9ra Jury 1886, No. 673, REvENUE.

GOVERNMENT OF MADRAS.

REVENUE DEPARTMENT.

Reap—the following paper :—
MEMORANDUM * ON SILOS AND SILAGE.

A silo is a pit, made either above or below ground, or partly in and partly out
of the ground, which is, as far as possible, watertight and airtight. It is intended
for the storage and preservation of green forage. If it be properly constructed it
allows of the least possible change in substance of that which is packed in it. The
object with which silos are constructed is to supply the owners of cattle and other
animals with the most abundant, cheap and nutritious kind of food for their stock,
of making the storage of the article independent of the risks of weather, whether of
wet or cold or heat, and of putting the nmt'u%‘iul 80 stored in such a position as to
admit of access to the store in the most convenient manner.

2. The process of storing green forage in silos is called ensilage.

3. Material which has been subjected to the process of ensilage is called silage.

4. All kinds of succulent vegetable produce may be converted into silage. Maize,
millet, peas, beans, grasses (even of the coarsest descriptions), green leaves, young
bamboo shoots, elover, rye, oats, prickly-pear, rice stalks can all with advantage be
preserved by the process of ensilage. There is no objection to'suixing various kinds
of produce in one silo.

5. The best time for cutting a crop for ensilage is before it arrives at maturity,
when it is sweet to the taste and rich in saccharine matter. Immature or overrii)c
produce should not be used for this purpose. Where the rainfall is moderate and
does not exceed about 40 inches in the year and where there is a reasonable hope of
one-quarter of such rainfall falling in September and October, the material for
ensilage is best cut in August. The cutting can, however, be counted on for success, if
done even as late as in December. Grass cut and placed in a silo during that month
has turned out excellent fodder. The material may be cut with the implement
ordinarily used in the locality. In respect of grass which is being cut for a silo, the
koorpa (hand hoe) is useful, because it acts as a cultivator by loosening the earth
about the roots of the grass.

6. The green crop should be cut whilst wet with dew or rain, and should be
thrown into the silo whilst quite fresh. Quick filling of the silo (within 24 hours
if possible) seems preferable to slow filling. In many successful experiments, however,
the filling has extended over five and six days.

7. Any space above ground, which is enclosed by walls, as for example a room,
a hut, a godown, can be used as a silo, provided that the sides are smooth and per-
pendicular and that air, rain and damp are excluded. Below ground, trenches, pits
and holes are equally effective. In Coorg and Mysore silos excavated in the ground
will probably be found to be most practicable and economical. It is believed that
there is no necessity to line excavated silos with mortar, or to dry them artificially,
or to slope their sides, though these practices find favor with some persons of
experience. It is best to round off corners slightly,

* This memorandum, which has been drawn up solely in the hope of benofiting planters and other owners of stock
in Mysore and Coorg, is based on Mr. Thorold Rogers’ ** Emsilage in America,”’ on papers received ym Sir Herbert
Macpher and from the Revenue and Agricultural Department, and on a note with which Mr. Norman Tod of Alicutty
in Coorg has favored me.—C.G 3
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8. The size of a silo must depend on the amount of available
hand.  Where green fodder is fairly abundant a silo of :

30 feet long,
12 feet broad,
. 6 feet deep,

can with advantage be used for every 5 or 6 acres of 1
give 2,160 cubic feet, which will store about 50() maunds
For smaller silos the length and breadth, but not t
According to some persons a greater depth than 6 feet

9. An excavated silo is good not for one year onl

10. A silo must be completely filled. The
risk of injury. The green fodder may be put i
shredded, as may be preferred. If unshredded, it will peeq
pressure, so as to ensure that it lies close and that ajr 18 e\(chld 3 S subsequent
excavated silo, the excavated earth should be used as g CLOVQ 2 ed. In t}}e case of an
the necessary pressure. It 18 important that the Weicht of ea:'}[lllg’ and will suffice for
equally distributed. The height of the earth above tt)ho eontentl, S‘; put on should be
possible, be not less than 4 feet, and the pressure not ks thans‘?i the silo should, if
foot. A pressure up to 300 Ib. per square foot is the maximuy ti‘-. 0 Ib. to the square
connection with this it may be mentioned that one cubic fa tr;n flt.lt 18 desirable, Ty
about 100 1b. in weight. The object of the weight is to e(mio f’ Moist earth averages
the air, and to prevent later access of air. Tn g oo oo thlflrcls)s the forage ,
pressure can be effected by means of wooden-sleepers ang S(ijl uilding, the requisite
1s no need to place mats or any other materia] between the OLes over them There
the earth ‘or other substance which supplies the Pressure rlf"loll’t.ents, of the silo anq
as a covering for a silo should be carefully logkeq g¢ and he 1e edges of earth used
sion may require, after the silo has been “covereq fh i d.njme_red down, as gegq.
appear should be instantly filled in, so as to keep out air frogn (;[1};‘51(._5'1 Or crevices which

silo,

11. Silage is not fit for use in a less perioq the

= : ol f an three
covering up the silo, and it is better if possible ¢, extendhtr}?g mm‘}ths from the date of
When a silo is being opened, as little of the weight should bPGI.IOd Up to six monthg.
and sides as possible. If the consumption iy pof iy ellemoved from the top
emptied at once, the silage should be cut daily, as 4 ha? staoxl? _10\? of the gilo being
a way as to exclude the air to the utmost fygp, the remai(;l{ls in Englan.d, n such
out with a big knife. Sometimes the cutting out involves der, '_Sllage is best cut
force owing to the compressed state of the matepiq) @ oonsiderable amount of

12. The smell of silage, which is acid anq 1
character, is never pleasant. Sometimes it g very disacr mell of g tanyard ip
rejected silage as bad merely because of itg ““Plgasari:g;?;?le' = Many Persons haye

the smell, sheep, pigs, horses and cattle haye heey, % But, notwithstand.,
prefer it to other kinds of fodder. Before Presentii;digotia; 1t with avidity anq tSO
advisable to shake silage out in the air or sun foy 4 i minutegmmals’ it is generally
13. Half a cubic foot of silage is a full ration for gy Ordi]; , 242
or bullock. One cubie foot is a full ration for g large English sy SIZ?d country coyw
who practice ensilage extensively, hold that five head of cattle czgw{l drl heh mericans,
; » Under t e

silage, be kept from the same amount of ground ag with diffe , System
under’ the old system of grazing and storing of ha .dlfﬁ“ﬂty sufficed for it

proved that silage is more fattening and more Tourishin
In Northern India the result financially has bee
be fed on silage at a cost of about Rs. 11 4.

produce near at

and. The ahoy
of 80 1b. each (
the depth, shoy]
15 desirable ip 5
¥, but for many,

filling can be g
nto the silo eith

e dimensions
= 40,000 1n.),
d be reduced,
damp climate,

ne in raiy without
er shreddeq or not

not unlike the g

year, mstead of Rg, 45, w i?:rh %?Zs i‘llln
_Lhe experiments in Northern Indi'“l 0
itces, and have ended in effectin sl
. ended ffecting a ge.
ongmg to the Commxssnriat and a‘raniled:
AnSport

cheapest cost under previous management, Th
been on a very large scale and in many pl
economy in the keep of cattle and ponies be
departments of Government.

14. For those who wish to study the subject el sat- L
of Mr. Thorold Rogers (published by W. Swan SJ011ne1(;sc§11051la°e s’ futl]y, the works
Crnostey Row,

in and Co., Py

o
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London) and Mr. Cox (published dt the Field Office, Strand, London) are recommended
for perusal.

BANGALORE, (Signed) . C. E. R. GIRDLESTONE,
15th April 1886. Offg. Resident and Chief Commissioner.

Extract from Brigadier-General Wilkinson’s report which might be added :—

“Silage can be made with very little preparation by almost every ryot in India.

“ He can take the wild grass near his village at the time when it 1s most valuable as forage ;
just as the seed is beginning to harden another erop \VIll.gmw long before the rains are over,
so that &ll he cuts and packs into his silo is clear gain to him.”

ENCLOSURES.

Letter from Captain S. C. F. PBILE, Assistant Commissary-General, to Major-General Sir
H. Macpherson, v.c., k.c.8., K.c.8.1., Commanding Allahabad Division,

As the experiments in ensilage, conducted during 1884-85 at Allahabad in connection
with the preservation of grass, were perhaps larger and more comprehensive than any experi-
ments which ever took place at any other one place, 1 propose submitting a report showing
generally the process of this method of .the mld(,.srgl‘ound preservation of grass, and in detail
the contents and outturn of the several silos dug in Allahabad cantonments.

2. Bighty-four silos in all wero dug and filled with grass, 3‘5‘%-, between 23rd July and
29¢h October 1884. The dimensions of the majority of these were 80 feet x 12 fect x 6 feet,
while the rest were of various sizes.

3. The silos were so sitnated as to bein the centre of the plot from which it was intended
the grass should be cut. This was done to avoid the necessity of engaging carriage to take
the grass to the pits, and by these means the only expense incurred in filling the silos was the
cout?'ﬂ,ct rate of cutting the grass, viz., about 9 pies per maund.

4. Tt was found by experiment that a field or plot of about five acres of ordinary grass
land will fill a silo 30 feet x 12 feet X 6 feet dug in the centre of it. The coolies who cut the
grass will carry it and throw it into the pit.

5. The cost of three silos of the above size was Rs. 11, or at the rate of Rs. 1-11-2 per
1,000 cubic feet. In addition to Rs. 3-10-8 for excavating the silo, there is the charge for
covering and ancovering it with 4} feet of eu.rt:h', which is about Rs. 1-5-4, and hence the total
expense connected with a silo 80 feet X 12 feet X 6 feet coutaining 600 maunds of grass
should be about Rs. 5.

6. The principle on which these expe‘riments. were carried out, was to find out the very
cheapest method of preserving grass, karbi, mothi, &c., so as to bring it within the power of
the poorest villager to store food for !ns cattle. .[.E was with this object that only earth silos
were dug, no elaborate means of draining or pressing were attempted, the experiments were
conducted in the simplest and cheapest form, and though a small percentage ~of the silos was
not good, yet on the whole the _experiment may be deemed to }lave beeu'hxghly successful,
and, considering that the operations were nothing more than digging a hole in the ground and
filling it with grass, it is highly satisfactory that over 40,000 maunds of food so stored should
have been eaten and eaten with relish by the cattle (numbering 2,000) and upwards of 1,200
ponies.

7. To examine the financial results of the above operations it will be seen that, roughly
speaking, the silos containing these 40,000 maunds of fodder cost Rs. 350 and the cost of
cutting the grass was Rs. 1,875, and thus giving even the hbe‘ral allowance of 40 1b. per head
per bullock psr day, it would be possible to feed 80,000 cattle for Rs. 2,225, or, in other words,
to forage over 200 bullocks daily for a whole year at a total cost of Rs. 2,225, or at the rate of
Rs. 11 per bullock per annum.

8. Now, at the most moderate computation, and giving only 20 Ib. per diem, it would
cost to feed a bullock on bhoosa Rs. 45 per annum, or more than four times as much as the
ensilage. This is taking the rate of bhoosa at eight annas per maund.

9. The only precautions necessary in filling an earth silo are to heap the grass as high
above the surface of the silo as the depth of the silo, and then to cover the grass so heaped up
with the whole of the earth which has been previously excavated, care being taken to cover a
margin of two feet all round the sides of the pit to kcjep out air and water. With a few
exceptions nearly all the Allahabad silos were filled while it was raining hard.

10. When a silo has been covered up, great care must be taken in filling up any cracks or
crevices the moment they happen to appear.
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11. For the first twenty-five silos that were made an ele
grass, but subsequently the services of the elephant were dispensed with and "
other than the weight of the excavated earth, was used. The latter appears to ﬁg q;(;egﬁéi?gsé

and is the least expensive form of pressure that can be applied. It is of :
important that the weight of the earth so put on should be equally distributl:d.o s

12. Another form of pressure that was tried was wooden sleepers ;
is taken in placing the grass evenly, it is very difficult to obtain an equal pressurg, as the
sleepers, being flat, will naturally press only on the highest points of the grass. Ogr o% e
ence seems to show that the earth pressure is all that is necessary if carefully applisd, peri-

13. A most important result was obtained from 12 silos, which were madc i
of rail between Allahabad and Manauri, for though they were filled almost eg:i?el?;gw?t]ﬁ l:;rllli
coarsest description of grass, viz., kusa, kasa, and ganhra grasses, whicih make poor hay, yet
the ensilage turned out excellent. The coarse grasses came out of the silo soft and succ{;le&’r
and that they were nutritious and palatable was proved by the condition of the bullocks

during the issue of this ensilage, and by the greedy manner in which the animals devoured
this fodder.

14. T think also that results proved that, for the purpose of being siloed, grass should be
cat either with the ¢ jdbao” (small circular scythe) or with the hassa ” (sickle% an?lsn]c?t? ii}t)}(;
the ¢ kurpa,” for with the latter it is almost impossible to avoid scraping up dirt and roots

which not only make the ensilage gritty and unpalatable, but also tend to cause it to have an
obnoxiouns smell.

phant was employed to press the

but unless great care

15. After opening the silos on the railway, we opened eleven that had been dug on the
Fort esplanade. These were formed from the following good grasses ; viz., bandari, Jenewah,

mussel and dhub, and turned out excellent. These gl:a:SS(-:S had been in the pits about six ‘

months, and came out as green as when put in.

16. I then had to open out the silos in new cantonments. These did not turn out so well
as those on the railway and fort, and three or four were so bad that they had to be closed
again. The smell of this ensilage while in the pit was malty, but when removed and exposed
to the air, it became unpleasant, resembling a tanyard in smell. Most of it, however, was
greedily devoured by the cattle, though some three or four silos could not be nsed.

17. The reason the silos in new cantonments were not so good as the others can fairly be
attributed to the fact that the grass put into them was immature and young, and from this the
following deduction can be made : —Ensilage to be good should be made from grass cut just
before it flowers, and this will allow a good second crop to spring up for hay.

18. 'The transport lines in Allahabad are in every way inconveniently situated, bein gin
what are called the Chatham lines, three or four miles away from the barracks, Commissariat
godown and other places in which the bullocks are called npon to work. This necessitates
most of the bullocks for duty having to walk four miles before their work is begun, and again
to perform a return journey of four miles when their'work is finished.

19. Carrying the ensilage to the Chatham lines was franght with a great deal of inconye-
nience, for to get there from new cantonments necessitates passing through the greater part of
the civil station, the inhabitants of which naturally complained of the smell of the ensilage.

As soon as it was found that annoyance was being caused, the issue of ensilage to the animalg
in the Chatham lines was stopped.

20. Ensilage has a curious smell, very like that of a tanyard, which is unpleasant to
anyone unaccustomed to it, but which ceases to be unpleasant after one is used to it, There ig
nothing to show that the smell is at all unhealthy; on the contrary, the coolies who were
employed daily on the silos kept in excellent health, and the siege train bullocks who were feq
almost entirely on it, kept well and in very good condition. There was only one death amongst,
these animals, and that was caused by rinderpest. This epizootic disease spread considerah]
amongst the new bullocks bought for the proposed expedition to Quetta and caused man
deaths. The Commissariat slanghter cattle were fed almost entirely on ensilage, and nothin
else, with the most favorable results. I mention this as an idea seemed to have gained groun%
that the deaths amongst the new purchases were due in some way to the ensilage. Thig can
hardly be maintained in the face of the following facts :—

a) Siege train bullocks fed on ensilage from the time of the first silo beine o

: the last being closed, kept well and in good condition. g opened to
(b) Slaughter cattle same result.

(¢) Slaughter sheep fed partially on ensilage with good results.

(d) Ponies fed on ensilage.

I think it has since been incontestably proved that the deaths amon
were due to rinderpest, and that this disease was raging in the villages round about Allah
bad is well known, and was witnessed by the Major-General and Deputy Assistant Quart =3
master-General of the division, who, when out in the district, saw the corpses of many hundr e(;'-
of bullocks that had been carried off by this disease. e

g the new bullockg
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21. I made an experimental silo with wonderfully good results. It was filled in the
following manner :—At the bottom was placed about 2 feet of green ‘‘ mothi,”” next some
rather dry munj, on this came some 2 feet of chaffed sorghum, then a layer of dry karbi,
pressed down by about 6 inches of green mothi, and on the top of all a layer of sorghum.
This pit was opened on 13th May 1885, after having been covered for six and-a-half months.
Two mches of sorghum at the top had to be discarded. The remaining articles came out most
excellent, the dry karbi* appearing as juicy
and fresh as the green. The animals devoured
this ensilage in the greediest manner.

22. T attach a statement showing the result of each silo in detail, and in conclusion I
submit the following summary of what would appear to be the facts ascertained in connection

with this most interesting experiment, which was conducted on so large a scale at Allahabad this
year ;:—

* Cholum stalks.

(1) It does not appear necessary to go to the expense of building masonry silos, or to take
any particular precautions in draining and pressing, as an earth silo seems to fulfil
all the necessary conditions, and apparently drains itself if kept air and water tight.

(2) The only pressure that seems to be necessary is that caused by the excavated earth
being piled on the grass. f

(3) The best time to cut the grass is when it is mature, between 15th August and 1st
November ; this will give a second crop for hay.

(4) The fact of its raining while a silo is being filled does not appear to do any harm.

(5) The ensilage should be issued green, i.e., 8s it is taken out of the pit.

(6) Thirty-five 1b. of ensilage would appear to be equal to 20 lb. of bhoosa, the ration
of a siege train bullock.

(7) Ensilaged karbi forms good food for elephants.

(8) The fact of cutting the grass for ensilage gives a finer and better second crop for
hay-making.

* * * * *

I trust that the experiments at Allahabad may in the course of time show the villagers and
country people that they have now a sure and safe means at hand for preserving fodder for
their cattle, and a cheaper method by far of procuring good fodder than any now in existence ;
and in conclusion I would point out that the success of these experiments is mainly due to the
intelligence and hard work of Sergeant Meagher, of the Commissariat Department, who has
not only been out in all weathers, but has taken an intelligent interest in the operations, which
has gone far to make them so successful.
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Silos dug on the Fort Esplanade.
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Not included in this statement.

About 10 silos still remain unopened, as an experiment, to see what they will be like next year.
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OFFICE OF QUARTERMASTER-GENERAL IN INDIA,
Army HEAD QUARTERS,
Simla, 1st July 1885.

Copy of a letter from Major-General Sir H. Macpherson, .C.B., K.C.8.1., v.c.—No. 1—S8, dated
Allahabad, 20th April, 1885,

In the hope that they may be considered worth distributing to Executive officers, T have
the honor to forward copies of a compilation of some interesting notes on storing fodder in silos,
by Mr. D. J. Macpherson, B.C.S., with a brief notice of some experience at Allahabad.

9. To this should have been added that silos 30 x 12’x 6’ cost Rs. 3-10-8 each, that
no lining of masonry seems necessary, and that the earth excavated gives all the pressure that
is required. '

3. The items are—

RS
Cutting grass and throwing it into the silo, per maund :
Proportion of cost of silo covering and opening, per maund :

ey
wo

0
0

.r
—_———
.

<

Price per maund ... 0 1

4. The smell from the silos, opened early in the season, was very disagreeable ; the cattle
nevertheless eat the contents.

5. The silage now being consumed is far less objectionable, and it is hoped that in the
coming crop, when the sweet fermentation has been produced, the fragrance of the grass may
be preserved.

Abstract of a Paper by Dr. Augustus Voelcker, F. R. 8., in the ““ Journal of the Royal Agricul-
tural Society of England” for October 1884 (Vol. XX, Part 2), on the Chemistry of Ensilage.

The paper consists mainly of an account of the_ chemical cgmposition of 25 illustrative
specimens of silage, which had been sent to the Agricultural Society’s Laboratory for analysis
by Dr. Voelcker; but it contains several observations of a general character on the chemistry
of ensilage.

Dr. Voelcker is of opinion that we do mot yet possess a sufficient number of data upon
which to base a sound theory of the chemistry oﬁ ensilage or which would guide the farmer in
producing at will either ¢ sweet”” or «“ sour ”’ silage of good keeping quality. Indeed, the
operation of ensilage is at present, in a large measure, conducte_d in a haphazard way, owing to
our scanty knowledge of the complicated processes of fermentation, and of similar chemical and
physical changes, to which succulent green food is liable under various conditions of tempera-
ture, the total or partial exclusion of atmospheric air, or its free admission.

Dr. Voelcker’s remarks on special points of importance are, in many cases, found in a dis-
connected manner among his comments on the analysis of di&grent samples ; but in this abstract
they are grouped under different heads according to the subject to which they relate.

