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bo taken out, hold in a vertical posi-
tion, and tho amount of’ butter-fat read
oft'in tho gradual tubo.

It may bo 3.2, 4.4, 0r 5.6, 0r more o,
less, and this determines the value of
the milk, just a8 tho agsayor fixes the
valuo of ores by testing samples, IIX.
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GUERNSEYS.
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The * ideal Guernsey ™ is thus des-
cribed by the munager of the 1lon,
Levi Morton's well known herd ¢

< Our bull, Midas, pictured in Jast
vear's R N-YL s :l\mut perfecet in
shape and color. We want a cow
weighing 1000 pounds, long, with
well sprang vils and  plenty off room
for feed, Color, orange fawn and
white, with a handsome but  subs-

tantial carringe. We shall not trv to
breed <imply n large Jersev, bt a
ditferent type entively. with nothing of
the delieate, deerlike head and neck or
slenderaess of the Jersey. It will be a
stout, musenbar, brawny dairy cow.
I will be like the differcnee between @t
25 amd 2 20 horse-power engine. We
want [0 of our Guernseys to do the
work of 12 Jerseys.

The tollowing deseription of  the
GGuernseys. as distinguished from the
Jersevs, is taken from the L. New-
Yorker, one of whose staft «inter-
viewed ” the manager of Mr. Morton’s
hera Inst month, The type of the
titernsey has been so long fixed, that
we were rather amused at the second
qutestion. We have bred them omselves,
and know their value. Bx,

P e In what vespeets do Jerseys
and Guernseys differ? ™

= Chiefly in size. vigor, disposition
aml feeding habits. The nulk of the
two breeds is just about the same—nao
expert can tell the two apart. The
taternseys are, on theaverage heavier
milkersand their mlk may have alitile
hizgher eolor, hey are heartier caters
asarule. They average heavier than
Jersevs, and never having heen closely
brdd or pampered, are fiver from
direniee and more vigorous in constitu-
tion The chief difference is in disposi-
tion, They atve not uervous and high-
~trung like the Jerseys. .\ Guernsey
is really a dignified Jersey—like one
that has gerown up and sowed all the
wild oats in tho basket and scttlal
Jdown tov business only. Guernseysare
the best barn dairy cattle in the world,
They are perfeetly at home at public
shows or contests while Jewevs are
usually too exeited and frightened to
do their best, The Guernsevs can be
~tupped and handled easier and have
it ogreater capacity for turning food
wo milk when fod in a barn.

2¢v * Khall you aim to make a gene-
eal-purpose cow” out of the Guern
-y 2

~“Notautail, She will be loed for
e daivy alone. She will be simply 2
lager, stronger and quicter animal
than the Jesey; belter suited to
winter dairying beause sheas happier
when contined to the lawen,™

€3> What svgnments can a4 Guern
~y man give in favor of his breed 27

= Those 1 have given in regud to
vize. vigor amd disposition.  As'to rela-

tive profit in breeding  stock—the
Jerseys are somewhat cheaper now,
particularly  tor bulls, amd  Jersey
families are well developed and lines
ol breeding havo heen cavefully traeed.
The Jersevs have had  their boom,
howoever, and the day of high prices
has departed. The interest in Guern-
ssevs isogrowing all the time— their
boeom is ahead off them, not behind,
When both breeds come down to the
husiness of' contesting for the patvo.
nage of practieal daivvmen the Guern.
sey will win beeanse she is a business
cow neude tor the tiemer rather than

tor the tancier. Men who now stock up,

with Ginernsevs will tind  their eattle
constantly growing in favor and value
as they hecome better known, and
while the cost of starting a Guernsey
herd may he greater, the possibilities
of .I\‘("l,lill_u‘ stoel: are stleo greater in the
Jond,
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! Science.
The Food of Plants.
1H.
[ THE APPROPRIATION OF FoOD,
: By D L. Lenhalle,

The appropriation of food, or the
organs through which food clements
cnter the plant and the forms in which
these elements are taken up, is at once
one of the most interesting and impor-
tant of the whole question of plant nu.
irition, since 1t constitutes the basis of
those extended operations which are
involved in the cultivation of crops.

