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LETTER OF TRANSMITTAL.

UNITED STATES DEPARTMENT OF AGRIOULTURE,
D1vISION OF BOTANY,
Washington, D. 0., April 12, 1895.

Sir: I have the honor to transmit herewith, for publication as a
Farmers’ Bulletin, an illustrated report entitled  Weeds; and How to
Kill Them,” by Mr. Lyster H. Dewey, Assistant Botanist. The value
of the principal field crops of the United States for the year 1894,
including corn, wheat, oats, rye, barley, buckwheat, tobacco, potatoes,
and hay, according to official statistical returns, is $1,630,873,795.
This estimate does 1ot cover cotton, pasturage, fruit, garden truck, or
other agricultural products, all of which are of immense commercial
importance. The direct loss in crops, the damage to machinery and
stock, and the dccrease in value of land due to weeds, amount, without
question, to tens of millions of dollars each year—a loss sustained
almost wholly by the farmers of the nation. This brief bulletin con-
tains simple and valuable directions for weed eradication, and in view
of the enormous interests concerned, it is hoped that these methods may
early be incorporated in our gystems of practical farming.

Respectfully,
FREDERICK V. COVILLE,

Botanist.
Hon. J. STERLING MORTON,

Secretary of Agriculture.
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WEEDS; AND HOW TO KILL THEM.

INTRODUCTION.

During the season of 1894, which was remarkable for its extreme
drought, the ordinary farm crops were checked in their growth and the
weeds became more conspicuous than usual. This fact, together with
the attention attracted by certain species recently introduced, has
awakencd particular interest in the subject of weed eradication, and
there has been an enlarged demand for aceurate knowledge in regard
to injurious weeds. This fact has been amply rccognized by the United
Statcs Department of Agriculture, and the time and pains devoted to
the study and investigation of weeds in its Division of Botany have
been greatly increased iu late years, while its efforts have been directed
to mect the growing demand for accurate information on the subject
by the frequent publication of bulletins and circulars, Similar publi-
cations have also been issued from the experiment stations, and many
agricultural papers have given the subject of weeds considerable space
in their columns.

For the complete eradication of a noxious plant, the production of
seeds must be prevented, and if the plant is a biennial or a perennial
the rootstock must be killed, The processes by which seed production
may be prevented or rootstocks killed are comparatively simple in most
eases, and in no case are they impracticable. It would seem, therefore,
atfirst thought that the best processes of weed eradication being known
and practiced with reasonable fidelity the complete eradication of some
of the farmer’s worst cnemies might be accomplished. But in the case
of weeds which have already become abundant and widely distributed,
the conditions nnder which many of them occur are such that the farm-
ing commnnity regards their extermination as impossible, and we can
only hope for their reduction to a state of comparative harmlessness.
A species newly introduced, however, might doubtless be complectely
eradicated if taken in time. If the farmer on whose land the first Rns-
siau thistles grew in 1873 had known the evil character of the plant and
had spenta few hours destroying them in his flax field, the species might
have been completely annihilated in this country and millions of dollars
and years of labor saved.

The same might doubtless be said, were their histories better known,
of the king devil weed of northern New York, the Paraguay bur of
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Florida, Georgia, and the Carolinas, the priekly lettuce of the North-
orn States, and many others, This emphasizes the necessity that each
Jandowner shonld be on the wateh for new plants and learn their ehar-
aeter, if possible, before they beeome established and assert themselves
as aggressivo weeds on his farm. This eradieation of a speeies on its
first- appearance in a limited area forms praetieally the only possible
method of eomnplete and final extermination, unless publie sentiment
shall be aroused to the point of a more vigorous and universal destrue-
tion of weeds than has heretofore been praeticed. Unless strongly
snpported and enforeed by the people direetly interested, laws for the
eompleto extermination of weeds are of little avail, and in most eases
thus far they have been fonnd ineffectual, as is proved by the abun-
dant erops, growing year after year, of Canada thistles in Pennsylvania,
Olio, and Miechigan, of wild earrots in Conneetieut, and of coekleburs
and snnflowers in Kansas,

If weeds ean not be eompletely exterminated they may be brought
under subjeetion, aud in restricted loealities this subjeetion may
approaeh so near to exterinination as to prevent any material damage
without requiring appreeiable extra labor. This is almost the ideal
condition for a farm so far as weeds are eoneerned. There are all gra-
dations from this condition to that of the fann so weedy that a profit-
able crop can not be raised and that no one will buy the land at any
good price nnless he has some assurance that wild onion, penny eress,
horse nettle, Canada thistle, or quaek grass can be killed or eontrolled.
Any speeies of weeds can be snbdned and eontrolled within the limits
of an ordinary farm, and unless the value of the land is low from other
causes this inay be profitably undertaken.

GENERAL METHODS OF ERADICATING WEEDS.

If the weed, like many of our most abundant kinds, is an annual,
reprodueing itself from tho seeds only and dying root and branch each
year, it may be subjected by preventing seed production, The seeds of
many annuals retain their vitality for several years, so thatif they onee
become abundant in the soil they are likely to germinate at irregular
intorvals, and thus eanse trouble for a long time, even though no fresh
seed is introdueed. In this ease merely preventing the produetion of
seed will gradually roduce tho quantity of weeds and will prevent any
further spreading.

For permanent pastures, lawns, and roadsides this'is often the most
praetieal method, and it is quite suflieient if persistently followed. In
enltivated fields the land thus seeded should first be hurned over to
destroy as many as possible of the seeds on the surface. It may then
be plowod shallow, so as not to bury the remaining seeds too deeply in
tho soil. The sueceeding cnltivation, not deeper than the plowing,
will induee the germination of seeds in this layer of soil and kill the
seedlings as they appear. The land may then be plowed deeper and
the cultivation repeated until the weed seeds aro pretty thoroughly



9

cleared ont to as great a depth as the plow ever reaches. Below that
depth—8 to 10 inches—very few weed seeds can germinate and push a
ghoot to the surface. A thousand young scedlings may be destroyed
in this manner by the cultivator with less effort than a single mature
plant can be destroycd, and every secdling killed means one less weed
seed in the soil. Barren summer-fallowing is often practiced to clear
out weedy land by the method just deseribed; but usually corn, pota-
toes, rape, cabbages, or beets may better be grown, giving a profitable
return for the extra cultivation. The best results can be obtained, of
course, with crops that allow cultivation during the greater part of the
geason, and that do not shade the soil too much, as the direct rays of
the sun heating the surface of the soil aid materlally in the germination
of many seeds.

As annual weeds usually thrive best in soil that has been broken
but is not occupied, it is evident that broken land should not be per-
mitted to remain idle. Abundant crops of annual weed seeds are
matured every fall on potato and corn land and in stubble fields, where
a profitable crop of crimson clover or winter oats or rye might have
been grown. A little grass seed raked in on bare hillsides will often keep
down annual weeds and will at the same time prevent washing. Mow-
ing the roadside two or three times during the summer will subdue the
dog fennel and ragweed. Mowing the stubble about two weeks after

F16. 1.—~S8pud.

harvest in grainfields that have been seeded to grass or clover will
check the annual weeds and at the same time produce a mulch that is
very beneficial to the seeding during the August drought.

Biennials, such as burdock, wild carrot, and bull thistle, store up
nourishment in thickened roots during the first year of growth and
during the second year they produce seed and die. Many species
which are ordinarily true biennials will live three years, or possibly
longer if seed production is prevented by mowing or cutting the stem
above the crown of the root. In fact, mowing or cutting off the main
stem often induces it to branch out at the base and send up several
stalks in place of the one. Cutting the roots below the crown usually
kills them. If this work is to be done by hand with a hoe, grub hoe,
or spud, as is often the case with bull thistles on new ground, it can be
done most effectively and with least labor in the fall, during the first
year of growth. The stools or rosettes of leaves, close to the ground,
often give little suggestion of the prominent sced stalk to be grown the
following year; but they are sufficient to indicate to the observing eye
the presence of weeds. The root at this time is more tender, and hence
more easily cut than in the mature plant, and one does not have to
strike so deep to be sure of killing it. In sod ground a spud—a tool
like a chisel on the end of a fork handle (fig. 1)—may be used to much
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better advantage than a hoe for cntting thickened roots below the
surface.

Biennial weeds are readily killed by cultivation such as is given to
hoed erops, and the seeds may be cleaned out of the land by this
method. The weeds of this elass are nsually most abundant in old
Pastures, along roadsides, and in waste places where the soil is seldomn
disturbed. The weeds must be destroyed in these places if the work
of clearing the seed out of cultivated fields is to be made effcctive.

Perennial weeds reproduce themselves by seeds and also propagate
by some form of pereunial underground stem, as the rootstocks of
Canada thistle and couch grass, the eorm or solid bulb, of the it grass
and ehufa, and the bulb of the wild onion. A few plants sometimes
classed as noxious weeds have runners above ground, as Bermuda grass
and cinquefoil, To destroy perennial weeds, seed production must be
prevented and the underground portion must be killed. Seed produc-
tion may be prevented by mowing when the first flower buds appear,
the same as in the case of anunals or biennials, The best methods for
killing the rootstocks vary cousiderably according to the soil, elimate,
character of the different weeds, and the size of the patch or the
quantity to be killed. In general, however, the following prineiples
apply :

1. The rootstocks may be dug up and removed, a remnedy that can be
practically applied only iu small areas.

2. Balt, coal oil, or strong acid applied so as to come in contact with
the freshly cut roots or rootstocks destroys them for some distance
from the point of contact. Crude sulphurie aeid is probably the most
effective of comparatively inexpensive materials that can be used for
this purpose, but its strong corrosive properties render it dangerous
to handle.

