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These experiments, it is true, are kot east; still thet are in the power of every
thinking husbandman. he who accomplishes but one, ok however limited application, and

takes care to report it faithfullt, advances the science, and, consequents", the practice

of agriculture, and acquires thereby a right to the gratitude of his fellows, and op those

who come after. to make many such is lievoxd the power of most individuals, and cannot

be expected. the first care of all societies formed for the improvement of our science

should be to prepare the forms of such experiments, and to distribute the execution of

these among their members.
Von Tiiaer, I'vinciples of Agriculture.
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ON

THE METEOROLOGY OF ENGLAND
DUr.IN'G

THE QUAin'Ei: ENDING JIAUCH ol, 1802.

By JAMES GLAISHEE, Esq., F.E.S.,

SEC. OF THE BRITISH METEOROLOGICAL SOCIETY.

Till the Ctli of January the temperature of the air was i° below
the average ; from the 7th to the 15th 7-/° above ; then for the next
six days 8° below. A period of warm weather followed, extending
to the 6th of February; the average daily excess for the 15 days
being 8°. From the 7th of February to the 16th was cold, the

daily defect of temperature being The next six days were in

excess to the amount of 8° daily ; then from the 24th of February
to the 5th of March there was a daily deficiency of bV, followed by
a period of nine days whose daily average was 7° in excess ; this

period was succeeded by another ending the 21st of March, of

deficient temperature to the amoimt of 2i° daily; and from the 21st

of March to the end of the quarter there was an excess of tempera-

ture to the amount of 6° daily.

The mean high day temperature in January averaged |°, and
February 1-|° above, whilst in March it was 0°-l below, their

respective averages.

The mean low night temperature in January was 1° nearly, in

February 3i°, and in March 3°, in excess of their respective averages.

The mean temperature of the air was 0°-9 in excess in January,

2i° in excess in February, and 1°*3 in March, as compared with
the averages of the preceding 21 years, chiefly due to the warm
nights in Febniary.
The mean temperature of the dew-point was 0"'^6 below its average

in January, 2° above in Februar}^ and 2°'9 above in March. The
mean for the quarter was nearly 1^° in excess ; therefore the amount
of water mixed with the air was less in January and greater in

February and IMarch.

The mean pressure of the atmosphere in January was 0'06 inch
below, in February was 0-12 inch above, and in March 0-29 inch
below their respective averages.

The fall of rain in January was 1"9 inch, in February 0*5 inch,

and in March 3-7 inches ; the total fall for the quarter was 6-1

inches, being about 1 J inch above the average of the preceding 45
years.

The temperature of vegetation, as indicated by a thermometer
placed on grass, was below 30° on 33 nights, and above 30° on 57
nights.

The mean temperature of the air at GreenAvich for the three

months ending February, constituting the three winter months, was
40°-4, being 2°-6 above the average of the preceding 90 years.
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( IV )

ON

THE METEOROLOGY OF ENGLAND
DURING

THE QUARTER ENDING JUNE 30, 1862.

By JAMES GLAISHER, Esq., F.R.S.,

SEC. OF THE HKITISH METEOROLOGICAL SOCIETT,

Thk warm weather wliich set in on the 24th of March continuecT

only till the 7th of April; the mean daily excess from the 1st of
April was 5°. On the 8th of April a cold period set in which
continued till the 16th, the mean daily defect being 5°. This was
succeeded by a period of very warm weather, which continued, with
little exception, until the 8th of June ; the mean daily excess of the

53 days ending the 8th of June was 3° nearly. On several days
during this period the weather was above its average to large

amounts, as on the 25th of April it was 12°-G in excess; the 4th,

5th, and 6th of May were 8°-5, and IS^-G in excess. On the
9th of June a cold period set in, which continued till the end of the

month, the mean daily defect being greater than 4°. The average
temperature for the month of April was 48°-4, being 4° higher than

in 18G1, and higher than in any April since 1854. That for May
was 55°-4, being 3^° higher than in 1861, and higher than any Maj'-

since 1848. In June it was 56°-3, being 3° lower than in 1861, and
lower than any J\me since 1854.

The mean high day temperature in April was 0°-8 in excess, in

May 2° in excess, and in June 4°"1 in defect of their respective

averages.

The mean low night temperature in April was 3''-2 above, in

May 3°-8 above, and in June 0°-9 below their respective averages.

The mean temperature of the air was 2°-l in excess in April,
2°'6 in excess in May, and 2°*9 in defect in June ; and this is the

first month in the present year in which the mean temperature has
been below its average.

The mean temperature of the dew-point was 3°-l in excess in

April, 4°-9 in excess in May, and l°-6 in defect in June ; the mean
for the quarter was a little more than 2° in excess.

The mean pressure of the atmosphere was 0°'l inch in excess in

April, 0-04 inch in defect in May, and 0-08 inch in defect in June.

The fall of rain in April and May was 2-8 inches in each month,
and in June was 1-8 inch. The total fall for the quarter Avas nearly

7i inches, exceeding the average of the preceding 43 years by a

little more than It inch.

The mean temperature of the air at Greenwich in the tliree

months ending May, constituting the three spring months, was
48'''9, being 2°-5 in excess of the average of the preceding 91 years.
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( VI )

STATE OF THE PUBLIC HEALTH.

1st Quarter.—The total number of deaths registered in the quarter

was 122,192 ; it was not so great as in the same quarter of 1860,

when the number was 122,617. The rate of mortality in England
and Wales in the quarter was 2-447 per cent. ; the average being

2-489. It ranged in the March quarter of the previous ten years

from 2-2 to 2-9. In the town districts the mortality was 2*691 per

cent, against an average of 2-709. In the country districts the rate

was 2-209, against an average of 2-297. The country was not only

favourably distinguished from town by having a lower rate of

mortality, but appears to have attained a higher degree of salubrity

as compared with the winters of former years.

2nd Quarter.—The total number of deaths registered in the three

months was 107,555. In the same period of 1860 and 1861 the

numbers were respectively 110,869 and 107,721 ; whence it appears

that in an increasing population the deaths decreased in the last

two spring quarters. The annual rates of mortality in these three

seasons were 2-237 per cent. ; 2-150 ; 2-124. The average obtained

from returns in ten years is 2-201 per cent. The mortality in the

town districts was 2-282; in the country districts 1-968. Their

respective averages were 2-366 and 2-056, so that the benefit was

equally shared between town and coimtry.

PEICE OF PEOVISIONS.

1st Quarter.—The average price of wheat per quarter was 60s. ; it

was higher than it had been in any quarter since 1856. In the

March quarter of 1860 and 1861 the price was 44s. 5d. and 55s. Id.

Potatoes were not cheap; they were on an average 142s. 6d. per

ton. Beef was at the same price as in the same period of last year

;

mutton was a penny per lb. cheaper.

2nd Quarter.—The average price of wheat per quarter was 56s. 8d.

It was higher than that of the same period in either of the two

previous years. The mean price of beef sold by the carcase at

Leadenhall and Newgate markets was 5c?. per lb. ; the best quality

was Gd., and cheaper than it had been, taking the average quarterly

prices, for a considerable time. The highest and lowest prices of

mutton, if the means are taken, were 5^. and 7c?., and were lower

than the prices of the June quarter in the last two years. Potatoes

were very dear, the average price of the best at the Waterside

Market, Southwark, being 190s. per ton.
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THE PEICE OF PEOVISIONS.

The AvicRAOE Trices of Consols, of Wheat, Meat, and Potatoes ; also the avkrage

Quantity of Wheat sold and imported weekly, in each of the Nino Quaiteis

finding .Tnnc 30, 18G2.

1

\Vlieat sold
Wlicat and
Wheat Flour
entered for

Home
Consumption
at Chief Ports

of Great
Britain.*

Average Prices of

Quarters

ending

Averaso
Price

(if

Consols
(for

Money).

Average
Price of

Wheat per
Quarter

ill

England
and

in tlie 290
Cities and
Towns in

England and
Wales making

Returns.*

Meat per lb. at Leadenliall

and Newgate Markets

(by the Carcase).

Best
l*otatoes

per Ton
at Waterside

Marlcet,

Southwark.Wales.
Average number of

Quarters weekly.
Beef. Mutton.

i860
June 30

£.

94i

s. d.

52 8 101 , 106 62,272 4f(?.—6frf.
Mean ^id.

iid.-lid-
Mean bid.

125s.— 16OS.

Mean 142S.6C/.

Sept. 30 93l 59 I 66,539 139,142 44 f/.

—

'd.

Mean 5|rf. Mean 63?/.

125s.— 145*.
Mean 135 s.

Dec. 31

1861

I^lar. 3

1

7 J*

V'4

56 9 73,770

69,588

197,396

145,880

i¥--(>id.
Mean 4^rf.

4d.—eid.
Mean 5^d.

^Id.—eid.
Mean 5 j(/.

sid.-nd.
Mean bid.

115s.— 130S.

Mean 122s. 6«f.

\/s^os.— 155s.

Mean 147.S.6C?.

June 30 54 9 65,176 134,085 Aid.— 6Jrf.

Mean yld.

^\d.-l\d.
Mean b\d.

1 20s.— 140S.

Mean 130s.

Sept. 30 9ii 52 I 82,383 128,336 A\d.—Gld.
Mean s'^d.

Aid.— id.

Mean ^\d.

85 s.— HQS.
Mean 97s. bd.

Dec. 30

1862

Mar. 31

93b

93^

59 3

60 I

112,809

74,163

121 ,480

132,882

Ad.—eid.
Mean sld.

Ad.—6 jrf.

Mean 5|rf.

Aid.—bid.
Mean 5^6?.

4|^._6i(/.
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1 1 OS.— 1 3 OS.
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Mean i42s.6rf.

June 30 93^ 56 8 58,728 136,230 Ad.—dd.

Mean jrf.

^d.—id.
Mean kd.

1 80s.—200S.

Mean 190s.

Col. I 2 3 4 5 6
7

*NOTE.—The total number of quarters of wheat sold in England nnd Wales for the 13 weeks

ending June 30th, 1860, was 1,314,386 ; for the 13 weeks ending September 30th, 1860, 865,007 ;

for the 13 weeks ending December 31st, 1860, 959,006; for the 13 weeks ending March 31st,

1861, 904,649 ; for the 13 weeks ending June 30th, 1861, 847,285; for the 13 weeks ending

September 30th, 1861, 1,070,985; for the 13 weeks ending December 31st, 1861, 1,466,525;

for the 13 weeks ending March 31st, 1862, 964,121 ; and for the 13 weeks ending June 30th,

1862, 763,463. The total number of quarters entered for Home Consumption was respec-

tively, 809,535; 1,808,848; 2,566,145; 1,896,435; 1,743,100; 1,668,374; 1,579,241
;

1,727,464; and 1,770,998.
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JOURNAL
OK THE

ROYAL AGRICULTURAL SOCIETY

OF ENGLAND.

I.

—

On the Economical Application of the Liquid Manure of a

Farm. By James T. Blackburn.

The saving; and application of liquid manure has for some years

past been the subject of mucli discussion, and I believe that next

to the first principles of good cultivation, there are few subjects

so important to the progress of agriculture as the consideration of

its efficient and economical distribution. On several farms in

England and Scotland arrangements have been made for that

pui'pose, but they have not all met with that success which
should follow from the recognition and adoption of correct prin-

ciples. Doubtless many are deterred from adopting the system

of pipe distribution by the reports which have been widely cir-

culated, that on those farms where it was carried on, although

the crops raised were very large, the pecuniary success was but

partial, whilst among the hundreds who visited and inspected

the operations, few have cared to investigate the matter for them-

selves, or to ascertain whether the result was due to an error in

principle, or to the want of skill and judgment in carrying out

that principle. The liquid portion of manure has been con-

sidered by many to be the most valuable, and yet it has been the

most generally wasted ; until lately the farmer has often com-
placently given his yearly cheque for large quantities of guano
and other concentrated manures, whilst he was making no efforts

to prevent the escape of a fertilizer which would have enabled

him to dispense in some measure with those expensive adjuncts.

There are not many who have given attention to the subject of

liquid manure, but have discovered that, to insure success, other

appliances more powerful and effectual than the horse and cart

must be resorted to. The dilution necessary to the complete
development of its advantages renders that plan unsatisfactory on
the score of expense

;
pipes and pressure therefore at once suggest

themselves as the most economical means of conveyance from the

tank to the field.

Although it may not bo worth while to put up an engine for

VOL. XXIII. B



2 The Economical Application

tills branch of farm ^vork only, where one ahcaily exists irriga-

tion will be the means of providing it with profitable employ-
ment, when its busy autumn and winter work of threshing-, chaff-

cutting, root-pulping, cake-crushing, grinding, &c., being over,

it would otherwise be idle. Even the season for cultivation by
steam will then be drawing to a close, therefore the farm can afford

to supply the engine at a low rate of charge ; and a steam-engine

is made profitable in proportion to the number of days' work
which it is made to perform during the year.

When the position of the ground suggests gravitation, as the

power to be made use of in carrying out the system, a pressure

of 40 feet (representing the diffei-ence of level between the tank

and the field) may be looked on as a minimum for the purpose,

it being borne in mind that the less the pressure is, the larger-

must be the pipes laid down to convey a given quantity of fluid.

If water is the motive power on a farm I would rather erect

pumps than avail myself of gravitation, as the latter power very

frequently involves long up-hill carriage of the produce from the

field to the stall, besides an additional quantity of piping.

The error into which many have fallen of laying down pipes

over a greater extent of land than can pretty constantly be

worked through the season, must be avoided, as the portion used

will have to be charged with the yearly interest due on the

whole capital expended ; the area operated upon must evidently

depend on the amount of water at command, and the rotation to

be adopted on the land so laid out, which should comprise the

greatest number of those crops to which the liquid can be

profitably applied—crops which are capable of yielding the

largest returns from such an application, and consequently leave

the greatest quantity of manure at our disposal. The ground

intended for the purpose should be immediately adjacent to the

farm buildings, so as to economise the piping, as also the cartage

of a largo weight of produce to the stall. The description of soil

is of little moment, so that it be thoroughly drained. I have

obtained equally good results from heavy clay as from a black

loam or sandy soil. The most important supply of liquid will

be derived from the cattle, and for its effectual collection stall-

feeding is the best system to follow.

The floor on which the animals stand should be made of

planks raised six or seven inches ; the ground may be covered

with asphalt, having a slope towards the channel behind the

cattle, which conveys the liquid to the tank ; the sparred floor is

so constructed as to require only a small portion of straw on its

surface for litter, while it readily allows the liquid to run through

and make its way into the channel, at the lower end of which it

is taken through a grating into the tank, I prefer a boarded
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floor used in this way for many reasons : it forms a warmer

bed than any other material, being a much better non-conductor

of heat than stone or tile, and tlie liquid is enabled to separate

and flow off more quickly than when it has to find its way among

straw in a compressed state, on a sloped stone floor ; it is, there-

fore, from this circumstance also a drier bed than any other at

present in use. By this plan but little liquid is absorbed by the

straw, which is an important consideration in farm management,

since it has been shown theoretically, and confirmed by practice,

that straw is so much more valuable for feeding purposes than

for litter, that a cheaper substitute as an absorbent or vehicle for

the liquid manure should be made use of. This is a question

of general economy, quite independent of the mode of using the

liquid afterwards. The primary and indispensable preliminary

for carrying out this process of irrigation, is the securing an

ample supply of water. This supply will be required not only

for the purpose of diluting the liquid manure, but also to furnish

additional dressings of water, so that the soil may never be parched

at the early stage of growth in the crop. From calculations which

Avill be given in detail further on, it will appear that, in con-

nexion with two large tanks, containing 25,000 gallons a-piece,

and a small extra tank, holding 5000 gallons, a stream furnish-

ing a constant yield of 7^ gallons per minute will meet all the

requirements of 10 acres of irrigated land.* This is on the sup-

position that irrigation will be carried on one day out of three,

or to the same extent working only half a day at a time. Any
less run than this will require more complicated arrangements or

the less perfect application of this system. In many cases this

supply can be obtained by tapping and collecting springs from a

higher level, also by making use of the outfall from as many
drains as possible, which, instead of being carried away indis-

criminately, should be taken into one main drain and then led

along the level into the tanks, or to some spot within reach of the

pumps. The surface-water can in many parts be collected and
turned to account, or a good supply may be had by sinking a well.

The peculiarities of the situation must, in each case, determine
the course to be preferred.

For the sake of giving a consistent and detailed view of the

course of action which I recommend, it is advisable for me to

take a special example which may be readily modified so as to

adapt it to occupations of various sizes. Let us then from a farm
of 150 or 200 acres lay off a square of 20 acres as the proportion

* This supply will provide not only for thai irrigation of three acres per week
with dilute summer- dressings, but also for a copious application of pure water to
two acres ; at this rate one -week's supply will dilute nearly all of the proposed
winter's stock, if it he really expedient to let this accumulate.—P. H. F.

B 2
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to be worked on the liquid manuip system ; tlie ground should

be level on the surface (not in high ridges), and divided into

four 5-acre fields
;
supposing the li(juid has to be forced through

the pipes by pumps, two will be required with plungers of

6^ inches diameter, having a stroke of 2 feet, with a speed of

20 revolutions per minute, and throwing 70 gallons per minute.*

The plungers should be of cast-iron, the valves of brass, and so

placed as to be easily accessible in case of requiring examination
;

a small brass cup connected by a cock to the barrel of the pump,
•close under the stuffing-box, will be found useful to prevent the

accumulation of air in the pumps, and also to facilitate their

starting. A large air-vessel should be placed on the delivery-

pipe, as close to the pumps as possible, and a safety-valve as well,

i need not suggest an arrangement of pumps, &c., as I presume in

an undertaking of this sort most men would place themselves under

the guidance of a person experienced in such matters. The centri-

fugal pump would be a most economical and efficient machine for

this purpose ; under ordinary pressure it performs a greater per-

centage of work in proportion to the power employed than can

be got out of the common lift and force pump ; the economy of

first cost, as well as of power,—the absence of all valves and air

vessels,— ease of motion and freedom from jerks,—the almost total

^impossibility of stoppages from choking (some solid substances

of moderate size can be forced through with perfect impunity),

—

these are advantages which should command an extensive employ-

ment of tbese pumps.
When the supply of water cannot be made to flow naturally

into the tanks, the pumps must be looked to for raising the

supply needed ; an additional suction-pipe and cocks will gene-

Tally effect this. A branch-pipe from the rising main should be

taken into both the tanks ; and by a simple arrangement of stop-

cocks, water or liquid manure may occasionally be discharged

into either tank with such force, before or during the time oi

pumping out, that little sediment will remain behind.

The fluid should only be charged with that amount of matter in

suspension which is due to its bulk. It is a mistake to put on the

liquid in a thick state, as it not only stops up the pores of the

soil by forming an incrustation on the surface, but is also in an

unfit state for immediate assimilation by the plants. The chief

value of liquid manure arises from its prompt action and imme-

* There are many advantages in having a good long stroke, as with the same
power the number of strokes made in a given time is thereby diminished, and
therefore the inertia of the fluij less frequently to be overcome ; the quantity of

water which at each closing of the fixed valve returns below it is less, and the

shakings in the joints of the mechanism, which are produced by changes in the

direction of the motion, are decreased.
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(liate efficacy, which arc due to the soluble state in which it.

holds the elements which form the structure of plants. Fibrous

matter, or particles, visible to the eye, and which may yet be
held in suspension, must be decomposed before they can be
absorbed by plants, as the most powerful microscope fails to

detect the apertures to their sponf^fioles. The conclusions of all

horticulturists are in favour of fre([uent applications of manure in

solution and very lar<i^ely diluted ; and on this practice depends
the profit to be gained, by a speedy conversion of manure into

food, and food into manure and money, so that the process may
be repeated four or five times in the season, illustrating the com-
mercial princij)le of quick returns. The cast-iron main leadings

from the pumps must be laid 20 inches underground, and termi-

nate in the centre of the ground to be irrigated ; the suction and
main pipe to be 4 inches inside diameter, and, as a rule, the

longer the suction-pipe the larger must be the diameter. This
will be all the fixed piping I propose to have. I may remark
that, in laying down pipes, every care should be taken to avoid

right-angle turns or sharp bends ; the disregard of this rule will

involve a great loss of power. The bad effect of angles on pipes

is clearly manifested in the experiments of Rennie, published in

the Philosophical Transactions of the Royal Society. From a
pipe 15 feet long, 1^ inch diameter, under a head of 4 feet, he
had delivered during equal intervals of time

—

Cubic feet.

From the straight pipe 4196
From tlie pipe with fifteen semicircular bends .. 3094

„ „ one right angle 3334

„ ,, with twenty-four riglit angles 1519

Another point worthy of attention is well stated in an able

French ti'eatise on hydraulics. " The pipes of which conduits

are formed are generally more or less deformed ; their section is

not always circular, and the interior surface is often coveretl with
superfluous ridges and asperities which retard the motion.

Where there are joints, the direction of the axis of the whole
conduit is not always an unbroken line; the interior surface is

not cylindrical ; the edges of some of the pipes advance inwards,,

and form projections ; the fluid lines which arrive at the projecting-

parts are arrested, divided, and sometimes thrown back ; hence
disturbances in the motion, loss of motive force, and a sensible

reduction in the discharge."

At that part of the main-pipe which coming from the home-
stall enters the square at A (if our area of 20 acres be represented

by the sketch below), a branch with two arms will have to be
brought to the surface of the land, and the same at the termina-

tion of the main-pipe at B. As only one of the two arms on each.
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branch will be in use in the same season, it will be necessary to

plug up the other. To either of these arms on the surface, light

cast-iron pipes, of 3-inch diameter, with turned and bored joints,

are to bo connected, long; enough to form a line of such piping to

the centre C (see shctcli) of each of tlie 5 acres requiring to be irri-

gated through the season. It will be necessary to have a yard or

156 yards X 312 yards.

A

V

Early Potatoes

orPeas.

OC"

I

/

/
/

/

%rs Grass.

/
/

/
' o
D D'

Oats. ^\
r

OC'" I

2'}^ years Grass.

/
/

/
/

/
/

/

so of 3-inch gutta-percha tube connecting this line of pipes with

the arm from the main-pipe, so as to compensate for any difference

of inclination in the ground. These pipes, from the nature of

the joints, can only form a straight level line, and therefore

require to be propped up, or the ground to be somewhat levelled

for their reception. The joints of these pipes should be rubbed

over witli tallow, or some such preparation, to prevent rust, and

make them easily separate when required. One set of them is

to bo taken up at the end of the season and relaid in the spring

on the next 5 acres, which come under irrigation in the rotation.
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The 10 Jicrcs which it is pi()])()scd yearly to irrigate, bein^i^ com-

posed of 5 acres of year-okl rye-grass, and 5 acres of two-year

old, these surface-pipes remain for two seasons unmoved. On
the line of pipe B there must be at point D a branch cast

on the pi}>e, to allow tlie otiier pipes to be attached when neces-

sary for irrigating that portion of land which is nearest to it.

Tliat the liquid may be equally distributed over every portion

of the square, other movable pipes will be required, which may
be applied at D and C, so as to form three leads DD', DD'", CD"

;

these may be of galvanized sheet-iron of 20 gauge, and 2^ inches

inside diameter, in lengths of 15 feet. The joints are formed of

a collar of vulcanized india-rubber, permanently bound round on

the end of one pipe, and fixed to the other by a cramp-iron

wedged up tight. A yard or two of gutta-percha should be used

to ease off' the bends at the different points of connection. ^
gutta-percha or other flexible pipe will be attached at D' D" D

,

commanding a range of 1:^ acres from each point. This pipe

for convenience may be joined in the middle by a brass screw

joint.

I have seen descriptions of distributing-maqhines recommended
as economizers of labour, &c., but their advantages, if they possess

any, are more than counterbalanced. The common form is an

arrangement for winding the hose round a drum, and in this

position the fluid is forced through and distributed from a nozzle

having a small orifice, and throwing the liquid to various distances

through the air. Such a machine, independent of its costliness,

has the disadvantage of causing a considerable loss of force pro-

portionate to the curvatures introduced. The amount of friction

and resistance thus brought into action causes a diminished ve-

locity in the fluid mass, which causes a reduction in the quantity

discharged.

At the mouth of the gutta-percha pipe, a small piece of metal
should be fixed at such an angle that the fluid, when forced

against it, distributes itself in a fish-tail form on the land. I

do not think it advisable to force the liquid through a small
orifice in the shape of a jet, as this involves loss of power as well

as of ammonia, and the person directing the pipe cannot insure

such an even delivery over the surface as when it is only thrown to

the distance of a few feet. To distribute evenly and weil is a

very nice operation, requiring care and attention. It seems of

little importance at the time, that a few yards in one place should
get twice or three times as much of dressing as another small
plot, and at first all looks uniform and fair- above; but as the

crop proceeds, the difference is shown to a line, by the uneven
growth which is exhibited. In considering the amount of piping,
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it will be seen that the only fixed underground pipes recjuired

are from A to B ; the total lengths will stand thus :

—

Yards.

A to B, 4 in. diameter cast-iron, say 156
Pipes from pumps to ground, ditto, ditto 50

A to cl
'"^ in. diameter 220

„ D to D', 2J in. diameter galvanised iron .. 80
„ D' to E, 2| in. diameter gutta percha .. 50

556

Tanks for holding the liquid manure should be provided
before the winter season commences, so that all the manure may
be scrupulously collected and saved. If the investment is made
by the landlord, on which the tenant is to pay a percentage,

circular tanks of brick set in cement, 12 to 14 feet deep, will be
found economical and convenient. If the tenant makes the

outlay himself on the strength of a long lease, a cheaper expe-

dient might be resorted to. I made two cheap tanks, which,

answered the purpose well
;
they were faced with rough outside

slabs of wood, supported by frames, and well packed behind
with dry black loam. Their size will be determined by the

number of cattle stall-fed through the winter, which in the

instance before us we will assume to be 50 head ; in fact, that

number may be kept in the stall all the year round. The liquid

will be stored from November to March, and the quantity

obtained will be not far from 5 gallons per head per day, besides

that which will be absorbed by litter. This calculation is made
on the supposition that boards are adopted, or some such plan

having the same end in view, so that the cattle will require but a

small quantity of straw for bedding, say from 3 to 4 lbs. per head
per day. It will be found that by the beginning of March 28,000

gallons of pure liquid manure will have been collected ; and to

contain the greater part of this a tank should be provided hold-

ing 25,000 gallons. Another similar tank will also be needed for

mixing the water and manure, connected with the former at the

bottom by a pipe, and provided with a valve for regulating the dilu-

tion. The contents of the tanks may therefore be 25,000 gallons

each. The size of these tanks will be 21 feet diameter and 12 feet

deep, inside measurement. A small well should be placed at the

bottom of the mixing-tank to receive the suction-pipe, so that

all the matter capable of being removed in suspension may be

pumped out at each operation. The end of the pipe must be

secured against the admission of substances likely to stick in the

valves ; and an easy mode of effecting this is by covering the

well with a perforated board, or the end of the pipe with a gutta-

percha bottle perforated.
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Some li;ive advocated the constant application of the manure

to the soil at all seasons, thus making- the land the storehouse for

the fertilising matter. It is a question as yet undecided whether

the same amount of liquid, applied as it is voided, tlirough the

winter season, will produce tlu; same weight of vegetable matter

as when stored in tanks for application during the growing season.

Much would doubtless depend on the description of soil, its

powers of retaining ammonia, and the amount of rainfall during-

the winter months.

I have stated that by March there will be 28,000 gallons of

urine for immediate distribution, the specific gravity of which,

if undiluted, will be from 1015 to 1018 ; this diluted with

84,000 gallons, or three times its weight, of water, will give

11,200 gallons for each of the 10 acres, which for an early dressing,

in the season when the ground is tolerably moist, will be ample.

Should dry weather set in after this, and the grass appear to be

standing still, that portion of the field required for the earliest

cutting may have a good dressing of water to hasten it forward.

The quantity of liquid manure produced throughout the summer
will be about 56,250 gallons, which, for an avei-age of soils and
seasons, may be diluted with nine times its bulk of water—thus

affording, when added to the pure liquid, 56,250 gallons for each

acre through the season, or four dressings of 14,000 gallons apiece

after the removal of the first cutting. The quantity of water, there-

fore, needed for the mere dilution of the liquid manure will be

590,250 gallons, or 2635 tons. This can only be considered an

approximation, as much depends on the temperature, moisture,

and description of the soil.

After dressing with the diluted manure, at an interval of a few
days (according to the weather), a dressing of plain water should

be applied. To succeed in obtaining the quickest possible growth,

the ground should never be allowed to become dry or parched
;

this must be prevented by as frequent waterings as are required

to effect this object. When the grass is long enough to protect

the surface, and afford shade from the heat of the sun and the

wind, nothing more will be needed.

Other valuable additions may be made to the contents of the

tanks, frequently at little expense, and which will greatly add
to the fertility of the land. Dead animals, after a certain amount
of dissection, will soon become liquefied, and in a fit state for

conveyance through the pipes. The ammoniacal liquor from a

neighbouring gas-work, if procured at a fair price, will be found
a powerful fertilizer ; its specific gravity, if good, will be 1025,

and it will bear large dilution. Occasional applications of guano,

sulphate of ammonia, and nitrate of soda, in quantities of from
1 to 3 cwts. per acre, sown broadcast, and immediately washed
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into tlio soil, -will be found useful in bringing up the land to a

high state of fertility ; and this should not be overlooked, espe-

cially where the land is at all below par.

It will be found then that, beyond the water wanted for the

actual dilution and conveyance of the manure, a large additional

supply can be used witli the greatest advantage and profit. A
good soaking of 1 inch in depth, equalling 22,000 gallons, or 100
tons per acre, after each dressing of diluted liquid, will amply
repay the cost ; and five such dressings on the acre would, for*

the 10 acres, raise a further demand for a million gallons, or

over 5000 tons ; and on many soils a larger quantity than this

would greatly increase the results, the lighter land taking a more
frequent and plentiful supply than the more compact and clayey

soils.

The best mode of cropping the 20 acres intended to be irri-

gated will be by adopting a four-course system, thus—1st, early

potatoes or peas
;
2nd, Italian rye-grass

;
3rd, Italian rye-grass

;

4th, oats. At the commencement the land should be well culti-

vated and highly manured for potatoes, which will come off the

land by the end of July ; it is then to be well scarified and
harrowed, so as to form a fine seed-bed : the grass-seed, at the

rate of 3 bushels to the acre, is then sown, and covered in with

a light seed-harrow, and afterwards rolled : if the land is not in

high condition, 2 cwts. of guano will assist in bringing forward

the plant, which will by this means be tolerably strong before

winter. Early in spring it will receive a good dressing of liquid

manure, and should be fit to cut from the middle of April to

the middle of May, varying according to situation and clittiate.

I was not able to adopt this system in Kincardineshire, as no

green-crop that I could grow would come off the ground early

enough to allow the grass-seed to be sown with a fair chance

of standing the winter in that northern climate ; but I know it

is adopted with success even as far north as the neighbourhood

of Edinburgh. I there followed a three-course system on my
irrigated ground—viz., 1st, turnips or potatoes; 2nd, grass; 3rd,

gi"ass, a portion of which was at times allowed to seed. The
grass was laid down in two sowings, during the spring, at an

interval of three weeks or a month, with 3 bushels of grass-seed

and 1^ bushels of oats per acre, all to be cut green. The addi-

tion of the oats greatly augmented the bulk of the first and
second cuttings, and at the same time- nursed up the young
grass. In Scotland there was a risk in sowing down the Italian

rye-grass with a grain-crop which was to be allowed to ripen,

as in a rainy season the grass will grow as rank as the crop

with which it is sown. Another disadvantage arises from the

liability of the grain-crop to lodge, thus destroying large patches
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of the grass. It mig-lit bo worth wlillo to ];vy down a fow acres

of permanent grass where an abundant supply of water can be

cheaply obtained, using at the same time some of the concen-

trated manures. The grasses should be selected from those

varieties which seem to thrive so well and attain such luxuriance

in the Cjaigentinny meadows, near Edinburgh : I may mention

the Meadow-foxtail, Cocksfoot, and Timothy, as being the most

prominent.

The Earl of Essex, at Cassiobury, keeps pumps constantly at

work forcing water from the river, by water-power, to a con-

siderable height and distance, and occupying one man through

the summer in distributing it by hose on the grass-land with

the best possible effect. Slight top-dressings are here used when
thought necessary. With pumps of the size before mentioned,

about IJ acre can receive a dressing of nearly an inch in depth

in the course of five hours with the aid of one man at the dis-

tributing-pipe.

I think it will be found that Italian rye-grass will yield a

larger return under irrigation than any other crop. Mr. Dickin-

son (to whom we are all greatly indebted . for having called

public attention to his very successful cultivation of this grass),

experimented, I believe, some years ago, on several different

gi'asses, under similar treatment, and found that the Italian pro-

duced a greater quantity of vegetable food than any other.

Analysis and experience have also proved it to be a very nutri-

tive plant, capable of producing as much milk or beef as any other

grass grown. One great inducement to apply the liquid to grass

in preference to other crops is, that from no other plant can you
get so quick or so many returns in the year ; whilst the resulting

consumption of such green-crops on the farm lays the foundation

for future fertility. The 10 acres of irrigated grass will yield

more food for summer soiling, and at a cheaper rate, than any
other system of cultivation at present known ; and the addition

of a large manure-heap at the end of the summer, representing

the heavy crops of grass consumed in the stall, will prove a

valuable gift to the remainder of the farm.

Attention must be called to the fact, that each crop should
not occupy the ground longer than its due portion of time. If

the rate of consumption does not clear the land quick enough,
the surplus should be cut, carried off the ground, and made
into hay. I have found from experience that an ox will eat, in

the house, 144 square yards of grass per week, the crop being a
good average one, probably weighing over 12 tons : this was
arrived at from a fortnight's observation of the quantity cut for

some 20 head of two-year olds and a few barren cows. At this

rate an acre will keep 33 head for one week. In the present



12 The Economical Application I

instance, the first tliree crops should be cut at tlic rate of from 1£
to 2 acres per week, thus clearing the 10 acres in from five to six

weeks : 1^^ acres will supply the green food required for the

50 head for one week, so that there should be from the'first three

t;uttings about 90 tons of green grass, the produce of about 7 acres

once cut, to make into hay : this will come in for use at the end
of the season, and make up for any deficiency in the last two
crops, if required.

It will be seen that the farm supplies the irrigated portion

with the liquid manure furnished by the keep of 50 head of stock

during 28 winter weeks, and gets in return the solid manure
made during 24 weeks in the summer, from the consumption of

some 500 tons of green grass.

That the irrigation system, combined with house-feeding,

enriches the whole farm, there is, I think, little doubt
;
my own

experience has satisfied me fully on that point ; but as to how
much of this increase of fertility is due to the balance of exchange
being in favour of the farm, or to the fact that the manure from
grass, as generally consumed on pasture, is almost valueless, is a

question yet to be determined.

No time should be lost in applying the liquid after the grass

has been removed, as by so doing you immediately prepare for

the growth of another crop. It must be remembered that there

arc only a few months of growing weather, therefore a loss of two
or three days after each cutting may make a difference, at the end
of the season, of one crop. Every effort should be made to produce
a heavy first cutting; success much depends on this : less space

is then required to furnish the amount of grass necessary for the

stock, and consequently there is less ground requiring irrigation

after the grass is taken off. With diligence and skilful manage-
ment five crops may be taken in the first season, and as many the

second. After this the land is broken up, and a heavy crop of

oats may then be expected.

The growth of a uniform supply of grass through the summer
and autumn is invaluable ; and towards the end of the season,

when pastures are bare and food scarce, a plentiful supply is by
this means insured, and the stock kept in a progressive state.

The Italian rye-grass remains longer palatable as food than grass

produced in the ordinary way, and may also be given fresh from

the scythe without any after-inconvenience to the animal. The
best time for cutting is just as the ear is shooting out; there is

at that time a fair proportion of solid matter in the plant, and

the ground is not robbed of its grain-producing elements. To
allude briefly to my own experience, I may state that, although

labouring under disadvantages as to climate, I succeeded in

raising very heavy grass-crops. In the summer of 1858 I took
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the following cuttings, wliicli, in the aggregate, measured 12 feet

in height, viz. :

—

ft. in.

1st cuttins, 22iul May 2 G high

2iid „ 28th June 3 0 „

3rd „ lOtli August •">(>„
4tli „ 17th Sci'tembci- .. ..2 0 „
5th „ 13th November .. .. 1 0 „

These crops were all consumed In the house ; and although there

were but d\ acres irrigated with lic^uid manure, for stall-feeding

through the summer, they maintained, with the aid of 8 acres of

water-meadow, 20 cows, 4 feeding cattle, 1 bull, 8 calves, the

partial keep of 5 cart-horses, and the total keep of a pony. The
8 acres of water-meadow are not to be considered as representing

tiie degree of fertility which the term of " water-meadow " sug-

gests to a Hampshire or a Devonshire man ; I only obtained a

very partial use of the water—seldom using it but at night, and

on Sunday when the mills were not requiring it. I kept the

returns of my live-stock, while feeding on grass, separate from

the produce of the winter green-crops, so that the one was quite

independent of the other ; but of the 20 cows, I think about five

were dry, on the average, through the grass season. The follow-

ing is the account in detail :

—

Cr. £ s. d.

1 bull keep through summer 3 00
4 cattle I'ecding 16 0 0
8 calves, value of food 14 0 0

Butter and cheese 94 9 0

.5 cart-horses (partial keep) 400
1 pony 400

135 9 0
Dr. £ s. d.

8 acres -water-meadow at 6? 48 0 0

I acre rape 6 00
1 acre cabbage-leaves 200

56 0 0

79 9 0

This account represents, as fairly as I can state it, the money-return

from 3J acres, which equals 24Z. an acre. This same land yielded

qrs. of oats per acre the year I took the farm, and was in

every way completelv run out. The cows giving milk were out

on the meadow for about three hours daily, where they had both

food and exercise. I never had any disease among my cattle,

which I attribute in a great measure to good ventilation. The
Italian rye-grass and house-feeding seemed to agree well with

the cows, as their skin testified. I found dairy-farming and the
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rearing of young stock the most profitable mode of converting

the grass into money. After stock-feeding for tlie first three

years, I therefore turned my attention principally to the dairy,

and the change worked an improvement on the balance-sheet.

For some time past my milk was sent daily 24 miles by rail,

and the butter went once a week a distance of 60 miles.

It will be seen from this that a very large number of stock can
be kept upon a few acres of Italian rye-grass cultivated in this

manner, and the land will be found to increase in fertility : you
may almost insure a rapid succession of growth when placed
under favourable conditions as to liquid manure and water. If

more grass is raised than is required for feeding, it may be left

for seed, and will in this way yield a large return. I have har-

vested as many as 79 bushels per acre in one crop ; this was
from the second year's growth.

We now come to the cost of pumps, pipeage, and tanks, which
depends on the price of iron at the time, the locality, and the

market from which the remaining apparatus is purchased—cir-

cumstances which will make the experience of one man differ

largely from that of another. I will, however, endeavour to take

a fair estimate of expenses for laying down the quantity of land

before mentioned at a rate at which it can be executed in many
districts. The excavation of the tanks will cost from 4(7. to 6c?.

per cubic yard, and there will be 208 cubic yards in each tank ;

the walls to be of brick, 4^ inches thick, laid in cement : they

will cost from 18Z. to 25Z. each. The price of iron pipes is now
5Z. 5*. per ton. There is supposed to be a stationary engine on
the farm (but better still if there is a water-wheel). The irri-

gation-works will employ 4-horse power for 50 days in the season,

and, therefore, must be charged with one-sixth of the first cost of

the engine ; the power required in most cases being small, unless

the fluid be forced to a great height, will not make a great demand
on the coals. The expenses of carrying out the system will stand

thus :

—

£ s. d.