I.—Regulation of the temperature in silos, with relation to the theory of fermentation.

«Tn filling silos, most writers on ensilage give directions which are based on Liebig’s
chemical theory of fermentation ; they recommgnded the thorough consohdatlop of.tbe green
fodder as it is put in, the rapid filling of" the silo, and the covering up and weighting of it at
once, in order to prevent, as far as possible, the exposure of the fodder to the oxygen of the
atmosphere, which is assumed to be the exciting cause of fermentatlon.. ¢ Pa.steux_"s recent
investigations, however, have greatly enlarged our knowledge of the conditions which favor
fermentation. He has shown that oxygen 1tse1f' 18 not_du'ect:ly concerned in the process, but
that certain living ferments and germs, generating various kinds of bacteria of fermentation,

greatly modify the character of the silage produced.

« Tt would appear that a temperature of about 125° is sufficiently high to kill the bacteria
which produce acid fermentation, and if the bg.cterm are killed, and the silo is covered and
weizhted, the enclosed mass of green fodder will remain sweet, and be practically preserved
nnd:*r the same conditions as fruits, vegetables, or meats are preserved when canned. If this
be the case, it will be at once intelligible that by less packing of the foc!der when put into the
gilo, and extending the time of filling until the temperature rises to a point which is fatal to the
bacteria, the resulting silage will be sweet and free from acidity ; while sour silage is produced
by at once consolidating, covering ap, and weighting the green fodder, so as to prevent the

temperature rising to the point fatal to the bacteria.”

i
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Mr. George Fry of Chobham is the first man who has made accura i inti
out the inﬂuexie ofytemperature on the production of the aromatic or ft?:i:?s:;‘;aélgiicgomgzg
clover, and similar green produce acquire when put into a silo withont any pressure beyon§ thaé
exercised by the mass of ensilaged green food upon the lower layers. He insisted on the
importance of allowing green food, when first placed in the silo, to attain a temperature not
lower than 125° and, if possible, as high as 150° Fahrenheit, before applying considerable
pressure by means of weights or a layer of sand. By this rise of temperature it passes throngh
a process which he terms * sweet ” or “hay ”’ fermentation. This he accomplishes by fillin
his silos without close packing, and by deferring weighting the mass for two or three daysg
until the temperature of the silage at a depth of about four feet from the bottom of the silo
has risen rather higher than 125° Fahrenheit. He then covers the silage with close-fitting
boards, upon which he places weights or sand to a depth of about nine inches whereby the air
is excluded and a steady uniform pressure is applied. From his observations it would appear
that the too rapid exclusion of air by weighting the silage, as soon as it is put into the silo
prevents the green food from attaining a temperature of 125°, below which he holds that sweet’:
or hay fermentation does not take place, but instead either lactic or acetic fermentation, which
results in the production of more or less sour silage. Certainly, by following his directions,
silage can be produced which shows not more than a trace of acidity, and as sweet and almost
as aromatic as well-made hay. [All this was confirmed by experiments which the late
Dr. Voelcker was carrying out at the time he wrote this paper.]

II.—Keeping quality of silage after it is taken out of the silo.

“ Sweet ”* silage, however, keeps only a short time on exposure to the air after being taken
out of the silo ; whereas well-made “ sour”’ silage may be kept sound for six or nine months,
and even longer, when freely exposed to air, without turning mouldy.

At the same time “ sour”’ silage even does not always keep well. So far as a conclusion
could be drawn from the experiments he had made, Dr. Voelcker was of opinion that it is likely
that the whole difference in the keeping qualities of sour silage depends upon whether the
silage had passed through the lactic acid fermentation (which takes place on the more or less
complete exclusion of air) or through the alcoholic and subsequent acetic acid fermentation
(which proceed with facility only if air has free access). In most cases he found that acetic
acid fermentation preceded mouldiness. At the same time our knowledge of the chemical
changes which silage undergoes is too imperfect to enable us to pronounce an opinion on the
point ; and, in another part of the paper, Dr. Voelcker says that he was not prepared “ to assign
any greater or more marked influence on the keeping qualities of silage to the volatile (butyric
or acetic) acids than to the non-volatile (lactic) organic acids.” The proportion of the organic
acids in silage varies a good deal in different samples of even the same green fodder, and the
nature of the organic acids which are generated in the process of ensilage also varies greatly in
different samples. In some cases of well-made silage of excellent keeping qualities, the pre-
vailing acid is non-volatile lactic acid ; in other samples which have kept equally well, volatile
and aromatic smelling acids, such as butyric and acetic acids, were present in proportions
preponderating over the amount of non-volatile lactic acid.” ~“ In most cases the greater part
of the sugar in green fodder is converted in the silo into various kinds of organic acids, some
of which possess strongly-marked preservative properties. * * * Much of the success in pre-
serving green fodder in silos,” Dr. Voelcker was convinced, ““ depends upon its proper state of
maturity. Green rye, maize, clover, meadow grass, and, in fact, all kinds of succulent vegeta-
ble produce, should be cut down neither too immature nor over-ripe, but just a little before it
arrives at full maturity, and when it is sweet to the taste and rich in sugar. Fairly matured
green fodder,” Dr. Voelcker found, ““makes more nutritious silage, and keeps better when
removed from the silo and exposed to the air, than silage made from immature green fodder or
such food in over-ripe condition.” ~

¢ The addition of salt, it would appear, is unnecessary, if not somewhat injurious, to the
keeping qualities of silage.

I11.—Influences which determine the general quality of silage.

¢« That there are great differences in the quality of the silage made from different kinds
of green food, or even from the same food made on different farms, or on the same farm in
different seasons, admits of no doubt. These differences are attributable in a great measure to
the quality of the original green food, as regulated by its composition, and more especially by
its state of maturity ; but they are also, no doubt, influenced by the conditions under which the
silage is made, because the variable conditions must result in corresponding modifications of
the process of fermentation.” Dr. Voelcker, however, had no doubt that silage of a uniform
and desired quality would be produced with certainty, when the influence of these differences
in the original composition of the green food, and of the varying conditions of filling the silo
and applying pressure to the green food, has been more thoroughly understood than it is at
present,

~
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Regarding the state of maturity, however, at which green fodder should be silaged, there is
little room for question. We have already seen how this affects the keeping qualities of the silage
after exposure to the air on taking it out of the silo ; but it has also an important bearing on 1its
nutritiousness.  Generally speaking, well-rippened nutritions grass or clover, when under-
conditions favorable to the production of either sweet or sour silage, makes a better, more
nutritious, and wholesome food than immature or over-ripe green food, which originally is
either so immature as to contain hardly any sugar, or else so over-ripe as to have become
insipid and woody.” “Immature green food, as a rule, does not keep well when put into
silos:”” the sugar in it is not fully formed, which in the silo becomes converted into various
kinds of organic acids, some of them possessing marked preservative properties. Over-ripe
stringy green food abounding in cellular fibre, on the other hand, often keeps extremely well
in the silo, as the bulk of it consists of such matters as cellular and woody fibre which do not
perish rapidly ; but it never makes really good nutritious silage, because the constituents upon
which the nutritive qualities of the food mainly depend, and which are most liable to suffer
changes by fermentation, are present only in small proportion. ¢ Good, well-matured green
food will make first-class silage if the process of ensilage is properly carried out, whilst
innutritious, immature or over-ripe woody grass or clover, or similar green food, by no kind
of fermentation mor modification of the process of ensilage, can be possibly converted into a
really good food. Ensilage may render such food more palatable and improve its physical
condition, in consequence of which it may become more digestible; but it can never change
it into really good and nutritious provender.

¢« Well-made silage, in conjunction with decorticated cotton cake, produces abundance of
good and rich milk.”

1V.—Alleged loss of albuminotd witrogen during ensilage.

Tt is true that, as a rule, the nitrogen in silage occurs not only in the form of albuminoids,
but also in very variable proportions as amides (000 -albuminoid) ; but as green food, especially
when rather immature, also contains amides in considerable proportions, the guestion of the
alleged reduction of albuminous nutritive qompounds into innu'trit-ioua amides can be settled
only by a series of careful quantitative analysis of the fresh green food, and of the silage produced
from it. This has not yet been systemamca,lly undex:ta.ken. 'll}e analysis of: sx}age which have
been made disclose very great variations in the relatnvp proportions of a,lbu.mmoxd and l}on-albu-
minoid nitrogen* ; but without analysis also of
the green food from which the silage was made,
we cannot determine whether a reduction of albuminoids took place.

& From 5 to 49-2 per cent. of non-albuminoids.

V.—Loss sustained by green fodder during ensilage.

No quantitative experiments to determine the loss which green fodder undoubtedly
sustains during the process of ensilage have been made in England ; but a number have been
made in Germany by Weiske, Schulze, Moser, Maercker, Mayer, and Brockema, and all disclose
a considerable loss of food-constituents. - The loss is not contined merely to the sugar and carbo-
hydrates (which, during fermentation, are broken up, their elements being re-united into new
combinations, which, being partly gaseous, pass away altogether), but extends also to the
albuminous compounds, and even to the woody fibre, ~That the loss is greater in making sour
than sweet silage can hardly be doubted. In the preparation of sweet silage, active fermenta-
tion does not take place, and in consequence the sugar and carbo-hydrates are not subjected
to the action of the prolonged series of fermentative processes that results in the production of
sour silage.

It may be observed here that ¢ the drainage liquids from silage made from succulent
green food, when too great a weight is placed on the top, is rich in albuminous and soluble
non-nitrogenous food-constituents, and therefore ought not to be allowed to run to waste.”

VI.—The presence of aleohol in silage.

Dr. Voelcker did not detect even traces of alcohol in any of the samples of silage he
analysed; but he accounts for this by the circumstance that they were all, when received by
him, in a comparatively advanced stage of preparation, in which most were strongly acid :
and he believes that all the samples in which he found from % to 1 per cent. of acetic acid
(that is, samples of sour silage, for sweeb silage is nearly free from acid) had passed through
alcoholic fermentation, When sweet vegetable juices enter into alcoholic fermentation, their
sugar is converted more or less completely into alcohol and a number of by-produets ; the
alcohol in its turn yields aldehyde by the abstraction of a definite proportion of its hydrogen ;
and, by the oxidation of the aldehyde, acetic acid is then formed. At a certain stage of the
process of ensilage, the silage often smells strongly of aldehyde.

(Signed) DUNCAN J. MACPHERSON.

Deurr,
1st April 1885.
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Abstract of a paper to Olifford Richardson, Assistant Chemist, T,
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8. Department Agricul
in the ““ Journal of the Chemical Society > for January 1885 onte p b of Agricu fure,
Alterations in Green Fodder during its Conversion in l;l Ens;;;;imed Notes on the Chemical
Experiments with “ grass, mangles,
a large portion of the albuminoids are ¢
whilst in the ordinary drying of fodder

“In the samples of silage which ¢
amount of ammonia combined with the acidg produced by fermentation
of course is lost in drying the speci S

o it R : mens for analyses. In the res
apparent loss of nitrogen in the ensilage itself: it is at any rate a loss of nitro en of 1t
£ " : t
value.” This loss is relatively compensated for by the large loss of carbo-hgdratesn:onttgz
i

in the figures showing the results of ang] sis neither loss is i ;

glance deceptive. ¥ prominent, and they are at first
Alcohol, though mnever absent from any of the samples anal

small quantities as to be distinguished only b); the iodoforng test. iy
Lactic acid has always been detected but never in larg : ; S

chief acid in silage. 3 80 quantity. Acetic acid is the
In examining analytical results, it is to be remembered that a pri :

] o : ; rimar ‘ s

in the composition of silage is the great variation which is observmﬁe iy t)h: eczgzgapzi i(t;lilf;refn& 8

green fodder itself. In the case of green maize, this variation ig very great: end &ltl? ]e

it 1sklzg-g§}é due to the pemo‘%' of _gro;lvth ab which the stalks are cqt yet there are gltlt%;

marked differences in composition in thoge of ] Y

sams Bald. P %6 of the same stage of development, even in the
As to the pature of the fermentation, the writer made some . ¢

sample out of many examined has any trace of saccharomyee observations. ¢TI but one

s been found. Agq rule, the juice
subtilis, together with

and maize show that in the conditions existing in silos
onverted into non-albuminoid nitrogenons substances
1o such change seems to take place. :
he writer examined there was a com

acetic and lactic, which
ults, this produces an

ysed, was present in snch

expressed from the fresh ensilage is swarming with baeculys
of bacterium and micrococeous. No signs of the ordinary lactic or vis

observed. The fermentation does not appear, therefo.ls're, to be Ic‘>fv lsac‘:gus&]felilm?.
similar to any with which we are well acquainted. Analysis show the P"eseucgo f0 ; -
amount of alcohol, gum, or free acid for any of the usual formg of fermentat'ios L an insufficient

Most of the paper is taken up with the actual figures of the several analysis

Dzari (Signed)

1st April 1885, D J. MACPHERSON,

Bengal Civit S, rvice,

NOTE,

The lesson to be learnt from this paper is not to fi]] : - ;
-hazarded regarding a subject on which we are so much ixtlht?hzllg&iiplil Y5 if an opinion may be
a silo to contain 600 maunds should extend over eight days » 1018 suggested that filling

It may be mentioned that 84 silos in the Allahab, Wy
and 50,000 maunds, have been entirely SuOcessfuf' :gdcalztvonments, containin
500 maunds daily of this silage, never leaving a plage, i

From the information given in thig Paper, and the I; v .
that not more than two crops should be siloedf he little ©Xperience gained, it would seem

September, the second between the 15th S<~>p1~,embelfa aﬁas‘;n}:legva%gez}ﬁbl oth August and 15¢h
er.

g between 40,000
© are now consuming

IOtAhL;;Hrg? ‘;%’85. (Bigned)  m. MACPHERSON: Major.General
o SN Commanding Allalabag Diptys,y,
CrreULAR MEMORANDUM Hoy 28,

Addressed to General Oficer Com.
manding Divisions and Distriots,

Forwarded for information ang uidance i
with the management of grass opem%ions. g %o Commandmg Centonments in 5 b el

(By Order.)

(Signed) (. . MACGREGOR, Major-Genera]
Quartermaster-General n Imfia.

paratively large.

e
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Sir Herbert Macpherson’s Silo in the Allahabad Fort.

A subterranean chamber, which, 300 years ago in the time of the renowned Akbar,
probably served for the imprisonment of State prisoners, was selected for the purpose, in
August last. Sunk in solid masoriry foundations, it was only necessary to build up two or
three openings, which in more recent times had been made for purposes of light and access, to
convert it into a most useful silo, at once thoroughly water and air-tight. Every facility for
accomplishing this was afforded by Major Swinton, Commanding at the Fort, and the cost came
to Rs. 32.

The grass, selected for the experiment, grew handy inside the fort, on the slope of the
ramparts, and throughout the main ditch. It was the first crop grown entirely by the monsoon
rain, and in particular that from the ditch was of _such forced growth that it might almost be
described as rank grass. Two varieties predominate, “janewar (andropogen bladii) ~and
“unjun ”’ (pennisitum cenchroides). Of dhoob (c:z/uoden dacty lon), very little is to be fo_und within
the fort, and what there is has evidently been introduced, the counstant tendency being for the
varieties “ janewar ” and “ unjun” to overgrow and extingmish it. Both * janewar ” and
““unjun’ are first-rate fodder grasses, the latter being reputed * one of the best qf all the wild
grasses for forage, both for cows and horses.” (Stenart). The grass was cut during the 19th,
20th, and 21st of August, and cast into the .5110 daily as cut through an aperture knocked in the
upper part of the outer wall near the roof of the chamber.  Cutting took place with the hussia
and dharanti, and not with either the khurpa or jhabhao. The labor was paid for by the day, as
the operation being experimental, it was thought desirable not to prolong the filling in beyond
a few days. This made the cutting more expensive than would have been the case had the
quantity cut been paid for by weight, at the usual rate of 3 pice per maund. A few coolies
were inside the silo to spread the grass evenl}f as 1t was thr(_)wn in, but beyonq this there wwas
no compressing of the grass at the time of filling in. Considerable stress is laid by Professor
Thorold Rogers and other writers on ensilage, on the necessity of chaﬂ‘ing tab.e fod<_ier to be
stored, and of adding salt to it, and this is probably the first experiment tried in India, where
orass ixas been ensilaged without these precantions. Much of ‘the grass was two aqd three feet
Tong and of strong luxuriant growth, and that taken frpm the fort ditch was moist anq even
drig, ing wet when put into the silo. Other grass again taken from the raised interior of
thepflz)rﬁ was of a light, fine description, and semi-dried by a hot sun, ere it could be cast into
the pit. When filled, the silo measured 174 feet long, 14§ feet wide, and 11 feet deep: On
the top of the grass two or three maunds of bhoosa (white) was spread, giving a dressing of
about an inch in depth, and over the bhoosa 75 old wooden sleepers were laid horlzoubal!y, as

1 they could be, but owing to the irregularity of many of the sleepers, numerous inter-
it o Z d betwee,n them. Care was taken not to lay them too close to the sites of the silo,
Stli(lels t(;) (;il‘:’r ?:ould not bind against the walls as the contents settled. Upon the sleepers were
sc]> ?1 28 é’ms of round shot (cannon ball). Including the weight of the sleepers, the average
+ afceht as 280 1b. to the superficial foot. Opinions vary greatly as to what amount of weight
“Lelgld bw ed, but it may probably be accepted that for unchaffed strong Indian grasses, it should
shou belus 200 1b. to the square foot, and may advantageously be as much as 300 Ib. The
yre i O{:Ze wel ht is to compress the forage, to expel the air, and prevent its further
O}')E]::g: :nd it is thgrefore manifest that in the case of unchaffed or unshredded fodder a great
:fleighé will best obtain these results. :

The silo was left for a period of 23 weeks, or nearly six months. It was opened on the
99th of Jannary of this year, in the presence of Colon_e»l Badcock, C.B., Deputy Commlssary-
General. An attempt to open it at the top, by removing some of_ the sle:epers, proved unsuc-
sessful : the grass had solidified so compactly that it was found impossible to extract if, and
e an iron pointed crowbar could not be driven into it. This corresponds with experiments
:J‘;.G(;]e in America, of which it is recorded the fodder had to be dragged out by hooks ha.rne:ssed
to horses. Ome of the bilt-up openings in the wall was therefore broken down,and the ensilage
cut into with an American hay knife. The whole of the sleepers and shots were subsequently
removed, when no further difficulty was experienced in issuing out t}}e ensilage, which came
away in sheets. The uppermost layers were of a darker hue and drier than what was found
below. The color of the grass would be correctly described as a rusty brown, a,lth.ough‘ portions
of it were of a yellowish green shade. This labtqr color was met with in the interior of thg
silo, where also the grass was much the most moist, so much so that it would be correctly
described as reeking with its own juices.