As there awe tve principal sources off
food, the soil and air, thare are also,
corresponding to these, two principal
organs or sets of organs through
which food from the surrounding
medium gains access to theliving cells
‘These ave the leaves and the roots, and
in order to giin a just appreciation of
the way in which these organs operate.
it will be well to briefly consider their
structural adaptation to the functions
thoy are called upon to perform.

If a section of a leaf be made in such
awayv as to expose its thickaess, and
examined microscopically, it will be
«seen that the upper and lower sides
are boanded. each by a layer of cells,
which, while similar to one another
"differ widely from those cells which
lic between and constitute the princi-
pal part of’ the leaf structure.  From
the position occupied by this extornal
membrane, as well as from other
considerations, it is konown us the epi-
dermis or skin, the eneral function of
which is protective, while it also

.serves in many cases, to limit certain
functions and keep their operations
cwithim well defined  linnts. This is

.10 be observed with respect to tho!

function of transpivation where we
find that in genernld, the thicker the
epidermis, the slower will bo the
rte at which water is given off' from
the plant, and we nay eain corrobora-
tive cvidenco of this statement in the
observation that plants growing in
very moist sitaations have their epi-
dermal tissues developed but slightly,
while plants growing in very dry re-
wions usually have very thick and
resisting skins. All this points direcily
to the fuct that the more highly deve-
loped the cpidermis becomes, the
"more completely does it vesist the
passage through it of water in the
form of vapor. On the othor hand
-such membranes are very porous with
(respect to grases, s0 that the ordivary
iases of tho atmosphere rveadily pass
through tho cpidecmis, inwardly or
outwardly. This ia suscoptiblo of de-

monstration and has repeate Hy been
proved experimentally. and, as we
shall ghortly see, it has an important
bearing upon tho appropriation of
atmospheric food by the plant,

Hereand thero in the epidermis may
Le seen openings which pass through
and connect with spaces in the interior
of tho leaf, or if we look down upon
the opidermis, theso sameo openings
will appea~ as oval structures with a
contral orifice or mouth. Such open
ings aro known ag the gomuatn and
are often called, though crronenusly,
the breathing pores. “VTheso organs are
very sensilive to varying conditions of
Flight, and under its influenco arve capa-
ble ol'opening or closing accordingly as
they are brought, under the operation
of bright fight ov of darkness, [y there-
lore follows that as theso conditions
vary, the amount of gas and vapor of
water passing through these openings
must vary within a given time It
thould be pointed out here, howover,
that these organs are almost wholly
connected with the liberation of water
in the form of aqueous vapor, and ave
of subordinate value only, in promot-
ing an inlerchunge of gases, since as
we have already seen, these latter aro
capuble of pussing through the cpi-
dermis when devoid of stomata, and
Lmorcover, such interchange of gases
is 1 common function of plants which
‘uever possess stomata. Wo may thus
~uy that, while stomata are not essen-
tinl. they may facilitate diffusion of
gases, since this always takes place
moro readily though definite openings
than through closed membranes.

With respect to tho distribution of
the stomata it may be well to point
out that they ocenr on the young
parts of all green plants, on leaves,
fl>wers and fruits. They may often
bo found on certain underground
structures, butaro never to beobserved
on ronts. They always occur most
abundantly on leaves and in the ma.
jorily of’ cases are most numerous on
the lower sides of these organs, ‘There
fare notable oxceptions o this, how-
ever. In grasses where the leaves are
cqually expo-ed on both sides, the
stomata will be uniformly distributed
aboveand below. Teuves growing hori-
zontally show an excess above aud
below according to surrounding condi-
tions, while leaves growing with the
lower surfiuce in water, have all their
stomata on the upper side. These
facts will be made clear by the follow-
ing tables:

MUROBEN o STAOMATA PER SoUARE CENTICETER,

l,']v]rl Sl
Box, Busus sempervirens. ... 0 08
Sunllower, Hewnthus anmens 1353 329
White Water Lily, Nymphaa |
[ 13 137 11 < SO PURR 11 | 0
§ White Pawe, frpus strabus .. 342 ton
f hnas sy hoestns., . w71
Blacs walaul duglansnizea. 0y 4
P English watamt « regia... 0, 10
Oinve, Olea oyl aeve e 0 } (LR
Brssiea hyrata . ... e 13N 1243
Fiens efastiva...... . enes 0 1%

Or, taking the whole number of
stomata upon leaves of averngo size,
we tind the followinge :

Acer platanoides...eeeveneenen. 2,127
Queveus cerris... . 2,136
Nympheaalva...... . ....e.e . 7,1::')"’
Binssica ol racent ... .oeee 11,5.04
Ucliznthu~ annuus...cooeeeeee 144,000

Victoria regiteeeeeeeeeeeees. 1,055,000

Tt commonly happens in woody
plants as trces and shrubs, that tho
cpidermis is very soon replaced by«
layer of cork which is in itself imper-
vious to gascs, and, therefoie, the in-
terchango which formerly took place
through tho bark is wholly termin.

ated and the leaves are thereby forced

to perform more than their normal
sharo of worl: L'o compeusato for this,
it is found that as the cork lnyers
form, tho structure becomes wmodifiod
at frequent intervaly, in such a way
ag to o<tublish more or less spongy
structures called lenticels, which con-
wive to maintain communicalion bo.
tween tho external atmosphero and
the interior of the plant, and thus
permit a continued intorchange of
guses, Theso stractures are familiar
objects on thoe bark of trees and aro
particularly conspicuous in tho birch,
whore they form trangverse murks ofn
light brown color and tend to hold the
various layers of tho bark togethor.
For agricultnral purposes theso or-
gans are of minor importance, excopt
80 far as wo tako iunto consideration
the cultivation of fruit trees, but for
an intelligent discussion of tho ques-
tion now under condideration, it is
important that wo keep their physio-
logieal value clearly in mind,

Passing on to the principal struc-
ture of the leaf, it will bo found that
immediately below tho upper epidor-
mis there are ono or more rows of
colls of cylindrical shape arranged in
compact rows and placed vertically.
Theso colls from their form and arvan-

groment constitute what is known as

the palisade tissue. The cells aro very
active and contain numerous granules
of green colouring matter known as
the chlorophyil. During active growth
they also contain great quantities of
starch. Extending from this tissue to
the lower cpidermis, and generally oc-
cupying about two-thirds of the thick-
noss of the leafl is a tisswe which
aiffers materially in ity stracture. It is
composed of irregularly rounded cells
s0 arranged that the whole structure is
traversed by numerous spaces which
conneet with ono another throughout
the leaf, and they outwardly connect
with the air through the stomata,
This stracture as a whole, is called
the spongo tissue in allusion to its
characteristic structure. The cells are
very uctive and contain a largo
amount of chlorophyil. Theso aud
the cells of the palisade tissue, ave the
working cells of the leaf, sinco itisin
them that respiration and all the
changes incident to the { xation of
carbon take place.

The atmosphere of the carth will
bo found to contain in every one-
hundred parts :

Nitrogen (N.)  79.0198¢
Oxygen (0.) 20.94000
Carbon dioxide  (C.O2)  00.04000
Ammonia 00.00016

100.00000

We may thereforo say,as commonly
stated that the air consists of four-
fifths nitrogen and one-fifth oxygen,
withsmall quantities of carbon-dioxyde.
Of these the nitrogen and ammonia
are not capable of being taken up by
the aerial portions of tho plant, but,
as we shall soc Inter, they may and do
pass down into thesoil where they aro
taken up by the roots and constitate
most important elements of food. Wo
may thus leave them out of the pre-
sent considoration.

The oxygen farnishes the cloment
which is cssential to tho respiration of
tho plant. Without it ail growth
would cease. By diffusion it passes
through tho outer membranes of the

 plant, and also through the stomata

when present, into tho interior living
cells whero it comes in contact with
various forms of carbonaceous sub-
stancos. These latter are consumod or
oxidised, amd in the process carbon
dioxide and water are formod und
givon off inlo the surrounding air,

\while at the samo time a cortain