Engine J of first cost 25 0 0
Circular briclc tanks 50 0 0
Pumps and fitting 45 0 0
Metal pipes, 4 in., 206 yds. at 2s. Qd 25 15 0
Drains, lead, laying, hemi), &c 3 5 0
Surface metal pipes, 3 in., 220 yds. at Is. M. .. 19 5 0
Galvanized pipes, 2J in., 80 yds. at Is. 2d 4 14 0
Metal branches, collars, cramp iron, &c 4 10 0
Gutta-percha pipe, 2j in., 50 yds. at 7s 17 10 0

„ „ 3 in., 4 yds. at 9s 1 16 0
Cocks, plugs, brass joints, and spreader 8 0 0
Contingencies 10 0 0

214 15 0
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The annual working-charges liavc next to be calculated, and

these will vary widely with di(ferent men. Some there are who
fail to perceive anything wrong until matters arrive at a climax

;

while others, more observant, and possessing mechanical taste,

at once, at the very commencement, detect the least thing out of

order. The ear of the latter at once discovers anything amiss

—

a loose bolt or a heated bearing, for instance ; while the attention

of the former is not aroused until some wheel or other has perhaps

been deprived of sundry teeth, or the whole machinery is reduced

to utter confusion : so much depends on care and management.

The subjoined may be considered a fair estimate :

—

£. s. d.

Interest and depi-eciatiou at 1h per cent, on 214Z. 15s. Qd. 16 1 9

Coals, 10 tons at 15s 7 10 0
Wages, half engineman's time at 3s. on 50 days .. .. 3 15 0
Labour, ditto at 2s 5 0 0

Kepairs 5 0 0

;- 37 G 9

N.B. Half the engineman's time is charged only, as it is presnmcd he will

be partly occupied ou smith or wright's work while the engine is going.

This amount, divided by the 10 acres in constant use, gives a

yearly charge of 3/. 14.?. Id. per acre ; and for this sum a con-

stant growth of grass is secured through the summer ; each acre

receives ten or twelve dressings of water and of manure, consisting

in the aggregate of from 800 to 1000 tons, and yielding in return

a fourfold produce ; while the fixed expenses, such a^ rent and

taxes, ploughing and seed, remain the same as under the pasturing

system. A centrifugal pump and gearing to throw the same
quantity of liquid would cost about 25/. Tanks might also be

roughly constructed by a tenant, as before mentioned, for about

half the sum charged, the soil excavated often being worth, as a

* In this amount is included payment for the use of a steam-engine working at

4-horse power for 50 days.

The 1 jO;. which is allowed for the cost of the engine will not supply a loco-

motive such as will be most generally available for farm purposes. Irrigation is

only charged with one-sixth of this cost, or 25/., on the supposition, rarely if ever

realised, that a farm-engine works 300 days in a year.

On this 25/. 7| per cent, is allowed for interest and depreciation, and about 2i
per cent. (5/. on 214/.) for repairs, and thus we arrive at a conclusion which assigns

21. 10s., or Is. per day, as payment for the use of a steam-engine. If four or five

times this sum be allowed, the merits of this question will not be materially affected,

and such instances of low estimates seem to be the rule rather than the exception

in our practice.

Most English farmers will consider that the cost of boarded floors ought to be
added to this estimate, for most exceptional must be the want of straw which
would lead them to provide these for their stock except with some ulterior view to

the use of liquid manure.—P. H. F.
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top-dressing, the cost of takin<j out. The difference of cost on
these two points would reduce the estimate by 45/. The cost of

my own machinery for irrigation was as follows :

—

£. s. d.

Tanks 25 0 0
Metal jnpcs, lead and laying 86 10 0
Cutting drains 200
Hydrants and brass joints 680
Manure pumps and fitting 30 10 0
Water pump .. ..

" 12 0 0
Shafting ft)V ditto 8 0 0
Gutta-porclia pipe, 90 yds 19 10 0

189 18 0

This was the expense on 20 acres, but only 12 acres were yearly

under the system ; this made the interest and depreciation

account 1/. 45. per acre of yearly charge.

My pumps and metal pipes have never cost anything for repairs

during the seven years I have worked them. The gutta-percha

pipe has required some patching, and, with the exception of the

outer length, will last for another twelve years, as far as present

appearances go. I cannot conclude without saying, that I found
the money expended in irrigation works to be a capital investment

;

and I think that, under fair ordinary circumstances, others adopt-

ing the system will meet with the same result.

17, Parliament-sti'eet, Westminster.

II.

—

Experiments xcitlt different Top-Dressings upon Wheat.

By Dr. Augustus Voelcker.

In 1859 I tried some experiments with top-dressings upon
wheat, and published an account of them in Vol. XX., Part II.,

of this Journal. Several of the experiments were attended with

results higlily satisfactory in an economical point of view, at a

time when the average price of wheat was only 42s. ])er quarter.

It seemed to me desirable to continue similar experiments upon
the wheat-crop, and 1 have now the pleasure of laying before the

members of the Royal Agricultural Society a short report of

wheat experiments made in 1860, and again in 1861.

Wheat Experiments made in 1860.

The season of 1860 was not very favourable for wheat, and the

general yield was below average. It therefore affords me pleasure

to report tliat in 1860 the wheat-crop on our farm on the whole
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was a fair avciajii^c crop, but my experiments, us in 1851), were
particularly successful.

The land on which the wheat was grown is considered deci-

dedly better than that on which my experinuMits were tri(?d in

18;>9. The soil was in a fine states of preparation on the surface^

.md extended to a depth of 9 or 10 inches.

The subsoil of most of the fields on our farm is a stiff clay ;

but in the case before us it is porous limestone-rubble, mixed with

clay, itself restinji^ on oolitic limestone-rock.

The land is well drained, and the field considered a good one?

for wheat, which has never been known to ha\e been blighted on
this spot, but has yielded well when in other fields it was defi-

cient or attacked by disease.

A large quantity of the soil from the exjierimental field (fiekl

Nos. 3 and 5 on the map of the Royal Agricultural College Farm)
was turned over and well mixed, so as to obtain a fair average

sample for an analysis, which gave the following results :

—

Composition of Soil in Field No. 3 and 5, Royal Agricultural College

Farm.
Calculated Dry..

Moisture IT'oO
Organic matter and water of combination .. 6'')() 8'OZ
Oxides of iron and alumina 16'07 19'48^

Carbonate of lime 12"88 15"61

Sulphate of lime -22 -27

Magnesia '57 "GO

Phosphoric acid "05 "OG-

Pota.sh -52 -(iS:

Soda -39 -48

Insoluble siliceous matter (chiefly clay) .. 45'14 54-71

100-00 100-00

This soil scarcely contains any siliceous sand separable hy,

washing, and consists principally of clay, mixed with a fair pro-^-

portion of carbonate of lime. It may be described as a goodn.

friable, calcareous clay-loam.

The whole field is tolerably level. The part reserved for the -

experiments was perfectly so, and the soil, as far as could be-

judged, of uniform depth. Its extent is 29^ acres, and the ])re-

ceding crop was beans.

Two acres covered with a very equal plant were measured out,

and carefully divided into 8 equal plots of J acre each. They
were surrounded on all sides by a considerable breadth of the

general wheat-crop. These 8 plots, with the exception of plot

No. 6, which was left unmanured, were top-dressed on the 27tlv

of March, as follows :

—

VOL. XXIII. C
•
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riot. Top-drcbsing.

__

Rato of

per Acre.

Cost
per Acre.

cwts. £. s. d.

I. 1 cwt. of a compound wheat-maii\ire 4 1 12 6
II. 2J 1 12 0

III. n 1 10 0

IV.
] 1 13 0

3 J

V. 3 0 3 0
VI.
VII. 2

bushels.

1 16 0

VIII. 32 0 16 0

The manures were all passed through a fine sieve, and, with the

exception of the soot, mixed with fine coal-ashes, and then sown
evenly over the different plots by Reeves' broad-cast manure
distributor. This machine is a capital implement for sowing
dry top-dressings. It is most essential that the mixtures should

be quite dry, for if in the least damp they do not fall regularly

upon the land, and the machine is apt to become clogged up.

This is especially the case with substances which, like common
salt, always feel more or less damp. Unless these are purposely

dried, or mixed with diy, fine sand, we find they cannot be
readily and evenly sown by this machine.

Plot I.—Top-dressed March 27 with compound wheat-manure,

produced :

—

cwt. qrs. lbs.

Com, Head 5 1 17

„ Tail 0 0 15

5 2 4

•Straw

7

2 26

Cavings

0

0 27

Chaff

0

1 15

Produce per Acre :

—

Cora (head and tail) 42 bushels 2 lbs.

Straw (including cavings and chaff) 1 ton 13 cwt. 1 qr. 20 lbs.

(Weight of bushel, 59 lbs.)

This wheat looked very healthy throughout the summer, but

did not yield so well as Nos. 2 and 5. The effects of the top-

dressing upon the young wheat were visible a week after its

application.

The wheat-manure analysis was found to contain in 100

parts :

—
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Moisture ]2-3r,

*Or<;anic niattor, ammoniacal salts, and water of conil)iiiatiou '12-?>^

Bi-piiosphatc of lime

Equal to bone-earth reudercd soluble (4'54)

Insoluble phosphates (bone-earth) (>'97

Sulphate of lime (anhydrous) 20-8i)

Sulphate of magnesia

Chloride of sodium (common salt) '^4'70

Nitrate of soda 4-()3

lusohible siliceous matter (sand) 3'93

100-00

*Containing nitrogen 3 .38

Equal to ammouia 4' 10

Plot II.—Top-dressed with Peruvian guano, produced:

—

cwt. qrs. lbs.

Corn, Head 5 3 23

„ Tail 0 0 13

G 0 8

Straw 8 1 6

Cavings 0 1 5

Chafif ,.. 0 1 20

Produce per acre :

—

Corn (head and tail) 46 bushels 6 lbs.

Straw (including cavings and chaff) 1 ton 16 cwt. 12 lbs.

The guano used in this experiment was genuine Peruvian of

superior quality, as will be seen by the following analysis :

—

Moisture 17-03

*Organic matter and ammoniacal salts .. .. 52-04

Phosphates of lime and magnesia 19-61

Alkaline salts 10-55

Containing phosphoric acid (1-22)

Sand -89

100-12

*Containing nitrogen 14-94
Equal to ammouia 18-14

Plot III.—Top-dressed with nitrate of soda, produced :

—

cwt. qrs. lbs.

Corn, Head 5 3 23
„ Tail 0 0 13

6 0 8
Straw 9 0 1
Cavings

0

0 21
Chaff 0 1 3

Produce per acre :

—

Corn (head and tail) 44 bushels 10 lbs.

Straw (including cavings and chaff) 1 ton 17 cwt. 3 qrs. 16 lbs.

A few days after the application of the nitrate of soda the plant

assumed a more intensely greeii colour, and for a long time after-

wards the effects of the nitrate were plainly shown bv this colour

h 2



20 Experiments with different Top-Dressings upon Wheat.

and tlic thriving condition of the wheat. The nitrate of soda

employed in this experiment was a good sample, as will be seen

by the following analysis :

—

Composition of Nitrate of Soda.

Moisture 2-09

Chloride of sodium 1"07

*Pure nitrate of soda 'J6-()5

Kaiid -19

lOO-OO

Plot IV.—Top-dressed with nitrate of soda and salt, pi'oduced :

—

cwt. qrs. Hk.

Corn, Head G 0 113

„ Tail 0 0 13

Gil
Straw 9 1 19

Cavings 01 0
Chafif 0 18

Produce per acre :

—

Corn (head and tail) 47 bushels 31 lbs.

Straw (including cavings and chaff) 1 ton 19 cwt. 3 qrs. 24 lbs.

This wheat looked remarkably healthy and succulent, and,

like the preceding three plots, of decidedly darker green than thai

on other plots.

Plot V.—Top-dressed with salt, produced :

—

cwt. qrs. Ili.-i.

Corn, Head 4 2 7

„ Tail 0 0 9

4 2 IG

Stravf 5 2 1

Cavings 0 0 21

Chaff 0 1 2

Produce per acre :

—

Corn (head and tail) 35 bushels 15 lbs.

Straw (including cavings and chafif) 1 ton 3 cwt. 3 qrs. IG lbs.

In comparison with the four preceding plots the Avheat on

Plot v., though healthy-looking, was backward and shorter in

the straw at harvest-time.

Plot \T.—Left unmanured, produced :

—

cw t. qrs. lbs.

Corn, Head 4 1 10

„ Tail 0 0 15

4 1 25

Straw GO 0
Cavings 0 0 14

Chatr" 0 0 19

Produce ix;r acre :

—

Corn (head and tail) 33 bushels 57 lbs.

Straw (including cavings and chaff) 1 ton 7 cwt. 20 lbs.
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Tlic've was not mucli clifTorpnce between tho appcaranco of this

crop and that on Ph)t V. At an early stage of growth the crops

on Ph)ts I., v., and VI. liad a less dark green colour in coin-

])arison with the others, and especially with those that were

top-dressed with nitrate of soda. The wheat stood perfectly

erect at harvest-time.

Plot VII.—Top-dressed March 27 with sulphate of ammonia,
produced :

—
cwt. qrs. lbs.

Com, Head 5 2 22

„ Tail 0 0 H
5 3 5

Straw 9 0 9
Cavings 0 0 20
Chaff Oil

Produce per acre :

—

Corn (head and tail) 44 bushels.

Straw (including cavings and chaff) 1 ton 18 cwt. 8 lbs.

The sulphate of ammonia was the ordinary commercial article,

and on analysis was found to contain :

—

Moisture C'.'iO

*Pure sulphate of ammonia 91'94

Mineral impurities 1"47

100-00

'Containing ammonia 2.3'68

Plot VIII.—Top-dressed with soot, produced :

—

cwt. qrs. lbs.

Corn, Head 5 1 19
'

„ Tail 0 0 8

3 1 27
Straw

7

3 25
Cavings

0
0 24

Chaff 0 1 6

Produce per acre :

—

Com (head and tail) 41 bushels 41 lbs.

Straw (including cavings and chaff) 1 ton 13 cwt. 3 qrs. 24 lbs.

The young wheat on this and on the preceding plot was not

quite so dark-coloured as on Plots III. and IV., and not quite so

strong as that dressed with Peruvian guano. No perceptible

difference was visible on Plots VII. and VIII.

An analysis of the soot furnished the following results :

—
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Composition of Commercial Soot.

Moisture 7-39

Organic matter 43-09

fSiil I ihato of ammonia 12*72
Insoluble siliceous matter ir>-12

Oxide of iron and alumina 6'ol

Carbonate of lime 10"63

Carbonate of magnesia 1'84

Alkaline salts (by diflercnce) 2"70

lOO-OO

Containing nitrogen .. '21

Equal to ammonia '25

fContaining ammonia 3' 29

The wheat was reaped towards tlie end of August, and threshed

out on the 27th of September, 1860.

There was no appreciable difference in the weight of the corn

grown on these 8 plots. On an average an imperial bushel

weighed 59 lbs. The produce per acre, therefore, was uniformly

calculated at 59 lbs. per bushel.

A glance at Tables I. and II. (page 23) will show several par-

ticulars to which attention may be directed,

1. The yield of the unmanured portion of this field was
34 bushels of corn and 1 ton 7 cwt. of straw per acre, which is

a tolerably good crop for a bad wheat-season.

In 1859—abetter season than 1860—the unmanured portion of

the experimental field yielded only 27 bushels of corn and
17 cwt. 3 qrs. of straw, in round numbers. Notwithstand-

ing the larger natural produce, due no doubt to the superior

character of the land on which the experiments were tried in

1860, several of the top-dressings gave a very considerable increase

both in grain and straw. We have thus here a partial proof that

nitrogenized top-dressings are not merely beneficial to wheat when
grown on poor land or soils out of condition, but that they may be

likewise applied with advantage to good wheat-land.

2. In 1859, the heaviest crop was produced by 6 cwt. of

Proctor's wheat-manure; in I860, by 1^ cwt. of nitrate of soda

and 3 cwt. of salt.

This dressing, it will be seen, gave no less than 47^ bushels of

grain and nearly 2 tons of straw per acre ; or an increase of

13 bushels of corn and 12J cwt. of straw over the unmanured
plot.

On soils in good condition, a top-dressing with 1^- cwt. of nitrate

of soda and 3 cwt. of salt, applied towards the end of March
or the beginning of April, is one of the best manuring mixtures

that can be employed.
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Tabmo I.

—

Showing the Produce, in lbs. and bushels* of Coi'n on Exjjeri-

manf.al Plots, calculated per Acre, and the Increase per Acre over

Unman ured Plot. {Weiglit per bushel, lbs.)

Plot. Manure employed per Acre.
Produce in Corn

per Acre.
Increase of Corn

per Acre.

I.

II.

III.

IV.

V.
VI.
VII.
VIII.

4 cwt. of wheat-manure

2 J cwt. of Peruvian guano
1^ cwt. of nitrate of soda .,

Ilj cwt. of nitrate of soda and'l

2 cwt. of sulphate of ammonia ..

11)3.

2480
2720
2U0G

2804

2080
2004
259G
24G0

bushels.

42

47J

35i
34
44
41§

lbs.

476
716
602

800

76
..

592
456

bushels.

8

lOi

13i

l.i

10

n

* In calculiiting the produce in bushels, the odd pounds have been omitted for convenience' sake.

Table If.

—

Showing the Produce in Sfi^aic per Acre, and Increase over

Unmanured Plot.

^hmure per Acre.

4 cwt. of wheat-manure

H cwt. of nitrate of soda

(3 cwt. of salt and cwt. of nitrate"!

\ of soda /

3 cwt. of salt

Unmanured
2 cwt. of sulphate of ammonia .

.

32 bushels of soot

Produce in Straw
per Acre.

Increase in Straw
per Acre.

tons cu t. qrs. lbs. cwt. qrs. lbs.

1 13 1 20 6 1 0

1 16 0 12 8 0 20
1 17 3 16 10 2 24

1 19 3 24 12 3 4
loss

I 3 3 16 3 1 4
1 7 0 20
1 18 0 8 10 3 IG

1 13 3 24 6 3 4

3. The special wheat-manure, which has a similar composition

to that used in 1859, did not give as favourable a result as nitrate

of soda and salt, nitrate of soda alone, sulphate of ammonia and
guano. This result seems to prove that whilst on good land

purely ammoniacal or nitrogenized manures may be most econo-

mically employed as top-dressings for wheat, on naturally poor

soils mixed mineral and nitrogenized manures are the most
desirable.

On such soils, especially when deficient in available phosphates,

a manure, containing phosphatic constituents as well as nitrates

and ammoniacal salts, applied at the rate of 4 or 5 cwt. per acre,

is likely to produce a heavier crop, and leave the land in a better

condition, than nitrate of soda and salt.

4. Nitrate of soda alone gave not nearly so good a result as

the same quantity of nitrate mixed with twice its weight of salt.

This agrees perfectly with my experience of 1859 ; it should
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llioiofore bp an invariablo rule to mix nitrate of soda with salt,

when it is to be used as a top-dressing for wheat.

5. Salt alone, practically speaking, hardly produced any increase

in the yield of grain, and slightly diminished the produce in straw.

Salt, aj)plied in any quantity to cereal crops and to grass-land,

certainly does not increase the produce. By checking oyer-

luxuriance it, to a certain extent, preyents the growth of jank
grasses, and produces a finer herbage ; and in the case of cereal

crops keeps the straw shorter, and thereby prevents their getting

lai(l at haryest-time.

(5. Peruvian guano stands second on the list in point of effi-

ciency. It gave, indeed, a very good result, having produced an
increase of 12^^^^ bushels of corn and 8 cwt. of straw, at a cost

of 1/. Us. Qd.

7. Ammoniacal salts and nitrate of soda appeared to increase

very considerably the produce in straw. Top-dressings, con-

sisting chiefly of ammoniacal compounds or nitrates, should

therefoi'e l^e used in moderate quantities. If large quantities are

put on the land, the sample of wheat is injured and the crop

Sikely to fall down, especially in wet seasons.

8. Where soot can be purchased at from 6r/. to 8c?. per bushel

it may be used with advantage, at the rate of 30 to 40 bushels per

acre, as a top-dressing for wheat, when a larger outlay of money
cannot be commanded.
To enable the reader to catch at a glance the relative advan-

tages and the clear profit which was realized by each of these

top-dressings, I have constructed the following table. The wheat

is valued at 645. per quarter, the average price in the market at the

time when it was threslied, and the straw at SOs. per ton, as a

usual selling price :

—

Tab I,;-: showing the. Money Value of the Increase in Corn and Straw per Acre

over the Unmanured Plot in Experimental Field, and the Clear Profit

after deducting the price paidfor Manures.

\

riot.

Money Increase in
Ciist of

Top-dicssings.
Clear Profit.

Corn. Straw.

I. 4 cwt. of -H-lieat-mamiro

II. 'Ih cwt. of Peruvian auauo
III. cwt. of nitrate of soda

jy ;(3 cwt. of salt and \h cwt.!

I of nitrate of soda ../

£. s. J.

3 4 0

4 16 9^
4 1

4"

5 8 0

0 10 0

£. s. d.

0 9 4J
0 12 .'U

0 16 r
0 19 2

loss

0 4 11

£. (/.

1 12 ()

1 12 6

1 10 0

1 13 0

0 3 0

£. s. d.

2 1 4i
3 16 7

3 7 5

4 14 2

0 2 1

VI.
j

Unmanured I .. 1

VII. '"'P'^^^e 4 0 0
i

0 U; 4 I 16 0 3 0 4
\ ammonia |

VIII. 32 bushels of soot .. .. 3 1 4 ' 0 10 2 I) IG 0 2 15 6
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Wc thus see :

—

1. That 1^ cwt. of nitrate of soda and 3 cwt. of salt gave by

far the most profitable return of all the top-dressinjjs.

2. 'J'hat guano gave a better return than sulphate of aunnonia.

3. That there; was hardly any economical advantage in apply-

ing salt alone as a tojwlressing.

4. That altliough the outlay for soot amounted to only IGs. per

acre, it gave a less profitable return than tlie most expensive

top-dressing in the list.

Wheat Experiments made in 18G1.

In the experiments which I tried in 1861, the same top-

<lrcssings as in 1860 were employed, with the exception of soot,

wliich was replaced by a manure called ulmate of ammonia.
Having given before the composition of the other top-dressings,

that of ulmate of ammonia alone requires to be here inserted.

A fair average sample produced the following results :

—

Composition of Ulmate of uimmonia.

Moisture 11-59

*Organic matter and ammoniacal salts 75'94

Oxides ol' iron, alumina, and traces of potash .. .. 2'f)2

Carbonate of lime 2'22

Alkalies, mas^nesia, &c 1'2G

Sand .. G-47

100-00

Containing nitrogen 11-93

Equal to ammonia ^ 14-49

On further examination I found that this manure contains only

2-05 per cent, of ammonia, in the shape of ammoniacal salts. It

tlierefore hardly deserves the name of ulmate of ammonia,— a

name which implies that most of the nitrogen present exists in

the shape of ready-formed ammonia, which is not the case ; the

nitrogen, of which there is a considerable quantity, occurs in the

shape of organic matter. The manure is, in fact, composed
almost entirely of nitrogenized organic matters, such as wool and
hair, which have been subjected to a peculiar process of prepa-

ration, that renders them much more soluble, and thus more
easily available for the use of plants than such refuse is in its

usual condition. Shoddy and wool-refuse are far too insoluble to

be useful as a top-dressing for wheat. But as wool-refuse contains

a great deal of nitrogen, I was anxious to experiment with this

preparation, which is called in commerce ulmate of ammonia.
The field on which the experiments were tried had a second

year's crop of seeds in 1859, which was fed off by sheep. The
land was clean and well cultivated. A portion of the soil was
submitted to a mechanical and to a chemical analysis ; it yielded

the following results :

—
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Composition of Soil in fJi'i Experimental Wlieat-Field ; Field JVo. 10 of
the Royal Agricultural College Farm, Cirencester.

a. Mechanical Analysis.

Moisture 1-51

Organic matter and water of comLinatioii .. 11 '08

Lime 10-82

Fine clay 52-0(?

Coarse clay and a little sand 24-53

100-00

Like most land in the neiglibourhoocl of Cirencester, tliis soil

contains very little sand that can be separated by washing.

b. Chemical Analysis.

Moisture
Organic matter and water of combination
Oxides of iron and alumina 14-25

Carbonate of lime 10-82
Sulphate of lime

Magnesia
Potash (sol. in acid solution)

Soda (sol. in acid solution)

Phosplioric acid

Insoluble siliceous matter (chiefly clay)..

1-51

11-08

•71

•51

•32

•05

•10

Gl-78

101-13

This soil resembles much in composition that on which the

experiments were made in 1860 : both are calcareous clay-loams.

There is, however, some difference between them. Field No. 19
contains rather more clay, and rests on a less porous subsoil than

field Nos. 3 and 5, on which the experiments were made in

1860. On the whole No. 19 is inferior to Nos. 3 and 5, and
probably not so uniform in its depth and general character as the

latter. The whole of this field was in wheat. Two acres of the

most uniform portion of the land Avere carefully divided into

8 equal plots, measuring exactly \ acre.

These plots were manured as follows :

—

Experiments, 18G1.

Plot.

I.

II.

III.

IV.

VI.
VII.

VIII.

Manure applied.

Peruvian guano
Wheat-manure (the same as iu 1860)

Nitrate of soda

Uuraanured
f Nitrate of soda

\Common salt

Common salt

Sulphate of ammoiiia
Ulmate of ammonia

Rate of Cost of
Dressing Man\irc
per Acre. per Acre.

cwt. £. s. d.

n 1 \1 6

4 1 12 0
1 2 C

"n
1

1 5 6
3
3 0 3 0

2 1 12 0

6 2 5 0
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Last season we purchased a first-rate sampk? of nitrate of soda,

containing in round numbers 97 ])er cent, of pure nitrate, at

15/. 10s. ])er ton, and sulphate of ammonia at IG/. per ton.

lioth these manures, tlierefore, were a good deal elieaper than in

1860. The price of the guano was 13/. a ton.

All the manures were finely sifted and mixed with coal-

ashes, and sown on the 5th of April with Reeves' broad-cast

distributor.

The effects of the top-dressing were most visible on the

2 plots to which nitrate of soda was applied, on which the usual

dark-green colour made its appearance in a lew days, and could

be observed for a long time afterwards.

Tire effects of the sulphate of ammonia and the guano were not

quite so soon exhibited, as was also the case with the special

wheat-manure.

I"or a long time no visible effects were produced by the ulmate

of ammonia manure, but subsequently the wheat on Plot VIII.

improved, and looked decidedly better than on the unmanured
part of the field, though it never acquired such a deep green

colour as that grown on the plots top-dressed with nitrate of soda

and the ammoniacal manures.

The crop was carefully reaped, and after threshing the corn

and straw, cavings and chaff Avere accurately weighed, and gave

the following results :

—

Table I.—1861.

Showing the Produce in lbs. ami bushels of Wheat of the Experimental

Plots, calculated per Acre.

(^Average weight per bushel, G2 lbs.)

Plot. Head. Tail.
Total in Bushels
of 62 lbs. each.

lbs. lbs. bush. lbs.

I. 2476 40 40 36

II. 2512 10 40 44

III. 2776 26 45 12

IV. 189fi 28 31 2

V. 1| cwt. of nitrate of soda and 3 cwt. of salt 2784 32 45 26

VI. 2336 10 37 52

VII. 2 cwt. of sulphate of ammonia 2708 46 44 'J6

VIII. 2392 36 39 10

There was no appreciable difference in the weight of the wheat

from the different plots. On an average it weighed 3 lbs. more

per bushel than the wheat grown in the preceding year.



'2S E.vperiiwjnts wit/t different Top-Dressings upon Wheat.

Tabu-; II.—18G1.

Siioa-inij the Produce in Straw, Cavings, and Chaff, of Experimental Flot.^,

calculated per Acre.

Plot.

I.

II.

III.

IV.

V.

VI.

VII.

Straw. Cavings. Chaff. Total.

toiiscwt. qrs. Ibs. cwt. qrs. lbs.

0
(2J C»l. Ul I'fl UVIUU I 1 1 1 o<
guano .. ../ ' '

^

U cwt. of Mheat-l
j „ 0 4

\ manure .. .. f

1^ cwt. of nitrati; ofj

soda
14 2 0

1 1

1 I

1 2

1 2

cwt. qrs. lbs. tonscwt.qrs. lbs.

2 22 ! 1 5 1 18

0 2

1 3

Unraanured .. ..'
|

0 IG 0 20

1 1 J cwt. of nitrate ofj

'soda and 3 cwt.j 1 3 0 12

of salt . . .
.

)

3 cwt. of salt ..
j

0 18 0 20 1 o 20

[2 cwt. of sulphate of

ammonia

3

24 ' 3

1 IG

1 10

0 6

0 0

2 10

1 3 0

1 9 1 24

1 1 0 18

I 9 0 U)

1 i;

3
(2 cwt. of sulphate of)

I ^
j\ ammonia ....);

i

|

VIII.
(fiewt. of ulmateof)

^ ^ j g ^ ^ g '

3 0 8 i 1 8 2 21
I ammonia .... I,

I'

\
'

\

For the sake of better comparison, the increase per acre in corn

and straw over the unmanured portion of the experimental field

is stated in the next table :

—

Table showing the Increased Produce per Acre in Corn and Straw
(including Cavings and Chaff) over the Unmanured Plot J V., in lbs. and
bushels.

2^ cwt. of Peruvian guano
4 cwt. of wheat-manure

\h cwt. of nitrate of soda

f
1^ cwt. of nitrate of soda and :i cwt.]

[ of salt (

3 cwt. of salt

2 cwt. of sulphate of ammonia
6 cwt. of ulmate of ammonia .

.

Total prodiice of unmanured plot

Increase In Corn
per Acre.

lbs.

r)92

604
878

892

422
830
.'504

1924

Increase in .Straw

per Acre.

bush. lbs.

9 34
9 42

14 10

14 24 1

G 50
i

0 1 0 22
13 24

!
0 6 2 14

8 8
j
0 7 2 6

31 2 1 1 0 18

tons cwt. qrs. lbs.

0 4 1 0

0 1 3 14
0 8 1 6

0 7 3 20

It will be seen that all the top-dressings produced a consider-

able increase in corn. Nitrate of soda and salt, as in former years,

g-ave the best return, though almost identical with that obtained

Irom nitrate of soda alone. Previously, both in 1859 and ISGO,

the addition of common salt to nitrate of soda had an excellent

effi'ct upon the crop. The apparent inefficiency of this admixture

in 1861 is the more surprising, as salt alone then produced an

increase of nearly 7 bushels of corn.

There are here several other anomalies against which we must
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not shut our eyes, for a faitlilull^-rccordcd field-exj)crimpnt,

though it may not fully decide the question for which it was
instituted, nevertheless is frequently useful in other respects, and
at all events never mischievous in its practical bearing, like ex-

periments which have been cooked so as to suit certain purposes,

or to support a fa\ ()urite theory.

Amongst the anomalous results in the preceding table may be

noticed the large increase in corn and straw obtained by sulphate

of ammonia. This increase is very much larger than that which
was realized bv its use in the preceding year, and likewise much
larger than the increase obtained by Peruvian guano. Indeed

the less favourable result which I'eruvian guano appears to have
produced in comparison Avith its effects uj>on the experimental

wheat-crop in the preceding year, is one of the most remarkable

of these anomalies.

It is difficult, if not impossible, to recognise a reason why in

one year guano should give a much more favourable result than

sulphate of ammonia, and in the next the latter should beat the

former by several bushels. We cannot attribute this variation to

difference of soil, as the experimental field in 1860 resembled
intimately in composition and general character that on which
the wheat experiments were performed in 1861. I can find no
other solution for these and other difficulties and anomalies than by
assuming that either the wheat-plant was not uniform in the experi-

mental plots, or that the soil varied in depth and in its physicai

character, so far as this is affected by the nature of the subsoil.

•- I have good reasons to believe that the soil indeed varies in

depth in different parts of the field. As the subsoil is retentive,

the surface on the more shallow parts of the field in wet seasons

often will remain soaked with water, when in deeper places the

excess of water can percolate to a greater depth before it is

arrested by the subsoil. A larger portion of cultivated soil

thus is left in a more perfectly drained condition, than on parts of

the field where a retentive clay subsoil comes nearer to the

surface. Where such inequalities in the depth of the soil exist,

and where the subsoil is of a close, retentive character, the culti-

vated portion of the soil must be much warmer in some places

than in others. Under such circumstances field-experiments

cannot furnish perfectly uniform results.

The plant, moreover, on this field was not so uniform as I could
have wished, affording in itself a strong indication of inequalities

in the depth or character of the soil. Indeed the produce of a
field when ascertained on several separate accurately-measured
plots, say of |^ or ^ acre each, is the best practical test I know for

ascertaining whether a field is uniform in its character or not.

Although the wheat experiments are vitiated to some cxtc nt by
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<-ircumstanccs over which I had no control, they are, nevertheless,

practically useful in showing that a liberal outlay in the purchase
of nitrogenized top-dressings is attended with great profit, parti-

cularly when the price of wheat is high. Nitrate of soda and
salt are best adapted to stiffish soils in good condition, and a

specially prepared mixed mineral and nitrogenized manure
to the soils which possess rather a lighter character or are natu-

rally ]K)or. On light land I would recommend the following

mixture, which I know from experience answers exceedingly well

in an economical point of view :—1^ cwt. of nitrate of soda,

3 cwt. of common salt, 2 cwt. of Peruvian guano, and 40 bushels

of soot.

The guano should first be passed through a fine sieve, and all

hard lumps be broken up,—a work which will be much facilitated

by the addition of some sharp siliceous sand to the lumps.

When sharp sand is not at hand, perfectly dry and sifted coal-

ashes or burnt clay may be used instead. The nitrate of soda and
salt should be passed in like manner through a fine sieve ; and as

these salts are always more or less damp, and therefore difficult to

sift, it is well to mix them previously with a dry substance in the

same manner as guano. The next step is to mix these sifted and
finely-powdered manures with a sufficient quantity of burnt clay

or coal-ashes to make up 20 bushels. These are finally mixed
with the 40 bushels of soot. Thus we obtain 60 bushels of a

manure, which will suffice for 3 acres. The 20 bushels which
have to be used per acre will cost about 25s., and I have no doubt
will be found a very economical and useful top-dressing for wheat.

The following table will show the commercial results of the

experiment, the wheat being valued at 50s. per quarter, the price

at which it was sold, and the straw at 30s. per ton :

—

Table showing the Money Value of Increase in Corn and Straw per Acre

over Onmanured Plot, and Clear Profit after deducting the Price paid

for Manures.

Plot.

Money Increase in

Corn. Straw.

Cost
of Nanure.

I.

11.

nr.
IV.

V.

VI.

VII.
{

VIII.
!{

2^ cwt. Peruvian guano
4 cwt. of wlieat-maiiure

IJ cwt. of niti-ate of soda
Unmanured
1^ cwt. of nitrate of soda"!

and cwt. of salt . . /
3 cwt. of salt

2 cwt. of sulphate ofl

ammonia )

6 cwt. of ulmate of am-)
inonia J

i. s.

•2 19

3 0

i 8

d.

8

5|
6

9 11

2 6

3 8

2 10 9

£. s.

0 6

0 2
0 12

0 11 10

0 1 9

0 9 11

0 11 3

£. s. d. £. s. d.

1 12 6 1 13 6*
1 12 0 1 11 3i
1 2 6 3 18 6

1 5 6 3 16 3

0 3 0 2 1 3

1 12 0 3 1 7

2 5 0 0 17 0
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This table is sufllcientlj simple and intelligible to need no

further remarks on my part. 1 therefore conclude this report on

wheat experiments with an acknowledgment of the obligations

under Avhich I am laid by Mr. Coleman, Professor of Agriculture

in the Royal Agricultural College, for the practical assistance

which he has kindly rendered me in carrying out the preceding

experiments.

Royal Agricultural College, Jan. 4, 1862.

III.

—

Report of Experiments made at Rodmcrsham, Kent, on tite

Growth of TFlieat bi/ different descriptions of Manure, for several

years in succession on the same Land. By J. B. Lawes, F.R.S.,

F.C.S., and Dr. J. H. Gilbert, F.R.S., F.C.S.

It is highly desirable, in a practical as well as scientific

point of A"iew, to determine, by means of careful experiments,

whether or not the action of particular manures on particular

crops is substantially similar in different descriptions of soil, and
in different localities. With a view to provide information on

this subject, a series of experiments was commenced in 1851 by
Mr. Keary, on the Home Farm of the Earl of Leicester, at

Holkham, in Norfolk ; the results of which were published in

this Journal in 1855 (vol. xvi., part 1). The crop selected was
wheat, and the arrangement of the manures was the same as on
some of the most important plots in the experimental field here at

Rothamsted (Herts), in which wheat has been grown every year

since 1844. Sir John M. Tylden, who is the president of an agri-

cultural club in the neighbourhood of Sittingbourne, in Kent, the

members of which are accustomed to make visits of inspection

of experimental or good practical farming, some years ago
induced the club to pay such a visit to Rothamsted ; after which
they very liberally undertook to conduct, at their own expense,

a sei'ies of experiments on the growth of wheat, the results of

which would compare with those already obtained at Holkham,
and with those of the experiments still in progress here at

Rothamsted.
Accordingly, a field of 3^ acres, at Rodmersham, about Si-

miles from Sittingbourne, was set apart for the purpose, and
divided into seven plots, of half an acie each, and the superinten-

dence of the experiments was confided to Mr. George Eley, of

Tong, who is the Secretary of the club.

The soil of the experimental field is described by Mr. Eley as
" a mixed clay, upon a chalk subsoil, lying from 4 to 6 feet below
the surface." The previous course of crops and management had
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been as follows:—In 1853, turnips, dressed witli 2 cwts. <i;uano

and 3 cwts. superphosphate of lime per acre, and the whole of

the crop fed on the land ; in 1854, barley ; and a good dressing

of London dung- for beans in 1855 ; this being the usual pre-

paration for wheat in that locality. The land was, therefore, to

use Mr. Eley's words, " in a well-cultivated and fertile state."

It was, in fact, as the results will show, in higher condition than

was desirable when the object was to determine the character of

the exhaustion, and therefore the character of the manures
required for the crop, in that particular soil, under the ordinary

system of cropping and management adopted. The action of

the different manures was, however, sufficiently characteristic

after the first ciop of wheat had been taken.

The manures were always mixed at Rothamsted, from the same
stocks as those employed for the Rothamsted experiments. The
arrangement of the experiments, and the description and quan-
tities of manure applied per acre, were as follows :

—

Plot 1. Unmanured.
Plot 2. Mixed mineral manure, composed of

—

300 lbs. sulphate of potass.

200 lbs. sulphate of soda.

100 lbs. sulphate of magnesia,

200 lbs. bone-ash i o i i ^ r i-
T rn 11 11 • -1* > ouperphosphate ol hnic.
150 lbs. sulphuric acid* j

i r i

Plot 3. Ammonia-salts, comprising

—

200 lbs. sulphate of ammonia.
200 lbs. muriate of ammonia.

Plot 4. " Ammonia-salts " (as plot 3), and " mixed mineral

manure " (as plot 2).

Plot 5. 540 lbs. Peruvian guano.

Plot 6. 2000 lbs. rape cake.

Plot 7. 14 tons farmyard manure.

The above quantities were applied annually for the first three

years of the experiments ; the arrangement was also the same for

the fourth year, with the exception that in experiments 2 and 4
the quantities of sulphate of potass were reduced from 300 lbs. to

200 lbs., and of sulphate of soda from 200 lbs. to 100 lbs. per

acre. In the fifth and sixth seasons the crop was grown without

any fresh application of manure.

By means of experiment 1, we ascertain the state of produc-

tiveness of the land without any manure, and so provide a stan-

dard by which to compare the effects of the different manures.

By means of experiments 2, 3, 4, 6, and 7, it is ascertained

whether a specially mineral, nitrogenous, or carbonaceous manure,

* Sp. gr. 1 • 7.
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or some combination of thom, is tho most cffoctive ; and by

means of the <^uano (experiment 5), which is the cheapest so-

called artificial manure containing a large proj)ortion both of

nitrogen and phosphates, we ai'e enabled to judge whether

increase of crop can be obtained profitably by the use of such a

combination.

The results obtained in each of the four years in which the

manures were applied, in the two succeeding years without manure,

and over the total period of six years, are given in a series of

tables as follow (pp. 34-38) :

—

Table I. The dressed corn per acre, in bushels and pecks, and
the total corn per acre, in lbs.

