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The woodof exogenous -sterna consists of
four part-. These r,re the pith, medullary
sheath, the lay _. of wood and the medul-
lary rays. _*he first and last belong to the

woody ij-stem of plants, and the second
and Vflird to the cellular system. The

pithis too wellknown to need description.
The medullary sheath consists of a system

of spirally-coiled ducts, encircling the
pith. These seem not to be special organs,
but simply the vascular tissue inits early
stages of development. The layerof wood
consists of woody fiber, interspersed with
vascular tissue. Itis this vascular tissue

which gives the peculiar dotted appearance
to the ends or cros3 sections of some stems,
especially these of the softer- wooded trees,
and in which the vascular tissue is accumu-
lated in the inner parts of each layer. In
other trees, such as maple, plane tree, etc.,
the vascular tissues are so minute as to be
invisible, and tha wood presents a close,
regular appearance. The medullar rays
are tho lines radiating from the center on
the cross-section of the stem. They are
evidently for the purpose of keeping up
the communication between the pith and
bark of the plant.

THE ACTUAL GROWTH

Of an exogenous plant takes place in the
cambium layer. This is a more or less
liquid layer situated between the wood
and the Las k, and consists of mucilaginous
matter. This sap is made of organizable
matter, in whichnew cells are constantly
being formed, some of which go inward to
form new wood, whileothers are deposited
inthe inner surface of the bark. There is
always a connective tissue of thin and very
delicate cells between the wood and bark,
and inwhich the process of cell multipli-
cation goes en most rapidly. Itis by the
annually renewed growth cf the cambium
layer that the growth of the exogenous
stems is affected. The annual increase
leino; deposited in cylindrical layers, a
croES secteon of the stem shows more or

less perfectly the wood deposited in con-
centric rings between tho pith and the
baik on trees growing in a climate where
there is a marked difference between the
temperature of different seasons; and where
there is therefore a growing and a dormant
season these concentric rings are most
marked, and their number gives quite sc
curately the age of the tree. The stem not
only serves to support the foliage of the
trie, bat it also serves as a channel
through which the liquids derived from the
soil are forced by the root up into the
leaves and growing extremities of the tree.
The stem also, through the medium of its
tissues, allows the descent of the matter
which has been accumulated from the at-
mosphere by the leaves.

LEAVES.

Leaves consist of a membrane of cells ar-

ranged on and supported by a framework
of fibers and ducts. In the earliest stages
they are imbricated or folded together in
the buds, but withthe growth of the plant
they expand and immensely increase the
lateral surface of the plant. Some plants,
noticeably the cactus, seem to have no
leaves, and the stem performing the func-
tion of the leaves. Johnson expresses
their relation perfectly when he says
"many of these plants above ground are
in form all stem, while in structure and
functions they are all leaf." The green
color spoken of as being characteristic of
the cellular layer of the outer bark is also
invariably found in all vigorous and
healthy leaves. This green color iB due to
the presence of chlorophyll, a substance
which has already been described. In
autumn, with the cessation of growth by
deciduous trees, or at the maturity of the
plant, as in the grains, the leaves lose
their green tint and fade or altogether lo3e
their color, the leaf stops performing its
functions and soon after drops off.
Although leaves differ greatly in
form and appearance. yet their
structure is essentially the

'
same. The

leaf, like the stem, is made up r.f two
distinct parts

—the cellular and the woody.
The cellular part consists of the membrane
and pulp of the leaf, and the woody part
of the framework of fibers and ducts. It
is this framework which gives strength to
the leaf, and which form3the medium, or
channels. through which the sap is con-
veyed and distributed to every part of the
leaf. The subdivisions of the ribs and
veins continuo to ramify among the pulp
and membranes, even after they are so
small as to be insensible to the naked eye.
The cellular portion of the leaf is made up
of thin walled ceils, containing grains ot
chlorophyll. Different parts of the leaf
are made up by different arrangements of
the cellular tisanes. In leaves which
habitually expand horizontally the un-
aided eye can detect a marked differ-
ence between the structure of the
upper and lower surfaces of the leaves.
The upper surface, after the thin epi-
dermis which covers both sides of the leaf
is removed, is made up of several lay-
ers of elongated cells, placed endwise and
perpendicular to the surface of the leaf.
These cohere compactly together and form
a comparatively dense euifaco. The cells
of the lower strata are very loosely and
seemingly irregularly arranged, with nu-
merous spaces between the cells. The
cells, if elongate!, are generally found ly-
ing parallel to the surface of the leaf. The
more dense an.l compact nature of the upper
surface of the leaf accounts for the darker
shade of green than that on the lower sur-
face of the leaf. Allof the spaces between
the cells are filled with air and communi-
cate freely with one another and with the
exterior air by means of openings inthe ep-
idermis, called stomata, which will be
presently described. It may readily be
seen that the structure of the leaf tends
greatly to protect it from the too great heat
of the Bun, and from the too rapid loss of
its water by evaporation.

TUB LEAVES OF PLANTS

Which grow in arid regions are even better

protected against the effects of the sun by

having numerous layers of the elongated,

densely packed cells, which were described
as forming tbe upper surface of the leaf
membrane. Leaves are still further pro-
tected by the- peculiar construction of the
epidermis. This covering is composed of
from one to three layers of small, thick-
sided cell?, strongly cohering together so as
to form a membrane, which may, in most
cases, be stripped off from the pulp of the
leaf. The cells of the epidermis are often-
more or less filled with matter deposited
from liquids passing through them. The
surface of the epidermis is generally cov-
ered witha tain coating of wax, or a white
powder, which imparts the bloom to the
leaf. This bloom is evidently intended to
make the leaf capable of turning water.
The stomata or breathing pores of
the leaf which we -alluded to are openings
or valves, principallyin the epidermis of
the lower surface of the leaf, and which
open intothe air spaces between the cells
constituting the pulp of the leaf. By this
means all parts of the leaf are brought
into direct communication with the air.
In a moist atmosphere these stomata or
valves remain open, leaving the water
vapor to pass out unimpeded ;but as the
air becomes dryer the sides shorten up
and gradually close the orifice, thus pre-
venting the loss offurther moisture for the
time being. These stomata are found
mostly on the under surfaoe of leaves, for
the reason that the strength of the direct
sunlight will impair their effectiveness.
Leaves which present their edges instead
of surfaces to the sky and earth have th*

stomata equally numerous on "v,th _ides .
while those leaves whichlive sn^ er water,
where there can be no evs~ rat onjare

