennial hierb 2 to 3 feet high, with spherieal heads and
yellow blossoms, It grows in the native prairie, often so thiek as to
cheek the growth of grass.

GOLDENROD (Solidago rngosa Mill.; S. nemoralis Ait., and 8. Cana-
densis L.),—The Goldenrods are too well known to need deseription.
They are seldom regarded as troublesome weeds, but these three spe-
eies often grow so thickly in the native prairie as to materially injure
the pasture.

MARSH-ELDER (Iva xanthiifolia Nutt.),—This is an annual herba-
ecous plant, growing 5 to 10 feet high, and appearing very much like
the great ragweed (Ambrosia trifida). It takes eomplete possession of
the land if allowed to do so, even contending suceessfully against the
native prairie grass. In the wheat-fields it does eonsiderable dammage
unless the growth of wheat is vigorous enongh to ehoke it down early
in the season.

RAGWEED (Ambrosia artemisiccfolia Li.; A. trifida L., and A, psilo-
stachyaD. C.).—These are well-known plants, The first two are annuals
and more abundant in the North than the third, which has slender
running rootstoeks. They grow mostly in cultivated land, or at least
where they do not have to eontend against the prairie grasses, and often
cause considerable loss in the wheat-fields, espeeially where the wheat
is slow in starting in the spring,

CoOoKLERUR (Xanthium Canadense Mill,),—This is oue of the worst
weeds from Kansas and Nebraska to sonthern Minnesota and South
Dakota. 1t grows in cultivated land and makes good headway even
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in the native prairie. The prickly burs are very troublesome in regions
where sheep are grazing.

WorMwoOD (Artemisia biennis Wild.).—Three or four speeies of
wonnwood are very common in Minnesota and the Dakotas, but the tall,
slender, dark-green biennial wormwood seems to be the most trouble-
some. It takes possession of the land in wheat fields where the wheat
is partly killed out or is slow in starting.

Remedies.—For those members of the composite family that are
troublesome in pasture laud, mowing before they go to seed, usually in
July or August, will subdue them, and if kept down two or three years
in suecession the grass will become thiek enough to choke out the few
remaining plants.

For cultivated lands a little more thorough eultivation and less
vegleet during the last ot the season will be found effectual.

AMARANTI FAMILY.

TUMBLEWEED (Amarantus albus, 1..).—This weed is too well known
to need deseription. In habit and general appearance it is like the
Russian thistle, but is less dense, ripens seed earlier, has smaller and
less rigid spines, and bleaches to a lighter eolor when it dries. The
seeds are flattened, black, and shining, and not more than one-tweuntieth
of an inch in diameter. Most of the remedies given for the Russian
thistle may be applied to this weed, but it must be remembered that
this is mature and off before the wind, and seeding the land a month
earlier than the saltwort. ¢

GOOSEFOOT FAMILY,

LANB'S8-QUARTERS, PIGWEED (Chenopodium album L.).—An ereet,
branching, herbaceous plant 2 to 4 feet high, from an annual root. The
flowers are small, green, aud densely elustered in spikes. The leaves
are more or less toothed on the margins, and the whole plant is mealy.
It grows mostly in uneultivated or waste land. Hand pulling or thor-
ough eunltivation will readily subdue it.

WINGED PIGWEED (Cycloloma platyphylium Moquin.).—A. coarse,
much-branched, annnal, herbaceous plant, blown about in the fall as a
tumbleweed. The leaves are narrow and sinuate-toothed, like those of
the daudelion. The fruits have a eontinuous, membranaceons ring
about them, so that they may be carried by the wind to some extent
independently of the plant. It grows only in eultivated land or waste
places where the sod has been broken. Ireventing the plants going
to seed will soon subdue them.

RUSSIAN THISTLE, SALTWORT (Salsola Kali L. var. Tragus D. C.).—
This troublesomne weed is mentioned here only as a member of the
goosefoot family.

Doox (Rumex salicifolivs Weinmann, R, obtusifolius L. and R. Oris-
pus L.).—Coarse perennial herbs, too common in eultivated fields. The
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seed ripens at about the same time as spring wheat and usually eomes
from the thrashing machine with the grain, It is doubtless often sown
with wheat nnless the seed wheat is carefally eleaned.

Remedies.—Cloan seed, hand pulling or grubbing with a mattock, and
thorough cultivation. In small patches salt or kerosene on the roots
may have the desired effeet.

BrLACK BINDWEED (lolygonum convolvulug 1.)—This is a slender,
climbing, herbaceous vine ecommon throughout the wheat-growing
regions all through the West. It injures the yield and the grade of
wheat and often binds the grain together, making it impossible for the
harvesting maehines to do good work. The blaek triangular sceds are
ripened about the same time as the spring wheat, and being but little
smaller than the wheat kernel, often appear in the grain as it comes
from the thrashing maehine.

Remedies,—Clean seed, fall plowing, and thorough fitting of the
ground. If the bindweed is very abundant put in a eultivated erop or
a crop of millet and clover, to be turned under for green manuring,

GRASS FAMILY.

