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GREEN VERSUS DRY STORAGE OF FODDER.

How. Joun IHinron,

President Board of Curators Universily of Missourt and
Agricultural College :

I hereby submit to you the following data,
gathered at the Experiment Station in storing fodder
in both the green and dry state. .

Ensiraan is food preserved in a condition as near
its native green state as present information will
permit us to, in a receptacle called a silo. In such a
condition of native greenness, it is not as yet pre-
gerved. This bulletin, and the succeeding one, will
endeavor to answer for our farmers of Missouri, who
are now in an enquiring frame of mind upon the sub-
ject, the oft repeated question: ‘“‘Is the new process
of preserving food in a silo, or by any method involy-
ing the silo principle, superior to the old one of air
drying?”’ So far as the confused state of affairs at
the College and Station during the past year has per-
mitted the inquiry to extend, I shall contrast the
system of green with dry storage, and the results
thereof throughout to its final result in live weight
growth.

Tt is evident, without debate, that the cost of the
crop up to the point of harvest whether, for the silo or
for dry storage, will be the same, provided that the
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food grown by the best system for the silo, can be air
dried sufficiently for dry storage in bulk. The pres-
~ ent method of growing corn for ensilage, which places
a plant every 6 to 8 inches in the row, is very nearly
as thin as I care to grow my field corn, which is one
stalk to every twelve inches. I shall consider this
matter later on.
COST OF BUILDING.

The College Farm Silo was built by contract
work, in digging, masonry, and carpenter-work, and
at as low a rate as any one here can procure the worl
done. It is 16 feet deep, and constructed half under
ground. The excavation is in very solid earth, and
cost $35. Its walls of masonry 14 feet thick, 14 feet
high, 16 feet wide, by 24 feet long, outside measure,
at $2.50 a perch, cost $152; the end touching the
cellar wall, being constructed as a part of the cellar
wall of the barn, to which it was attached. On top
of the wall the Silo extended two feet higher in woocd
and was covered by a wood roof, with a door and
window ; cost $175; drainage $7.00. The cementing
of the sides and bottom cost $83.90. Total cost
$452.90. Cutting the fodder five-eighths of an inch
long, it held 85 tons of ensilage when full, without
weighting. The amount a silo will hold depends
upon the degree of the maturity of the plant. The
more mature, the less the weight that will be carried.
Ninety tons would be the utmost limit of the capac-
ity of this silo, provided the corn is cut at the right
degree of maturity. If cut too early it will hold a
considerable more. Size of silo, inside measure,
16x22x16 feet high; number of cubic feet, 5,632 ;
cost of silo per ton of fodder held, $5.03. Ordinary
lumber costs $18 per 1000 here. Number of pounds
of ensilage held per cubic feet of entire silo capacity,
32. : i

At twenty tons per acre, now agreed to be a good
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crop, and which the weight of last year assures me to
be a good crop, the cost of silo capacity for an acre of
ensilage, would be $100, a sum which makes the cost
far more than the cost of the farm, and where interest
account is $6.00 a year, aside from wear, a constant
cost.

The above cost is for a stone silo, and complete in
its details. While its cost will astonish many, yet it
is as cheap as it can be constructed at this point in its
complete form, which is not elaborate, but solid.

It is claimed that a silo is a cheaper protection
than a barn is for dried fodder. This untenable view
grows out of the comparison of gross weights, in
which the weight of water is put against that of dried
fodder.

The frequent heavy studs of 1311 wood silo, with its
double boards and locked corners and braced roof, are
far more costly than the simpler protection for dry
fodder, having little outward pressure.

To make this matter conclusive for our farmers, 1
engaged a local contractor to figure up the cost of the
silo made of wood, ol the size of the stone silo of the
farm. Ile givesme the following figures as the cheapest
that he could or would build such a silo of wood for:

S1L0 16x20, 16 FEET LONG, BUILT ABOVE GROUND.

Exoavation one foot deep—16 yards at 25 cents. . o $400
ll‘oundntlou of stone, one foot high—16 perch at &" BO... .. . 156 00
2 pleces, 4x10, 19 feat DIAYOB s v iy scasals doid Galnon siomien 8 127 ft.