3. Rootstocks may be starved to death by preventing any develop-
ment of green leaves or other parts above ground. This may be effected
by building straw stacks over swmall patehes, by persistent, thorough
cultivation in fields, by the use of the hoe or spud in waste places, aud
by salting the plants and turniug on sheep in permanent pastures.

4. The plants may usually be smothered by dense sod-forming
grasses or by a erop like clover or millet that will exclude the light.

b. Most rootstocks are readily destroyed by exposing them to the
direct action of the sun during the summer drought, or to the dircct
action of the frost in winter. In this way plowing, for example, becomes
effective.

‘6. Any cultivation which merely breaks np the rootstocks and leaves
them in the ground, especially during wet weather, aids in their distribu-
tion and multiplication, and is worse than useless, unless the cultiva-
tion is continued so as to prevent any growth above ground. Plowing
and fitting corn ground in April and May, and eultivating at intervals
until the last of June, then leaving the land uucultivated during the
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remainder of the season, is one of the best methods that could be pur-
sued to encourage the growth of couch grass, Johnson grass, and many
other perennial weeds.

WEEDS ATTRACTING ESPECIAL ATTENTION DURING 1894.

The influence of the Russian thistle agitation is plainly manifest in
the attention given to certain weeds during the past scason. Nearly
one-half of those received at the United States Department of Agri-
culture witli requests for naming and information belong to species
which are more or less prickly, and many of them have been mistaken
for the Russian thistle. While but few complaints have been received
in regard to the older well-known weeds, such as ragweed, dog fennel,
and shepherd’s purse, it is not to he supposed that these are becoming
less abundant or less troublesome. People are gencrally familiar with
these common weeds, too often so familiar that the weeds have come
to be accepted as a matter of course and a necessary-evil. Complaints
about Canada thistle, couch grass, and Johnson grass indicate that
these weeds, even when well known, can not be disregarded; but in gen-
eralitis the new weed coming as an added evil that attracts attention.

Aside from the Russian thistle, the following ten species of weeds in
the order given havereceived the most notice during 1894, according to
the reports received at the United States Department of Agriculture:

Pricky lettuce (Lactuca scariola). ~ Dagger cocklebur (Xanthium apinosum),
Bracted plantain (Plantago aristata). Chondrilla (Chondrilla juncea).

Horse nettle (Solanum carolinense). Wild carrot (Daucus carota).

Buffalo bur (Solanum rosiratum). Wild oat (dvena fatua).

Spiny amaranth (4dmaranthus spinosus). False flax (Camelina sativa).

PRICKLY LETTUCE (Lactuca scariola).

The prickly lettuce is also known hy the common names milk thistle,
English thistle, and compass plant. During the past season it has heen
mistaken for Russian thistle in many localities. It is a native of
Europe. The first record we have of it in this country is in the fifth
edition of Gray’s Manual (1868), where the locality is given as “waste
grounds and roadsides, Camhridge, Mass.” Ahout ten years later it
was ohserved in the region of the Great Lakes, and now it has become
widely distributed throughout nearly all the States from Massachusetts
to Virginia and westward to the Missouri River, and has crossed the
mountains to Idaho, Oregon, and Washington. It is most abundant
and troublesome in the States bordering on the Ohio River and the
Great Lakes.

The prickly lettuce is closely related to the common garden lettuce,
which it resembles in the seed-bearing stage (fig.2,a). It is an annual,
sometimes doubtless a winter annual, partaking of the character of a
biennial. The stem, smooth or with small scattered prickles, rises to
& height of 2 to 6 feet,bearing a few lateral branches and a large open
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panicle of flowers. The flowers are small, one-fourth to one-half inch
in diameter, yellow, and ineonspicuous, as only a few are open at a
time. The plant begins to bloom in July and produces a few blossoms
oach morning thereafter until killed by the frost. The seed, or strietly
speaking the akene—the seed with the close-fitting ease whieh contains
it—is dark browu in color, flattened, between oblong and lanee-shaped
in outline, abont one-sixth of an inch long and one-fourth as broad. On
each of the flat faces there are 5 or 6 ridges lengthwise, which are
finely roughened. At the apex is a slender, thread-like beak, nearly as
long as the body of the akene,
bearing a tuft of fine white
hairs about as long as itself
(fig.2, ¢). Inthe fruitingstage
the tufts of the 10 to 156 seeds
which grow in one head spread
outso as to form a white, gauzy
ball of down, like that of the
dandelion, but smaller and less
dense. A single average plant
has been estimated to bear
more than 8,000 seeds. The
leaves are oblong wnd without
stalk, the blade clasping the
main stem by a base with two
ears. They are priekly along
the wavy margins and along
the midrib on the back (fig. 2,
b). Theprineipalleaves onthe
stem have the nnusual habit of
twisting so that theupper part
of the blade beeomes vertieal.
They also point north and
south, lience the name compass
plant. The white, milky juice
has suggested the name milk
thistle. Both of these names
are incorrectly used in this connection as they are properly apptlied to
very different plants.

Unlike most annual weeds, the priekly lettuee is very troublesome in
meadows and permanent pastures. Clover intended for a seed erop is
. often entirely ruined. Oats and other spring grain erops suffer more
or less damage.

Sheep and sometimes cattle will eat the young pricktly lettuee, and in
some localities their services have been found very effective in keeping
it down, especially in recently cleared land where thorough cultivation
is impossible. Repeatedly mowing the plants as they first begin to

F1a. 2 —Prickly lettuce.
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blossom will prevent seeding and eventually subdue them., Thorough
cultivation with a hoed crop, by means of which the seed in the soil
may be induced to germinate, will be found most effective. The first
plowing should be shallow, so as not to bury the seeds too dcep., Under
no eireumstances should the mature seed-bearing plants be plowed
under, as that would only fill the soil with seeds buried at different
depths to be brought under conditions favorable for germination at
intervals for several years. Mature plants should bemowed and burned
before plowing. The seed appears as an impurity in clover, millet, and
the heavier grass sceds,and the plant is doubtless most frequently
introdueced by this means.
As the seed may be carried a
long distance by thewind, the
plants must be cleared out of
fence rows, waste land, and
roadsides.

BRACTED PLANTAIN (Plantago
aristata).

This plant, although a na-
tive of the Mississippi Valley
and well known to botanists
gince the beginning of the
presentcentury, is praetieally
newasa weed. Ina veryfew
instancesits seeds have been
mentioned as a minor impu-
rity in elover seed, but it is
pot named in any of the nu-
merous lists of weeds of the
United States. During the
pastseason it has appearedin *
abundanee in meadows, pas-
tures, and lawns in many
localities from Maryland to
Illinois. Although generally
reported asnew,it had doubt-
less existed before in small quantity and with less robust habit in many
of these places. In some instaneés, however, it is known to have been
introdueed during the past season in lawn grass seed.

The bracted plantain is an annual, sometimes a winter annual, and
in some cases the roots are apparently perennial. The leaves are not
killed even by severe frosts. It is closely related to the lance-leafed
plantain, or rib grass, and tothe woolly plantain. Theleaves,appearing
almost like a tuft of rather thick, dark-green grass leaves, spring from
the apex of a somewhat thickened root (fig. 3, a). The seed-bearing

Fig. 3.—Bracted plantain.
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stems, 5 to 12 inches in height and numbering 5 to 25 on each plant, as
in otlier plantains, are leafless and naked near the base. At first the
flower spike is econtracted and short, but at maturity it is 2 to 5 inches
long and crowded with small flowers (fig. 3, a). Below ocach flower is a
narrow green bract oue-half to one inch long, giving the flower spike a
plume-like appearance. Eaeh flower prodnces two seeds in an egg-
shaped eapsule which opens transversely, the dome-shaped lid with the
persistent, papery eorolla lobes falling away with the two seeds hang-
ing in it (fig. 3, b, ¢). This kind of parachute enables the sceds to be
carried a short distance by the wind, They usually fall near the parent
plant, hence after the first introduction the bracted plantain grows in
dense colonies, covering the ground so thickly as to choke out all other
vegetation. An average plant produces about 15 flower spikes, and an
average spike bears about 100 flowers or 200 seeds, making a total of
about 3,000 sceds to the plant. The seeds are dark brown or nearly
blaek, oblong, econeavo-convex, rounded at the ends, and abont one-
twelfth of an ineh long (fig. 3, d, ). They are most likely to be found
as an impurity in clover seed and the heavier grass sceds. -

The bracted plantain is so low and ineonspieuous and its leaves are

so mnch like those of grass that it is not easily discernible until the
flower spikes appear. Hand pulling and burning is perhaps one of the
best remedies where the plants are not too abundant. If the land has
become thioroughly seeded a series of hoed erops will probably be neces-
sary to clear it out. In permanent pastnre, mowing the plants as the
sced stalks first appear will keep them in subjeetion. Themowing will
have to be repeated several tiines, however, as the bracted plantain
sends up seed stalks from May until November.
* The reports coneerning this plant during the past season indicate
that, if nuehecked, it is likely to prove as troublesome as the rib grass
which has become so widely distributed, chiefly in clover seed. The
seeds of tlie braeted plantaiu are of nearly the same size and shape as
those of the rib grass, and as they ripen-throughout the same season—
June to November—they are just as likely to be harvested and thrashed
with the clover seed.

HORSE NETTLE (Solanum oarolinense).