The grass had a strong, acid and vinous smell, which' it retained f(_)r fully 48 .hours after
removal from the silo. It was distinetly noticeable passing carts carrying the ensilage to the
cattle lines, and anywhere within 50 yards of the opened silo ; it more resembled the smell of an
empty beer hogshead than anything else. Considerable fermentation had evidently taken place,
and a thermometer thrust down into the grass itself registered 110> Fahr. When opening the
silo the precantion was taken of letting down a lighted candle to the sarface before any one
was permitted to descend, but no effect on the light was visible, and no Inconvenience whatever
was experienced either by Europeans or natives who remained for hours in the pit.
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The following explanation, why fodder ensilaged ke
e : e
Ey Mr. Barras, Secretary to the Central Agficulmff ggig:;y ;;‘ bﬁgcomes acid, is offered
Fermentation, decay, rot, an_d five, are all identical. The only differen ¢ i
speed with which the combustion goes on. They, all alike, depend on 1;1(13: 18 in the degree of

and cease when this active agent is removed. The process of combusti presence of oxygen,
lon, whether slow or

rapid, consumes oxygen and gives out carbonic acid g :
amount of oxygen which is contained in the massbi? errll‘s}illiizru;?(;a‘??n consumes the small
carbonic acid gas which takes the place of the oxygen. The fgﬂ;lentatiol berates an amount of
is arrested for want of oxygen; none can get at it from the top, for thn In 1ts incipient stage
constantly going on is all the time forcing the gases out, and when theree‘ compression which is
out none can possibly flow in. Then as carbonic acid gas is heavier th;s ‘a’ler so slight a flow
sides and bottom of the silo being tight, and as the carbonic acid cannot 1;-1 k ¢ atmosphere, the
get down info the space occupied by the carbonic acid any more than ;{‘ O)ut, the air cannot
filled with water, or any other heavy liquid, until the water or other lic i ol el e 1
out. The ensilage is thus immersed in a bath of carbonic acid gas ql; 1s poured or loaks
under such circumstances is an impossibility.” gas.  Hurther fermentation
The silo, when originally filled in, measured 11 feet in S
sunk nearly half. In American experiments chaffed fodderdsl?lgsillzat?l:xtl;ﬁ S it b
where coarse rank grasses are cast in as they come, and no attempt mad ytOne-f(mrths but
regularly and evenly, or to tread them down with men or bullockg (whici\ ((1)101\32 them o}xlxl;
) ver, mig t

easily be done), no doubt the subsidence will always ;
o ithe o ence will always be found to be nearer one half than

The first issue of the ensilage to t S : .

e i Tatuaby: o (?Olltinue}(llefgvo:bvrvr;?]f_nt iq:lei'ﬁ t;gllnl bullo%ks at Allahabad was
rate of 20 1b. per bullock per diem. These bullocks are bred 0211%1:? (fo‘:el“e 1ssued‘, at the
rl-‘hssar, and such a thing as “ensilage ” has never been placed before them Timment_ Farm a
Ihe most of it was put through the chaff-cutter, and given as a feed morning eflate e
the ration qf gram, but the bullocks as readily devoured it when given in tiea:t'mev.emng.wm.h
came out of the silo. Mule?, took to it less readily, whilst horses required a consi({]. : 111311 ok b
of coaxing to be got to eat it at all. Milk cows and calves went at it greedily the 'erat‘ 6 degree
thrown down before them : goats would not look at it. Through the com-fiul é;ns ‘mt o
Major Elliott, the Depusy Assistant Commissary-General of Transport, the eﬂ_)zgicg:at;(t)? io i

- 3 s i1

feeding were fully and satisfactorily carried out, and it has now been practically demonstrated
e S I e

that common grasses ensilaged form an agreeable and valual i

i 2 ble Chc p T
ment catple during the months when only dry fodder is procu(x:abl;n\g#iié)lf a%]ill?(l)‘tll)]ed(}'mem-
period of about eight months in the year. , epidrlisd

The total outturn of the silo was about 365 maunds, which gi i

; : \ ¢ , which

cubic foot, an average far below the 45t0 50 Ib. to the cabic foot,gv}\:rlfiscl? I:rt,t}: :-)(j e;-}, 8d1b' e
flenm't-y of silos in America, in which however the fodder had been finel chaffed P 1(13 , was the
in. This would perhaps account for the disparity. y 85 Well as trodden

This experiment is of great value, because by it i . il
the entire feasibility of preserving the rank vegcgatioli,dv(;fi%is;:?fgsd :)xfr(;: lelflﬁilj mi? g
burst of the monsoon, for future use many months afterwards, when the 1'air;s s t-lhe first
tropical sun has once more burnt up the land. In order to compare the nmnho(ﬁlefovm, B
grass during the monsoon season by ensilage and by couverting it into ha athti preserving
as the silo was filled a large quantity of the same grass was cut in the fg;t f E]; same time
difficulties were gxpenenced in getting it sufficiently dried for stacking. A lar or hay. Great
destroyed by rain, and of that stacked (about 430 maunds) from 3ths to 4 th,ge %u%ntxty it
of the green grass had evaporate_d in the process, At this se aso4n the Kr 5 of the W{exght
enormous percentage of Yvate.r which is not lost by the process of ensilage b%. tasst?? hcontam an
in the process of conversion into hﬁy, wholly disappears. This stack ?)f,ha 5 30 g O'E g
issued during December ; much of 1t was black and mouldy ; and the wh {’ Wa:fb cut into and
inferior quality hay, and was scarcely eatable until mixed with sweet new h; pLo dlt, was very
fully matured, and reaped in the months of October and November. The ex .Z; » made of grasses
hay during the monsoon was also tried at Allahabad in 1882, and was not EPu;lme?t,lof_ making
to expense and quality. Probably, thronghout the North-West, two crops ofcess ul viewed as
off most lands watered only by the monsoon rains, provided the first cxI'JO ca,%l‘ZSS can be got
and this the system of ensilage secures. By simply casting into a silo, t; lfousa de %reserved,
of succulents grasses may be annually secured throughout these pI'OVinc,e 18 rn s of maunds
times of terrible fodder scarcity, which overtake the village cattle with ea}():hovmon for the
weather. .Before the result of the experiment became known, every native with rﬁcurnng hot
on the subject was confident that t,he} rank immatured jungle grasses ‘8prun uW ];)m I spoke
ral(;lsl woulfd never keep good for six months. Unquestionably great dﬂicflt i 3’1 - i
and loss of weight is experionced in malking hay of snch, but in casting it in and prossing it i
a silo everything is simple and inexpensive, and the result highly gratifying pressing it in

The need for securing grass, when it is abundant, i
. ‘ 8, , may be estimated b
present time, at Allahabad, a half-maund bundle of chiefly roots of agemsszstl;rifkge?axtlg twtl}tl}(;
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the “khurpa,” in the “kachar” land of the Ganges, or from neighbouring “jheels ” (and
therefore unwholesome and likely to cause colic, anthrax, &c.) fetches four annas, whilst good
hay commands Re. 1 a maund. Allowing fairly for all expenses, any quantity of green grass
could be “ ensilaged ”” at Allahabad during the monsoon season at a cost of from 2 to-3 annas
o maund, The nutritive value of ensilage lying midway between that of green grass and hay,
its present market-rate would be 12 annas a maund.

In a future paper we hope to give an account of a silo that has been constructed in an open
field, inerely by digging a pit, and which, at the time of writing, has been shut up for upwards
of half a year.

~Arvnamapap, (Signed) G. WINGATE, Captain,
18th February 1884. On Special Duty.

Memorandum by His Excellency the Commander-in-Chief of the Madras Army.

Silo is the Spanish for a pit. The Royal Agricultural Sociely have ruled that the contents
be called “ Silage.”
Where the fodder is fairly luxuriant, a silo should be dug in every 5 or 6 acres of

the following dimensions :— :
30’ % 12 X 6 = 2,160 cubic feet to contain about 5,000 maunds = 40,000 Ib.

9. The silo once dug is good for all time, the earth excavated gives the pressure
that is wanted. A cubic foot of earth weighs 60 pounds, so that allowing an average
of 4 cubic feet over the pit, there will be a pressure of 240 Ib. on each square foot.

3. At Allahabad where eighty-four silos were filled in 1884, it was not found
necessary to line the pits with mortar or to dry them artificially, nor is it necessary to
slope the sides.

4. When the rainfall is from 35 to 40 inches and there is a reasonable hope of
one quarter of that quantity in September and October, the fodder, %.e., grass should be
cut in August. If thisis done asa rule, there will be an increased crop in October;

: i o the koorpa* is a more useful implement
* Hand hoe, in tamil ¢ Pulvettie. than the sickle or hook. The koorpa
acts as a cultivator by loosening the earth about the roots of the grass.

5. Experience has not yet dotermined whether the silos should be filled and
covered over at once, or whether the operation should be prolonged for, say, five or SIX
days. The smell of silage that was packed rapidly, when wet, was very disagreeable,
but cattle do not seem to mind the smell and devour the stuff greedily.

6. Tt is believed that many people have given up silage as bad, merely because
the smell was very unpleasant.

7. At Allahabad when failure was almost courted, thirteen hundred ponies and
some two thousand Government bullocks were fed for some four months on silage and
never left a blade.

8. A good book on silage is published by the Field Newspaper compiled by the
Sub-Editor Mr. Cox—price, 4 shillings.

9. The silage consumed at Allahabad represented a clear profit to the State of
Rs. 17,000.

10. The Americans, who have gone beyond the stage of experiment, are convinced
that five head of cattle can be kept with the assistance of silage where it was difficult to
maintain one head on the old system of grazing and storing of hay.

11. If the consumption is not sufficient to empty one silo at once, the silage can
be cut daily as is done with a hay-stack in England.

12. Tn upwards of 500 reports, in the United Kingdom, almost umanimous
testimony is afforded as to the favorable effects of silage upon the health of stock, while
in many instances unstinted praise of its value is recorded.

13. I shall be glad to answer any number of questions on this very important
and interesting subject.

OO0TACAMUND, (Signed)  H. MACPHERSON.
30th June 1886.
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Orper—dated 9th July 1886, No. 573, Revenue.

Miscellaneous, 4 hH'is Excellency the Governor in Coun-
cil having had under consideration the very

e ; important question of the e
ing, in an economical manner, during the hot season, fodder for the né:?az gidplsg;gl;

of the agricultural population, deems it desirable that careful exper:

made, by selected officers, in view to determining whether this el}llgeer;?gltt s;lould be

fully attained by means of ensilage ; the merits and cheapness of which have suc%ess-

definitely shown by extensive trial and inquiry in both Europe and Americ;.1 ozzldeetﬁ
?

" ‘

W. H. Glenny. W. J. Tate. 11:3;: = C}{({?gree, n Northern
Hon. H. St. A. Goodrich. T. M. Horsfall. ] i 'therefore, re-
G. McWatters. J. W. F. Dumergue. solves to publish the papers
1. R. Burrows. J. Andrew. read above and to direct that
E. C. Johnson, H. G. Turner. the officers margimally noted
H. R. Farmer. A. W.B. Higgens. be supplied with copies of
M. R. Weld. H. W. Foster. them, and that the II)) ”

F. A. Nicholson. J. W. Johnstone. ey

of Revenue Settlement and

' Agriculture, who will deb;
the charges so incurred to the head of “ Improvement of Trade and A)rrrvivégltg;g I’E
shall place at the disposal of each the sum of Rs. 50, ¥ 3

2. Each officer entrusted with silage experiments, will, in carrvine
careful to attend to the instructions given in I’c)-he ke Me,morax,ldum on};i?(?s taliiin S(i)ll}xt,eb’(2
and he will keep a record in the forms A and B, which should be transmitted to the
Director of Revenue Settlement and Agriculture, to whom the general supervision 'of
the experiments made will be entrusted, and who will, at their conclusion, collate and
submit to Government the results obtained, with such remarks as may appear to him
necessary.

3. A portion of the grants made can, where ryots will not lend their cattle and
sheep for experiment, be devoted to the purchase, or hire, of animals upon which to
make trial of the merits of feeding upon silage. Where weights, at different periods
of feeding, can be definitely ascertained, they should be carefully recorded in form B
but where this cannot be done, it will be easy for the officers conducting the ex eri
ments to note whether the animals inerease in condition or not, and Whetherp the

quantity and quality of the milk of cows improves. It is desirable that trial should
be made with ponies as well as cattle and sheep.

4. His Excellency the Governor in Council desires that the utmost publicit
should be given to the experiments made; that the people, generally should b{
afforded every opportunity of watching operations, in every stage : and th,at o th;
may wish to try silos themselves, should be given help and adv?ce.’ i

5. In_addition to the experiments now ordered, His
considers that it would be of benefit if the Forest Department
in the reserves to which the people resort, or are likely to reso
where any disposition to take the silage for use is shown, it
until the ryots have learned to appreciate its value. ;
by any officer conducting experiments, without the p

Form A,
Silos dug out in

Excellency in Couneil
constructed a few silos
rt, for grass, and that,
should be given gratis
In no case should silage be sold
revious sanction of Government.

e ,M,

Date when | Time taken Weather i 7

3 : Dimensions. B Kind of Dat
covered, in filling. when filling. Contents. pressure. 2&;:;?“ Remarks.
B e —

D

.‘

A N T

{,
¥
b
y
c
‘.
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Form B.

Statement showing the results of feeding with ensilage.

PErIOD DURING Whether with (
WHICH PER. | uantity in other food or \

3 1b. per diem | pot- If with | Results and

DESCRIPTION OF ANIMALS.

R Officer conduct- o N :
District. ing experiment. Horses " i‘f’en'mp ch ﬁ:tf,:(?::&; ve‘a*s\ \
Cattle. or  [Sheep or| From. | To. | quantity to be
‘ Ponies. | Goats. stated.

SRR YRR W R W R

'\\" L e T N - "‘H\“ ' "\‘:)x ‘\ _\

|

Note.—Where possible, the weight of animals at the time of commencing the experiment and at its conclusion should be

noted in the remark column, . " “\
(True Extract.) . ‘) X \\' . \l \
. \

(Signed)  J. F. PRICE,
Ag. Secretary to Government.

To the Board of Revenue. .

the Director of Revenue Settlement and Agriculture.

the Public Department.

the Educational Department.

the Military Department.

the Public Works Department.

the Government Botanist. .
the Accountant-General,

the Editors’ Table.

P14
»
»
»
»
»
2»
»

Exd. W. J. Lewis.

200 Copies.
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GOVERNMENT OF MADRAS.

REVENUE DEPARTMENT.

Reap—the following paper :—
MEMORANDUM * ON SILOS AND SILAGE.

A silo is a pit, made either above or below ground, or partly in and partly out
of the ground, which is, as far as possible, watertight and airtight. It is intended
for the storage and preservation of green forage. If it be properly constructed it
allows of the least possible change in substance of that which is packed in it. The

- object with which silos are constructed is to supply the owners of cattle and other

animals with the most abundant, cheap and nutritious kind of food for their stock,
of making the storage of the article independent of the risks of weather, whether of
wet or cold or heat, and of putting the material so stored in such a position as to
admit of access to the store in the most convenient manner.

2. The process of storing green forage in silos is called ensilage.
8. Material which has been subjected to the process of ensilage is called silage.

4, All kinds of succulent vegetable produce may be converted into silage. Maize,
millet, peas, beans, grasses (even of the coarsest descriptions), green leaves, young
bamboo shoots, clover, rye, oats, prickly-pear, rice stalks can all with advantage be
preserved by the process of ensilage. There is no objection to mixing various kinds
of produce n one silo.

5. The best time for cutting a crop for ensilage is before it arrives at maturity,
when it is sweet to the taste and rich in saccharine matter. Immature or overripe
produce should not be used for this purpose. Where the rainfall is moderate and
does not exceed about 40 inches in the year and where there is a reasonable hope of
one-quarter of such rainfall falling in September and October, the material for
ensilage is best cut in August. The cutting can, however, be counted on for success, if
done even as late as in December. Grass cut and placed in a silo during that month
has turned out excellent fodder. The material may be cut with the implement
ordinarily used in the locality. In respect of grass which is being cut for a silo, the
koorpa (hand hoe) is useful, because it acts as a cultivator by loosening the earth
about the roots of the grass.

6. The green crop should be cut whilst wet with dew or rain, and should be
thrown into the silo whilst quite fresh. Quick filling of the silo (within 24 hours
if possible) seems preferable to slow filling. In many successful experiments, however,
the filling has extended over five and six days.

7. Any space above ground, which is enclosed by walls, as for example a room,
a hut, a godown, can beused as a silo, provided that the sides are smooth and per-
pendicular and that air, rain and damp are excluded. Below ground, trenches, pits
and holes are equally effective. In Coorg and Mysore silos excavated in the ground
will probably be found to be most practicable and economical. It is believed that
there is 10 necessity to line excavated silos with mortar, or to dry them artificially,
or to slope their sides, though these practices find favor with some persons of
experience. It is best to round off corners slightly,

* This memorandum, which has been drawn up solely in the hope of benefiting planters and other owners of stock
in Mysore and Coorg, is based on Mr. Thorold Rogers’ * Ensilage in America,” on papers received from Sir Herbert
Macpherson and from the Revenue and Agricultural Department, and on a note with which Mr. Norman Tod of Alicutty
in Coorg has favored me.—C.G.

¢
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8. The size of a silo must depend on the amount of
hand. Where green fodder is fairly abundant a silo of

30 feet long,
12 feet broad,
6 feet deep,

available produce near at

can with advantage be used for every o or 6 acres of land. The above dimensions
give 2,160 cubic feet, which will store about 500 maunds of 80 Ib, each (=40,000 1b.).
For smaller silos the length and breadth, but not the depth, should be reduced.
According to some persons a greater depth than 6 feet is desirable in a damp climate,

9. An excavated silo is good not for one year only, but for many,

10. A silo must be completely filled. The filling can be done in rain without
risk of injury. The green fodder may be put into the silo either shredded or not
shredded, as may be preferred. It unshredded, it will need g greater subsequent
pressure, so as to ensure that it lies close and that ajr is excluded. Tn the case of an
excavated silo, the excavated eurth should be used as i

d 25 a covering, and will suffice for
the necessary pressare. It is tmportant that the weight of earth so put on should be

equally distributed. The height of the earth above the contents of the silo should, if
possible, be not less than 4 feet, and the pressure not less than 240 |}, to the square
foot. A pressure up to 300 Ib. per square foot is the maximum that 18 desirable. In
connection with this it may be mentioned that one cubic foot of moist earth averages
about 100 Ib. in weight. The object of the weight is to compress the forage, to exj»ol
the air, and to prevent later access of air. In a room or other building, the requisite
pressure can be effected by means of wooden-sleepers and stones over them. There
18 no need to place mats or any other material between the contents of the silo and
the earth or other substance which supplies the pressure, The edges of earth used
as a covering for a silo should be carefully looked at and hammered down, as occa-
sion may require, after the silo has been covered in. Any eracks or crevices which
appear should be instantly filled n, s0 as to keep out air from the silo.

11. Bilage is not fit for use in a Jess period than three months from the date of
covering up the silo, and it is bcrtt.er if possible to extend the period up to six months.
When a silo is being opened, as little of the weight should be removed from the top

and sides as possible. If the consumption is not enough to allow of the silo being
emptied at once, the silage should be eyt daily, as a hay stack is in England, in such
a way as to exclude the air to the utmost from the remainder, Silage is best cut
out with a big knife. Sometimes the cutting out involves a considerable amount of
force owing to the compressed state of the material.

12. The smell of silage, which is acid and not unlike the smell of a tanyard in
character, is never pleasant. Sometimes it is very disagreeable. Many persons have
rejected silage as bad merely because of its unpleasant smell. But, notwithstanding
the smell, sheep, pigs, horses and cattle have been found to eat it with avidity and to
prefer it to other kinds of fodder. Before presenting it to animals, it is generally
advisable to shake silage out in the air or sun for a few minutes,

13. Half a cubie foot of silage is g full ration for an ordinaril
or bullock. One cubic foot is a ful] ration for a large English coy

who practice ensilage extensively, hold that five head of cattle can, under the system of
silage, be kept from the same amount of ground as with difficulty sufficed for gpe head
under the old system of grazing and storing of hay. Repeated experiments have
proved that silage is more fattening and more nourishing than green or sundried grass,
In Northern India the result financially has been to establish that a country cow can
be fed on silage at a cost of about Rs, 11 a-year, instead of Rs. 45, which was the
cheapest cost under previous management. The experiments in Northern India have
been on a very large scale and in many places, and have ended in effecting a great
economy in the keep of cattle and Ponies belonging to the Commissariat and Transport
departments of Government,

14. For those who wish to study the sub
of Mr. Thorold Rogers (published by W.

Y sized country cow
e The Americans,

ject of ensilage more fully, the works
and Co., Paternoster Row,

Swan Sonnenschein

. L 8 TN T o
Ot Jury 1886, No. 673, REVENUE.

' ‘ : ded
London) and Mr. Cox (published at the Field Office, Strand, London) are recommende
for perusal. .

Signed C. E. R. GIRDLESTONE,
1':1;‘\);; ;\Iji”fg% ( lonm(;ft'g. Resident and Chief Commissioner.
Hth April 1886.
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i i : ery ryot in India.
' : i le preparation by almost every Ty :
B a SR htl[' : ‘I/)ill']:we at the time when it is most valuable as forage ;
Sk andudi gl‘ﬂsslne&{ & 1()H‘u;r crop will grow long before the rains are over,
j bhe s is beginning to harden anot P _8ro) y
ust as the seed is beginning e e
10 that all he cuts and packs into his silo is clear ga

ENCLOSURES.