2 pileces, 4x10, BB L OOY (o va e b i eioins o v i Tasals 40 8 VTS v AR 158 £6.,
08 pieces, 2x16, 16 t’eet. studding., i aG

2 pleces, 2v10, 20 feet plates.. 80 ft
2 picces, 2x10, 24 feet plates . 80 ft.
24 pleces, 2x6, 14 feet mftels 380 £t
24 pleces, 1x6, 14 feet tles... . .. 108 ft.
R015 ft at $1.75 45 76
1800 feet roof hoards at $2.00 20 00
1400 feet B boards at $2.60....... 35 50
600 feet R sheathing............ ¢ 10 50
(lOOO shim.;les. $8.80M, .00 i 21 00
gmsta 10 feot 1ong. v vervsnss wve 10 20
"OOfae C geleots,.... ., i . 6 50

300 pounds tarred paper 0 00
Hardware and tin . it 22 00
Canpenters Wark, .. cotessirianoiivivees soe i i 100 00

$201 40
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The ensilage put into our silo contained 19.87 tons
of dry matter. Our Timothy hay contains 89.76 per
cent. of organic matter. The organic matter measures
the value of a food, and not the amount of water which
it contains. The organic matter found in our silo would
be furnished in 22.11 tons of timothy hay. At 500
cubic feet of space for one ton, a building 20 feet wide,
264 feet long, and posts 20 feet high, would cover the
22.86 tons above found. The cost would 'be as esti-
mated by the above named carpenter, A. M. Crouch,
as follows:

10 posts, 6x6, 2 feet Iong........ vviviviienen seense 600 feet:

56 rafters, 2x06, 16 feet long. .... ..... ceeeee 1056 feet

2 rafters, 2x0, 20 feet long..... ......ooovivein. o 66 feet
1782 feet at $1.75 $31 18
600 feet sheathing boards at $1.7%5 0 30
7000 shing]:}les at $3.50 per M . 24 B0
200 feet B, Boards at $2.50.. 5 00
Bolts and nails........., ... 12 00
LUumber ... veviverrenoreersssnss VASASREOAN AT canas . 80 00
163 18

If boarded down on the sides it would require
2240 feet more of lumber, costing $40.32, and a small
sum extra to work, the carpenter says $20.00, which
seems large for so plain work, or total cost when sided
up of $223.50 or $11.23 per ton of dry matter, while
the wood silo would cost $14.66 for the storage of a
ton of dry matter. A building for the dry storage of
a pound of organic matter in the dry form costs less
than in the green form.

I know it is said that a silo can be constructed in
the corner of a barn. We have not got the barns in
Missouri, and had we, it is a grossly absurd method
~of begging favors in calculating the real cost of an
enterprise to start out with robbing another busi-
ness of its capital and adding it to the new enterprise
without charge. It will be seen that the cost of a
wooden silo is not a cheap affair in this section, where
ordinary lumber is $17.50 per thousand feet. The cost
per ton of storage of green food is $3.40, or for an
acre of 20 tons, $68. At the degree of maturity of
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the ensilage housed in my trial, 20 tons will be realized
only in rare cases, 15 tons being a more probable acre-
age. DBut whatever the yield per acre, the wood silo
is a more costly affair than popularly estimated.
Objections can be raised against the estimate of Mr.
Crouch, but I prefer to leave his own estimate as a
builder, as he made it from cuts furnished, the fig-
ures for Columbia conditions, and for the most of
Missouri, cannot be far out of the way. It will be
understood by our farmers that the wooden silo is one
that will rot out quickly, being brought in con-
tact with hot, moist food.

The building for dry storage, notwithstanding
popular assertions to the confrary, is undoubtedly
materially cheaper in fivst cost, but far more enduring,
and, therefore, ultimately far cheaper, than the silo
for a pound of food material covered.

DRY STORAGE.

The assumption is often made that it is impracti-
cable to store corn’ fodder in tl. lry state, on account
of the difliculties of drying t. Upon the assump-
tion that fodder corn cannot thus be stored, silos are
advocated for our Missouri farmers upon the ground
that corn is a far more productive crop than other
foods, the silo enabling us to grow it with freedom,
thereby enlarging our capacity to feed stock. It is
also said that we can save our wasting corn fodder.
I put 140 of corn fodder into the barn last fall, and
it has kept most admirably.