The horse nettle is native in the southeastern part of the United
States, as its speeifie name indieates. It is new found in nearly all of
the States east of the Missouri River;yand is slowly inereasing its terri-
tory. As tho scedsare seldom found as impurities in commercial seeds,
and as they have no speecial adaptation to aid in distribution exeept
that the berries are sometimes eaten by birds, the liorse nettle spreads
rather slowly. When it has once obtained a footlhiold, however, it
ranks anlong the worst weeds of this eountry as regards diffieulty of
cradieation.
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It is closely related to the common potato, which it much resembles
in its white or purple flowers and yellow berries. The plants are 6 to
920 inches in height, loosely branching, rough, with short, stiff hairs, and
armed with yellow prickles (fig.4,a). Theleaves areoblong and irregu-
larly lobed like those of the white oak. The midrib and larger veins
bear prickles like those of the stem, but smaller. The plant is repro-
duced by the seeds (fig. 4, ¢, d), which are borne in the berries, and it is
abundantly propagated, also, by slender perennial rootstocks.

The horse nettle is not caten by any kind of farm stock, even when
dried and made into hay,
being avoided on accountof
its sharp prickles and rough
pubescent foliage.  Ordi-
nary eultivation has com-
paratively little effect on it,
often tending to multiply
and improve its growth
rather than to subdue it.
It is more or less trouble-
some in nearly all crops and
in all soils, but is worst in
sandy or loose, friable soils,
which are easily penetrated
by the long rootstocks.

The production of seed
may be prevented by keep-
ing the plants mown. The
rootstocks must be killed,
however, and this task is
about as difficult as killing
the rootstock of the Canada
thistle; in fact the methods
which are most successfulin
destroying the Canada this-
tle may be used with advan-
tage in destroying the horse
nettle, Clean cultivation
and grubbing or spudding sufficient to prevent any development above
ground will starve ont the rootstocks. Oats, barley, or millet sown
thiekly on well-tilled land will weaken the rootstocks, preventing much
growth above ground. Immediately after these crops are harvested the
land may be plowed and then harrowed frequently until timefor sowing
crimson clover or winterrye. This will induce the germination of weed
Seeds, and at the same time expose some of the rootstocks to be killed
by the sun. Crimson clover, hairy vetch, rye, or winter oats may be
Sown to choke down the growth of horse nettle and other weeds during

Fia. 4.—~Horse nettle.
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the fall and early spring, to furnish winter pasturage, and then to be
plowed under as a grecn fertilizer. A hoed crop following, if kept well
cenltivated, will clear ont most of the remaining weeds. The plowshare

‘used in these operations shonld be kept sharp, so as to cut a clean
furrow, otherwise the rootstocks are likely to be dragged and scattercd
about the field.

BUFFALO BUR (Solanum rosiratlum).

This plant is also native in this country, originally growing on the
western plains, close to the mountains, from Mexico northward. It
was doubtless spread to
some extent by the buffa-
loes, as it has been found
along the buffalo wallows.
‘While the horse nettle has
been slowly traveling west-
ward the buffalo bur has
been working eastward,
until it is now found in
many States east of the
Mississippi River, and has
even crosscd the ocean,
threatening to become a
troublesome weced in Ger-
many. It isrelated to the
potato, and closely resem-
bles the horse nettle, but its
spines are stouter and more
abundant and its flowers
are yellow. Instead of the
smooth, yellow berries of
the horse nettle and potato,
morcover, it has spiny burs,
somewhat resembling those
of the burdock at first, but
developing at maturity into
nearlyspherical, spiny balls,
filled with blaek, irregular seeds (fig. 5, ¢, d). These burs, becoming
attached to passing animals, are readily seattered. The plant has a
lighter, more bushy habit than the horse mnettle, and is often blown
about as a tmnbleweed in the prairie region.

It is an annual, casily subdued by preventing the production of secds.
This may be done by mowing as often as the yellow blossoms appear.
The sceds are less abundant than those of most of the bad annual weeds,
and they are not often ripe, at least in the northern part of its range,
until after the hurrying work of harvest is over. The buffalo bur is
geldom troublesome in fields where thorough cultivation is practiced.

F1a. 6.—Buffalo bur.
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The seeds may be expected as impurities in alfalfa and clover seed
grown in the West. So far as known, however, in the East this weed
has appeared in waste places in cities and townsand has spread thence
to the surrounding farms. :

In this respect the buffalo bur is typical of a large number of intro-
duced weeds, which are neglected on the waste land in villages and
cities where they do no direct and manifest injury. The Canada thistle
and spiny amaranth are growing on many vacant lots in Washington,
The prickly lettuce first became abundant in Michigan and Ohio in the
cities of Detroit and Toledo. The Russian thistle is now growing
uncheeked, save by the occasional botanical collector, in many localities
in and about Chicago. Similar instances might be multiplied; in fact,
probably the majority of the cities and towns of this country are har-
boring noxious weeds which should be destroyed in simple justice to
the farming communities which aid most dircetly in supporting the
prosperity of these towns,

F1a. 6.—8piny amaranth.

SPINY AMARANTH (4maranthus spinosus).

The spiny amaranth, or prickly careless weed as it is often called, is
native in tropical Aerica, and seems to have been first introduced into
this country along the southeastern coast. It is now more or less abun
dant in most of the States sonth ot the Potomac and Ohio rivers, and
is spreading with considerable rapidity. It resembles the common
tumbleweed (Amaranthus albus) and other amaranths or careless weeds
of the neglected cornfield and garden, Tt is an annual with a succu-
lent stem, branching profusely thiroughout and attaining a heightof 15
to 30 inches (fig. 6, @). The leaves are dark-green, lance-ovate, smooth,
tbout 1} inches long. At the base of the leaf stalk in most cases are
two slender sharp spines, one-fourth to one-half inch long (fig. 6, b).

16109—No, 28—-2



18

The small, green flowers are ecrowded in slender spikes at the ends of
the branches and in dense clusters in the axils of the lcaves (fig. 6, b).
The seeds, borne singly in the flowers, but aggregating several thou-
sand on an average plaut, are black and shining, round or slightly flat.
tened, and abont one twenty-fourth of an inch in diameter (fig. 6, ¢, @).
They might be found in elover seed, illet, or grass seeds. The plant
grows in broken ground like other amaranths, bnt unlike most of then,
it also grows and even spreads aggressively in strong blue grass sod.

No farm stock will eat it, at least after the spincs begin to develop.
Like other annuals it may be subdued by preventing the production
of seed. It would readily suceninb to thorough eultivation, as it grows
rather slowly at first and

e | y does not produce seed until

N ..J,_ 8 midsnmmer or later. Mow-

| ek ing or grubbing upthe plant
" ] BN before the flower spikes de-
g \ ! velop is probably the best

method of eradieation in per-
manent pastures. Potato
land and corn stubble inay
be plowed or theroughly
disked after the crop is har-
vested and a winter crop
sown which will keep down
the weeds.

SPINY COCKLERUR (Xanthium
apinosum).

This plant, often called
dagger cocklebur and well
deserving that name as one
of the most spiny of Ameri-
can weeds, is a native of
tropical America. It has
been introdneed into many
parts of this eountry, in
some places doubtless hav-

¢ ing been spared, or possibly
even cultivated, at first, for the striking %ffcct produced by its shiny,

dark-green foliage and its slendcr, bright-yellow spines. The stem
branches from the base and grows to the height of 1 to 3 feet, bearing
many narrowly ovate leaves about 14 inches long, sometimes slightly
toothed near the base, rather thick in texture, the upper surface dark-
groen with o whitish midrib and the lower white with woolly pubescence
(fig. 7, a,0). At tho base of the leaf stem on one side is a three-pronged
spine abont an inch.long. Ou theother side is an incouspicnous flower,

Fi1a. 7—Spiny cocklebur.
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followed by an oblong, spiny bur like those of the common native
cockleburs, but smaller, about one-half inch long (fig. 7,b,¢). Each
bur contains two seeds.

The seeds are therefore loss abundant than those of most troublesome
annuals, butthisapparent defect is counterbalanced by the fact that they
retain their vitality many years and that the hooked spines on the burs
provide for their wide distribution by passing animals. As they remain
inclosed in the hard, spiny bur, they are seldom found in commercial
seeds. Althongh this weed is an annual, it is most troublesome
in pasturcs and meadows,
spreading even in strong sod.

Its growth at first is slow
and, as it ‘nceds light and
room to develop into a robust
plant, it may be choked down
by any quick-growing crop
that will crowd and shade it.
In permanent pastures and
waste places, where it flour-
ishes best, it could doubtless
be eradicated in time by
mowing the plants about
twice each year, in Aungust
and September, or by cutting
them up with a hoe or spud in
May and June. As the seeds
often lie dormant in the thick-
walled bur (fig. 7, d) several
years before germinating, it
might require a like period
to exterminate a patch by
this method; but the plants
would continually be grow-
ing less in number, and the
labor correspondinglylighter.

Fia. 8.—Chondrilla.

CHONDRILLA (Chondrilla juncea).

This is an almost leafless, branching biennial weed, introduced from
Earope and now abundaut on clay knolls in the middle Atlantic coast
region and in northern West Virginia. It has a rosette of root leaves
similar to those of the dandelion, but the rigid, branching stews are
bare cxcept for the inconspicuous linear bracts and the small, yellow
flowers (fig. 8, a, b). The lower part of the main stem is clothed with
small prickles. The plant begins to bloom in June or July and con-
tiaues to flower and produce seeds until killed by frost. The akenes
(cases containing the seeds) are nearly black, oblong and prismatic in
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form, roughened at the summit with small projections (fig. 8, e), from
among which springs a slender beak bearing a tuft of fine white hairs,
or pappus, at its apex (fig 8,d, ¢). This pappus enables the akenes to
_be carried a cousiderable distance by the wind.