Table II. The straw (chaff, &c.) per acre, in ll)s., and the total

produce (corn and stiaw) per acre, in lbs.

Table III. The increase per acre, by manure, of dressed corn

(bushels and pecks), and of total corn (lbs.).

Table IV. The increase, per acre, of straw (chaff, &c.), in lbs.,

and the increase of total produce (corn and straw), in lbs.

Table V. The weight, per bushel, of dressed corn, and the

proportion of corn to 100 of straw in the produce, and in the

increase by manure.

In the first year of the experiments the unmanured plot gave
about 32^ bushels of dressed corn, and nearly 43 cwts. of straw

per acre ; the farmyard-manure gave only about 30f bushels of

dressed corn, but rather more than 56 cwts. of straw ; and the

greatest increase obtained by any of the manures was between
4 and 5 bushels of dressed corn, and between 15 and 16 cwts. of
straw. It is obvious that, even unmanured, the condition of the

land was almost as high as was compatible with the healthy

growth and proper ripening of the crop—that it was, in fact,

scarcely in a state to require manure at all, and therefore not in a

condition to show very prominently the characteristic action of

the different manures employed. The best preparation would
have been to grow a crop of wheat over the whole field without

manure, before commencing with the special manures. It is

unfortunate, too, that the manures were only applied during four

consecutive years ; that during the two succeeding years, without
manure, the seasons were very unfavourable, and the land had
become somewhat foul ; and that the experiments were entirely

stopped before the influence of the manures had ceased, and their

whole effect been ascertained.

Notwithstanding the unfavourable circumstances above men-
tioned, the results of the experiments at Rodmersham are very
valuable

;
and, taking into consideration the very different con-

dition of the land, they are entirely confirmatory of the con-
clusions that have been arrived at from experiments made

VOL. XXIII. D at
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at Rothainsteil, and elsewhere, • regarding tli'; character of the

manures required for the increased growth of wheat on land

under the ordinary conditions of cropping and cultivation in

our rotations. They are, moreover, perfectly consistent Avith the

experience of common practice on the point.

It is worthy of remark that after the land had been well

dunged, and grown a crop of beans, the greatest increase,

especially of corn, obtained in the first year was where the

manure was the most nitrogenous. Thus, the ammonia-salts

alone, the guano, and the rape-cake, each gave 4 to 5 bushels'

increase of dressed corn ; whilst the mineral manure, and the

mineral manure and ammonia-salts together, gave only about

1 bushel. The ammonia-salts alone also gave rather more in-

crease of straw than any of the other manures—more even than

the mixed mineral manure and ammonia-salts together. The
produce of the unmanured plot in the second and succeeding

years showed, however, that the condition of the land had then

become reduced ; and it is, therefore, from the average results of

each of the different manures taken over a series of years, that

we shall be able best to judge of the character of the exhaustion

induced by the growth of the wheat crop in that particular soil.

It is proposed to make a few comments : first, on the produce
during the four years of the application of the manures

;
secondly,

on that of the two years after the cessation of the manuring,
showing the influence of the residue of the manures previously

applied ; and then on the total amount of increase obtained in

the six years by the different manures.

Plot 1. Unmanured.—As already observed, the produce with-

out manure was, in the first year, about 32^ bushels of dressed

corn and nearly 43 cwts. of straw. In the five succeeding years

it was, respectively, 25;^, 24f, 19f, 7;^, and 15|^ bushels of dressed

corn, and about 22J, 24, 2>0^, 14^, and 16^ cwts. of straw. But,

a part only of this great reduction in the produce Avas due to the

reduction of the condition of the land as affected by previous

manuring
;

for, as already said, in the last two years of the experi-

ments the seasons were unfavourable and the land had become
somewhat foul. Excluding the first year, the average produce
of the next three years was 23J bushels of dressed corn, and
25|^ cwts. of straw ; and the average of the five years, without
manure, that is, excluding the first year and including the last

two unfavourable seasons, was IS^- bushels of dressed corn and
21^ cwts. of straw. Here at Rothamsted (Herts) where Avheat

had been grown without manure for a dozen previous conse-

cutive years, the average pioduce of the same five seasons was
16 bushels of dressed corn and 14|^ cwts. of straw, or 2^ bushels
of dressed corn and 7 cwts. of straw less than at Rodmersham



40 Experiments on the Growth of Wheat.

(Kent). But as a standard by which to compare the effects of

the different manures during the four years of their application

in the Kent experiments, it will be necessary to take the average

of the first four years without manure, which was 25i bushels of

dressed corn and about 30 cwts. of straw
;
against which there

j

were at Rothamsted (Herts), over the same seasons, only 17|- I

bushels of dressed corn and about 15^ cwts. of straw, or not

much more than two-thirds as much corn and half as much '

straw as at Rodmersham.
Plot 2. Mixed Minei-al Manure.—This manure supplied

potass, soda, lime, magnesia, phosphoric acid, and sulphuric

acid ; in fact, an abundance of nearly all the mineral constituents
'

required by the crop, excepting silica. The average annual
|

increase it yielded, over the four years of its application, was 1

about 3 bushels of dressed corn and 5J cwts. of straw. This was
j

almost precisely the same amount of increase of corn as was '

yielded by the same manures over the same seasons here at
;

Rothamsted, but nearly 4 cwts. more straw. :

Plot 3. Ammonia-Salts alone.—The quantity employed con- <

tained much more nitrogen than could be taken up by the increase
|

of produce, and quite as much as can be employed for the average
|

of soils and seasons without getting an over-luxuriant and laid

crop. The average annual increase yielded over the four years !

of the application was about 6 bushels of dressed corn and nearly '

13 cwts. of straw. This, again, was almost exactly the same
!

increase of corn, but nearly twice as much increase of straw, as

Avas obtained by the same manure, in the same seasons at Rotham-
sted, after their application there for a dozen years consecutively.

/ Both at Rodmersham and at Rothamsted, then, ammonia-salts I

alone increased the wheat-crop, for a series of successive years, \

considerably more than did mineral manure alone. I

Plot 4. Mixed Mineral Manure and Ammonia-Salts.—This
[

manure supplied the same mineral constituents as in experiment 2, (

and the same amount of ammonia, or nitrogen, as in experiment
|

3 ; but it contained no carbon, of which about 40 per cent, of the

dry substance of the crop consists. The average annual increase

it yielded over the four years was about 8 bushels of dressed corn i

and 21 cwts. of straw ; or about 5 bushels more corn and 15|- cwts.
'

more straw than by the mineral manure alone, and about 2 bushels

more corn and 8 cwts. more straw than by the ammonia-salts

alone.
J

It has been seen that both mineral manures alone, and ammo-
j

nia-salts alone, yielded almost identically the same amounts of
j

increase of corn over the first four years of the experiments at Rod-
j

mersham (Kent) as they did over the I'same years at Rothamsted

(Herts), where wheat had been grown for a dozen previous con- i

J
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srcutive years. Tlie incroaso of straw by each of those manures,

used scjiarately, was, however, greater in th(! Kent experiments

than at Kothamsted. The edect was ahogetlier different when
the mineral and nitrogenous manures were used ti)g(;ther ;—the

combination yiehling an average annual increase of about 21

bushels of corn and 22^ cwts. of straw at Kothamsted, against

only 8 bushels of corn and 21 cwts. of straw at Rodmersham.
Not only was the annual increase of both corn and straw the

greater at Kothamsted, but the actual produce per acre, per

annum, of dressed corn, was greater by about 5^ bushels
;
though

that of the straw was about 13 cwts. less.

In both localities, then, the mixed mineral and ammoniacal
manure greatly increased the crop, and the increase was greater

when tire two were used together than when each was used

separately. But at Kodmersham, where the land was in compara-

tively high condition, the heavy manuring tended to over-

luxuiiance, and excessive proportion of straw
;

whereas, at

Kothamsted, with an average of about half a ton less total pro-

duce per acre per annum, there was a considerably greater actual

amount of corn, and of course a greater proportion of corn to

straw, and also a greater increase of both corn and straw.

Plot 5. Guano.—The guano employed supplied a large

quantity of phosphate of lime, small quantities of alkaline salts,

and rather more than four-fifths as much ammonia or nitrogen

as the quantity of ammonia-salts of experiments 3 and 4. It

yielded an average annual increase of about 1^ bushel of dressed

corn, and 4|- cwts. of straw more than the ammonia-salts alone

;

and only about ^ bushel of dressed corn and 3J cwts. of straw

less than the mixed mineral manure and ammonia-salts together.

It will presently be seen that the guano gave far more increase,

in proportion to its cost, than any of the other manures.

Plot 6. Mape-cake.—The amount of rape-cake employed would
contain rather more nitrogen than the ammonia-salts of experi-

ments 3 and 4, but in a condition in which it would be more
slowly rendered available for the plant ; it would contain a con-

siderable quantity of mineral constituents ; also a lai-ge amount of

carbonaceous matter, yielding carbonic acid in the soil. It gave
only the same average annual increase of corn (about 8 bushels),

and 6f cwts. less straw than the mixed mineral manure and
ammonia-salts (plot 4), which contained a less total amount of

nitrogen, and no carbonaceous matter whatever. This is per-

fectly consistent with results obtained at Kothamsted, which show
the non-utility of supplying carbonaceous manure for wheat and
other grain-crops.

Plot 7. Farimjard Manure.—The quantity employed would
contain more of every constituent, mineral and organic, than the
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crop to bo grown ; and it would supply a large amount of avail-

able silica, and a large amount of carbonaceous matter beyond
that of any of tlie other manures. Notwithstanding this, it gave,

over the lour years of its application, an average annual produce

of about 3 bushels less dressed corn and about 11J cwts. less

straw than the mixed mineral manure and ammonia-salts ; and
about 2^ bushels less corn and about 8J cwts. less straw

than the guano—neither of which would supply either silica or

carbonaceous matter. This result is also perfectly consistent

with that obtained at Rothamsted and elsewhere. It is not to be
concluded from this, however, that the farmer may with impunity
grow large white-straw crops by means of artificial manures
without a due supply of farmyard manure to the land at some
period of the rotation.

Thus, the results obtained during the four yeais that the

manures were applied, showed that mineral manures increased the

wheat-crop but little, ammonia-salts much more, mineral manures
and ammonia-salts used together more than either, or both,

used separately ; that Peruvian guano, containing both mineral

and nitrogenous constituents, gave a considerable amount of

increase ; but that carbonaceous manures had no perceptible

effect. They further showed that the condition of the land was
higher than was desirable for the purposes of the experiments,

the result of which was, not only that the seasons set a limit to»

the amount of crop, and therefore to that of the increase produced,

below that which- the manures might otherwise have yielded, but

that the increase consisted of a ^ ery undue proportion of straw.

The first season after the cessation of the manuring (1859-60)

was a very unfavourable one, and the produce on the permanently
unmanured plot was only 7^ bushels of dressed corn, and about

14-| cwts. of straw. The next season (1860-61) was not very

much better, and yielded, on the same plot, only 15^ bushels of

dressed corn, and about 16| cwts. of straw. But the whole of

this decline of crop is not to be attributed either to gradual

reduction of the condition of the land, or to the badness of the

seasons
;

for, as already noticed, the land, which had for the

first few years been very clean, had, by this time, become some-

what foul by the continuous cropping.

Although the produce of the continuously unmanured plot,

which supplied the standard by which to compare that of the

others, was so much less during these two concluding years of the

experiments, the average increase of dressed corn on the other

plots, due to the residue of ihe manures previously applied, was,

in every case excepting that of the rape-cake, even somewhat
greater than during the seasons of the application. The increase
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of straw was, however, in (ivcry case exceptinfi;- that of the farm-

yard manure, less than formerly, and jjenerally very much less.

Thus, the amounts of increase obtained for two years alter the

application of the manures had been stopped, further show that

the condition of the land was too high for the full action of the

manures in the years of their application. They also show that

their influence was not even then exhausted ; and further evidence

of this is to be found in the fact, that calculation leads to the

conclusion that, in these Rodmersham experiments, there was a

less proportion of the nitrogen supplied in the manures in the

four years, recovered in the increase of the six years, and in

some cases much less, than is sometimes recovered in the crop

immediately succeeding the application of a rritrogenous manure.

Under favourable circumstances, from 40 to 50 per cent, of the

nitrogen supplied in an artificial manure for wheat may be

recovered in the increase of a first crop. But it is estimated that,

in the cases of the rape-cake and of the ammonia-salts alone,

there was only about one-fourth, and in those of the mineral

manure and ammonia-salts, and of the guano, under 40 per cent,

of the nitrogen supplied in the manure of the four years recovered

in the increase of the six years.

It will still be useful to give an estimate of the value of the

increase so far obtained, by the side of the cost of the manures
applied in one or two of the experiments.

The mixed mineral manures of plot 2 were far too expensive

in proportion to the amount of increase they yielded, for it to be

at all worth while to reckon the cost against the increase in their

case. Looking to the objects in view, it was still quite essential

to have the evidence of direct experiment as to their effect.

Ammonia-salts are, generally, neither so cheap a source of

nitrogen, nor are they, when used alone, so good a manure for

corn-crops as Peruvian guano, which contains a large proportion

of phosphates as well as nitrogen. Rape-cake, though a recog-

nised manure in the market for wheat, acts somewhat more
slowly for the amount of nitrogen it contains than guano. It

will be well, for the sake of comparison, to show the cost of the

manure, and the value of the increase of the three manures

—

rape-cake, ammonia-salts, and Peruvian guano. This is done in

the following table (p. 44).

Reckoning the value of the increase against the cost of the

manures, there is a considerable margin in favour both of the

ammonia-salts and the guano, but particularly of the guano. The
evidence further goes to show that these active nitrogenous

manures are by no means fully exhausted in the first year of

their application. The quantity of guano used—nearly 5 cwts.

to the acre—was, however, much more than is usually applied ;

indeed
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Table VI.

Manures applied per acre

in 4 Years.
Inci'ease obtained per acre

in 6 Years.

Price

per
Ton.

Corn. Straw.
Cost

of

Value

of
Dif-

Description.
Quan-
tities.

Bushels.
Price
per

Bushel.
Cwts.

Price

. per
Cwt.

Manure. Increase.
ference.

l!ape-cake
lbs.

8000
£.

5 10 46f

«. A.

7 0
s. (2.

1 3
£. s. a.

19 12 10

£. s. d.

21 I 4

£. s. d
18 6

Siilpbatc of Ammonia
JIm iate of Ammonia

800
800

15 0
20 0 j 36 7 0 692 1 3 12 10 0 IG 19 2 4 9 2

Peruvian Guano . 21G0 12 10 45J T 0 91 f 1 3 12 1 1 21 13 2 9 12 1

indeed, much more than it is desirable to apply in ordinary

practice. Nor should it be inferred from the plan and results of

these experiments, that the practice of growing a series of corn-

crops by means of artificial manures is to be recommended. But
when these results are considered by the side of those obtained at

Rothamsted, Holkham, and elsewhere, and with the light of the

common experience of almost every arable district of the country,

the practical conclusion undoubtedly is, that highly nitrogenous

manures much increase the produce of grain-crops under the cir-

cumstances in which these are generally grown in our rotations.

Peruvian guano, which contains a large quantity of phosphates,

as well as nitrogen-yielding matter, is one of the best artificial

manures for wheat ; and 2 to 3 cwts. per acre, sown broadcast

before the seed, and harrowed into the land, will generally be

sufficient. When ammonia-salts are used, about 2 cwts. per acre

may be employed, and 1 to 2 cwts. of superphosphate of lime

should at the same time be applied. The above quantities are

such as should generally be employed when the grain-crop is

grown in the ordinary course of rotation, and the land is con-

sidered to be not highly enough manured to carry as heavy a

crop as the average of seasons will well ripen.

But another great advantage to the farmer of the nitrogenous

and phosphatic manures now in such general use is that, provided

the land be well dunged once in the course of the rotation, he

may, without injury to it, by their means frequently take an

extra grain-crop in the course ;—for example, barley or oats

after wheat, as the description and condition of the soil and the

locality may indicate. In such cases, 1^ time or twice as much
of the artificial manure should be used as when the crop is grown
in the ordinary rotation.
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IV.

—

Faimj/ard Manure. By J. B. Lawes, Esq., F.R.S., F.C.S.*

Farmyakd manure is generally looked upon as the natural

manure of our crops. Artificial manures, on the other hand, are

frequently supposed to be mere stimulants ; and the very fact

that but a small quantity of them may produce as much increase

of crop as a very large quantity of farmyard manure is brought

as an argument against the use of the artificial manures. A few
observations upon the sources and the composition of farmyard

manure may therefore be of service.

It is well known that the straw of our corn-crops and the solid

and liquid excrements of horses and other animals fed in the

stables, sheds, and yards, are the substances which contribute to

form the heterogeneous mass csWeAfarmyard dunq. Let us esti-

mate what proportion of these various matters will, under given

circumstances, be included in the complex mass, and thence

endeavour to arrive at some conclusion as to its composition.

Suj)posethe case of a farm of 400 acres farmed on the 4-course

'I'otiil

Phospho-
ric Acid, Nitrogen

Total Dry
Matter.

Mineral
Matter

reckoned
as Phos-

Nitrogen.
calculated

as
(ash). phate of .\mmonia.

Lime.

lbs. lbs. lbs. lbs. lbs. lbs.

100 acres roots; half the]

crop = 6 tons per acre,
|

consumed at home,
j

29,5fi8 7,741 1686 2,411 2,512 3,050

give as manure . . 1

100 acres barley : ati

2500 lbs. straw perl

acre ; l-5th reckoned V 198,333 11,138 916 1,574 1,213 1,473
as food, and 4-5ths as

litter, give as manure 1

100 tons of hay con-j

sumed at home, give! 94,080 14,818 2267 3,124 3,808 4,624
as manure . . .

.

)

100 acres of wheat: at\

3000 lbs. straw per
acre; l-5th reckoned I

as food, and 4-5ths asl

235,200 14,850 1634 1,948 1,745 2,120

litter, give as manure /

Corn = 43,800 lbs. of]

oats, consumed by I

7,534 1,198 487 216 745 905horses, give as ma-j

20 tons of oilcake (lin-]

seed, rape, and cotton 1

seed), consumed at
j

9,930 3,295 2507 963 2,185 2,653

home, give as manure I

Total .. .. 574,645 53,040 9497 10,236 12,209 14,825

* This short treatise, which is extracted from an unpublished pamphlet by
the author's permission, will be found highly suggestive as to the economy of
fertilisers.—P. H. F.
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system, tliat hall" of the roots and 100 tons of hay are consumed
at the homestead, and that the whole of the straw of the corn-

crops is retained at home as food and litter. Let it further be
assumed that 12 horses have corn equal to 10 lbs. of oats per

head per <lay, and that about 10.9. per acre are expended in the

purchase of cake for feeding stock. Under these circumstances

the preceding table shows the amounts of the matters enumerated
entering into the home manures of the farm in the course of the

year.

These are, as nearly as can be reckoned, the average amounts
of the constituents enumerated that would contribute to the home
manure of the farm annually. But farmyard manure in the

fresh state and before it has undergone much decomposition, con-

tains about 70 per cent, of water, or 7 parts of water to 3 parts of

dry matter. The 574,645 lbs. of dry matter would thus be com-
bined with 1,340,838 lbs. of water, making together 1,915,483
lbs. = 855 tons (or an average of about 8|- tons for each of the 100
acres of root-crop), oifresli wi-decomposcd dung. In this state its

composition, per cent, and per ton, would be as follows :

—

Total Dry
Matter.

Total
Mineral
Matter.

Phosphoric
Acid,

reckoned as

Phosphate
of Lime.

Potash. Nitrogen.
Nitrogen

calculated as
Ammonia.

Per cent 30-0 2-77 0*50 0-53 0-64 0'77

lbs. lbs. lbs. lbs. lbs. lbs.

Per ton 672 62-0 ll-l 12-0 14-3 17-3

This is the composition of the fresh undecomposed dung cal-

culated from the average composition of the matters which are

supposed to enter into it.

The proportion of total dry matter given above is rather higher

than the average of results obtained at Rothamsted with good
box-dung ; it is also higher than the average of the results given

by Boussingault ; but is lower than the amount given by Pro-

fessor Voelcker for fresh dung.

The amount of mineral matter found by analysis in farmyard

manure is generally at least oncc-and-a-half or twice as much as

that contained in the clean food and litter, owing to the admix-

ture of dirt. The amount of mineral matter in fresh dung
due to the mineral constituents of the food and litter will pro-

bably seldom be much more than 3 per cent., but in rotten

dung that has not Avasted by drainage it may be considerably

more.

The calculated amount of nitrogen given above is almost

exactly the mean of the results of Boussingault and Voelcker on
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fresh (luno;, but it is rather less than has been found at Rothamsted
in <>;()()d box-chmg'.

But larmyard manure underjT^oes very considerable diminution

by decomposition, and especially when carted out and formed

into clamps. Hence the land would not receive so lara^e a quan-

tity of matter as has been above estimated. The amount of

organic matter diminishes very considerably, and in rotten dunjij^

the proportion of water is generally higher than above supposed.

It also too frecjuently happens that both mineral matter and nitro-

gen are allowed to go to waste by drainage or other mismanage-
ment. Otherwise, as the organic matter diminishes, the amount
both of mineral matter and of nitrogen should increase in propor-

tion to a given weight of the manure.

The composition and value of the manure is also very depend-
ent npon the quality of the food consumed by the animals that

help to produce it. Thus, if the same amount of dung had been

produced from the same materials above mentioned, excludiiuj

the 20 tons of oilcake, the yard of manure would have contained

2185 lbs. less of nitrogen, equal to 2653 lbs., or considerably

above a ton, less of ammonia ; and every ton of the dung Avould

have contained nitrogen equal to only about 14^ lbs. instead of

about \1\ lbs. of ammonia. In the one case the dung would be
called poor, and in the other the farmer might congratulate him-
self on having a yard of moderately good dung. Yet the whole
weight of dry substance added by the oilcake to each ton of

dung would only be about 11 lbs. ! a quantity which is so small

that neither the man that loaded the cart nor the horse that drew
the dung to the field would detect it. If 40 tons instead of 20
tons of oilcake had been employed with the same amount of

litter, only about another 11 lbs. of dry substance would be added
to each ton of the manure, but the yard of manure would then be
equal in quality to rich box-dung. In fact the consumption of

400/. worth, or about 40 tons of cake, would only add about 10
tons of dry substance to the manure heap, whilst the weight of

Peruvian guano obtained for the same money would be about
30 tons.

It is quite immaterial to the growth of the crops whether the

additional amount of nitrogen be purchased in the form of oil-

cake and so supplied to the land in the farmyard manure, or

whether it be purchased and applied in the form of artificial

manure, provided only that the requisite mineral constituents are

not wanting. It is also a matter of indifference to the crops

whether the necessary mineral constituents are supplied in the

form of the excrements of animals or of artificial manures. The
question is entirely one of economy, depending chiefly on the

relative prices of meat and corn and of cattle foods and artificial

manures.
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Average Composition, Ti:u Cent, and Per Ton, of various kinds of Agricultural
I'llODUCE, &C.

Per Cent. lbs. Per Ton.

Total
Dry

Mutter.

Total
Mineral
Matter
(ash).

Phos-
pburic
Acid,

reckoned
as Phos-
phate of

of Lime

Potash.
Nitro-

gen.

Total
Dry

Matter.

Total
Mineral
Matter
(Ash).

Phos-
phoric

reckoned
as Phos-
phate of
Lime.

PoUsh.
Nitro.

gen.

1. Linseed-cake .. 88 0 7*00 4*92 1 65 4 75 1971 156 8 110 2 37 0 106"4
2. Cotton seed-cake 89 0 8-00 7-00 3 •12 6 •50 1994 179 2 156*8 70 0 145'6

3. Rape-cake 89 0 8*00 5*75 1 76 5 00 1994 179 2 128*8 39 4 112"0
4. Linseed .. 9u 0 4*00 3' 38 1 •37 3 •80 2016 89 6 75*7 30 7 85" I

5. Beans 84 0 3*00 2-20 1 27 4 00 1882 67 2 49" 3 28 4 89'

6

84 5 2-40 1-84 0 96 3 40 1893 53 8 41-2 21 5 76"2

7. Tares .. .. 84 0 2-00 1"63 0 66 4 •20 1882 44 8 36*5 14 8 94'1

8. Lentils 88 0 3*00 1 "89 0 96 4 30 1971 67 2 42-3 21 5 96'3

9. Malt dust 94 0 8-50 5*23 2 12 4 20 2106 190 4 117'1 47-5 94 •!

10. Locust beans .. 85 0 1-75 1 25 1904 39 2 28-0

11. Indian meal 88 0 1'.30 1 '13 0 35 1 80 1971 29 1 25*3 7 8 40-3

12. Wheat .. .. 85 0 1 • 70 1*87 0 50 1 80 1904 38 1 42 "0 11- 2 40*3

13. Bailey .. .. 84 0 2*20 1-35 0-55 1 65 1882 49 3 30*2 12 3 37*0

14. Malt 95 0 2*60 1"60 0 65 1 70 2128 58 2 35-8 14- 6 38 •!

15. Oats 8t; 0 2-85 1-17 0 50 2 00 1926 63 8 20-2 11- 2 44'S
16. Fine pollard .. 86 0 5-60 6*44 1 46 2 60 1926 125 4 144-2 32- 7 68 "2

17. Coarse pollard 86 0 6*20 7-52 1 49 2 58 1926 138 9 168*4 33 4 57*8

18. Bran 80 0 6 "60 7" 95 1 45 2 55 1926 147- 8 178*1 32- 5 57«]

19. Clover-hay 84-0 7-50 1'25 1 30 2 50 1882 168- 0 28-0 29 1 56'(

20. Meadow-hay .. 84-0 6-00 0-88 1 50 1 50 1882 134- 4 19-7 33- 6 33-(

21. Bean-straw 82 5 5-55 0-90 1 11 0-90 1848 124- 3 20-2 24- 9 20-5

22. Pea-straw 82 0 5-95 0'85 0 89 1837 133- 3 19-0 19- 9

23. Wheat-straw .. 84- 0 5-00 0-55 0 65 0- 60 1882 112- 0 12-3 14- 6 13-4

24. Barley-straw .. 85-0 4'50 0-37 0- 63 0 50 1904 100 8 8-3 14- 1 ll'i

25. Oat-straw 83- 0 5-50 0M8 0 93 0 60 1859 123- 2 10-7 20- 8 13-'

26. Mangold-wurtzel 12 5 I'OO 0-09 0 25 0 25 280 22 • 4 2-0 5- 6 5-(

27. Swedish turnips U 0 0-CO 0-13 0 18 0 22 246* 13- 4 2-9 4- 0 4-!

28. Common turnips 8 0 0-68 0-11 0 29 0 18 179i 15- 2 2-5 6- 5 4^(

29. Potatoes .. 24 0 1-00 0-32 0 43 0 35 537^ 22- 4 7-2 9- 6 7-t

30. Carrots .. 13 5 0-70 0-13 0 23 0 20 302i 15- 7 2-9 5- 1 4-!

31. Parsnips .. 15 0 I'OO 0-42 0 36 0 22 336 22 4 9-4 8- 1 4-1

V.

—

Recent Improvements in Haymaking. By Mr. T. EowiCK,

Stoneleigh Abbey Farm, Warwickshire.

Prize Essay.

It has often been remarked, that while other branches of farm

management have made rapid progress of late years, this depart-

ment of the husbandman's calling remains nearly at a standstill.

This view is in one respect correct ; in another, its accuracy is

questionable. The process of making hay—its manipulation

so as to convert a growing juicy leaf into fodder in a state ol dry

fragrant preservation—is no doubt much the same as ever ; be-
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cause tlie essential conditions for (loinjr tliis on a large scale arc

beyond man's control ; and what he lias to do is, simply to make
the most of the opportunities presented to him. Therefore the

old adage, " Make hay while the sun shines," still holds true,

and will do so as long as haymaking is practised. But, on the

other hand, more hay, and of better ciuality is now grown, con-

sumed, and brought to market than formerly. A (juarter of a

century ago the parish of Kcnilvvorth did not sell twenty tons of

hay annually ; and that limited quantity had in some cases little

care bestowed upon it beyond being turned a few times in the

swathe. Now at least one hundred and twenty tons of choice

produce are each year sent to market. These facts may be taken

as an average sample of the position of our Midland districts

then and now : if some places could show a better account, others

would be as far behind us.

Very fortunately our subject does not require a full description

of the art and process of haymaking, otherwise we should be

tempted, after the example of other agricultural v/riters, to follow

the Middlesex account, either witli or without an ac knowledgment.

We speak only of such improvements as are "recent;" and we
are warranted in assuming that this word refers rather to modern
as contrasted with old-fashioned ways than to any given term of

years. An advanced farmer may have adopted, for ten years or

more, practices which, to the world at large, are quite recent

introductions.

It is evident, therefore, that these improvements must come
under one or other of the following divisions :

—

I. Lessened expense in the different operations ;
or,

II. Increase in the quantity or quality of the produce.

Although those persons who make a business of contracting

for haymaking in its season are unwilling to submit to lower

prices than formerly—say, for a crop of about 30 cwt., 15s.

per acre for the complete job, including thatching—yet this

does not prove that the process is not now more economi-
cally managed. Crops are generally heavier ; such persons

usually lack the aid of improved machinery
;

while, apart

from this, the rise in wages is of itself sufficient to account for

the price remaining comparatively the same. A century and a
half ago an able-bodied man's wages in this locality was 6rf.

per day in summer, and bd. in winter
;
they are now from 12s.

to 14s. per week, while the increase in his comforts is by
no means in the same proportion. And besides, the rates for

work of the same character differ greatly in different localities.

"VOL. XXIII. E
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A published statement of the cost of haymaking at Frocester

Court, in Gloucestershire makes the hand-mowing only 2a'. 6c?.

per acre, with \dd. for beer. The entire cost of haymaking is

entered, in 1851, at 7s. ^d. per acre over 123 acres; in 1852,
at 8s. 8c?. ; in 1856 and 1857, at 8s. In 1859 the mowing-
machine was used, in addition to the hay-tedders and horse-rake ;

and the whole cost of manual labour in mowing, making, carry-

ing, ricking, and thatching 170 acres was only 6s. per acre.

Now here, with an average breadth of 200 acres or thereabouts,

mowing by hand has ranged, in the past seven years, from 4s. Gc?.

to 6s. per acre ; while the whole operation, including thatching,

has varied from 17s. to lis. Qd. per acre; which price we have
not got below, even with the use of the mowing-machine, in the

last two years. These, however, have been seasons of great

summer rainfall, as the following extract from our register

shows :

—

Eainy Days. Depth of Rain.

June. July. June. July.

1858 .. 4 8 2-51 2-48

1859 .. .. 11 8 2-45 2-95

1860 .. .. 27 12 5-70 1-95

1861 .. .. 18 25 3-01 4-30

A glance at these notes also proves most incontestably that,

under any species of management, the state of the weather has

much to do with haymaking results.* In the two drier years hay
was well and easily got ; while in the two latter, the operation

bore a complete contrast to our earlier experience. In 1860 in

particular the chief difficulty was how to make hay in cloudy

weather alternating with pouring rain ; and the chief lesson learnt

was, that a strong staff of hands is essential. We managed, with

one of Burgess and Key's implements, to dispense with half-a-

dozen able-bodied mowers, while another half-dozen were also

frequently taken from their work on pressing occasions. As
regards the mowing-machine in that unfavourable season,

although there were many annoyances arising from stoppages

among tangled and heavy crops, yet we never lost an hour's

carrying by keeping it at work, while it • gave us a power over

the whole operation which could not otherwise have been

obtained.

This, therefore, leads us to refer, to improved machinery as

affecting the first branch of the subject. The haymaker, horse-

rake, and mowing-machine, have tended greatly to diminish the

amount of manual labour needed. The former implement has

* See Addendum on haymaking in a wet climate, p. 62, infra.
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been more or less before the public for the past fifty years
; yet

even now we probably do not turn it to as much account as

might profitably be done. Though many improvements have

been m.ide, its principle still remains unchanged. As to the

best mode of proceeding, wc are favoured Avith the following

details, taken from his own practice, by one of the largest manu-
facturers of this class of implements.* " Our mode of hay-

making," he writes, " is to put the tedding-machine into opera-

tion as soon as the scythes have got a fair start ahead, and to

work the machine across the swathes ohlupichj—generally endea-

vouring to work with the wind sideways to prevent the hay being

blown on to the horse. If the crop is unusually heavy, so that

the tines of the machine cannot get hold of it all at one turn, we
recommend that the field be twice gone over, the revolvers being

a little raised from the ground the first time, and then lowered

for the second bout sufficiently to complete the spreading after

the grass has been allowed to lie for a few hours ; the next ope-

ration with the machine should be performed with the second or

backward motion. After reversing the action of the machine,

the tines should be lowered till they just touch the ground
;
you

will then turn over and lighten up the hay, without knocking it

about as much as the first action does : we recommend that tbe

use of the reverse action be continued until the hay is completely

made.
" In selecting machines for preparing hay, we do not consider

there is anything saved by purchasing those at a low price. It

is also very important to select a strongly-made machine, with

the main driving-wheel separate from the road-wheel, so that, in

case of accident, it can be easily replaced without loss of time.

"It is generally acknowledged that hay made by machine is

much better than that made by hand. As to the quantity of work,

we consider our machine equal to twenty or thirty labourers

;

and as there are two strong springs to each fork-bar, the scatter-

ing is far more perfectly performed than it can possibly be by

hand.*'

Although a good hay-iedding machine can perform the work
of a score of hands, it by no means follows that these hands can

in all cases be dispensed with. On old park uplands, where
trees are abundant, or on low meadows where open trenches

prevail, the work not being straightforward, an equal amount of

saving cannot be obtained. But under most circumstances, with

crops either light or heavy, the tedding-machine has told most
advantageously both on the quality of the hay and the economy

* Messrs, Ashby and Co.

E 2
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and expedition witli which it is g-ot tog^ether. In good weather

the saving can hardly be over-estimated ; in a wet season, hand
labour has generally the preference—the reason being, that more
turnings in the swathe, and less spreading abroad, is then essen-

tial. One great point in making hay is not to knock it about

roughly when hall-made ; the tedding-machine should never be
used above once with the forward action ; it is too violent, and
shakes out the seeds, clover, and finer leaves. A slow back-

action is getting more and more into vogue ; and the Leeds
decision is a true echo of the opinion of intelligent men both
among makers and purchasers. A quiet-lifting reverse-action,

which just moves the hay to give free access for the sun and
wind, is all that is needed in a good machine after the tedding

has been fairly done. On very heavy crops a two-horse machine
is desirable, which may either work with double shafts or with

an extra wheel and pole—the latter being an exceptional arrange-

ment,* though easier for the horses. For crops under 2 tons per

acre, if not of coarse, tangled material, an implement of the

common size is sufficient. The roller in front, for preventing

the lodgment of grass, is a decided improvement, which may
well be styled " humanity for the horse."

Scarcely second in importance for extensive crops is the horse-

rake. Even where it is not employed for windrowing, there is

a great saving of labour by dispensing with hand-rakes for clear-

ing the ground. Supposing that you have three full sets of

waggons or carts loading together according to the old system,

with a pair of pitchers and one loader—all able and willing—to

each cart or waggon, you require nine hands for raking after,

in order to keep the work well together. Of these, six must be

able-bodied men, and the remainder stout lads. This is on the

supposition that, previous to the passage of the carts, the space

between the rows has not been raked. By the use of a good horse-

rake these nine hands—or twelve, if needful—are dispensed with.

Nor is this all ; for as the pitchers have not to wait for each

raker to unburden his drag, the waggon or cart is loaded one-

fourth sooner than would otherwise be the case. These men's

services are therefore available for the rick or for pitching, or for

any other duty. One man following with the horse-rake will

keep well up with the work, and give it a better finish. A
single-horse cart, with one man to pitch, a lad to load, and an-

other to rake after, speedily clears up what the horse-rake has

collected.

There is an advantage in this plan which must not be over-

* See Mr. Pertwee's letter, p. 55.
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looked. It is often possible to carry the bulk of a field when
the Takings are hardly fit for goins^ into the rick. In our late

wet seasons this has frequently happened. But a still greater

saving is effected when the hay is formed into windrows by the

horse-rake. Admitting, as in the case of the tedding-machine,

that there are circumstances—generally similar ones—under

which the liorse-rake cannot be profitably employed, we may
still assert that hundreds of crops which are now got together

exclusively by the old system of manual labour might be more
expeditiously and more economically managed in the way sug-

gested. For those who have not hitherto done so, these hints

may be of service. Do not set the teeth too near the ground
;

if the crop is heavy, take out a portion of them, and, with careful

management, the gain will be considerable. No rule can be laid

down to meet every case ; written descriptions can never super-

sede the guidance of common sense and practical experience.

Many who possess the choicest implements make as great mis-

takes as other people. With reference to this, we have much
pleasure in quoting some remarks with which Mr. C. Howard,
of Biddenham, Bedfordshire, has favoured us :

—

"This is not by any means a haymaking county, but the little

that is made is done as cheaply as in any county in England.
The system adopted by those who have these indispensable

implements to cheap haymaking—the haymaker and horse-rake

—is 'to shake the grass out with the former implement, then to

rake it into small hacks, or more frequently, if the weather is

fine, to dispense with that operation, and at once to drag it

into windrows by the horse-rake. These rows are then shaken
up by hand, or, if the hay is not too forward, by the machine.
I generally prefer the former plan, as much damage is often done
by the front action of the machine shaking a large portion of the

leaf off. These are then turned by the back action, which, with-
out shaking the hay too much, leaves it in a very light state for

both sun and wind to act upon it. This may appear a rather

summary mode of proceeding ; but as the hay in olir neighbour-
hood is largely grown upon meadoAvs which produce a coarse

description of grass, our great aim is to avoid doing too much
to it, so that it may get some little heat in the stack. To econo-

mise labour must be the chief study of the farmer, if he means
to be successful ; and I know of rio operation on the farm where
this principle can be brought to bear so much as in haymaking.
For with the m.achines I have named, and the mowers that are

now coming largely into use, a farmer may do without any, or

with very little, extra help during the busy season of haymaking.
Good and useful as these machines are, judgment is required in
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their use. I have often seen a haymaker going', with the hay in

much too forward a state, doing it mischief. Care also should

be taken in the setting of the horse-rake, that, while doing its

work thoroughly, it does not pull up dirt, moss, roots, iScc."

We now come to the latest though certainly not the least

important of the improvements recently introduced among the

implements used in haymaking. To say that all mowing-
machines have answered wherever they have been tried would
not be in accordance with facts. But where there has been failure

with the use of a good machine, that failure has generally resulted

more from bad or inefficient management than from anything

else. Some persons have forgotten that the mower is not like a

plough or a waggon, which might be entrusted into hands of

second-rate efficiency. On visiting a " model larm " last year,

at the close ol' harvest, we were rather surprised to see one of

Burgess and Key's latest and most improved implements lying

rusting outside, under the comfortless drip of an adjoining shed.

" It would not answer here ; we tried it for a couple of days,"

was the remark. One thing is certain, that if this specimen of

the care taken for its preservation were also a fair indication of

the trial it received, any disappointment or failure might be

readily accounted for. At all events, with one of the very same
make, we cut heavier crops, at the rate of an acre per hour, under

circumstances much more difficult to deal with. Our mode of

procedure was this : From among the best of the young fellows

in the stable, that one who had the most of a mechanical turn

was selected as driver. He had a youth in attendance, for throw-

ing off any of the swathe that might be in the way at the turn-

ings, and also for sharpening the spare-knife, that no delay

might occur. In heavy crops, or when the ground was damp, a

third horse was added in front ; and the horses were changed
about every three hours. This allowed two sets of horses to get

through a fair amount of work, before carrying could possibly

commence ; so that no opportunity of carting a load was ever

missed, through attention to the mower. In a good long day we
could cut, and have cut, with the mower and six scythes together,

eighteen acres of what is reckoned a full crop, on the banks of

the Avon. The driver had a bonus of one pound for each of the

past two years ; and he left the machine in creditable order at

the close of the season. On t^Vo occasions we had to telegraph

to Newgate Street for the du})licate of a working part which had

sustained injury ; and the wanting portion was at our local station

in six hours after date. But for a considerable amount of park-

timber, and several awkwardly shaped meadows with open

trenches, the number of men engaged in hand-mowing might
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have been reduced to two or three instead of six. As a West
Country farmer says, " High prices have been o;iven in this

neighbourhood for mowing during the past year or two, and the

mowing-machine was introduced most opportunely, to prevent

their being still higher." We cannot assert, as many have said,

that the hay appears to be easier " made " after the mowing-

machine than after the scythe ; neither can we see that lying as

it docs so much more over the ground is an advantage in a wet

season ; but there is certainly so much closer and more level a

cut with a well-made machine that the extra bulk of hay will, in

some cases, pay for wear and tear and working expenses.