The experiment with ensilage against dry fodder
now being related, was conducted as follows: A
given number of alternate rows of fodder were put
into the silo and the same number into the barn after
drying. The fodder that we had to deal with was
mostly planted by Dr. Schweitzer while director after
the old method, or rows 16 inches apart and exceed-
ingly thick in the row, probably 6 to ten times as much
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as is now used. It was poor stuff to deal with for food
and was badly down, but had to be saved. Ivery
alternate ten rows were put into the silo and the next
" ten into small shocks such as one or two men could
handle when dry. This material was sugar corn, a
difficult fodder to keep, and planted in a manner dif-
ficult to preserve. 28,144 pounds were put into the
silo, August 28, and the like number of pounds before
drying into the barn loft September 10, area 14 acre
passing out of dough state. Air dried section stood 13
days in field and received one small shower. Weight
at housing, 17,243 pounds.

CORN PLANTED.

7961 pounds of listed field corn planted even dis-
tance, was put into the silo August 29, and the like
amount September 11, from the shocks where it had
dried since August 20. Weight at housing 4670
pounds. Cut when passing out of dough state.
August 29, also put into silo 14984} pounds of corn
planted by the writer for field corn purposes. It was
past the roasting stage. September 11, drew other
half to barn, weighing 6336 pounds. This fodder’
had fallen oft in weight from the period of its greenest
stage in the maturing process. The green weight of
fodder begins to fall off soon after bloom, while its
dry weight is all of the time increasing. Area 1.3
acres.

The account will be seen in the following table.
For analysis of all foods, see tables in appendix,
where also will be found a more elaborate table of
ingo and outgo : '
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TUT IN TAKEN OUT 39 ]
e 8 @
go |87
=3 9| o8 |<8
Fda| 3 |893| 52|85 |88
S = g .0 =4 B|l& s bl
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FR| & |@ER| BRE|FE |87
; s £ o g | g om
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Sugar Corn Ensilage............. 28,144 6,320 | 25,072 6,195 1081 | 1% b
4 Died
Sugar Corn, Dried...... ..., .. 17,240 | 6,081 | 6,708 f % g"ﬁ,: ?} éli ‘l,g ::
Listed and IMeld Corn, Ensilage,| 22,055 hd4 | 10,017 Tngs 113
Ligted and ¥ield Corn, Dried ....| 11,000 B,724 6,701 5,000 80 11

41,820 pounds more of groen sugar corn was put into the silo than into the
ghocks for drying, The second set of figures under the column headed dry matter
under drfed corn fodder, represent the amount of dry matter that would have
been thero if an equal welght had been put up, or 1,320 pounds more,

The dried sugar corn on account of its method of
growth and general character or reputation, as a diffi-
cult plant for dry storage, affords an unfair test for
the probable result of dry storage against ‘green stor-
age in the silo, of field corn grown field corn system.
Unfortunately I cannot place absolute reliance on the
figures of loss of dry matter, as the chemist did not
at once ascertain the water contents of the sample
sent. I did not ascertain this fact until too late to
secure another sample that I regarded as representing
the water contents of the mass. Had the sample on
being finally sent been tested for moisture at once, 1
have little doubt that the field corn would have shown
more water, and hence a greater loss of dry matter.
This unfortunate uncertainty is relieved by the fact
that at feeding time, as a future bulletin, No. 8, will
show, the dry stored fodder actually lasted longer
than the silo stored corn. Storage trials with hay
and field fodder, or stover, leads me to believe that
this corn fodder was, and that it can be, stored for
decidedly less loss of dry matter, than that in the silo
lost, not counting that ruined in the silo.

The sweet corn warmed up to such an extent as
to make it mouldy and impaired the relish of cattle
for it as a food, yet it lost less than the ensilage sweet
corn, and was fairly eaten. I have no doubt at all
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that it can be grown rightly and housed dry success-
fully. This was the first sweet corn that I have
“housed dry, and housed it a little too soom.

