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PREFACE

Tuere should be no necessity for an apology
or an excuse for preparing a work upon hemp cul-
ture at this time. The hemp plant is the most
widely diversified and, commercially and industrially,
the most important plant in eultivation in Euarope.
It was among the first introduced into Ameriea,
and one of the most extensive in cultivation among
the colonists; and there is no good reason existing
why i1t should not, but every reason why it should,
today be among the first as the basis of another
great and grand national industry, employing
hundreds of millions of eapital and hundreds of
thousands of work-people.

Hemp fiber is acknowledged to be the standard
fiber of the world; and, properly manipulated, it is
adapted to a much wider and more diversified use
than any other fiber known. The hemp plant is the
most simple and the most widely adapted to eulti-
vation in all elimates, the most susceptible to the
manipulations of chemical and mechanieal processes,
and the most universally adapted to the production
of fine, strong fibers for the widest character of
produets, from coarse, strong cordage to threads and

(v)



V1 PREFACE

yvarns for the finest linens, lawns, and laces, and
the eulture and handling of the plant should long
ago have become as familiar as household words to
the American people in all its details.

But the industry, onee flourishing and prosperous,
has, by neglect and an over-competition from other -
less valuable but more easily manipulated materials,
become a lost art to the most ready, most keenly
alive people upon the globe, and some effort is
necessary, and some pains of labor and expense, if
it is to have a new existence at an early day, while
the congestion of other industries, textile and aeri-
cultural, suggests that the time is opportune for an
investigation into the mnature of the plant, and its
adaptability to the wide industrial nses to which it
seems applicable,

The writer has given many years of study to a
close, eareful investigation of the hemp plant in its
adaptability to eunltivation in the soils and elimatie
conditions of the United States, its habits and con-
duet under various styles of enltivation, and also to
the manipulation of the plant for obtaining a fiber
best adapted to fine spinning, as well as to the
conduet of the fiber in the processes of spinning
and weaving. He speaks from a personal knowledge
of all the faets and particulars, from his point of
view, when he says that of all the fiber-bearing
plants known to agrienlture and commerce, hemp is
most universally adapted to the production of fine,
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soft, silky fibers, and to the establishment of one of
the most important industries of the American people.
Of all the industries of which the world has for
centuries been conversant, that of hemp, and the
spinning and weaving of its fibers into fine linen
fabries, is the last to obtain place among the Ameri-
can people, and it is still waiting the revivifying
influences of modern industrial practices to take its
place in the lead of their grand endeavors.

As in other American efforts to develop new in-
dustries, hemp and linen have long rested under the
shadow of a persistent opposition from foreign in-
flaences, and with the continued sneers of "you
ean’t, you ean’t, you ecan’t,” dinning perpetually,
there has long been a feeling, and a want of confi-
dence, as of some stupefyving ineubus which it seems
hard to shake off, that only Russia, Austria, Italy,
and France could raise hemp, and only England
and Germany eould manufacture it.

If this little work shall have the effect to call
out the experience of others, and thus furnish a
literature upon the subject of hemp eculture to
which the farmer may refer, the reward for the task
will be sufficient. There is at present no record
of experiments or of practical work of any definite
value upon the subject extant. Quite the reverse,
all old methods have been proved inadequate to the
production of fine hemp fiber, while most of the
directions for practice are diametrically antagonistic
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to what is found best at every successive step of
the industry. No complete determination of the
nature, habit or needs of the hemp plant, in its
twofold office of bearing seed and bearing fiber,
has been made. No codperation of the farmer and
the manufacturer, through the inventor and chemist,
for the production of a perfeet fiber, is recorded ;
but the grower of hemp is left to grope in the dark
as to what is required.