As the plant is usually most abundant in neglected pasture land
where the soil is somewhat impoverished, it seems probable that culti-
vation and a supply of fertilizer would soon subdue it. Left unchecked
it not only occupies all the space where the grass has become thin but

eucroaches aggressively on

FRETAE,
gﬁr‘tif.wg; strong grass sod.
- WILD CARROT (Daucus carota).

The wild carrot is by no
mecans & new weed, but it is
spreading tonew localities,and
has consequently been the ob-
ject of considerable attention
during the past season. Itis
one of the most aggressive
weeds of the Eastern States,
and is rapidly spreading west-
ward, having been found at
several points west of the Mis-
sissippi River. It seems to
thrive well in nearly all kinds
of soils,and in all climates from
Maineto Georgia. Ascapable
of becoming troublesome over
awide area, therefore, the wild
carrot is probably one of the
worst weeds that we have.

Itsflat cymesofwhite flowers,
usually with a small purple
flower in the center of each
eyme, appear from June untii
September, and they are followed by contracted, cup-shape clusters of
small bur-like, cne-secded fruits, nsually called seeds (fig. 9, ¢,d). These
seed-fruits are readily attached to passing animals and are distributed
n that way, or they often remain undisturbed on the plant until winter
and are then blown across the snow. Too often they are found in poorly
cleaned clover and grass seed. The seeds inclosed in their hard, spiny
coat retain their vitality for several years, and when once abundant in
the soil they are likely to canse trouble during several seasons, even
though fresh seeding is prevented.

In permanent pastnre the persistent inowing of the plants as often as
the flower appears willeventually destroy them. They will continue to

Fi6. 9.—Wild carrot.
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branch out from the base after each cutting until finally exhausted, so
that the first mowing willoften appear to increase rather than diminish
theirnumbers. Therootnay be cut off with a spud some distance below
the surface of tlie ground, a process that usually kills them at once.
Pulling the plants by hand when the ground is wet, although some-
what laborious, is one of the surest methods of eradication. Shecep
cating the young plants will aid considerably in keeping them down.
The wild carrot is seldom troublesome in cultivated fields, which indi-
cates that even moderate cultivation will partly subdue it, and that
thorough cultivation of the fields,

aecompanied by the destruction of

the weeds in waste places, would L
reduce it to comparative harm- TOA)

lessness. qmaf“o

N
1)

WILD OAT (Avena fatua)

Whether the wild oat and the
wild carrot are retrograde develop-
ments from the cultivated oat and
carrot are questions still unsettled,
but doubtless both were introduced
into this country as weeds, and they
have certainly been propagated
here as such. If the wild oat or
the wild earrot lras appeared in the
cultivated field it is because theseed
of the wild oat or the wild carrot has
been sown. The seeds of both are
nearly like those of the cultivated
plants, and in case of the oat the
seed of the wild plant may easily
be sown mixed with good oats.

The wild oat has become most
asbundant and troublesome in the (i
regions from Minnesota to Oregon v
and California where spring wheat FiS. 10=Wild sab.
is grown. In the East, where winter wheat is grown and some mgular
rotation of crops generally practiced, it is almost unknown. It is of
course most troublesome in oat crops, not only crowding out the true
oats, but also reducing the grade of the thrashed grain by the admix-
ture of its inferior lighter grains, Their stiff, twisting awns sometimes
eanse trouble by irritating the nostrils and mouths of animals,

Three species of wild oats have been introduced into this country, all
Quite similar in appearance and all anunual weeds. The most cominon
species, Avena fatua, is readily distinguished from the cultivated oat
by its usually larger size and earlier and irregular ripening, by the
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separate flerets falling as soon as ripe, and by the long, stout, twisted
and bent awns berue by the first and secend florets (fig. 10,¢,d). The
floral glumme, iuclosing the grain, is hairy below the middle, usually
nearly black at maturity (fig. 10, d), and is harder and tougher than
that of the cultivated eat, while the grain is very light in weight,
much lighter than in any ef the enltivated varieties of white oats.

The grain retains its vitality inuch longer than does the cominon oat,
and may remain buried in the soil several years withont germinating,
It germinates best when there is an abundance of moisture and the
goil is warm. To clear the sced eut of the seil, therefere, the land
© should be stirred when it is warm and as moist as will permit geod
enltivation, Itisnuderstoed, of eccurse, that enltivating the land when
wet, especially in clay soils, is bad policy, and it is advocated iu this
case only for a special purpose. The clcaring of the 8oil can be accom-
plished in conjunction with the cultivation of eorn or root creps. If
swnmer-fallowing is practiced, the land should be rolled after culti-
vation, when not too wet, te conserve moisture and paek it clesely
abeut the seeds near the surface. Where winter wheat and rye may
be grewn profitably the land should be plowed as soon as possible after
the spriug crop is harvested, and harrowed about once a week until
time for sewing the wheat or rye. Oats sheuld be left eut of the rota
tion so far as may be until the wild oats are subdued, as the latter
growing among the enltivated oats are diffienlt to detect for removal,
and after harvesting and thrashing it is practically iinpossible to sepa-
rate completely the two kinds of graiu. In othier grain crops the wild
oat may be pulled or cut and removed by hand before inaturity in the
same manner as wild mustard or rye. Where it is very abundant,
however, this plan would be teo laborious to pursue with profit, and the
erop would better be mown for hay or plowed under. No oats should
be sown coming from farms where the wild oat is knowu to grow.

FALSE FLAX (Camelina sativa).

This plant, a member of the mustard family, has been introduced
from Europe, where it has long been known as a troublesome weed in
flax flelds. Tt resembles flax somewhat, bnt has mueh smaller flewers
and seeds, and its secd capsules are pear-shaped instead of spherical
(fig. 11, a). It is an annnal, like shepherd’s purse, peppergrass, and
most of the other troublesome weeds of the mustard family. In the
northern part of its range, at least, the seeds are seldom matured except
on plants whicl grew as winter annuals., The sceds germinating in the
fall prodnce a rosette of leaves in the same manner as the dandelion.
Iu. the spring a sced stalk is developed from the midst, and after the
sceds are maturced the plant dies, Theseeds germinating in the spring
preduce plants that usnally blossom dnring the same seasen, but seldom
mature sceds, being killed too early by the frost.
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The false flax has beeome abundant and troublesome as a weed in
some parts of Miehigan and Minnesota. It is also present in several
other States, but not yet abundantly enough to eause any appreeiable
damage. It is most troublesome in flax and in winter wheat and rye.
Pastures and meadows are also injured to a considerable extent. The
seed (fig. 11, ¢, d) occurs as an impurity in flaxseed and elover seed,
and in some of the grass seeds,
especially timothy.

Where the false flax has become
abundant it may be neeessary to
omit winter wheat and rye from
the rotation for a few years and
raise erops that will permit eulti-
vation in autumn. Spring grain
c¢rops may be grown, or hoed erops
may oceupy the ground during the
summer. Hoed erops may be em-
ployed to best advantage, as the
cultivation given to these erops will
indnce the false-flax seed to germi-
_nateand thus clear the land sooner.
In pastures and ineadowsthe weeds
may be pulled if they have not
become too abundant; but if this
work has been long neglected itwill
probably be nccessary to plow and
cultivate the land.

The false flax, like most of the
other weeds here treated, is not yet
one of our “worst weeds.” In fact,
where it is most abundant there
are probably other weeds that out- Tig. 11.—False flax.
rank it in bad qualities. This and
most of the others are either of eomparatively reeent introduetion, or
are as yet troublesome ouly in rather restricted localities. They are
spreading and beeoming more abundant nearly every year, however,
and a knowledge of their habits of growth and noxious eharacters may
8id in their detection and suppression in new localities, and possibly
lead to their subjection in the areas already infested.




