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amount of heat is formed, and through
theso chunges thero is produced that
enorgy which enables the plant to
continuo tho general functions of
growth,

The carbon dioxido of the air,
though present in such minuto quan-
tity, is quito sufliciont for the require
mentg of vogelation. As it is exhaust-
ed by the growth of plants, it is as
constantly boing roturned by the res-
piration of animals, by the deeay of
both animal aud plant remains and by
tho consumption of fuel in houses and
factories, so that tho amount is fairly
constant, although somowhat greater
near large towns and manufacturing
conters than in tho open country,

The gas pusses into the plant
through tho Pervious epilermis and
also through the stomata when present,
and ig thus brought directly into the
living cells of the plant. Iierc it comes
in contact with water brought up
from the soil, and thess two com-
pounds are then broken up into their
constituent elemonts oxygoen hydrogen
and carbon, which again unite in
different proportions giving riso to!
solid pl‘O(}llclS such as starch, and
ultimately to sugars,oile, &¢., together
with free oxygen which is then return-
ed to“the atmosphere. These changes
may be ropresented in a general way
by the following chemical cquation.

6 (C_0,) + 5 (1, 0)=C. 11,, O,
+12 O from which we learn that
six molecules of carbon dioxide (C O,
in connection with five molecules of
water (H, O) will give rise to one
moleculo of stmch (C; H,, O.) and
twelvo atoms of five oxygen. Or if we,
state this in measures of weight, we
find that for overy 162 poumrds of
starch formed there will be required
ninety pounds of w ter and two
hundred and sixty-four pounds of car-
bon dioxyde, while one hundred and
ninety-two pounds of oxygen will be
returned to the air.

Thestarch thus formed at orce goes
to the building up of new stracture,
or if the growth of the plant is slow,
as towards tho end of the scason, the
oxcess of nutriment formed, is stored
up to meet the requirements of growth
at somo future time, and thus we gain
an insight into thoso processes upon
which depend the entire value of farm
crops for purposes of human aliment.
ation. One fact is made prominent in
the changes noted, and that is, that
the fixation of carbon from the air
results in a direct inerease of the dry
weight of the plant, while fiom what
has alrendy been secu concerning res-
piration, it becomes obvious that its
cffect is the direct opposite.

It is now essential that we note the
conditions under which theso impor-
tant changes take place. Carbon
dioxide can be tuke taken up from the
air qnly by thuse plants which are green
or conutin chlorophyil. Therefore,
we may reasonably conclude thatsuch
colorless plants as the mushroom must
depend upon some other sourco for
their carbonaccous food, and this]
source we discover to bo in decompos-
ing animal or vegetablo matter.

2 second essential condition is that
lants be under tho influence of sun |
ight. When a1 green plant i8 trans
ferred to 2 dark room the fixation of
carbon wholly ceases, and the samnc is
true of all plantsat night. Tho growth
of plants during the night is thus de-
pendent npon the food accumulated
during the day time, while the growth
of bleached colery or of potatoes
sprouting in a dark collar, is likewiso
dependent upon tho food alrendy
stored up in the tissucs, and the
growth must in all its cssential as- |
pects, bo like that of the mushroom. |

It may of interest (o note in passing,
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that this function in plants has, in
past ages, oxorcised 1 most important
influonce upon the atmosphore of tho
earth and consequently upon the de-
velopmont of the higher forms of
animal life. During tho earboniferous
ago, tho atmosphere of tho earth was
heavily charged with carbon dioxide
and air breathing animals were un.
known, At that time vegelation wns
extremoly luxuriant and as it drew
the carbon dioxide from the air, tho
latter becnme gradually purified until
it oventunlly acquired tho compo-
sition we now know. Dut the earbon
accumulating in vegotablo romains
throughlong poriods of time,oventually
passed into the condition of coal as we
now find it.

From tho statomont already marl»
respecting nitrogen aud ammonis, 7t
might bo inferred that leaves of plants
are wholly incapablo of taking up ni-
trogenous matter. While this is true
in genoral, wo must point out a
limited excoption to this law.

Certain plants such as the flytrap
and the pitchor plant have for a long
time been Jinown, as was shown very
clearly several years sinco by Darwin,
to possesstho powerofdigesting insects
and even meat, and in conscquenco are
known under the gencral name of
insectivorons plants. It has for a long
timo been a matter of speculation how
this digestion is accomplished, but re-
cent investigation show that when an
inscct is brought in contact with the
leaf of such a plant, it throws out a
certain secretion which favors the ra-
rid dovelopment of bacteria. These
atter then soizo upon tho insect or the
meat and convert it into soluble albn-
minoids which eun then be taken up
by the plant. Tho inference that these
organic substances then serve as food
is a justitiable one, but it is altogether
improbable that tho plant is in any
way dependent upon food so obtainod.
Whiloe this process is of great interest
from a scientific point of view, it has
no value with respect to agricultural
operations, since none of tho plants
having this power bear any relation
to human alimentation

Wo may then recapitulato the lezd-
ing points raised :

1. ‘Che food clements of the air are
carbon and oxygen.

2. The air is the only source of car-
bon to the plant.

3. Theso gases are laken into the
plant as free oxygen and as carbon
dinxide.

4 The oxygen is essentiul to respir-
ation,

5. The carbon dioxide is essential to
the formation of new structure, aud its
fixation results divectly in an increase
of dry weight through the formation
of starch and allied compounds with
the liberation of freo oxygen.

6. Carbon cao be fixed only under
the influonce of chlorophyll and sun-
light.

7. These gases enter tho plant by
diffusion through tho opidermal mem-
brares and also through tho stomata.
The loaves of plants are incapable of
taking up the tree nitrogen and :ummo-
niz of the air.