The tenor of this work may seem over-sanguine
or over-enthusiastie, but no sueceess ever attended
any industry without the championing of some one
who Dbelieved it practicable. The directions herein
contained are in the interest of no individuals or
patents, but are so plain that he who runs may
read and inexpensively practice until he has proved
the truth or falsity of all statements and elaims
made. The writer will welecome eriticisms from what-
ever source, and receive and worship any other god,
if shown to be more benignant toward the farmer’s

welfare.
S. S. BOYCE.

TorTERVILLE, N. Y., 1900.















HEMP

CHAPTER I
HISTORY OF THE HEMP PLANT

Hemp, Cannabis sativa, is the most important
plant, commercially, and the one the most widely
eultivated, in Enrope. Adapted to cultivation in all
climates, from the equator to a latitude of 60°,
we find some variety of the plant coexistent with
the progress of humanity from the earliest dawn
of ecivilization in the far East, six thousand years
ngo, and still accompanying man through all the
vicissitudes, incidents and exigencies of his march
around the world

Whether the several varieties of the hemp plant
now found growing wild or in eultivation in all parts
of the world are all the children of one common
mother-type, originating in the valleys of the Him-
alaya mountains, in Asia, the original characteristics
of which are now lost to agriculture, or there was
one variety or species indigenous to this early home
of the Aryan people in central Asia, or another with
the Touranians or Celts in central Europe, and
from whieh the varieties have sprung and commin-
gled, intermarried and their children scattered to
the four winds of the earth, cannot now be deter-

A (1)
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mined. A coarse hempen cloth has been found
among the remains of the Cave-Dwellers and
carliest inhabitants of Europe, by whom it may
have been made at a time as remote as when the
Pharaohs were laying the foundation stones of the
pyramids, six thousand years ago. Herodotus states
that the Seythians cultivated hemp in the valley of.
the Volga four thousand years ago.

Whether the seed from the one wild parent -
plant has been modified by the soils and eclimatie
conditions of centuries of existence, under varying
circumstanees, irregular, uncertain, often unfriendly,
and become a more or less tractable, more or less
useful plant, its habit changed to one of shorter
growth, earlier and more prolific of seed, as found
in the higher latitudes, or to the plant of tall,
slender and graceful character, as found in the
warmer and more moist elimates, eannot be ascer-
tained. Certain it is that some variety of the plant
has accompanied humanity in its migrations, and
found lodging place in the highways and byways
of man’s industries, ministering to his wants in
response to, and accordingly as, his care has been
friendly and considerate,

The origin of the English word hemp 1is as
obscure as that of the plant itself. The earliest
name for the plant is the Sanserit sana, a hollow
reed-like plant or ecane. Corresponding to this is the
Persian canna and kannap, hence the Arabian word
cannab, a small reed or cane. Greek kanna, a reed
and anything made from it; also kannabis and
kannabos. Latin cannabis, from canna, a reed or
cane ; also a tube or small vessel. Italian cannapa;
also canna, a reed, cane, pipe, hollow tube or meas-
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uring stick. French chanvre, canevas, hemp and a
cloth made from hemp; also canne, a cane or reed,
henee cantare, a voice through the reeds; and the
many words of similar derivation. In French, as
is quite common, the ¢ and k become ch.

We find no exactly corresponding word in Anglo-
Saxon, or the German or Celtic tongues. There
seems to have been a division of names by those
cultivating the plant, in the migrations from the
far East, one branch passing to the south of the
Black Sea and the other to the north, and with
the changes in the sounds of letters and the word
formation common to the language, the Greek k be-
coming ¢ in Latin, ¢h in French, and to the north
of the Black Sea the k and ¢ becoming h. The words
hanapus and hanaperiwm in Old Latin, harap in Old
French, and hanaf in Old High German, a vase,
bowl or basket, correspond to the English hamper
and hanaper, and which are the same in Swedish,
a hempen bag or wicker basket, while Latin ha-
rundo is also a reed or cane, taller than cannabis.
The word for hemp in Anglo-Saxen is lenep,
Duteh hennep or kemmep, Old High German hanaf,
and Swedish hampa ; Polish konopj, and Russian
konoplia. The word for canvas is the same as for
hemp in Latin, Greek, Ttalian and French, while
in all English canvas meant a ecloth for strain-
ing. The word cannabis is the Latin for the wild
hemp plant, while Cannabis sativa is the plant
in cultivation. Pott’s " Etymologische Forschun-
gen,” and Winning’s " Comparative Philology” give
the word hemp as of Slavonie origin.