.l.noﬂo gL A o1 ol AL
B quiercx | R *o e - oyl gsan | o endny | degeydop op Jﬁ-ﬂﬂﬂﬁ Mg | FHEESRET T iﬁﬂiﬂuﬂiﬂﬁ-ﬂ.
‘sdo1d paoy
-] o dﬁ—l R “ sy R0 [ T
“o. %ﬁwsnwo».mﬁ e tepely | wred uy tepaag | tqam acqe) | o0 o sonp | deg o ey | pEoEy u....._._..i ] | ERERATE SO | R R Yol
"ol
. Bl i “wpas “peay M | aequmy o
Mmm-hphawumq % eysio0y |fronr]ieplimg ﬁa?u g op gun g [+ (et g _hﬂﬂ! L | EPESATY ST Greiiyy WpEEe)
ML ¢
g ! | pang i
!SJ- ...__.ao.u..u e LR spoug |ty | tusasg oo L e e L “es oot op PENSINI |+ wnag wEpOUY [+ Poannmng
"o fearny “Ey L gy “wpi| h!!_-.::b_ﬁ...n ‘wasd
LELTT .n..:-__..ﬂl_.uﬁ_ ~awd .__:::.n ap es gy fmsass) o o) Lpmp | g e sam ey 0 e sy | caqpa) enageme | Soged pan ‘e aog
* JHTTIEE e
Sopgouad Huy | feesngewd “pry . a g R T
- lal-u...,..._ ‘savud auwe | sprampme topeos | quaFopding " yenday .mn.._.ﬂu_ “roperr| e aeg l!..ﬁmﬂ_ pap ymasll “yaoping
i PR b TR “ A SIS
H-II l:.B.i._ﬁ __._kﬂﬂ..:.! (TR ] 1!1....?:&....:.4..-:. u!dnuh.n__.. * qepEwe | iﬂmhuﬂ B s _EEH...,_E._E _J_Eﬁ__._.:ﬁﬂ
) uﬂ!.lmuﬂﬂ paoy ‘ol | -aguny fepeey |gemg b imogey | ox e Ay | deg o B i e niu.“i Egidiiﬂnﬁ
o :
“apyde Ja[ g -y AIW) MR : :
= (oo ERSC) |mOOmyOY | MY [+ - oo s Sy :__u&._s_nk.q.%w!._.ﬁw ¥ oleEnp (- ey l!uﬂslﬂn TWOTIIRS TSR +iur oy
-gma _Hﬂ..lh.-hﬂ Rttt Rba W 5 FTETET LS -_Iua.l!ﬂn_ ............. Lt Terumsasy | o) woxduyqee sy |- weprabe sy oot rag o ve ‘oywig
i
=agng *apls Lt : “mavqRong ‘ewed
lwl -wod | maopuey “-H.ﬂwﬂﬁ tqou | Emaip .am.-a_u:qnw .a:!n..a! Jop ﬂﬁ:ﬂhmﬁ!-!.:g ----------- It
~widlisgie ¥ ‘wilnda q E Eil 141
e iﬂh!lm el fepragg ﬁ-ﬁ,:w!m tqomp ¥ ﬂh_h___. .ﬂ...ru hn_._ .r.mn__i._-uu op L E.u.:.hm...i +o o i wopeenag) T IR I
- ‘I:I.uhﬁ Hapoide Lepeyy | eped oy ._-i_lﬁ Aﬂﬂd_.u:.l.. ey {inp | -0y opean I | 0 Wy o ] I_i!nlﬂmi-h. julh L
Ry T o b wamay jo |
L) wyonpoat anpIy momatwere | PHPIRS | AMBBROY | iy beioer v (R, N Ui}
. Jo spoemegy | pov paedd | pow Jo smgy JoeanL A4miuy e m
R prapamar % P ey “Spory 4 :
mad acw weppmedmes jo eves ) o) peeg w Jo 0 fasol dEUE ¥ iéﬂiﬁzﬁqhiéﬁﬁuihﬁadﬂsﬁ
‘mpanys mwyes we ‘dogs romoe woos jo Buppese Sasey w pow umes cﬂ.ﬂﬁ# glli.ll-ll'%_.{i ?i%niﬁﬂﬁ%&l
%]ililﬂiﬁiﬂ‘il‘i’-!‘l!i]ﬂ!!iiiﬂ%!ﬁl-!ﬁk

‘SadAM dIYANAH INO JO TTdVL



25

“nojeAL[nO IEY [

‘nopsannd ‘3uy
-peds JO WOINIARIT
e *Fuyddoxo
Kavoy

“uof}

eanmo gSnoxoqy, |*

.OAW
‘St

‘pees JO NO[UeASLT | -

‘ao}
eanuo oyel {Sur
-peds JO UORUAASIT
“Juy
-peos JO UWOLNOAXT
Gk -3nrddoxo
Aavoy pue noyeald
-[09 ¢ Sapngsed dooqg

‘goreAn[n)
- Fuy
dose  Aawoy pow
WOFYRA R0 ayRLIk T
e
Aapno fawog {Fay
‘pusdd O uOCEHRALL]
“pocs uwaip | Fug
PR J0 UORUAARL]
~Huyd
alaap Kaway e
AORA R hD ALY

oA | Sy
pEae o UO[HEsaL]

"o

*peos Teer)

*sdoxo
pooq lwogivalIud

fnopgsanu) |*”

gdnan paoy

‘gpl@jjuynis| -

sarrrgemd
mOopES Y
gL

‘emopEE |

adoan uuss
fgmopea |

- == ~gilid pag]
- upedd {EpET

-
qdoaxs wloza
118 *eplegg
[
fpodnjsud
fpo0ml agi gy

A _
UplELEIRIE |

F ‘aaang)
*ma rrry i

=S A DO
ey e

wpsd uy Tepoog

“pran
Iy
AN {epeo

tgoe=nl LY

cesspan ey

-Srey
-1[o8 {8eqoul
2 fOlIUM

‘8pEIq
igoug§imoqex

‘8peaq
‘gonr¥ fmoqox

 -speeq
fgour Biozrqm

“QmIdYBI
‘gour§imoqex

*Kxeqrios
fqourTioIg M
A proq
‘gour¥ionqa

; Jpeen
lgoup1tmoqex
orusd

:—oﬂ.om uWAD

-sox1ds {mnoox
.moﬁhow
‘qour ¥ ‘qmg

-goyde ‘noe1y

‘speaq
‘gouy § fueern
-Kxeros
fqour fepding
8193800
{qouy $imorex

* Lxreyijon
tgoup i morex

‘1040390
0y gqsuluy |---" op--e-* * [eTuuelog
10
-me A0
03 snSuy |- opt-- sseopttt
*39G0900 -IoUI}
09 9enguy |-dog 0} Amp|--- [eOnUV
..... op---tc|T"tTtoptt-ot|t pBluueIdd
-J9q U1} -sn3
-dog0y A[np | -0y oyeunp|-c=cop-°--°
9
-nyojonup | Ampeoj LBy |°° - [RUDNTY
*3940320 *10queg
0y jsudny | -dogojounp |- [8lUNSIOF
“13quIel 980§
-dog o} A[up | -uyojounp |- [enuuy
*10q0390 *J9qUI9Y
oy gsudny | -degorAnp |- [sruusIog
JOQUIOA *10q0}
-ON 0} L8|y | -00 0} SBR |°* [eruuSlg
..... op--TUt{tttetopUtt[ttetopttoo
*10q03 -10qmoy
-0 Smnmn._”. -dog ojenup (- rejaueIe g
il “Amp
-nyopf[up 03 oeunf " [erUAYy
“30q
-mordes «gsnd .
013 1suSuy | -uy o Lnp | rerauezed
-10q
-WOAO 1340}
09 amwwnmﬂ “0Q oy A[mp Tttt optTTet
RENLC “snd
-dogoy f[up | -wyojeunp -==c op--ooc
20 UISA
~ON 0} QUUp ["=" - op--e TenuTYy
~13qUIad JoqUISq
% 03 Amp | -oNoyeung |- [sjzulg

“HpOIITL
o 9655 Mo

R0 .
Lk CRE L
s P W
PETL oy D |
i ] WA
L] _..Mn.-“nuﬂﬂ.m_...ﬁ.

minog

pEE Ej0E&N
WL T enIwgy

ORI I
o nedpgogg

W) pis
pwdug ey

e EE.._.-_H

..... JI0X MON
1Y M

-£10s0 LaeoN
“n0y
-Snigsesy, 0}

pusldng soN
*gauos
puB_ LI0OSSIY

0} Soszop MON
‘g8

0} opRBIo[O)

"8JOSOUNLI 0}
pueidag soN

- QIOYMAIOAT
00y
wﬁ_wmd A 0}
pusliug AMoN
‘pIBA
4804 pUB VU]
~01%) II0N
09 YI0X MON
‘pusjLieyy 0}
a—n_.u—.:P 9050

‘wm
‘1des sn[napoano)

8901
-renbs srepuULIy)

*¥PHLY BHOIQWY

JIO[OOBIP BLIOUIRD)

--snunuy uordSy

- --gAY)ES BUOWE)

‘19

-UQAIE SN[NA[OAUO]D)

- -g[n300 SpWAINY

arng

-ree1d wmoBIolH

‘mnow
-X81%} WNOUXBILY,

=+ --gndepo xeuruy

-oren

-jnfues  wmolurg
BLIw0

-oa slIenodsg

ssned
o1 uorfdoily
Rt At R
wnigjney ‘esuep
-3UEO WO IneX

-08vy)

12 smmoeoldy

**“[foF wmovn)

-woouuf s{iIpaocy)

*£1018-8uy
-wiow ‘peempurq o5peR

‘I9mopung
‘peomursor ‘queid wmy

~peomToq ‘pros el 12o1p

2T M ‘FNOo[qBON 190M8

‘ourqueq {s18p ‘ourquoly
‘xeP Pl ‘foxm

-gea[d Jo piod ‘xep osped

*£x018-Fun
-w10W ‘pass pulq YIIuy

----peem ey ‘(euua) Soq
peosymeq uspiod

‘peea [raep Jury ‘qenag

3ured 8,T1A0p PI0M §,[140(L

................ uol[opusq

“}00p Mo[ef ‘Foop polIn)d

LT R,
wenef ....._u_".._u..= n‘_...:mru
‘pun i amp moo ‘eeg
W03 CR[ed IS MO0

e L] I .qmi.-u_
pajanp ‘weesd w A
wnff g pawies Yo
‘seuadl yownhewedl gonog

RO [ T
A AT 1073 "InqEsg)

e
ETTTIEET) (TR

“aoppop
‘gl [ i0p' Sppap desefD
pabm

.'uu_..t .H..-.._ et ol



26

FyRAT iy |
Ana e $dag Ll el _._qni tEMOH1 (19 QUIIdS(] *I3QWeA “BrUIOJI[E]) “magndrnd waym __