.: DESTITUTE _, stomata
And oftentime 0( epidermis also. The
number of \tt6se stomata varies from 800
to 1"0,

,
to the square inch of surface."

lorn their immense number we can realize
( what an effective check to undue evapora-

tionnature has placid inthe hands of the
leaves. From the foregoing it willbe seen
that the extent of exhalation of vapor

from the foliage of trees depends entirely
upon the state of the atmosphere. The
absolute amount of exhalation can be quite
accurately determined by simply noting

the loss of weight of the pot and plant
during any given time. The exhalation of
water by plants is not regular, but depends
on numerous conditions. Itis influenced by
the dryness and temperature of the air, by
the coir-position of the soil, its temperature
and the amount of water in it,and by the
different textnral and structural conditions
of the leaf. Exhalation is not detrimental
to the plant, unless the loss exceeds the
supply, nor is it essential to the plant.
The exhalation of moisture takes place
through the epidermis and stomata of the
leaves. It is through the agency of the
leaves that the atmospheric air and other
gases find access tothe interiorof the plant,
and itseems to be the principal function of
the foliage to absorb atmospheric air with
the gases itcontains, assimilate the carbon
and other elements wanted by the plant,
and then to expel the free oxygen, which
quickly unites with some inorganic sub-,
stance, to form fresh material for plant
food. Ithas been mentioned tint allplants
consist of. A FIXED AND AVOLATILE TART,

The first being the asb, aud the last the
matter which disappears in the form of
gases on the plant. The foliage serves to

put the plant in communication with the
medium into which this volatilepart of the
previously existing plants has been dif-
fused, whilethe roots, which have no visible
pores, and which are not penetrated by air
and vapors to euoh an extent as are leaves,
serve to put the plant into direct communi-
cation with the soil, where the fixed part
or ash of the decayed plants has remained,
and to a very considerable extent in forms
immediately available to the roots of grow-
ing plants. The function of these two
classes of organs

—
foliage and roots

—
is

literally to reconstruct; the products
of combustion into new vegetable
matter. The roots gather the ash ingre-
dients from the soil and transmit them,
dissolved in the sap, up into the interior
of the stem and leaves, where they are met
by matter which has been gathered from
the atmosphere by the leaves, and these
two classes of substances are, by means of
the vegetable organisms, transformed into
materials for plant food. When it is re-
membered that the volatilepart of a plant
consists of from 70 to 93 per cent, of it*,
whole weight, it will readily be seen that
the foliage is called upon to supply much
the largest part of the materials for plant
growth. This fact accounts for the rela-
tively great amount of surface exposed by
the foliage of a plant.

THE FLOWER.

Littleneed here be said of the different
organs cf the flower and of their particular
functions, for almost every observing agri-

culturist has at least a practical knowledge
of the compositions and functions of the
flower. With the putting forth of the
terminal flower buds the plant intimate^
its intention of discontinuing its season's
growth, and in many cases its individual
life. The complete flower consists of four
distinct sets of organs. Named from the
exterior inwa*ds they are :the calyx, mule
up of the sepals ; corolla, composed of
petals ;stamens and pistils. The calyx is
the outermost floral envelope ; its color is
almost always green, but it is in some
flowers highly colored, itis the protect-
ing envelope of the flower buds, and though
in some cases adhering, after the flower
has opened its presence is not necessary to
the development of the seed. The calyx
is made up of from one to numerous lobes,
each of which is termed asepal. J.tat in-
side of the calyx, in the perfect flower, is
found the corolla, consisting of from
one to several series of generally highly
colored leaves. Generally these series
are composed of one or more
individual leaves er parts teimed p tals.
The petals are of almost every descnbable
form and color, and it is to them that most
flowers owe their attractive appearance.
As with the calyx, the presence of the
corolla is not necessary to fructification.
The stamens are generally slender, thread-
like organs, terminating inan oblong sack.
They are often numerous in number and
sometimes highly colored. The oblong
sack is called the anther, and inmature flow-
ers is filled with a yellow powder, which is
the pollen. Tire center cf the perfect
flower is occupied by the pistil, having at
its base the ovaries or seed vessels of the
flower, which contain the rudimentary
Saoeds whereby the lifeof the species is tohe
perpetuated. The forms of the pistils in
different flowers are exceedingly various, but
all agree in having an exposed spot at the
extremity where the epidermis is lacking.
This naked spot is the stigma, upon which
the pollen from the anthers is lodged, either
by the mechanical action of the winds, by
insects, or by art:fi.-ial mean3. The con-
tents of these gnios of {o':Un find their
way through the stigma and generally
elongated pistil down to the ovules, and by
this means the seed vessels are fertilized.

THE STAMENS ASD PISTILS

Are the only reallyessential organs of the
flower, and the flower is often made up of
them alone. Some flowers even contain
onlyone of these two essential organs. In

such cases either the plant also contains
(lowers cf the opposite sex, and is then
said to be mo_*_e:ious, or else tho flowers
of the opposite sex are borne by adjacent
plants. Where the staminate and pistil-
late flowers do not both grow on the same
stem, the plant is said to be dio-Oio-S. In
such plants the fructification is brought
about by fertilization between flowers of
different trees. Ishould have said that
the terms staminate and pistillate^ were

used to designate flowers which had in the
one case- stamens but no pistils, and in the
other the reverse. Such flowers have also
been termed respectively male and female.
As the union of sexes of different kinds of
animals often produces hybrids, so also
may the gardener practice hybridization
among different kinds of flowers.
It is, however, a well-established fact
that hybridization can only take place be-
tween closely alliedspecies inthe vegetable
as well as animal kingdom. The flower
and its component parts may be considered
as modified leaves. Tr.iiseems to be the
Case from the fact that different conditions
of growth influence the form of the product
of the fundamental organ

—the bud. Un-
der the influence of the gardener's care the
essential organs

—
stamens and pistils— are

often partly or wholly replaced by purely
structural organs

—petals
—

and the flower
becomes double. Allstagesof this transfor-
mation may be noticed, fromthatof the per-
fect petal toone of the unaltered pistil. In
numerous cases it has been noticed that all
ef the floral organs of the flower reverted
back to the primitive form, the green leaf.
With these facts well authenticated, it
cannot be doubted but that leaves and
flowers arc but modifications of one and
the same fundamental organ, namely, the
bud.