Beyond the cultivation of hemp for its fiber for
making garments and household linens by a large
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part of the people of northern Europe and Asia,
the Arabians cultivated a variety of the wild plant,
growing but three to five feet, for the resinous
gum, hashish, or bhang or bangue, an intoxicating
drug. Aschylus also states that it was burned and
used for vapor baths, while Herodotus says the
Seythians were intoxicated by inhaling the fumes .
of the burning seed. The leaf, when dried and
smoked, is also said to alleviate pain, producing a
narcotie, intoxicating effect, increasing the appetite,
and giving rise to mental cheerfulness. When the
resinous gum which exudes from the plant 1s taken
internally in small doses it produces hilarity, and
the patient soon becomes insensible; but when
recovering perceives no apparent ill effeets to mind
or body. Gunjak i1s an East Indian word for the
dried hemp foliage, which was smoked for its intoxi-
cating effeets. The seed is used to feed birds and
fowls, and to make oil for paints and for making
soap.

The name hemp is also given to the commereial
fibers of a great number of plants, especially to
those of the agave or century plant, Agave Ameri-
cana, the sisal of commerce, and growing in Central
America. Also to the fiber of the wild plantain,
or musae (Manila hemp), growing in the Philip-
pines, neither of which are true fibers, nor are
they capable of subdivision for spinning into fine
numbers.  Jute, corchorus, was once called India
hemp. There is also a Sunn hemp, the Crofalaria
juncea. A species of hibiseus, H. cannabinus, grow-
ing in India, is also ealled hemp, but the fiber is
inferior even to jute. New Zealand flax, Phor-
mium tenar, is often called hemp, as are a great
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number of other plants of less importance; but,
aside from the true hemp, cannabis, flax, linwm, and
ramie, Behmeria, there are no true vegetable fibers
adapted to fine spinning at present known to com-
merce.,

The variety of hemp best adapted to the pro-
duction of a fine, soft fiber, and that growing the
tallest, the most rapidly, and the longest between
leaf joints, comes from the wild Indo-China plant,
Cannabis Indica and C. sericeus, also called C. gi-
gantea. It is later in maturing seed, however, and,
bearing but little seed, is liable to be erowded out
by the more prolific earlier varieties (Fig. 2). With
favorable eonditions of soil and moisture, the Indo-
China variety grows to a hight of fifteen to seven-
teen feet in a latitude of 40° in the United States,
and up to twenty to twenty-five feet farther south,
in from ninety to one hundred days, according to
mean temperature and time of planting.

A variety long known in Turkey as Smyrna
hemp, and in Italy as Italian hemp, cannapa, the
seed of which i1s also imported into France for
erowing the taller French varieties, is earlier, more
inclined to branching and more prolific of seed,
and rarely grows above thirteen feet in hight, even
under the most favorable econditions of soil and
climate,

Another variety also found in Italy and ealled
Cannapa picola, or small hemp, grows four to six
feet, while the common hemp ecultivated in Europe
erows five to seven feet tall, and seems to bhe a eross
or degenerate from the former varieties, and perhaps
from mixing with the Hungarian and Russian
varieties,



Fig. 2. (CHINERE Hrump.

Stalks of Hemp grown for fiber in the center.
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This lower-growing variety is often planted mueh
thicker, and furnishes a plant in character and habit
intermediate in size and appearance between flax
and hemp.