e Jo dpfuessl] | pejesfyqug ey (gotepding (o3 isuduy [-oN 03 Sup | - renuny | pue oavme( |-ody fu wmdmedy [veseeees Aaogl- Fuynso gy
~Mupddom faveyg ‘29q
‘wopEapmoe ! ¥up N el ol -mojdeg ysnd “BATBIqON - AL L
poaE Jo BopERsal] [cccccrEpEg | fpapa lEpeeg igoug §f taplmg | 03 9suSuy | -uy o3 fup | reiuneied |0} JIOX MON - womafe emplapdy | ‘peosmrpes RN
; _ waypds | -10q0300 -suvisiuoy “wapioTEIg
i cwampl gm0t @ e Sy Y el | 0) ampwm,ﬂ ..... owka ....... op e 0} ®1ajdajA | mm == paaniyd wey umaprep
adous - r a
fuy | wpa¥ feeang “Wpr 0320 03 -mejdeg ‘gei nAgE
posn o Dopmsady (cEwd  feppEeg (cccccoctcs spoag | tyau] §oeaan |20 queydeg | 09 9suITY (T [PRUTY [0}  ©JOSGDUIR | WIBFHIITL WAL dojua- R CSepe qRIERY
e e Ly
ol ! | -yl L esTpomy *120300 *10qWo} AU “wye “Laopl Bay s " qiree
PO JO SOPIERARLT [ttt @Rt T op- e g ‘=370 4 (03 suduy |-desepSmupl-cc-oproet 0) olemu (O | Jmpuwwd wmmpody |- @Yy Je-uEm pEITEHY
WofIEAn .
sma ipfinosg ¢ Fm RO Ly -19q U193 ETLV
ol 0 DoPERARLT |*ccer apeeeecsgoog  tepesg | qoupl ng | -dogoy Lup | -uyojeunp |-=c-op-eceftttees elwioji[eD) |- -wiopraxed wapeyy |"ccccocccttTotmec CATCIY
r | 1
Awala .'lsa.ﬂnﬂ.-nﬂ.ﬁuui ‘upnad cmky | -uxeqd WM g0l ‘wjusA{Asune g -ouyd
S TR T T spEig | feysoisjuoy |qeujfieplmg |03 9sudny -uyojfmp |-[ejuueieg | 0) 20X moy |--wnpgderss umpeg | -10 nopad ‘Ieioyoy QAyy
-X
kL] Aqﬂ-ﬂidl— - EcbcoAa -10q U] wrug
pass ju nepERsaly (-weoepd ey (oo wpaeg | el | 03 ean&,:# -dogo) Lpup |- (suuny (- - exoqmfieagy | -[¢  wnipodousy) Ai&ftrﬂd_u."_aiuﬂ
B Fmue Ve aaaiia
S -#iloan | “BJuI0JITED - vir ‘[ aERpadEFT
adoas Laworg pow | peor RPN W -10q ) “end pus sexe], 0} -gwwned | M umRENsSOY ._-I..ﬂ
SOTRARTEO MUY | peavall (R | ey seqejooy | g § asaen -degoj S(ap | -uyojounp |- sjuneleg | SUOIE) YHON | -9[%Y noJodoapuy |wqnyy ‘eewad  wosuygep
BT 10Q0300) *10qWo) -gexe], “aqididn wieg poan
o pamd wrwn gy [cccccccepc g fapidan g o3 9suduy | -degopdmp(-ctc0poeee 0} w[UISALA |77T e[03%) wInjeQ@ :iueﬁhﬁﬁn
-19q - vy
-Juy “Fpme] ‘Krwippos | -megdog g *(In08STIY pue ‘@u  {opea ‘possidume qupnd
-poes jo gz.ﬂwﬂm PEASAIRIRG [mneert spoeg | igouy Faapjay | 03 gsuSuy |-uv o) Lupjttttoptott ®240] 0} SJOU[[] | ‘WSOIAY DO[NUQY |Swjpuj 'mOffWE  OWHEY
AN o ‘Snp | lEmepwam - *39Q0% *J0q o) ‘9InIP E L R RN
-poes jo no_a.%.-o%h tpawg w..h._._- oo cpapa tepeag | fgouy B Leapy | -00 03 &g |-deg ojounp | pPUUTY -o- azoyMAIRAR |-wWe0 TOIOTLaF | ‘peEmmaayiviy ‘[MhakwIn E
-y BTy -2 ‘qinos
-doo Savor[puemory (! W0 [HUE mE HA e Ay .thcon -13q01 pue thuoh. enau AW e
4ApmO  ojeua[V | Ipuw] Sumyy |-joox Iepesy igompyf 0} 3snFuy | 00 ojounp |- (eruueIeg | MeN ©F ®¥MO[ | -[OIY0  WATB[OF | W [N Wiies swiag
o8y
-{no gdnoJoqz {Fm ‘P pagtLn oo 1oy *10quI0 -20ques “¥8X0T,
Pees JO mopuwssly .H!.qln__.ual_:.::.. speod % 131U M| oq 03 S[up|-oN ojeunp| - BRIV |03 BUT[SJUWOT |$IOAS lAwEqIGOg |11 poomSoH
T — e
“parn | “pasd o “wrameg o [
*wo o sk | -Jurpees | -Fupemo [ ‘sno 5 g
4O[Pe10 J0 SPOUIOR | PuN GimoaN |pew mog . .lnlu..wn_unl_.ﬂ JoomnT | joomts® | MOPSIUA | ympupeseny | O ITMAPL A
jusamy | jo wpouEE |

“PONUPUO)—EPIdM paipuny ouo K.Q o1Qv L



)

27

‘aoyeAnn)

‘Sutuanq {3uay
-Ppoos JO TOIUASXS

"DORBAIIND IS0

‘Surmmgq {Jur
“peds JO UO1USAIT

-sdoxo Sunreqiows
fuoneAnmY JIO80)

‘Burqquad pojeed
€1 ‘uorBAlI[N)

"uoRBALY

-[uo g3uoloy; :Jur
-poos Jo UORUOASIY

oQ

“mOImATI[nS

q¥uogog; ¢ Haymang
rHuppeas Jo

nofytaaanl T anpmes

“frme qHvorogy Ao |-

-0 Q
‘GoyBAILY

‘HopBAN[MI omﬁ

“peos JO UOTUOARI{ | -

-sdoro Suyg
-I9q30Ws PUB nOY]
®AD[DO  OJBWIN[Y

"UOPBAN[UD
fpoos ueelo Hujmog

peos nuomosw..iow

183 uy Jay
-quad "m-otl e:.w
tpoes awo Huimog

‘0038
01 8nouos

-tod f{soImysBg [--ccccc 8paeg
‘8doxo e
t0X0 MAIIAL |- " -puUlM {gpeeg
-sdoxo
uopied ¢ puey
pejBAIgIR] ("ot speos
-sdoxo 18
£0I0q MAIDAG |° """ PULM {8PIOs
‘adoxo
1% ‘puwm] *8peas
pegealgn) | f8xo0098j00y
‘uBm
<) sxouosiod ‘gpoos
fpusy o3eBA\ [ 80098300y
-gdoo
I1e ‘puep
pejwarjny """t 8peeg
naoko
wesd {pusy ‘poss
P93BAFG[U ) | I0A0[0 U] {8pARG
101
poad Aar
{goimnyse
fgplopnIBIY [*°° PULM {8peeg
..mmouovoomm ey wpeeg
‘foox. £ pusy
pargsaniuo
fg00n1d 0388 4\ | ‘FpEmRIE | Epeag
‘[oom
tgoanysed WA 0L
¢8008]d O98e A\ | | HTETECIN  Ep
WHOOTE
........ op--ccc| Ml 1epadg
‘soIng i, i e
ved{smopeoy | |pUiR __?lm_
uﬂ__.u._uln A
-8doI0 pooq uy | -EIEE RN,
adoxo e
¢ o 1ouMAIOAyY | “WpwTEfEe ! ._d.uu..wh
...... f\IWgRF (Tt Tt mpma
..... smopeoly | "l ) Hi

........ op--ef-eet oo
*I0qUIOAON
........ op=°-- |0} jsusny
-£1831708 ~19q oY
fqour ¥ morex | -9 o) euup
~29q WIOA

........ op---7| -ON 03 pup

B mméoa *19quI9).
tqont ¥ mopex |-dego} & p
*omevel 3803

‘qourtimorey | -uy o3 dmp
‘soxrds  [-IequUIoAoN

‘gourfkiusary | 03 3sn3ay
-goxids ~Joq oA

tqourfiusery | -oN 03 Lmp
*oUIg0RX *10q e
‘gour e | -oq 03 ounp
-Axey
-1108 ‘soyoul 1090300
Z  fe3rgm [0} jenduy
-L1ey1108 *19qWe0

‘qoupIf MO[PX | -o( 03 A
“speer *19q W0

¢ fyowr { MO[[aX | -9 03 oun

1109 19q0%
‘gonryielyp | -0Q 03 &g
-Arejrios 1940320
,Eoﬂfomnﬁo 0y jsnny
“839[

7 -oytds {qouy ["I0qUIAAON
‘asoxg |0y jsn3uy
-ome0Bl “19q0}

‘your § toniqg | -00 03 Lmp
‘19quun -38ud

‘qoug § lesoy | -uy 03 Le
“OmADNL *IoqUuaA

tqoujfimolex | -oN 03 (e

*10qUIRY

-deg 0} A |-~

00 01 kg |-

*IoqUIoA
-ON 03 Lv g

1090}
-0 03 oun

3803

oy ojoung -

“dp
03

-10003
20 0 Am
10qQUe}

-degojeuup |-

*I9qU9A
-oN 0 Lepy |

-19qUIa}
-degoy fmup

IequeA
-ON ojeunp

*I0QUIOA

-oN 03 Lepy |

*Joquiey
-degoy Lup

*10q0}

-0Q 03 Aqup -

IO T
%mcmu mﬂ:.