The field corn kept admirably, and was eaten
with relish. The loss shown is phenomenally low.
By oversight the sample of the dry stored field fodder
corn was left in a tight glass jar by the assistant
chemist over a month before analysis and the moist-
ure contents may be a fraction low, though it could
not vary much.

The ensilage corn above considered was in the
center of the silo, and therefore met with less loss
than the average loss of the silo, while the corn
fodder was in a mass by itself and all weighed.
It had therefore more relative surface exposure. It
shows the great success with which fodder may be
stored.

The following table gives the total amount put
into the silo and taken out with details that explain
themselves :

£
'y e @ al B |ogE
=4 e &l b, o B =] S Ea,.d gl & |maf
5 |ed| BB ESdeg 2 g9 2 ETRE 7 |28y
FlEgEE ERlcEl) B B g EaloBe] § (Rag
(g o
o | EE Ao BB v | EE F 288G B |2EE
s |PEl el B E g |TFE 2EFy & |8
E LA < B Hlo g 3 e |1BRE
¢ - a R B |"°R
Fleldoorn,
~top layer..|17002 | 4475 | 69060 | 8867 | 4.9 | 2854 | 1875 | 2408 | 58,4
Sorgh um
2nd layer..|30886 | 8030 |32456 | 84556 | 5.4 | 8538 | 2087 | R768 | 80.9
Field corn
8d layer. . | 20055 5724 (19617 | 4545 | R0,6 | 8448 | 884 | 1708 | 85.18
Sugar Com
4th layer..|28144 | 6820 25072 | 6195 | 17.5 | 7111 | 1941 | 8075 | 48.6
Sorghum
Gth layer..[32708 | Y606 (20612 | 6728 | 10.4 | 2189 | 490 | 12%7 | 17.1
Whole cane,
14 of one end
at bottom. |20680 | 6795 |28470 | 5334 | 21,5 | 4856 | 952 | 2418 | 85.561
Total., ... 170059 80989|187195 83614 20016 | 7888 | 13824 7 tonsl67 t'n

Total shrinkage in weight 19.16 per cent. Shrink-
age in weight and spoiled ensilage, 86.6 per cent.
Shrinkage in dry matter 15.41 per cent. Total
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shrinkage in dry matter, in loss of weight and in
spoiled ensilage, 34.3 per cent. By spoiled ensilage,
I mean that which stock would not eat at all. The
loss by the silo is 10.4 fimes as great as by dry stor-
age. These figures will astonish many or most.
They are correct as to total weights and must be
approximately so as to dry matter, as the loss of dry
matter in per cent. is less in ratio to water loss than
shown by some other investigators, and the loss in
pounds of weight when compared with those pub-
lished by Prof. Henry, and the few other data athand,
shows that our ensilage was preserved with more than
full ordinary suceess.  Asfew other data are published
touching the loss by spoiling, I rightfully assume
that my loss is not above the average except as below
specified.  Since writing the above, Prof. Johnson’s
frial came to hand showing 24.7 per cent. loss from
spoiling, or considerably more than my loss of spoiled
ensilage. It must be remembered that a few inches
on the outside and top of a silo covers a large space,
and that the loss ol exposed ensilage while feeding is
to be added. In the latter regard, as we were feeding
experimentally, the surface daily exposed, in small
(quantities, over a large area, gave more loss than the
ordinary feeder would need to expect. With due
allowance for this factor, I cannot see how I could
have avoided a loss of 30 per cent. or more.

To test the elaim that a stone silo is necessarily a
bad silo, I lined with boards and papers one end of it.
It must be remembered that thisformed a double lining,
and a dead air space would probably be better than a
simple wood silo. The loss against it was 14.3 per cent.
for the corn and corn layers (two layers all that was
weighed) while these same layers lost for the other
three sides, and on exposed surface while feeding
16.04 per cent., or that against the boards must have
lost as much or more than that against the wall. My
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loss of ensilage was less than that of Prof. Henry
with a wood silo, which was 26.06 per cent. of dry
matter put in.