' issary ' Iajor-General Sir
Japtain S. C. F. PEILE, Assistant Cmnnn»ar) -General, to Major-G
e i e .C.B., K..8.1,, Commanding Allahabad Division.
H. Macpherson, v.c., K.C.B., K.C.8.L,, A

i 3 5 bad in connection
1 yeriments in ensilage, conducted during 1884-85 at ﬁllah’agatl}nn ety
: AxXDe . k £ ) o . ,
: As tvle. L,z{\--ttinn of grass, were perhaps larger and more -(‘O"-Ip}‘ ¢ 'ftn;:(v, B ,.é s ys}wwmg‘
i bl k Tlau* at any other ome place, 1 propose su ymitting a rep & showing
S fI t} 14 method of the underground preservation of grass, and in
erally the process of this me he . . PrePLiNIon of §
%enzlmllll;‘Zuts atld outturn of the several silos dug in Alla.,haba.d i WO A
% ). Bighty-four silos in all were dug and filled with grass, Jq,,f ebv:fel-) 3 [ e
3 4 e £ )S g 2 - 5 e P :
Ol HO It”{: J1 )HS{ The dimensions of the majority of these were 30 fee
29th October 1554. > dimen
i s rest were of various siz ; e
e i ituated as to bein the centre of the plot from Whlch it was inte
3. The silos were so situated ¢ uid tl cassity: of engsging carriage to take
3 be cut. This was done to avoid the necessity engaging e ok
A ! s the only expense incurred in filling the silos w
the grass to the pits, and by these means the only exp
18 grass he , anc

; i a8, Viz 9 pies per maund.
‘contract rate of cutting the grass, viz., about 9 pies p

1 i ield t of abont five acres of ordinary grass
. r experiment that a field or plo ive. aores of
il s f")m‘l’d P 12 feet X 6 feet dug in the centre of it. The coolies who cut the
land will fill a silo 30 feet x 12 fee g '5 g
‘ i ry it ¢ row it into the pit.
-a88 will earry it and throw it in . i
. iy : ee silos of the above size was Rs. 11, or at the rate of Rs. 1-11-2 p
Seagr i e ¢ for excavating the silo, there is the charge for
1,000 eubic feet. In udditl(ml to ll{%s. t;3—1{0-8 bhox‘Wh.ig{l Ly ﬂ‘br(;m o Aot
e ¥ : B iy 3 itlil,s ‘eel of earth, ol , A
e ::ti?lw‘x:ir;ﬁ 1:. VZilo 30 feet x 12 feet x 6 feet containing 600 maunds of grass
expense conne vit §
should be about Rs. 5. i .
sho 5. The principle on which these exponments. were carried ({;ﬂ?, wa: to'tf}i,?;i:ﬁ]: thV;?l;)};
6. 10,Ithml of’ preserving grass, karbi, mothi, &e., 80 as to r}lr}g; tv;;t Onl, e;;th gt
cheapest me Ll]m(rm- to store food for his cattle. Ip was with th|§ o )]:fcth riyl.nems \.Nere
Ao ’I“;l);nﬂ’re means of draining or pressing were attempted, ; e;ex(}))fethe A
e ‘JULI,I in tb’l(u s'rimplasn and cheapest form, and though a smallh pewcta)neaoiiohl‘ b
o A 11 the whole the experiment may be deemed to have lelni f?hey(,,.ound -
nnt{ el }i(lt' (l)fl t,ln/t the operations were nothing more th]:u:)dlggmg,; a( fmfgo(;] e rom el
and, considering that the o satisfactory that.over 40.000 maun S0 . |
line it with grass, it is highly satisfactory : ! . ore uld
flllm'—:lw e tw;h;;n]lt :L]tl(x; with relish by the cattle (numbering 2,000) and apwards of 1,200
have been eaten : g
i it wi en that, roughly
S i i ial results of the above operations it will be seen , roughl;
7. To examine the financial resulf: ; ; ) it Sl L
i qkli‘mf (,t,h(" silos containing these 40,000 .m{z:uzi}:notfh;?;lbie:al ;Sllowance eyt
Spes o) > Py gl " . 1 ' c
Chm“” the grass was Rs. ll’T/{)’ v 'tlhl?fbg feed 80,000 cattle for Rs. 2,225, or, in other woxdsé
lock par day, it would bo AT Pih i 5. 2,225, or at the rate o
Iw[“i i pr {)(")yblll]()(‘k\' daily for a whole year at a total cost of Rs. 2,225,
to forage over & 3K .
s. 11 per bullock per annum. . i e R A
. 8 l\T'\v at the most moderate computation, and glvu.l)g t?lnlgr f:‘)(l)lrlt’i[nles - ml;Ch ponsd
% f— Ul "x bullock on bhoosa Rs. 45 per annum, or more tha i
o This is t;'mkiX)‘r the rate of bhoosa at eight annas per maund. : :
ensilage. This 1s ta e vy in filling an earth silo are to heap the gras.; as gxgh
P nly precautions necessary 1 i o N Sy adial
1 7‘?.“]1(}12[1‘;1-&{0 IDf the silo as the depth of the sgxlO,land’thegtgr()1 co(::rlere bein}i S covcrz
a fo}wv l; y w;lwle of the earth which has been previously e:ls{c‘aj; OUt, bead, w:ter_ it
wit lr.L "Of two feet all round the sides of the ]:llb i,o_l (:;}Wag s 0y
— §3ltn'r ns nearly all the Allahabad silos were filled while it was g
exceptions ne¢ ‘

) st be taken in filling up any cracks or
10. When a silo has been covered up, great care must be fake o up
crevices the moment they happen to appear.
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1. For the first twenty-five si] » e e N
grass, but subsequently the servi 0s that were made an elephant

other than the weight of the ex::\‘rr:l;::g :afrtflhe elephant were dispen:;? :Iiltphloyed to press the
and is the least expensive form of Pl'ess;1 xastfsgdéanThe latter appearsto ﬁ:(zl?;t);eprﬁsnre,
i i . sufficient

important
portant that the weight of the earth 80 put on should he o b I8 of cour se highly
ed,

coarsest descripti £ : :

the Sty z;ll?lf:()in c?lft %'; :zs(s:i,l v1:., kusa, kasa, and ganhra grasses whiuI,OSt entirely with the
and that they were nut;rit:iou;sa na;ld '];)I:ﬁ f;o?)rise grasses came out of the (;ilomsa ]?Z 2 d

atable was proved by the o, Ot and succulen

ondition of 1%,

during the issue of thi ila o
this fodder. .- 18 ensilage, and by the greedy manner in which the

14, T think also that results
p ; e ;i proved that, for th . o :
cut either with the J4bao ” (small circular scythe) if:vlil;ﬁsghgf“lgnf ,s1ioedk, grass should be
1 G 5 S84 2 sic 1

e to avoid scraping upe) and not with

atable, but also tend ¢ causdu.t and roots,

e it to have an

15. After opening the silos on the p:
Fort espl on the railway, we opened eleve
mussel?n?in(aigi-b f.ggsil:-;?if%ﬁ?ed fll‘?m the following good gvp;;sgf a}tv};: a b];eeél d.ug on the
: s excellent. e B
months, and came out as green as when }i?tt in.These grasses had been in the pits lalj;i)]:xetwgihé

16. I then had to open out the silos i
S _ SHOS In new cantonments, The i
S5 T sl o i g wh e TR 9 iy b s S
L) 8¢ while m the pip r i ol e
to the air, it became unpleasant, resembling l:ta‘j;;sall‘rtlialitg,sbut ey eXPOSZd

greedily devoured by the cattle, though some three or foup Silo?ig{ﬂdl\ig:nb :})fu it,d however, was
se

d young, and from this the

in the Chatham lines was stopped.

20. Ensilage has a curious smell i

S l 4 a

an{ﬁ_ne unaccustomed to it, but w}lich CB&Eeesr{o leeu;};?zaﬁnz :?: y.& rd, which ia an

:1(1)1 I1ng éodsyow that tl}e smell is ab all unhealthy ; on the contra th i
ploye .ally on .the silos kept in excellent, health, and the si e Sl B

almost entirely on it, kept well and in very good cox’ldition b

these animals, and that was caused by rinderpest. This epizootic dis amongst '

amongst the new bullocks bought for iti

deaths._ The Commissariat slaughter catﬁ;ew}r)el;?(;z%d lexpedmop
else, with the most favorable results. I mention this : m_os.d
that the deaﬂ.ls amongst the new purchases were du sty
hardly be maintained in the face of the foHOWing facts 111- %

(a} Siege train bullocks fed on ene:
. silage from the ti : .
the last being closed nsilage from the time of the first ]
(b) Slaughter cattlég s‘;;s:r;sl;elgt well and in good condition, 110 being opened to

(¢) Slaughter sheep fed parti : :
(d) Ponies fed on gns%agp:'.m“uy on ensilage with good results,

I think it has since been inco
i nte.
were due to rinderpest, and that thig SE?E;ZS(}) ;?;ed e s

bad is well known, and wag wi raging in the villag
’ ] tnessed b Mai ages round abont A
ber-General of the division, who, Whei'l ;’ﬁgin t%]; I(.].iqt?l-!;s:al and Deputy ki

of bullocks that had been carried off by this disease. s of many hundreds

as the others ean fairly be

R e e e e

A AP e I I N I A P I I A NI NPT NSNS

9re Juny 1886, No. 573, REVENUE. 5

21. I made an experimental silo with wonderfully good results. It was filled in the
following manner:—At the bottom was placed about 2 feet of green ‘‘ mothi,”’ next some
rather dry munj, on this came some 2 feet of chaffed sorghum, then a layer of dry karbi,
pressed down by about 6 inches of green mothi, and on the top of all a layer of sorghum.
This pit was opened on 13th May 1885, after having been covered for six and-a-half months.

Two inches of sorghum at the top had to be discarded. The remaining articles came out most
excellent, the dry karbi* appearing as juicy

* Cholum stalks. and fresh as the green. The animals devoured
this ensilage in the greediest manner.

22. T attach a statement showing the result of each silo in detail, and in conclusion I
submit the following summary of what would appear to be the facts ascertained in connection
with this most interesting experiment, which was conducted on so large a scale at Allahabad this
year :—
(1) It does not appear necessary to go to the expense of building masonry siles, or to take

any particular precautions in draining and pressing, as an earth silo seems to fulfil
all the necessary conditions, and apparently drains itself if kept air and water tight.
(2) The only pressure that seems to be necessary is that cansed by the excavated earth

being piled on the grass. 1
(3) The best time to cut the grass is when it is mature, between 15th August and lst

November ; this will give a second crop for hay.
(4) The fact of its raining while a silo is being filled does not appear to do any harm.
(5) The ensilage should be issued green, i.e., 88 it is taken out of the pit.
(6) Thirty-five 1b. of ensilage would appear to be equal to 20 lb. of bhoosa, the ration
of a siege train bullock.
(7) Ensilaged karbi forms good food for elephants.
(8) The fact of cutting the grass for ensilage gives a finer and better second crop for
hay-making.
* * * *
I trust that the experiments at Allahabad may in the course of time show the villagers and
country people that they have now a sure and safe means at hand for preserving fodder for
their cattle, and a cheaper method by far of procuring good fodder than any now in existence ;
and in conclusion I would point out that the success of these experiments is mainly due to the
intelligence and hard work of Sergeant Meagher, of the Commissariat Department, who has
not only been out in all weathers, but has taken an intelligent interest in the operations, which

has gone far to make them so successful.

*
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About 10 silos still remain unopened, as an experiment, to see what they will be like next year.
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OFFICE OF QUARTERMASTER-GENERAL IN INDIA,
Army Heap QUARTERS,
Simla, 1st July 1885.

Copy of a letter from Major-General Sir H. Macpherson, k.c.B., K.0.8.1., v.c.—No. 1—8, dated
a2, / » Allahabad, 20th April, 1885,

In the hope that they may be considered worth distributing to Executive officers, I have
the honor to forward copies of a compilation of some interesting notes on storing fodder in silos,
by Mr. D. J. Macpherson, B.C.8., with a brief notice of some experience at Allahabad.

2. To this should have been added that silos 30° x 12'x 6’ cost Rs. 3-10-8 each, that
no lining of masonry seems necessary, and that the earth excavated gives all the pressure that

is required.
3. The items are—

8. k. ¥,

Cutting grass and throwing it into the silo, per maund ... ~: 0 09
Proportion of cost of silo covering and opening, per maund et ) RS
Price per mannd ... 0 1 0

4. The smell from the silos, opened early in the season, was very disagreeable; the cattle
nevertheless eat the contents. . G ,
5. The silage now being consumed is far less objectionable, and it is hoped that in the
comin;r crop, when the sweet fermentation has been produced, the fragrance of the grass may
= ’

be preserved.

B by Dr. Auqustus Voelcker, F. R. 8., in the “ Journal of thfe Royal z,ig;:icul-
Abﬁ:‘gﬁ cg;c?etyag 7'Eﬁqgla,nd . jgr October 1884 (Vol. XX, Part 2), on the Chemistry of Knsilage.

i inly of an account of the chemical composition of 25 illustrative
spacilgf;f a@gesﬁlz‘;zflﬁii?; haﬁ been sent to the Agricultural Society’s Laboratory for analysis
by Dr. Voelcker; but it contains several observations of a general character on the chemistry
of ensilage. '

Dr. Voelcker is of opinion that we do not yet possess a sufficient number of data upon
which to base a sound theory of the chemistry of ensilage or which would guide the farmer in
producing at will either  sweet ?”? or ““ sour ”’ silage of good keppmg quality. Indeed., the
operation of ensilage is at present, in a large measure, conducted in a haphazard way, owing to
our scanty knowledge of the complicated processes of fermentation, and of similar chemical and
physical changes, to which succulent green fooq is _llable.under various pondltlons of tempera-
ture, the total or partial exclusion of atmospheric air, or its free admission.

Dr. Voelcker’s remarks on special points of importance are, in many cases, found in a dis-
connected manner among his comments on the analysis of different samples ; but in this abstract
they are grouped under different heads according to the subject to which they relate.

I.— Regulation of the temperature in silos, with relation to the theory of fermentation.

“TIn filling silos, most writers on ensilage give directions which are based on Liebig’s
chemical theory of fermentation ; they recommgnded the thorough consolldatxop of.the green
fodder as it is put in, the rapid filling of the silo, and the covering up and weighting of it ab
once, in order to prevent, as far as possible, the exposure of the fodder to the oxygen of the
atmosphere, which is assumed to be the exciting cause of fermentation. Pasteur’s recent
investigations, however, have greatly enlarged our knowledge of the conditions which favor
fermentation. He has shown that oxygen itself is not.dlrect.ly concerned in the process, but
that certain living ferments and germs, generating various kinds of bacteria of fermentation,
greatly modify the character of the silage produced.

“Tt would appear that a temperature of about 125° is sufficiently high to kill the bacteria
which produce acid fermentation, and if the bacteria are killed, and the silo is covered and
weighted, the enclosed mass of green fodder will remain sweet, and be practically preserved
under the same conditions as fruits, vegetables, or meats are preserved when canned. 1 this
be the case, it will be at once intelligible that by less packing of the fo@der wpen. put into the
silo, and extending the time of filling until the temperature rises to a point which is fatal to the
bacteria, the resulting silage will be sweet and free from acidity ; while sour silage is produced
by at once consolidating, covering up, and wexghtgng, the green fodder, so as to prevent the
temperature rising to the point fatal to the bacteria.’
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Mr. George Fry of Chobham is the first man who has mad . L 4
out the influence of temperature on the production of th o ocurate observations pointing

no . e aromatic or fruity g 1 'as
clover, and similar green produce acquire when put into a silo without any gre:sligevﬂ:;c;l ?t’?t
yonc 1a

exercised by the mass of ensilaged green food upon the lowe &k

importance of allowing green _food, Wghen first placgd in the sﬂe;, zgy ::;infie 1;le}nsnsted on the
lower than 125° and, if possible, as high as 150° Fahrenheit, before applyin mperature not
pressure by means of weights or a layer of sand. By this rise of temperatur, g’ b g considerable
a process v'vhlch he terms “sweet”” or “hay ” fermentation. This he accom IFE;f»Sesbthroq h
his silos without close packing, and by deferring weighting the mass for twop OS Et’;;r y filling
until the temperature of the silage at a depth of about four feet from the bott,or fee days,
has risen rather higher than 125° Fahrenheit. He then covers the silage witlin ;) Shie silo
boards, upon which he places weights or sand to a depth of about nine inghes wh & ‘f;‘e-ﬁttmg
is excluded and a steady uniform pressure is applied. From his observations’ it w( reldy =g
that the too rapid exclusion of air by weighting the silage, as soon as it is put im::o f:PP,enr
prevents the green food from attaining a temperature of 125°, below which he hold»::l tht e silo,
or hay fermentation does not take place, but instead either lactic or acetic fermentati ¥ sv};rpet
results in the production of more or less sour silage. Certainly, by following his :lo'n, s
silage can be produced which shows not more than a trace of acidity, and as sweet a,n](rllecf i
as aromatic as well-made hay. [All this was confirmed by experiments which tha ml()sn
Dr. Voelcker was carrying out at the time he wrote this paper.] W

II.—Keeping quality of silage after it is taken out of the silo.

““ Sweet ”’ silage, however, keeps only a short time on exposure to the air aft
out of the silo ; whereas well-made “ sour”” silage may be kept sound for six or
and even longer, when freely exposed to air, without turning mouldy.

At the same time “ sour ” silage even does not always keep well. So far as a conclusion
could be drawn from the experiments he had made, Dr. Voelcker was of opinion that it is likely
that the whole difference in the keeping qualities of sour silage depends upon whether the
silage had passed through the lactic acid fermentation (which takes place on the more or Jess
complete exclusion of air) or through the alcoholic and subsequent acetic acid fermentation
(which proceed with facility only if air has free access). In most cases he found that acetic
acid fermentation preceded mouldiness. At the same time our knowledge of the chemical
changes which silage undergoes is too imperfect to enable ns to pronounce an opinion on the
point ; and, in another part of the paper, Dr. Voelcker says that he was not prepared * to assion
any greater or more marked influence on the keeping qualities of silage to the volatile (buty;‘ic
or acetic) acids than to the non-volatile (lactic) organic acids.” ‘“ The proportion of the organic
acids in silage varies a good deal in different samples of even the same green fodder, and the
nature of the organic acids which are generated in the process of ensilage also varies g"reatly in
different samples. In some cases of well-made silage of excellent keeping qualities, the pre-
vailing acid is non-volatile lactic acid ; in other samples which have kept equally well, volatile
and aromatic smelling acids, such as butyric and acetic acids, were present in proportions
preponderating over the amount of non-yolatile lactic acid.” “ In most cases the greater part
of the sugar in green fodder is converted in the silo into various kinds of organic acids, some
of which possess strongly-marked preservative properties. * * * Much of the success in pre-
serving green fodder in silos,” Dr. Voelcker was convinced, “ depends upon its proper state of
maturity. Green rye, maize, clover, meadow grass, and, in fact, all kinds of succulent vegeta-
ble produce, should be cut down nqlther too immature nor over-ripe, but just a little before it
arrives at full maturity, and when it is sweet to the taste and rich in sugar. Fairly matured
green fodder,” Dr. Voelcker found, “makes more nutritions silage, and keeps better when
removed from the silo and exposed to the air, than silage made from immature green fodder or
such food in over-ripe condition.”

er .being taken
nine months,

“ The addition of salt, it would appear, is unnecessary, if not somewhat injurious, to the
keeping qualities of silage. '

IIL.—Influences which determine the general quality of silage.

“ That there are great differences in the quality of the silage made from different kinds
of green food, or even from the same food made on different farms, or on the same farm in
different seasons, admits of no doubt. These differences are attributable in a great measure to
the quality of the original green food, as regulated by its composition, and more especially by
its state of maturity ; but they are also, no doubt, influenced by the conditions under which the
silage is made, because the variable conditions must result in corresponding modifications of
the process of fermentation.”” Dr. Voelcker, however, had no doubt that silage of a uniform
and desired quality would be produced with certainty, when the influence of these differences
in the original composition of the green food, and of the varying conditions of filling the silo
and applying pressure to the green food, has been more thoroughly understood than it is at
present.
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Regarding the state of maturity, however, at which green fodder should be silaged, there is
little room for question. We have already seen how this affects the keeping qualities of the silage
after exposure to the air on taking it ont of the silo ; but it has also an important bearing on its
nutritionsness. ““ Generally speaking, well-rippened nutritious grass or clover, when under
conditions favorable to the production of either sweet or sour silage, makes a better, more
nutritious, and wholesome food than immature or over-ripe green food, which originally is
either so immature as to contain hardly any sugar, or else so over-ripe as to have become
insipid and woody.” “Immature green food, as & rule, does not keep well when put into
silos :”” the sugar in it is not fully formed, which in the silo becomes converted into various
kinds of organic acids, some of them possessing marked preservative properties. Over-ripe
stringy green food abounding in cellular fibre, on the other hand, often keeps extremely well
in the silo, as the bulk of it consists of such matters as cellular and woody fibre which do not
perish rapidly ; but it never makes really good nutritious silage, because the constituents upon
which the nutritive qualities of the food mainly depend, and which are most liable to suffer
changes by fermentation, are present only in small proportion. “ Good, well-matured green
food will make first-class silage if the process of ensilage is properly carried out, whilst
innutritious, immature or over-ripe woody grass or clover, or similar green food, by no kind
of fermentation nor modification of the process of ensilage, can be possibly converted into a
really good food. Ensilage may render such food more palatable and improve its physical
condition, in consequence of which it may become more digestible; but it can never change
it into really good and nutritious provender.