A

01 1iidy

*32q03

00 0} eunp

sungp |

B u...uu.w ) WAOT |
R R op---
Sl S oy Lo,
v nnu.E...N
o) g puv
- pMETY |emo] o) oj0
TOOTERTY MR
= ottt oy IE..I.-.-HE.:”".
UL f o
o opr e
- pemmoy |t e Sanasy
“WHHROTL Y
O Ry | WO RN
I o o *- )
" [EEERmY | W) e
W
wswnnsmnsnral g o WEORIET Y
“WRHIOL] @)
=< ap | WU a0
.._ﬂ_z_“:._:i__.-
ap Tl -JpA 01 SO
semsgprre RN Ma |
EEER],
_-_nﬂi_nu m.n-_._.u."-!_
dec g g L1y
ARSIV _

“pemany | = wjuis;ite |

repmmsi | g u_ll..uul‘h

i
| ypden  wRIWpELOaD)

e
LY EEol Y
WL WP TR0,

VOLIESE WONI0w]

Seee GLIN[TITE WA

seeme s GEAHPRL ST

wamsasn plwr

il
-IWG]  RSOEiEEN]

..... mwpnidps wpg

BT
EIRTTLI G B0 ] ) Ty
T |
oo L ) MR AN

"I
-UNATEE WD O

snputgas snued £
sy wpnddury

T}
SRR US| AR

W)
AW TR A,

1

................ x0qo[13ey
“POOATLIOA U¥T
oq ‘PeoM Il ‘poomIoy
‘poenIenIq ‘poomIey

o[sand ‘onsy
‘ouR[sIng
oonﬁwm

PIIA ‘poosy[im ‘quey

ssedwmoo ‘eonyyef A[¥oLg

*Koysud *
-sand  uwepx

............ poea £3x8804

“wirs wosiod
‘gt wosod ‘As] Uosiog

e q3uox
‘paBa BEATRIRD PR MA ST

R e |
ok repany ‘FenlE 1oeSig

- peeAIusLy ‘8seldfuusg

-- dod£em ‘10m0p noISSLY

luq jenborsg

< amify ..ﬁmnm_u tro Aeneney
* e sk o) [T L U SR
‘ala-g,meg "depep als-x0
Lwpep pad gendy ju

L N LD

‘gl n.-..._... .wrﬂ..-..xw.- mny
~xop Juilag
“puEgoTLE %_.B.v_._u..__”t..

_..i______._.m__. .‘._._.v_.-qn—l w

wron YOR



oo
(]

-Kola

st ‘30q0) | - Iequio}
oI e sy, | tpupa  tepesg | eX[ds (woasd | 00 o Aug  -degojeung--- opt-oce “*q¥3() 03 F¥XOJ, | WNIRQU[ WNOPIO | PIIA ‘[[BIX0F ‘TI®) e.r_mﬂrm
o i T200 $01 7] ‘Tuqepyood wSdep ‘o
‘eaanjeed ‘peey  [-I9quiesoN 190} pusw s¥IoT, ‘mag | -81y3 esen|q;) ‘angq 3sin
i fpung n_h.."____. Wi fapees | ¢qour § fueesn | g 9suBuy | -0Q o) A[up |-t operect 01 pus[fie |-omds wngjuey |-greg ‘xuqeryooo Auydg
‘uopjeAl[no { 3uy WAL *QuIo0BI ‘19q0} “Taquua} 1dd1e9[seTIy 03 “Wumissn
-poes Jo TopuesorJ | ieavwpd aqemay |c vt opeeeT fgour T foNq A | -00 03 A[ugp [-degojeunp op-*-°- vujjore) qJI0N | -¥o[moe wWangog [*°"CtC epeymiqdia Suydg
"poam see[
-soyids  |-I3qmacaq 10qmeA wwrag, ‘susou | oxwo ‘poosM §SO[OIVD
.oaw ........ o « gpaag | fqoup’iiuoedd (o} jsndny {-oN opAup op----- o3 wyupBayy | -1ds suguersury hﬂ;nvowfuﬂusa ;nmaw
*dug “warmyEn] Iequies *1equie} 8300 1w33eq *plo!
g JO n%—anow»o..m fpEE] Spee g | ST Depaeg (o000t op---- -oN 03 S[up | -degojeunp| ---nuny | - smgmimay (- epvunidig sueply | -lewr Juqg ‘Sa[paou gsivedg
*sdoad Jujy WP | °p
-WEotns pug Topp | -apeal widmy WY AL ‘SPEAY  |"IOquBAON *10q0} e X AL -91q3 sos [siuneod ‘o
mapso gInozoyy |-#wd fmmopwapy | Ipmym iepeeg |fgourdimoreX | 03 gsnduy |00 03 A[np op----- pisFuy M@ | -9[SUSAIESTIQONOS | #{i] A0S PO OISIYI MO8
‘aop wponge | ‘epoued tgout Ry o)
wapmmo  gSuozoqyg, {~-*"""-" ope=s-qe0l ispaeg | ¥ ‘ysypped |- op---TctteT op~-T-T cscop-et W) R0% |°°° "$803008 XOWNY [ " " aj 0w i [RLleg
Wy el AT i
+sdoo Sagze ~jood | paen .oﬂ.ﬁ«& I0qUIeA 2940} O] daseps Jasiow [ faisos
MR WORBARIMY [Tt op-+=-+| Jaaop wj poeg | fqour § tpoy |-oxojeunp|-00 03 LeJy|---- op--oc- ‘Azeae Ly |-e[[ee0jeor IoWNY |#uiny ‘[ALIDS P [y
BRI W “peey ‘13Q0120 *laquiay wria, ™ Mo
-mopwApu) | #od lusmupwagy |- o0 tepeag | fgourkimogex | 09 jsnSuy  -degojLng - [ejuusIed | EWFpLE) TGN | -WMINE WAIH[ORY ettt (R UIEE
-oxide  |“Iaquajdeg *3 R .E:cﬁaw_ 8
‘ ‘o Pl . el bty wpass | tqowy & fyurg [ 03 9enFuy [ -GV o} A[mpicc--op ot seyy 01 o | -tued wnuolLjog | v peamgmny peLmyITDg
]
-gojyeAp(no { Juy T, ‘[equin «3snd ‘Logp w0y W P iLretpinog Sl
-P99S JO UOPJUAADL [***= =~ =+~ *" fapumpre | epeas | (qonr ¥ io3q A | -uY o) f[up |03 euup op~--- qaw og wilivog) |- -saead sooueq | awa Apjspg .._u._..____....___-__..... T
il v X ‘20q gt a *epp0y | wmrmalnogd Cpiwey W
‘UORRARDY | Tedwl mlmmagy |- oo Wpeeg | tqonf ity M | o 0) Aejy {03 YOav op--- -+ esoqafeay | -wed-ssing  veang | ippkm “waandd ..v!uh.._u
. frem
K] S{EINY O M
‘3m ayea¥ (s -[o8 'gOU] {IoquesoN ~I9quUI} ‘opeioio) ifee  UNpERN)] eE0RS
-umy  fnopBap[uy) | ledw e milmany pups fepaeg | £ iqeridand | o) jsnday |-deg o) Lug |** - peuuny | 03 Sanﬂwn._z -snudua) [ w[0oS[OS | mpuwir)] “EINjif] WETEEE]
af
+sd030 Supze ‘wiloan WO -Sxe3T108 -3s03 -Smope ‘018D TYI0N .hu..ucnx q Mo0[
-qous {UoRBAPUD (¥ ' P[] g | Iepayq tapeeg | fQOUI TONTAL | -aV ojeuup (09 A . O Il i 03 puv[£1% Y "S[PUSPYTEO S0QUY | ‘L112q 4P IVHY .NES.N
orddix ‘urmyweid poywer
o ey a Su3u0y 200p 8307 houd
o[} m . oxds ‘TequEeA *18q0} eI A “wyBy 7o) 100D ‘miog youy
-pAp[uo {peov ueef) | fasenmisauy |-3003 lepeeg |fgoniiielrgAy -oN 03 Ajup | ©Q 03 eunp |- (vUTALJ |- £I0s0 LIwoN -osouv] oSwjuvyg | ‘wynyuvid yoe|q ‘vesad qry
¥ i ¥ eyl ol a10MOp JO
‘gopy !ﬂb wapin -Suipacs -Sapemoy | . ‘¥no J -
coppaie Jo vpomsory| P imaid | pow soppeielast thﬂwwg.ﬂ_ow joouy | joomy | PR | pmpupeseqy | OWTIFHTINL Y
JowLy Jo e