With respect to the preference to be given to different makers'

implements, we are not called on here to offer an opinion. When
we refer to that of Burgess and Key we simply cite our own
experience. Wood's, however, has very justly been a general

favourite ; Samuelson's is also taking well in various localities.

There is room enough for all ; and we hope that all may get a

fair trial ; neither being thrown by the hedgeside, when the

slightest hitch occurs, nor yet sent to the village smithy for

repairs.

Mr. Pertwee, manager for Sir J. T. Tyrell, Bart., Boreham,

Chelmsford, who has been very successful with the use of Wood's
mower, has kindly supplied the following statement :—" Time is

everything in the matter ; and the man who makes, carries, and

secures his hay in good order in the shortest time is the most

successful manager. We set Wood's two-horse mower to work,

which is a first-rate little implement, cutting upon an average

from six to eight acres per day. The first day's work we allow

to remain untouched, as left by the mower in small cuts or

swathes, unless the weather should be very forcing ; for I do not

think it wise to move hay about too much. Next day, we use

the shaker—Howard's, or some other—with this improvement,

that we introduce, instead of a pair of shafts, a pole and an extra

wheel, which takes all the weight off the horses' back, putting

thereto a pair of light or old carriage horses. A man is mounted
on the box, and drives away famously. The grass so shaken

out is very soon made into hay, which we then rake into rows

with the horse-rake. After this, we run up every row of hay so

collected by Sir. J. Tyrell's cocking-rake (invented by himself),

which draws together very large heaps, 8 feet high. Two or

three men can follow with forks, and secure a large quantity in

the afternoon, or on the appearance of a storm, in quick time."

The use of the mowing-machine very fortunately demands
some amount of additional care in the preparation of the ground
for its action. The chain-harrow, roller, and clod-crusher are all
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profitable adjuncts for this purpose. Draining is also in some
cases called for, in order that open trenches may be filled up.

Thus, one jioint very greatly depends upon another : advances

in one department of farm management call for corresponding

advances in others. Levelling banks and high-backed lands

must soon be the order of the day.

The use of carts, instead of waggons, in hay carrying, has been
in some cases a great advantage. We find it so here ; for one

strong horse will take nearly as much on an old-fashioned broad-

wheeled dungcart (furnished with suitable gearing) as many folks

choose to place on a waggon drawn by two or three horses. But
you will say that the waggon can be left beside the rick while

the horses return afield for another load, whereas the horse must
remain in the cart during the process of unloading. By having

three props, one fastened to each shaft, and the other at the tail

of the cart, this objection is done away with, and we have never

had an accident arising from their use.

Introspect to the ricks themselves, great improvements have
taken place. Twenty or thirty years ago, a rick containing

25 tons was usually considered to be of full-sized bulk ; conse-

quently, with a multitude of small ricks, the amount of tops,

bottoms, and outsides was considerable. But ricks of double

that size are equally common now. And our own tastes lead us

to prefer the hundred-ton rick, standing 20 feet to the eaves when
well settled down, as being the most economical in erection

(where the breadth of hay is large), containing less of inferior

quality, improving that which is second-rate in itself, giving a

larger proportion of hay fit for hunters or coach-horses, and there-

fore of greater value to the farmer as grov/er or seller. In mak-
ing these large ricks a strong force of hands is no doubt essential

;

and a good rickmaker, who will both work well himself and
keep everyone else to his post, is a decided acquisition, even at

a high rate of wages. Portable scaffolds come into valuable use ;

and horse-power elevators—though giving the temptation to put

large lots together with undue haste and consequent loss—form

an investment which many will not be slow to adopt. Rick-
cloths, too, sufficiently numerous, and of the requisite dimensions,

are much more abundant of late years. They should be regarded

as a sine qua non on every hay-growing farm.

Before leaving the first part of the subject, one further

improvement, of comparatively recent, and, perhaps, limited

adoption, which affects alike the interests of employer and em-
ployed, the cost of labour, and the harmony and order of the

farm, demands more than a passing notice. The custom, espe-

cially prevalent in the Midland, Southern, and Western Counties,
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of paying for haymaking partly in money and partly in beer or

cider, is one of which every farmer lias found the aimoyance.

Does an accident occur ?—" It was the beer that did it." Are

there quarrels in the field ; loud words and summary dismissals?

—" The men had a drop too much." Does the work lag ? Do
the hands run to the pump the first thing in the morning ?

—

The cracked lips and furred tongue tell the same; tale. " The
great point on which most of us err is in mistaking stimulation

for strength : a pint of ale produces a temporary effect, which,

however, terminates in reaction, and the man is no further on

than he was before. Nothing but substantial and nutritious food

can effectively repair the waste of the system."

Mr. C. Howard, whose letter we have already quoted, adds

further :—" I hope you will show us how hay can be made
without tlie use of so much beer. Endeavour to strike a blow at

the system, which has caused so many misunderstandings between

masters and men, and so much misery to families. Beer, Beer,

BEER, is all the cry here in hay-time and harvest. I hope, how-

ever, to live to see the day when money-payments will be entirely

substituted." These remarks need no comment.

From the same county, J. Tucker, Esq., Pavenham (late High
Sheriff), favours us with the following :

—

" For the past eight years I have annually mov/n and made
into hay from 40 to 50 acres of grass and clover, and I believe

during the whole of that time not a drop of beer has been brought

into the field. We supply both mowers and haymakers with

coffee before dinner, and tea in the afternoon, milked and suf/ared,

as a substitute for beer, with which they are well satisfied. With
a little system, and small expense for apparatus, a large number
of hands can be readily, supplied.

" If the hands are at Avork late—which they often are, in carry-

ing and stacking—we give them bread-and-butter, with an extra

supply of tea, and with this they will work for any reasonable

time. As a question of cost, I do not believe—as I do it—that

there is any saving ; but even if more costly, I consider it a good

investment, if only to teach the uselessness of strong drinks to

working men."

From Somersetshire (Mr. Jarvis, Kilmington, near Frome),

we have similar testimony :

—

" I have now conducted my business eight years on strictly

total-abstinence principles, and find it much better every way
than the drinking system. It is not customary to give beer in

part of wages in this locality from September to May. But in

May it is usual to give men two pints of table-beer per day (until

haymaking commences), instead , of which I pay them one shilling
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per week in casli, maintaining that cash is the only proper pay-

ment lor labour. When we begin haym<aking 1 pay 85. per

week instead of beer for fourteen weeks, which generally finishes

up the harvest. The labourers provide themselves with a can of

tea or coffee, which, when necessary, they warm in the back-
kitchen.

"AVhcn 1 first adopted the plan I was told I should not find

men to do my work without drink ; but my experience is quite

the reverse, as I have never lacked men, although I strictly pro-

hibit any alcoholic liquors or smoking on the premises."

Coming farther north, we have been favoured by Mr. Wilson
(Newlands, near Mansfield, Nottinghamshire) with the following

accotint, which, though it has more special reference to the corn-

harvest, still points to results substantially the same :

—

" At the commencement of the season a stock of tea, coffee,

and sugar is laid in, made up by the dealer into parcels suitable

for use, according to the quantity required at any given time.

The proportions are 1 oz. of tea and 7 oz. of sugar (cheap

lump) to a gallon of water, with half a pint of milk ; or 4 oz.

coffee, 8 oz. sugar (brown) to about three quarts of water and one
quart of milk. The apparatus required is simply a coffee-boiler,

holding from 20 to 30 gallons, and a few tin or earthen vessels,

of any kind, holding two or three gallons each. The foreman's

wife has charge of the whole, and makes the quantity required

three times a-day
;
or, in the case of carting late at night, another

lot is made in the evening.
" A boy takes it round the fields, to the various parties engaged

in cutting, &c.. If the quantity is not above 5 or 6 gallons he

can manage it with two milk-cans and a pair of yokes on his

shoulders ; but usually he has a donkey with two large vessels

slung to his sides, holding, when required, fourteen gallons each.
" The usual staff on the farm is about twenty men and sixteen

boys, besides two or three men whose work prevents their taking

a full share of harvest duties. The hay does not require much
extra help ; but in corn harvest we get twenty to thirty, or even

more, extra hands. It is positively prohibited to bi'ing any kind

of intoxicating liquor into the field, and yet these extra men
(from Derbyshire, Lancashire, Ireland, as well as our own neigh-

bourhood), have never objected to the rule, or even made the

slightest complaint. When I have put the question to them,

they have in many cases at once stated that they felt the better

for their aljstinence, while none ever hinted that it interfered

with his working ability. Neither has any man, or party of

men, on this rule being explained to them, ever hesitated to

engage themselves.
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" The work is always lot by the acre, for money only, and then

an account is kept ol' the quantity of drink consumed by each

party. This is charged to them a,t the rate of 4d'. per gallon for

tea, and 5^/. for coffee, which is less than cost price, the object

being to n-gulate the quantity according to each man's capacity

or inclination. Some men will drink six cpiarts a-day, while the

average consumption is from three to four quarts a-day. The
weather will sometimes cause a variation of twenty-five or even

fifty per cent, in the daily requirements. The men employed at

carting and stacking the crop, which is paid for by the day, have

their tea or coffee—as much as required—without any stoppage.

" We are quite convinced that the men have more regular

appetites for nutritious food, that they enjoy better sleep at night,

are more fresh and vigorous in the morning, do more work, and do

it better than on the old system. Of course the saving to the

men is considerable. Their drink only costs them about four-

pence per day, while the ale and beer consumed in the neigh-

bourhood, is seldom much under and often over one shilling per

man per day : besides which, by doing more work, they earn

more money.
" The insinuation has sometimes been made that they obtain the

prohibited ale and beer 'on the sly.' This is probably true in

some odd cases, but with close scrutiny I never detected but one

such case in seven years ; and I believe that there is very little

deception practised even among the ' black sheep ' who may creep

in at a busy time among the other men."
Mr. Wilson's testimony is all the more valuable, since he has

probably done more than any other man to elucidate this par-

ticular subject. Reader and writer must alike thank him for the

above practical, AND practicable, information.

This brings us to the second branch of the subject, viz. :

—

Inceease in the Quantity or Quality op the Pboduce.

This is a legitimate branch of our subject, because whatever

affects the article grown, in either of the above respects, is natu-

rally and intimately connected with the " improvements in

haymaking," of which an account is requested. Whether the

cost of " getting " is diminished, or the saleable bulk and value

of the hay is increased, the farmer reaps the advantage. The
cost of haymaking could be reduced to a minimum, by leaving

the meadows or uplands without care, culture, or amelioration

;

but that would assuredly not tend to the profit of the occupier.

So, on the other hand, the quantity and quality of the produce

being greatly increased, a higher outlay for labour may in reality

be at a lower rate than the former minimiJm.
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Looking at the subject in this light, we have no hesitation in

saying that as much improvement has taken place of late in this

direction as in the simple manufacture of the produce. This
progress we specially owe to the contributions of Messrs. Lawes and
Gilbert to the Journal ; a few years ago, it was scarcely recognised

that both the quantity and quality of the hay crop are pretty much in

the farmer's own hands. Put on ammoniacal manures, and you get

a strong bulky produce, in which the ranker grasses predominate.

Apply phosphatic dressings, and the clovers and finer grasses

presently appear. Prepare a combination of the two, and a

desirable result should follow.* Our manure manufacturers of

repute, who have characters to lose, do this ready to our hand
;

and there can be no great hazard in putting on from 20s. to 30s.

worth of such dressings per acre—in damp weather in February
or March—whilst the prospect of a profitable return is highly

encouraging. This refers to grass land which receives such

applications regularly, or which is otherwise in good condition
;

with exhausted soils, more liberal treatment is required.

The following plan has been tried here extensively, and in-

variably with satisfactory results. Draw out a dunghill about

Christmas, containing 300 yards of good yard-manure. Throw
up in a heap six feet high, and mix with one ton of Peruvian
guano, two tons half-inch bones, and two tons of salt. Turn a

time or two, till the whole becomes a rich saponaceous mass.

Then cart on the turf not later than February
;
apply to twenty

acres—spread, chain-harrow, and spread again. After a week
or two little will be seen of it ; but at hay-time, as well as on the

aftermath, the results are readily visible. Similarly, by the

application of hot lime at from one to two tons per acre, on
pieces of sour grasses, or under trees where the Dactylis (jlomerata

abounds in all its coarse luxuriance, much improvement in the

herbage is produced.

Some meadows also get into such a worn-out condition, full of

moss and dry " bents," or stalks (which will take no heat in the

rick though carried apparently much too soon), that something

more is needed than the mere application of manure. Besides

renovating the soil, the seeds of the right plants must be restored.

We have for the past few years thus applied some quantity of

seeds every spring. The change is evident. A gentleman who
has had much experience in this line states his opinion that

* Witli reference to this assertion in the text, Mr. Lawes says—" The term
qnnUtij must, however, be restricted to the superiority of the clovers and finer

sorts of grasses to the coarser sorts of grasses. I do not think that we can, by any
system of manuring, produce pasture on land of inferior quality, which shall have
the fattening qualities of grass grown on laud of the best quality,"
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" most of the meadows and other j>;rass lands in this country

mipht be increased in bulk of produce from thirty to fifty per

cent., and the (|uality of the j^rass improved almost in the same
proportion." Still it is proba1)le that a considerable share of the

benefit thus received is due to the accc)in})anyinf>- cultural pro-

cesses—no less valuable in themselves, although combined with

other remedial measures. The case of a gentleman in the

Isle of Wight, who says that from an application «f good reno-

vating seeds he had a return of 2^- tons of good hay per acre,

where little but bents and rubbish grew before, is probably an
exceptional one.

In some parts of Essex, a valuable plan is adopted for securing

the marsh hay, and at the same time greatly increasing the bulk
of the produce. The hay is cut while young and full of sap

;

it is then carted green, and mixed in layers all through the stack

in the proportion of one load of barley or oat straw to four loads

of hay. This combination makes better liay than would other-

wise be secured ; but does not produce an article suited to the

market. Acting on this plan, we last season cut a seven-acre

piece of light clover aftermath, and mixed it with four or five

tons of nice sweet wheat straw. It heated moderately, and im-
parted an agreeable flavour to the whole. The little rick thus

gained has supplied sufficient fodder for cutting into chaff to meet
the requirements of fourteen . horses throughout the winter. It

has not, however, been put in their racks for their last baits at

night.

Among the general improvements of recent introduction may
be included that of earlier cutting. Practical botanists, like

Professor Buckrnan, say that this is a step in the right direction.

Greater pains are likewise bestowed in finishing and in thatch-

ing the ricks than in former days. It is not so common to find

hay ricks still uncovered a couple of months after the mass is got
together. And the difference in cost between prompt action and
following slower and more slovenly customs, is hardly worth the

mentioning. Wet spouts, extending several feet down the stack,

especially from the pitch-hole, spoiling probably half a ton of

hay, are a certain mark of careless management.
How to make the most of weathered hay in a wet season, is

a question which most consumers have at different times asked
themselves. One says, give a peck of salt to the ton, and you
will sweeten the lot. Vou may by so doing make it slightly

more palatable ; but the chances are that the deliquescent nature
of the salt turns the whole into a mouldy mass, if the hay was
not in the driest condition when got together. The writer has
for three seasons adopted the following plan, which he with con-
fidence recommends to others. Since he first published it, many
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have tried it, botli in making tlic ricks in summer and in using
them in winter. The point aimed at is to give an aromatic
flavour whicli shall be intrinsically good and safe in itself, and
which shall at the same time render the hay or clover palatable

to the stock fed upon it. This is accomplished by strewing a
little of the following mixture in the rick, while in process of
erection :

—

lbs.

Fenugreek,* powdered 112
Pimento 4
Aniseed 4
Carraways ^ 4
Cuminc 2

An outlay of 2^. 6c?. per ton will afford a sufficient application in

the majority of cases. And that horses or cattle will consume
the compound in preference to better lots not similarly treated,

we have had repeated and lengthened observation. An inquiry

being made as to how it affected the health of the animals fed

upon it, we were able last season thus to reply, " Our beasts,

numbering 170 head, came out with more than average bloom in

spring ; and the cow-doctor's bill, from November to April
inclusive (the hay-consuming months) has not run over three-

pence per head."

As an addendum we present a brief account of haymaldng in

a part of the country where the' influences of climate present

about as many difficulties as are often to be met with
;

for, after

all, much more depends upon these influences than on the skill

of man and the appliances within his reach. Docs any one
think that the fine green hay of Middlesex, or the useful but

more highly coloured qualities of the Midland ctiunties, could be
made in the same way, or even made at all, with the dripping

skies of Renfrewshire, or the West of Scotland ? A landowner

in that locality, D. Robie, Esq., Kilbarchan, near Paisley, who
combines science with practice in an eminent degree, favours us

for this paper with an account of the plans and practices there

adopted.

If we look at the rainfall, we shall find a depth—and also a

frequency of deposit—which would almost prevent hay being

* The use of fenugreek in small quantities has also been successfully introduced

at the Duke of Bedford's Home Farm at Woburn. To store cattle consuming
much straw-chaff with a moderate allowance of roots and meal, 2 oz. per head per

day may be given with good effect. It is also useful for fattening oxen. This

article is sold wholesale, unground, at a very moderate rate, about 1.5Z. per ton.

When ground and retailed, an enormous profit is charged. Every large farmer

who has steam-power and millstones should purchase wholesale. The stones will

be tainted for a while after this work, but the grinding of a few sacks of corn into

meal for stock would probably set all right. A fair trade in such substances as

this would soon supersede our much-puffed compounds.—P. H, F.
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made with us further south, unk^ss similar modes of action were

adoj)ted.
Rainy Days. Fall of Rain.

June. July. August. June. July. August.

18()0 .. ..21) 8 18 5-«5 4-87 5-35

18(il .. .. 11 22 28 2-45 O-Sf) 13-00

The register for August is also quoted, because th(> swampy
flooded meadows are chiefly " made " in that month : in the two

former months it is the " seed-hay " which is mostly saved. The
successful plan, says he, in this dripping climate is to put it into

small " coils " after being shaken out a little, each about the size of

a beehive, and then with a sweep of the hand the tails are gathered

under it, so that it gets the shape of an egg standing on the large

end. After one or two days, according to the weather, every

two are made into one, care being taken to put the surface of the

old in the bottom and heart of the new coil
;
they thus remain

till made into " tramp coles," containing 50 to 60 stone. Colour,

scent, and juice are preserved much better than by spreading

;

and it is thus constantly protected against water. Here the

old adage, " Make hay while the sun shines " is hardly applic-

able: but sun and light, though powerful agents for dissipating

the natural sap, might be dispensed with. Aeration is indis-

pensable. Bleaching has to be guarded against, by keeping the

grass in small cocks repeatedly turned, and little spread out. In a

succession of rainy days we do not turn swathe, because the upper
portion has become impervious to rain. When it does dry up,

turn no more than can be cocked. The juice, flavour, and colour

are the great points to preserve : it is important to preserve the

green matter of the leaves {^chloropJiylT). Therefore the action of

the sun's rays are to be provided against—the preservation of

flowers in green beauty, by bibulous paper, pressed hard down
and repeatedly changed, but in the dark, suggests a caution

against injudicious broadcasting to the sun's rays.

The preservation of seed-hay is effected in a most complete
manner. After standing a day or two in the stook, it is stored

in stacks containing some 24 to 36 sheaves, which, if made by a

practised hand, are quite impervious to rain. The dexterity

with which this simple operation is performed exceeds belief :

it often happens that a rain-cloud may be seen pouring down its

water in the distant horizon, but ere it arrives on the zenith of

the observant husbandman, several acres of his hay-seed are

already in the field stack. Thus it is saved, by being stormed, as

the local phrase well expresses it.

February, 1862.
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VI.— The Rot in Sheep : its Nature, Cause, Treatment, and

Prevention. By James Beaut Simonds, Professor of Cattle

Pathology at the Royal Veterinary College, Veterinary Inspector

to the Royal Agricultural Society, &c.

Introductory Observations.

We repeat but a truism when ue say that the health of the

animals of the farm, especially that of cattle, sheep, and pigs,

influences to a considerable extent the amount of wholesome food
Avhich is available for the people ; besides which, that it is also

an abiding source of solicitude to the agriculturist, for upon
it very frequently depends his own immediate success in the

practice of his profession. Whenever, therefore, disease assumes
an extraordinary type, spreading far and wide, and destroying

in its progress many of the animals which supply our daily

wants, the interests not only of the agriculturist, but of the

entire community, are so far jeopardised, that on all sides

inquiries are made as to the means which are best calculated to

effect a diminution either of the extension or fatality of the

malady.

During the past year— 1860— an event of this kind was
witnessed in the immense losses which occurred among sheep

from rot : nor can it be affirmed that even now these have
entirely ceased, or that any additional securitv exists against the

disease being equally as destructive in succeeding years. Under
such circumstances it is evident that benefit can alone arise from

an accurate investigation of the pathology of the affection, as also

of its causes, and of the laws regulating its spread. An inquiry

of this kind was originally ordered to be made by the Royal Agri-
cultural Society, which had, as its immediate result, the delivery of

a lecture on the subject before the members, by the author of the

present thesis. The views then given expression to were thought

of sufficient practical importance to warrant their publication in

a more available form for future reference than was afforded by
the columns of the daily press ; and accordingly the author was
instructed to arrange the matter both for a pamphlet and also

the pages of the Society's Journal.

Antiquity and Extent of Rot.

The frequent occurrence, insidious progress, and fatality of rot

place it at the head of the most serious affections to which sheep

are liable. In this country no single disease produces such destruc-

tive effects ; but on the Continent its fatality is probably now and
then equalled by the ovine small-pox, a malady against which our

sheep are protected in a great measure by our insular position.
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Rot is one of the most ancient disoasos witli wliich wo an*

acquainted. Tlic earliest writers on husbandry, as well as on

the affections of cattle and sheep, make frequent mention of its

ravajjcs, and speak of a variety of causes as beinjj in operation

in producinj^ it. Googe, Mascall, and h'itzherbcrt are among
those of the llkli century ; and Mr. Youatt, in his work on
' Sheej),^ remarks that even Hippocrates gave a very faithful

account of the malady, " erring only in considering the flukes as

hydatids ; or rather his attention was confined to the hydatids,

which are now frequently found in the liver of the sheep."

The disease would appear to belong to no particular country
;

and perhaps there are few if any parts of the globe where sheep

have been domesticated in which it does not occasionally prevail.

A fact of this kind is of much importance, because it goes very

far to negative many of the views which are entertained with

regard to local causes of the affection. For example, some persons

in the present day speak of the deleterious effects of certain grasses,

such as the " carnation-grass ;"* but this, like many other plants,

similarly regarded, grows only in wet and undrained localities,

and, consequently, its existence is but an indication of danger-

ous pasturage. It may be affirmed that several of the supposed
deleterious plants do not belong to Egypt nor to Australia, nor to

many other parts of the world where rot is met with
;
vegetables

of a special or particular variety being, as is well known, far

more restricted in their distribution than even the lowest forms
of animal life. Wherever, however, the disease is manifested,

there the mortality will be found equal to our own, be this in the

eastern or western hemispheres, in the torrid or frigid zones.

Mr. Youatt observes that " many sheep are destroyed by the rot

in Germany. In the north of France," he adds, "they are fre-

quently swept away by it, and in the winter of 1801) scarcely a

merino in the whole of that kingdom escaped. It is destruc-

tive as far north in Europe as Norway, and even the most
southern provinces of Spain have had occasion to mourn its

ravages. It has thinned many a flock in North America, and in

Van Diemen's Land and Australia it has occasionally been as

destructive as on the worst undrained land in England."!

MM. Hamont and Fischer, of the Veterinary School of Aljou-

* Discussion on Rot. Royal Agricultural Society, February 20th, 1S61. See
also the Society's Journal, prissim.

" Carnation grass," correctly speaking, is a sedge, the Carcx pracox. It is well
known in the eastern counties. It has a creeping root like couch

—

Triticum rcpcns
—and owes its name to the colour of its leaves, which are of bluish green or
glaucous hue.

+ ' Sheep : their Breeds, Management and Diseases,' p. 44.^.

VOL. xxiir. F
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Zabel, in their treatise on the disease—a translation of which
will be found in the seventh volume of ' The Veterinarian,' 1834

—

state that " it appears every year in Egypt after the fall of the
Nile, and follows and keeps pace with the subsidence of the

waters. In the superior j>arts of Upper Egypt it commences
about the end of July ; nearer Cairo in August ; in the environs
of the ca])it;il in October and November ; and during the months
of December, January, and February, in the Delfci. It is most
obstinate, and continues the longest, in the neighbourhood of the
confluence of the waters. In Lower Egypt it lasts about 120 or

130 days, and it disappears soonest and is least fatal when the
rise of the Nile has not been considerable. Desolation and death
accompany it wherever it passes. The Arabs say that this pest

annually destroys 16,000 sheep in Egypt, and that its victims
usually perish on the twenty-fifth, thirtieth, thirty-fifth, or fortieth

day after the apparent attack."

Without entering into further particulars of the ancient history

or wide-spread existence of rot—the facts we have narrated being
sufficient for our purpose—we pass on to speak of its various

outbreaks in our own country.

Periodic Outbreaks.

The most reliable accounts we have met with of some of the

early devastations from this disease are to be found in Ellis's

Shepherd's Sure Guide, 1749. Speaking of " the great losses that

several farmers sustained by the most noted sheep-rot of 1735,"

he says, " A farmer living in the vale of Aylesbury, who rented

a farm of 165Z. a year, declared to me he had lost two flocks of

his folding sheep by the rot between May 1735 and May 1736,

and thus came to great poverty indeed, for he never could sur-

mount the loss of 300 sheep in one year.

" Another vale-farmer, living at Stutely, rotted his large flock

by keeping them too long before he had them to market, and,

v/hen he did, the sheep were so lean that he could make no more

than 6c?. apiece of them, and at this price he sold 100 in

Leighton market in October 1735, rather than drive them home
again. He was sure they would die, and, dying under a lean

rot, they would be only fit for dunging the ground with ; for this

rot came on so fast, and was so severe and general a one, that

thousands of sheep were not worth offering for sale.

" This rot of sheep and lambs was the most general one, I

believe, that has happened in the memory of man, because it

rotted those deer, sheep, lambs, hares, and coneys, that fed on

lands where rain-waters were retained on or near the surface of

the earth for some time ; and as I have elsewhere observed, the
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(load bodies of rotten sheep were so numerous in roads, lanes,

antl fields, that their carrion stench and smell proved extremely

offensive to the neighbouring parts and to passant travellers."

Kllis also describes another visitation in 1747, dependiiig on

a wet sj)rlHg which succeeded a very mild winter. The rain, he

says, began to fall at the beginning of May, and contiruied with

but few intermissions throughout the month, as also that ol June
and part of July. " From all which," he remarks, " 1 would
observe to my reader that a Midsummer rot ensued, and great

numbers of vale-sheep became tainted by it, as did many also in

the Middlesex grounds."

The year 17()6 witnessed another and far more serious outbreak

tlian that of '47. It is thus spoken of by Mills in his Treatise

on Cattle, 1776. " Too rainy a season is very prejudicial to

sheep, as was remarkably experienced all over JEuf/land in the

summer of 176G, when whole flocks perished with the rot."

The next visitation in the order of time, of which we have been
able to collect some particulars, is mentioned by Dr. E. Harrison

in his Inquiry into the Rot in Sheep and other Animals, 1804^
He says that "in the year 1792 the country was uncommonly-
wet from the great quantities of rain which fell in the summer
months, and this was a most destructive year to sheep and other

animals. In the human subject, agues, remittants, and bilious

autumnal fevers, were also prevalent in many places. Graziers
soon took alarm and became very solicitous about their Hocks.

A breeder of rams informed me that to save his finest sheep he
put them into closes which during an occupation of 40 years

had never been known to rot, but he had the misfortune to lose

them all. He was equally surprised to find that other pastures

which had frequently produced the rot were this season free from
it." Harrison adds, that, " upon inquiry I found that the sus-

pected land was so much under water this year that the sheep
were obliged to wade for their food ; and that pastures of a
higher, and consequently of a dryer layer, were, from the deluge
of rain, brought into a moist or rotting state."

We come next to 1809-10, which appears likewise to have
been a period of great fatality in some localities.

Fairbairn, who writes under the nom de plume of a " Lammer-
muir Farmer," states, in his Treatise on the Clieviot and Black-
faced Sheep, that in 1810 his stock consisted of 2000 ewes, hogs,
and dinmonts [shearling wethers], out of which he lost by rot

during the winter and spring following above 800. He also says
that in 1816 and '17 the Lammermuir farmers suffered in many
respects from the severity of the seasons. He describes 1816 as
being very wet and cold, but comparatively free from rot in

consequence of the low temperature which prevailed. He says,

F 2
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howovor, that "the year 1817 was again very wet, rather more
so than the preceding one, and tlie average temperature of the

season was several degrees higher than the otlier, which produced
a very abundant growth of grass in the months of September and
October, the ultimate consequence of which was that one of the

greatest fatalities by rot followed to which the memory of man
bears evidence."

The year 1824 proved likewise a very destructive one in wet and
undrained districts. Among many other sufferers at that time was
a Mr. J. Cramp, of the Isle of Thanet, who stated in his evidence

before a Committee of the House of Lords, which sat in 1833 to

inquire into the causes of the depressed state of agriculture, that

in the winter of 1824 the rot swept away 3000/. worth of his

sheep in less than three months, which compelled him to give

up his farm.

Notwithstanding the serious losses which we have thus been

enabled to particularize, perhaps the greatest outbreak that ever

occurred in this country took place in 1830-1. It is supposed

that upwards of two millions of sheep perished at that time.

Evidence of this immense destruction was given by various

witnesses before the Committee just referred to ; and it was
satisfactorily ascertained that in 1833, two years afterwards,

" there were 5000 sheep on every market-day in Smithfield less

than what used to be the average number, and 20,000 less than

usual at Weyhill Fair circumstances which may assist in show-

ing the enormous loss which had been sustained by the country.

From 1830 to the present time several visitations, which

were more or less severe, took place. One of these occurred

in 1853-4, when many thousands of sheep were swept away,

^nd not only in undrained districts, but also in others of a more
healthv character. Since 1830, however, no outbreak can at

all be compared to the one of the autumn and winter of 1860.

Speaking in general terms, it may be affirmed that all the

western and southern counties of England, together with several

of the eastern and midland, suffered to a ruinous extent. As
in former years, so in this, the attacks of the disease were due

to an excess and long continuance of wet weather. Eighteen

hundred and sixty will be long remembered by agriculturists,

not only as producing the rot among sheep, but likewise for its

baneful effects on the root crops, as also on the hay and corn

harvests.

We are acquainted with several instances, in our own imme-
diate neighbourhood on the verge of London, where the losses

of sheep amounted fi'om 600 to 700 in a flock. These sheep were

* ' Sheep : their Breeds, Management, and Diseases,' p. 445.
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principally Welsh ewes, which had been bought at the latter

j)art of the summer for breeding by being crossed with Leicester

tups. Some persons lost nearly all, and ow in particular, who
buys about 800 of these ewes annually, had not more than

40 or 50 which escaped. Tups, wethers, lamb-hogs, and half-

breeds, alike succumbed to the inroads of the affection. A similar

fatality attended the progress of the disease in all other dis-

tricts. In many parishes in Devonshire where we investigated

the malady, and of which Bridgerule may be taken as an example,

five-sixths of the sheep perished, or were sold for a few shillings

each for slaughtering, to the detriment of the health ot the

poorer classes.* In the instance thus particularised the losses

occurred among the stock of small occupiers, the ill consequences

of which were greatly added to by their young cattle being found

to be affected with flukes to such an extent as seriously to injure

their health later on in the year.

In Sussex and in several parts of Surrey the fatality was

equally great. In the neighbourhood of Eastbourne a flock of

about 600 Southdown ewes of great value was completely de-

stroyed. Numerous cases of this kind might be narrated, but

enough has been said to show not only the extent of the disease,

but that sheep of every description, and placed under different

systems of management, equally succumbed. It is much to be

regretted that means do not exist whereby the total loss could

be ascertained. People are left in doubt as to the amount of food

of which they were deprived in one year by this disease alone,

and of the efforts which must be made to replace the losses.

The time, we predict, cannot be far distant Avhen agriculturists

will be convinced, not only of the propriety but of the positive

necessity of making returns, at least of the losses, they sustain

among their cattle, instead of simply deploring these among them-

selves. Elsewhere we have drawn attention to this important

subject, upon which very much might now be said, if it were
not somewhat unsuited to an essay of this kind.

Names given to the Disease.

Various names, which are more or less expressive of certain

conditional states of the system, are used in different localities to

designate this affection. The one which is more generally

applied is that which we have preferred to use in these pages,

namely, " rot." It is not difficult to see that this term has had
its origin in the evident unsound state of the animal during life,

* The Rev. S. N. Kingdon, the resident minister at Bridgerule, reported to the
author, that on October 1st, 1860, 492 sheep were existing in the parish as the joint

property of several small farmers ; and that, by the end of the month, 410 of tliem
had either died, or been sold at a price very little above the value of their skins.
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and in tlio fact of the body undorjjoing quick putrefaction after

death. Rot, however, like the majority of the names emph^yed
both in this country and on the Continent, fails to convey a suffi-

ciently exact knowledfje of the patholoj^y of the malady. It is

by no means easy to find a term which will do this, and which
at the same time is also a suitable one for adoption by the

public in general. The German term " egelseuche " is certainly

far more expressive than many others ; but even this does not

admit of a better translation than the fluke disorder or infec-

tion. French veterinary surgeons usually designate the disease

carhexie aqueiise," which points to the dropsical condition of the

organism of the animal in an advanced stage of the malady,
referable to a bad habit of body. By the common people of

France it is often called "powrrzVM/Y," rottenness ; and other terms

nearly allied to this are also similarly employed.

In the western part of England, and particularly in Somersetshire,

the disease is known as " hane ;" the probable origin of the name
being the baneful or injurious effects which attend its progress.

In Dorsetshire, Devonshire, and Cornwall it is called " coathe " or

" coadc,''^ which would seem to be derived directly from the Anglo-
Saxon term " co^e," " cothe" or " codhe" signifying a sickly or

fainting condition ;* and may have been originally employed to

show that a weak or debilitated state of the animal exists, which
renders it incapable of exertion without tiring or fainting.

It may here be remarked that there are several diseases

affecting sheep which pass by the common term "rot," a fact

that explains why various opinions are entertained with regard

to the disease by different observers. These persons in reality

often describe two or more distinct affections, and hence they

are not likely to agree as to their nature or cause. We occa-

sionally hear such terms as " water-rot " and " fluke-rot," which
would induce a belief that in one variety of the disease a dropsical

condition of the body existed, and tlmt in the other certain

entozoa, commonly designated flukes, are located in a particular

part of the organism. We desire, however, to confine the term
" rot," if it is still to be used, to that affection in which flukes are

present in the biliary ducts of the liver, setting aside entirely every

other form of disease that has been designated by this name.

Assigned Causes.

There are few affections respecting which so great a diversity

of opinion exists with regard to its cause, as rot. All kinds of

* Bailey's ' Universal Etymological Dictionary,' 1773. The l\ev. R. Forby, in

his ' Vocabulary of East Anglia,' 1830, gives " Cothe, v. to faint."

Cothe, pronounced Cothee, is much used in Norfolk to express that a person

feels sickly, poorly, or faint.
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theories have boon jiut forth in explanation of it, many of which
have been very wide of the trutli. Scientific men of tlie present

(lay may even be said to differ as much from each other as did

mere empirics of past aj^es, or as now do the proprietors them-

selves of affected animals. Ere lon» we hope to see a "rreater

affroement on this point; and especially are we encourafjed in

this, when we observe that many investijjators, both here and on
the Continent, are at WH)rk for its elucidation. Before givinj^ our

own views of this important question, we purpose, for the benefit

of our readers, to glean from others, according to the date of

their writings.

The earli(>st authors on cattle diseases, almost without an
exception, so far as our researches have gone, regard the

feeding on particular plants as the principal cause of rot.

Leonard Mascall, "chief farrier to King James," in his work,

The Government of Sheepe, 1587, original edition, says :
—" It

is good for al men to understand, especially shepheards, which
things do hurt or rotte sheepe, whereby, they maie avoide the

danger the better. Ye shal understand there is a Grasse or weed
called Speare Wort, the leaves are long and narrow like a spoare,

hard and thick, the steales hollow, growing a foote or more high,

with a yellow floure, which is comonly in wet places, and there

wil it grow most, or where water have stood in the winter.

There is also another weed called Peniwort or Penie-grass ; it

wil commonly grow in moist and marrish grounds, and it groweth
low by the ground, and hath a leafe on both sides of the stalke

like unto a penie, thick and round, and without floure, yet some
doe sale it beareth a yealow floure, Avhich will (as they say)

kil sheepe if they eat it. Alsoe all manner of Grasse that land-

floods doe overrun before a raine is not good for sheepe."

Gervase Markham, in his Cheape and Good Husbandry, 1614,
repeats JNIascall's remarks, and adds, that " knot-grasse is not

good, nor meldewd grasse;" and also that "there bee little

white snailes which a sheep will licke up, and they will soon rot

him," He likewise speaks of the necessity of keeping sheep
from off* low and moist grounds, " untill the sunne be risen, and
that his boames beginne to draw the dewe from the earth." In

another place he comments on the propriety of chasing the sheep
up and down the pasture, because " this chasing, first, beateth

away mill-dewes and all other dewes from tlie, earth, as also the

webbes, kelles, and flakes, which lying on the earth, and a sheep
licking up, doe breed rottenesse."

Crawshey, author of The Conntryman s Instructor, 1G36, says,

that sheep get the rot " by feeding upon ketlocks or other such
weeds, growing in fallow fields ; or by feeding upon short grasse,

on leighes or land-ends where many worme sprouts be, which the

sheepe feeding upon that grasse doe licke up ; also the gravell
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"wrought up by the wormo, and most of all the slime that is left

by the wormos ingenderinji^, which is a great cause of rottenesse."

He further adds, that " others get it by feeding upon low
levell ground, where, when a sudden raine cometh, the water

standcth and cannot get readily away, and the shoepe that con-

tinually useth that ground Avill slop much water with the grasse,

which if the weather be cold will doe them hurt, but not so much
as if it be warm : many shepheards say, that if the weather be
hot, their sheepe will take the rot in four and twenty hours,

therefore carefuU shepheards, as soone as they see the ground wet
and the day hot, will remove them with all speede into higher

grounds, for a space, till the water be dryed away."
" A. S.," the anonymous author of The Hushandmans In-

structor, 1697, remarks, that " in moist years sheep are subject to

the rot, where in dry years they are exempted from it, and that

not only from the moisture, for then would sheep rot in all moist

grounds, but there is a certain putrefaction in the air, grass,

or herb, or all of them, that cause it."

Bradley, a distinguished Professor of Botany in the Uniyersity

of Cambridge, iu his Gentleman and Farmer s Guide, 1729, after

repeating most of the preceding statements, goes on to extend

the observations of Gervase Markham respecting snails and slugs,

and remarks that " in some pastures there are great numbers of white

snails and slugs, which while they are small the sheep take in with
the grass, and are distempered by them. The snails and slugs

breed about April and August, or September, so that at the times

when they are smallest the sheep are in most danger from them.

They breed for the most part in damp and shady grounds, and
retire from their feed (upon the grass or other herbs) to their

places of shelter about nine or ten in the morning, if the sun
shine strong ; but in wet weather they remain upon the grass con-

stantly, so that sheep should not be turned into such pastures but

in fair weather, or after the dew is off the grass ; for when there

is no dew or other wet upon the grass, the snail or slug cannot

feed, and therefore is never abroad in the dry part of the day ; so

that in dry weather sheep are not in danger of the rot by these

creatures."