The wild Hunearian and Russian varieties seem
quite a distinet type, differing considerably in gen-
eral appearance, in cultivation, from the others, and
also partaking somewhat of all the other European
varieties, being quite irregular in habit and in
hicht of stalk, and with a coarser, not so0 readily
manipulated, fibrons material.

The hemp plant is found growing wild, as if
indicenous to all parts of the world, especially In
the northern portions of Europe and Asia, and, In
the different latitudes, partaking to a considerable
oxtent of the nature of the plant in cultivation
near by, as if the wild plant had escaped from enlti-
vation or the cultivated plant had been recovered
from its wild state and, by enltivation, made to
assume a character more in keeping with the wants
of the eunltivator. In its struegles for existence
the wild plant presents many differing charaeteris-
ties of more or less interest to the botanist.

The general effect of cultivation upon hemp, as
of all other plants, is to restore it from the irregu-
larvity of unfriendly conditions of soil and the over-
erowding of its own or other folinge, and to give
it a tendeney to a higher production of seed, mstead
of a laree proportion of weed or stalk. This result
is apparent in almost all farm crops, where the
purpose is to seed thinly and to keep out weeds,
so that the produetion of fruit may be as great as
possible, instead of a tall stalk or shoot. In cotton
the aim is especially to prepare the soil in a way



8 HEMP

that the tap-root may early strike hard-pan, and
thus forece the plant up to fruit, while fertilizers
are applied with special reference to fruit rather
than to a tall-growing plant. With sugar ecane,
which does not flower in semi-tropical eclimates,
the purpose is the reverse: to grow as tall and large
a cane as possible. The same object is desired with
hemp, by the application of nitrogen to produce a
tall stalk, but with a thick seeding of the ground
to prevent the growing of large stalks.

Hemp i1s the king of fiber-bearing plants,—the
standard by which all other fibers are measured;
while none but silk is of a finer character, and none
other is so universally adapted to a wide soil and eli-
matic conditions and the rude arts of the semi-bar-
barous husbandman, and the primitive methods and
practices attending the preparation of its fiber; yet
none is more amenable to the care of exaect eulture,
nor better rewards the skill of fine-art methods of
fiber-manipulation. No plant is more suseeptible
to the processes of producing a fine, white, soft and
silky fiber, and there is not one to take its place in
the wide and diversified area of its eulture and
manufacture,

~ Besides its adaptability to eultivation in all eli-
mates, it may be grown continuously upon the same
soil with but a minimum application of manures,
provided the refuse is returned to the land. Aceord-
ing to the methods of manipulation to obtain the
fiber, it may be used for the strongest and coarsest
cordages or to produce the finest linens. In the
colder latitudes, while the fiber is coarser, the
medicinal gualities are milder, less pronounced, and
less effective. The hot, moist elimate of the tropices






CHAPTER 1II

BOTANY AND CHEMICAL COMPOSITION OF THE
HEMP PLANT

Hempr 1s an exogenous, hardy annual plant,
capable of withstanding a freezing temperature
without damage. It grows luxuriantly in proportion
to fertility, warmth and moisture, from a hight
of three to five and seven to eight feet, according
to variety, in latitudes of 50° to 60°, inereasing in
hight some two to five feet for each ten degrees
of latitnde, nup to a hight of twenty to twenty-five
feet for the Indo-China variety in the tropies.

Hemp may be planted at the same time as oats,
spring wheat or rye, as soon as the ground ean be
made ready, and south of a latitnde of 35° at any
time during the year.

In latitudes south of 40°, with ecare, two erops
a vear of the early varieties may be readily grown;
or a crop of hemp and a erop of peas to keep up
the fertilitv.of the soil. Under favorable conditions,
the growth of hemp is very rapid, from two to three
feet the first thirty days, and three to ten feet the
next thirty, aceording to wvarviety, climate, character
of fertilizers, econdition of soil, and supply of
moisture, being ready to harvest for fiber in eighty
to ninety days, the seed ripening in forty to fifty
days thereafter, according to wvariety. With an
abundance of moisture, humus, and nitrogen from

(10)
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decaying animal matter in the soil, seed-hemp of
the Indo-China variety has been seen growing in
Florida twelve months from the time of sowing the
seed, twenty-five feet tall and six inches in diameter
six inches from the ground.