*PONTIIUO)—FPIdM PILPURY %0 fO 91qDL



By P #EA “amaaes Jund | BUOZUY “BjEn
Jpous B UNPNAAALT | pEwpERATIme |- =*--<=<-* wpoey | tyoap } feamp e | -nyoqeunp | Sppodfepy | PMENY | 03 SITIOJITB]) (-USKE  SWEPOOIN |TTTTTTTTIIIN 000840} PTAL
“sdaxn pare] s et R qund *8BXOT, €0
pue moj Ih_.ﬁﬁ_ PRIRALI[RS| ~J001 fepaeg | ipouflaofey |-uy op fmp | Ampogeuanpe s ope e 09 pu%[iieyy | -Tpuvliiew wisse) """ PooMEI] ‘BUURS PITLM
TTHmATI S "IN .__i#.ﬂﬂ ...!M.“._H “Jae|TEEY "UISUCIST A\ 0}
“peue Jo uepmBasdy | -ewd iwsopuagg c0ccccoer apeeg | tqom d laogeg | o0 o3 Amye [ -dbgogemnp | (epEEEN enﬂw:ﬂa&”wﬁ ** BA[)ES B0BUNEE] |"Poosucond ‘diusred ppm
Hupddoaa | e felen i “eu1j0
Laweq puw nopy | -pead i _-_da_a_d ..Hn_u.wn_n.m -I8)) qjuos 0} ‘orxed pra
AR Sl..n..rn.u_.ﬂ tezeq kﬂ_-i_-li.ﬁﬂm igem § ey (o pEmfoy opt - pepuiamy | BIueA[Asuuog |---oeeUls WMV | ‘01388 Poy ‘UOluO PIIM
' ~rmywed 1§ .-.nnmﬂ | no “aoymd “JE pni ‘aofeaQ
| f paan ._n.m? o s~ PR | paew o Cepaeg | fgomp§ foeay | dexeyime | oy oudmp ot epeeees 0} BJOSOUUIRL {~T777C ¥0YY QUOAY |7~ """ "omeormmoss 810 PITM
o
| oopRAR{no —_Mﬁ..q“ | IR .—!ﬁmu o b ‘uofexQ 03 ‘umiy -prejsum Mol
PoBN 0 UORITEARLY [T TWEIOQIITRES |7 T ui_.“.baﬂuh o o Sop (-Ikgmennp "0 penouy | pue(fuy Mo | -sydwuls BoI8EEAg | ‘YOOIE(O ‘PIEISUT PUAL
o e “piaw] “fos eagou) _ *qi g rim *0OLXOJY MON 0
qyLs woor sy SUTIY | peawagguy oo Fpoog (g moppe 3 -degoyemnp | 0g [1ady [-uEmaeg (03 wrudofe) | -ueted B}QIRON] [ronrsnsssiesss mod s
B iy
“OGENATY “waznyid 1&. m-a.uﬂ | amgumEma g w0 naamy da.m-__m B, [laap
tg @ Bupqquan 1840 pea gy e fepeeg | (oo § ey | -0 o £mp (90 00 GO (©7 (e __nn—u.nmiﬂbnﬂ 7T BYOTEO SUOUE(T | ‘FHAL B Juile] JLIFD DI
| !
.E._plpua—:u R ‘g I L FTE ‘SUIMAJOA “[eaa A PLER
& Ipras wesqe Sopueg | o pus mpmlg |- opee tqqom ¥ 4oy [ e sesrs geesesfinae gpe--o-lny GwRIgOT g [ -u0o umuoSAtog | Rowpy Jﬂﬂ:ﬁ;ﬁnﬂﬂﬁ
- ]
[} wilss paon Woorpas  pedseadyd
s WRpITAR D e L T Ty “ g ELEY R TH ] +9suoA | Eamall  prag R
s E._m.q_m.“_rﬁ coo - gppeEeen | oral oy wpees | fqoay§ e | -o0 o fop | -degeisump oo enany |03 .-En_n -3% WmwIdsoyrT | -HILT (a1 1
dugdiiars i
Lawoy pow moyy parnyemd “Emalin -t *Taapn -OIWD N “pHEABATIT] ‘W
|apne EESY | Vs oPes gLttt epaeg | teouy | tempg | 0N oy S[Bp E.H-hu pEmer | o R0y saj |- ored[mA wnpuoy | -y wmy weapindg wisdy s
sFupuendg :Fuy "y -atils -mpayd ag | “EWETWY]
“pood Jo UR[jEOSASLY | pelwaAlyjn | CCC PELM fapag _ﬂﬂ_._".._. H0 -5 o ] ki peTEe A WWIENY T [ERONY 0 wSSeIdi g | snyge sSuqiusIBmy ....@ookwwm.ﬂookwsgﬁ
*O[IsIq} UBIpUY 'pPIas
‘anpEapn * fuy ‘puay 2 * ] TR " 811} | -U0jINE ‘paed s Jo[uy
PO 0 WITITBARE] [+ "re e @pe e esf e eeses wpeog | iqouy T teuga | 0 senSuy | <legopfnp | ePEmeR | -senma of om0 |-seAlLe  enoesdiq | onism) ﬁ:wwmummwﬁwa
T L ¢
“Faa) ‘peojsmel ‘Iafme] Judp
“Buplifoes =minamyed. “irjRairn ‘GHEORI | -WaA0 oy APRIROOF] A), O -udur; ‘xey 8,[A0p ‘€330
Lagwr  tuoppeapmng (e w qn_.l tegooyeiooy byl taogey | o) woloy | o o fop | promassy | ponifog s (- speduas suvar] | -pus-i03sng ‘Tegpeoy,
g
Mumpang (dap | peiEajitng W] * i TR Tty vy LIS
Poo= 4o Uupasaly | IEeple peely ey fepoog | tgam ¥ taoqRy o o emmp -0 o Lugy |*=== op - | ; nmIEyEey oo BAL)ES BIPBIY |- Tcocttocotocc PeSMIB],
A WP o R L ] “ B Ty bty N “IIMOF
PRS0 WOTIERARLY Cccet e epre-- §1 ‘moppey | e snSuy [ degepdpmp cccapttrrclog wysvdqay | -nous SUGIUBION | -UNS WOmMUIOd ‘FoMOpURg
ﬂliuj ._Hﬂ. spoils | aeriEman g e ] “HOSETIY ofands
B WOpIERAmEY et g s s sfeeseessses gpoog | Inparl iepnas | o E0finy | 60 w.ﬂ R | e o1 puwpiiwgy |-swsjuuviqroqdny | pejsods ‘ofands eqqnig
e B e e R . e R
PEINAYAIAD | pEls fepeeg | i eyl .ﬁl.ﬂﬂwh...:u AN O | et LY !..lﬂ"ﬂ.ﬂ -pomre  woraw}s)) ["e[eIy} eexeL ONeIYl Iy

b =



30

-sdoxo
‘sdoxo Saweq puw | pojealj[uo ‘8peoe -ox1de “10q0) *Toq e} Y wopu
UORTAP[MONTUIN[Y | : pus] 3970 texoo3sjooy | ‘your ‘g | -00 03 eun p | -dog 0y LTI |- VruuUeIey |t WIHWIGJI[¥ () | ~2oyIeo stedomouy (oo oo ccoee THUVIR €QIO X
BN} “pEey | I3qUOAON ..EAWS -yl paw ey g *mmaiy
oq ‘puvy ogewpy M op-°Tr ‘gour} moqex |03 jsuiny | -00 o) Amng |- (vnUTY o) WRYERIGEN | -Of[0UN} WM |7ttt CC 1eaue) Sop moex
“9oIn) ~QUIRO%I °X0q0300 X9qUIo} EmEooet 4y o) surg “YOOPp poyve-peodq
o -ged akoguﬂ ......... op--°- ‘gouy § ‘uesuy | 03 ysuluy |-dogojfmp |- eruusaeg | pEviiuyg may | 0JIVNIQO0 YWY .xnwonw uouwmﬁ ‘noop BSW X
B -A9fep 040-X0 ‘PRIGIQ;
-gopvAp OO ‘Juy 83103 _ “peoyq *J9qme) ~“sud o0 o -Sra ‘xemop oanmnuﬁ_w
‘Ppees JO uopuvaelry | -wvd esmopwopy |ccccccccct #peog |‘qourrimoqex |-degojAup|-uv ojounp (- reraueryg | pumpiuy s - -waq vpyoeqpuy | pefe-umolq ‘Lstep mofex
paanfug pess Jo 810407 JO
uof soupoad 10q1 B J - -Fapono -gno F y
Notpaasl] omveﬁuud e ﬂquEh vnﬂbﬁmcm%- R ﬁ..ﬁvm-mw%.d uoﬂo—vooﬁrﬁu uN«MEﬂ.w WORRIAA | ympuyozegay | OUTTE TPOIOHOOL OUTRR HOWWO))
Joeowig Jospoygepy | PUT OMIP 010

"POuNIUO)—8PIITz PI4PUNY 9%0 f0 21qDT



T

6 i e e Ty 8 B ()

i __.I_...,.‘__.._ e daldt b | i
R A ALY u'e S s 4 e o ed bl
a7 —Jq_ﬂ_‘.. —r_-l_.._.__..t e ...v__. ._ #1111 Bil PY AT




32

FARMERS’' BULLETINS.

These bnlletins are sent free of charge to any address upon application to the
Secretary of Agriculture, Washington, D, C. Only the following are available for
distributlon:

No. 15, Some Dostructive Potato Diseases: What They Are and How to Preveut Them. Pp. 8.
Nn. 18. Loguminons I'lants for Green Manuring and tor Feeding. Ip. 24.

No. 18, Yorage Plants for the South. Pp. 30.

No. 19. Important Insecticides: Direct)ona for Thelr Preparation and Use. Pp. 20.
No. 21, Bm’uyard Manure, Pp. 32,

No. 22. Feoding Farm Animals. Pp.32,

No.23. Foods: Nutritive Valne and Cost, l’p 32.

No. 24. Hog Cliolera and Swine Plaguo, Pp. 186,

No. 25. Peanuta: Culture and Uses. Pp. 24,

No. 26. Sweet otatoes: Cuituro and Ua«-s Pp. 30.

No. 27, Flax for Seed and Fiber. Pp.

No. 28, Woeds; and How to Kill ’llmm I’) 30.

No. 29, Sourln% of' Milk, and Other lengeuln Milk I’rodnct.s Pp.23.

No. 39, Grape Diseases on the Pacifie Coast. Pp.16.

No. 31, Alfalfa, or Lucern, Dp. 28,

No. 32. Silos and Siiage. Pp. 38l

No. 83. Peach Growing for Market. Pp.2

No. 34. Meats: Compesition and Cooking I’p 29,

No. 35. Potato Cniture. Ip.28.

No. 38, Cotton Seod and Its Prodncta. Pp.10.

No. 37. Katir Corn: Characterlstics, (,uit.nre, and Uses. Pp.12,

No.88. Spraying for Fruit Diseases. Ip.12.

No. §9, Onlon Cultnre. Pp. 3L

No. 40, Farm Drainago. Yp. 24.

No. 41, Fowls: Care and Beoding Pp.24.

No. 42, Facts About Milk. Pp.29.
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