Ellis, in the work previously alluded to (1749), dwells particu-

larly on the rotting of sheep by their being pastured in meadows in

which swampy places exist, and also in such as have a clay subsoil,

rendering the surface retentive of moisture. He speaks likewise

of the injurious effects of the animals eating " rank, flashy grass,"

and a certain weed called " bean-weed, which grows in the mossy
grounds of vales." He asserts that " sheep do not take the rot

even when land is flooded, but they take the cause of it after the

waters are abated
;
for, as the sheep by this means have been kept

off the grass for some time, when they come on it they meet with a
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slime and dirt on it, u liicli brings them under the rot ; for nothing

rots a sheep or any other creature more than such slime and dirt,"

VAVis is more distinct in his statements about the injurious

effects of "plaise-worms"—flukes {seefifj. 2.)—in the liver, than any

English author prior to his time whose writings we have perused.

Ho narrates a case of a very large number of these entozoa being

found in the liver, and, after describing their size and other pecu-

liarities, proceeds to give the following hypothesis of their pro-

duction :
—" These destructive worms arc, 1 suppose, bred by the

corruption of blood, for the blood must be first vitiated by the

sheep's feeding on unwholesome grass or weeds, or by poverty or

otherwise, from whence are bred the seeds or eggs of plaise-

worms, which, circulating with the blood, make their nest or

lodgment in the fountain ; that is to say, in the liver of the

beast, where, if they cannot be killed, they will eat till they kill

the sheep."

It will be unnecessary in this place to combat Ellis's views of

fortuitous generation, or to expose his errors of physiology, our

object being rather to show that a distinct opinion existed in his

time, that rot was caused from flukes in the biliary ducts.

Passing by several authors of minor importance, whose works
contain nothing original on this subject, we come in the next
place to the celebrated Bakewell, of whom it is said that he often

produced the rot at will in his sheep, to prevent any attempt being
made to use them for breeding purposes subsequently to their sale.

We find the authority for this statement, as well as an account of

Bakewell's opinion of the cause of the disease, in Arthur Young's
Farmer s Tour in the East of England, vol. i.

Young thus writes :
—" Relative to the rot in sheep, Mr. Bake-

well has attended to it more than most men in England. He is ex-

tremely clear, from long attention, that this disorder is owing
solely to floods—never to land being Avet only from rains which
do notJioic, nor from springs that rise. He conjectures that the
young grass, which springs in consequence of a flood, is of so
flashy a nature that it occasions this common complaint. But,
whether this idea is just or not, still he is clear in his facts, that

floods (in whatever manner they act) are the cause.
" Perhaps the most curious experiment ever made in the rot of

sheep, is what he has frequently practised. When particular parcels

of his best-bred sheep are past service, he fats them for the butcher
;

and, to be sure that they shall be killed, and not go into other hands,
he rots them before he sells, which, from long experience, he can do
at pleasure. It is only to flow a pasture or meadow in summer,
and it invariably rots all the sheep that feed on it the following
autumn. After the middle of May, water flowing over land is

certain to cause rot, whatever be the soil.

" He has acted thus with several of his fields, which, without
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that management, would never affect a slieep in the least; the

water may flow with impunity all winter, and even to the end
ot April, but after that the above effect is sure to take place.

Springs he asserts to be no cause of rotting, nor yet the giass

wliich rises in consequence, unless they flow. Nor is it ever

owing to the ground being very wet from heavy rains, unless

the water flows. This theory of the rot " (adds Young), " upon
the wliojc, appears satisfactory ; and that part of it which is the

certain result of experience, cannot be doubted."
The next author in the order of date (1804) whose opinions

we shall notice with reference to the cause of rot is Dr. Harrison.

We have already had occasion to quote from his Avritings respect-

ing an outbreak of this disease in 1792.
Under the head of Causes of rot, he says, " the disorder lias

been imputed

—

" 1st. To a vitiated dew.
" 2ndly. To a gruft, which adheres to the grass after wet

weather, in the overflowing of running water.
" Srdly. To the luxuriant and quick growth of plants in hot,

moist seasons.

" 4thly. To grazing upon certain herbs ; of which the Butter-

wort (^Pinguicula vulgaris), White-rot illydrocotylc vul-

garis). Round-leaved Sundew {Droscra rotundifolia), and
the Long-leaved Sundew {Drosera longifolia) have been

chiefly suspected.
" 5thly. To Fasiola; hepaticae—flukes, or their ova—being

introduced into the stomachs of animals by feeding on
swampy and low grounds in moist weather.

" Gthly. It is ascribed by Daubenton to poor diet and drinking

too much water.

" 7thly. It seems to be occasioned by poisonous effluvia, which
under certain circumstances are emitted from marshy
soils."

Dr. Harrison advances arguments against all these suppositions

with a view to refute them with the exception of the last, which
he endeavours to pi'ove is the true and oiihj cause. Speaking of

the influence of the sun's rays on swampy ground, he remarks,
" evaporation is copiously performed, and probably some of the

Avater is decomposed, so as to generate in combination with other

substances the poisonous effluvia, called miasmata pallidum, which
occasion the rot in animals." In another place he remarks, " for

my own part I have declared for several years in various com-
panies that marsh miasmata are the cause of both agues and

rot."

Hereafter we shall offer some remarks on this opinion of

Harrison's, especially as we find it adopted by modern authorities
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on tlu! diseases of sheep, lii the mean time, we give the views of

some other writers.

lloirjr—The Ettrick Shepherd—observes in The Shrjfhcrd's

Guide, 1<S07, that " it is a curious circumstance tliat of all other

diseases of shcej), the greatest variety of opinions prevail with

respect to the real cause of this, and amongst sucli a luunber it

may reasonably be suspected that it is very diflicult to alight

upon the right one ; but I have stuck to a theory laid doAvn by a

few of the most sensible men on the Duke of Buccleuch's estates,

who have had abundance of experience that way, and wliich

seems to account at once for all the diflerent opinions. Yea,

I hope to make it appear that all the various causes assigned

for the rot only serve more fully to prove this the real and

ultimate one. But, not to keep the reader in suspense, I hold it

as an incontrovertible fact that a sudden fall in condition is the

sole cause of rot."

Sir George Steuart Mackenzie in his Treatise on the Diseases

and Manafjement of Sheep, 1809, combats the Ettrick Shepherd's

opinion, and asserts that "all the species of rot may be reduced

to one, and all the sipnptoms may he referred to unwholesomefood"
He says that " Mr. James Hogg and othei's assert that the rot is

caused by ' a sudden fall in condition.' As these gentlemen

do not mention what in their opinion occasions the fall, we may
safely presume that it is not meant to ascribe it to any other

cause than hunger. But hunger is not properly a disease, and

its effects on the animal economy are very different from rot,

whether the privation of food be sudden or gradual. Besides,

we often hear of sheep having been buried in snow for weeks

together, a situation in which they must be subjected to a fall

in condition for want of food ; but we never hear of sheep

which have been so buried becoming rotten. This of itself

is sufficient to overset Mr. Hogg's theory, notwithstanding that

it is announced with an unusual degree of confidence. We
learn from Mr. Hogg, himself, that sheep die of the rot while in

good condition and even when vei-y fat, and the whole account

he gives of this disease seems to contradict his ideas respecting

the cause of it. A sudden fall in condition may accompany the

disease without having induced it. A sheep may continue to

fill its belly and yet fall off. It is the cause of the transition

from fatness to leanness, and not the transition itself, that ought

to be looked to. If that cause be hunger, rot will not be the

consequence, but the usual effects of starvation will follow."

Fairbairn, the " Lammermuir Farmer," likewise combats
Hogg's opinion at considerable length, and among other things

he remarks that " in no case that has hitherto come under my
observation has ' a sudden fall in condition ' in the smallest degree
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contributed to bring on this mortal ravafjer
;
nay, in many cases

with which 1 have been most intimately acquainted, it could

neither be traced with the strictest scrutiny to this source, nor
did this follow even as the consequence of the disease."

D. Price, in his Sj/sfem of Sheep-qrazinq as practised in Romneij

Marsh, 1809, coincides in opinion with J. Lawrence, a well-

known and contemporary writer on the diseases of cattle, that the

affectioir is due to debility produced by excess of moisture in

''^either the earth, air, orfood :" while R. Parkinson, author of A
Treatise on Live Stock, 1810, favours the theory of flukes being the

cause : but, like those who preceded him, gives no satisfactory

account of their existence within the biliary ducts.

The " Lammermuir Farmer," in his Treatise on Sheep, 1823,

previously quoted, considers the pasturing of sheep during the

autumnal part of the year on meadows, where from the combined
influences of warmth and moisture a superabundance of grass

exists, as the cause of rot, and remarks that, " if any person can

come forward and prove that it is not so caused, 1 shall freely

grant that, with our present knowledge, the true cause still lies

hid in the dark recesses of nature."

He also makes some observations with reference to the

existence of flukes in the liver, which we transcribe, as thereby

we have a distinct proof that the malady which he considers

to be produced by luxuriant autumnal grasses is none other

than the true I'ot. He says, " It is a curious and important

fact that fluke-worms are found in the livers of all rotten sheep,

and I have no doubt of these insects being the immediate

cause of death, but how they come there has never jet been

properly accounted for." He enters next on a dissertation as to the

probable origin of the fluke, and concludes by remarking, " but in

whatever way these worms are produced the fact is unquestion-

able that they are always swarminy in the liver of every rotten

sheep ; and in proportion as a sheep is far gone in the disease the

more numerous do they become ; most certainly the two have

some connection with one another, and that no small one, but

whether they are the cause or the consequence of the rot remains

yet to be determined."

DaVy, in his essay read before the Bath and West of England
Society, entitled Observations on the Disease u-hich has lately been so

destructive to Sheep, called Bane or Coath, 1830, does little more
than reiterate the statements of others with regard to the causes,

but dwells chiefly on enormous losses which were sustained

during the year, and on the nature and prevention of the malady.

His views of the pathology of rot Avill be hereafter referred to,

as we find that to a very great extent they were adopted by
authors of repute who wrote subsequently to his time.
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To show tliat uj) to this j)cni()(l little; more was known on the

Continent with relbronco to the subject than among ouisc^lves,

we may here state that MM. Hamont and Fischer, whose in-

vesti}j;ations have been previously referred to {j)af/c 60), aflirm that

" all the veterinary surgeons of Europe agree with regard to the

exciting causes of rot. Chabert, Dupuy, Hurtrel D'Arboval,

&c., describe its prevalence in low situations ; the feeding on

marshy plants, as the different species of ranunculus, or plants

which grow in or under water ; the drinking of stagnant waters

filled with insects, or where the fluke-worm and the leech abound
;

the infected air of the sheepcote, and the sudden change from

dry to green food." MM. Hamont and Fischer, however, com-
bat most of these opinions, and conclude by asking " whether the

rot may not be an essential disease, dependent on a primitive

alteration of the blood, due to watery food ?
"

The Arabs, they state, attribute this disease to the sheep feed-

ing on a tender rushy grass, which they call dysse

:

—
"As soon .IS the waters of the Nile begin to subside, tlie jiastiires are covered

with dyxse. The sheep are exceedingly fond of it, and they are permitted to

feed on it all day long, their feet being buried in the mud
; and, as we have

already said, for many months they have no other aliment. In the course of

a veiy little time they begin to get fat, when, if possible, they are sold. Their
flesh is then exceedingly delicate ; but soon after this the disease begins to

appear, and the mortalit}^ commences.
" In the neighbourhood of Abou-Zabel there is a vast tract of low land

which the Nile overflows for two months. When the waters retire, it is found

to be covered with these rushes. The neighbouring inhabitants hasten to drive

their flocks thither, and they leave them on the marsh from the rising to the

setting sun. Every year the rot carries oft' numerous victims ; but it is a

matter of general remark, that this disease is more frequent and fatal when
the sheep are first turned on the newly-recovered pasture, than afterwards
when.tlie ground has become dried and the rushy grass harder."

We come now to a theory of the cause, which ought not to be
too hastily rejected. It is founded on a knowledge of the man-
ner in which many entozoi'c worms are propagated, naviehj,

directly by ova, which produce young Avorms precisely like the

parent. Long prior, however, to the period we are now alluding

to—1836—it was well known to scientific inquirers that the

liver-fluke was an oviparous creature, and that it deposited

an enormous number of eggs {see fig. 9) within the biliary

ducts. It had also by some practical Avriters on the diseases of

sheep been stated that flukes might originate from the eggs of
" sovic insects " which had been deposited on the herbage, par-

ticularly of wet soils. Others, however, far better informed on
natural history, suggested that the existence of the fluke in the

liver was probably due to the ova of the parasite being con-
veyed into the digestive organs of the sheep while feeding on



78 The Rot in Sheep.

particular grounds. The extensive promulgation of the latter

opinion is chiefly due to the labours of Mr. E. King, who pub-
lished some papers on the subject, both in the ' Scotch (v)uarterly

Journal of Agriculture ' and also in the ' Agricultural Magazine.'

We have been unable to learn whether Mr. King, who seems to

have resided in Oxfordshire, but who wrote from the " Steam-
carriage Station, Hammersmith," had received a medical educa-

tion or not ; nevertheless he writes like a person well informed on
the structure and functions of the animal frame, as also on natural

history in general. We give the following quotations from his

writings :

—

"Flukes' eggs float in tlie gall, and go with it out of the gall-bladder into

the intestine. Here they commingle abundantly with the contents of the

intestines ; and if the sheep be xery lull of flukes, the eggs so abound in the

contents of the intestines that the smallest portion of a sheep's droppings

taken up upon the point of a penknife and placed uj)on the object-glass of a

microscope and wetted with a drop of spring water will show several of them.

A buyer of sheep for stores, if he can find one fluke's egg by this mode of exa-

mination, would do well to decline purchasing such sheep.
" Hasty rain liberates flukes' eggs from sheep's droppings, and sj^lashes them

round about upon the circumjacent herbage ; but liealthy sheep, protected by
their nose, are in little danger here of swallowing these eggs. The next
shower, or perha])s the fag-end of the shower which liberates the eggs from the

sheep's droppings, carries the eggs down to the earth or into the crowns of

grass plants. If the soil be sandy or fi-om any cause porous, the water soaks

into the earth and leaves the flukes' eggs upon the surface, where they perish

either by frost or desiccation. Such ground is therefore called sozmd land.

"If, on tlie contrary, the soil be very compact and clayey, so tliat the rain-

water cannot soak into the earth, it draws oft' upon the surface, floating with

it the flukes' eggs into the furrows, the ditches, the brooks, &c., and the flukes'

eggs go wherever the flood-water goes. These eggs are so nearly of the some
specific gravity as water that the least motion of the water keeps them moving

;

but they will settle to the bottom gradually wherever water is perfectly at

rest. Wherever flood-water, carrying lots of flukes' eggs, finds perfect rest,

there these eggs will settle ; and many of them settle into holes, where, after

the water has drawn away, they will perish in time by frost or desiccation,

and then the meadow becomes safe pasturage for sheep ; but for a long time
whilst they are moist, and for a short time after they arc dry, these eggs retain

their vitality. The period at which their vitality becomes extinct I have been

unable to ascertain.

" This is, however, a point of considerable importance to flock-owners to

enable them to judge with some precision when they may safely venture to

depasture meadows subject to floods. If attention be directed to this point,

accidental occurrences and casual observation may elicit facts which will

throw light upon tlie subject."

This theoiy of the introduction of the ova of flukes leading to the

existence of the entozoa in the bile-ducts would certainly appear

at first sight to have a good foundation ; but it has been fully

ascertained that it 'also fails to account for sheep becoming rotten.

Some ten years ago we put this to the test of direct experi-

ment. We collected a far greater number of eggs, fresh from
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the biliary ducts and intestines, and therefore in their ])erfected

condition, than we can conceive it would be possible for a sheep

to obtaui during- a summer's grazing-, and exhibited them to an

animal, using a little water as a vehicle. The quantity was not

less than a teaspoonful ; and as it is often impossible to count the

number of ova in the field of the microscope, which may be

contained in a drop or two of water, we can scarcely imagine the

hundreds of thousands which were thus given to the animal.

The sheep was kept six months before being destroyed, and, on

examining its liver and other organs, not a singleJluhe teasfound.

This negative result was exceedingly valuable, and it fully

confirms similar experiments which have been carried out in

Germany and elsewhere.

Gerlach, who is connected with the Berlin School of Veteri-

nary Medicine, has had recourse to experiments of the same
kind, and invariably with the like result ; thus showing that the

ova of the fluke when introduced into the digestive system of the

sheep, will not develop into or generate flukes. It may be said

that we have almost a continuous illustration of the fact in the

enormous quantities of fluke eggs which enter the stomach and
intestines of dogs belonging to butchers, farmers, and others, from
eating the livers of rotten sheep. These animals suffer no ill

effects thei-efrom, and we have never met with the entozoon in

the biliary ducts of the dog, although our opportunities have
not been a few in making autopsies of this animal. No doubt
many persons will,object to this illustration, on the ground that

the dog is a carnivorous creature, and therefore animal products

of this or any similar description would be quickly digested in

his stomach. We admit the force of the objection ; but we may
reply, that flukes have frequently been found in some of the

carnivora, both wild and domesticated, and also in the pig-, who
is, it is true, omnivorous, but whose digestive powers are not-

withstanding- little inferior, if any, to those of the carnivora. The
entozoon has likewise been occasionally met with in man, another
of the omnivora. It may be affirmed, therefore, that all these

theories have been more or less at fault, and that it is only
within, comparatively speaking, a very short space of time that

we have approximated to anything like a correct explanation of
the cause of rot.

The year 1837 witnessed the publication of the best work ex-
tant on the diseases of sheep, from the pen of the late Mr. Youatt,
entitled. Sheep; their Breeds, Management, and Diseases. It

contains a lengthy article on rot, in which Mr. Youatt not only
gives his own experience, but culls from nearly all those who
had Avritten upon the subject. He comes to the conclusion that

the disease is due to the inhalation of miasm, and hence that it
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shows itself more particularly during- the summer months, though
in its progress the disease is carried over to the autumn, through
the winter, and even into the next year.

His words are, that "floods in the latter part of the summer
are generally precursors of considerable destruction from rot.

The meadows when the water clears away must be in the highest

degree dangerous. The grass at this time had begun to die, the

outer leaves and some of the stalks were perishing
;
they wanted

only the agency of heat and moisture to run into perfect decom-
position. The rain comes, and with it the summer's heat, and
the decomposition is rapid, and the extrication of poisonous
gases profuse."

Again, " The nature of the herbage and the character of the

plants which the soil produces have nothing to do with the

development of the rot. It is caused simply by the extrication

of certain gases or miasmata during the decomposition of vege-

table matter, under the united influence of moisture and air."

It is, however, not a little singular that Mr. Youatt, in stating

facts with reference to the disease, should name one which
positively contradicts his theory with regard to miasm ; and
he appears to have done so Avithout noticing it at the time.

The fact to which we allude is thus given :
—" A farmer, in

addition to other land, had a dry, hilly sheep-pasture, which he

stocked, rather hard. In a hollow place of that pasture was a

swampy pond, which was preserved for the sake of supplying

the wheel of the thrashing-machine. The farmer, notwith-

standing the dry and favourable nature of his sheep-pasture, had
occasional losses from rot in his flock. He fenced in the pond,

and prevented the sheep from having access to the swampy
border that surrounded it, and the rot entirely ceased."

The circumstance of the cessatioti of the disease at once nega-

tives the idea propounded with regard to miasm. If the pond

had been thoroughly drained, the water being thereby entirely

removed, and the character of the soil improved, we can under-

stand that miasmatic vapours would have ceased to arise from it

;

but the pond still remaining as a pond, with its swampy border,

miasmatic matter would spring therefrom just as much when it

was enclosed with an ordinary fence as when it was open.

The theory of miasmata being the cause of rot has already been

shown to have originated with Dr. Harrison in 1804, although

long antecedent to his time the injurious effects of " bad air " had

been vaguely alluded to. We may further remark that the mias-

matic theory was revived by Davy in his essay on ' Bane,' pub-

lished just ijefore the writings of Youatt."

D. Price, previously quoted from, rightly observes that " many

objections might be urged against this theory, however plausible
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it ni.iy appear. I shall hero content myself, however," he says,

"with statinf^ a fact recorded by the learned and inj^enious ])r.

George Pearson, in a letter to Arthur Young, Escj., which power-

fully militates against the hypothesis in cjuestion," and he adds,

"as this comnumication is valuable, not only for the fact it

contains, but on account of the philosophical spirit which per-

vades it, I deem no apology necessary for presenting it to my
readers in Dr, Pearson's own words :

—

" The jiapcr lately written by my friend Dr. Harrison on the rot of sliecp

is very valuable indeed for the great number of facts with which it is enriched.

These lacts are of various ajiplications for the economist, the agriculturist, the

breeder, and the practitioner of physic. The subject of the rot in general, I

am persuaded, is in very able hands for further investigation, as Dr. Harrison's

opportunities, from his residence, are most favourable. Hence, if I had leisure,,

I should not be inclined to occupy myself in this inquiry ; but it may, perliaps;

be the means of eliciting or of confirming truth to state an apparent objcctioii-

to the ingenious author's conclusion— ' that the rot is occasioned hy the same
morhific agent ivhich occasions intermiitcid and remittent fevers' This mor--

bitic matter is called 7iiiasmata puludum in the schools of physic, and those

}niasmata arc engendered especially in marshy and boggy grounds or fens,

]iarticularly in the spring and autumnal season. In some of the marshes of

Kent intermittent fevers affect a great proportion of the inhabitants ; and eveU'

persons in the neighbourhood, although living on dry chalky lands, where
these disorders never appear if remote from the low grounds, unless by im-
portation. I was lately in Chitney Marsh, on the iledway, near the Isle of

Shejipey, one of the most prolific situations for agues to be found in the king-

dom. It is famous also for its pasturage, by which very gi-eat numbers of

sheep are fed. Observing the sallow, and indeed cadaverous, countenances of

the inhabitants, most of whom were ill or were recovering from agues, I was
led" to inquire into the health of the sheep. Besides the evidence of the fine

healthy condition of these animals I obtained that of the shepherd, who had'

been so. fortunate as to live thirty-six years in the marsh. He attested thathc'

had only seen the disorder once, and that was in the first year of his residence,,

nor is the rot at all common in any part of Kent. The Leicestershire breed,,

he said, were subject to it, but not the sheep bred in the marsh ; nor were
these animals subject to any other disease more frequently than in other situ-

ations in general, or particnlarh^ in the uplands. Hence it appears that one
kind of miasmata of marshes which produce agues do not in all situations also

produce rot. It is not, however, logically just to conclude from the instance I

have given that miasmata paludum of a different species may not occasion the

rot and also agues. It is possible, also, that some concomitant agents or cir-

cumstances may render the same miasmata productive of one of the diseases in

certain situations, but not of the other disease."

Harrison also, like Mr. Youatt, narrates some cases of exemp-
tion from rot which militate very much against his theory. He
says that " in 1792, the fatal year, &c., often particularised, Mr.
loung of Claxby divided a flock of sheep and placed fifty upon
some good aftermath, where, in other seasons, the rot had fre-

quently prevailed. Only this part of his flock escaped the dis-

order, which he attributed to the rneadow not having been grazed,
before it was well covered and defended from the weather."

VOL. xxiir. G
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Again, he observes—" Some time since he (Mr. Young) pur-

chased a close in his neighbourhood which was reputed to be
unsound. Before any sheep were turned upon it, he permitted

the grass to grow till it would cover a man's ankle, and during
the whole summer he took care that it should remain an exceed-

ing good pasture. The rot did not appear in the field, though
an adjoining close in his own occupation, and another in the

tenure of Mr. Thorpe, suffered more than usual during the

year."

Harrison adds some further instances of a similar kind, and
says in explanation of them, that " luxuriant pastures seldom
rot unless they be eaten bare in hot weather. Whilst the yround
is well concealed, it is so completely defended and protected that the

sun exerts no deleterious effects vpon it." * Now, allowing this

explanation to be correct, merely for the sake of argument, we
may ask how was it that the miasm, which was engendered in

the adjoininfj fields to an extent sufficient to rot all the sheep

placed therein, did not cross the boundary fences and exert its

prejudicial effects upon the sheep in these "luxuriant pastures,"

seeing that, being mingled with the atmosphere, it must be
wafted hither and thither by every gentle breeze ?

Harrison makes one remark, however, which may perhaps

help us to explain the immunity of these animals in quite

another way. He speaks of the danger of pastures being " eaten

hare." Now, it is well known, that sheep are remarkable for their

close biting, for which their lips and incisor-teeth are beautifully

adapted, and hence probably their greater liability to receive the

cause of rot than the ox which crops the longer grasses. Hold-
ing the opinion which we do that rot is none other than an en-

tozoic disease, referable to the entrance of the penultimate forms

of the liver-fluke into the digestive system of the sheep, we con-

ceive that an explanation is to be found in the circumstance that

these creatures are in greater abundance at the lower portions

of the stems of the grasses—the parts eaten by the sheep—than

elsewhere on the plants.

Cleeve, in his Essay on the Diseases of Sheep, published in

the first volume of the Journal of the Royal Ayricultural Society,

p. 310, narrates a fact singularly corroborative of the view we
have taken. He says that in the parish of Seaton, in Devon-
shire, all the sheep that were depastured in the marshes one year

were attacked with rot and died, only exceptiny four; on exam-
ining these four, it was found that they were hoy-Jawed, and,

from the under jaw being much shorter than the upper, they

could not bite near the ground."

* These italics are our own.
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W(! may horc leave the further consideration of this question

for tlic present, to proceed with the history of the assigned

causes.

In the year succeeding the publication of Mr. Youatt's work

a small manual on the diseases of sheep made its appearance,

from the pen of Mr. A. Blacklock, surgeon, Dumfries. This

gentleman strongly repudiated the opinion of entozoa being the

cause of rot, and considered that it arose solely from tubercles

located in the lungs. He remarks that " everything that has

a tendency to weaken the animal will more or less lead to rot.

Exposure to cold and wet, mishaps at lambing-time, food bad.

in cpiality or deficient in quantity, and over-driving, will all pre-

dispose the constitution to the deposition of tuhei-clcs." Here-

after we shall have occasion to recur to the writings of Mr.

Blacklock, and will only now incidentally remark that the so-

called tubercles in the lungs of sheep have no pathological relation

to those met with in cases of phthisis of man. Since the period

at which this gentleman wrote, it has been ascertained that these

deposits are produced by the well-known entozoon, the Filaria

hronchialis.

Subsequently to this date we do not find that any author of

note has propounded any new views of the cause of rot. Mr.
Spooner, of Southampton, however, after reviewing the statements

of others, in his History, Structure, Economy, and Diseases of
Sheep, 1844, remarks " it appears to me that in addition to

the consumption of food in which water greatly abounds it is

essential that this food should be in a state of decomposition
(partially rotten) in order to produce the fatal disease."

We come next to comment upon the general statements which
have been made with regard to the pasturing sheep on Avater-

meadows. It has long since been ascertained that during a

certain period of the year sheep are sure to take the rot if placed

on irrigated meadows, this being from about June to October.

The cause of this is to our minds very evident ; but we must
leave its explanation for the present, and reserve it for another

section of our essay.

Arthur Young, when speaking of watering meadows in his

Farmer s Tour, vol. iii., says " that Mr. W. White, a tenant of
Mr. Frampton's, of Moreton, Dorset, remarked, and it is the
general observation of the country, that these watered lands never
rot sheep in the spring, though they immediately follow the
water, or are turned in at any time or in any manner ; but if

they are turned into the after-grass, it rots till the autumnal water-
ing, after which they are safe."

Much has been said with regard to the draining and im-
proving of twenty-five acres of imperfectly-made water-meadow

G 2
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belonging' to tlie Duke of Portland, which for twenty years

previous to 1826, when the improved drainage was effected,

had carried ewes and lamias without the occurrence of rot, be-

coming subsequently thereto so dangerous to sheep that it invari-

ably rotted them.* The field is described as being during twenty

years so wet as to grow rushes and coarse water-grasses, but

yet to be safe pasturage. This it might possibly have been in

the spring, but not in the summer and autumn. We are bound
to receive the statement as it is ; but we nevertheless think the

entire evidence, both with reference to the safety and the subse-

quent dangerous condition of the pasture, to be wanting in that

preciseness which would bear a rigid investigation.

An analogous case has been published in The Quarterly Jo^irnal

of Agriculture, which has so many features in common that it would
appear to be identical, but for a slight difference in the dates and a

few other particulars. This case received such an excellent reply

from an anonymous writer under the signature F. B., which also

appeared in the same journal, that, although somewhat long, we
venture to transcribe both the case and reply, as thereby some
light may possibly be thrown on the other instance :

—

"On Watek-Meadows causing the Eot in Sheep.—About the year 1808
some land, part of which had been under water, iniich of wliich was a l)og, and
part of which was nearly dry, was drained, levelled, and irrigated. Altliougli

it was drained and was so far dry that horses coidd at all times walk npon it,

yet it produced coarse herbage, rushes, and even some flags. In this state it

remained for at least fifteen years, and during the whole of the time it was
constantly fed by ewes and lambs in the spring, and no instance was ever

known of any of these sheep ever showing the slightest symptom of the rot.

" As, however, the herbage was not good, and it was supposed that by ob"-

taining a better outfall and a more effectual mode of drainage the meadow
might be much improved, it was broken up in 1829, drained more perfectlj',

better levelled, and was again laid down to grass after a turnip-fallow. The
land then appeared to be perfectly drained. The turnips were excellent, and
the grass which was sown in 1831 was beautiful. It was mown that autumn,
after having been irrigated, and produced abundantly. It carried great flocks of

sheep the ensuing spring, and jiroduced a verj' great crop of grass early in the

simimer ; but afterwards in that year the land appeared starved, and the grass

did not come a second time to the scythe. In the spring of 1833 the meadow
yielded a good pasture to the sheep, but, except in those parts which were dry

and steep, it produced little for the scythe. Rushes made their appearance
;

and as it was probable that the land was not sufficieutl}^ drained, more drains

were made, which produced a great deal of water. Then for the first time

suspicions were raised that the sheep fed on the land were tainted by the rot,

and it has been ascertained that since Christmas 1833 sheep fed upon it have

taken the rot in five days. In the spring of 1834 more drains were made in

it ; the consequence of which has been a great improvement in the quality and
quantity of the herbage, but, as far as the rot is concerned, it has been equally

fatal to every sheep put upon it. It is necessar}' to add, that, although the whole

of this meadow is now so well drained that after a fortnight's irrigation it will

* See Royal Agricultural Society "s Journal, vol. i., p. 368 et seq.
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become so dry in a week as to admit of liorsns g:illoping over it without scarce!}'

leaviiig the print of tlicir siioe, yet, as some parts of it are miicli lower, and con-

sequently nearer the water by some feet than others, it might be supj)0sed that

they would be more likely to produce the rot than those parts which are higher.

But this is not the case. Jt lias been ascertained that they are equally infectious.

Other meadows in this neighbourhood, irrigated partly by the same stream, have

equally rotted the sheep though perfectly well drained. As those other mea-
dows are entirely new, it cannot be said of them that there was a time when,
though less well drained, they did not rot the sheep. They do not affect the

question, What can be the reason why land which when less well drained was
fed by sheep with impunity rots them now when it is much better drained?

"It cannot be attributed wholly to the seasons, because other water-mea-
dows in the same county but on a ditTerent stream did not rot the sheep in the

spring or even in the autmun of 1834 ; some few out of very many have
been supposed to take the rot ; and that in the antumn of 1834,* even on these

meadows, scarce one has escaped the infection. But where they have taken it

some parts of the laud have not been effectually drained.
" These occurrences naturally excited attention, and recourse to every known

means supposed to be capable of preventing this infection was resorted to. It

lias been said that sheep folded on fallows and not allowed to go on to their

pastures till the dew was off the ground ,have escaped the rot, when others

which were allowed to remain constantly on them have taken it; that dry
food given to them on dry ground during the night, and that salt and oil-cake,

have acted as preservatives. The evidence of the good, effects of all these anti-

•dotes has been such as it was impossible to doubt. But each and every one of
them has been tried here with the greatest attention, and it is painful to add
that they have all failed in every instance. The mode in which these experi-

ments were made was this : Out of a large lot of fat wethers which were in the
•course of being killed, and which were all believed to be sound, three at a time
were selected for the trial of each of these remedies, and put on the meadows.
At the end of three wrecks their livers were invariably found to be more or less

infected, while the livers of the others of the same lot which had not been on
the meadows, and which had remained in their usual dry pastures, reiuained

imafifected.

" This continued for some time ; but at last two wethers which had not
been on the meadows were found to have diseased livers, and therefore it can-
not be affirmed with perfect certainty that the subjects of the experiment bad
taken the disease in spite of the remedies, because it is just possible that,

like the two last, they might all have taken the infection at some previous
period."

To this statement F. B. replied :

—

" In vol. v. p. 503 of this Journal is an article entitled, ' On Water-Meadoivs
.causing Bot in Sheep.' The very extraordinary circumstances detailed in
that communication led me at first to think it an imaginary case, given to
the public for the purpose of provoking discussion ; as lawyers say, ' a case
stated for counsel's opinion.' But on farther consideration I shall treat it as
a real one.

"The writer says, 'About the year 1808 some land, jart of which had been
under water, much of which was a bog, and part of which was nearly dry,
was drained, levelled, and irrigated. Although it was drained, and was so far
dry that horses could at all times walk upon it, yet it produced coarse herbage,
rushes, and even some flags. In this state it remained at least fifteen years.

* In the autumn of 1833, 200 ewes were fed on these meadows, and, when killed,
were all found to be quite sound.
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and (luring the whole of that time it was constantly fed on hy ewes and lambs
in the spring, and no instance was ever known of any of these sheep ever
showing the slightest symptom of rot.' To this part of the statement 1 have
to observe, that ewes and lambs are not liable to rot when pastnred npon
water-meadows in spring. It would have been satisfactorj' to have been
informed whether sheep of any kind were dose-pastured npon the meadow
in its then partially improved state, either in wet snmmers or iu autumv, and
what was the result of such pasturage ?

"

F. B. then quotes the whole of the second paragraph ending
with the question

—

" ' What can he the reason ivliy land ivliich vhcn Jess drained ivusfed hy
sheep with impunity rots them now when it is much hetter drained?'

"This negative question," he continues, "appears to me as if put for a
similar jiurpose to that of the witty King Charles in regard to the weight of

live and dead salmon ; and in answer 1 will apply the sentiment expressed

by one of the sages on that occasion :
' Before I assign a reason, I could wish

to prove the fact.' On entering upon this discussion, it is but fair to acknow-
ledge I do so \mder a considerable degree of prejudice, because I have experi-

ence of many instances of low marshy grass-land when in a state of nature, or

but partially improved, rotting the sheep jiastured upon it ; and that land,

on being siibsequently thoroughly drained or converted into well-ordered

water-meadows, did not rot sheep fed upon it in proper season. But I will

endeavoin- to show, from the ([uerist's own statement, it is jirobable that he
has come to an erroneous conclusion in estimating the capability of his water-
meadow.

"1. Tlie System of Irrigation.—The most proper method of irrigating low
marshy grmmd, such as the meadow described, is the bed or ridge system. It

is not probable the meadow in question was so formed, because, if it had, the

occupier would not have ploughed it up, cultivated it,, and cropped it with
turnips, as the re-formation of these beds with water-carriers and furrow-drains

would have been attended with an unnecessary additional expense of from 10?.

to 201. per acre. Indeed it appears certain the meadow was not so formed, as

he says, ' The grass-seeds were sown in 1831. They were mown in the

autumn of that year after having heen irrigated^ Now if water had been
thrown over new-formed beds of loose cultivated earth, a great piart of it would
have been washed away, and the young gi-ass-plants along with it. Neither

is it probable his watering was done upon the catch-work prineii)le, as that is

not applicable to flat marshy land, such as a great part of the said meadow is

described to be; and a loose formation of catch-work is still more liable to be

guttered and the earth washed away than beds so formed. I am therefore led

to believe the irrigation in question was something of the nature of warj^ing,

and effected bj' a rivulet dammed up, and the water from it caused to flow

over the meadow at random, or with but little artificial direction ; and although

ewes and lambs may do well when pastured in spring unon land so managed,
or rather mismanaged, j^et sheep of any sort cZo.se pastured upon it in wet sum-
mers or in autumn would hardly escape rot, and that without any reference to

whether the land was well or ill drained. The great advantages derived from
the bed formations and catch-work systems of in'igation are the rapid flow

of water over the surface, and quick delivery of it by the receivers and furrow
drains, either to supply other beds at lower levels or convey it to the waste
water channels, no water ever being allowed to stagnate upon any part of a

well-ordered meadow. That desirable object cannot ]:ossiljly be attained in

warped or flooded meadows however much they maybe drained, and hence the

liability of such meadows to rot sheep.
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" 2. The QiiaUly of the UerhMjc.—We are infornifd the land was sown witli

grass-seeds in the spring after tlie turnip croj), and tliat it was irn,c;ated in the

same year the seeds were sown, Init the varieties of those seeds are not men-
tioned. If they were annuals or biennials, sueh as arc commonly used in

afi;viculturo, they would of course soon die off, and all the tender and most
nutritious of the natural grasses would be extirpated by the aration processes;

while the roots of coarse grasses and other pernicious plants, so far from being

eradicated, would in fact be renovated by the short course of arable culture.

Indeed, it is purposely acknowledged, ' rushes again made their appearance in

the second year after the seeds were sown,' and probably many otlier still

more objectionable plants made their appearance at tlie same time. But even
supposing the land had been sown with a proper selection of iierennial grasses,

these would have been weak in the second year. The narrator coni]ilains of his

grass looking 'starved after mowing in the second year, and that it did not come
a second time to the scythe.' Also in the third year after sowing, he says,

'.E.\cept in those parts which were dry and steep, it produced little for the

scythe ;' the more valuable plants raised from seeds sown upon the low
laud being gone, and supplanted

,
by pernicious plants as before stated. The

sound pasturage on the meadow would be confined to a very narrow compass,
and lience not without any reference whatever to draining.

" 3. Tlie Manner of Pasturing.—We are told tliat before the meadow was-

improved otherwise than by irrigation it did not rot ewes and lambs pastured
upon it in spring. But it is not said it was at that time sound pasturage for

sheep in u;et summers or in autumn. Neither is it said that after draining it

rotted ewes and lambs in spring. It is however stated that after the third

draining in the spring of 1834 ' the meadow was equally fatal to every sheeji

put upon it.' There is no mention of the time of year when the sheep were
so jiut, nov is it stated whether the land was fLtil stocked with sheep in that

fatal pasturage. I, however, think that calamity took place last autumn ; at

least it is fair to infer so, because, as the third draining was effected in the
spring of last year, the irrigation could not be carried on while the draining
was in hand, consequently too late to produce early spring food ; and if the
meadow was mown for hay last summer, the fatal result will have arisen from
the sheep eating the autumnal lattermath or fog, and not from the land having
been more perfectly drained.

" Much more matter of a similar purport might be stated in support of my
argument, but I trust I have already said sufficient to show that the querist
has come to a hasty conclusion in supposing, as he states bis case, ' that land
when less well drained may be fed by sheep with impunity and rot them when
much better drained.'

"

In closing this section of our subject we would remark that

neither water—pure or impure—innutritious herbage, nor noxious
plants partaken of bv an animal, nor exposure to rainy weather,
location on damp and ill-drained pasturage, nor on water-
meadows, in the abstract, can be regarded as the cause of rot.

