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74,000 of it3 seeds are contained i one ounce  The
greatest number of these braird when covered with
not more than a quarter of an inch of -il, only
abant one Il s muany coe Gp when the covering
i fromy thred quattar ooty aad two Tl
earth effectually buries the whole of them,  Such is
the size, form, aud weight of timothy seed, that it isin
variably placed with that of the Jdovers, or * heavy
divizion,” in assutted seed mintacs A~ the young
plants grow rapidly. they seon acyuive suflicient
strength to secure them against the effects of weather
and ravages of fusect-  When -onn alcne, frum ten
to thwelve ponands of seed poracee will suflice, o
mixtures a muech smaller guantity will generally be
sufficient.  Old timothy seed i3 easily detected by
the dulness of its color, and the absence of that fine
silvery lustre which fresh new <eed possesses.

There are ~umu interesting varivties of the spedies,
the most noticeable umong wlich wie the medium
sized plant geuerally grown in Mciica, and o say
promising hind scut frain Briti-h Columbia by Mr.
Brown. colledtor fur the British Columbin Mssuvia
tion, and plant~ of whith. grown in the Edinburgh
Botanical gardinis last yoat. eaceeded five feet in
height. while some of thein panicles, or heads, were
more than =iz iucnes long, and the tout foliage was
from fiftecn tu citheen fudhos fn leugth,. Two other
varieties are -uallar than the precading, more huodty.
less upright. wid quwere moncially found i o« wild
state
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Structure and Office of Roots,

Tt cwbryo of every seed developes i twe op-
posite directions. vhe portion pussessing o inherent
tendency to sedk the lights the other codowed with o
contrary propuity. tu shun the light and penetrate
thesoil  The one is adapted in its form. its members,
and mude of growth, for sproading in the an and oa-
baling il absuibiug vaput or gas, while e vther 13
specially fitted for extending el in the more solid
and resistiug medinm of the carth, and absoibing
aulitishinen! G lgaid staie.
these coudiions ate provided tos i tae two purtions
of plants furnishes one wmongst the many  beautiful
illustrations and evidences of o wmltivaiee and de
sigh with which the works of natute abvund.  Let us
confine our examination at present to the roots, and
*-congider how they grow. It was shown in a for-
mer article, on the germinativn of the seed, that the
asconding puttivu of the plont, of stem, was divided
more or less regularly into segments, each of which,
at its extremity . produced at least one leaf and bud:
and each of these divisions increases in lengih by
growth throughout its whole extent; so that the ad-
Jacent Teaies ou dic stam. wladh at the st were
clo~e together. bevome sepatated by a considerable
space  This himl of (ungation nover takes place in
the root; if lraves i Luds woie furmed on its sur-
face. they would ramain always cxactdy in the same
gitnation, and the distance between such appendages
would never inecrease  In other words, the root
elongates by additions b, its point, and not by the
extension of any part vied forted  In diameter, the
root increases, lihe the stem by the interposition of
new eells or fibres amongst the old. Lut in length it
grows exdusively by the addition of new ussue at
the extramity.  Roots are entirely destititte of such
appendages as the Jeaves of the stem; we cannot,
therefore verify the statement by obrerving whether
or not such natural uilzhouts becutne futther removed
from each other. as in the stewm, but if we, artificially.
mark a growing root. we shall find that the marks re-
main always exactly at the same distance from each
other as at first; no subsequent growth of the root
carries them wider apart  Now, this peculiarity in
the growth of the root exactly fits it for the condi-
tions in which it is placed and the purposes it has to
fulfil. The newly formed <ells ut the end of cach
rootlet, with their extremely tlun and dehicate mem-
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uranous walls, ureadmirably adapted for absorbing
the woisture which surrounds them, and which forms
a large portion of the food of the plant. This ab-
sorbing surfuce is greatly increased by prolongations
from the young cells, having the appearance of mi
nule halrs, which in some instances can only be dis-
cerned by the aid of the microscope, but in others
are obvious to the naked eye, ns in the first rootlets
of the seedling maple, an fllustration of which was
given in fig. 5, accompanying the article before al-
luded 1o, in the last number of this journal. Nothing
clse conld s0 well perform the ofiice of absorplion
s this delicate, newly formed tissue. Natuve, there-
fore, provides that it shall be freshly laid on to the
extremity of cach tiny rootlet, as it insinuates
its way further and further, in search, us it were,
of fresh nutriment in the surrounding soil. In
anothier eyaally importantrespect this peculiar mode
of growth is adapted for the conditions in which the
vuot is placed. Unlike the stem, which can eatend
withvut im «dimene in the air, this purtion of the
plant has to mahe its wag through a comparatively
dense and solid medium, and if the divisions of the
rout eatended throughout their whole length like the
joints of the stem, it i3 easy to sce that, when thus
furced against the resistance opposed to them by the
carth, they would hecome su twisted and compressed
as tu be entirely uafitted fur the free transmission of
fluid through them.  But as it is, a portion of the root
vnce formed, is never pushed forward by any subse-
quent effort of growth, and the chaanels provided for
the passage of fluid remaining undisturbed, continue
to perform the oflice of conduits as long as the ab-
surption of moisture gues vn.  How beautifully, tov,
this mude of growth, at the extremity only. enables
the routs to insinuate their soft and yielding fibrils
inti+ the tiny crevices andinterstices of the soil, bend-
ing and passing over such obstructions as oppose an
effeetual barrier tu the penetration of their points,
while viee having found (heir way into any aperture
or fissure, the lateral expansion of the growing roots,
a movement which, as in all vegetation, takes place
witl sluw but irresistible force, is suficient to widen
the passage, and mahe rvom for its subsequent in-
«rease in diameter.  As the main root branclies out
in every direction, each rootlet branches vut in the
manuer we have deseribed. The increase of roots
bilow the surface of the earth gocs on just in pro-
portivn to the spread of the branches above ground.