““ Well-made silage, in conjunction with decorticated cotton cake, produces abundance of
good and rich milk.”

TV.—Alleged loss of albuminoid nitrogen during ensilage.

It is true that, as a rule, the nitrogen in silage occurs not only in the form of albuminoids,
but also in very variable proportions as amides (non-albuminoid) ; but as green food, especially
when rather immature, also contains amides in considerable proportions, the question of the
alleged reduction of albuminous nutritive c_ompounds into innutritious an}ldes can be settled
only by a series of careful quantitative analysis of the fresh green food, a.nc! of thq silage produced
from it. This has not yet been systematically undet:taken. Tl_xe analysis of silage which have
been made disclose very great variations in the relatlvg proportions of albuminoid and non-albu-
minoid nitrogen* ; but without analysis also of
the green food from which the silage was made,
we cannot determine whether a reduction of albuminoids took place.

¢ From 5 to 49'2 per cent. of non-albuminoids.

V.—Loss sustained by green fodder during ensilage.

No quantitative experiments to determine the loss which green fodder undoubtedly
sustains during the process of ensilage have been made in England ; but a number have been
made in Germany by Weiske, Schulze, Moser, Maercker, Mayer, and Brockema, and all disclose
a considerable loss of food-constituents. The loss is not contined merely to the sugar and carbo-
hydrates (which, during fermentation, are broken up, their elements being re-united into new
combinations, which, being partly gaseous, pass away altogether), but extends also to the
albuminous compounds, and even to the woody fibre. That the loss is greater in making sour
than sweet silage can hardly be doubted. In the preparation of sweet silage, active fermenta-
tion does not take place, and in consequence the sugar and carbo-hydrates are not subjected
to the action of the prolonged series of fermentative processes that results in the production of
sour silage.

It may be observed here that ““the drainage liquids from silage made from succulent
green food, when too great a weight is placed on the top,is rich in albuminous and soluble
non-nitrogenous food-constituents, and therefore ought not to be allowed to run to waste.”

VI.—The presence of alcohol in silage.

Dr. Voelcker did not detect even traces of alcohol in any of the samples of silage he
analysed; but he accounts for this by the circumstance that they were all, when received b
him, in a comparatively advanced stage of preparation, in which most were strongly acid :
and he believes that all the samples in which he found from § to 1 per cent. of acetic acid
(that is, samples of sour silage, for sweet silage is nearly free from acid) had passed through
alcoholic fermentation, When sweet vegetable juices enter into alcoholic fermentation, their
sugar is converted more or less completely into alcohol and a number of by-products ; the
alcohol in its turn yields aldehyde by the abstraction of a definite proportion of its hydro,gen -
and, by the oxidation of the aldehyde, acetic acid is then formed. At a certain stage of the
process of ensilage, the silage often smells strongly of aldehyde.

(Signed) ~ DUNCAN J. MACPHERSON,

Drwugr,
1st April 1885,
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Abstract of a paper to Olifford Ric_har
in thef“ Journal of the Chemicql

dson, Assistant Chemist, U, 8, Department of Agriculture,
Alterations in Green Fodder duri

Society * for January 1885 entitled Notes o, the Chemical
ng its Conversion int Ensilage.

Experiments with « grass, mangles, and maize show that in the cond
a large portion of the albuminoids are convert

whilst in the ordinary drying of fodder no suc

“In the samples of silage which the wr
amount of ammonia combined with the acids produced by fermentation,
of course is lost in drying the Specimens for analyses,
apparent loss of nitrogen in the ensilage jtself ; 1t is af any rate g logs of nitrogen of nutritive
value.” This loss is relatively compensated for by
in the figures showing the results of analysis nei
glance deceptive.

Alcohol, though never absent from any of the sam
small quantities as to he distinguished only by the

Lactic acid has always been detected
chief acid in silage.

itions existing in silog
ed into non-albuminoid nitrogenong substances,
h change seems to take place.

iter examined there

ples analysed, )
iodoform test,

' . variation ig Very great; ang althongh
it 18 largely due to the period of 8rowth at which t

here are often
same field.

As to the pature of the fermentation,

sample out of many examined has any trace of saccharomyees been found. Ag g

expressed from the fresh ensilage is Swarming with baeylys subtilis, together with
of bacterium and mierococeous. No signs of the ordinar i

‘ Y lactic or viscong ferme
observed. The fermentation does not appear, therefore, to bhe of an aleoholi
similar to any with which we are well sequainted.  Analysis show the presence of g

amount of alcohol, gum, or free acid for any of the usual formg of fermentation, >
Most of the paper is taken up with the actyal figures of the Several analysis,

“In but one
ule, the Juice
80me species
nt have been
¢ nature, op
n insufficient

Dy, (Signed) . J. MACPHERSON,
1st April 1885, engal Civil Service,
NoTE

The lesson to be lea;gt ﬁrom t}ﬁl:s ﬁ)aper is not to f1] 1,
d regarding a subject on whie Wi
:Zzi%; (}:?) ccl)'n%a,in 60g0 maunds should exte
the Allahg
successful,

It may be mentioned that 84 silos in bad cantonmen el saining
and 50,000 maunds, have been entirely ( ul, and Government, cattle are
500 maunds daily of this silage, never laavmg a blade,

From the information given in thig paper, and the littlo ex
that not more than two crops should be siloed. The first between the L5th August and 15k
September, the second between the 15t} Septembe

r and end of December,
Some grass cut and siloed in Decempor ot All

ahabad hag turn
The best economy seems to be to dig the silo in the middle of

e silo rapidly ; if an o
© are so much in the dark, it

pinion may be
ud over eight days,

» 1818 suggested that filling

between 40,000
NOW consuming

ed out, excellent fodder.
every four to gix acres.

ArrAmssap, . (Sigued) H. MAcP HERS_ON, Major-Genera-l,
10tk April 1885. Commanding Allatabaa Dirision,
No, 28.

CirourAR MEMORANDUM

Addressed to General Oﬁce.r Oom.-
manding Divisions and Districts.

Forwarded for information and guidance of Off

cer Commanding Cantonments iy connection
with the management of grass operations,

(By Order.)

(Signed) €. M. MACGREGOR, Major-General,

Quartermaster-General in India,

perience gained, it would seem
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Sir Herbert Macpherson’s Silo i the Allahabad Fort.
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below. The °°l°rl ! h gpeen shade. This latter color washme that it would be correctly
- brighiye Ofla ygli: g:-aqsgwas much the most moist, so much so
e

ich i ined for fully 48 hours after
id and vinous smell, Whlch. it retained fo 1 Bl
The grass had‘la Str(I)?%‘;aa;c:idistinctly noticeable passing carts f-zr:gslglilfled brpias n?ell syt
removal from the si O-h within 50 yards of the opened silo; it mo % T ey
cattle lines, and any‘g ttl’al!"; anything else. Considerable f:ermentaitllglal Peht . Whel opiis
o it hogshenth u:t down into the grass itself registered B I ke
a[;d :hths:;?zx;gg waz i rhelpis dovﬁn 1?' lﬂ%}ﬁg :f:i!l()lll: and no inconvenience whatever
gt sl o t on the lig ] s : %
i pem}':ﬁgetci)e(ilfﬁz?{g; }éﬁ::;eixjf: ?:)r natives who remained for hours in the p
was experi ]
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The followi 1 i
b e T e e b ot vl
At * Vi e Central Agricultural Soci Y 3¢ Secomes acid, is offered
entation, decay, rot, and fire, are all identical ociety of France He, writ e
L . es i—

speed with which th i 02 SLE G s i
a}r)ld cease when thiz c;c?iggsmon goes on. Tley, all alike, degenilﬁsflegﬁe Bk degree of
rapid, consumes oxygen and il I‘emove(_l. 78 Drotess of icouth ioh, whether g
o 0 and gives out carbonic acid gas. The f ustion, whether slo ,
o dxplgen whlok 114 costained o itho mass of' A ermentation consumes the . Olll.
sma

carbonic acid i ] S '
acid gas which takes the place of the oxygen. The feg:;ae‘:zgﬁilbgratces a0 amount of
avlon 1n its incipient
stage

is al‘regt ed l()l Wa,llt Oi OX y gen y hone can g eb a:t 1t fl om bhe t()p, IUI' l he conlpress]on | ] s ] .
g g forcnlg' tu} e gases ou ) and whe
(:(ms.,am;ly o1n on 1s ﬂ,“ 1]!6 ‘ll“e 3 t [ 1cn 18

out none can 1 i > n 7
possibly flow in. Then as earbonic acid gas is heavf(}elxf3 11;(}3] 18 !:;Ilex' 80 slight a flow
an the

sides and bottom of the sil i i

et it R ocgubt?lr(ligbtlght, and as the carbonic acid cannot leak atmosphere, the

g s othepleh y thg c.arbom(.: acid any more than ;". out, the air cannot,

out. The ensila’ge 18 {hus ill;lmZi:zdIIQUId’ lljum'l e liqu.ild ‘i::n e o e

ko i i st Ao l;?}i:; ”ath of carbonic acid gas, E’urt;hgf‘) ?’;iig;t,l?ks
Y. ation

The sil s .
L u;:rsi;‘)l,la.“lrf]%enlingglauyi filled in, measured 11 feet in depth, so that in si 1
Whote edhise Fank grasse:r:rzn c:’;fe?lmenti chaffed fodder subsided usu;ﬁ; l:n??nthshit had
y n ag they come -tourth .
regularly and evenly, or to tread them dowuy with ;Z?ldoiobi%ltf:;gt(made to lay them EEE

easily be done), no doubt i : which ;
S Ak ) ubt the subsidence will always be found to be né?xt':erhc;::vﬁ;,lfmgght
han

The first issue of the ensilage to th i
el ge t e Government siege trai
e f(‘) 4[9121 ()tlll]g 383‘1 g:ﬁgsll;y, a]{dl?(mtm?ed for a week. In ill 3611; tlx)mgg(r)lfi]zsv?gr A}}ahaba.d b
e o ik asp‘?l C:Ifm' ”l‘hese bullocks are bred on the Govere lssued‘, o e
Bk Ginet ofit Wi i St eﬁlzlhage has never been placed before them. Thenm;antg e
e bg“ s chaff-cu?ter, and given as a feed morning a-nj(rla il readl_ly_
e 511,0 et utogl(i tss a8 readily d.evoured it when given in the smtzvienm%' s
o B R e 0 it less readily, whilst horses required a consi:ieral?l e
kgl gwn bef:):re S a ta . Milk cows and calves went at it greedily the inst thegl'ee
%\Iag{(l)r Elliott, the Deput',;.r g:;&()se,bs.isst:;?;mgoirl\ﬁiggfy Bé’:r 5 IThEOgrgh e b CU-OpE;:at;f);vzi
b T i 4 ! -txeneral o rans he experi 1
Sy (;gmmoi fglilgszlsuinss?ib;iiaéztforfly carried out, and it has now beenp;:'ztx’cbti}:lajllekcll) g
o orm an agreeable and valnable change of diet );o fﬁl;oas‘tl‘ated
overn-

ment cattle during the months when onl fodder i
D rii oF abont S it th: ;:m{ dry fodder is procarable, which at Allahabad is for a

The total outturn of the silo wa

Tt s about 365 ma i i i
ﬁtég:(i:t;ogf,s?ilgsa&enge f_ar b_elowhthe 45 to 50 lb.at(;n zllngi?i):zllt}gr})lt g\tvvl?iscla l}ttle AR
density merica, in which h 5 ' ha
in, This would perhaps account for :Ime:rl?:pt:i‘({tf;dder R

This experiment is of gre
: at value, becaus s
the entire feasibili it » because by it is demonstrat ST :
ek o]fI B :al,lsllob];llsgnoffg;efsetrvmg the rank vegetation, which a:is:sd ;\fr(;" zlllflﬁ%dt time in Inc.ha,
tropical sun has once ,mo:"e }L;ul:'l;li l:l;e tl;ll: l;y glontlhs afterwards, when the rainasn a:gwggefhiﬁé‘%
rass duri 2 3 land. In order to com - tid
fs 2 slillr;n%v :il?i lmfeoc{lsoim- season by ensilage and by couvertinlg);'alif if;xht,% r}111-e5h0ds of preserving
Gt enl e wore exper?exfgegdeiquant'lty c?f the same grass was cut in the ;Zl,'ta;cfh?l same(;]me
€ n geuting it sufficiently dri . r hay. Great
destroyed by rain, and of that ciently dried for stackin
. e tacked b o

of the 4 i (about 430 maunds) fr x v : y
enormé;l:‘: (;)I;rgé‘z:: };agf i’izorat};fd i the process. At th)is gex:soﬁh:h? %t‘11§ of the weight
in the process of cognvers‘ e iﬁh 18 not lost by the process of ensilage b%xltabslf§ a6 e e
A e il ion into hay, wholly disappears. This stack of b which, of course
e et iy, A much of it was black and mouldy ; and the whole of it mwas seny
fully matured ' a,ndy;e;n dW.“S Shcarcely eatable until mixed with sweet new ho © of it was very
hay during the monsogr? Wlagtalgoﬁoptéls of October and November. The exgg;izad: of gralfses

3 ried at Allahabad in 18 f ent of makin
to expense and ad in 1882, and w ; g
o n?ost ?&anlclls 3‘,‘;&2’& o]i)lll‘;bgb]{fl throughout the North- V(fest, twa: gigssggc;:fm mged i
: e : . S8 ca

and this the system of eﬂSilageysecurel:fmsoon rains, provided the first crop can be prise:vggt
>

e sy :ﬁwlfé'ilgfﬁgi?i{ﬂ%eé’é“%?offi‘iie: i e
e o e B e i
i by Gl S s T
a silo everything is simple and inexpensiﬁf i]:g :ﬁ::gsl;l?lll]gglﬁl;a;i;% f;}; nilgl and pl‘eﬂsi?]_xgp?t? iS:

The need for securing or: s
3 . g grass, when it is abundant, :
present time, at Allahabad, a half-maund bundle of éhli];?g’ Egoetzt?fmtgiiszzsﬂgrﬁfg tdl.IM e
ed up with

v is reperted, was the
ffed as well as trodden

g. A large quantity was
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the “Xkhurpa,” in the kachar” land of the Ganges, or from neighbouring ¢ jheels ” (and
therefore unwholesome and likely to cause colic, anthrax, &c.) fetches four annas, whilst good
hay commands Re. 1 a maund. Allowing fairly for all expenses, any quantity of green grass
could be “ ensilaged ” at Allahabad during the monsoon season ab a cosb of from 2 to 3 annas
o maund. The nutritive value of ensilage lying midway between that of green grass and hay,
its present market-rate would be 12 annas a maund.

In a future paper we hope to give an account of a silo that has been constructed in an open
field, merely by digging a pit, and which, at the time of writing, has been shut up for upwards
of half a year.

~ ArvAmABAD, (Signed) G. WINGATE, Captsin,
18th February 1884. On Special Duty.

Memorandum by His Excellency the Commander-in-Chief of the Madras Army.

Silo is the Spanish for a pit. The Royal Agricultural Society have ruled that the contents
be called * Silage.’

Where the fodder is fairly luxuriant, a silo should be dug in every 5 or 6 acres of

the following dimensions :—
30 x 12’ % 6 = 2,160 cubic feet to contain about 5,000 maunds = 40,000 1b.

9. The silo once dug is good for all time, the earth excavated gives the pressure
that is wanted. A cubic foot of earth weighs 60 pounds, so that allowing an average
of 4 cubic feet over the pit, there will be a pressure of 240 1b. on each square foot.

3 At Allahabad where eighty-four silos were filled in 1884, it was not found
necessary to line the pits with mortar or to dry them artificially, nor is it necessary to
slope the sides.

4. When the rainfall is from 35 to 40 inches and there is a reasonable hope of
one quarter of that quantity in September and October, the fodder, ¢., grass should be

cut in August. If thisis done as a rule, there will be an increased crop in October ;
the koorpa* is a more useful implement

# Hand hoe, in tamil “ Pulvettie.” than the sickle or hook. The koorpa
acts as a cultivator by loosening the earth about the roots of the grass.

5. Experience, has not yet determined whether the silos should be filled and
covered over at onee, or whether the operation should be prolonged for, say, five or siX
days. The smell of silage that was packed rapidly, when wet, was very disagreeable,
but cattle do not seem to mind the smell and devour the stuff greedily.

6. Tt is believed that many people have given up silage as bad, merely because
the smell was very unpleasant.

7. At Allahabad when failure was almost courted, thirteen hundred ponies and
some two thousand Government bullocks were fed for some four months on silage and
never left a blade.

8. A good book on silage is published by the Tield Newspaper compiled by the
Sub-Editor Mr. Cox—price, 4 shillings.

9. The silage consumed at Allahabad represented a clear profit to the State of
Rs. 17,000. :

10. The Americans, who have gone beyond the stage of experiment, are convinced
that five head of cattle can be kept with the assistance of silage where it was difficult to
maintain one head on the old system of grazing and storing of hay.

11. Tf the consumption is not sufficient o empty one silo at once, the silage can
be cut daily as is done with a hay-stack in England.

12. In upwards of 500 reports, in the United Kingdom, almost unanimous
testimony is afforded as to the favorable effects of silage upon the health of stock, while
in many instances unstinted praise of its value is recorded.

13. T shall be glad to answer any number of questions on this very important
and interesting subject.

(Signed) . MACPHERSON.

(OO0TACAMUND,
30th June 1886.
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Orper—dated 9th July 1886, No. 573, Revenue.

His Excellene i
: _ y the Govern oun-
cil having had under consideraﬁg; 1’31(30 ?élr]y

R y importa i
ing, in an economical manner, during the hotpseasl(l); question of the means of provid-

of the agricultural population, deems it desi ot for the cattle and sh
on, - irable th ful : sapsp
i'mllile’ by selected officers, in view to d.eterminin:ge thtﬂ(l)g: e;;his eXI{enment i Do
ully attained by means of ensilage ; the merits and chea oy ELok b iy ones-

definitely shown by extensive trial and inquiry in b Othplllif;ogi lellcilc};&hav? now geen
merica and, to

Miscellaneous.

W. H. Glenny. w. a minor degree, i -

Fon, HL. 8t. X, Goodrich, | T 1 Hosctall Tndia, He, t,herll‘eF ey
G. McWatters. JW.F Du(mér solves to Plli)li h ore, re-
L. R. Burrows. Y A gue. read abo 3 th.e papers
B O Yok, T A o ve and to direct that
H. R. Farmer. A WoB. Misgons b otlicers marginally noted
M. R. Weld. H W. F(')Stegg s t}? supplied with copies of
F. A. Nicholson. F- WSS ohnstone. em, and that the Director

of Revenue Settleme

. : nt and
the charges so incurred to the head of ¢ Improvement égl;i‘m{iture, who will debit
shall place at the disposal of each the sum of Rs. 50 rade and Agriculture,”

2. Each officer entrusted with silage experi 4
careful to attend to the instructions givgen inIt)hI(;m‘l‘e ﬁ:&‘ggﬁf carrying them out, be
aqd he will keep a record in the forms A and B, which ShOull&n}l) on silos apd Silage,”
I})lu'ector of Revenue Settlement and Agriculture, to whom the ee tr?nsmltteq to the
the experiments made will be entrusted, and who will, at their% nell‘a _supervision of
submit to Government the results obtained, with such remark onclusion, eollate and
necessary. S @S may appear to him

3. A portion of the grants made can, wher i

sheep fpr experiment, be devot_ed to the ﬁurchage,rigtmﬂo fn(;t !end their cattle and
n;a%(e dtial of the merits of feeding upon silage. Where vs:ei ht:,11 mals ‘upon which to
g tee g, can be definitely aseertained, they should he earetgull y ab dlﬁere}lt periods

ut where this cannot be done, it will be easy for the offic Yy recorded in form B,
ment:i to n(({te W]Iliether the animals inerease in condjti()nel;)srclcl) .
quantity and quality of the milk of cows improves, Tt ; ! ot, and whether the
be made with ponies as well as cattle and sheep " 18 desirable that trial should

4. His Excellency the Governor in Counei :

: g uneil
fdéou}iddbe given to‘ t‘t]?lcla exgerunen.ts made ; t(fllat dfﬁére;e :Il)lfaet thee utrlxlxost publicity
afforded every oppor ty of watching operations, in every sta; generally, should be
may wish to try silos themselves, should } ; y stage ; and that any who

e 5 e given help and adyice.

g Intha::lc.létmn lgo bzhef gXPeTln}ents now ordered, His Exeoll i _
considers that it woul of benefit if the Forest Department ellency in Com_lcxl
in the reserves to vyhlch the people resort, or are T e Ogn;;tructed a few silos
where any disposition to- take the silage for use is shown " or i or grass, and that,
‘{l)ntll the é:lyots ha(vie l;a.amed t0 appreciate its value. In nc cas: :;11})(11]1 ld)e _gllgrenbgl‘atis

y any officer conducting experiments, without the g ! silage be sold
’ Form A, previous sanction of Government.