9 In a few cases, tho leaves of
plants may take up soluble nitroge
nous matter
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Como over the pasture bars and
down by the ULrook, I havea small

pet to show you No, it is not thejtrations. Ex.

fish you know so well from tip to tail.’
But you are a beauty, Mr. Trout, and
how casily you float 1 That is becauso
of tho silvery gas bag fastonod beneath |
your spinal column. o also know
about the luck stones floating in your
hony cars, and that you are uble to
keep your mouth open so long with-
out drowning bocauso the water passes |
through the mouth and over tuat pile
of blood-red brushes, or gills, inside,
by moans of which you breathe. So no
wondor you gasp und dio as soon as
you are taken out of tho water. But
f'ou need not oyo so hungrily that poor
ittlo thin% down on the bottom, just
thrusting his head out of his front
door If you try to gobble him up,
you will have your labor for your
pains, for, like a flush, his head will
disappear, dart after him as quickly as
you may.,

This little croature at tho bottom is
woll worth our attention. Can it be
that the tiny mito built the wonderful
stono mansion himsolf ? Ho must havo
a glue-manufacturing ostsblishment in
his body, instead of an air bladder,
Sce the litte house, a two.inch cylin.
deor, a quarter of an inch in diameter,
fashioned from gravel stones and
sticks, just big enough to hold its oc.
cupant.  He 1s quite modest, for, you
see, ho has put his brown stono front
in the rear.

Now tako the littlo builder up,house
and all.and hold him in your hand. Try
topull him out of his case,and you will
find that he has hooled himself in b
his hind foet. If ho feol. lively, he
will try to get away from you by bit-|
ing hold of tho skin of you hand with
his strong jaws, and pulling himself
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HOUSES OF TUE CADDIS WORM.

and his houso along so rapidly that
he sometimes turns somersaults in the
cffort. And now comes the pathetic
part of his history. After this lowly
creature has spent the most of his life
in tho water, ho suddenly closes up his
front and back doors, shutting himself
in for two wecks, durirg which ho is
perfectly quict. At thoe expiration of
that timo he emerges, an entirely
different creaturoe, looking lilko 2 small
moth. Rut his strong jaws have dis-
appeared, and he is provided instead
with a1 weak sucking tube. So he flut-
ters around for a fow days, and then
dica. The female lives long cnough
to lay hor oggsonastem in the water,
s0 that the young may hatch outin
their native element. Beforo thistrans.y
formation my pet's name is “Caddis-
worm ; " afterwards, “Caddis-fly.” She
has relations to be fonud on the bot
tom of almost any small stream. Some
of them live in log cabins, made of
tiny sticks; others ir houscs of moss;
and still others in green houses, made
of leaves chewed tp and fastoned to-
gother, forming a caso with a small
opening through tho centre for its
builder. Some forms of theso ioterest-
ing houses aro shown in the illus-

ALL ABOUT CUT-WORMS

DEesorirTioN oF THE Pesr—HABiTS—
APPEARANOE OF THE Morit AND
taE WorM—Remenies, NATU-

RAL AND ARTIFIOIAL.

Tho torm cut-worm is vory loosoly
used, being ofton applicd to tho larsa
of the Juno bug, which cut grass
roots; to the wira worms, the lavvie of
tho snapping beotlos, and oven to the
borers that cut channels in woody
plants. Tho torm cut-worm is princi.

ally confined by ontomologists to -
arviv of the Owlet Moths (I rtuida),
that have tho habit of hiding just
under the surfuco of tho ground dur-
ing the day and foeding upon the
roots, stem or leaves of plants by
night. When the larvws climb high and
feed upon the foliage of tall plants or
trees, thoy are called climbing cut
worms,

Tho cut-worms may bo known Dby
the following general characters : The
moths known as Dart Moths or Owlet
Moths are deltoid or triangular n
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shapo when {ho wings are clesed, and
usually fly at night, and often enter
rooms, boing attracted by the light.
The worms when full growan measuro
from ono to two inchesin length, bave

Y I sixteen logs, thick bodies which taper

somewhat at the ends ; without hairs
and greasy looking, brown gray or
greenish with incistinct longitudinal
or obliquo markings ; head, long,
shining red or brown, head and anal
segmonts armed above with a horny
plate, darker than tho remainder of
tho body. On cach segment are six or
oight dark colored humps, cach bear-
ing a hair. Whon disturbed, the worms
curl themselves into a ving. Thereare
upwards of three hundred species, one
of the most common and destructive
is tho greusy, or black cut-wor:n.

The larva, (Fig. 1) or worm, when
full grown is about an inch and & half
long, a dull red brown color, with five
paler stripes running along the body,
tho under sido of the body boing pale
greemish yellow,

The moth (Fig. 2) has dark fore-
wings with a bluish tingo on the front
border and with a dark brown lance-
shaped mark running from the poste-
rior portion of the kidnoy-shaped spot
in tho middlo of thowing. Hind wings
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pearly white and semi-trausparout.
Therc are two broods, and the moths
arcon the wing from April to October.
Tho natural enomies of cut worms
ave various species of parasitic and
predaccousiusects, bitds like the robin,
starling, catbird and poultry, and
animals liko tho akunk and mole.
Among artificial remedies wo name
proventive moasures, & handfal of salt
on tho surfaco of the plant hill, to
bacco dust about the stem of plant,
papor, burdock er walnut leaves
wrapped around the stom of the plant,
paper or tin tibes slit at onoside
slipped over the stom, or dusting dry