Singly or combined, if long enough continued, these influences
exert their baneful effects upon the vital force, and by diminish-
ing it render animals more susceptible to diseases in general,

especially those of an asthenic nature. They fail, however, to

produce rot, because, even if united with numerous other causes
of a similar kind, they are incapable of producing the entozoa
which are found in the biliary ducts of affected sheep.
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Wo are not insensible of the injurious results which spring-

from the partaking of improper food, knowing full well that the

due luitrition and integrity of every organ will d(>pcnd very much
upon this alone. We do not lose sight of the ertects of a long-

continued elevation or oven diminution of temperature, a humid
or dry atmosphere, on the qualiU/ as well as the quantity of the

food itself. Neither are we unmindful of the consequences of a

long exposure of the bodies of animals to the vicissitudes of

weather ; nor of the impaired function of respiration over the

oxidation and decarbonization of the blood when the air is

both warm and humid. The blood, we know, will be rich or

poor, pure or impure, in proportion to the completeness of the

change it undergoes by the process of respiration, and to the

amount of albuminous and saline materials which enters it in a

given space of time from the assimilation of the food. And
.further we are aware that it is by these means that it can alone

maintain—assisted by the secretory and excretory organs—that

purity of composition and proper specific gravity necessary for

its free circulation, and the yielding up of its nutritive and vital

properties to every tissue of the body.

But we object that many persons both write and speak about

animals, and endeavour to explain the normal and abnormal func-

tions of their several organs—particularly those employed in the

digestion and assimilation of the food—entirely on chemical prin-

ciples ; as if an animal were merely a chemical laboratory. This
we conceive to be an error. We admit the influence of chemistry

—few perhaps more so—in many of the changes which are wrought
in the animal organism ; but we believe that this is controlled, kept

in order, and, so to speak, even directed, by a far higher power,

nameh/, vitality. Vital force, however, we do not hold to be

antagonistic to chemical action, but to be in harmony therewith.

Nevertheless, it is often diminished, without losing its supremacy,

by many internal as well as other causes, especially if these should

be of a persistent irritative character, as, for examjde, the pre-

sence of flukes in the liver. Under such circumstances a con-

tinued alteration of the function of one organ will exert a

baneful influence to a greater or less degree upon all the others,

and thus lead ultimately to the death of the animal by simply

exhausting the vital force.

Pathology.—Rot an Entozoic Disease.

When we reflect that the pathology of a disease is to a con-

sideraljle extent elucidated by studying the lesions which are

observed post mortem^ it seems difficult to account for the differ-

ences of opinion which have prevailed with regard to the nature

of rot. It cannot be denied that every investigator of this disease
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has liail at command numerous fac ilities for oljsorvinc: tlio state

of the organism directh/ after the death of tlie aOected animal.

Nor is this the only advantage he has enjoyed ; for a few visits to

the abattoir have sufficed to show the several stages of the malady

from its earliest l)eginning to its fatal termination. \n shnu/htered

animals, it is likewise to be remembered, that disease is always

seen in all its exactness. Changes consequent on natural death

have not come on, and there is, therefore, no mistaking the real

for the unreal.

The advantage thus possessed by the veterinary pathologist

over his medical compeer is very considerable. We fear, how-
ever, that too many have not sought this knowledge for them-

selves, but been content to adopt the opinions of others, who
mav perhaps have been equally devoid of practical information.

In no other way can we account for the varying statements which
have been put forth respecting the pathology of rot. Some writers,

for example, describe the disease as being essentially an inflam-

viatori/ affection of the liver. Others, on the contrary, view it as

a general dropsy associated with chronib disease of the liver and
an impure state of the blood, and one author, in particular—

a

surgeon—has even contended for its being a tuberculous disorder

of the lungs.

The gentleman thus alluded to is Mr. Blacklock, whose
writings we have before quoted from. He says,

—

" The are always tlic principal, and I may also, from my own expe-

rience, add, the primary seat of the affection. When examined in the early

stage of rot, they have a hard lumpy feel, especially at the upper part or lobe

;

and at tliis time a great number of irregular yellowish-white, patchy-looking

bodies will be seen shining through the membrane, pleura, which surrounds
the organ. These tubercles, as the hard white bodies are called, varj^ in size

from that of a mustard-seed to that of a pea. They are sprinkled through all

parts of the lung, and will, in every dissection, be found in a variety of stages,

from the firm condition in which they were deposited, to the softened state

which denotes their speedy expectoration. Each tubercle, however small,

usually holds a particle of calcareous matter in its centre."

The confidence with which Mr. Blacklock speaks of the

matter will be further shown by one other short extract from
his writings :—

•

" Fluke-worms' and hydatids are almost constant attendants on rot,

and seemingly most important ones, especially the former, which have, I

may say, kept a great bulk of the learned and unlearned for many years in a
perpetual bustle, and have so hoodwinked writers on this subject as to pre-

vent them seeing the truly important points of the disease."

The opinions thus authoritatively put forth respecting rot being
a tuberculous disease of the lungs have no foundation in

fact. Indeed, as has been already pointed out, sheep are not

subject to depositions in their respiratory organs of this aplastic

material, which proves so destructive to mankind.
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The little hard lump about the size of a " mustard-seed," holding'

calcareous matter, mistaken for a true tubercle, is the product of

the Filaria bronchialix. ICxamiiied in the early stages of its

formation, and when it presents little more than an ecchymosed
condition, or a pus-like deposit, a male parent-worm will be seen

coiled upon itself in the isolated miliary body. Having served

the chief purpose of its life, the entozoon is about to die and
become entombed in calcareous matter, his own structure contri-

buting to this end by being involved in the process of calcifica-

tion. Similar changes we believe to take place with the female
parent-worms, but these, from their greater size and number,
produce depositions far exceeding those of the male entozoa. In

the still larger and softer deposits, which give here and there to the

lung a flesh-like appearance, myriads of ova and young filariae

of both sexes will be found, which, by their local irritation,

produce the changed lung-structure in which they dwell. These
are the revelations of the microscope, and beautifully do they

exemplify one form of entozoic disease to which sheep are remark-
ably prone.

Among the advocates of the opinion that rot depends on

inflammation of the liver was the late Mr. Youatt. He spoke very

decidedly on the point, and attributed all the lesions which are

observed in the body to this one primai'y cause. This view of the

pathology of the malady appears to have emanated from Dr. Har-
rison, who affirms that " Rot always commences with inflammatory-

symptoms, and generally Avith an exudation of coagulable lymph
under the tunic of the liver. In five or six days after contracting

the rot, the thin edge of the liver," he says, " becomes of a trans-

parent white or bluish colour, and this spreads along the upper
and lower sides, according to the severity of the complaint. In

severe cases the Avhole peritoneum investing the liver is diseased,

and then it commonly assumes an opaque colour, interspersed

with dark red lines or patches."

Similar views were held by Hurtrel D'Arboval and by Davy.
The latter-named author, after describing several morbid states

of the liver, which he enumerates as " enlargement, indura-

tion, gangrene, concretions, &c.," says, " Now, we are well

assured that these appearances never occur Avithout the existence

of previous inflammatory action. Inflammation of the liver is

a state of disease which it is evident has taken place."

It is not a little remarkable that not only surgeons, but also

such eminent veterinary authorities as Youatt and Hurtrel D'Ar-
boval, should have committed so great a mistake respecting a

disease of such common occurrence. Every farmer knoAvs that

sheep give little or no evidence of ill-health at the commence-
ment of rot, and that, when they do sicken, the symptoms indi-
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c<ato not. an ivjlammatory state of tlu; system, but a marled cMnlity

and proxtratiun of the vital powers. We may lien?, liowever, leave

the further consideration of this statement, more particularly as

its fallacy will fully appear when we come to a detailed account

of the symptoms of the disease.

Thus far the opinions we have quoted on the patholog-j of rot

may be reji^arded rather as exceptions than otherwise, since

the majority of authors agree in considering it as a dropsic-al

disease, associated with a disordered liver, depending on an

impure, watery, or improper diet.

In confirmation of this view it has often been said that both

hares and rabbits take the rot in wet seasons and die therefrom.

Our post-mortem examinations of these animals, when diseased,

have not been many
;

but, singularly enough, up to the present

time we liave rarely failed to find flukes in the biliary ducts. The
liver of the creature, however, has occasionally been enlarged and
softened, and its vessels turgid with imperfectly clotted blood

—

very dark in colour. The general hue of the organ has varied,

being in some places paler and in others of a deeper colour than

natural. The animals have been little more than skeletons, and
their abdomens have contained a good deal of serous fluid. The
cause of death was obvious in these cases ; but in all this we have
only another proof that bad food will give rise to grave affections

of the liver, by first impairing the quality of the blood.

The influence of food—natural grasses in particular—when sur-

charged with moisture, in producing a deranged condition of the

liver of sheep, was made the subject of our investigation during
the wet summer of 1860. We found that the first ill effects

were a blanching of the lobules of the gland,—the structures

which are mainly composed of the secretory vessels, bile-cells, and
origins of the biliary ducts. Affected livers, apart from any other

pathological condition, showed white spots and streaks here and
there, which were often not more than five or six in number,
and of a size not exceeding an inch and a half in length.

A continuance of the cause led to the production of further

structural changes. No embryos of the fluke, however, could be
detected even by a microscopical examination of the bile, &c.
Had means not been adopted to prevent the further inroads of
disease, doubtless these animals Avould have ultimately sunk
from dropsy ; but food the very opposite of that they had been
li^ing on, combined with a daily allowance of salt, sufficed at

once to put a stop to the disorder, which assuredly ought not to

be regarded as being rot.

To the opinion held by most authorities that rot in its ad-
vanced stages is accompanied with general dropsy, we willingly
assent ; but that the anasarcous condition of the body in this disease
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tlepends, ah initio, on watery or innutritious diet, and allied

causes, we cannot admit.

Dropsy will doubtless arise from causes wliicli affect tlie quality

ol the blood or the functions of tlie liver, and not only in slieep,

but in all animals, man liimself not excepted. Dropsy, however,

will not produce flukes in the liver, although the existence of

flukes therein will produce dropsy. Until we cease to use such
terms as "water rot," and begin to speak of rot as an entozoic

disease only, we shall continue to impede the progress of veterinary

pathology, by encumbering her with an unmeaning nosology.

Rot, we repeat, is an entozoic affection, due to the presence of

flukes in the biliary ducts of the liver, which early lay the

foundation for structural changes of a special description in

this organ, and ultimately cause the death of the animal from
anannia. No author denies the existence of flukes in this dis-

ease, although it may be that every one does not make mention
of them. The accounts of their presence within the liver are

some of them of early date. Thus Sir Anthony Titzherbert, in his

Bookc of Hiishandrye, 1532, in describing the rot of sheep, says
" if thou cut the lyver, there will be lyttle quickenes like flokes

;

and also seeth the lyver, if it be rotten it will break in pieces, and
if it be sound it will hold together."

To those who object to the statement that flukes are the direct

cause of the malady, may be addressed the question. How is it

that sheep bred and reared on sound land have flukes in their

livers in tvet seasons, and then only ; and that under such cir-

cumstances they die from rot? It is admitted that they are so

affected. Where, then, do the entozoa noiv spring from ? No
combination of ordinary causes can produce them. No, their

propagation and development are governed by fixed and unalter-

able natural laws.

When conversant with the natural history of the fluke, we
see fewer difficulties in accounting for this fact than might

be supposed ; but we will not now anticipate this division of our

subject.

Entozoic diseases have been much investigated of late, and

every day's experience goes to prove that they are neither few

nor unimportant. Hitherto it has been too much the custom

to look upon entozoa as an effect rather than a cause of disease.

Are they so in that condition of the flesh of the pig vulgarly called

" measled pork," or in " gid " in sheep, or in " dyspnoea " in calves

and lambs ? If not, why should they be so considered in rot ?

Men who are unacquainted with the facts which have been

brought to light through long-continued research into the natural

history of the liver-fluke, and who probably may possess far more

practical knowledge of the details of feeding and managing sheep
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to a profit, than do most scicntifK; observers, will be sure to find

enouijh to cavil at in the nnelations of science. It is doubtless

far easier to arj^iie that all entozoa are the consequence of im-

j)aircd animal functions, than by a patient investigation to

l)ecome conversant with their structure, habits, and mode of

development, with a view to understand the way in'|Which they

enter tin; bodies of animals and exert a deleterious eflect on

health.

Our own researches have recently brought to light another

and a fruitful cause of the death of sheep of all ages, even

under every variety of good feeding, management, and location,,

from the existence of an undesc-ribed variety of worm of the class

jUaria within the abomasum—the digestive stomach. These
entozoa, to the extent of many hundreds, fix themselves to the

inner surface of the stomach, by inserting their heads into the

mucous membrane, where they are enabled to ]<eep their hold

without much effort, despite the peristaltic action, by being fur-

nished immediately behind their heads with four barbs, whose
points are directed backwards, after the manner of a fish-hook.*

The symptoms arising from their presence are remarkably akin

to those of rot, consisting principally of long-continued wasting
of the affected animal, leading ultimately to dropsy—death,

being not unfrequently preceded by diarrhoea. Surely these

cases are not—because their progress, symptoms, and fatality

are so analogous to those of rot—to be designated by that name

:

if so it will require but another step for it to be boldly asserted

that sheep take rot, and die therefrom, when fed on the richest

and best food, when located, bied, or reared on the lightest land,

and when exposed to a long prevalence of the driest weather, for,

as before stated, it frequently happens that under all these circum-

stances these entozoa abound in the stomach of the sheep.

To proceed. It is important to remember, as bearing on the

pathology of rot, that flukes occasionally locate themselves in

young lambs, and so impair the structure of the liver by their

number as quickly to destroy the animals—often before the
true cause is suspected. A case in point was a few years since'

brought under our notice. In September, 1853, we received

from an amateur pupil of the Veterinary College, then resid-

ing at Redgrave in Suffolk, two portions of the liver of two
lambs that had died after a few days' illness. The lambs were
black-faced Norfolks, and had been bred on heath-land near to

Thetford, where rot may be said to be unknown. They had come
upon the farm j ust six tceeks before, and were at once placed on

* At some future time we hope to describe the anatomical peculiarities of tl.is

interesting entozoon, aud to illustrate these by microscopic sketches.
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fen-land, part of which was marsh. Their death, as stated, was
comparatively sudden, and the gentleman who sent the specimens

found in each case, on making a jwst-mortem examination, that a

serous effusion had taken place into the cavity of the al^domen,

and that the liver presented well-marked indications of disease.

We were at once struck with the remarkable softness or pulpy
condition of the liver, and on a close examination we ascer-

tained that many of the bile-ducts were filled with entozoa, which
proved to be very young flukes. The presence of these parasites

in such numbers, and in animals so young, had, contrary to the

general rule, produced a quick destruction of the integrity of the

liver, with its several concomitants. It is a singular fact, but one
Avhich fully accords with our present knowledge of -the natural

history of the entozoon; that not a single fully matured or parent

Jiuhe was met with in these cases. Having preserved several of

these entozoa, we here insert a sketch of a group of three of them
of their natural size, as drawn to a scale.

Fig. 1. Young Distomata.

Vogel has spoken of the young distoma as being four lines long,

and one and a half broad. The smallest of our specimens, how-
ever, as will be seen, had not attained even these dimensions.

Notwithstanding their diminutive size a microscopical exami-

nation showed that the nutritive system of these young distomata

—aquiferous and bile-digestive—was fairly developed and in

active operation, but that only an outline of their generative

organs—the female portion in particular—existed.

Before leaving this division of our subject it is necessary to

say a word with reference to the ordinary pathological changes

which the liver undergoes from the presence of flukes. In

general, unless the entozoa are very numerous, little structural

change takes place until they have attained a fair size, and

have travelled onwards from the main biliary duct, which they

entered from the duodenum, into its various branches and smaller

ramifications to deposit their ova. Their existence now pro-

duces pressure, persistent irritation, and increased vascular action,

which ultimately lead to the coats of the ducts becoming thick-

ened, and their calibre increased. In medical language hypertro-

phy, with dilatation, takes place. It is these changes which give an

altered outline, and often an increased size, in some parts to the

gland. Nature may be said to strengthen the walls of the ducts,

even to their minutest divisions, to prevent the entozoa from
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gaininp; access to the parencliyinatous structure of the liver ; and
in eflcctiiii^ tliis she does not even stop at mere membranous
deveh)pineiit, but often deposits calcareous materials within the

animal tissue. This gives to the liver its hardened condition,

and likewise imparts a J^ritty sound on cutting throufjh its sub-

stance. The same structural changes lead to a partial blanching

of the lobules, and an impaired function of the bile-secreting

cells, so that at length the entire organ becomes changed in

colour, often presenting a yellowish clay-like Ime, with which
the enlarged main-biliary ducts greatly contrast, standing out

on its surface as bluish white lines or bands. Much more mijrht

be said with reference to these pathological changes, but our de-

scription of the j)ost-tno7'tem appearances must not be anticipated,

and therefore we pass onwards to our next division, namelij, the

Anatomy and Natural History of the Liver-Fluke.

The branch of science commonly designated Natural History

is acknowledged to be far more attractive than many others, and
to possess allurements even for the uneducated. If this be so, it

is easy to understand how men Avhose education and tastes fit them
for such a study often become enthusiasts in its pursuit. It is

well when investigations of this kind are not undertaken for mere
intellectual gratification, but have for their end some praiseworthy

object— the benefit, perchance, of the human race. It is this

which gives a value, far beyond the simple attainment of know-
ledge, to researches into the history of parasites, because they mostly
lead to the means of cure or prevention of the diseases which are

due to the presence of these creatures. The introduction of the

achromatic microscope has immensely increased the facilities for

obtaining information on this subject, and has consequently led to

the dispersion of many an error which had formerly prevailed. A
new field of research has thus been opened up, and the wonders
already revealed make the profoundest naturalist hesitate in
expressing an opinion on any one point connected with the develop-
ment of these creatures which he himself has not investisrated.

Only a few years have elapsed since the scientific world Avas

startled by the announcement of Von Siebold that the Cyticercus

fasciolaris—the hydatid met with in liver of rats and mice—was
only a "stray tape-worm which had become vesicular, and was,
in fact, the Taenia crassicolis of the cat." Shortly after this, even
greater surprise, amounting in some persons to unbelief, was
produced when the same distinguished naturalist affirmed that the
hydatid of the brain of the sheep ccejuirus cerebralis—the cause
of the disease termed " gid "—was only the scolex of the Tcenia
serrata of the dog ; and that the detached segments of this worm,
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in which its ova were alone perfected, woukl, if given to sheep,

produce hydatids in the brain. Nor was this the only proof

adduced in corroboration of the statement, for it was said that

the converse was equally true—namely, that tape-worms were
quickly developed in the intestines of the dog, by giving to this

animal the so-called heads of the cwnuras.

A number of experimenters was thus called forth, in various

parts of the Continent in the first instance, and afterwards in

England, every one of whom confirmed the conclusions arrived

at by Siebold. It was thus proved beyond disputation that some,
at least, of the entozoa underwent regular metamorphoses, and
that hydatids and tape-worms had a necessary and mutual depend-
ence on each other. It could not be expected that investigations

of this kind would end here, and it has since been shown that

very many entozoa pass through far more complex changes than

the tape-worm ; and that they often exist out of the bodies of the

animals which they ultimately inhabit, in such peculiar forms,

and for so long a time, as almost to set at nought the efforts of the

helminthologist to unravel their several transformations. Among
this number is the liver-fluke, the structure and metamorphoses
of which we shall now attempt to describe, as it is upon know-
ledge of this kind that the means which, as pathologists, we possess

for the treatment and prevention of the rot in sheep are based.

Technically speaking, the liver-fluke is known as the

Distoma hepaticum, or Fasciola hepatica.

The name Fasciola, to which many naturalists give preference,

Avas originally bestowed on this entozoon by Linna;us, while that

of Distoma was adopted by Retzius, under the belief, as would
seem, that it was furnished with two distinct mouths—one at

the anterior extremity (a, Jiff. 3), and a second a little behind the

first named, on the ventral surface (h,Jig. 3). The term hepaticum

is employed in conjunction with Distoma to signify that the

entozoon is met with in the liver.

The distoma belongs to the order Trematoda, a classification

which denotes that it is a suctorial worm, and by most naturalists it

is placed in the second family of this order. It will thus be seen

that it is a matter of minor importance whether we speak of the

creature as a liver-fluke, trematode worm, distoma, ox fasciola.

Professor Owen, in his 'Lectures on the Invertebrate Animals^

(1843), says: " The Trematoda maybe characterised as having a

soft, rounded or flattened body, with an indistinct head, pro-

vided with a suctorious foramen, and having generally one or

more sucking cups for adhesion in different parts of the body
;

the organs of both sexes are in the same individual." From the

same author we learn that Rudolphi, a pupil of Linna'us, adopted



The Rot in Sheep. 97

external and easily recog^nisablo characters for the generic sub-

divisions of the Trcmatodc order accordino; to the numbers and

positions of the suctorious orifices and cavities. " When there is

only a single one, it constitutes the ^cnns Monostoma ; when there

are two, which are terminal or at opposite ends of the body, you

have the character of the genus Amphistoma ;* when the posterior

of the two suckers is not terminal, but on the inferior surface of

the body, it constitutes the genus Distoma ; three suctorious

cavities characterise the genus Tristoma ; five the genus Penta-

stoma ; and a greater number that called Poli/storna."

Form and Size.—The Distoma hepaticum varies in size in the

same animal, according to the age of the entozoon. Although

this is the case, it is a singular circumstance, hereafter to be

explained, that no distomata are found, even in long-existing

cases of rot, so small as to warrant the belief that they had been

hatched within the biliary ducts. The form of the entozoon is

that of an oblong oval, flattened from side to side. Its greatest

breadth is anteriorly, immediately behind the central sucker,

from which point it gradually tapers to its caudal extremity.

When fully developed, the distoma will attain a length of an

inch and quarter, and a breadth of half an inch at its widest

part. Many of the smaller specimens, however, do not bear the

same proportion between their length and breadth, being some-

what rounder in form. It is, however, to be borne in mind, that

on being removed alive from the biliary ducts, the creatures are

seen to contract themselves, so as to appear very much smaller

than they really are—a circumstance which has often led to an

incorrect conclusion with regard to their real size, and conse-

quently as to their age, and the length of time they had been

located within the ducts.

Fig. 2.

Fully-developed Distomata.

We here insert an engraving (^Jig. 2) of two distomata of ma-
tured growth, which will assist our exposition. One of them is

'
.—-—

* The fluke thus named is frequently met with in oxen and sheep, attached to
the mucous surface of the rumen, in -which situation it appears to be unproductive
of mischief.—AnTHOB.

VOL. XXIII. H
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represented as exposing the ventral surface—that on the right

—

and the other the back or dorsal surface.
,

Colour.—The colour of the entozoon is found to vary, ac-

cording to the amount of bile which is contained within its

digestive system. If well filled with this fluid, the distoma has a

dark-brown or occasionally a brownish-black hue ; on the con-

trary, if nearly empty, its colour is a yellowish-brown. Very
frequently, however, some of its digestive tubes are replete with

Fig. 3.

Magnified view of the external surface of the Distoma hepaticum, showing the papillated state

of the Ekin, with the oral and ventral suckers, &c.
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dark bile while others are empty, which gives to the creature a

peculiar parti-coloured hue.

External Surface.—When the external surface is examined

with a low magnifying power, the skin is found to be thickly

covered with minute papilla; which point towards the posterior

part of the body. (Seeji(/. 8.) In some specimens we have found

only the anterior half of the creature thus covered, while in others

no papilla; could be detected on any portion of the skin. These
differences do not seem to mark any distinction of species, nor to

be indicative of the age of the entozoon ; but are probably owing
to a casting off or shedding of the papilla?, as we see in so many
other creatures. The epidermic portion of the skin is very thin

and transparent, and appears to be homogeneous. It is best ex-

amined by stripping off a portion of the integument as a whole,

when torn fragments of epidermis will be met with on the edges

of the detached piece. The substance of the dermis or true skin

appears to be composed of minute granules, arranged in some
parts in a linear form both longitudinal and transverse, incor-

porated with numerous cellules.

Several of these peculiarities are very well depicted in Jiff. 3, on
the preceding page, which represents a magnified view of the ex-

ternal surface of the entozoon. In addition to the papillated skin,

the mouth or anterior sucker (a), the ventral or posterior sucker (b),

and the so-called intromittent organ or penis (c), are represented.

Muscular System.—Immediately beneath the integument lies

the muscular or contractile tissue, on which the various motions

of the entozoon depend. In an animal the parenchyma of

whose body is so pulpy as that of the distoma, it is almost im-
possible clearly to demonstrate the arrangement of the muscular
fibres. It seems, however, that most of them run in a longitudinal

direction and others transversely, while some would appear to

cross these at angles more or less acute. Towards the mouth
the fibres are stronger and more clearly developed, as they also

are about the region of the ventral sucker, their special arrange-

ments, however, in regard to these organs will be hereafter

considered.

Aquiferous System.—Traversing the parenchymatous and other

structures in every possible direction, immediately beneath the

integument, are numerous tubes, exceedingly small in size, form-
ing a beautiful rete, akin, as is supposed, to the capillary system
of the higher order of animals. These tubes have been de-

scribed as ending in minute ca;ca, and which they would appear
here and there to do ; but their continuous connection and
reticulated arrangement are well seen in flukes rendered trans-

parent by immersion in glycerine. They give passage to a
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colourless fluid, among which are numerous granules. These
tubes would seem to be chiefly concerned in nutrition, but
whether they have or not any direct communication with the

true digestive system we have been unable to determine. Indeed,

this is a point in connection with the organism of the distoma on
which we hesitate to speak with confidence. In the young flukes,

referred to at parje 94, the aquiferous system appeared to be so

connected.

In distomata which contain but little bile the aquiferous tubes

are seen to advantage, but we have failed to find them united to a

single vessel centrally placed, as described by some authorities.

We have also been unable to detect the so-called " excreting

organ " of Van Beneden, Aubcrt, and others, which is said to be
situated near the caudal extremity of the entozoon, and to receive

the contents of this single vessel. Is it possible that the " ex-

creting organ " has been confounded with an occasional dilata-

tion of one of thjB tubes connected with the external male organ

—the vasa deferentia—at its inferior extremity ? We have often

found one, and sometimes both of these tubes to' be thus dilated
;

although in the majority of instances such is not the case.

The readiness with which distomata imbibe tepid water,

which causes them to swell out and become very opaque, led

us in our original investigations to suppose that these aquiferous

tubes might receive their contents by endosmosis, and we had
recourse to a variety of experiments with coloured fluids to deter-

mine the point. At length we concluded, however, that such

was not the case, although we found that distomata placed in

tepid bile would imbibe some of this fluid, yet by no means so

quickly nor in such quantity as they did water.

Ventral Sucker.—Before describing the internal structures of

the fluke, we will add a few words in this place on the ventral

sucker, a magnified view of which, when detached from the body,

is here inserted. See Jig. 4.

Fig. 4.

Magnified view of the Ventral Sucker.

This organ consists of an outermost raised border, of a circular

form, surrounding a concave or sunken centre, which is imper-
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folate. The border is very firm compared with the general

surface of the body of the distoma, and is chiefly composed of

two sets of muscular fibres arranged after the manner of an ordi-

nary sphincter. Muscular fibres also radiate from the centre of

the sunken part towards the outer edge of the border. The
whole arrangement is beautifully adapted for the attachment of the

entozoon to the mucous membrane of the biliary ducts, whereby it

is enabled to resist the contraction of the ducts to expel it with

the bile into the intestine. Use, no doubt, is also made of this

sucker as a kind of focal point in the entozoon's efforts to travel

onwards into the smaller branches of the ducts to deposit its ova.

Besides this, an opinion prevails that the organ is employed in

the act of coition between two distomata, supposing such to be

necessary for fructifying their ova. We, however, incline to the

opinion that no such contact does take place, but that the

entozoon is self-impregnating.

Digestive System.—This part of the organism of the distoma

is more simple in its arrangement than many other portions, and
although it has been described with much minuteness, several of

these accounts are very far from correct. It commences at the

bottom of the mouth or oral sucker as a single tube or oesophagus,

which runs for a short distance directly downwards, and then

divides into two main intestinal branches (see Jiys. 5 and 6).

These branches diverge from each other, and in so doing they

approach the outer borders of the entozoon. This divergence

is greatest opposite to the ventral sucker, after which the tubes

again converge a little, and then run in a parallel course towards

the caudal extremity, where they split up into numerous fine

divisions. Where their divergence is most, there also the tubes

are largest, being often pouch-like in their form. Prior to

their dilatation, they give off from their outer side four or five

smaller branches, which take somewhat an upward course in this

the cervical portion of the entozoon and run towards the margin
of the creature, dividing in their course in an arborescent manner
into numerous fine canals, to end ultimately in minute cosca

ififf- 5).

From below these branches, usually about fifteen others leave

each parent trunk, also on the outer side, and take a similar

course, dividing and ending in the same manner. These, how-
ever, all incline more or less downwards. The parent trunks,

thus diminished in size, next split up in the way before described.

A few branches—rarely more than five or six—leave the trunks
on their inner side, and running a very short distance towards the

medium line of the distoma, end likewise in a similar manner.
The situation of the intestinal tubes is about central between the

dorsal and ventral surfaces of the entozoon, so that they are
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visible on eithei- side. The general arrangement of the trunks

and branches is very well depicted in the annexed engraving,

Jig. 5.

Fig. 5.

Digestive System of the Distoma. Magnified.

In this illustration, and also in the one following
{fig. 6),

a marks the oral sucker, b the oesophagus, and c its division into

the two intestinal branches or parent trunks from which the

others spring.

In fig. 6, inserted overleaf, an attempt has been made to

depict the arrangement of the muscular fibres at the origin of



The Rot in Shefp. 103

the digestive organs, but not with the success we could have
wished.

Fig. G.

Oral Sucker and CEsophagean Sphincter. Highly magnified.

Oral Sucker and (Esophagus.—These parts of the distoma seem
not to have received that amount of attention which is necessary

to explain the double function they have to perform—namely,

of an inlet and outlet to the bile on which the entozoon exists.

Examined with a low magnifying power, the oral sucker and
oesophagus appear to be continuous as a simple funnel-shaped

body, situated immediately above the bifurcation of the digestive

tube. They will, however, be found to be far more complex in

their arrangement when carefully dissected under the microscope.

The sucker itself (a, Jig. 6) is formed on the same plan as the

ventral one, with its raised and rounded border, and sunken centre.

Directly at the bottom of the concavity an opening leads to the

CESophagus (b,Jig. 6), a short tube represented as slightly dilating

inferiorly, where it divides into two principal branches (c).

From its commencement to its termination the oesophagus is

surrounded with bundles of muscular fibres (dd). These fibres

run- lengthways by the side of the tube, reaching from its upper
to its lower part, and so embracing it as to form an elongated

sphincter. The artist, by intersecting lines at the lower part

of the cesophagus, has attempted to show that the fibres surround
the canal, and with the object also of bringing it into view,

he has represented a portion of the sphincter as being cut away
in front. Although the cesophagus lies in the centre of the

muscular fibres, these are not equally developed all around it,

but are stronger on the lateral parts than on the back or front.

Early after commencing the study of the anatomy of the liver-

fluke—now several years since—we had an opportunity of seeing

the entozoon eject from its oral opening considerable portions of

the contents of the digestive tubes. We first witnessed this on
placing one, obtained directly after slaughtering a sheep, in some
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tepid water. The creature almost immediately elcAated its head,

and, with a leech-like action, ejected a portion of the contents.

This was quickly followed by two other similar ejections, soon

after which it died. Since that time we have witnessed the

same thing again and again, for it has always been our object to

obtain the entozoon alive for our investigations and dissections.

That a strong opsophagean sphincter is required can be easily

understood, when it is remembered that on the creature having
forced itself into the smaller ramifications of the biliary ducts,

the pressure exerted on its body by the peristaltic action of the

ducts is at times very considerable. This pressure might other-

wise drive out the alimentary matter from the digestive organs.

In dead flukes the sphincter is still so firmly closed that,

although by pressure between two plates of glass under the

microscope, the alimentary materials are easily driven backwards
and forwards and made to press against the lower part of the

ccsophagus, none can be seen to be expelled through it into

the mouth. The free passage of the contents of the digestive

organs in either direction shows, however, that every facility is

given for the oral sucker to act either as an inlet or outlet to

the digestive system.

Generative Organs.—The reproductive system is without doubt
by far the most interesting portion of the organization of the di-

stoma, but at the same time it is the most complex in its arrange-

ment, and difficult of investigation. This arises from the circum-

stance that the entozoon is hermaphroditic or bi-sexile, and as a

necessary consequence the male and female organs are inter-

mingled to some extent, while their naturally large development
requires their occupancy of a considerable portion of the body of

the creature. In the illustration {fig. 7) inserted overleaf, the

generative organs are represented apart from any others—an
arrangement which will materially assist our description. We
shall first explain the several peculiarities of the female organs,

and follow with those of the male.

Female Organs : the Vitelligencs, or yelk-forming organs (a a.

Jig. 7). These structures occupy the margins of the body on
either side, extending from about opposite the inferior portion of

the ventral sucker to the extreme end of the distoma. The yelk

sacs are clustered around minute tubes in the form of branches,

somewhat like currants upon their footstalks, giving a beautiful

dendritic character to the whole arrangement. The stems of these

tubes are in turn connected with two larger ducts, h h, which run

more or less in a wavy course parallel with the margins of the

entozoon. These collect the contents of the smaller tubes, which

they transmit by two horizontal branches, c c, to an ovoid body

situated in the centre of the creature at about its upper third.
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This body has been by some hclminthologists called tlie " r/erm

stock." In some specimens of distoma in our collection a third

branch is seen to proceed from the jelk sacs towards the "germ
stock," joining the main horizontal duct before it reaches that body.

Fig. 7.

Generative Organs of the Distoma. Magnified.

From the " germ stock " a short duct arises which leads

directly upwards into the uterus, ee. Within this duct the ova
are first to be detected—a fact which we think of some import-
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ance in determining the use of the " germ stock," about which
authorities differ. The eggs are colourless before they reach the

uterus, and have exceedingly thin cases or coverings.

The uterus.—This organ lies nearer to the ventral than the

dorsal surface, and is therefore best to be observed on that side.

It stretches more or less across the body of the entozoon both

beneath and behind the ventral sucker. It is liable, however, to

great variation in size—according to the quantity of ova it

contains. In some instances the ova lie in many parts of the

organ as a single file, while in others they are crowded together

and overlie each other in all possible directions, so as to have an
appearance of being placed in a largely dilated cavity, rather

than in a duct coiled and turned upon itself. From the uterus

the oviduct {f,J>(/. 8, pa(/e 108) passes in a tortuous course by the

side of, or occasionally partly behind, the ventral sucker, to reach

the sheath of the male organ (i,Jig. 7, and d,ficj. 8), upon the edge
of which it opens. This opening is with very great difficulty to

be detected, and we have spent many a fruitless hour in searching

for it, only succeeding now and then.

The ova lie always along the oviduct in a single row (see

Jig. 8), and this entirely without reference to their number within

the uterus. They therefore escape singly, but no doubt with

very quick succession, so that a considerable quantity are soon

voided. While in the uterus the ova undergo a singular

change in colour by their shells losing their original white con-

dition and becoming of a yellowish-brown hue. The shells

also become harder and thicker, as would appear from an earthy

deposition within them, for when the ova are slightly pressed on
a slip of glass they are found to have a gritty feel, and to

give a peculiar crepitating sound. The origin of this hardness

is to our minds somewhat doubtful, although we would not dis-

pute that it may be due to the secretory function of the internal

membrane of the uterus. It is sufficient in this place to allude

to the circumstance, more especially as we shall presently return

to it again.

Male Organs : the Testes.—These organs occupy the central

parts of the body, being bounded inferiorly and laterally by the

yelk sacs and ducts, and superiorly by the uterus. They consist

of a series of convoluted tubes, which seemingly follow no fixed

plan of arrangement (see ff, Jig. 7), being entwined and twisted

in every possible direction. In many places they would appear

to have coecal beginnings, which are more or less forked and
branched (g g, Jig. 7). In size they exceed the ducts belonging to

the female generative system, while their contents impart to them
a much paler colour. Some of these seminiferous tubes cluster

around the germ stock," and have, we believe, a free communi-
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cation with it ; if so, we see no reason to doubt that it is here

that impregnation takes place, and that the whole of the sper-

matic fluid finds in this place its proper outlet.

We are aw<are that a different opinion prevails among helmln-

thologists, some of whom, however, speak doubtfully on the

point ; and we are also not unmindful that our statement

assigns no function to the so-called " vasa deferentia " and

generative appendage, or " intromittent organ "
{i, fig. 7 , and a,

fig. 8) in the facundating process. One fact among several others

which points to this conclusion is that the ova are seen covered with

their membranous cases when issuing from the "germ stock," to

enter the uterus (see description of these parts, p7-eceding page).

Now it is evident that before being so covered their impreg-

nation must have been effected. But supposing, on the contrary,

the fopcundating fluid of the male organs to be ejected into the

mouth of the oviduct, by being first conveyed, through the action

of the " vasa deferentia," into the receptacle (b, fig. 8), which
lies in the sheath (d, fig. 8) of the supposed intromittent organ,

it is evident that it must traverse the entire convolutions of the

uterus, pass all the perfected ova, and descend into the " germ
stock " to exert its special purpose. This, at any rate, is a cir-

cuitous course, although none the less possible merely on that

account. The other view, however, has simplicity if not posi-

tive verity for its support ; it leaves, nevertheless, an office to

be assigned for the so-called "vasa deferentia" and the other

organs connected with them, of an entirely different character,

unless absolute copulation between two distomata does take place.

We speak with some hesitation and with much deference to

eminent helminthologists, when we say that the " vasa deferentia
"

(d d, fig. 7, and c c, fig. 8), which have their origin near to the

caudal extremity of the entozoon, may possibly secrete a fluid

which is carried into the receptacle {b, fig. 8), lying within the

sheath of the generative appendage, hence to be conducted into

the oviduct during the well-known retraction of the organ, to

furnish the earthy materials necessary for the proper formation of

the shells of the numerous ova existing within the uterus. From
the peculiar arrangement of the parts it seems easy for the

opening of the duct belonging to the appendage to be brought in

contact with the mouth of the oviduct, when the organ is partially

retracted into its sheath, and it is probable that in the act of

retraction the materials are made to enter. That there must be a

great demand for such matter all must admit who have carefully

studied the ova of the Distoma. Such a view, of course, pre-

supposes that the vasa defei'entia are unconnected with the testes,

which, by-the-bye, far exceed them in size ; not that this fact

of itself negatives the opinions which are generally entertained,
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but in considering the function of these intricate organs it should
not be lost sight of.

Fit/. 8, here inserted, will, from the large scale on which it is

drawn, materially assist the general description of the generative

organs which we have given. It will also help to convey a

correct idea of the formation of the " intromittent organ " (a),

when exserted.

Fig. 8.

Highly-magnified view of the Uterus and Oviduct of theZ^utomo hepaticurr., with the so-called Male

Intromittent Organ, Seminal Receptacle, and Ducts.

The intromittent organ, or generative appendage.— Up to the

present we have not met with any conect representation of this

organ ; we can, however, recommend the one here given {Jig. 8)

to the favourable notice of the reader. The illustration, toge-

ther with most of the others which we have employed, is original,

and we have preferred for each of them to represent special

portions of the structure of this interesting and somewhat com-
plicated entozoon, rather than to adopt the confused plan of
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mixinji; tlie whole up together in one illustration. The generative

appendage is strongly muscular, especially on the side of its

curvature, as is attempted to be depicted by the lines there

drawn. In addition to its longitudinal order of fibres, it has

also a circular set, which are well developed. When fully pressed

out the appendage curves upon itself, and always in proportion

to the amount of pressure which is employed to produce its

exsertion. It is also found to have a cauliflower-like projection

at its extreme end, which otherwise is of a rounded form. It is

imperforate at its extremity, for the duct which enters its base

from the receptacle within its sheath only extends about a

third part of the entire length of the appendage, where it abruptly

terminates.

It has been supposed, but erroneously, that a canal runs

through the whole course of the organ, and in several illustra-

tions of it such a passage is represented. We quote Professor

Owen's remark on this point, which must suffice to show the

general opinion of naturalists :
" This appendage," says this dis-

tinguished professor, "is spirally disposed when flaccid, is tubular

and distinctly perforated at the apex." *

The extraordinary curving of the appendage upon itself when
completely exserted, and therefore under circumstances analogous

to its erection, seems to us to militate greatly against the opinion

of its being used as an intromittent organ, in the true sense of

the term ; whilst its size likewise negatives the idea that it can
be made to enter the mouth of the oviduct as it would have to do
in ordinary copulation. If contact for fructifying the ova does

take place between two distomata, but which we very much
doubt, it would appear that the generative appendage of one
could only enter the sulcus which is produced by the retraction

of the organ into its sheath in the other of the two creatures thus

engaged. In being fully retracted, however, the appendage
appears to simply lie within the sheath ; and it is very probable

that its retraction is chiefly needed for the purpose of giving a

facility to the escape of the ova from the oviduct, as previously

explained.