Silos dug out in

e
—

Kindof | Date
Xndot | Do wi

Date when | Time tpken

covered. in filling. g

Dimensions. when filling. Contents,

Mel s, R R R I e i e e i
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|
{ Form B.
}
;‘ Statement showing the results of feeding with ensilage.
l L2
i PERIOD DURING Whether with :
DescrIpTION OF ANIMALS. | wyron pep, oth:r s \’
ERICER eSS not. If with | Results and
S Officer conduct- . ,
| District. ing experiment. Horses mﬁ,ﬁ' \"’ﬁk& 2
! Cattle. or |Sheep or ; s : \
! Ponies. | Goats. _ . : \
\\ i "
N
i \
; . \* . \ ‘\‘
) A Lo IDEEU ¥
A (94 4 -
ﬁ ¥
3 :
i
e = “? w | \ ‘\}(\
—————————— ; ¥ 3 : : Nl \
3 Note.—Where possible, the weight of animals ab the time of commencing the experiment and at ‘1('. gomle?n shonl& v
noted in the remark column. \
i (True Extract.) Ko

(Signed)

i = evenue. :
= :}1:: ]B)?ggso(:'fol; Revenue Settlement and Agriculture.
:: the Public Department.
the Educational Department.
, the Military Department.
,, the Public Works Department.
the Government Botanist.
the Accountant-Gﬁneral.
the Editors’ Table.

& »

~

i e e A Ly
-
-

T i

Sr et

§ Exd. W. J. Lewis. J
!

E 200 Copies.

£

!

E 5

J. F. PRICE,
Ag. Secretary to Government.
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GOVERNMENT OF MADRAS.

REVENUE DEPARTMENT.

Reap—the following paper :—
MEMORANDUM * ON SILOS AND SILAGE.

A silo is a pit, made either above or below ground, or partly in and partly out
of the ground, which is, as far as possible, watertight and airtight. It is intended
for the storage and preservation of green forage. If it be properly constructed it
allows of the least possible change in substance of that which is packed in it. The
object with which silos are constructed is to supply the owners of cattle and other
animals with the most abundant, cheap and nutritious kind of food for their stock,
of making the storage of the article independent of the risks of weather, whether of
wet or cold or heat, and of putting the material so stored in such a position as to
admit of access to the store in the most convenient manner.

2. The process of storing green forage in silos is called ensilage.
3. Material which has been subjected to the process of ensilage is called silage.

4. Allkinds of succulent vegetable produce may be converted into silage. Maize,
millet, peas, beans, grasses (even of the coarsest descriptions), green leaves, young
bamboo shoots, clover, rye, oats, prickly-pear, rice stalks can all with advantage be
preserved by the process of ensilage. There is no objection to mixing various kinds
of produce in one silo.

5. The best time for cutting a crop for ensilage is before it arrives at maturity,
when it is sweet to the taste and rich in saccharine matter. Immature or overripe
produce should not be used for this purpose. Where the rainfall is moderate and
does not exceed about 40 inches in the year and where there is a reasonable hope of
one-quarter of such rainfall falling in September and October, the material for
ensilage is best cut in August. The cutting can, however, be counted on for success, if
done even as late as in December. Grass cut and placed in a silo during that month
has turned out excellent fodder. The material may be cut with the implement
ordinarily used in the locality. In respect of grass which is being cut for a silo, the
koorpa (hand hoe) is useful, because it acts as a cultivator by loosening the earth
about the roots of the grass.

6. The green crop should be cut whilst wet with dew or rain, and should be
thrown into the silo whilst quite fresh. Quick filling of the silo (within 24 hours
if possible) seems preferable to slow filling.  In many successful experiments, however,
the filling has extended over five and six days.

7. Any space above ground, which is enclosed by walls, as for example a room,
a hut, a godown, can be used as a silo, provided that the sides are smooth and per-
pendicular and that air, rain and damp are excluded. Below ground, trenches, pits
and holes are equally effective. In Coorg and Mysore silos excavated in the ground
will probably be found to be most practicable and economical. It is believed that
there is no necessity to line excavated silos with mortar, or to dry them artificially,
or to slope their sides, though these practices find favor with some persons of
experience. It is best to round off corners slightly.

* This memorandum, which has been drawn up solely in the hope of benefiting planters and other owners of stock
in Mysore and Coorg, is based on Mr. Thorold Rogers’  Ensilage in America,” on papers received from Sir Herbert
Macpherson and from the Revenue and Agricultural Department, and on a note with which Mr. Norman Tod of Alicutty
in Coorg has favored me,—C.G.
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8. The size of a silo must depend on the amount of gva;
hand. Where green fodder is fairly abundant a silo of of avail

30 feet long,
12 feet broad,
6 feet deep,

can with advantage be used for every 5 or 6 a
give 2,160 cubic feet, which will store ‘about 50

For smaller silos the length and breadth, but not the de
: th, s
According to some persons a greater depth than 6 feet is desifabl,esi}:lozlga;i, iﬁ}ﬁ:ﬁf

9. An excavated silo is good not for one year only, but for many

. 10. A silo must be completely filled. The filling cx o P fagky
risk of injury. The green fodder ymay be put into the slillob 211;(111226 tindiry 1Wlthout
shredded, as may be preferred. If unshredded, it will need g gre;tee e{) or mnot
pressure, so as to ensure that it lies close and that air is excluded I‘n t‘i] subsequent
excavated silo, the excavated eurth should be used as a eovering. and lei case of an
the necessary pressure. It 1s important that the weight of earth so uz“ 81}1lﬁ‘ice for
equa'lly distributed. The height of the earth above the contents of tIfle s(i)ln should b'e
possible, be not less than 4 feet, and the pressure not less than 240 1p, ¢ Oﬂs nuld, if
foot. A pressure up to 300 1b, per s Bat o d:sir;?)lzqualre
' S ]

3 . up quare foot is the maximum t
connection with this it may be mentioned that one cubic foot of moist earth averages
the forage, to expel

?lll);)uf: 100 cllbt in Weiglfci tThe object of the weight is to compress
air; and to prevent later access of air. In a room or other build; isi
" n
pressure can be effected by means of wooden-sleepers and stones ovef ’tgﬁnreq'}‘l}lflte
11;; no ne};ad to place mats or any other material between the contents of thc silo :;3
e earth or other spbstanee which supplies the pressure. The edges of earth used
:isoz cxcr)l\;eyrmg for a }clo stli]oul(_ll beh carefully looked at and hammered down. as occa
require, alter the silo has been covered in. Any cracks toes sk
) ; 3 S 0 TEVICEeY r ]
appear should be instantly filled m, 50 as to keep out air froisn the S;lo.r e

11. Silage is not fit for use in a less per] ¢
%?lrlering 1_111) 1.;hebsﬂo, 4 R period than three months from the date of
en a silo is being ope ' f i )
o g e g pI fnt?}(llé a§ little of the weight should be removed from the top
_ : consumption 18 not enough to allow of the silo being
emptied at once, the silage should be eut daily, as a hay st-w]; is in (iintrl:ﬁ(il (i)u :111212
zuvtvizitﬁsatob pxtﬁzj(}e the air to the utmost from the remainder. b‘ilu%e is best cut
- a big e. Sometimes the cutting out involves a considerable amount of
orce owing to the compressed state of the material,
chamlc% The smell of silage, which is acid and not unlike the smell of a tanyard in
e (;ar, ills never pleasant. Sometimes it is very disagreeable. Many persons have
th]e e 11s a}tlge as bad merely because of its unpleasant smell. But, notwithstanding
ses sheep, pigs, horses and cattle have been found to eat it with avidity and to

prefer it to other kinds of fodder Before ing i i it i
, ; . . presenting it to animals, it is generally
advisable to shake sﬂage out 1n the air or sun for a few minutes. :

13. Half a cubic foot of silage is a full ration for an ordinarily sized country cow

or bullock: One cubic foot is a full ration for a large English cow. The Americans,
_‘Yho practice ensilage extensively, hold that five head of cattle can, under the system of
silage, be kept from the same amount of ground as with difficulty sufficed for one head
under the old system of grazing and storing of hay. Repeated experiments have
roved that silage is more fattening and more nourishing than green or sundried grass.
1 Northern India the result financially has been to establish that a country cow can
be fed on silage at a cost of about Rs. 11 a-year, instead of Rs. 45, which was the
cheapest cost under previous management. The experiments in Northern India have
on a very large scale and in many places, and have ended in effecting a great
economy in the keep of cattle and ponies belonging to the Commissariat and Transport

ments of Government.

14. For those who wish to study the subject of ensilage more fully, the works
of Mr. Thorold Rogers (published by W. Swan Sonnenschein and Co., Paternoster Row,

able produce near at

cres of land. The above di i
0 maunds of £01b. each (= 401:88311}(;[138

-
-
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London) and Mr. Cox (published at the Field Office, Strand, London) are recommended

i g C. E. R. GIRDLESTONE
v Signed) B, R. )
15%?1%%1??%86 (58 Offg. Resident and Chief Commissioner.

e

Extract from Brigadier-General Wilkinson’s report which might be added :—

: . i little preparation by' almost every ryot in India.
:: %]ﬂgen(?:k:il?;agﬁ dwglzs‘;egar his gill;)ge at the time when it s most valuable as forage ;
e ca

‘ust as the seed is beginning to harden another crop will grow long before the rains are over,
ust as see o g rden & g :
go that all he cuts and packs 1nto his silo is clear gain to him.

e |
ExCLOSURES.

Assistant Commissary-General, to Major-General Sir

. DRI
Letter from Captain 8. C. F. 1 el Commanding Allahabad Division.

H. Macpherson, V.C., K.C-B., K.Ci8.Lss _ ; . ;

As tl wiments in ensilage, conducted durmg 1884-85 at Alla.lgaba.d in connection

s the experir ¢ orass, were perhaps larger and more comprehensive than any experi-

with the presex-vntwnko e ut any other one place, I propose submitting a report showing

ments which ever t0o fbthiq method of the underground preservation of grass, and in detail
generally the Prt‘loc:;stst l;)m of the several silos dug in Allahabad cantonments.

the cout,:r.ltil :nfozr silos in all were dug and filled with grass, &ec., between 23rd July and

2. Highty- s,

hd(-) tober 1884. The dimensions of the m:tjoriby of these were 30 feet x 12 feet x 6 feet,
929th October 4.

: o rions sizes. s :
while th’; }:‘est.lwele 02 :2 situated as to bein the centre of the plot from which it was intended
3. The silos were ¢

‘Mhis was done to aveid the necessity of engaging carriage to take
the grass Sh(.;lllld l:;(; c:;ﬁ;l b;r h;}s;ps‘?:neaus the only expense m;urred in filling the silos was the
e i : et annd.
the grass ,tge (:? gmi’ng the grass, viz., about 9 pies per maun :
ey riment that a field or plot of about five acres of ordinary grass

o R f-‘fm;?) %Zeixge 12 feet x 6 feet dug in the centre R P L
land will fill a silo it into the pib.

grass will carry itfa:f ::P;‘l‘;s of the above size was Rs. 11, or at the rate of Rs. 1-11-2 per

by Tize cost of thr dition to Rs. 3.10-8 for excavating the silo, there is the charge for
1,000 cubic 1Eeet(;0vg‘li :g i; with 43 feet of earth, which is about Rs. 1-5-4, and hence the total
covering and an

oted with a silo 30 feet X 12 feet X 6 feet coutaining 600 maunds of grass
expense CONNEC

should be about Rs. 5.

I'he principle on which these experiments Wwere carvied out, was to find out the very
6. The princ

A : s. karbi, mothi, &c., so as to bring it within the power of
cheapest met}wd Ot_ ggezt:;:;n%m%{ﬂfso; his cajtble. It Was; with this object that only ea}:'bh silos
the poorest v1llla§§‘)el"we means of draining or pressing were attempred, the experiments were
were dug, 1o eha 01:1 lest and cheapest form, and though a small percentage of the silos was
conducted in 636 :hegﬂ{ole the experiment may be deemed to have been highly successful,
ot good, Je% (7 that the operations were nothing more than digging a hole in the ground and
and, CQHS‘qermg ss, it is highly gatisfactory that over 40,000 maunds of food so stored should
ﬁl]inggzezlte};é;”‘ and eaten with relish by the cattle (numbering 2,000) and upwards of 1,200

ave

Pomt;s. AR AT financial results of the above operations it will be seen that, roughly

: i aining these 40,000 maunds of fodder cost Rs. 350 and the cost of
8 egymgbilzher:;;";a‘;"ﬁ; 1875, and thus giving oven the liberal allowance of 40 1b. per head
cumi)ngi'lock %ar day, it would be possible to feed 80,000 cattle for Rs. 2,225, or, in other words,
E)e t%m-la:cre over 200 bullocks daily for a whole year at a total cost of Rs. 2,225, or at the rate of
Rs. 11°p-»r bullock per annum.

8. Now, at the most moderate computation, and giving only 20 lb_. per diem, it would
cost to feed a bullock on bhoosa Rs. 45 per annum, or more than four times as much as the
en;,ﬂage, This is taking the rate of bhoosa at eight annas per maund.

9, The only precautions necessary in filling an earth silo are to heap the grass as high
above the surface of the silo as the depth of the silo, and then to cover the grass so heaped up
with the whole of the earth which has been prevxo\}sly excavated, care being taken t_o cover a
margin of two feet all round the sides of the pit to kqep out air and water. With a few
exceptions nearly all the Allahabad silos were filled while it was raining hard.

10. When a silo has been covered up, great care must be taken in filling up any cracks or
erevices the moment they happen to appear.
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11. For the first twenty-five silos that were made an ele

: ‘ phant was employes
grass, but subseq_uentl;.r the services of the elephant were dispensed wig)hoz:(? n? p:gss oy
other than the weight of the excavated earth, was used. The latter appears to be quit . é!lsu el
and is the least expensive form of pressure that can be et

: ¢ lied. i g
important that the weight of the earth so put on should be eqsapilll)ylilistrih i MRE

buted.

12. Another form of pressure that was tried was wooden sle

, ; ; epers ;

is taken in plaCIDg the grass evenly, it is very S TR obtalnpa?é but unless great care

sleepers, being flat, will naturally press only on the highest points of tqual P e B

he grass. . :
ence seems to show that the earth pressure is all that is necessary if ca.refullg;"a;;pli Our experi-

d
13. A most important result was obtained from 12 silos, whic G i
of rail between Allahabad and Manauri, for though they were ﬁllelcll :Yl?;?)s?iifi?ifng t'h](; ]"1]19
coarsest description of grass, viz., kusa, kasa, and ganhra grasses, whicn make ‘(y “\Vltv t' :
the ensilage turned out excellent. The coarse grasses came out of the silo soft ’ zlor o
and that they were nutritious and palatable was prove e,

g : d by the condition of
during the is £ thi il e : s 1on of the bullocks
e fgdder. 9 2 18 ensilage, and by the greedy manner in which the ammals devoured

14. I think also that results proved that, for the : .

. , i 5 ec 2 » purpose of being siloed ASs
cEt e‘a‘lbher w1§;,h the ‘ jédbao’ (sma!l (.)H‘Clllal‘ scythe) or with the “ hassa ”’ (siclzle%r;f:clsx}]lgtl,l liilgﬁ
:v;ichkm;pa"l for glthhthe la:tlter 1t 18 almost impossible to avoid scraping up dirt and roots
not only make the ensi "1 i 3 o . ’
¥ R stll. age gritty and unpalatable, but also tend to cause it to have an

15. After opening the silos on the railw:
Fort esplanade. These were formed frgg; Kllgv; o e s o ey i iy

ollowing good grasses ; viz., bandari, j
mussel and dhub, and turned out excellent. These gfas{;es h§d been in ’th: miltitsn, {)enewah:
months, and came out as green as when put in. e e

16. I then had to open out the silos in new cantonments. These di
as t]:ose on the railway 'aud fprt;, and three or four were so bad that t(lllel;roﬁlgl:imtoogg sc(iov;eclll
again. The smell of this ensilage while in the piv was malty, but when removed and ex oseed
to the air, it became unpleasant, resembling a tanyard in smell. Most of it howevelP was
greedily devoured by the cattle, though some three or four silos could not be used g
_17. The reason the silos in new cantonments were not s . i
attributed to the fact that the grass put into them was imm;guggtidas'(tﬁg Othe:f fc :1!1 faln"ly ﬁe
following deduction can be ) e Bt g o«

: made : —Knsilage to be good should j
before it flowers, and this will allow a g()odg;xecond cr%(;)oto Zp(;?ng 1}1);5 fl'l(:: (ilea;tom e T

18. 'T'he transport lines in Allahabad are in ever

; ! way inconveniently si inc i
what are called the Chatham lines, threo or four mile:Z a.wa from th!:?)lzla.rgacs];:u%ﬁ(rix:n?emg'u:
godown and other places in which the bullocks are called upon to wo J st b

most of the bullocks for duty having to walk four miles befo i rk: e
\ . th S ;
to perform a return journey of four miles when their work is I;‘?nishzlg.work sl ot

19. Carrying the ensilage to the Chatham lin i

; es was fraught with a great deal of inconve-

?ﬁencfe,_for to get there from new cantonments necessitates pagsing t,hroug'h the greater part of
e civil station, the inhabitants of which naturally complained of the smell of the ensilage.

As soon as it was found that annoyance was being caused, the i i ]
i e stopped,y g caused, the issue of ensilage to the animals

20. Ensilage has a curious smell, very like that of a tanyard, which is unpleasant to
anyone unaccustomed to it, but which ceases to be unpleasant after one is used to it. There is
nothing to show that the smell is at all unhealthy; on the contrary, the coolies who were
employed daily on the silos kept in excellent health, and the siege train bullocks who were fed
almost entirely on it, kept well and in very good condition. There was only one death amongst
these animals, and that was caused by rinderpest. This epizoctic disease spread considerably
amongst the new bullocks bought for the proposed expedition to Quetta and caused many
deaths. The Commissariat slaughter cattle were fed almost entirely on ensilage, and nothing
else, with the most favorable results. I mention this as an idea seemed to have gained ground

that the deaths amongst the new purchases were due in some way to the ensilage. Thi
hardly be maintained in the face of the following facts :— 4 e phw s

(a) Siege train bullocks fed on ensilage from the time of the first silo being opened to
the last being closed, kept well and in good condition.
(b) Slanghter cattle same result.

(¢) Slaughter sheep fed partially on ensilage with good results.
(d) Ponies fed on ensilage.

I think it has since been incontestably proved that the deaths among the new bullocks
were due to rinderpest, and that this disease was raging in the villages round about Allaha-
bad is well known, and was witnessed by the Major-General and Deputy Assistant Quarter-

master-General of the division, who, when out in the district, saw the corpses of h
of bullocks that had been carried off by this disease. o SR
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21. T made an experimental silo with wonderfully good results. It was filled in the
following manner :—At the bottom was placed about 2 feet of green ‘‘ mothi,”” next some
rather dry munj, on this came some 2 feet of chaffed sorghum, then a layer of dry karbi,
pressed down by about 6 inches of green mothi, and on the top of al'la.la,yer of sorghum.
This pit was opened on 13th May 1885, atter having been covered for six .and-a—ha.lf months.
I'wo inches of sorghum at the top had to be discarded. The remaining articles came out most
excellent, the dry karbi* appearing as juicy
and fresh as the green. The animals devoured
: this ensilage in the greediest manner.

92. T attach a statement showing the result of each silo in detail, and in conclusion I
submit the following summary of what would appear to be the facts ascertained in connection

with this most interesting experiment, which was conducted onso large a scale at Allahabad this
year :—

#* Cholum stalks.

(1) It does not appear necessary to go to the expense of building masonry silos, or to take
any particular precautions in draining and pressing, as an earth silo seems to fulfil
all the necessary conditions, and apparently drains itself if kept air and water tight.

(2) The only pressure that seems to be necessary is that caused by the excavated earth
being piled on the grass. :

(8) The best time to cut the grass is when 1t is mature, between 15th August and 1st
November ; this will give a second crop for hay.

(4) The fact of its raining while a silo is being filled does not appear to do any harm.