That the absurption of moisture, that is, of nutri-
ment, tahes place only from the freshly formed cnds
of the rovtlets. has beon proved in the following
manoer by Senebier:—Ile took a radish, and placed
it in such & pusition, that the extremity only of the
rool was plunged in the water; it remained fresh for
scveral days. He then bent hadk the rootso that its ex-
tremity was curved up to the leaves; he plunged the
hent part in water, and the plant soon withered; but
it recovered its former freshness upon relaxing the
curvature and agalu plunging the extremity of the
ruut into the water.

This absorption of moisture only by the extremity
of the rootlets '+ explains,” says Dr. Lindley, * why
ferest trees, with their dense umbrageous heads, do
not perish of drought in hot summers or dry situa-
tivns, when the carth cften becomes mere dust for a
cunsiderable distance from their trunks, in conse-
quence of their foliage turning off the rain. The
fact is, obviously, that the roots near the stem are in-
active, and have little ot nothing to do as preservas
uves of life, except by acting as conduits, while the
fun~tions of absorption are going on through the
spougvlets, which, heing at the extremities of the
roots, aveplaced beyond the influence of the shadow,
and extend wherever moisture is to he found. The
same peculiarity prevents a plant from exhnusting
the earth in” which it grows; for, as the roots are al-
ways spreading further and furtber from the main
stem, they are contisually entering new soil, the pro-
perties of which are unexbausted.”

From the foregoing considerations, the practical
importance of preserving the delivate terminal Gibres
of the 100t in transplanting trees, shrubs, or herbs,
will at unce be obvious, and has been <o often en
forcedd in agticuliutal wiitings that icis needless to
dieell on the subject here.

It follows, also, that as the increase of the root and
the general aclivity of the vital functions take place
just at the time and in the same proportion that the
stem above is growing and spreading  that while
evaporation is going on wmost rapidly from the leafy
expansion of the acrial system of the plant, a com
peasating process ol absorption is going on from the
spongy rootlets hencath the ground—it is clear that
to disturb and tear asunder these delicate organe
during the period of activity, mugt be injurious to the
plant, must retard its growth, if it do not kill it out.
right.  Hence, it is o most unwise practice to choose
this seasun fur transplanting. Before this activity of
growth and absurption has commenced, or after it
has subsided, are the proper times fur pecforing
this operativn.  The carly spring, therefure, before
the plant has burst into leaf, or, better swill, where
the climate will allow, in the fall of the year, when
all parts of vegetation are at vest, are the Lest and
only seasons for removing growing plants; the carly
summer is in all cases the least fuvorable season for
successfully accomplishing the chauge.  The cor-
respondence betnween the increase of the roots and
branches should also be considered in the operation
of pruning.

Besides the purpose of absurbing nourishment
from the soil, roots bave another oftice, that of fixing
the plant in its place, and huw admirably they fulfil
this object is shown by the tenacity with which they
retain their Lhold, so thut the violence of storms will
oftener break the trunks of even the Jargest trees
than tear them up frem the ground by their roots.

There is considerable variety in the form and
general appuarance of the root in differcut plaats,
and it is not uncomaon tu include certain modifica
tions of the stem under this nume.  But it should be
remembered that all frue roots spring from the
base of the embyro or of u leaf-bud.  These 1ast walt
¢mit ruuts in almost all cases when placed in favor-
able situations, as, for example, when the portion of
the stem from which they spring is placed in contact
with the ground or covered with earth. Runners
habitually take root in this way, and sets are artifi-
cially obtained on the same principle.  While some
true stems run under ground, there are also true roots
that are emitted in Whe air, where they either attain 2
considerable leifgth before they reach their natural
bed in the soil, or where in some instances they re-
main and perform all their functions by absorbing
moisture from the air. Of this latter Kind are the
acerial roots of some orchids; and of the former, the
roots at the base of corn-stalks, and « still more re-
markable example in the aerial roots of the celebrat-
ed Banyan tree of India.

The real distinction between ruot and siem may
thus be briefly summed up:—The origin of all true
roots has just been noticed, and forms a notable dis-
tinction. Stems are, morcover, divided with greater
or less regularity into segments marked by the
growth of leaves and leaf bude. Roots are entirely
destitute of scales or leaves, or any scars left by
their presence; and as a rule, have no leaf buds, and
ramify without any symmetry or regularity. Accord-
ingly, we iust regard as stems the underground
portionofsuch plants as couch-grass, which isjointed,
and furnised with buds that, alas! are only too prone
to start up into vigorvous life. The tuber of the
potato, also, the eyes of which are merely leaf-buds,
must be classed amongst the varieties of stem; and
all true bulbs are stems, or often little else than
large leaf-buds; while such reservoirs of plant food
as we meet with in the raddish, beet, turnip, and
such like, are truc roots. They belong to a cluss ol
plnnls called bicennials, and the nutriment stored up
in the root during the first year of their growth
serves to npourish the plant and maiure the secds
during the sccond year, after which the whole plant
perishes,

...These subjecls uare of great interest, and to be
illustrated would occupy far more space than can be
allotted to them in a periodical journal of this kind.
A bricfsketch is all that can be given, and our ob-
Ject will he gained if, winle some useful knowledge
is imparted, new interest is awakened, and a desire
excited for the fuller information swhich systemadlo

works alone can furnish.