T should have said before that we were 9 days in
filling the silo, owing to breakage and delays, and cov-
ered the silo with tarred paper zmd straw. December
14th, temperature of ensilage 2 inches deep, was 78 °;
14 inches deep, 110°; 69 inches deep, one foot from
wall, 98°; and in center, between walls, 69 inches deep,
128°. The ensilage was what is popularly known as
sweet ensilage, but which is one of the fictions of
the new process. It was well eaten, and the whole
ensilage, which alone was left in April, was pro-
nounced by Col. T. D. Curtiss, who was here, as being
a very nice sample. It will be observed that the
whole ensilage did not keep nearly as well as the cor-
responding layer of cut corn, while it occupies more
room and is difficult to handle in winter. I should
prefer to cut the food.

By an unfortunate oversight the top layer of
ensilage was not analyzed. The loss of 25 per cent. of
dry matter for the top layer used in the table is
assumed, but is an amount very surely within the
actual loss as it went through a degree of heat unbear-
able to the hand, and was, when fed, as dry as chips,
and light as feathers for the first 12 inches. While
the loss will be more than named, it is the best side
to err on and in any event, the error will not be seen
in the result, as it is only ; of the amount put in.

It will be noticed that the loss in dry matter in
the silo was 15.4 per cent. and by dry storage 5.564 per
cent. Those familiar with Prof. Geo. H. Cook’s and
Prof. Henry’s experiments will recall that each got
as much loss by the air drying system as by the silo.
The former, it will be recalled, allowed the fodder to
remain in the shock for months and virtually did not
house it at all. The latter handled his over and finally
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stood it up in separate bundles around the sides of
his storage loft. This free access of air is undesirable
and sure to resultin the loss of dry matter. I had
over 100 tons of stover bulked together in one large
lot in our new barn, and it has kept in admirable
order. If this could not be done, then the silo would
be inevitable. My test fodder by dry storage was pus
in a small lot by itsell and suffered more exposure
than necessary.

COST O HARVESTING GREEN VERSUS DRY FODDER,

I shall consider only the 25.65 tons of green
fodder drawn one-third of a mile through two gates,
and the equivalent dried down to 14.12 tons, drawn
and storved dry.  That cut Tor ensilage cost—engine,
engineer, cutter, and interest with risk and wear of
engine two days, at 88 per day ; two teams at $2 ; two
men at cutter and silo ; three cutting of fodder and
loading, and two teamsters, or a total cost for har-
vesting and filling of %34 or $35. This sum is,
however, an unreasonable cost, for we had to cutup
the very prostrate corn, sown very thick in drills,
every 16 inches apart making a severe cost. Also we
were experimenting and weighed and gave attention
to details that in our case necessarily hindered us.

After watching eclosely the working of every
detail, T do not see how a cost of less than 75 cents
per ton can safely be reckoned upon, when the cost
of engine for running days on the farm, its wear,
breakage, interest, the same on the cutter, and all
costs are fairly considered. Not one man.in a thou-
sand fairly considers all of the elements of cost. The
machinery cost is great.
$000 engine, 20 per cent. interest, woar, and breaks, 40 days’ use, per day
§80 cutter, 20 per cent, interest, wear, }\mnks, 8 days' use, per day... 200
Wod on Goml wid ‘ol iR

Total

. $3 00
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If only twenty tons are cut in a day, it costs 40
cents a ton alone for machinery. Good crops cannot
be successfully grown year after year on the same
ground, and necessarily some must be drawn from a
distance. More fodder thus harvested will cost over
75 cents a ton for harvesting than less. That our
farmers may know how to value their college farm
data touching labor, allow me to say in their interest,
that until twenty-nine years I led daily in the hardest
of farm labor as hardy a body of laborers as are rarely
seen, and therefore know what a day’s labor is. The
very cheap results seen going the rounds are fictions
based upon incomplete estimates.

The cost of housing the half air dried was two
teams 1.16 days, two men as pitchers, one man in the
loft, one at the horse fork, and eight days cutting and
shocking. Total cost $17.28. This sum could be
reduced on corn planted as now done, and as is my
custom by four or five dollars, or to $12 to $13.