Nervous system.—In concluding our description of the anatomy
of the distoma we add one word respecting its nervous system.

Mehlis, some years since, described the nervous system of the

entozoon as consisting of " a delicate oesophageal filamentary

ring, with a slight ganglionic enlargement on each side, from
which minute fibres pass into the suctorial sphincter ; and two
large filaments pass backwards, one on each side, as far as the

ventral sucker " (^Oiven). We are free to confess that up to this

time our investigations have not satisfied us of the existence of a

* ' Lectures on Invertebrate Animals.'
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nervous system, but we certainly see no reason to doubt Mehlis'

description, and therefore cannot say with Kuchenmeister that it

" is wanting."

Having now explained the general structure of the entozoon as

fully as present circumstances seem to require, we pass on to

speak of its natural history and development,*

Natural History of the Distoma hepaticum.

The Distoma belongs to that class of creatures which, although

parasitic to mammalian animals, are only so in their highest

stage of development. To reach this they undergo a series of

successive metamorphoses, out of the body of the animal which
they ultimately inhabit. The liver-fluke, while passing through

some of its transformations, is met with in rivulets, ponds, stagnant

waters, wet pastures, and allied situations—a circumstance which
explains many of the facts practically known to agriculturists

and others respecting the rot in sheep.

Notwithstanding the rapid advances made by science within

the last few years in unravelling many of the singular metamor-
phoses of entozoa, our description of those through which the

Distoma hepaticum really passes from the ovum to the perfect

entozoon must be somewhat incomplete, because all of them have
not as yet been fully traced out. A far greater difficulty than

might be supposed belongs to investigations of this kind, and the

time and patience required for the purpose are immense. This
difficulty is not a little increased by the circumstance that when
many of these forms are existing in water as infusoria we fail to

identify them with the particular entozoon to which they belong.

Upon the correct solution of the problem, however, hangs our

chief hope of affording security to animals against those entozoa

which undergo such transformations.

The family of flukes alone is a very numerous one, and has

been estimated by some naturalists at from four to five hundred,

all of which are thought to pass through allied metamorphoses.

As flukes they are parasitic to mammals, birds, fishes, reptiles,

and even non-vertebrate creatures. With facts like these to

grapple with, the only wonder is that so much is really known
about the Distoma hepaticum, and that helminthologists are

enabled to speak with confidence upon some of the transforma-

tions it undergoes ; and not only so, but to give practical effect

to this knowledge by advising flockmasters how to protect their

sheep in a great measure from its attacks.

* While these pages \vere passing through the press our attention was directed

to a 'very excellent paper on the anatomy of the Distoma hepaticum, in the ' Intel-

lectual Observer,' by Dr. T. Spencer Cobbold, Lecturer on Comparative Anatomy
at the Middlesex Hospital, who, we are glad to see, agrees in veiy many particulars

with ourselves.
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Ova.—Sufficient li;vs elsewkerc been said to sliow that the

number of ova yielded even by one fluke exceeds any estimate

the mind is capable of forming. Examined microscopically the

ova are of themselves very interesting objects, apart from any

knowledge we may have of their destination. The annexed illus-

tration {fiy. 9) very faithfully depicts their appearance when

Fig. 9.

Ova of tlie^Liver-fluke, showing the manner of the escape of their contents by the

detachment of the Opercula. Magnified.

viewed in the field of the microscope. It not only represents

their form, but shows the nature of their contents, and the

manner in which these make their escape. Their size is liable

to slight modification, some being rather larger than others.

Many measure about liV of an inch long, and -jj-y of an inch

broad. To the unassisted vision each egg, however, may be

made distinctly visible, by putting a number in a small phial

filled with water, agitating this, and then watching their fall

while holding it to the light. Their being rendered so percep-

tible by this procedure is doubtless due in part to their brown
colour.

The density of the shells of the ova is probably an important

means for enabling them to resist decomposition, and to retain

their vitality for a much longer period than otherwise would be

the case. How long their vital power may continue it is im-
possible even to conjecture. We have kept ova well covered

with water for upwards of two years, exposed during the whole
time to the air by leaving the cork out of the bottle, without

observing any very great change in the larger part of them.

Nothing at all approaching to decomposition could even then

be detected, but whether all had retained their vitality could

not be determined. That some, however, had done so, is evident

from the result of the experiment.

The experiment was begun in January, 1853, simultaneously

with another, hereafter to be described, and was continued to

April, 1855. On September 28, 1853, here and there an ovum
was observed to have parted with its operculum, and a few
circular, nucleated cells were to be detected set free in the fluid,

of somewhat larger size, but otherwise identical with those seen

in the interior of many of the ova. They had a tremulous
motion, which was interrupted now and then by a jerking action
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—thereby giving evidence of their being ciliated bodies ; but the

object-glasses then at our command were insufficient in magni-
fying power to bring the cilia into view. After this time, more
and more of the ova parted with their opercula, always with

a proportionate increase in the number of ciixular-shaped em-
bryos. Judging from the developing process as seen to be going

on in the interior of an ovum from the first gathering together

of the yelk to the formation of cells, we reckoned that five or six

embryos weie yielded by each ovum.
In a short time numerous infusoria—polygastric monads

—

existed in the fluid, which were slow in their movements, devoid

of colour, and in some other respects very similar to the Monas
enchelis of Pritchard ; but whether these were produced by an elon-

gation of the original circular-shaped embryos of the fluke into the

ovoid form of the monad, we could not satisfactorily determine.

Throughout the entire year of 1854 a gradual increase of detached

opercula took place, but at its close, and even down to April

15, 1855, when our observations were discontinued, a very large

number of ova were as perfect in appearance as when originally

placed in the water. Circular-shaped embryos, and flattened,

flask-shaped monads were still abundant, but no higher form of

animal life could be detected.

We have given the particulars of this experiment, because we
consider that everything which tends to create thought is of the

first importance in studying the history of the liver-fluke, and of

material use in helping us to explain many of the phenomena
connected with an outbreak of rot.

Several analogous instances of the long preservation of the

germs of future creatures within the egg can be adduced.

Kiichenmeister, in describing the treatment for Ascarides, says :

" The first thing to be done by the surgeon in practice consists

in the destroying the eggs of the Ascarides whenever he meets

Avith them, and exterminating every female that he can get at.

It was H. E. Richtcr's merit that he first ascertained that the

eggs remain uninjured in sewage, &c. Recently Barry, BischofF,

and others have proved that the process of segmentation of the

eggs of Nematoida continues even in very concentrated alkalies or

salts. According to the experiments of Verloren and Richter,

already described, the eggs of Ascarides only attain their full

maturity when free in nature (in water), and only undergo the

process of segmentation in this situation. In the various species

of Ascarides the time necessary for this purpose may be different

;

for whilst, according to Verloren, this is completed in one species

of Ascaris within a few weeks, the eggs of the Ascaris lumhricoides

require at least eleven to twelve months for the purpose. Even
Richter's first statement spoke of such a period : according to a
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communication from him in January, 1857, embryos had then

bciiun to bo formed in eggs which had been put into water by

him in February, 1 85G, but they did not move."*

We have a similar experiment Avith tlie eggs of the Ascaris

himhricoidcs of the horse, now in the process of completion. They
have been lying in water for several months, but without any

evidence of the development of embryos. Hereafter we may find

occasion to give the result of this experiment, together with

others which we have adopted to elucidate the natural history of

some of the entozoa.

It is diflicult to say under what circumstances the embryos of

the future distomata will be most quickly matured, so as to escape

from the ova. The nearer, however, all experiments to determine

this point are made to approximate the natural order of things,

the greater will be their value. In exposition of this subject we
come now to the experiment previously alluded to, which was
begun on January 17, 1853. Reflection led us to adopt the fol-

lowing plan for keeping the ova damp onh/, while they w ere being

freely exposed to the atmosphere—imitating in this respect their

location on a wet pasture. Two or three layers of bibulous paper

were floated on the top of water in an ordinary soup-plate, and
upon these were sprinkled some ova obtained fresh from the

biliary ducts of a rotten sheep. They were carefully examined
day by day, and after a short time it was evident that the

developing process was quickly going on in the interior of many
of them.

On the 1st of March we detected, for the first time, some of the

ova without opercula, and a number of free nucleated cells (em-
bryos) identical with those previously described. By the 10th

of the month more ova had parted with their opercula, and the

number of embryos had consequently increased. Polygastric mo-
nads of the form previously described also made their appearance,

and, we were inclined to think, bore a proportion to the original

liberated embryos. It is probable, however, that they had no
connection with eacli other. Matters thus continued throughout
the month, and into May, but without any variation of suffi-

cient importance for the further continuance of the experi-

ment. By far the greater part of the ova were at this time as

perfect in their form as when originally ulaced upon the wetted

paper.

All helminthologists of repute appear to agree with reference

to the nature of the embryos yielded by the fluke-egg, but, from
the difficulties of following the changes which subsequently occur,

* ' Animal and Vegetable Parasites,' Translated by Dr. Lankester. London,
1S47.

VOL. XXIII. I
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conjecture to some extent takes the place of observation Judging,
however, from analogy with regard to the development of other

Trematoda, there appears no reason to doubt that the ciliated

embryo of the Distoma hepaticnm does not undergo any material

change until becoming parasitic to water-snails, slugs, &c., and
that when thus located it becomes converted into a peculiar

organism called a Cercaria-snc [see Jiff. 10, paffe 115). From the

nucleus of the distoma-embryo development goes on, and a brood
of young Cercaria; are ultimately formed within the sac, by
a species of successive budding, each one in turn thus be-

coming a parent. From the first, second, or third of these

offspring a return to the form of the original parent distoma

takes place.

This system of propagation has been described most accurately

by Steenstrup, who has named it " Alternation of Generation,'^ as

differing materially from ordinary metamorphoses. We give his

own definition of the process :
" Alternation of Generation is,"

he says, " the remarkable phenomenon of an animal producing
an offspring which at no time resembles its parent, but which,
on the other hand, itself brings forth a progeny which returns in

its form and nature to the parent animal ; so that the maternal

animal does not meet with its resemblance in its own brood, but

in its descendants of the second, third, or fourth degree of

generation." *

Many examples of this system of propagation take place in

nature, and among creatures far higher in the scale of organisation

than those of which we are now speaking ; but it is unnecessary,

in a treatise of this kind, that these should be furnished. We
may, however, direct the reader seeking such information to

Steenstrup's work, and also to Professor Owen's on Partheno-

genesis, Kiichenmeister's on Parasites, t Von Siebold's on

Cystic Worms. %

The CercaricB, so called from their caudate form (see Jiff. 12

J)affe 116), were for a long time considered as Infusoria when found

to be floating freely in water, their origin and mode of propa-

gation being unknown until the discovery of Steenstrup. The
cercaria-sacs were designated by him "nurses," and the young
cercarice developed within them '^parent-nurses"—terms which
have helped rather to mystify the matter than to render it plain.

Most cercaria-5a.cs are of simple organisation
;

but, notwithstand-

ing this, they are found of various forms, according to the kind

of cercarice to be developed within them.

* ' Alternation of Generations,' by J. Japetus Sm. Steenstrup, translated from

the German by George Busk. London, 1845.

t Translated by Dr. Lankester. % Translated by Professor Huxley.

i
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In the accompanyiiif? illustration [{fig. 10) we have repre-

sented the sac of the Cercaria ephemera, copied from Huxley's

translation of Von Siebold's work. In it a represents the oral

Fig. 10.

Cercaria-sac, sliowiug the fonnation of Cercaria;. After Huxley.

cavity of the cyst
;

b, the alimentary canal
; c, a developed

cercana ; and d, other cercaria; in the course of formation. In

his description of these organisms Von Siebold remarks that " the

whole of these multifariously-shaped cercaria-sacs enclose within

the walls of their bodies a cavity which, besides the intestinal

ccecum (where such a structure exists), contains nothing but

young cercarice. These young are developed, not from ova, but

from gemma:, which differ essentially from ova. They are solid,

round, and somewhat flattened discs, which, growing and de-

veloping, become little caudate worms, resembling in form and
organisation certain Trematoda (Distoma, Monastoma, &c.).

Fig. 11.

Magnified view of the development of Cercaris. After Huxley.

I 2
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Fifj. 11 represents on a large scale the development of tlie

ccrcarid' as it goes on within the sac from the first bud or sporule to

the perfect embryo. A reference to the figures will show—1, a

sporule
; 2, sporule elongating

; 3, sporule becoming caudated
;

4, early form of cercaria ; and 5, perfect embryo. In the last-

named figure, a indicates the oral aperture
; c, d, the urinary

organ
; e, tlie tail ; and two pigment-spots.

When first set free from the sac the cercaria is rather tardy in

its action, but after a time it swims freely about, assisted in its

various movements by the length of its tail. Fig. 12, which we

Fig. 12.

A fully developed Cercaria ejjhemera. After Huxley.

here insert, shows a fully developed Cercaria ephemera, the body

of which, it will be noticed, bears a strong resemblance to a

fluke. In this figure, a represents the mouth
; h, the alimentary

canal
;

c, d, the urinary organ
; e, the tail ; and f, pigrhent-

spots. It is worthy of note that in the most perfected cercaria:

no sexual organs can be detected, although in other respects

their resemblance to distomata is so complete. It is evident

from this that they have to undergo a higher form of develop-

ment, which they can only attain by becoming entozoic to

other creatures. Some varieties of them have been observed to
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bore their way into w.iter-snails, to cast off tlicir tails, and

dcvelope into Jliihcs with perfoc t sexual organs—thus completing

the series of changes. After entering the body of the snail,

and before being transformed into the fluke, the ccrcaria rolls

itself into a little ball and passes into the j^upa state, Ijy emitting

from the surface of its body a mucous secretion which hardens

and encloses it. This change was first observed by Nitzsch, and

afterwards by Siebold and others. The annexed engraving

( ////. 13) represents t\\c pupa state of the Ccrcaria ephenwa. The
letters point—rt, to the oral sucker, and c, d, to the urinary

organ.

Fig. 13.

Encysted Ccrcaria ephemera. After Huxley.

Encysted cercaria?, besides adhering in large numbers to a
great variety of mollusca, the larvce of aquatic insects, &c., are

likewise found free in water. How long their jnipa state may
continue is not known, but, according to the experience of Steen-

strup, in some varieties of cercaria it does so "for many months."
Thus it has been proved that the piqm state of the cercaria is

the penultimate form of the fluke, and it is probable that in

this state the entozoon enters the orffanism of vertebrate animals
as well as others. Kiichenmeistcr states that " when De la

\ alette set about administering the tailed, free living forms

—

that is to say, the cercaria;—the result of a metamorphosis of

these forms into mature distomata did not occur. He then

directed his attention to the forms originating from the cercarice

just referred to, which are enclosed in cysts, and, although still

asexual, are already in other respects somewhat further deve-

loped .... When administered in this state the young disto-

mata are quickly provided with germ stock, testes, and ovaries.

According to De la Valette's experiments, it is certain

that the Ccrcaria echinifera is converted very rapidly in the

intestine of warm-blooded animals, and slowly in cold-blooded
species, into Disioma echinifera, Val. ; that Cercaria Jiava of the

ephemera becomes transformed into Monostomum Jiavum of the

finches and sparrows ; and that Cercaria echinata is converted
into Distoma echinata Anatis Boschadis (Zeder)."

Although the transformation of enci/sted cercarice into distomata
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hcpatica of the sheep and other mammalia has not as yet been fully

ascertained, we see no reason to doubt that they follow the law
of development belonjjing to flukes in general. Until, therefore,

direct experiments shall have shown to the contrary, we shall

continue to hold the opinion that the several metamorphoses of

all the distomata are regulated by the same laws. Sheep, we
believe in common with mammalian animals in general, receive

the cercarice in their -puixi state, and not as free living forms. If

the contrary were the case, it is evident that the cercarioB would
have to undergo their pupa change within the digestive organs,

and, judging from analogy, they would have as free cercarice to

first imbed themselves in the mucous membrane for this purpose.

We do not regard this as being at all probable ; besides which,

we have seen that in De la Valette's experiment of administering

free cercaria; to Avarm-blooded animals, he failed in producing
distomata, and only succeeded when he gave them in their jmpa
condition.

Although distomata are so widely diffused, it is an established

fact that ruminating animals are more frequently affected with

them than others, and sheep most of all. We have directed atten-

tion to the latter-named circumstance in treating of the causes of

rot, and have there said that the probable explanation of it was
that the natural habits of the sheep led to its cropping the short

grasses and feeding near to the ground, where the penultimate

forms of distomata abound. The greater susceptibility, however,

of ruminating animals would seem to depend on other causes,

and to be rightly accounted for by reference to the special functions

of their digestive organs. Encysted cercaria; received with the

food of ruminants are not at once exposed to the solvent action

of the gastric juice, but are detained for an indefinite length of

time within the rumen and the other preparatory stomachs whose
secretion is non-digestive. Within these organs, therefore, no
special cause of destruction to the vitality of the cercaria: exists,

and hence a greater number of distomata are perfected, ulti-

mately to find their way into the bile-ducts by passing firstly into

the true digestive stomach and onwards into the duodenum. The
converse is the case with regard to the simple-stomached herbi-

vora and other mammals, viz., that the encysted cercarice, on enter-

ing the digestive system, are immediately exposed to the action

of the gastric juice, by which many of them are doubtless destroyed,

and consequently do not reach their proper habitat—the liver.

This circumstance may account in part for the well-known

fact that horses graze almost with impunity on pastures where
both oxen and sheep become affected with flukes. Other causes,

without doubt, influence this immunity
;
among which must be

placed the general plan adopted in rearing horses, which, together
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with much of their food even when they are young, contrasts

greatly with the feeding and arrangement liad recourse to in the

bringing up of cattle or sheep. Later on in life the uses to which

horses are put likewise prevent to a great extent their reception

of the penultimate forms of the fluke. Nevertheless, distomata

have now and then been found in the horse and also in the ass,

and they were so by Daubenton. The late Professor Sewell, of

the Royal Veterinary College, likewise discovered some flukes in

the ass, specimens of which are preserved in the College Museum.
In addition to these examples, it may be mentioned that we were

recently consulted by Mr. Pritchard, M.R.C.V.S., Wolverhamp-
ton, respecting a case communicated to him of flukes in the liver

of a horse. Elsewhere we have spoken of the susceptibility of

the pig and also of the hare and rabbit to flukes ; so that the

instances of simple-stomached animals being affected are not so

unfrequent as might have been inferred from the formation and
office of their digestive organs.

In herbivora of such large size as the horse and ox, the ill

effects of the entozoa are not so marked as in the sheep and
smaller animals. Besides which, their number is generally

limited, few existing as a rule. Dr. Budd has justly observed in

his work ' On Diseases of the Liver^ 1857, that "the supposition

that the distomata cause, in some way or other, a serous discharge

from the gall-ducts they inhabit, accounts for their producing
less effect on larger cattle than on sheep, hares, and rabbits. A
loss of albumen that would exhaust these small animals would
have little effect on an ox."

According to Kiichenmeister, the entozoon has likewise been
found in man by several persons, among whom he names Mal-
pighi, Chabert, Biddloo, Pallas, Brera, Mehlis, and some others.

In our own country similar cases of their existence are recorded
by Mr. Busk, F.R.S., and Professor Partridge, of King's College.

Mr. Busk took fourteen specimens of the variety called the Dis-
toma crassum from the liver of a Lascar, one of which is preserved

in the museum of the Royal College of Surgeons. The particulars

of Mr. Partridge's case are narrated in Dr. Budd's work on the

Liver, previously referred to.

In addition to these cases, distomata have also been discovered

under circumstances which, although very remarkable, are good
evidences that the entozoon can be matured within the exter-

nal tissues of warm-blooded animals, as in those of the cold-

blooded. Thus it is recorded that Giesker, of Zurich, took one
from the sole of the foot of a woman, the wife of an overseer

of a silk-factory near to that town, which it is supposed had
embedded itself in the skin as a cei'caria while she was engaged
in " washing linen in the more stagnant parts of the Lake of
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Zuricli." Mr. Fox, of Topsliam, Devonsliire, also found one
beneath tlio skin a little beliind the ear o{ a sailor, which appa-

rently in no way differed from the ordinary liver-fluke. Rightly

considered, these cases tend to prove that the natural history of

the liver-fluke is identical with that of others of the class.

To pass from these exceptional cases of development of flukes

again to those of the sheep, we would repeat that the two causes

which render this animal so remarkably susceptible to the en-

tozoon, are its natural habit of feeding close to the ground and

its being a ruminating animal. In the production, however, of

rot, external causes are the chief in operation ; these being an

elevated temperature combined with excess of moisture. Under
these circumstances myriads of cercaria', which would otherwise

perish, are brought to perfection, abounding wherever the ova of

flukes may have been conveyed. Lands liable to flood are there-

fore the most dangerous, as the overflowing of rivers and brooks

brings upon them these infusorial creatures in countless numbers.

The danger increases in proportion as the soil of such land is of

a tenacious character, and especially if the water accumulates in

places and becomes stagnant. Nor can we wonder at any land

of ordinary elevation, if retentive of moisture, springy, and un-

drained, being " liable to give the rot,"

No limit can be put to the liabilities of the presence oi cercarite,

where excess of moisture abounds. They may be conveyed in

some of their metamorphoses, and in forms more or less active,

by innumerable means, some of which would be scarcely 'sus-

pected. In considering these causes, the long duration of the

vital principle in the ova of the liver-fluke, of which notable

examples have been given, must not be lost sight of, nor must
the fact of the millions of ova which are constantly being cast

from out of the intestines of rotten sheep and other animals, in all

conceivable situations and under every variety of circumstance.

The more we reflect on the true cause of rot and on the facts

connected with its appearance, and endeavour to interpret these

by our knowledge of the natural history of the liver-fluke, the

more easy of comprehension and simple does the whole subject

become, till at last we see no ambiguity whatever belonging to it.

In the course of these pages many proofs are given of the correct-

ness of this position
;

but, as we are unwilling to multiply these

without suflicient reason, we shall pass on to record, in the next

place, several instances of the quick contamination of sheep with

this disease.

Quick Contamination.

The attention which has been given by practical observers to

the several circumstances under which rot shows itself, long since
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proved that the disease couhl be quieklj eng-end(n ed. INIany suc h

instances fire recorded, some of which we purpose to give in

e.rfeiiso, as thereby we conceive additional confirmation will be

afforded of the correctness of the statement that rot is an cntozolc

disease.

As early as 1G36, allusion is made to the subject by Crawshey,

who remarks, that " many shepherds say that, if the weather

be hot, their sheep will take the rot in twenty-four hours." *

Similar statements are made in general terms by many authors

subsequent to this date ; but the first special cases which are

given in detail, that we have as yet seen, occur in Dr. Harrison's

work, 1804. He asserts that the grandfather of a Mr. Harrison,

then residing at Fisherton, near Lincoln, " removed ninety sheep

from a considerable distance to his own residence. On coming
near to a bridge which is thrown over the Barlings river, one of

the drove fell into a ditch and fractured its fore leg. The shep-

herd immediately took it in his arms to a neighbouring house

and replaced the limb. During this time, which did not occupy
more than an hour, the remainder were left to graze in the ditches

and lane. The flock was driven home, and in a v7onth aftericards

the other sheep joined its companions. The shepherd soon dis-

covered that all had contracted the rot, except the lame sheep

;

and as they were never separated upon any other occasion, it is

reasonable to conclude that the disorder was acquired by feeding

in the road and ditches."

Again, " A Lincolnshire farmer purchased some turnips in

Nottinghamshire, upon which he intended to winter a flock of

sheep. The first division, consisting of about forty, were de-

tained one night at a village near to the place formerly alluded

to, by the overflowing of the Barlings Eau, and were put upon
a piece of flat land which leads to the river. The water had not

returned to its former channel more than a day or two. Every
one of the forty became rotten, whereas the other division,

which stopped noAvhere by the way, escaped the disorder,

and remained well." Harrison further adds, " I have likewise

been informed by Mr. David Wright, that a few years since, as

a drove of sheep were passing through a long lane in the parish

of Irby, one of them, being weary, fell down in the middle of the

road. The others were permitted to range at large till their com-
panion was able to travel. They were then driven altogether into

a pasture, and it was soon discovered that only the tired sheep
had escaped the rot."

We select two more cases of a similar kind, one from Parkin-
son, 1810, and the other from Youatt, 1837. The former writer

* See page 72.
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states that " a farmer in the neighbourhood of Wragby took

twenty shearing wethers to a fair in that town, leaving six

behind in the pasture where they had been summered. The
score sent to the fair, not being sold, were driven back and put

into the same field where the six had been left. In the course

of the winter every one of these died of the rot ; but the six that

had been left behind all lived and did well."

The case narrated hy the latter-named author is as follows :

—

" A farmer in Norfolk bought a lot of sheep at a fair warranted

sound. The greater part of them died of rot in the course of

the winter. The purchaser brought his action for the recovery

of the money paid for them. The defendant satisfactorily proved

that he never had had a rotten sheep on that part of the farm on
which these were bred and grazed. A considerable sum was
spent in litigation, when at length it was discovered that the

night before the sale—the whole town and its neighbouring

pastures being occupied—the sheep were turned into a field

in a neighbouring village, and which field bore a suspicious

character with regard to this disease. There was then little doubt

on the mind of either p.arty that the mischief had been done on

that night."

Although it may be unnecessary to multiply cases, still justice

requires that we should place on record two more of a similar

kind which have been furnished by a well-known agriculturist,

Mr. Edward Umbers, of Wappenbury, Warwick. Mr. Umbers
writes thus :

—

" In the first place, I will relate a circumstance that occurred to my father

(the late Mr. W. Umbers), who was an eminent breeder of Leicester sheep.

At his first outset as a breeder he went into Leicestershire and purchased

twenty ewes, and sent them to a ram belonging to another breeder in the

same county. In due course my father received a letter stating that the ewes
were ready to come back, and requesting him to send for them ; the writer

added that one ewe was lame, and would require a horse and cart for her
removal. Accordingly, a careful man with a horse and cart was sent for tlie

ewes, and all were brought home safely.

" In eleven weeks and three days after their arrival at home the shepherd
came to my father saying, ' One of the bought ewes is dead.' This was a source

of gi'cat disappointment, and when she came to be examined she proved to be
rotten. My father at once wrote to the person of whom he purchased the

ewes—they having been warranted sound—stating what had occurred. The
gentleman, in reply, invited my father to his house to make every inquiry,

he never having had a rotten sheep on his farm. My father went over and
found to his entire satisfaction that the ewes were not rotted while there.

He then proceeded to the farm where the ewes were put to the ram, and was
equally satisfied they had not received the disease there. He then traced the

sheep on their way home to a field where they remained for the night, the

lame sheep being unloaded and lying in the field with the rest : there also he
was perfectly satisfied from the most minute inquiries the rot had never been

known. Still tracing the sheep homewards, he came to a pothouse by the

roadside, where the man had gone in to have his dinner, leaving the nineteen
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ewes in the road and tlie lame ewe in tlie cart ; here was found to be a most
rottini;- district. Tiio residt was that the whole of the nineteen ditid rotten

before lanibing-tinie, and the ewe in the cart lived for years and bred and
did well.

"The second case I would mention occurred to a very intimate friend and
neighbour of mine who placed his 'tegs' (viz. young sheep of the first year)

on a piece of seeds adjoining a meadow by the river Leam, which in wet

seasons is sure to give the rot. Such was the case in the year in question.

Some trees had been felled between the seeds and the meadow, and, the gaps

in the hedge not having been projierly made up, the shepherd was sent after

harvest to stoj) them. Having done a part of them he went home to his

dinner, aud to his surprise when he returned he found all the tegs in the

meadow. He pxit them out immediately, and they never got in afterwards,

and no one on the farm had ever seen them in before ; but the consequence

was, that the whole of the tegs were rotted, and most of them died before the

next shear-day, and those poor wretched creatures which remained to that

l)eriod cast otf their wool and subsequently dwindled away and died. This

iaiTn is a perfectly sound one, with the exception of the meadow in question."

How, it may be asked, are we to account for such facts as

these ? The defenders of the theory of innutritious diet, exposure

to wet, or allied causes, being the source of rot, surely will not

be bold enough to assert that the feeding on watery food, for

a few hours, would be so far permanently prejudicial to the

functions of animal life as to produce a fatal disease of this kind,

notwithstanding that the sheep are removed from such food to

that which is in every way unobjectionable. We see no satis-

factory solution of the problem, except that which is obtained

by a knowledge of the natural history of the liver-fluke. This
imravels the mystery, and leaves the mind free from doubt as to

the cause of these occurrences. Nothing is easier to understand

than that the partaking of grasses growing on low-lying and damp
places, even for an hour or two, whei'e the penultimate forms of

the fluke abound, would convey a sufficient quantity of these

organisms into the digestive system of the sheep—their now
proper habitat for further development—to perfect flukes enough
to lay the foundation for the disease.

The Period of Greatest Danger.

It is considered by many and probably by the larger propor-
tion of sheep-owners, that the months of September and October
are by far the most fruitful in causing the rot. Especially does
this opinion prevail among those who see in a luxuriant growth
of after-grass the chief cause of the affection. Thus the " Lam-
mermuir Farmer " states that in October of 1810, he " bought a
lot of wethers in fine condition from land of a good sound bottom,
where the rot was altogether a stranger. They came on the

farm about the middle of the month, and in a short time were
observed to be diseased. The stock on the farm whence they
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Avere taken continued sound, so that the compUiint," he sajs,

" must have orifjinated with myself."

The same author also, when describins^ the disease as it existed

in 1817 in his own llock, observes that all the animals which
were sold by him up to August of that year proved to be sound.

To substantiate which he remarks, that in June he sold " a lot of

about 1000 hogs and dinmonts to a gentleman in Roxburgh, all

of which gave the greatest satisfaction. They were kept by this

gentleman for two years, and afterwards sold in fine condition to

the butcher. This was well," he adds, " for both parties, for

the sales which I made in Octoher were all tainted, and from that

time the animals consisted more of skins than carcasses. Here,

then," he argues, " the facts bear me out in saying that in 1817
no rot had taken place among my stock in the month of August,

and the whole calamity that followed must have taken place

subsequent to that period. Had any latent seeds of the disease

been among them, the sales that I made in August must have
turned out as bad to the purchaser as the animals that were
retained did to myself, which was not the case, and which
clearly demonstrates that the cause had been on my own farm.

Of this 1 entertain not the smallest doubt
;
and, after the most

minute investigation, I can attribute it to nothing but an unusual

luxuriant growth of grass, occasioned by the mild, soft weather
during the months of September and Octoher, more especially

during the first."

]\Iany, if not the majority of practical farmers, concur in

these views, but we think without sufficient reason. A wet
autumn will unquestionably produce rot, but a wet summer is

far more likely to do so. The experience of water-meadow
farmers would even lead to the placing the origin of the dis-

ease as early in the year as the end of May or beginning of

June. "The late Mr. Bakewell was of opinion that after May-
day he could communicate the rot at pleasure, by flooding

and afterwards stocking his closes, while they were drenched

and saturated with moisture."* Very much, however, depends

on the temperature which prevails. Should this be high, and

much wet fall at the commencement of the summer, the danger

would be proportionably great. 'Speaking in general terms,

however, [we have little fear of a wet month of May, or even

beginning of June ; but as Midsummer approaches, so does the

danger increase.

Thousands of sheep took the rot at about this period of 1860,

and as many, perhaps, subsequently thereto, and onwards into the

autumn. The application as well as the value of pieventive

* Harrison on liot, p. 3G.
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remedies rests on our b(>ing enabled to fix the time of the

commencement of the disease. It is the circumstance of sheep

fallinj^ away in flesh, and exhibiting tlie general symptoms of rot

in the autumn, that has too often led to incorrect conclusions as to

the time of the origin of the malady. Efi'ects have been mistaken

for causes. Men have not generally known that from three to

four months are frequently needed for flukes in the liver to pro-

duce their debilitating effects on the organism of the sheep.

Elsewhere we have explained the reasons why an elevated tempe-

rature, combined with excess of rain-fall, is dangerous, and need

not repeat the argument. We may, however, add that with

the end of October ..all danger, as a rule, has passed awav ; the

approach of cold weather, and especially the occurrence of frosts,

speedily removing the cause of the mischief. The natural history

of the liver-fluke also satisfactorily explains this. If it be true that

practical men hold that the autumn is the most dangerous period

of the year to sheep, it is equally true that they agree that a

frost at once puts a stop to the reception of the rot. Fairburn,

in combating Hogg's opinion of the cause of the disease, remarks,
" I have lost from time to time a great number of hoggs by
poverty, and I could certainly trace their death to ' want of meat
and shelter

;

' but there were none of those diagnostic symptoms
apparent which indicate the complaint called rot. Cold and
frosts are always severe on hunger-stricken hoggs ; but I have

iinifonnh/ found that frost pj-evcntcd the rot, and that if the disease

had not been taken previous to the arrival of frost, it never fol-

lowed that kind of iceatherT

Symptoms of Rot.

As every disease is accompanied with a train of phenomena
usually designated symptoms, it becomes necessary that these

should be carefully investigated, so that the nature of each sepa-
rate affection may be fully understood. The importance of this

procedure is further shown by the circumstance that many
symptoms are common to several diseases ; while others, on the

contrary, belong only to particular affections, and hence afford

the pathologist a ready means of forming a correct diagnosis.

Sthenic diseases as a rule, and especially those centered in the

more important organs of the body, are accompanied with such
well-marked peculiarities, that the practitioner rarely fails in re-

cognising either their nature or seat. Asthenic maladies, on the
contrary, are often attended with such general or ambiguous
symptoms, that even the most experienced pathologist may, at the
outset, fail to fix their site or determine their true character.

Affections, however, of internal organs, which commence with
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only a slight impairment of function, due to a hidden or unknown
cause of irritation, are of all others the most difficult to diagnose.

Among these may be named some of the parasitic maladies,

of which rot in sheep may be taken as an example. Even in

those instances where no difficulty exists with regard to the time

of the application of the cause of rot, we sometimes look in

vain, for many weeks, for clear evidence of its existence.

Simon, in his ' Lectures on General Pathology,^ delivered at St.

Thomas's Hospital, in the session of 1850, rightly remarks that

"if you examine parasitic diseases from first to last, you will

find that they are, perhaps of all known maladies, the most essen-

tially local. They may be very extensively diffused—may be in

very many spots of the body—and the sum total of many small

irritations may be a large general irritation ; or if the parasites

are large, as well as numerous, they may drain the system of

blood, and ana^miate and kill the animal, as we see in the rot of

sheep. But all we know of parasitic influence on the health

—

and I may observe that a good deal is known—all, I say, is

referable to these two heads : local inconvenience from pressure

or from irritation
;

(jeneral inconvenience, either febricular, from

that local irritation becoming inflammatory, or anaemiative by
draining and impoverishment of the blood."

The latent stage of rot—viz. the period which elapses between

the entrance of the penultimate forms of the fluke and their

change into perfect flukes and attainment of sufficient size to

begin to drain the organism—is the one which perhaps interests

the pathologist more than any other. He sees in it the gradual

development of causes which he would fain interpose to arrest

:

because, if unchecked, he knows they must ultimately undermine

the constitution. But he is without sufficient warrant to take

action, in so far as the animal itself is concerned, for he can recog-

nise no symptoms of ill health. In some instances, however, prac-

tical knowledge will come to his assistance, and when he finds

animals surrounded by circumstances that experience has proved

will engender rot, he does not hesitate to put into operation the

power of prophylactics.

The latent stage of the disease is also the one of the first

importance to the practical agriculturist. During its continuance

he may avail himself of many means which will to a great

extent secure himself against loss ; but he, also, too often fails in

the right application of these, because he is not warned by any

symptoms to suspect the existence of the malady.

Much has been said about sheep fattening somewhat quicker

than is usual in the early stages of rot, and occasionally attention

has been draAvn to this circumstance as warranting a suspicion

of the animal's soundness. Mr. Youatt, when speaking of the
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early evidences of the disease, says, " tlierc is no loss of condition,

but quite the contrary, for the sheep in the early stage of rot has

a great propensity to fatten. Mr. Bakewell," he adds, " was

aware of this, for he used to overflow certain of his pastures, and,

when the water was run off, turn those sheep upon them which he

wanted to prepare for the market. They speedily became rotted,

and in the early stiige of the rot they accumulated flesh with

wonderful rapidity. By this manceuvre he used to gain five or

six weeks on his neighbours."

Dr. Harrison has also some remarks to the same purport.

" Several graziers and butchers," he says, " with whom I have

conversed at different times, having observed that sheep are much
disposed to feed during the Jijst tJiTce or four weeks after being

tainted, omit no opportunity of producing the disease to increase

their profit."

Ellis likewise, as far back as 1749, drew attention to the same
fact, remarking, that " at the beginning of a rot, no sheep feeds

nor fats faster than a rotten sheep, notwithstanding the plaise-

worms multiply as the rot increases. This makes the common
saying true, that no sheep thrives faster than a rotten sheep does

for a time, and that no sheep decays sooner after it begins to sink

in its flesh."

The tendency to accumulate fat by a diseased animal may seem
paradoxical, but the more we know of the nature and cause of

rot, and of the physiology of the organ chiefly implicated in the

malady, the less contradictory does the fact become. The phy-

siological intricacies of this question, involving as they do a

knowledge of the processes of digestion and assimilation of the

food, respiration, circulation, and the maintenance of animal
heat, forbid, however, in an essay of this kind, our doing more
than giving a mere epitome of the subject.

Physiologically considered, the liver is an assimilatory and
sea-etory organ, as well as an excretory one, in all of which
offices it plays an important part in the manufacture and purifi-

cation of the blood. The vessel by which it receives blood

for the secretion of bile—the portal vein—takes its origin from
the capillaries of the chylo-poietic viscera ; and the nutritive

materials of the food, apart from the chyle, which enter these

vessels from the intestinal canal are consequently not conveyed
at once into the general circulation, but first subjected to the

action of the liver. " The blood in the portal vein differs

materially from venous blood in other parts of the body. Among
other things it is deficient in fibrine and albumen, but contains

more red corpuscles, and about twice as much fatty matter

;

and in animals fed on farinaceous substances more sugar

"

(Kirkes). " And as, after having passed through the liver, the
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fibrine is increased, and other no less important changes
wrought in the blood, there seems no reason to doubt that tliis

fluid has been both de/mnitcd of materials which would be
injurious, and assimilated more to the character of ordinary blood.

Apart from this, fatty matters especially would appear to be
elaborated within the gland, either from saccharine substances or

from albuminous compounds ; for even when no fat can be detected

in the blood of the vena porta; that of the hepatic vein contains

it in considerable amount " (Carpenter).

In the recent experiments also of Dr. Harley and Professor

Sharpey communicated to the Royal Society, it has been shown
that even when the portal blood is devoid of sugar, as in a fasting

animal or one fed solely on flesh, sugar is found in the liver,

having been formed therein. We may here observe that, chemi-
cally considered, starch, sugar, and lat, are allied substances,

being all hydro-carbonates, sugar containing a somewhat greater

quantity of carbon than starch, but less than fat.

The bile, as may be easily supposed from the foregoing pre-

mises, is a very complex fluid, and has a more important office to

perform in the assimilation of food than in the carrying away of

materials which impair the purity of the blood. Entering tlie

intestine

—

duodenum—by means of the main biliary duct, it com-
mingles with the chymous mass—the digested food—as this passes

from the stomach
;
and, assisted by the fluid secreted by the

pancreas, which is also present in the intestine, effects the chylifi-

cation of the chyme. The chyle thus formed is absorbed by the

lacteals, and carried by them into the general circulation. In the

process of chylification a portion of the bile—the colouring mat-

ter in particular—as escrementitious material is moved onwards
with the unassimilated parts of the chymous mass and ejected as

faeculent matter. That portion of the fluid, however, which is

employed in effecting chylification, among other things, acts on
the amylaceous matter—starch of the food—and converts it into

sugar, ready to be taken up by capillary blood-vessels. The pre-

sence of bile in the intestine is also said to cause a more free ab-

sorption in augmented quantities of the fatty matter of the chyme.
The liver may thus be regarded as the great regulator of the

amount of sugar and fatty matter in the blood, any excess of

which, not required to support animal heat, accumulates in the

various tissues of the body. If this be so, the more active the

secretory function of the liver, the greater the amount of sugar

and fat which will be absorbed from the food.