(5) The ensilage should be issued green, i.e., as it is taken out of the pit. !

(6) Thirty-five 1b. of ensilage would appear to be equal to 20 lb. of bhoosa, the ration
of a siege train bullock. -

(7) Ensilaged karbi forms good food for elephants.

(8) The fact of cutting the grass for ensilage gives a finer and better second crop for
hay-making.

* * * * *

I trust that the experiments at Allahabad may in the course of time show the villagers and
country people that they have now a sure and safe means at hand for preserving fodder for -
their cattle, and a cheaper method by far of procuring good fodder than any now in existence ;
and in conclusion I would point out that the success of these experiments is mainly due to the
intelligence and hard work of Sergeant Meagher, of the Commissariat Department, who has
not only been out in all weathers, but has taken an intelligent interest in the operations, which
has gone far to make them so successful.
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10 918 Jury 1886; No. 673, Revanug, | sy i e S
Sl d OFFICE OF QUARTERMASTER-GENERAL IN INDIA,
= =1 DD -
't% § 2 §° £ 8o g ’g I Army Heap QUARTERS,
@ 9 s = ; st
g - - & E - ol Simla, 1st July 1885,
= '-5 = L] = .E = =
= g _8 k) g = o "g e
5 - B g@%mgﬁn I 1—S, dated
= 8 8 e REEY i or-General 8ir H. Macplerson, .c.5., k.c.s.1., v.c.—No. 1—S, date:
3 = ‘ or-General : &
E F 8 5 “ %: gzi Copy of a letter from Moy Allahabad, 20th April, 1885,
i 53 5= 8 . istributi Executive officers, I have
¢ SES=0 dered worth distributing to Executi , Lh
= = g ’35) & a. :F?&j A In the hope that the.y mséy beonC:O Iillsa;ltion of some interesting notes on storing fodder in silos,
& o ¥ & ’§ & ?j ‘a &0 3 i the honor to forward coplesB:) Ca.sc W?Dh a brief notice of some experience at Allahabad.
-’é §§c&> oo 88T ‘ by Mr. D. J. Macpherson, .b- “ added that silos 30' X 12’ x 6 cost Rs. 3-10-8 each, that
g &8 & =S Bpgs o y 9. To this should have been nd that the earth excavated gives all the pressure that
% . S — ~&— s . | : i no lining of masonry seems necessary, a
et A e s e g e, = i ; 2
. — —_ r T ~ |5 : is required. :
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¥ | ¥ . o it into the silo, per maund ... |
£ ; » ¢ i rass and throwing 1t 10 i c e e
.é’ @881 [udy puw QOB up 9881 Youe pue -qo aur | t g;lt;l;ii;g:l of cost of silo covering and opening, per maund
3 # 0
L s y ?3 : Price per maund ... 0 1 0
e |3 ;
| ' T TN RN e e e : : di ble; the cattl
. 6 ery disagreeable; the cattle
; ' : 4 The smell from the silos, opened early in the season, was very disag ;
2 . ; 3 : ts IR :
2 £ £ B f heless eat the contents. is far less objectionable, and it is hoped that in the
) [0 43183 JO 4007 oy 190 9349 30 4007 oar s neverthe : med 18 far les Y ey
S k] . 3 eAry 5 ?‘ 5. The silage nf)hw :?vlgegt fz(:-?xf:nta.bim has been produced, the fragrance of the grass may
= < - ol
rg 5 § S & F coming C""P(i when koo
2 e U B I bo preserved: B gL
@ - R e m\ = ‘ r, B B. 8., in the “ Journal of the Royal Agricul-
E.fj S : GBS S SE8S ‘Q’:\- R REESSSS eht ¢ Abstract of a Paper by Dr. Angusotuzzlv"ellg’g’i"({;al. XX’, Part 2), on the Chemistry of Knsilage.
= d = 28 ) A Z ': stract of @ Wik e I l,-l"f’”' clober ; =% R i
= | S Eb"aé 'g '§ "§ 'é '}:1’ ,§ '§ .-§ r§ £ B3 '§ ré’ -§ -§ ré’ § S5Ee |2 ‘-; tural Society of tinglar - ¢ an account of the chemical composition of 25 illustrative
L g i g A ERa S AP i Sbg 22¢ B = 588 g 3 % The paper eonsists 'mmnly 0 ent to the Agricultural Society’s Laboratory for ana}ysm
D e : *E EEHHHH888 g % 8 PREEAE § E E E g 4 ¥ cimens of silage, which had been :ral observations of a general character on the chemistry
8 3 &‘E%‘@%%E‘Bfggggg > %58%8%;35-«0@0 g R tl-;)pGDr' Voelcker; but it contains sev
% 5‘- ‘wi S L SOROSHBIRRS 1% ¥ 0{ ensilage. b hat we do not yebt possess a sufficient number of data upon
" g a b 1 S g B \ g & Dr. Voelcker is of opinion fl achemistry of ensilage or which would guide the farmer in
2 & 3 § é : & : ST YAy hena be B 8 hich tlu base a sound theory of t”eor « gour ”’ silage of good keeping quality. Indeed., the
2 5.8 w : % ) 5 e aggrohs at will either  sweeb™ large measure, conducted in a haphazard way, owing to
=8 = = e o B produc_lf;BO f ensilage is at })1“95"‘3'ﬂ"’1-l 1 :éd %ocesses of fermentation, and of sim'ila,r chemical and
8 @ @ s Fidilgd 8 ¥ g8 5 S s E opemtmt knowledge of the comlp 123' reeI; food is liable under various conditions of tempera-
B = A 5 B ReRRARARRASAR & g m];r f{‘éi'l‘ cyhan ges, to which sluct_ﬂl Ggf &gt mospheric air, or its free admission.
—t AT A g per e 4 8l : us1on : - AT T
- 52 = o CC R ca ] i tu::yc;, the total or partial exc ecial points of importance are, in wany cases, found in adis
: : £ g ;.‘ Dr. Voelcker’s remarks on ;p ments on the analysis of different samples ; but in this abstract
2 1 connect;ad manner amon% ’l;lerZ%t heads according to the subject to which they relate.
g © N - k they are grouped l‘lﬂder }1 temperature in silos, with velation to the theory of fermentation.
s x ol < § 5 I.—Regulation of the tlemp on ensilage give directions which are based on Liebig’s
g & o Lo (- f «Tn filling silos, most 2;ww-e:}sxey recommended the thorough consolidation of the green
R b3 & 5 |3 E ical theory of fermentation ; VO€) f the silo, and the covering up and weighting of it at
i i chemical the in, the rapid filling o ) d th of the
3 X - : fodder as it is put in, far as possible, the exposure of the fodder to the oxygen
2 g ‘x . &' in order fo prevent, & d to be the exciting cause of fermentation. .Pa.stem_' s recent
@ _ R S IE Y ogn(;?)’sph ere, which is assume reatly enlarged our knowledge of the conditions which favor '
ol A 2y oy T —— A, < i ?uvesti gations, however, lllwvvvigl"a Kot gxygen itself is not directly concerned in the process, })nt
o =4 / : fermentation. e has sho d germs, generating various kinds of bacteria of fermentation,
;5.55 Z 1 O ON 0~ 01— oy &g 05 ¥ O ¥¥voananag o 3 that certain living fermen? a,nf t%e si]a;,ge produced.
: haracter o : ; ; ! 3
3 . greatly modify i 0 rature of about 125° is sufficiently high to kill the bacteria
. R gl \ « [t would appear thaf; ‘:;i‘c;)ex? Ejld if the bacteria ave killed, and the silo is covered and
E @ L BSERT a - o 4 e " : which produce a'c]ii f"am,gss: of érreen fodder will remain sweet, and be practically preserved
5 Y RSt R Red Rufhed B any i R30S RLNA 2 4 weighted, the enclosec s as fruits, vegetables, or meats are preserved when canned. If this
2 e - i under the same qondltlosonce int,ell,igible that by less packing of the fodder when put into the
= $ massmaxaaaa S Sl s W i o i be the case, it will bf “t.me of filling until the temperature rises to a point which is fatal to the
2 & =t - g v silo, and extending the ; e will be sweet and free from acidity ; while sour silage is produced
a g ;% § c:\gx .;:g E ;ES 8 §§ § il b Ll SSePs s bacteria, the resu!tm%’ p agoverin ap, and weighting the green fodder, so as to prevensthe
I B e e C R D g ‘°°°2E‘3299;;geggg by at once consolidating, g up,

o I
temperature riging to the point fatal to the bacteria.™ .
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Mr. George Fry of Chobham is the first man who has made accurate oh

out the inguence of temperab(lllre on the production of the aromatic or fr S
elover, and similar green produce acquire when put into a silo wit

exercised by the mass of ensilaged ?green foodpupon the lowerh?:;e?:_y pgss‘i"'e‘beyorad that
importance of allowing green food, when first placed in the silo, to attain a tenslsted on the
lower than 125° and, if possible, as high as 150° Fahrenheit, before applyin Mperature not,
pressure by means of weights or a layer of sand. By this rise of temperature it g&:ollmderable
a process which he terms “ sweet ”” or hay » fermentation. This he accompl?sh seithm‘fgh
his silos without close packing, and by deferring weighting the mass for two 5 ii y filling
until the temperature of the silage at a depth of about four feet from the bottom o;eihdays,
has risen rather higher than 125° Fahrenheit. He then covers the silage with cloge ﬁet silo
boards, upon which he places weights or sand to a depth of about nine inches whereb -thtm'g
is excluded and a steady uniform pressure is applied. From his observations it wouldy a e
that the too rapid exclusion of air by weighting the silage, as soon as it is put into the eie.r
prevents the green food from attaining a temperature of 125°, below which he holds that s:'] Oé
or hay fermentation does not take place, but instead either lactic or acetic fermentation whffh
results in the production of more or less sour silage. Certainly, by following his diréctions
silage can be produced which shows not more than a trace of acidity, and as sweet and almost’
as aromatic as well-made hay. [All this was confirmed by experiments which the late
Dr. Voelcker was carrying out at the time he wrote this paper. |

Observations pointi
wty smell Whi(_‘!;l grasg

IL.—Keeping quality of silage after it is taken out of the silo.

“ Sweet ”” silage, however, keeps only a short time on exposure to the air after being taken
out of the silo ; whereas well-made “ sour” silage may be kept sound for six or nine months
and even longer, when freely exposed to air, without turning mouldy. ¢

At the same time “ sour ” silage even does not always keep well. So far as a conclusion
could be drawn from the experiments he had made, Dr. Voelcker was of opinion that it is likely
that the whole difference in the keeping qualities of sour silage depends upon whether the
silage had passed through the lactic acid fermentation (which takes place on the more or less
complete exclusion of air) or through the alcoholic and subsequent acetic acid fermentation
(which proceed with facility only if air has free access). In most cases he found that acetic
acid fermentation preceded mouldiness. At the same time our knowledge of the chemical
changes which silage undergoes is too imperfect to enable us to pronounce an opinion on the
point ; and, in another part of the paper, Dr. Voelcker says that he was not prepared * to assign
any greater or more marked influence on the keeping qualities of silage to the volatile (butyric
or acetic) acids than to the non-volatile (lactic) organic acids.” ¢ The proportion of the organie
acids in silage varies a good deal in different samples of even the same green fodder, and the
nature of the organic acids which are generated in the process of ensilage also varies greatly in
different samples. In some cases of well-made silage of excellent kee?)ing qualities, the pre-
vailing acid is non-volatile lactic acid ; in other samples which have kept equally well, volatile
and aromatic smelling acids, such as butyric and acetic acids, were present in proportions
preponderating over the amount of non-volatile lactic acid.”” ¢ In most cases the greater part
of the sngar in green fodder is converted in the silo into various kinds of organic acids, some
of which possess strongly-marked preservative properties. * * *  Much of the success in pre-
serving green fodder in silos,” Dr. Voelcker was convinced, * depends upon its proper state of
maturity. Green rye, maize, clover, meadow grass, and, in fact, all kinds of succulent vegeta-
ble produce, should be cut down neither too immature nor over-ripe, but just a little before it
arrives at full maturity, and when it is sweet to the taste and rich in sugar. Fairly matured
green fodder,” Dr. Voelcker found, “ makes more nutritions silage, and keeps better when

removed from the silo and exposed to the air, than silage made from immature green fodder or

such food in over-ripe condition.”

¢ The addition of salt, it would appear, is unnecessary, if not somewhat injurious, to the
keeping qualities of silage.

IIT.—Influences which determine the general quality of silage.

“That there are grent differences in the quality of the silage made from different kinds
of green food, or even from the same food made on different farms, or on the same farm in
different seasons, admits of no doubt. These differences are attributable in a great measure to
the quality of the original green food, as regnlated by its composition, and more especially by
its state of maturity ; but they are also, no doubt, influenced by the conditions under which the
silage is made, because the variable conditions must result in corresponding modifications of
the process of fermentation.” Dr. Voelcker, however, had no doubt that silage of a uniform
and desired quality would be produced with certainty, when the influence of these differences
in the original composition of the green food, and of the varying conditions of filling the silo
and applying pressure to the green food, has been more thoroughly understood than it is at
present.
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Regarding the state of maturity, however, at which green fodder should be silaged, there is
little room for question. We have already seen how this affects the keeping qualities of the silage
after exposure to the air on taking it out of the silo ; but it has also an important bearing on its
nutritiousness. ‘“Generally speaking, well-rippened nutritious grass or clover, when under
conditions favorable to the production of either sweet or sour silage, makes a better, more
nutritious, and wholesome food than immature or over-ripe green food, which originally is
either so immature as to contain hardly any sugar, or else so over-ripe as to have become
insipid and woody.” “Immature green food, as a rule, does not keep well when put into
silos :”” the sugar in it is not fully formed, which in the silo becomes converted into various
kinds of organic acids, some of them possessing marked preservative properties. Over-ripe
stringy green food abounding in cellular fibre, on the other hand, often keeps extremely well
in the silo, as the bulk of it consists of such matters as cellular and woody fibre which do not
perish rapidly ; but it never makes really good nuritious silage, because the constituents upon
which the nutritive qualities of the food mainly depend, and which are most liable to suffer
changes by fermentation, are present only in small proportion. “ Good, well-matured green
food will make first- class silage if the process of ensilage is properly carried out, whilst
innutritious, immature or over-ripe woody grass or clover, or similar green food, by no kind
of fermentation nor modification of the process of ensilage, can be possibly converted into a
really good food. Ensilage may render such food more palatable and improve its physical
condition, in consequence of which it may become more digestible; but it can never change
it into really good and nutritious provender.

“ Well-made silage, in conjunction with decorticated cotton cake, produces abundance of
good and rich milk.”

I1V.—Alleged loss of albuminoid witrogen during ensilage.

It is true that, as a rale, the nitrogen in silage occurs not only in the form of albuminoids,
but also in very variable proportions as amides (non-albuminoid) ; but as green food, especially
when rather immature, also contains amides in coﬁsl(?erab.le proportions, the question of the
alleged reduction of albuminous nutritive compounds into innutritious amides can be settled
only by a series of careful guantitative analysis of the fresh green food, and of the silage produced
from it. 'This has not yet been systematically undertaken. The analysis of silage which have
been made disclose very great variations in the rela,tlv_e proportions of albuminoid and non-albu-
minoid nitrogen* ; but without analysis also of
the green food from which the silage was made,
we cannot determine whether a reduction of album{np_ids took place.

* From b to 49-2 per cent. of non-albuminoids.

V.—Loss sustained by green fodder during ensilage.

No quantitative experiments to determine the loss which green fodder undoubtedly
sustains during the process of ensilage have been made in England ; but a number have been
made in Germany by Weiske, Schulze, Moser, Maercker, Mayer, and Brockema, and all disclose
a considerable loss of food-constituents. The loss is not contined merely to the sugar and carbo-
hydrates (which, during fermentation, are broken up, their elements being re-united into new
combinations, which, being partly gaseous, pass away altogether), but extends also to the
albuminous compounds, and even to the woody fibre. That the' loss is greater in making sour
than sweet silage can hardly be doubted. In the preparation of sweet silage, active fermenta-
tion does not take place, and in consequence the sugar and carbo-hydrates are not subjected
to the action of the prolonged series of fermentative processes that results in the production of
sour silage. .

It may be observed here that “ the drainage liquids from silage made from succulent
green food, when too great a weight is placed on the top, is rich in albuminous and soluble
non-nitrogenous food-constituents, and therefore onght not to be allowed to run to waste.”

VI.—The presence of aleohol in stlage.

Dr. Voelcker did not detect even traces of aléohol in any of the samples of silage he
analysed; but he accounts for this by the circumstance that they were all, when received by
him, in a comparatively advanced stage of preparation, in which most were strongly acid :
and he believes that all the samples in which he found from 4 to 1 per cent. of acetic acid
(that is, samples of sour siluge, for sweet silage is nearly free from acid) had passed through
alcoholic fermentation, When sweet vegetable juices enter into alcoliolic fermentation, their
sugar is converted more or less completely into aleohol and a number of by-products ; the
aleohol in its turn yields aldehyde by the abstraction of a definite proportion of its hydrogen ;
and, by the oxidation of the aldehyde, acetic acid is then formed. At a certain stage of the
process of ensilage, the ‘silage often smells strongly of aldehyde.

(Signed) ~ DUNCAN J, MACPHERSON,

Dengr,
Yot April 1885, #
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Abstract of a paper to Olifford Richayds Assist .
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of course is lost in drying the Specimens for analyses. I

value. 8 10ss 18 relatively compensated for b the large 1 S€0 of nutritive
in the figures _showing the results of analysis neit)l;er loss gis p(;ism(;iegatrbo-jxygmtes, 80 that
glance deceptive. » 8d they are at fipst

Alcohol, though never absent from any of the sample
small quantities as to be distinguished only by; the iodoforng t:st?naIYSed, was

Lactic acid has always been detected, but never in
chief acid in silage.

In examining analytical results i
in the composition of silage is the great variation which is observalSe in :{eozz[s: ?)Zi?’l fferences
green fodder itself. In the case of green maize, this variation ig very great 'pﬂndmftl(:f the
16 mklzggslg due to the period of growth at which the stalks are cnt yet tilere :re 2?5,}.

arked differences in composition in ft 4 ;i n
:ame il P hose of the same stage of development, even iy o

large quantity.  Agcetic acid is the

, 1t 18 to be remembered that a

As to the nature of the fermentation, the writer made some observations,

sample out of many examined has any trace of saccharomyces been found. Ag ar

“In but one
expressed from the fresh ensilage is swarnfi

& e ule, the jui
¢ ; S ing with baculus subtilis, together with some spizligz
of bacterium and maerococeous.  No signs of the ordinary lactic or viscous ferment have been
observed. The fermentation does not appear, therefore, to be of an alcoholic nature, op

’ 2

similar to any with which we are well acquainted. Analysis show the presence of an i i
amount of alcohol, gum, or free acid for any of the usnal fo P msufficient

rms of fermentation,”
Most of the paper is taken up with the actual figures of the several analysis,

Demxi, (Signed) D. J. MACPHERSON
llt Aplll 1885. Bengal szl Se;'m'ce.

——

NOTE.

The lesson to be learnt from this paper is not to fill the silo rapidly ; if an opinj
hazarded regarding a subject on which we are so much in the dark, it is suggestsd lfl?a:] ﬁaﬁi: 4
a silo to contain 600 maunds should extend over eight days, g

It may be mentioned that 84 silos in the Allahabad cantonments, containing between 4() 000
and 50,000 maunds, have been entirely successful, and Government cattle are now consun’;in
500 waunds daily of this silage, never leaving a blade. g

From the information given in this paper, and the little experience gained, it wonld
that not more than two crops should b_e siloed. The sfirst between the 15th sl :nd sle5e;§
September, the second between the 15th September and end of December.,

Some grass cut and siloed in December at Allshabad

has turned out excellent fodder.
The best economy seems to be to dig the silo in the

middle of every four to gix acres,
ArramABAD, (Signed) H. MACPHFRSON, Major.g.
10¢h April 1885. : Oommanding AllahJabad il)]fv:iion

- No. 28.
CirourLArR MEMORANDUM

Addressed to General Officer Com.
manding Divisions and Districts.