The cost of cutting this fodder in the barn will be
about $1.00 a ton, and if cut and crushed as we fed
ours, $1.60 a ton, although I have no exact data.
That put in barn dried down to 6.7 tons, and the cost
would be according to method of cutting, $¢ to $10.
This added to $17.23 makes $23.98 to $27,28.

These figures of cost are unfair to ensilage as the
conditions under which each load of ensilage had to
be weighed were unfavorable. When both methods
are pursued at best advantage, the balance is some-
what in favor of dry storage. Drying will save about
the draft of ten tons per acre out of 20 tons yield,
but requires shocking and mowing away. A fair
account is as follows :

One acre of 20 tons, for ensilage, 76 cents a ton for harvesting.....,.. $15 00
One acre for dry storage, shocking, two men........ccov voviviiiiiiin $2 00

Four men and two teams, four-fift it days: drawlng s e e g e 6 4

Cutting 53 tons in winter for feeding..ooee i oiii o e b 80 §18 70

GRAN oo oo Esl s e yvg e s eisieinisie/e
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The above figures are the most favorable that can
be made for green versus dry storage. If the corn
fodder is not cut in the dry state the balance is
heavily in favor of dry storage in cost of handling,

While T found 34.3 per cent. loss in the silo, T
will suppose that under a less prolonged exposure
than I necessarily gave it in experiment feeding, that
this could be reduced to 30 per cent. ol loss in the
silo.  We then have the cost of handling 30 per cent,.
ol 20 tons, or six tons per acre drawn into the silo,
and two tons of rotten matter carried out in a basket
to charge to the fourteen tons of food lelt. We paid
75 cents per ton to get it into the silo, or $6.90, and
must add forty cents more for raising and manuring
for six tons and the cost of carrying out two tons of
waste at 75 cents, or $7.650 of non-productive cost to -
charge to the 14 tons left. This fourteen tons will
contain about 2.8 tons of dry matter. This dry mat-
ter could be bought in 3.11 tons of timothy hay. This
sould be bought for $18.66 on an average throughout
the state. The $7.65 lost in handling six tons of waste
matter leaves $11.01 as the net resulfi of the silo with
reference to the average Missouri conditions.

But the silo will rot out, say in ten years. This
cost will at least be double the storage room cost of
dry fodder, or on the basis of one-tenth the storage
room cost of a wooden silo for 20 tons ensilage at $68,
will amotnt to an extra charge for the 20 tons of
space occupied of $3.40 yearly.

On the other hand, dry storage loses by shrinkage
65.06 per cent. Stating the cost of dry storage matter
left to feed out on 80 per cent. loss, we meet with the
following figures : Sound, dry matter for 20 tons of
20 per cent. dry matter in the green state per acre,
will be given of silage per acre, 5600 Ibs., cost per ton
at acre cost of $23 for growing and harvesting, §8.21.
Sound, dry matter by dry storage, 7,660 1bs. Cost of as
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above at $21.80 per acre, after cutting in winter, $5.77.
Cost of silo system above that of dry storage system,
$2.44 per -ton or 42.8 per cent. To this should be
added the extra cost of silo room over and above the
cost of dry storage room.

Annual cost per ton dry, sound matter, taken
from silo with interest of silo and wear—10 years use
or 10 per cent. wear—$6.08, interest, $4.08, total,
$10.88 for 20 tons green fodder, or for 5600 lbs dry
matter, (2.8 tons) $3.93 per ton. To this add the cost
of gathering of $8.31, and we get the discouraging
total of $12.24 per ton, dry matter, or about twice
the cost of the same amount when bought outright,
and yet we have only discussed cost, the profit is
yet to come in. Cost per ton of dry matter, dry stored,
for storage at b per cent. depreciation of building and
6 per cent. interest, $1.27. This cost of storage, annual
cost of interest and wear of $3.93, per ton dry matter
for the silo and $1.27 for dry storage, is due to the
greater cost of silo, greater wear, but more fully to
the fact that less tons get through the winter upon
which to divide cost. I have made my figures upon
the tons of sound fodder found in either system in
the spring of the year.