Fia. 3. CHivese Hemp. Male and female plants.

Hemp 18 dicecions, the male and female stalks
being essentially different in habit and in the
peculiarity of fiber-production. Hemp belongs to
the family Urficacece (Nettles), and the tribe Cun-
nabinew. A male plant is seen to the left in Fig.
3, and a female plant to the right.

Like flax and ramie, the two other true fiber-
bearing plants, hemp has its fiber in a heavy bark
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or rind, firmly massed and bound together by a
resinous gum of great consistency, not soluble in
boiling water, but readily yielding to putrefactive
fermentation and to alkaline and saponaceous sol-
vents, vielding a soft, white, silky fiber adapted to
the production of the finest threads, linens, lawns
and cambrics. Like the pure fiber of all plants,
its natural color is white, and it is only discolored
by the imperfect practices used in cleansing it from
its gum and extraneous surroundings

In cultivation hemp has a long, white, fibrous,
tapered root, deeply penetrating the soil, when made
mellow by deep tillage, in search of the special plant-
food and the large amount of moisture it requires.
Hemp absorbs a large amount of nitrogen from the
soil, and if dry the roots penetrate to a great depth ;
while if an over-abundance of moisture is given, it
spreads out numerous roots near the surface, ac-
commodating itself to existing conditions with great
facility and regularity.

The hemp stalk is straight and ramified, hollow
at times, according to the presence of peculiar
manures which foree a rapid growth, or nearly solid
in hard and impoverished soils, and bears long
branches at short, regularly spaced intervals when
growing isolated, but only leaves at the joints ten to
fifteen inches apart if the ground is rich and the
plant growing rapidly. When sown thiekly and
the plant is growing fast, these leaves fall early
as the growth proceeds, and the heavy top foliage
shades the plants, producing a smooth, slender
stalk of great beauty, and with a ecortex econdi-
tioned to furnish a smooth, soft, silky fiber for
fine gpinning.
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A part of the fibers, starting from the root, end
at each successive leaf-joint, hence the amount of
fiber grows less towards the top; thus the advan-
tace of thick-seeding and of having the plant grow
rapidly, so as to make the leaf-joints as far apart
as possible. The leaves and branches grow opposite
each other, the digitate leaves consisting of seven
to nine, sometimes eleven lanceolate, coarsely ser-
rated leaflets.

In male hemp the flowers are panicled, axillary
and terminate. They have five nearly equal sepals,
five drooping stamens, and oblong, tetragonal an-
thers disposed, ordinarily, in light green clusters.
When mature, in some ten days to two weeks from
time of blossoming, these turn yellow and, if not
harvested, the plant dies and rapidly loses its
“nature.”

Female hemp has sessile axillary flowers, too
small to be noticed excepting by close observation.,
The ealyx is elongated and extended on but one
side, The erowns are ovary-bearing, with two styles
and their stigmas. A small, round capsule with two
valves contains one little grain of seed, at first white,
and then the covering green, turning to brown.
The seeds are gray-striped in some varieties, while
in others they are of a dull color, and when ripe
sometimes nearly black.