Forwarded for information and guidmice of Officer Com
with the management of grass operations,

(By Order.)
(Signed) C. M. MA CGREGOR, Major‘General,

¢ Quartermaster-General in India,

manding Ca-ntonmenta in connection
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Sit Herbert Macpherson’s Silo.in the Allahabad Fort.

i ars ago in the time of the, renowned Akbar,

A gsblorrancea ilﬁamgﬁr’ﬁ;?;%nf ?)Qf Sgiate p.%isoners, was selected for the purpose, in

probably served b -elid Il)nasonry foundations, it was only necessary to bullddup two gr

August las't. Sunlg 11111 50 ore receut times had been made for purposes of light an aq(igss,f 0

three openings, whic l,l.l Eﬁl silo. at once thoroughly water ?,nd air-tight. Every facility for

converblfthl_ﬂto :h{z%:z;;?fol‘ ded ,by Major Swinton, Commanding at the Fort, and the cost came
accomplishing

to Rs. 32.

lected for the experiment, grew handy inside the fort, on the slope of the
The grass, selec

i he monsoon
in ditch. It was the first crop grown entirely by t
ramparts, and th_rougho}t;ttt?::) :;mtllll :l:ﬁtch was of such fgrped grozv’lh that it mlgi;)tl aétgost bs
rain, and in particular tha Pwo varieties predomiuate, “janewar’ (andropogen bla 5@) ) 33
described as ra‘n\f gt‘as‘s-‘} roides). Of dhoob (eynoden ducty lon), very little is to be k:r'o'un fw1 ; l11n
“ ynjun ”’ (pennisitum cench 4 8’ evidently been intmduced,_the .consf:ant tender_l‘c:‘x eing gr 3
the fort, and what }:’hel”?i o na: an”’ to overgrow and extmguis‘l} it. Both ]a?eﬁarh apld
varieties  janewar ”’ an ]d‘; 1.] rasses, the latter being reputed ““ one of the best of a tllx elvg;h
«unjun”’ are hrst-mmhf(;( covgvs and horses.” (Steuart). The grass was cut d;rmgk tde_ o
rrasses for forage, bot iy d cast into the silo daily as cut th‘rou_gh an aperture P(l)lctl(: ;ln )
90th, and 21st of Auguzt,a ﬁnnear the roof of the Chambel;i\ e (lef)tmg took p(iaf:rv%t f‘heedau.i:.‘r;c:
up}i) ilrl e fo'f :l;ﬁ glgze:vith either the khzu‘Pﬁ" i ‘{ﬁagzg;;able ::ot toogxf)?zn?lthe ﬁllix)lrg in be)génd '
aranti, ¢ ' thou
:ge op‘eration being eﬁpeiﬁgegzilt,i:]‘éwr:i‘w efpenslive tthmil:' ;vou_ld have beendthe Aci;:&; h;;io ltil;:
Thi maund.
S ef by walgHh 6 Bk A pg!‘b b d this there was
tity cut been paid for by venly as it was thrown in, but beyond
32:2 i‘nZide the si;o {,10 spl;:da,tﬂ:lieg; ?;}Z i ¢ ﬁl{;ng ; nih. Cotisi de.x(;ablg :{; ?éi; lta}‘ll g ';gdgg:f::sg;
i the gras 54 - n the necessity o Y th : :
:l]‘(l)x c:(;?({) liggs:‘?é Oa“d QUIGE WEE ens}lptgc;%a(l))ly the first experiment tried in India, where
0 ol

3 it, and this is pro!
stored, and of addl}}g‘ sz:llt;iotﬁz’u : these precautions. Much of the grass was two and three feet
m ensilage
grass has been e

ort di i d even
4 and that taken from the fort ditch was moist and en
long, and of strong luxu}-xz:tt%gozfl}g Othor grass .ﬁgzm tz:lk in fro n: rzh 5} ;3’33 d l::t,g_slglin Otj
o e ::to?zel?ﬁ::? f;:lle description, sqiiifé;dgzg, {41 fe(;b ?i?i’e,l and 11 feet deep. On
:Rg g::t, wwhcn filled, the Slt,ll(],r(:l;eaf::‘:i ds of bhoosa (white) was spread, %IY:in% a.dre:sﬁ]g ::
the top of the grass tWO 0!“i ove'r the bhoosa 75 ol.d wooden sleepers wlere aid horizonta 'ii-,er
about an inch in depth, an wing to the irregularity of many of the s eepexi]s, n}:mergtzz i : -
close as they could be, bu; (1)11 Care was taken not to lay them too close t;o the ﬁl esls of the silo,
stices ocenrred betwee!;)_t dea yainst the walls as the contents settled. p(in the s :}elpers w:re
so that they could notd ui)ot %c,mnon ball). Inclpdmg the weight of the hs eepers, - efavet_- %:
Jaced 28 tons of roun hﬁ superficial foot. Opinions vary greatly as tond?t; amoun o_cw::)gld
weight was 280 1b. to the 1'0}{) ably be accepted that for unchaffed strong In latlll gra.sgs(c)a(s), llb 8 'Il‘lhe
shonld be used, but 16 m&gh}; square foot, and may advantageously be as (xlnuc as o f rt,he
not be below 200 Ib. to to compress the forage, to expel the air, ag (ﬁ-:;e? d:;l sr u rea:
object of dd.lte. wﬁ;g::;;: manifest that in the case of unchaffed or unshre odder a g
access, and 10618

: 8. .

weight will best obtain these :iS:;t of 23 wesks, or nearly six months. Tt was opened on the

The silo was left for :r Pin the presence of Colonel Badcock, C.B., Deputy Comgnssary-
90th of January of thltstyeo :3 n it at the top, by removing some oE_ the sle_epers, prove l'lnsuc;
General. An attempd Ool-igiﬁed so compactly that it was found impossible to ixtr&ct it, an
cessful : the grass 1(;9. 2wba.r could not be driven mto it. This corresponds wit lgx%enments
even au iron P.Omtef m;;ich it is recorded the fodder had to be dragged out by hooks arnesse
made in America, 0 hwb'H;.up openings in the wall was therefore broken down,and the ensilage
to horses. Use of w1e. ;n hay knife. The whole of the sleepers and shots were subsgquently
cnt; into with an Ar?e‘:ﬁer difficulty was experienced in issuing out the ensilage, which came
removed, when n(')rhuru ermost layers were of a darker hue and drier than what was fopnd
away in sheets-l E’ b{:g grass would be correctly described as a rusty 'brov.vn, a,lthpugh portions
below- Th? soygﬁ:wiqh green shade. /This latter color was met with in the interior of the
of it were 0 3

] here also the grass was much the most moist, so much so that it would be correctly
:i;lo, v'vbee(; as reeking with its own juices. gl :

PESEL had a strong, acid and vinous smell, which it retained for fully 48 hours after

The gmsihe silo. It was distinctly noticeable passing carts carrying the ensilage to the

removal Ligei d aivwhists within 50 yards of the opened silo; it more resembled the smell of an
cattle lines, ili:) sheid than anything else. Considerable f:ermenbatlo? had evidently taken place,
piee 2 })eernomiter thrust down into the grass itself bgistered 110° Fahr. When opening the
and a therr ntion was taken of letting down a lighted candle to the sarface before any one
silo the prsg!d to descend, but no effect on the light was visible, and no nconvenience whatever
w:: E(xa;::"ienced either by Kuropeuns or natives who remained for hours in the pit.
o ' ) :
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The following explanation, why fodder ensilaged k :
WM. Baeos, BoSietsry )t Ostical Agﬁcultl?far,)ls gg;ii why it becomes acid, is offered

“ Fermentation, decay, rot, and fire, are all identical. T ety of France :
: 3 5 Wl U i . He writes :—
speed with which the combustion goes on. Tley, all alik:, ?izlgeg:iffz;e?h 8
€ presen

and cease when this active agent is re ed.
rapid, consumes oxygeu and gives out camranic acgl zazx.‘oc?l?l?e(}ircomb“
amount of oxygen w'hlch 1s contained in the mass of ensilage u;en(i;a
f:arbom;: zémfd gas which takes the place of the oxygen, The fe?n;xenl;ar 1 amount of
:;)::;:235’ g?)linvga:rt ;)sf :llliyt%enti nofn e can get at it from the top, for the compr :plent stage
e ub [;3 n’;i orcing the gases out, and when there is eVeIx)- s bm?'n ok s
beyhge L, fyh A o0, a8 carbonic acid gas is heavier than th ° 81ght a flow
bottom ot the silo b?mg tight, and as the carbonic acid cannot Je: k © atmosphere, the
get down into the space occupied by the' carbonic acid any more thun o, e alr cannot
gllxlted V'F]:]; ng‘:ﬁ’; or any other heavy liquid, until the water or other liqal;l;d ?m ge‘t 1010 a jug
; nsilage is thus immersed in a bath of carboni » 13 Poured or leakg
under such circumstances is an impossibility.” Lonibier fermentation

k’]‘he slilnl,1 vwllfhenloriginally filled in, measured 11 feet ind
sunk nearly half. In American experiments chaffed fodder subsi

’ er subsid stz
whelie cloaxse rank grasses are cast in as they come, and noua;tlmi(i)f,ur;l:géytom:i‘fom'th; but
regularly and evenly, or to tread them down with men or bullocks (which '(1)10 Bt

easily be done), no doubt tl i ; wever, mi
oue-gourbh. )s he subsidence will always be found to be neawer one halfm;gj;

The first issue of the ensilage to the Government si i

made on the 30th January, and continued for a week. I:legﬁ t;gllui giluli?j]zs\j t is§
rate of 20 Ib. per bullock per diem. These bullocks are bred on the G ket
Hissar, and such a thing as “ ensilage * has never been placed before ther b ki
The most of it was put through the chaff.cutter, and given as a feed mo:lriin
the ration of gram, but the bullocks as readily devoured it when given in the state i ich i
came out of the silo. Mules took to it less readily, whilst horses required a con:i(iiwe lk[)ll s
of coaxing to be got to eat it at all. Milk cows and calves went at it greedily the ?mt s
thrown down before them : goats would not look at it. Through the cordial ér e ar}t e
Major Elliott, the Deputy Assistant Commissary-General of Trans or;: the )-orf'emtmn %
feeding were fully and sg.ﬁsfactorily carried out, and it has now beenp ra.’cr,icé:llexc? by S
that common grasses ensilaged form an agreeable and valnable change poE diet )t: sﬁnon‘stratod
ment cattle during the months when only dry fodder is procurable which at Allf0 o {59 e
period of about eight months in the year, , * sl o

_'l'he total outturn of the silo was about 365 maunds
cubic foot, an average far below the 45 to 50 lb. to the L
siensuty pf silosin America, in which however the fodder ha
. This would perhaps account for the disparity.

¥ This experiment is of great value, because by it is demonstrated, for the first
the entire feasibility of preserving the rank vegetation, which arises over all lan
burst of the monsoor, for fature use many months afterwards, w erp
tropical sun has once more burnt up the land. ‘

e SO

; ce of ox
stion, wheth s

tion consum
‘hbemtes a
101 in its in

]
er slow or

es the small

c acid gas,

epth, so that in six months it hag

Allahabad was

m . arm ag
They ate it readily,
g and eveuing with

which gives a little over 18 1b. to the
ic foot, which, iv is reperted, was the
d been finely chaffed as well as trodden

time in India,
lands with the first
when the rains are over, and a

: In order to compare the metho i
; ods of
grass during the monsoon season by ensilage and by couverting it int6 hay, atbthe psf;ing;i

as the silo was filled a large quantity of the same grass was cut i
- . . - . . t ln t
g:g;t:)lbxgs l:vere gxpengnced in getting it sufﬁcientlybdried for stacking].w Jf.‘:) Il‘grf;(;rqhu?rztit(}:at
5 theye y rain, and of that stacked (about 430 maunds) from Zths to 4ths of the 5 ﬁs
green grass had evaporated in the process. At this season the grasses tZ' At
enormous percentage of water which is not lost by the process of ensilage b%t ;vhichconf orifie
in the process of conversion into hay, wholly disappears. ‘I'his stack of ha was ’to' g
issued during December; much of 1t was black and mouldy ; and the whof; of S:t;u St
Eﬁ?nor qual:ity hay, and was scarcely eatable until mixed with sweet new hay ma,d]e ovaas‘ —
- ydma:bure h, and reaped in the mOPths of Qctober and November. The expe;'iment of ngl;a]:"ses
t:y uring t 3 monsoon was also tried at Allahabad in 1882, and was not successful vie &ng
oﬁeg:;se;ﬂm& queé;ty(.1 Probably, throughout the North-West, two crops of grass can vl:: a:
oby ﬂmn'5 ss:va r?f oplly by the monsoon rains, provided the first erop can be preservgegl
it ystem of ensilage secures. By simply casting into a silo, thousands of maunds
e :i‘ El?sfs:(sl dt::y*sléaer:il;uailgi s}tlacuredttl];roulglhoupl lt;hese provinces as provision for Ii;h:
> ch overtake the village cattle with e i
xzﬁ};e:;bjgcetf:::sﬂéz :E(B;;l:totfht};et leixperilr:xent became knowi, every native w?gl}ll v:‘ﬁ(:;'r}usg]')(})f:
! at the rank immatured jungle grasses sprun he fi
;zl(lllslo:;l(lxlfd ;qvil; keep good for six months. Unqu(gstignablgy great E()iﬂicglt;PaEcyi S}l{e 21:“
X t‘ht?lg t1s experienced in making hay of such, bus in casting it in and pressin p't o
a silo everything is simple and inexpensive, and the result highly gratifying. v i

The need for securing grass, when it is abundant, n i
¢ ) , may be estimated by th
present time, at Allahabad, a half-maund bundle of chiefly roots of gra.ssgs ;riabflget}mspatwti}:g

SRR
- e
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the “khurpa,” in the “kachar’ land of the Ganges, or from neighbouring “jheels ”” (and
therefore unwholesome and likely to cause colic, anthrax, &c.) fetches four annas, whilst good
hay commands Re, 1 a maund. Allowing fairly for all expenses, any quantity of green grass
could be ““ ensilaged ”’ at Allahabad during the monsoon season ab a cost of from 2 to 3 annas
a mannd. The nutritive value of ensilage lying midway between that of green grass and hay,
its present market-rate would be 12 annas a maund.

In a future paper we hope to give an account of a silo that has been constructed in an open
ﬁ;ll‘l,llflwrely by digging a pit,.and which, at the time of writing, has been shut up for upwards
OI hall a year.

ALLAHABAD, (Signed) G. WINGATHY, Captain,
18th February 1884. On Special Duty.

e s

Memorandum by His Excellency the Commander-in- Chief of the Madras Army.

Sily is the Spanish for apit. The Royal A gricultural Society have ruled that the contents
be called * Siloge.”

Where the fodder is fairly luxuriant, a silo should be dug in every 5 or 6 acres of
the following dimensions :—

30’ x 12’ x 6 = 2,160 cubic feet to contain about 5,000 maunds = 40,000 1b.

9. The silo once dug is good for all time, the earth excavated gives the pressure
that is wanted. A cubic foot of earth weighs 60 pounds, so that allowing an average
of 4 cubic feet over the pit, there will be a pressure of 240 1b. on each square foot.

3 At Allahabad where eighty-four silos were filled in 1884, it was not found
necessary to line the pits with mortar or to dry them artificially, nor is it necessary to
slope the sides. i

4. 'When the rainfall is from 35 to 40 inches and there is a reasonable hope of
one quarter of that quantity in September and October, the fodder, .c., grass should be
cut in August. If this is done as a rule, there will be an increased crop in October;

. ! _ the koorpa* is a more useful implement

* Hand hoe, in tamil “ Pulvettic.” than the sickle or hook. The koorpa
acts as a cultivator by loosening the earth about the roots of the grass.

5. Experience has not yet determined whether the silos should be filled and
covered over at once, or whether the operation should be prolonged for, say, five orsix
days. The smell of silage that was packed rapidly, when wet, was very disagreeable,
but cattle do not seem to mind the smell and devour the stuff greedily.

6. Tt is believed that many people have given up silage as bad, merely because
the smell was very unpleasant.

7 At Allahabad. when failure was almost courted, thirteen hundred ponies and
some two thousand Government bullocks were fed for some four months on silage and
never left a blade.

8. A good book on silage is published by the Field Newspaper compiled by the
Sub-Editor Mr. Cox—price, 4 shillings.

9. The silage consumed at Allahabad represented a clear profit to the State of
Rs. 17,000.

10. The Americans, who have gone beyond the stage of experiment, are convinced
that five head of cattle can be kept with the assistance of silage where it was difficult to
maintain one head on the old system of grazing and storing of hay.

11. If the consumption is not sufficient to empty one silo at once, the silage can
be cut daily as is done with a hay-stack in Tngland.

12. In upwards of 500 reports, in the Ur_lited Kingdom, almost uuanimo};s
testimony is afforded as to the favorable effects Qf silage upon the health of stock, while
in many instances unstinted praise of its value 18 recorded.

13. I shall be glad to answer any number of questions on this very important
and interesting subject.

(OTACAMUND, (Signed) M. MACPHERSON.”

30th June 1886.
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Miscellaneous His EXCQUGHCY the Governor i C
1n Uoun-

¢il having had under consi

ing, in an economical manner, durin
of the agricultural populatim;, deen%sﬂil: !

made, by selected officers, in view to det ot ola fhat cavefyl &

erm}ning ey experunent should be

n(ll1 cannot be suecess-
which have now been
and America and, to

W. H. Glenny. W a mi .
Hon. H. 8t. A. Goodrich. T, s In Hﬂor degree, in Northern
G. McW M. Horsfall dia. He, thepef
B, Bt J. W. F. Dumer sol¥es 0 mublel T, T
. R. Barrows. J Awa gue. ; publish the papers
ﬁ. C. Johnson, H G? 'II“ew_ {lelad above and to dircct‘ {)hat
. R. Farmer. T Tarner, he officers X5 >C
A.W. 3 €rs mar r
%{. R. Weld. o v}]r }ééijgg(’ns be supplied wiﬁ‘f’“j‘-‘, Jnoted
. A. Nicholson. J. W. Johnstone them, and that the (I)I))lll(": tof
3 clor

of Revenue Settlement and

the charges so inc Agric

e A o ol e i e of Tl Ao
carefii tlgaffge(l)lfgcter t‘ilntl‘mted with silage experiment h
and he will keep ao récei)xl‘(rllsgu(t}gg I;S yan the 4 dum on sj

ot B Settlement angr?s A and B, which should be nﬂiﬂ?“‘ a_nd Silage,”
the el.:pen'ments made will be entrusteﬁngugur.e’ to whom the general :]:ltte‘.i- “ the
submit to Government the results obtaix;edr,1 w‘i‘tllllo :,V,le]}l{ 2 i bondu‘qion’pg’;lﬁt‘gna‘?‘i

neces;ari Loy remarks as may appear to him
. A portion of the grants m 5
sheep for experiment, begg:z bt 2:)1et§an’ where ryots will not lend thej
piake trialiof the mikits of fos Ak ne spi{uchase, or hire, of aniﬁ?al,,tll]lelr cat;(le and
age. Where wei S upon which to
ghts,

of feeding, can be definitely ascertain hii
but where, this cannot be dzneﬁ,“,}-"iat wiﬁd}’) they should be carefully o peripds

ments to note,whether the animals j g for the_officers i :
ntiby wnd Auallly of o il ofs s %, conducting the experi-
be made with ponies as well as cattle anq shnelg b
4. His Excellency the Governor in (: 5,
should be given to the experimen el des

8, will, in carryi
Memorarld TYiNg them out, be

It is desirable that trial should

res that the utmost publicity

; ts made :
afforded every opportunity of .> made; that the

Ty opp y of watching operations, in eveli-irogiz;; eg.enercalall};l, should be

8¢ and that any who

may wish to try silos themselves, shoulq he given hel
elp and ad

5. In addition to th i
considers that it would be :f g:rll)eegtn!ents T ordered, His vi‘lce.
in the reserves to which the peo 1 f the Forost, D"Pa,l'tment xeellency in Council
people resort, or are likely to resoggnﬁtmcmd S
y 10T grass, and that,

where any disposition to take the si]
. a 1
until the ryots have learned to apprecift; ﬁ): vlﬁﬁés shown, it should e given grati
; gratis

by any officer conducting experiments, without the p In no case should silage be sold

revious sancti
g netion of Government.
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Form B.
s of feeding with ensilage.

Statement showing the result

e o PERIOD DURING Whether with
| DascrreTioN OF ANDIALS. | wxick PED. | quantite in other food or
l S 1b. per diem not. Iff with | Results and
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|
E
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time of commencing the experiment and at its conclusion should be

%rAg. Secretary to Government.

1s at the

(True Extract.)

:‘/

Revenue Set Jement and Agriculture.

artment.

_General.

the Editors’ Table.

+ Exd. W.J. Lewis .




Gobt, of 11886} ¥l abrus.
REVEN UE.
v

———

G.0., 9th July 1886, No. 573,

Ensilage.

Orders passed on papers regarding experiments
to be made with —.
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