The above considered foods were fed to both cows
and steers. The result will be reported in a future
bulletin at an early date. The-station is now prepared
to publish its bulletins regularly and as often as funds
will permit.

OONDENSED STATEMENT OF PRACTICAL DATA,

I. Storage power for a ton of Ensilage, costs in wooden silo......... $ 840
II, Storage room for acre or 20 tons of Ensilage, costs in wooden silo 68 00
III. Storage room for acre or 20 tons of Ensilage, costs in stone silo.. 100 00
IV. Storage room for as much dry matter in hay as in an acre of corn
Ensilage of 20 tons, COBL seseesirisnieres covissrsvinesonnesis oo 49 59

POUNDS .
V. Total food material lost in 100 pounds of corn Ensilage and spoiled 84 8
VI. Total food material lost in 100 pounds dry stored field corn,...... 5.50
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TONS.
VII, Field corn properly grown can he suceessfully dry stored.
VLI Sorghum yielded per acre in drills 16 inches apart.. ........ .... 23.66
IX, Sorghum yiclded per acre of dry matter, planted as above .. ... 5.39
X. Sugar corn yielded per acre, planted in drills 16 inches apart. .. .. 14.6
X1. Sugar corn yielded per acre, planted in drills 16 inches apart, dry
matter.... b 3.00
XII. Field corn, planted 2:x 1.6
NI Ield corn, planted 2x4 feet, yielded in dry matter 2.87

(This corn was grown on the sixth year of corn after corn. Most of it vir~
tually unmanured and not, over two-thivds to three-fourths of a full erop.)

NIV, A limestone silo proserves Ensilage as well as wood,

XV, The logs of dry cut Ensilage was much the grentest and the quality simi-
tar, tho cattle preferring the cut fodder.

XVIL The cane seems to have lost no more than ¢corn in the silo,

SVIL The sugar corn losing in all 48.3 per cent., kept the poorest having
much spoiloed.

NVIL 46 per cont. netd was formed in cut cane, and (18 por ¢ent,. in uneut
cuno in silo. While the amides of gweet and field corn Ensilage ncreased in silo
from 8,00 por cont. to 18,04 por cent., o distinetive loss.

NIX. Tho lower layer had but about one-fourth the spoiled cane of the upper
Inyor. The second layor of cane, howoever, wag of another variovy, and
coming into dough state, while the bottom layer was in the dough state.

XX, Loss per cont, of totul Ensilage in silo by welght, 19.6 per eent.

NNXNI Loss por cont. of dey matter in stlo 15,4 per cent.

XXII. Cost of harvesting groen foddoer for silo s more than for dry storage.
XXIIL  Tho dry mattor proserved from twenty tons of nsilage could be raised
in #.16 tong of hay and at less monaoy.,

XXIV. The silo insures against the liable loaching effeets of rains, but swaps it
for the cortaln destructive offects of thoe silo.

XXV. Up tothe point of feeding Ensllage dry storage is the better method
according to the teachings of the above data.



APPENDIX,

The scientific data fall far short of my designs
and that secured is not wholly satisfactory. The
chemist of the station, Dr. Schweitzer, was without
an assistant for some time and the work submitted
was restricted. Samples of ensilage and of the
same foods dry stored were sent to the laboratory
in glass jars, but before they were analyzed stood
so long that the water shrinkage became so great
that it represented, when actually analyzed by
the chemist, a greater loss of water by far than the
total shrinkage of the layer of ensilage involved.
They should have been air dried on receipt, as will be
readily understood. Ifor these two layers in question
I am forced to use the ash contents for the estimate
of their shrinkage. This would be a secure basis if
the average of several analyses were used. The sam-
pling was made in several spots to obtain an average
sample.