SEED.

Itis impossible in the limited space at
hand to speak of the different forms of
seeds, with their manner of growth, deb's
cence, etc. We willonly say a few words
of the parts of which they are composed
that are of fundamental importance, and
which compose the vital organs cf the seed
and are directly concerned with the per-
petuation of the species. Saying nothing
of the different coats of the seed, we come
directly to the kernel, which is really the
seed proper. Itoften consist simply of the
rudimentary plant or embryo, but in the
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larger number of cases .contains besides
this a supply of jfood, comprised in what
has been termed the endosperm, :and the
contents of which are drawn upon by the
young plant, and afforditsustenance untilits
roots are sufficiently developed to perform
their nutritive functions. :,The endosperm,
withits supply of food, is not an infallible
constituent of seeds, but is often entirely
lacking. \ The embryo, which is in fact a
miniature plant, with rudimentary organs,
is the one essential and most important
part of the sped. In dry seeds it is gener-
allyhard to distinguish the embryo, but if
the seeds be soaked it can be easily re-

moved from the endosperm and the seed
coats. If we examine the embryo of a
seed (one containing a large embryo, a. the
pumpkin or squash seed, is best), three
parts willreadily be distinguished. The
lower part, or what seems to be the begin-
ning of the stem, and from which the roots
descend, is called the radicle. The as-

cending axis of the stem, and which is
surrounded by a more or less perfectly de-
veloped bud, forms

:;'.r_THE PLUMULE.

This is the part of the seed from which
grows the stem of tho plant with its ap-
pendages. Tha plumule is clasped and
more or less inclosed by one or two rudi-
mental leaves. These are the cotyledons
of the endosperm, and arc instructure per-
fect leaves, whoso tissues are generally
filled with food for the young plant. These
cotyledons often remain under ground, and
thus can perform none of the functions of
leaves. In others th*yare liftedout of the
ground by the ascending plumule. Iv such
cases, although they may sometimes im-
perfectly perform the fractions of leaves,
they generally, after their contents have
been appropriated by tho young plant, be-
come effete. Therejis no reason whyseels,
if protected from oxygen, moisture and
insects, should not retain their vitality
tor an finite period. But owing
to the impossibility of practically ful-
filling these conditions, all seeds may
ba said to have a comparatively short
period of vitality. In general, the
newer the seed the more likely will it be
to grow, and the larger they are the longer
they willretain their vitality.. Also, as a
general thing, tho newer a seed and the
more mature itis, the more vigorous '.will
be the growth of the plant ;but with this
increased vigor of growth there is a longer
period of growth and often a decreased
yield cf seed. This fact; is taken advan-
tage of by the gardener and florist, who
respectively produces larger yields of
vegetables and new varieties of flowers by
planting old, and hence weak seeds. Plants
develop from these, which, instead of hav-
ing a vigorous growth, spend a compara-
tively larger part of their substance in
fruitingand flowering. The degree of ma-
turity of a seed also sensibly effects its
offspring. Ifplants —wheat for instance

—
be cut before the seeds are ripe, and even
just before the starch is formed, the seeds ,
willripen on the stalks, providing that ;

they are not dried too suddenly, and willbe
CAPABLE OF CER*_I**ATI"*O.

As would be supposed, the proportion of
seeds ripened under such circumstances,
which would grow, would bo less than if
they had ripened on the roots. Such seeds
also produce weaker plants, and in poor
soils often light crops. In rich soils, on
the contrary, they willgenerally give as
large a yield as any other seed, and willin
addition ripen their seed in from one to
several weeks earlier than plants from fully
matured seed. That is to say, the matur-
ity of the ed being forced by separating
itfrom the parent root, it willin turn, half
intuitively, force its offspring to an early
maturity, seemingly so that it will be ma-
tured before the remorseless farmer will
thick of cutting it. The fact that imnia-
turely cut seeds do ripen crops earlier than
other seed is of much more importance than
is generally supposed, It deserves much
more attention from the practical farmer
than baa heretofore been bestowed upon it,
and especially is this so inCalifornia,where
oftentimes if ten days could be gained by
the earlier ripening of the train the farmer
oould succeed in harvesting grain which
might otherwise ba shriveled up. and
almost ruined by an untimely north wind.
Ifa farmer can by reaping a few acres of
train before it is tit to head, and leaving
it on the ground to ripen, procure seed
which willmature bis crop even a week
sooner the next season, it would most cer-
tainly pay him much mora than the extra
cost of reaping, etc. Johnson says of
wheat, that the seeds retain their vitality
for from three toseven years. In speaking
of the relation between the density of the
seed and that of the product he says:"

(1) That Beed wheat of the greatest den-
sity produces the densest seed. (2) That
seed wheat of the greatest density yields
the greatest amount of dressed grain. (3)
That seed wheat of medium density gen-
erally gives the largest number of ears,
but the ears are poorer than those of the
densest seed. (4) The seed wheat of medi-
um density generally produces the largest
number of fruiting plants. (5) The seed
wheats which sink in water but float in a
liquid having a specific gravity of 1247 are
of very low value, yielding, on an average,
but 34 pounds of dressed grain for every
100 yielded by the densest seed."

-RUINATION.

Almost everyone is familiar with the
general processes and conditions of germina-
tion. These consist of burying the seed a
few inches below the surface of tho soil,
when, if it meets the right conditions of
moisture and temperature, it will soon
sprout and begin to grow. It willbe
profitable for us to notice a little more
closely the processes and condition of
germination. Ifplaced ina medium where
they can be examined at fixed intervals,
and under the requisite conditions of
moisture and heat, the first change noticed
willbe the swelling up of the seed from
its absorption of water. The germ en-
larges and finally breaks the seed-coats.
The radicle first forces its way out, and is
soon followed by the plumule. The
tendency of the one is to bury itself inthe
soil, hence it grows downward, while that
of the other is to grow up into the atmos-
pheric light. The endosperm, as we said
before, sometimes remains below the sur-
face, and in other plants rises above it and
becomes the first pair of leaves. The
growth of the plant takes place by the
growing and branching of the plumule, to
torm the trunk, and the division and
sab-division of the radicle to form
the roots. In order that a seed may
germinate three physical conditions must
be fulfilled: (1) The temperature must be
sufficiently high, and not too high ; (2)
there must be a certain amount of moist-
ure available to the seed, inorder that the
contents of the germ cells may be set in
motion —