The finest fiber known to the manufacturer's art
1s that of the best water-retted hemp frequently
cleansed by being carefully “boiled off,” to free it
from the resinous, gummy matters which unite the
fibers, and after it has been broken and the woody
matter shaken out. In all manufactures of hemp
and flax the yarns or fabries are boiled off in alka-
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line solutions, to free them from the gum and
other extraneous matters, if the fiber itself has
not been previously so treated. When so cleansed
and subdivided, a mass of fine, soft fibrille is
presented almost rivaling silk in luster and spin-
ning qualities. :

The chemiecal composition of hemp presents some
features peculiar to the plant. Grown for fiber,
there is nothing in the product removed from the
hemp of muech special value, compared with plants
erown for seed. In cotton and ecorn and other
grains the seeds carry away very large quantities
of plant-food. Plants which do not produce or
ripen seed, like hemp and sugar cane, require dif-
ferent elements, and for that reason there is no
analysis of hemp on record by which to make an
exact comparison with the plant as grown for fiber.
The tendency of all eultivation is to produce fruit
at the expense of weed. For fibers the reverse is
the aim.

With the seed and plant complete, an analysis
of the hemp and flax plants gives the following
composition:

Hemp Flax

RFT) T e S S T ST T . 38.94 38.72
Hydrogen . - « 5 - « = o R g N 7.33
Nittogen . . = - « « » & « +.= = 198 ob
OEYEEN s v = & » & v & 5 = o ARTE 48.39
ABROB e e & . vl o WO 5.00
Potal . & L wdwe 5 .« » »100.00 100.00

The ashes of the hemp and flax plants give the
following per cents :
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The fibers of both these plants contain but very
little of plant-food. Where grown for fiber, as is
hemp, and the refuse returned to the soil, it liter-
ally takes mnothing away from the land; while in
fact it furnishes sufficient plant-food to keep the
soil in nearly perfect condition. The following will
show comparative demands for plant-foods ; |
Nitrogen  Polash Lime Phos. Acid

Hemp plant . . . . 1.74 .34 1.90 .15
Hemp-seed . . . . 2.61 97 e 1.75
Flax plant . . . . . .59 49 .61 .20
Flax-seed . . . . . 3.28 1.04 s 1.30
Cotton plant . . . . 1.90 1.50 1.60 L300
Cotton-seed . . . . 3.00 1.20 .20 1.00
Pea-vines . . . . . 2.07 1.45 1.50 53
Cowpeag.. : . - = . 3.97 1.48 ik 04

The amount of fertilizing elements required to
produce the plants for one hundred pounds of cot-
ton lint, and of flax and hemp fibers, is given by
the Year Book of the U. S. Dept. of Agriculture
for 1897, as follows :

Weight of plant (in  —FERTILIZING ELEMENTE—
pounds) for 100

pounds of fiber Nitrogen Potash Phos, Acid
Cotton . . . 747 20.71 13.06 8.17
Flax . . . . G8¥ 19.37 7.29 6.76
Hemp . . . 597 6.27 10.13 3.32

This shows that hemp requires less than one-third
of the nitrogen and less than omne-half of the
phosphoric acid that does cotton, which requires
41.94 pounds of fertilizers, flax 33.42 pounds, and
hemp but 19.72 pounds.

As an acre of cotton should give a yield of 500
pounds of lint, the vield of dry stalks, with bolls
complete, should be 3,735 pounds, and the amount
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of nitrogen used, 103.55 pounds, with 65.30 pounds
of potash and 40.85 pounds of phosphorie acid. An
acre of flax should yield 350 pounds of fiber, and
the whole weight of growth should be 2,405 pounds,
requiring 67.79 pounds of nitrogen, 25.51 pounds of
potash, and 23.66 pounds of phosphorie acid. The
average yield of hemp fiber per acre under similar
conditions would be 1,500 pounds, giving a yield of
8,955 pounds of growth, and the nitrogen used would
be 94.05 pounds, potash 151.95 pounds, and phos-
phorie acid 49.80 pounds. The value of the produect
of an acre of each of these three plants would be,
at present prices, cotton $30 (seed and lint $45),
flax $35 (seed and fiber $45), and hemp $105. The
cost of the eculture of each crop would not mate-
rially differ. The cost of the chemical fertilizers,
if they had to be purchased, would be, cotton $25,
flax $14, and hemp $24; but as a large part of
these plants may be returned to the soil, it i1s only
necessary to see that the soil upon which the crops
are to be grown is at first fully supplied with these
plant-foods. The lint of cotton and fibers of hemp
and flax practically ecarry away nothing from the
soil. The seeds of these plants, however, represent
a certain cash outlay for manures. The analysis of
100 pounds of cotton-seed, flax-seed and hemp-seed