BARN-GRASS (Panicum crusgalli 1.),—This is a eoarse, annual grass
2 to 3 feet high, with a paniele of three to eight dense spikes and 1 to
2 inches long. In the western forin the panicle is almost always dark
colored or nearly black at maturity, and the spikelets are short-awned
or awnless.

In wet seasons it takes possession of the land where the wheat is slow
in starting and either eliokes it ont entirely in low places or greatly
reduees the yield and the grade. The seed, although less that one-half
as large as the wheat kernel, often eomes from the thrashing machine
with the grain. A little more careful screening would readily take it
ont and save the farmer econsiderable in the price of thrashing.

Remedies.—Where it is thick, mow before it goes to seed, Tile-drain
low places where the value of the land will warrant it.

SAND-BUR, BUR-GRASS (Cenehrus tribuloides L.).—This little grass,
with its sharp, spiny burs, is well known, It is found in all parts of
the United States except the high mountain regions, but is espeeially
abundant and troublesome from Ohio to Kansas and Nebraska, extend-
ing into South Dakota and Minnesota. Its eharaeter as a noxious
weed is due to the spiny burs which render it exeeedingly troublesome
in sheep’s wool. It is an annual, aud may be subdued in fields by eul-
tivation or burning. To extermminate it, however, it must be prevented
from going to sced in waste places,

PORCUPINE-GRASS, NEEDLE-GRASS (Stipa spartea Trin.),—A rather
stont, erect grass 2 to 3 feet high, with strong, twisted awns 3 to 6
inehes long, growing in tufts or small bunehes, usually on rather dry
knolls.
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The sharp beak to the fruit and the retrorsely barbed awn eause it
to work into sheep’s wool and even pieree the skin, produeing bad
sores and not infrequently causing death., In hay the awned spikelets
are very troublesome to liorses, working into the nostrils, where the
moisture eauses the awns to nntwist, produeing a very disagreeable
irritation.

The spikelets ripen and fall in June, so that the grass must be
mowed early to prevent its going to seed. Where this grass is thiek
it wonld be advisable to plow up the land and, after subduing it with
one or two eultivated erops, seed it with something more valuable than
poreupine grass.

COUCH-GRASS, QUICK-GRASS, QUACK-GRASS (Agropyrum repens,
Beauv.).—This grass is very similar in appearanee to the wheat grass
of the prairies, forming heads like the wheat grass, but seldom pro-
ducing mature seed. It may be distingnished by its long, white root-
stoeks, by whieh it is usunally propagated, These rootstoecks are very
tenaeions of life, and if broken to pieces every pieee is likely to grow if
left in the ground. Ordinary plowing and eultivation in the early part
of the season helps to disseminate it and improve its growth rather
than subdue it.

Throw the plow or eultivator out of the ground in erossing a pateh
of quaek-grass in the field or small pieees of the rootstoeks will be
earried to scatter the grass to other places. Salt and sheep will sub-
due it. Fall plowing to turn the roots to the frost will eheck it. Plow
deep, drag out the roots and burn themn. Follow any method by abso-
lutely elean cultivation for the entire seasou.

SQUIRREL-TAIL, WILD BARLEY (Hordeum jubatum L.).—This grass
is common throughout the region west of the Mississippi River, It is
a bad pest in pasture and grass land, as it is worthless itself and it
takes possession of the land best adapted to the produetion of the
most nutritions grasses.

Mowing before it goes to seed may eheek its growth and will at least
prevent its spreading. Cultivation and reseeding is the only sure
method of getting rid of it.

GENERAL REMEDIES.

Do all that is possible to prevent weeds from going to seed.

Be sure that all seed, espeeially flax, oats, and grass seed, be thor-
oughly cleaned before it is sown on the land.

Fit the land thoroughly, so that wheat, oats, or rye may have as
good a ehanee to grow as the weeds that are already in the soil.

When eultivated or lioed erops are raised, cultivate them well and
do not allow a erop of weeds to grow after the eorn or potatoes have
been taken off, If the fertility of the soil and the length of the season
will warrant two erops in a single year, let both crops be useful.
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A erop of weeds tnrned under green enriehes the soil and decreaseg
the store of weed seeds by at least so many as the number of plants
turned under, while a crop of weeds grown to maturity drains the soil

of fertility and adds many times the number of plants to the store of
seeds for future weeds.

DESCRIPTION OF PLATES.

PraTE I. Branch from Rnssian thistle, showing the appearanco of tho plant when
tho secds aro maturo: a, Branch from a young plant, showing tho appearance
beforo tho dry soason; b, Maturo seed enlarged five timos.

Prate II. Branch of Russian thistle, showing tho appearance beforo flowering and
before tho spiney branchlets have elongated: a, Spinos enlarged; b, Young grain
wlth the covering removed, onlarged about soven timos; ¢, Blossom removed from
the axil and viowed from bolow, enlarged ahout four times; d, Section of fruit-
ing calyx, side view; ¢, Same, seen from ahove.
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