this is, brought about by the ab-
sorption of water by the seed, which starts
the desired motion in the germ cells;:(3)
the seed must be in contact with free oxy-
gen. The atmospheric air contains free
oxygen, hence we may say that the medi-
um in which the seed is planted must be
pervious to the atmospheric air. The range
of temperature at which all seeds germi-
nate is by no means constant. For agri-
cultural seeds the lowest range is from 40
to 45 degrees Fahrenheit, the highest from
102 to 120 degrees, and germination takes
place most rapidly at about the mean be-
tween these two extreme range, that is
from 71 to 93 degrees. Seeds retain their
vitality at temperatures :below the mini-
mum, bat lose it at temperatures higher
than the maximum. As would be sup-
posed, seeds from tropical climates require
and willstand a much higher temperature,
even if transported to a more northern
country, than willthe native seeds of that
country. In fact *

THE MAXIMUM AND MINIMUM TEMPER-
ATURES : ".

Are much higher in tropical countries and
lower in frigid zones than those given
above. It is almost certain that some
seeds of the polar regions sprout at a tem-
perature almost as low at 32°—the freezing
point—and seeds in the tropic will sprout

in a temperature Mhigh as 120". The de-
gree- of moisture which different seeds re-
quire is almost as various as the range of
temperature. 1While as a general |thing
land plants willnot, if an excess of moist-
ure is present, yet they do jsometimes ger-
minate when immersed inwater. Water
is the natural medium for the germination
of all aquatic seeds, and hence the pres-
ence of an excess of water is 1needful in-
stead of injurious to them. It;was for a

time thought that it was necessary to ex-
clude tbe light from germinating seeds,
and that it was for this reason that they
were buried inthe earth. It is now gen-
erally conceded that this is not the
case. The soil iButilizedas a medium for
the seeds to germinate in,most probably on
account of its ability to retain a*1 more or
less fixed physical condition of temperature
and moisture. Itis a well-known fact that
the less the moisture the deeper the seed
should be sown ;,' also, in moist, warm
weather small seeds do best when sown
broadcast, and simply smoothed over with
a roller ;also, that in spring, when the
ground is saturated, it °3 necessary that
the seeds be sown shallow, so that they will
get tha greatest possible benefit from the
heat or the sua. Inmoist and warm trop-
ical climates the surface of the ground is
often covered with vigorously germinating
seeds, which are only* protected from the
direct sunlight by the folmge of the trees.
Any practical gardener knows that various
kinds of flower seeds germinate sooner and
surer when uncovered. There is no doubt
at the present time but that the

PRINCIPAL FUNCTION OF THE SOIL

With reference to the seed ia to maintain
those physical conditions best suited to
germination. The time required by seeds
to germinate is no more definitely fixed
than are the,physical conditions. Itmay

be said very generally that the time of
germination, when the physical conditions
are perfect, depends largely on the size of
the -Sed. Some small seeds begin to ger-
minate within a few hours af.er reaching
the soil. Wild seeds begin to sprout with-
in twelve hours after they fall, while the
seeds ef most of our grains and cloveis
require from three to five days. Fruitand
nut seeds take from three weeks to two
years, but tfie last is an extreme case.
The temperature being the same, the time
of complete germination, i.c., when the
nutritive matter of the parent seed has
been allabsorbed by the young plant, de-
pends upon the sizo of the seed and tho
amount of food itcontained. Johnson stys
that wheat and barley seed, at a temper-
ature of 41° to55', complete their germi-
nation in forty to forty five days, aad at
90" to ICO3 the same kinds of seeds take
only 10 to 12 days to abstract all of the
substance from the pirent seed. At a
temperature of 55° to 00° he gives 30 to 40
cays as the time required by beans to
complete their germination, 30 to 35 days
forIndian corn, 20 to 25 days for wheat
and Bto 10 days for clover. The depth of
sowing depends on the nature of the soil,
its physical conditions, tho temperature
of the atmosphere and the seed itself. This
being the case it willbo folly for any one
to lay down definite rales to govern the
depth of wing. The practical farmer,
who is acquainted with the conditions of
most vigorous germination, can alone judge
of the proper depth of sowing by the sea-
son, condition of his soil, state of the at-
mosphere, temperature and the require-
ments of the seed. Allother conditions
being favorable, agricultural seeds will
germinate most quickly and surely when
sowed at a depth not exceeding one-half
inch. Seeds will germinate when sowed
as deep as 14 to 18 inches. In such cases
it is only by going bo deep that tho condi-
tions of germination can be fulfilled. The
soil i

-
loose aad pervious to the atmos-

pheric air, but the climate is hot and the
moisture does not rise to the surface or
near it, hence the seed must ba planted
down to the moisture.
THE CHEMICAL PHYSIOLOOY OF I.ERMINA-'

TION.
During it3 early stages of growth the

young plant is entirely dependent for its

sustenance upon the material stored up in
the parent seed. In this particular itis
inan exactly similar condition as the suck-
lingyoung of most animals. There are
three distinct processes of nutrition, viz:
(1) Solution of the na'rivc matters of the
endosperm or cotyledons. (2) Transfer of
the same from the seed to the young seed-
lingplant. (3) The assimilation by the
young plant of this transferred nuiitive
matter. The soluble amyloids and albu-
minoids

—
gum, dextrine, sugar, albumen and

caseine
—

are readily dissolved by thewater
the seed absorbs during the first stages of
germination to the extent of from 25 to125
per cent, of its own weight. The insoluble
material of the seed— starch, fats, etc.

—
are dissolved by chemical changes induced
during the germination of the seed. Ithas
been noticed that inseeds containing much
of the fats and oils and little cr no
starch, sugar or dextrine, under the
influence of germination the oils and fats
are, to a large extent, by some chemical
process displaced by starch and often by
sugar. This starch, and that already ex-
isting in the seeds, are converted into dex-
trine, and lastly into eog-tr, both of which
are soluble in water. The remaining in-
soluble albuminoids of the seed are grad-
ually changed into soluble modifications.
The preparation and properties of malt il-
lustrate some of the chemical changes in-
duced by germinating seeds. Malt is man-
ufactured by soakiog grain

—
generally

barley—
until it is readily compressed

between the fingers. The water 13 then
drawn off and the grain is thrown up into
heaps. These heaps soon dry, and the
grain becomes lieated and begins to sprout.
The grain is now spread out over tbe floor
bo that the temperature willnot rise too
high and cause the pile to "heat." After
the sprouts have grown to about one and
one-half inches in length, the germination
is suddenly stopped by the application of
dry heat ;the sprouts are rubbed off, and
the residue forms the malt of the brewery.
Chemically itconsists of starchy seeds, the
germination of which has been checked in
its early stages.