show:
Nitrogen  Potash Phos. Acid

Cotton-seed . . . . . . . . 3.00 1.20 1.00
Eax-nmeed. . - . oo ovowowna 3.28 1.04 1.30
Hemp-seed. . . . . . . . . 2.61 O7 1.75

This shows 100 pounds of cotton-seed to be worth
00 cents as manure for these plant-foods alone; 100
pounds of flax-seed to be worth 68 cents, and 100

B
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pounds of hemp-seed to be worth 50 cents. So that
at the present prices of these seeds, the cotton-seed
should be used as a fertilizer, and the flax- and
hemp-seeds sold.

A comparative analysis of the ashes of hemp-,
flax- and cotton-seed show:

Hemp-seed Flax-geed Colton-seed

Potash .+« % &0 ooy BT AT 25.90 37.45
TiERE o el ot Mt ol k. B 26.63 26.00 4.44
Phos. sold & . .« o« . . 34.96 40 10 34,90
Silex . e T (PP | 90 4.35

The hemp plant is not grown for both seed and
fiber, so the fertilizers of the seed are saved: while
if cotton-seed is returned to the soil its fertility
would be preserved.

Analyses of the steep-water, in which hemp and
flax have been retted, showed the following com-

parison :
Hemp-steep Flax-steep

PR o e e s S e 20.6G6 53.93

15 Bl 1700 1 PR DG B A A S 8.21 7.31
DETEEO@an: . o ol A s S i G.45 3.86
CERVINER . ¢ e i .« » 20.68 35690

Polel - e s e e o 100,00 100.00

The ashes of hemp-steep were 49.20 per cent, and
of flax 42.01 per cent. As this steeping process,
or any other dissolving of the resinous matters
from the fiber, takes away almost everything which
the plant takes from the soil, it is easily seen how
raluable a fertilizer is the refuse of these plants.
After the hemp stalk has been peeled and the
fibrous material removed, an analysis of the stalk

alone showed ;
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Caphon - & o b 2w o e SRR IR
Hylropen - & s 5.0 5 0k @ims s b o oo » 40
MEEOESN: . « » o s 5 = 5 % = = & & n s ’ 43
e e S R
REloE 0 L L, & e el R TN T I

Tkl o a0 wte e G ;o woa o 300.00

The ashes contain but a trace of alkali, and the
nitrogen is in very small quantity ; hence the burn-
ing of the woody matter as fuel to run the
machinery necessitates but a trifling loss.

In all these analyses, however, the fact remains
that, on account of the lack of exact botanical
determination, a great deal still remains as an
exceedingly interesting study for the chemist. An
analysis of hemp must differ from cotton in the
fact that when growing hemp for fiber, a tall stalk,
and no seed produet, is required, while with cotton,
as with most other plants but sugar cane, a short
stalk, with mueh fruiting or seeding, is necessary;
hence the determination of what special plant-foods
are necessary to produce hemp plants with seed,
does not equally apply to the growth of a hemp
plant without seed. In this connection, the results
of some experiments now making show that where
the soil contains a large amount of humus and de-
caying animal foods, furnishing an abundance of
nitrogen, the hemp plant grows very much faster
and taller. If two crops a year are to be grown, a
different manurial condition would be required than
if the whole season were to be given to the produc-
tion of one crop. With an abundance of nitrogen
and moistore, the nitrogen dominates the growth,
and the hemp stalk is far more hollow, the growth












































































































































































































































































