A critical study of the figures will not show a
complete consistency. Among other noticeable fluc-
fuations will be those in the varying shrinkage of the
different layers. Those shrinkages do not accord at
all with those of gross weight. The samples were
taken with care by mixing many selections and taking
to the laboratory at once and before changes in moist-
ure or other changes could oceur. I will give the
analyses of the foods involved first, and then a table
based upon those analyses and of the weight of food
put in and taken out, before observing further details.
H. J. Waters, B. A. 8., a graduate of the Agricultural
College, has had charge of the experiments in their
daily details. It gives me pleasure to state that they
have been both intelligently, zealously and most
industriously prosecuted.
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10, Sweet comn Ensilago .. ! .27 1100 0.91) 5.04] 1.79[11.88 0.20] .07
120 Amber Sorghum Enstlage....| 86 (77,98 1.14] 0.41] ¢.98 L0813, 111 0.17] .01
1, Sorghum .. o L60[03.88] 2.33] 0.71] 9.00] 2.55(11.47 0.41] .08
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. (L D s 0120 14023430 8,62060.87] ... 0],
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'R £ WY eeminesee 3081 2,067 20,90110.44163,82| 1.67] .11
Sit. L M oo e onnod 6.86] 108138, 88) &,00/51.22,,., ...,
{0, 4 B A .07 2,06/20,24) 0.650(50.84] 1,62] .98
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14, “ O e r A ik Goaab| 1.0906/26.00( 7.06{59.44| 1.18| .14

The table below caleulates the total amount of
the constituents put into the silo, save layer one,
which was not analyzed, and the amounts of each
taken out together with the percentage of each con-
stituent, '

The variation in the character of the layers of
lood, put in with its varying degrees of maturity,
have its modifying influence. It is clear to me that
these reasons will not account for the variations
observed.
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Second layer cane| 30449 8037 BAT 47 | 120,07 | R005.34 | 7640.09 | 5399.82
Third layer corn.. | 17280 | 5725 | 280.00 | 149:21 | 156487 | 48804 | 3261000
4bh lay'rswe'tcorn| 21814 | 6330 | 31571 | 284.95 | 128800 | 492.52 | 8048 61
Tifth layer cane...| 25287 | 7506 | 201,80 | T10.50 | 181017 | 472,22 | d820.57
Gthlayerwh'locane| 22893 | 6705 | 264,23 | 10004 | 163883 | 42752 | 436428
o T 17674 | 35203 | 1699.82 | 7i5.87 | 8308.20 | 2045.20 |21795.18
Taken out-2d layer| 24000 | 8455 | 545.21 | 166,14 | 2120.04 | 500,60 | 602302
Third layer. ands | 270077 | 134012 | 1146.35 | 480019 | 2350.08
Tourth layer. 5105 | 97570 | 29816 | 1263.63 | 44870 | 208100
Tifth layer. .. 6728 | 837.67 | 121.40 | 2066.80 | 819.81 | 888213
Sixth layer.... BA34 | R67I66 | 96,20 | 1638083 | 258.67 | 078.00
TOtal. cue e .ens w1007, 746,08 | 828505 | 204905 17",“1 88
Slulnkngo of each| 21.18 4.41 0 *1,10 9 1.0
Second layer...... "‘(;ll:’mr 482 ll.)s. 2 "l;) Lh)ﬂ '}()101 ll)q 24,71 18| 167, 301bs| 3 m ‘) lhs
. ) 50 | 20,61 | 8.20 96,7 12,00 | 21.2
Third layer........ 2158 Ths. 1180 Ibs. | 0,28 1hs| 15,08 l}bs 18,52, 10(08.75 s ,00]0" "
" ' 8.0 2.64 | 197 8.58
Tourth layer ... |jg,6° lbs. 1135 by 480, 21hs) 50,00 1bs(25. 56 Tos| 43,73 Tos 007 54 1>
Tifth lnver 107 | 1086 | 16.06 | #8.08 | %4 | 82.20 | 19.40
| IBETasisE g8 L, | 8 Ibs. 45,12 1bs| 9 i;l Is{250 63 10152 Ios|o3 4 1
! 20.74 | 2150 .88 {m 00 | 20,44
Sixth layer ...... 1748 1bs. 1400 Ths. | .55 1bs| 8,66 Ths|.. 78.051bs| 1286, 1011
Total shrinkage...| 17699 [6036 Ibs.| 1.82 [20.70 Ibs|162.65 1b{H96.241hs(4270.31bs
Ir. et.of sln'lnknm' 16.03 14.27 1.00 d.gd | 1,08 1 2254 | 10.60

*Gain.
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