IN CHEMICAL COMPOSITION,

Malt does not differ very materially from
the originalgrain. Asmall part of the in-

soluble materials ef the grain has been
changed into soluble forms ; otherwise the
composition has not been altered, so that
practically they are chemically almost
identical. But they differmost essentially
in some of their properties. The value of
maltarises from the peculiar property ithas
of inducing or causing the albuminoids
and other insoluble substances to dissolve.
The starch which is contained inthe malt,
and whichunder ordinary circumstances is
insoluble, is changed into sugar and dex-
trine, which dissolve readily in water.
This solution of the malt constitutes the
wort. If this wort be heated to boiling a
quantity of albumen coagulates and sepa-
rates out. The albumen has come from
the transformation of the insoluble albu-
minoids of the grain. Not only willmalt
itself dissolve completely, but if mixed
with starch it willcause from two to three
times its own bulk of starch to dis-
solve with it. The agency by which
these originally "\ insoluble _ materials are
caused to dissolve has been ascribed to a
substance called diastase. Itseems to be
a nitrogenous product of germination, and
it is capable of transforming 2,000 times
its own weight of starch into dextrine and
sugar. Other albuminoid products have
been found to exercise this soluble property
to some extent; but in order that they
may - have this property, they must be
modified and become what is termed fer-
ments. c Itis thought that fermentation is
caused by the action of oxygen, in the
presence of water and 'at a certain temper-
ature, a upon the albuminoids. Although
this may be an important function of ox-

ygen, its chief function is in bringing about
chemical changes in the soluble iv rit've
matter whioh is absorbed by the young
plant ifrom the seed. Itseems very evi-
dent that during some stages of germina-
tion starch is transformed directly into a
soluble form, as well as into dextrine and

sugar. The heat whioh is developed by
germination, although unappr.ciable in a
single seed, is undoubtedly of considerable
t;r BENEFIT TO THE YOUNG PLANT. i
The transfer of these soluble bodies is ef-
fected mainly by the water which allseeds
absorb so largely.1 This water penetrates
the cells and distributes the liquidmatter,
first to the descending radicle, then to all
parts of the miniature :plant as needed.
The last process of germination, namely,
the assimilation by the young plant of the
nutritive matter presented to it,is divided
into two stages a chemical, and the
other a structural change. In general the
chemical changes during assimilation by
the young plant are ju.t the reverse of
those that took place during the eolation
of the material of the seed. The soluble
and :structureless matters are trans-
formed into soluble and •:organized
ones, and they ; are then deposited
and help make up the organism of
the plant. For instance, the soluble
amyloids (dextrine, fugar, etc ), are trans-
formed into cellulose mainly, and the
soas.blo

'
albuminoids into insoluble ones-

Cells of embryotic plants have been exam-
ined under the microscope, and the loses of
starch and gain of cellulose have been dis-
tinctly noticed. The access of free oxygen
to tie growing plants ha3been found to be
necessary to the full development of the
seedling. This can be accounted forby the
fact that by its presence chemical reactions
are brought about ia the young plant,
which changes the soluble material into
insoluble and fixed forms, and thus directly
aids inthe assimilation. After the process
of assimilation has gone on until all of the
nutritive matter of the reed has been ex-
tracted, the seedling is cast upon its own
resources, and begins an independent life
of its own, derives its nourishment from
external bodies, and becomes in the most
general sense a true individual.

THE FAN.

Behind her fern of downy flulT,
fla-we- can soft seeffio.i p.ttii:"tuff,

Wit
-
peac-ck feathers, purp

_
eyed,

Caught daintily on either side.
The gay coquette displays apull;

,Two blue eyes peep above the bnff;
'Two pi-Icy,pouting lips enough !

That eou£.. mean, sorely come ami hide
Behind ber fan.

The bark of Hope is trim and tough,
So outIventure on the rough,

Uncertain tea of gi. tub pride.
A breeze ! 1tech against ihu tide,

Capture a kiss aud catch a cuff,
Behind ber fan.. -

CHURCHES AND MINISTERS.

The Reformed (Dutch) Church at Leeds,
N. V., has just celebrated its one hundred
aad fiftieth anniversary. '..)'•.M, Zi'-Zf.

The Berkeley DivinitySchool (Episcopal),
at Middletown, Conn., receives $100 01,0

from the Sheffield estate. New Haven.
The Southern Baptist Convention, repre-

senting fifteen or more States, willmeet in
Greenville, S. C, in May next. A large
attendance is expected.

At the annual meeting ofMr. Sturgeon's
church it was reported that 70 members
died during the year, and 07 were received.
The whole number is now 5,310.

Bishop Whipple (Protestant Episcopal)
has announced bis intention of licensing
two women as lay readers in Glencoe in
the Diocese < f Minnesota, because he can-
not find men for the work.

Acase involving the ownership of The
Dalles, Oregon, by the Methodist Mission-
ary Society, willbe argued this month bo-
fore the United States Supreme Court by
Judge Fancher for the Society.

Ths Young Men's Christian Association
of the State of New Yorkreports 84 asso-
ciations with15.063 members and 15 read-
ingrooms. Sixteen associations are work-
ing specially among railroad men, and 15
among boys.

InAugust next the Moravian Brethren
will celebrate the third jubilee of their
mission among the heathen, 1782 being the
year in which Leopold an'i Dooer set sail
tor St. Thomas and the West Indies.

The Presbyterian synods now conform
to State lines. That Pennsylvania heads
the list with 131,054 communications ;
that of New York has 130.374; Ohio has
03,320 ;New Jersey, 45,957 ;Illinois, 42,-
--286; Indiana, 27,678; lowa, 20,812.

Lord Radstock, who is working as an
evangelist in France, writes of successful
meetings iv Liceux. lie says from 100 to
200 Catholics attend the services every
night, and he thinks half of France has
given up Catholicism.

The Rev. Francis James Holland ha?
been appointed by the Qeieen Canon of
Canterbury. Mr.ilolhlnlis a graduate of
Trinity College, Cambridge, about 50 years
of age, and was nominated one of the "six
preachers of Canterbury" in 1559.

In the first decade of the Methodist
Episcopal Ceiurch there was one minister
to every 190 members ; in the fifthdecade
the proportion was one to 284. The pres-
ent proportion is one minister to 147 mem-
bers, against 142 in the ninth and tenth
decades. i'-TyzT./

AMONG THE RIPLE-PITS.

Fifty
'

yards in front of the abatis the
pickets were stationed. When first the
siege began, picketing was dangerous busi-
ness. Both armies were bent on fight, aud
picketing meant simply sharp-shooting. As
a consequence, at first the pickets were
posted only atnight, so that from midnight
to midnight the poor fellows lay in their
rifle-pits under a broiling July sun, with
no protection from the intolerable heat,
excepting the scanty shade of a littlepine-
brush erected overhead, or in front of the
pit as ft screen. There the picket lay, flit
on his face, picking off the enemy's men
whenever he could catch sight of a head or
even so much as a hand ;and right glad
wouldhe be if, when the long-awaited re-
lief came at length, he bad no wounds to
show. , t'eV'e-e. . '--S-.:. .";•\u25a0\u25a0

'
-'a--\u25a0-\u25a0-*«

But later on, ai the siege progressed, this
murderous state of affairs gradually disap-
peared. Neither side found itpleasant nor
profitable, and nothing was gained by it.
Itdecided nothing, and only wasted pow-
der and ball. And so, | gradually, the
pickets on both sides begun to be on quite
friendly terms. It was no unusual thing
to

"
see a Johnny picket —who would be

posted scarcely a hundred yards away, so
near were tho lines lay down his gun,
wave a piece of white paper as a signal of
truce, walkout into the neutral ground be-
tween the picket-lines, and meet one of our
own pickets, who, also dropping his gun,
would goout to inquire what Johnny might
want to-day,"Well, Yank,Iwant some coffee, and
I'lltrade tobacco for it.""

Has any of you fellowsback there some
coffee |to trade for tobacco ?

'
Johnny

Picket,' here, wants some coffee."
Or, may be he wanted to trade papers,

a Richmond Enquirer for a New
York Herald or Tribune, even
np and no odds." Or, he only
wanted to talk about the news of the day

how "we 'uns whipped you 'uns up the
valley the other day ;" or how "if we had
Stonewall Jackson yet, we'd be in Wash-
ington before winter ;" or may be he only
wished to have a. friendly game of cards I

There was a certain chivalrous etiquette
developed through this social intercourse of
deadly foemen, and it was really admir-
able. -\u25a0 Seldom was there breach of confi-
dence on either side. It would have gone
hard with the comrade who should have
ventured to shoot down a man in gray who
had left his gun and come out of his pit
under the sacred protection jof a piece of
white :paper.

"*If disagreement ever '; oc-
curred inbartering, or high words arose in
discussion, shots were never fireduntildue
notice had been given. And 'Ijfind!men-
tioned in one of my old army letters that a
general fire along our entire front grew out
of some disagreement on the picket-line
about trading coffee for tobacco. \u25a0__

Nevada potatoes are being shipped from
Reno to Colfax and Dutch Fiat. v>;;^;:

c > Kidney- has cured ;thousands. Try
it and you willadd one more to their number.

AT THE EAST.

BOSTON, THE INTERE-TIUG—ITS
'

HEW

PACE— THE BECK."-**,*-/

The 5 Helps and Influences of Boston's
Story—Her Streets and Historic

Place-— Fa~*eull ___.

Fot-rro:-*, March 31, ISS2.
Ifthe writer, who has wandered east,

and wandered west, and sojourned in
widely sundered places, aad is consequent-
lyby no means ofopinion that this is the
only white man's country, were required
to name the city where, in these United
-States, life for personal comfort is best
worth living, Philadelphia would come
trippingly off the tongue ; but if itwere
asked which of New World cities is most
interesting, of most characteristic Savor,
surely itis Boston— Boston, not forgetti-g
either Q tebeo or New Orleans. A city that
in spite of a circumscribed area of swamp
anil sharp hill, of a perilous water ap-
proach, an abominable climate, no errors
on the side of humility and suavity, and
littlelove from its neighbors, could grow
and make itself materially and morally as
Beaton has done, must have had from the
start a tremendous vitality.

THE MOST KXGLISH

Of all American cities, say our British
cousins. That means that the city is very
largely built of red brick, which in tho

older parts has taken on a genuine English
dingtcess of hue; that there are miles of
swell front houses, such as one meets no-
where else in America, but sees everywhere
in England ;that the streets of old Boston,
what is now toe business district, aro ab-
surdly crooked, narrow, with endless oil-
de sac lane", dark closes, and alleys the
width of a pocket handkerchief ;that the
men are tho most Eoglish-lookiogof Amer-
icans, and the women have a solidity of
character which is English, and crops
out into undismayed .originalities of
garb, manner and speech decidedly
an inheritance from the "Old Home."
And the bumptiousness is John Bull's
own. The Journal the other day gave a
deliciongly naive, youthful specimen of
this Btston quality. A young gentleman
born here was graduated las: summer from
one of the leading colleges in the State.
In the course of his commencement oration,
the reverend gray-headed President and
professors about him, he sweetly said :"

Although wo may not agree with allthat
has been taught us in the recitation room,
we accept its aim an.l acknowledge its
sug^estiveness !" Could a college faculty
desire a more touching recognition ? Bo*
ton has almost gotten itself

A NEW FA.

Inthe last decade.
"

The Neck"
—i3there

a schoolboy on this continent who doe.n't
know ail about Boston Neck as it was in
revolutionary days ?

—
is gone. The tidal

flats have been robbed from the sea ;the
house where this is writtenstands where
salt water ebbed and flowed but a few
years ago ; and a British army now de-
ployed in battle here might march in

through stately avenues lined with superb
residences, and that great feature of Bos-
ton to-day, the apartment hotels, where
once was the narrow isthmus not fifty
yards across, and on either side marshes
aad sad sea waves.

'

But the change that stirs one most is the
"burnt district." Boston always seems
the most intensely busy of all cities, prob-
ably because of the great variety of its in-
dustries and their condensation into too
scant space. But the condensation is at
its greatest in the burnt district, where
land is almost fabulous in value, and where
city end United States buildings, bankers
and brokers, most of the great wholesale
houses, the transportation companies, the
printers and newspapers are crowded. The
streets are declared to be less devious thin
before the fire, but they are still laby-
rinthior, barely wide enough forthe turning
of a carriage, and with the skimpiest of
sidewalks. But what a tide of life surges
and jostles through these narrow, blind
ways

—
real canyons, for the buildings have

climbed dizzy story after story skyward
after the expansion denied laterally, and
heaven's vault, to the strugglera through
these canyons, dwindles to faint threads of
mist or blue. One thinks inthe

HICH PIIESSCP.E atmosphere

Of this region, of WilliamBlack's descrip-
tionof the turbulent waters of the Whincb—

the Atlanticforced through the neck of a
bottle. Itmust be the influence of these
narrow streets upon Bostonians that makes
them seem bo intolerably rude to women
who oomo here from other cities. A
woman must be born here not to feel fury
inher heart when men drive wagons over
her, splash her, jostle her, hustle her
bodily aside, grip her shoulder to steady 1

themselves in a hazardous vault past her,
let doors that weigh a ton bang inher face,
or, when she has just dragged or pushed
one ,open with the expenditure of all
her force, and the ruin of a perfect pair
of gloves, insolently dodge past her through
the opening she has painfully made for
herself. There is really the sincerest
kindness and obligingness manifested to
strangers here, but what a Californian
woman newly come to St. Boto'ph's town
would say of these masculine "manners of
the road

"
is scorcning to imagine, for Cali-

fornian women, of all women what and
where soever, are the mo_t petted, exact-
ing, pouting one add spoiled ?
Spoiled or cot, it wouldbe in the interests
of civilizationif these headlong scramblers
could be handed over to be dealt with by
their sense of the fit and decent.

The tight fit that Boston is in its space
has some compensations :its head, heart
and hands can't be far aloof from each
other. A3

"
Heaven lies about us in our

infancy," so do
THE HKLP3 AND INFLUENCES

Of Boston's story ; classic places, art,
science, p'.ilantropy and culture lie close
alongside its roughest labor, its keenest de-
votion toMammon. Here, for instance, is
the prosiest of busy streets, the boot and
shoe kingdom, wherein

"
there's nothing

like leather," but in two or three minutes
we escape into the stirring memories of
Faneuil Hall or of State street, or stand
on the sunny side of the oldSouth Church
and gaze, and if we be book-lovers, with
tender eyes across at that quaint corner
book-store that for years and years was
our portal into so much that was best of
our own literature and that of other lands.
The procession of famous people that has
gone in and out of that low-browed door !
And to the wiser generation, will any
American publishers' imprint ever promise
and fulfillquite so much ,as did that of"

Ticknor &Fields .
Turning ont of Washington street at this

old corner bookstore, a climb through a
narrow street for two minutes brings us to
old King's Chapel and an embarrassment
of riches. Beacon Hillis in front of us,
and shall we climbup to the State House,
or to where the oldHancock house stood,
or Prescott's still remains ;or shall we
turn into the most interesting of Boston's
cemeteries, the old Granary burying
ground, busy Tremont street traversing it
on one side :A whole letter might be
filled with mere mention of noted folk who
lie here. But among them [are Samuel
Adams, Hanoock, Paul Revere, Judge
Saw-11, Peter Faneuil, and a crowd of
Governors and doctors of divinity.;Just
below this old burial ground lieBoston
Common and the public gardens. For all
its nursing, •

THE GREAT ELM.;
\u0084
.;

Has gone at last, and two young ones are
hurrying as elms hurry to commemorate

the place. But the Frog Pond remains, and
the malls, and the velvet sward, and the
fine overarching old trees, and no T:team

c.a \u25a0
•\u25a0_\u25a0'

7. -a-

may ever venture within these pre-
cincts; and charming ghosts nocoward will
ever wish to "lay"Hitin ail tbe shadows.
-wo of the most modern on«» are tbe
Autocrat of the Brtalfttit TaiTt and his
little schoolmistress. Theirs is a certain
diagonal across the common —

"we call it
the long path," he says, "and we
are very fond of it." On a certain
morning he asked.her to walk with him,
having ;first secured a provisional
solus passage toEurope. Ho goes on :"I
felt very weak indeed (though of a .toler-
ably robust habit) as we came opposite tho
bead of the path on that morning. Ithink
Itried to speak twico without making my-
self distinctly audible. At last Igot out

the question, 'Willyou take ... '. «• .;path
with me!'-

'
Certainly,', said the school-

mistress,
'

with much pleasure.' 'Think,'
Isaid, 'before yon answer. If you take
the long path with me nowIshall interpret
it that we are to partuomoro.' Tileschool-
mistress steppetl back withatudden move-
ment, as ifan arrow had struck her. Cue
of the long granite blocks used as seats was
hard by—

the one you may still see chose
by tho-Ginko tree. 'Pray sit down,' I
said. 'No, no,' she answered softly, 'I
willwalk the longpath wit'iyou.'

"
And

there they walkstill!
the CITY f*H_KTBR,

Which makes wonderfully few restrictions
upon the city government, has imposed
two wise ones. Tha City Fathers may
neve: alienate any portion of this homely

bat delightfulcommon, and they may never
sell or lease the Cradle of Liberty,Faneuil
Hall. Whenever a sufficient number of
persons, following cert.-' regulations, ask
to have the bail HI '. th;y may iave it
withoutprice. The gre.-.t hall is essentially
a man's place, and is'oiilyBaited to great
popular meetings. It '...=\u25a0 fine acoustic
qualities, but no seats. When women get
the franchise, there'll b ivo to bo a new ball
for the mass meetings, forwheat politicalelo-
quence wouldever entice women to a spot
where they mast stand in a j*mthree or
four hours at a stretch? A stand-up
party is barbaric enoug\ bat a stand-
up political meeting! Worn never
be educated up to that, The
Hon. Oal.es Ames left iv his willa. bo-
quest of $50,000 for the benefit of the
children of Norm Easton, in this State. It
has lately become available, atd from it
are to be given able scie-utific a:;-;! orip-
tive lectures weekly. Probably the lect-
ures are not amiss ;at any rate perhaps
the future American citiai car.'-o! bo too
early wonted to his country's pc-mrse ;but
the worlddoes move, for a really -ant-
ing thing has come out oi that fund.

SOME INKLUKN'TIA-TRUSTEE

Either remembers ho*.v it was himself, or
has put himself inthe children's place and
imagined what, being there, bo would like.
The result is that a copy ifichildren's
magazine, "St. Nicholas," or "Oar Little
Ones," is to go into every family of
school children in the vi '•.;\u25a0-. Oae hun-
dred and eighty-eight fatTe-liei get the
"St. Nichclas," and as the ptiietecription
was only this month sent, as-d wis to date
back 'to November, 040 nnjuebers were
delivered at once at NoithEaston, Do you
suppose there'll ever be ene!. another mail
distribution to tt-oee happy chilirea ?

The good that men do lives after
them. If the evil's equally ttnaoious, let
us down withit from mention -mimemory,
and exalt the go..d. Another bit of that
good is that Mr. Ames' son premises to do,
in this matter of msgr/.'ue,*, for all the
children in Easton town what hdone from
the legacy for those of North ':..-. on vil-
lage.

Glaomy days of March wind and snow-
equull. But itis the time of openings and

BOSTON worn i

Are by no means too intellectual to crowd
streets and shops in defisneo of cist wind
and pasty streets. The sun!!ower'a :. part.
That poor stork might rest himself by
standing on two legs for a bit, for all
eyes now are not fixed on him. Despite
the sunflower, and esthetic tea-) own*, and \u25a0

Oscar Wilde's recognition, Boston's yet a
long way behind the esthetes of London.
But here, if anywhere in Am.rica, the
new cult willflourish.

Miss Kate Field say? that i- - use of the
new meaning put into coeitum?, English
women now dres3 better than American
women. That id no doubi true of the
esthetes, and those who follow them tim-
idlyin coloring, and so on. • And nowhere
on earth didwomen need more a cew gospel
of dress than inEngland. The en !.. the colors
dragged together, the dewdyishnesa, the
be trimmedii.ss of English feminine costume
in- pro-esthetic da>s co 1a... / -. or pen
could adequately describe. Lilies and
sunflowers, peacock's feathers o~jd artistic
lines, are not the end cf ex;*>i.en.e, bnt
estheticism will do its work. Ifthat were
no other than to make the world forget
aniline dyes, it wouldbe somnthlng to be
thankful for. Mist-ESS Ma? .lower.

fiinrrSsS^-JSA- PliODli

W. R. STRUNG £; CiO.,

WMesaia Ocnunl.,: £ .:^
AXH DEAL-HS IS Si- TO 01*

CAt;rvß.*.iAGEMS-- _sj £'I_'v*r-Fi:.»__

NUTS, HONEY, SIX.'

Alia Genera. J_cre_e_v«Se_i «_,

S-T Allorders promptly attended i><. i ieeeas :. W. R. FTttiOT.it 6 _.'•.,
aS-lplm Nos. -,8 and10 J EAa-.-t, l_cr_—ia_t_-.

A. _-orai_ a. --.TH.

S. GERSO^ & CO.,

GENERAL COMMISSION MESC-lAKI•\u25a0, A*J»
\X Dealers in
Imported and VoincsU- Trj-ifii, \u25a0-•\u25a0;.-\u25a0.\u25a0

bles, \u25a0*_;*, Kiev
Ho. -20 J strict, betwein Seoow. i_ai Third, Sacra-
mjQto. iVee.lA_

D. DKB_a-~_ri_i. int. , -ou.

D.DEBERNARDI CO.,- .
wh-)L-_a__ a>~isr_issio-i rs-'o--.- ra

Batter, Eggs, Fonii.:--. Ye^.table.,
Friitt, Fish pncl Pesfr'' Prsilne*.. n)-7-lpli_

LOFTON&MAY,
-vnoieSS.'LS D_A.__a i.<

Peltry .Fish, Game, Butter, ,^S
eggs and n_.s_k_rr P.* E.**3™'--*"

OT Country ordors a spceialty. "__•

FC-.TO*. -ffAta-aET, F|-*IB AS- _. STS.-
'\u25a0\u25a0- . tn.'s-lplm

LYON &BARNES,
COMMISSIONMERCHANTS ANDD__ h".2S IH
l'rotluce, >e_etasies, GnU<?: £.-. ,i-,C-ieesea,.

P<>ul_--.-, Green and Dry Fruits, H«_<-7, Ro-ir-i, etcI
ALFALFA SEED"

IST Potatoes Inc-r-load lots or lees.
m_3-lptl Nos. 21ye.-. _:' 3 street.

FRUIT DEALERS,
_____-_r__i:_'_- ,__-_-o:2isx x

HAVING REMOVED TO MORE COMMODIOUS
premises, we have enlarged our stock. We

otf-r you cho c Apples, free from worms. Lemons.
Limes, Oranges, Dried Fruits, Nuts.Dates, Caunod
Goods, etc., at very lowprices.- M.T. BR*"*"**.;*.*CO.,
1008 to 1010 Second street, between J _ul X, Sacra-

mento. ..' - -
fo22*ff

«eo_NBi.aaaaoar. •"___ «__-o«y.
CHAKI.—IF.DrL-Ml-l- !•.,=.

GREGORY & CO.
(-uccessors to J. Gregory^

«X7HOLESALE DEALERS IN CALIFORNIA
"»V Produce and Fruit.

_
;- 'z- :TT;T

feil-lpt- Nos. lit an- 138 \u25a0* Street.

\u25a0:-:,. PIONEER LIVERY STABLE.
-

ID.SCRIVER..'.. -••. Proprietor

HACKS ON CALL"AT ANT novi.m-'
day or nislit. Coupes, PI*?tl«S»- V*SjTl

Roc-aways, Barouches, Eugffie-, wiA the v* /*»*-.
best roadsters to be found in any -verystable on.
the coast, for hire. Horees kept en tinsir at reason
able rates. Livery Stables on F>urt_ stree*. be
t*e._a I-ad 3. \u25a0--':'.-_- \u0084,-\u25a0 . :.-,-;.'-. •-.>."

,7a-r..^a.^.—a- ." \u25a0"\u25a0 77 '"''''. '- '--'
-\u25a0 T c ' "\u25a0'\u25a0