Now it is to be remembered that irritation simply increases

the normal secretion of a gland ; but that inflammation, on the

contrary, alters its character. The entrance of recently deve-

loped flukes into the biliary ducts, acts for a time, as has been
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previously explained, as a local irritant only, and as such keeps

the liver in a state of activity, so that in turn more lat is depo-

sited in the tissues. Thus the placing^ of sheep upon good

ijraziiiij, but rot-g-iving pastures, proves not to be an immediately

unprofitable proceeding.

The time for the accumulation of fat having passed away, the

animal begins to lose condition. The entozoa have now turned

the scale. They have laid the foundation for structural changes

in the liver. The bile also is being gradually changed in quality,

and the liver can no longer cfticiently maintain its office of a

sugar-forming organ, or an elaborator of fibrine. Imperfect chy-

lification is a necessary accompaniment, and the blood soon lacks

purity as well as quality. Its quantity likewise suffers, for its

development is restricted. The same amount of food which had
sufficed to support, or even to give increase of bulk to the body,

cannot now minister to the growing wants of the system.

These great changes in the condition of the animal may have
insidiously crept on, but they are none the less serious on that

account. As time passes, the wasting becomes more and more
jierceptible. The placing of the hand on the back of the animal
Avill show that the muscles on each side of the vertebrae are so

attenuated that the spinous processes of the bones project above
them. Tbe animal, in common language, is "razor-backed."
The same leanness pervades the entire frame, and evervwhere
the processes of the bones are more prominent than usual. The
general contour of the body is also changed. Often, when the

wasting commences, the belly is gaunt, but it soon begins to

enlarge and grow pendulous from effusion into the cavity. In
the advanced stages of the malady this gives a still further altered

outline to the body, for the loins now sink or droop, and the

animal becomes " hollow-backed."

The general surface of the skin loses its ruddy hue, and be-
comes deficient of the unctuous secretion which in health belongs
to it. This renders the wool harsh and dry, and leads also to its

easy separation from the follicles. A dry scaly state of skin, on
the inner parts of the thighs, particularly where it is uncovered
with either wool or hair, is likewise early to be recognised.

The animal soon becomes dull and dispirited, and has a pecu-
liar dejected appearance, with an expression of countenance
common to many entozoic diseases. "The Ettrick Shepherd"
has a quaint tale about this. Once, he says, he was conversing
with Mr. Adam Bryden about distinguishing a rotten sheep
while at large with the flo( k, and asked him how this could be
done ; when " he answered in his usual shrewd and comical
style : The late Advocate Mackintosh's method of discerning
a good man is the best in th? world whereby to distinguish a

VOL. XXIII. ' K
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sound sheep. His maxim was, ' I never like a man if I don't

like his face !
' So say I of a sheep."

An examination of the eye will materially assist in determining

the question of disease. If the lids are everted and the membrana
nictitans pressed forward, it will be found that in the early stages

of the malady, and especially if the animal has been excited by
being driven a short distance, the vessels of the conjunctiva are

turgid loith pale or yellowish coloured blood, and that the whole part

has a peculiar moist or loatery appearance. Later on, the same
vessels are blanched, and scarcely to be recognized

;
excepting

perhaps one or two which present a similar watery condition,

or are turgid with dark-coloured blood. The state of the con-

junctival membrane is held to be a symptom of importance ;

and rightly so, because it affords a good means to determine

the extent of the changes the blood has undergone. It marks
the amount of loss of the red cells of the fluid, and shows also the

diminution of the relative quantity of the albumen and saline

materials, upon which its specific gravity depends. It is only in

blood of proper density that the red cells can be developed. The
loss, therefore, of albumen and salts will lead to a relative decrease

of the cells, and a corresponding increase of the watery element.

This blanching of the vessels of the eyes has been commented
on by some of our earliest writers. Sir Anthony Fitzherbert thus

spoke in 1532 : "Take both your hands and turn up the lid of

his eye, and if it be ruddy and have red strings in the white of

the eye, then he is sound ; and if the eye be white like tallowe,

and the stringes dark-coloured, then he is rotten."

Gervase Markham, in his Cheape and Good Husbandly, pre-

viously quoted from, has a curious epitome of the symptoms,

which we here transcribe :
" If a sheepe be sound and perfit, his

eye will be bright and cheerefull, the white pure without spot,

and the strings red ; his gummes also will be red, his teeth white

and even, his skinne on his brisket will be red, and so will each

side betwixt his body and his shoulder where the wool grows

not ; his skinne in general will be loose, his wool fast, his breath

long, and his feete not hot ; but if he be unsound, then these

signes will have contrary faces, his eyes will be heavy, pale, and

spotted, his breast and gummes white, his teeth yellow and foule,

and his wooll when it is pulled will easily part from the body,"

In addition to the symptoms we have named it will be found

that the animal's appetite becomes fastidious. To-day it feeds

pretty well ; to-morrow it will scarcely touch food of any de-

scription. An increased thirst, however, is now present, and

continues till the end. The animal is often going to the brook

or pond, or, if prevented from doing this, will omit no oppor-

tunity of drinking from the little hollows which may exist on
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the surface of the field. This desire for water evidently de-

pends on the continued drain from the blood of this important

constituent of its composition. No less than 784 parts out of

every thousand of pure blood consist of water. The relative pro-

portions of its constituents may be here given, as it will help to

explain many of the phenomena of the disease. They are as

follows :

—

Water 784-

Eed corpuscles 131'

Albiuiien of serum 70*

Saline matters 6'03

Extractive, fattv, and other matters G"77

Fibriue.. 2-2

1000-

Associated with the increased thirst is an irregular state of the

bowels. For a few days together diarrhoea will be present, when
it gives way to the ordinary condition of the faeces. A persistence

of this variable state of the evacuations, when not traceable to a

change of food, or other common causes, is to be regarded as a

suspicious circumstance. It is often due to an altered state of

the bile, by which the fluid acts as an irritant to the mucous
membrane of the intestines : sometimes, however, it would appear

to depend on an irregular flow of this fluid from the biliary ducts.

The distomata by their movements must occasionally form
mechanical impediments to the free passage of the bile, leading

firstly to its accumulation, and then its sudden flow onwards,

when the obstruction is removed, particularly when they locate

themselves within the ductus communis choledoc/ius.

As the disease advances to its fatal termination the breathing

becomes short and quick, and is occasionally accompanied with
a slight and nearly inaudible cough. QEdematous swellings come
on in different parts of the body, especially around the throat

and beneath the lower jaw. The accumulation of the effused

fluid in this situation is to be referred chiefly to the pendant
position of the head in feeding. There is no surer proof of

approaching death than these cedematous swellings, for they indi-

cate a dropsical condition of the entire system. The prostration

of the vital powers day by day increases. The pulse becomes
weak, wavering, and indistinct. The animal lies a good deal,

refuses all food, is in a state of semi-stupor, and dies from pure
exhaustion, as the consequence of general anaemia.

Progress and Duration.

Many causes are in operation to influence the rapidity with

which the organism of the sheep yields to the influence of rot.

K 2
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Some of these belono^ to the conditional state of the animal
itself, and others to the circumstances by which it is surrounded.

Apart from such diseases as may co-exist with rot, the chief

of the systemic causes are the number of distomata inhabiting

the biliary ducts, the natural stamina of the animal, and its con-

dition as to amount of llesh at the time of tlie declaration of

the symptoms. Age also, and the purposes for which the

animal is kept, exercise an important influence upon the progress

of the affection. Thus breeding or nursing ewes, from the

demand made on their systems for the development or support

of their young, will generally succumb more readily than store

sheep, and most assuredly much sooner, all other things being
equal, than those which are being fattened for the market. Lambs
also, when affected in the first few months of their age, for want
of sufficiently matured strength of constitution, will soon sink

under the malady.

Among the external or surrounding circumstances few are so

potent for good as a continuous supply of food rich in the ele-

ments of blood, and containing comparatively a small proportion

of water. Sheep thus fed. will long resist the progress of the

malady. A notable instance of this is furnished by the follow-

ing fact :—A gentleman residing in Norfolk, the occupier of a

large tract of heath-land, purchased, a few years since, a number
of sheep in the latter part of August. In the month of February
of the following year he became aware for the jirst time that the

animals were affected with rot. Subsequently to this they began
to die, and a great number were soon lost. Being fully satisfied

that the sheep had not contracted the disease while they had
been in his possession, he sought out the dealer from whom they

had been bought ; and on inquiry it was found that other sheep

from which these had been selected were also the subjects of

the malady. So satisfied was the dealer that the whole were

diseased when sold by him in August, that he at once agreed to

take them back and refund the money.
The remarkably slow ptogress of the malady in this case was

due to the circumstance that the sheep, after coming into pos-

session of their new owner were placed upon a dry sandy soil,

and were well supplied with food rich in nitrogenous materials,

besides being protected in a great measure by folding from in-

clement weather. Had causes the opposite of these been in

operation, the disease, without doubt, would have declared itself

at a much earlier date, and have run its course far more rapidly.

For similar reasons many sheep which contracted the rot late

in 1860 lived on through the winter, and, not only so, but far

into the following year. The weather of 1861 proved the very

opposite of that of 1860, and we are acquainted with numerous



The Rot ill Sheep. 13o

instances, even on the cold-clay, jj^rass-land farms of Middlesex,

where diseased animals were kept tlirouf^hout the entire sum-

mer without any material loss to their owners. Some few persons

even ventured to select their ewes for breed inj^ from among them,

believing that, as the sheep had done so well hitherto, tliey

would still answer for this purpose. They had, however, to repent

their temerity, for no sooner did th(; grasses begin to lose their

goodness, and autumnal weather to set in, than the animals rapidly

declined, despite all the care which could be bestowed upon
them,

Fairbairn, so often quoted by us, narrates an instance of the

inutility of good food and shelter to diseased sheep at. the end of
the year. He says, " In 1810 I put a fine lot of dinmonts

upon turnips before Martinmas,"— November 11th— "and
although in very favourable condition, as 1 was beginning to

suspect they were affected, and under the idea that meat and

shelter would provide against every exigency, I sent them from

my own farm to a fine, dry, well-sheltered situation in the middle

part of Berwickshire, where 1 expended no less than 100/. upon
turnips, but before the month of March there were few of them
remaining, and 1 did not realise as much as defrayed the ex-

penses laid out upon the turnips." A result of this kind was to

be expected, and forcibly shows the folly of expending money
upon rotten sheep in the winter months.

It is easy to understand that the existence of flukes in the

liver being associated with an almost continuous supply of

watery or innutritious food, and exposure of the animal to a low
temperature and variable weather, will the sooner produce an
anaemiated state of system than when the opposite state of

things obtains. The entozoa will of necessity now drain the blood

of its albuminous constituents faster than these are furnished.

Besides, their presence within the biliary ducts under such
unfavourable circumstances will earlier lay the foundation for

those structural changes in the liver itself which unfit it for the

secretion of sufficiently pure bile to contribute to the making of

healthy blood. Hence an additional cause of the quick progress

of rot in the autumn and winter, more especially if wet weather
should long prevail.

In innumerable instances, however, and at other periods of the

year, the two chief causes of mischief—innutritious diet and
existence of flukes—are not combined sufficiently long for the

former to play so important a part as to Y>^Qi\.\ice persistent dele-

terious effects. We have a good proof of this in those cases of

the engendering of rot by the pasturing of the sheep on wet
meadows for a limited space of time, and hence we must look
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to the presence of the flukes themselves, and also to their number,
for an ex})lanation of the fact.

The ill effects attending' entozoa of every description are

mostly dependent on the largeness of their number, but not

unfrequently also on the importance of the organ in which
they are located. A few flukes, by the simple irritation they

produce, are frequently non-productive of mischief, at least to

any practical extent, in deranging the functions of the liver.

Hence the daily occurrence of sheep, which had been fed for

the market, and which had gone on to the perfect satisfaction of

their owner, being found to have a limited number of these

entozoa in their biliary ducts, the existence of which was not

only unsuspected, but would perhaps not have been believed

in, but for the circumstance that they were brought to light by
the slaughtering of the animal.

This fact is mainly due to the circumstance that the fluke, as

has been explained, does not multiply its species within the

biliary ducts ; for if the contrary were the case

—

namely, that

young flukes were produced therein, and that these in due time
became the parents of otliers—what, it may be asked, would then

have been the result? Why, that these infected sheep, instead

of being made fat enough for slaughtering, would gradually have
lost flesh, and ultimately have died ana>miated, even if not

more than a dozen of the entozoa had originally occupied their

biliary ducts.

Thus we see the necessity of becoming conversant with the

method of propagation of each entozoon, to be enabled to speak
with any certainty of the ill effects attending its presence. The
trite remark, " Oh, a few worms do no harm," may prove true,

provided the parasites are inhabiting a part of the organism
which is comparatively of little importance to the direct main-
tenance of vitality, and that they do not multiply their species

therein so as greatly to increase in number and speedily lay the

foundation for structural disease.

Much also of the ultimate mischief resulting from entozoa will

depend, as has been stated, on the importance of the organ in

which they may be situated. Thus a sinr/le hydatid in the brain

will by its pressure produce serious disease, and ultimate death

of the affected animal ; while a dozen or more hydatids located

within the lungs, liver, or other organs, will be unrecognised

during life from any pressure or irritation they may produce.

Facts of this description are frequently too little regarded

in estimating the influence of parasites on the health of animals.

They have, however, an important practical bearing on the dis-

ease in question, as has been already explained.
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Tims wc sec that tlie rato of the progress, as well as the

duration of rot, are governed by a variety of circumstances, and
that many of these are so occult and changeable as to forbid

our predicting with any degree of certainty how long affected

sheep may bear up against the disease.

Widi regard to the time of the manifestation of the symptoms
after flukes have entered the biliary ducts, it is also impossible to

speak with any degree of certainty. A combination of unfavour-

able circumstances may give rise to the symptoms in five or

six weeks
;
while, on the contrary, the majority of things being

favourable, even months may pass before rot is suspected to

exist. No hasty generalizations should ever be come to on such

a point as this, and more especially when an action at law may
hinge on the opinion which is given. A patient inquiry into the

history of eAch individual instance can alone furnish correct data

to act upon.

Post-mortem Appearances.

The lesions to be observed on inspecting the body of a sheep
affected with rot will vary according to the progress of the malady,

be it quick or slow. They will also be modified by the circum-
stance of the animal having either sunk from the disease, or been
slaughtered in its early or late stages. The emaciated state of the

frame often strikes us with surpl-ise, the dead animal appearing

to be little more than " skin and bone." The wool is found to be
harsh and dry, and to pull easily from its follicles. The colour

of the skin is pale, excepting perhaps in places where it assumes
a purplish Ijue from approaching decomposition. It likewise

tears readily on the application of moderate force, from having
lost much of its natural firmness. The visible mucous mem-
branes are colourless, or have a slight yellow tinge. The belly is

often large, and gives evidence of containing a quantity of fluid.

On removing the skin, the fascia covering the muscles
is frequently found to have a yellowish hue, while the muscles
themselves are shrunken in size, soft, and flabby. They have
also lost very much of their normal colour, and do not stiffen as

is usual. Little or no fat is met with
;

but, on the contrary,

the areolar tissue is infiltrated to a greater or less degree witli

serous fluid, remarkable for its watery character. This dropsical

effusion is observed to have accumulated here and there, and
particularly about the front and lower parts of the neck, and
around the lower jaw.

On laying open the abdominal cavity exit is given to a quan-
tity of serous fluid, the physical properties of which vary con-
siderably in different cases. In sheep killed for an investigation
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of the disease, even in the advanced stages, the fluid will mostly

be found limpid and transparent, differing but little in appearance
from ordinary serum

;
while, on the contrary, in those that have

succumbed to the affection it is often turbid and of a dirty yellow

or yellowish-red colour. Much of this variation in colour is due
to transudation from the vessels after death ; and the hue will

consequently be modified according to the time which has elapsed

between the death of the animal and the making of the autopsy.

The blood-vessels of tlie mesentery are indistinct, and effusion

exists between its sei'ous layers. The omentum is almost devoid

of fat, and, like the other structures, has a yellow tinge. The
coats of the stomachs and intestines are pale ; and the fa?culent

matter contained in the latter is usually soft and pulpy.

Effusions of serum, wholly or in part, supplant the fat which
ordinarily covers the kidneys ; and when the two co-exist a

peculiar speckled appearance is produced beneath the serous

membrane by the commingling of the fat with the fluid. The
kidneys are both paler and softer than natural ; but their

structure is otherwise unaffected. The rest of the urinary

organs, and also those of the generative system, are healthy, but

partake of the general pallor which pervades the frame.

The liver is the organ chiefly affected, nevertheless it

presents characters in some instances the very opposite of

those which are met with in others. It is mostly altered in

shape, size, and colour. Its outline is irregular, and its surfaces,

especially the abdominal one, often nodulated by a condensa-

tion or shrinking of the substance of the gland in some
parts, beyond that of others. As a rule, it is diminished
altogether in size, and changed from its reddish-brown or

chocolate hue to a pale or dirty-coloured yellow. Occasionally

its surface is studded over with red spots, which contrast greatly

with the yellow clay-like colour on which they rest. Sometimes
these specks are mingled with others of various hues, imparting

to the organ a peculiar mottled condition, which led Harrison to

remark, in 1804, and Youatt to rejieat many years afterwards,

that the liver " in some cases is speckled like the back of a toad."

Its general structure is condensed, imparting a hard and some-

times gritty feel to the finger, more particularly in long-standing

cases of the disease. In other instances the normal colour is less

altered, and there are greater evidences of simple venous congestion.

This is denoted chiefly on the abdominal surface, which is both

striated and spotted by the enlarged and congested blood-vessels

which lie in tlie course of the main biliary ducts. These ducts are

diseased more or less in all cases of long standing. Their coats

are thickened and hardened, and their calibre dilated, often to

an extent sufficient to admit the end of the finger. They appear
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as bluish-wlutc lines, more or less continuous, runnings by the side

of the conj^ested blood-vessels, from the central part of the f^land

towards its lower edf^e. In some places they arc rendered very

distinct by projecting above the surface, being here dilated into

pouch-like cavities. The coats of the ductus hepaticus, as also ol

the ductus communis cholcdochus, are not unfrcquently so thick as

to be upwards of ten times their normal substance, and like-

wise so hard as to approach the nature of cartilage.

On slitting up the ordinary biliary ducts, as we approach the

smaller branches, this hardness increases, and the coats are

found to be rough and uneven, arising from calcareous deposits

—phosphate of lime and magnesia—within their tissue. It

is this which gives the gritty feel to the surface of the liver,

and imparts a crackling sound on cutting through its substance.

Within the ducts we encounter numerous distomata, which

are often here and there, and especially in the pouches, so

closely packed as to block up the passage. Their number, how-
ever, is liable to great variation, and, it has been rightly asserted,

is not always in proportion to the extent of the structural

changes in the liver. No doubt secondary causes play a not

unimportant part in these changes, and so also does time ; but

nevertheless the lesions of the liver are upon the whole so

peculiar that, were no entozoa present, a pathologist would
ascribe them to such a cause, and none other. Distomata will

often quit the liver by passing into the intestinal canal through

the ductus communis choledoc/ius, especially when the entire struc-

ture of the organ has become impaired. Their food is the bile,

and the more this is changed in quality, which is always in.

proportion to the extent of the structural disease of the liver,

the less suitable it will be for their support. Besides this, these

entozoa, in common Avith all other creatures, have their ordi-

nary limit of life, and, be this what it may, it is not unrea-

sonable to suppose that their apjiroaching dissolution may at

times possibly be an additional reason for their quitting the

biliary ducts.

We have frequently met with dead flukes in the intestines

and sometimes in the liver, and occasionally have found them
forming the nuclei of biliary concretions. One remarkable
instance of this was a short time since brought to our notice,

where the concretion was as large as an ordinary hen's egg, and
when broken up was found to contain about a dozen dead
flukes. It was lying in a pouch-like cavity of one of the

biliary ducts.

Another reason must be named as explanatory, perhaps, of the

cause of but few flukes being met with in the biliary ducts, when
the extent of the lesions of the liver does not bear a comparison
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with their number, r/c, that on the death of the animal, whose
body they inhabited, taking place, they leave their original loca-

tion, as if making an effort to escape from their own consequent

death. Many of the intestinal worms, the ascares lumhricoides, the

tcenicc, tricliocephali, &c., comport themselves in this manner ; and
in so doing they often form large masses or knots in a part of the

intestinal canal foreign to their ordinary dwelling. The lumbricoid

worms have been known, under such circumstances, to enter the

stomach, and even to pass up the oesophagus into the mouth to

effect their escape. We have occasionally found them crowded into

the duodenum so as to literally block it up throughout the greater

portion of its length, being arrested in their effort to enter the

stomach ; two remarkable specimens of which are preserved in

the Museum of the Royal Veterinary College, one from the horse

and the other from the pig.

Sliould the same thing take place with regard to flukes, a search

for them in the intestinal canal will prove successful. That their

number, however, is often very large within the biliary ducts, we
have daily proof; and it is said that Leeuwenhoeck took no
less than " 870 out of one liver, exclusive of those that were

cut to pieces or destroyed in opening the various ducts." *

Tracing the smaller ducts onwards, exit is ^given to a dark-

brown and thickish fluid, among which are masses varying in size

from the head of a pin to a pea, or occasionally larger—collections

of the ova of the distomata held together by the mucus of the

ducts and inspissated bile. A drop of the fluid, or a minute
portion of one of these masses, placed under the microscope,

reveals the fact that in the small ducts, especially, the ova are

to be met with in countless myriads. We obtain evidence also

of another very instructive circumstance, to which attention

has been previously directed, by simply putting a little of

the matter upon the edge of a plate or slip of glass and lightly

pressing it with the point of a scalpel— namely, that the

ova have remarkably hardened shells or cases, which doubtless

enables them, when out of the body of the sheep, to long retain

their vitality by resisting all ordinary causes of decomposition.

We feel them as so much gritty matter, and we hear them crack-

ing under the pressure of the knife.

The gall-bladder itself is not much altered in structure, nor

does it in general contain many distomata ; but the bile within

it is mixed with a considerable quantity of mucus, and its

colour is altered from that of the greenish-yellow which normally

belongs to it. Ova are also met with here, but in scanty quan-

tities compared to the biliary ducts.

* Youatt on Sheep, p. 449.
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The morbid states of the liver which we have attempted

to describe are, without doubt, chiefly due to the presence

of the entozoa within the biliary ducts. Kiichenmeister has

correctly observed, that " the first consequences of the flukes

in the liver are dilatation and catarrh of the gall-ducts, and

destruction, by pressure, of large portions of the parenchyma of

the liver in the vicinity of the enlarged ducts." No kind of food

or location, however prejudicial, could possibly per se produce

such structural changes in the liver as belong to rot ; but it can

be easily understood that an organ like this, whose office at

one and the same time is to depurate the blood by its excretory

function, and to assist in the assimilation of the food by its

secretory function, being so extensively diseased, must ultimately

cause emaciation and death of the animal, without regarding

the distomata as an additional cause in producing a continued

drain on the system of the sheep.

To return to our description of the autopsy. The viscera of

the chest, in common with every other organ of the body, give

evidence of anaemia. Some serous effusion exists in the cavity,

which, however, is mostly devoid of colour, limpid, and trans-

parent. In quantity it is considerably less than that met with

in the abdomen. Little or no fat is present about the heart ; and
that which does exist is of a slightly yellow colour. The walls

of the heart are flabby and pale. The blood contained in its

cavities, as well as that in the large venous trunks, is watery and
imperfectly clotted. The lungs, apart from other diseases of these

organs which may co-exist with rot, do not present any special

lesions. Like other parts of the organism, however, they give

evidence of general anaemia. In our section on the pathology of

rot, we have fully discussed the opinion of Mr. Blacklock, as to

the malady being a tuberculous one of the lungs, and therefore

need not repeat our arguments against the correctness of this

statement.

The condition of the brain and its meninges agrees with that

of the body generally. A larger amount of fluid than ordinary

is present in the ventricles of the brain, and the vessels of the

meninges are indistinctly seen in consequence of the watery cha-

racter of the blood within them. Such, then, are the general j90S^-

mortem appearances of rotten sheep.

We have, however, many proofs that affected sheep often die

long before this general break-up of the organism is accomplished.
This is particularly the case at the commencement of winter,

and on the occurrence of white or hoar frosts. Such animals
sink from passive congestion of the lungs, the tendency to which is

given by the altered condition of the blood from a change in the
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relative proportion of its several constituents. Dr. Carpenter and
other physiologists rightly remark that a diminution of the specific

gravity of the blood, from a loss of its saline and albuminous
materials, predisposes to haemorrhage, congestion, &c. ; and such

\ve know to be the condition of this fluid comparatively early in this

disease. The lungs, in such cases as these, are red throughout,

being charged with blood. They are also heavy to the feel, and
portions of them will be found to sink in water. The vessels of

the pleura and pericardium are likewise overloaded with blood.

The flesh of such animals is of fair colour and tolerably firm.

Some fat also, not much changed in consistence, exists around
the kidneys, and in other places of ordinary deposit. The yellow

hue of the tissues, so generally present, is considerably less in

amount, and is sometimes scarcely to be noticed. The liver,

however, is mostly of a clay colour, and its ducts are crowded
with distomata.

In concluding this section of our essay, we add a few words
with reference to the effluvium which arises from the carcasses of

rotten sheep. This is often extremely nauseating, even when the

animal is opened directly after death. We have on more than

one occasion known persons to be taken seriously ill when
engaged in opening many rotten sheep at a time. A remarkable

instance, not only of sickness, but of death, was brought to our

notice in August of 1 854. A person of intemperate habits, fol-

lowing the occupation of a country butcher, was employed in

skinning and dressing a number of rotten sheep on the premises

of a farmer in the county of Norfolk. The sheep were neces-

sarily opened when warm ; and, while he was so engaged, he

complained greatly of the sickening smell. The same evening

he was attacked with choleraic disease, and two days afterwards

was a corpse.

That the bodies of rotten sheep quickly undergo putrefaction

is well known, and elsewhere this is assigned as a reason for the

name given to the malady ; but that injury may arise from the

effluvium accompanying the vapour given off from their still

warm bodies after death is not so generally understood.

Treatment of Affected Sheep.

The successful treatment of a disease is necessarily based on a

knowledge of its pathology, without which the application of

all remedial means becomes mere empiricism. It were well for

the ends of science if information of this kind invariably tended

to the discovery of a cure for each separate affection, but unfortu-

nately it too frequently leads to the very opposite result. The
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more wc understand of the nature of some diseases, the more
we despair of being able to eradicate them, or even to mitiffate

their effects. It is the possession, however, of this knowh'dji^e

which marks the difference between the man of science and the

mere empiric. The latter rushes in, and boldly declares his

ability to cure that which is incurable ; while the former honestly

declares his inability to do anything for good. Correct patho-

logical knowledge will doubtless prove that the cure of rot can

scarcely be hoped for, although much may, nevertheless, be

done to arrest its progress.

Many remedies of empiric origin have been forced on the

notice of agriculturists from time to time, both in this country

and also on the Continent, for the cure of rotten sheep—all of

which have, however, signally failed in verifying the statements

of their originators. At the commencement of the present

century a remedy emanating from a Dutch source was lorudly

extolled, and even largely used in this country as well as in

Holland, but it soon fell into disrepute—following in this respect

those which had gone before or have since succeeded it.

Mills, in his work on cattle, after speaking of the employment
of certain medicinal agents which are too commonplace and
valueless to be here quoted, says that a Mr. Baldwin, of Clap-
ham, Surrey, found humet to be a remarkably efficacious cure

for rot, " as appears from a letter of his published in ' The
Repository for Select Papers on Agriculture, Arts, and Manu-
factures,' 1768." Mills adds to this statement the following:
" A farmer in the north, in the autumn of the year 1766, when
all his sheep were so far gone in the rot that he did not expect

one of them to live the winter over, sent them into a field of

burnet, which in a month's time restored them to perfect

health."

After diligent search we have been unable to find any other

authority on the curative properties of burnet, nor do we believe

in this power of the plant. All that could be hoped for would
be that sheep feeding upon it, especially when mixed with good
grasses, might be enabled to resist for a somewhat longer time
the inroads of the disease.

Martyn, a late Professor of Botany in the University of Cam-
bridge, in his 'Flora Rustica,^ 1792, says : "Burnet is common
in high pastures on a calcareous soil. It flowers in the beginning
of May, and sometimes in April. The leaves, when bruised,

smell like cucumber, and taste something like the paring of that

fruit
;
they are sometimes put into salads and cool tankards."

He adds that " Some years since Mr. Rocque attempted to intro-

duce it as food for cattle. It has one good quality, which is,

that it continues green all winter, and affords some food earlv in
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spring:, when it is commonly wanted. But cattle are not very

fond of it, nor does it yield a sufficient burden to pay the farmer

for the expense of cultivatin<^ it."

Several writers on agriculture remark that when burnet consti-

tutes a moderate proportion of meadow-hay it imparts a stimu-

lating property to the fodder, thereby rendering it more suited

for feeding with turnips ; but if burnet be cultivated by itself

and made into hay, the provender is coarse and unpalatable, and
rejected as a rule by most animals.

Most authors, however, on the diseases of the sheep, place

their chief reliance on medicinal agents for the cure of rot ; the

particular remedies they advocate depending rather on their own
preconceived notions of the disease than on any precise informa-

tion of its nature. We give a few extracts :

—

Sir G. S. Mackenzie directs attention to the beneficial use of

mercury, but says that " it would, perhaps, be improper to admi-
nister this agent internally. The safest and most effectual method
of applying it is in the form of the common blue ointment, and
a trial of this is strongly recommended to those whose flocks are

liable to rot. It should be applied to the bare skin in the region

of the liver ; and the size of a nut rubbed in till it is all dried up
twice a day for a week or ten days. This, in conjunction with

wholesome food, will in all probability prove to be the most
effectual treatment. Mercury is well known to be a specific for

diseased liver of the human body, and on that account we may
presume that it will be efficacious in the cure of the same organ

in sheep, and it is also recommended as the most effectual means
of destroying the fluke-worm."

Mr. Youatt, adopting the views of those who regard the affec-

tion as an inflammatory one of the liver, advises at its com-
mencement that the animal be bled to the extent of " 8, 10, or 12
ozs.," and that this be followed up by an aperient, consisting

of 2 or 3 ozs. of Epsom salts ; and he adds, " the physic

having operated, or an additional dose, perchance, having been
administered in order to quicken the action of the first, the

farmer will look for further means and appliances. Friction with

mercurial ointment on the region of the liver has been recom-
mended, but not by those who have had opportunity to observe

its secondary effects on the ruminant. Still the disease under
consideration, with evident determination to the liver, requires

the agency of this powerful but dangerous medicine. Two or

three grains of calomel may be given daily, but mixed with half

the quantity of opium, in order to secure its beneficial, and to

ward off its injurious, effects on the ruminant. To this should

be added—a simple and cheap medicine, but that which is the

sheet anchor of the practitioner here—common salt."
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Clater, who boasts of curing " 9 sheep out of 10 eneii in the last

stage" of the malady, recommends the following medicament:

—

" Nitre in powder, C o/.s.

Ginger, fresh jiowdered, 4 ozs.

Colcotliar of vitriol (red oxide of iron) in fine powder, 2 oza.

Common salt, 3i lbs.

Boiling water, 3 gallons.

" Pour the water hot upon the ingredients ; stir them, and when new milk

warm, add to every quart of the mixture 3 ozs. of siiirit of turpentine, and
bottle it for use."

When using the medicine, we are instructed that " the follow-

ing directions must be strictly regarded :—Keep the infected

sheep from food all night; on the following morning give to

each 2 ozs., or 4 table-spoonfuls of the above mixture (remember
to shake the bottle well at the moment of ])ouring it out). To
those which are weak and much reduced by the disease, one-

half, or three parts out of four, may be sufficient for a dose.

Keep them from food three hours after giving the medicine,

and then turn them into a dry pasture. It will be necessary to

repeat the medicine every fourth day for three times, observing

the above rules ; but where only half the quantity has been admi-
nistered, it will be proper to repeat it every second or third day
for six times."

This recommendation of Clater may be taken as a fair speci-

men of the treatment generally advised by the empiric writers of

his day. It is, however, unnecessary to quote from their works,

as nothing of value can be obtained therefrom. No instances

of cure are given, nor is any light thrown on the nature of the

disease.

We find, however, a circumstance narrated by Fairbairn, which
we transcribe, in further proof of the value of salt

:

" In the year 1817," he says, " an active shepherd in my neighbourhood,
who had the charge of 200 ewes, observing some of them tainted with rot,

bethought himself of trying the experiment of curing them, and conducted it

in the following way :—Whenever he sa\v any one or more of them showing
unequivocal symptoms of rot, he brought them into a dry court-yard or
empty house, and fed them with hay, turnips, or a few oats. To every one
of them he gave twice a day a handful of salt, which he dissolved in water,

and putting the solution into a teapot, jmired it down their throats.* This
was repeated for several successive days, and continued till some improvement
in the condition of the sheep was discernible, after which they were turned
into the field. If the reappearance of the symptoms did not justify their con-
tinuance with the flock, they were again conducted home, and the salt, as

before, administered. Few of them required more than two such courses,

but a great proportion of the flock was treated in this manner, and the
shepherd delivered the whole of them alive at Whitsunday, except one ewe
which had died in lambing."

* The quantity of salt here recommended would weigh nearly three ounces, an
amount which could not be daily used with safety.

—

Author.
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Before commenting on any of the foregoing methods of treat-

ing rot, we purpose to give the one which is adopted by the

Bedouin Arabs. We learn from the writings of MM. Hamont
and Fischer, previously cpioted, that when the Nile returns to its

bed, the slieep of the Arabs go to feed on the di/sse which springs

up on the partially-recovered land (sec p. 77), and as soon as

" the first symptoms of the affection appear, the vigilant Bedouins
lose not a moment

;
they reassemble their flocks, and drive them

back to the desert. In the midst of the sands their principal

food is the salt-tcort
"

—

Sahola Kali. After some days the

symptoms of the rot gradually disappear, and the sheep regain

their former health." It further appears that the Bedouins know
of no other remedy, and should this not prove beneficial, they

proceed to slaughter the affected animals.

To return to some of the opinions we have quoted ; and first, a

word with regard to Sir G. S. Mackenzie's mercurial inunction.

Apart from the arguments advanced against it by Mr. Youatt, in

the extract we have given, we object to this method of employing
mercury, as being perfectly useless. No amount of absorption

of the agent from the skin could possibly affect the vitality of the

flukes ; and as the cause of the malady would remain unchecked,

so must its effects necessarily continue. But even a greater objec-

tion could be raised against it than this. Mercury is well known
to produce a particular effect on the blood, lessening the amount
of its fibrine, and rendering the fluid aplastic, and therefore doing

the very thing we desire to avoid in this disease. It is only by
our keeping the blood rich in its proximate principles, as has

been elsewhere pointed out, that the system is enabled the longer

to resist the progress of the malady. For similar reasons we dis-

sent entirely from Mr. Youatt's advice to use mercury in con-

junction with opium. This compound would be of great value

succeeding upon the withdrawal of blood and the exhibition of

aperient medicine in active iriflammation of the liver, as also in a

similar condition of other organs, but it is positively injurious

in rot. We are unable to reconcile Mr. Youatt's treatment with

anything belonging to the pathology of this disease. It can only

be accounted for by his having erred in considering the affection

originally as one of inflammation.

With reference to Clater's prescription, which, as has been

explained, is but a type of many others of similar origin, we have

a good proof of the want of scientific knowledge which gene-

rally prevailed among those who wrote of the diseases of animals

at the beginning of the present century. Whatever value it

may possess lies in the amount of salt it contains ; otherwise it

is but little calculated to do any good.

No treatment of rot can be considered as being more than
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palliative ; still in rarrjing this principle into practice great

benefit often arises, as the owners of infected animals are se-

cured against losses which otherwise would be very heavy. The
earlier the disease is detected the better, but unfortunately its

discovery is too frequently not made until the autumnal period

of the year, when external circumstances are much against the

success of any system of treatment or management, and wlien

also structural changes have begun in the liver. Should the disease

not be detected until this period, no effort must be spared to

quickly check its progress ; otherwise the fatality will be very

git-at.

The animals must be carefully guarded against all vicissitudes

of weather by being folded in the best sheltered situations, more
especially at night. Their food should consist of the most nutri-

tious materials. Indeed, waste of the tissues, particularly when
due to simple anaemia rather than organic lesions, will demand
not only a liberal supply of food rich in flesh-forming—nitro-

genous—principles, but also such as contains a large proportion

of sugar, starch, or other carbonaceous matters, that the heat of

the body may be kept up equally with nutrition. If placed on
meadows or artificial grasses, the sheep should be often changed
from pasture to pasture, care being taken to avoid those which are

wet and cold, or which contain inferior herbage. Manger-food
must be supplied, and this should consist, in part at least, of crushed.

corn, of which the leguminous plants, beans, peas, lentils, &c^.

are to be preferred. Oats and maize are also good, and to these a

moderate allowance of oilcake may be added. Frequent changing
of the food will induce the animals to eat more, for which reason,

when they are on the pastures, we take no objection to an occa-

sional supply of turnips or other roots
;
but, unless compelled by

the character of the farm and the system of cultivation, we would*
avoid continuous folding on turnips. Where this has to be done
great care will have to be exercised in regulating the quantity of

turnips according to the condition of the crop, the state of the

weather, &;c. Under such circumstances an allowance of good
hay, in addition to the other food, will be imperatively required.

By these means rigorously carried out, provision will be made
for the due supply of albuminous and heat-giving materials

to the blood, and the consequent nutrition and health of every

part of the organism. Dependence, however, must not be exclu-

sively placed on diet. Medicinal agents will have to be had
recourse to, preference being given to those which impart tone

and vigour to the system. Conjoined with these should be such
as expeiience has shown to possess anthelmintic properties.

Salt cannot be dispensed with. It does good in. several ways.
It is an agent which acts as a stimulant to the process of digestion^

VOL. XXIII. I,
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and, by its ready solution and free entrance into the blood, it will

.supply also any amount of soda which may be required in the

secretion of bile, the saline constituents of which include the

chloride of sodium—common salt—with that of potassium, and the

phosphates and sulphates of soda, potash, lime, and magnesia.

Another advantafje is connected with the exhibition of salt and
its entrance into the blood, namely, that it contributes with other

saline and albuminous matters to preserve that proper specific

gravity of the fluid which ought to l3e " equivalent to that of the

contents of the red corpuscles, as it is only in this condition that

the formation of the latter can duly take place."

—

(Caj-pentcr.)

The other medicinal agent to which we refer as indispensable

is the sulphate of iron. As a tonic it is excelled by few, if by
any, therapeutic agents ; while the readiness by which it can be

obtained, and the lowness of its price, give it an advantage over

many others. Sheep also do not object to take it with their food

when mixed in proper proportions ; nor is it a matter of much
moment if one animal should get rather more than his fellow, by
more rapid or longer feeding at the trough. Sulphate of iron is

likewise an excellent anthelmintic, quickly leading to the ex-

pulsion of several of the varieties of intestinal worms. Its chief

use, however, in rot is that it is a powerful agent in the repro-

duction of the red cells of the blood—iron entering largely into

the contents of these cells—the hcemato-glohuline. In all diseases

therefore in which there is a diminished power of producing red

cells, the sulphate of iron is a valuable remedy.
Stomachics or carminatives are likewise required ; of which

medicaments we give a preference to aniseed in this affection.

A good compound of these medicinal agents with some highly

nitrfigenized alimentary matters we have in the following formula.

Take of

Fincly-gromKl oil-cake (linseed) . . 1

^^^^ ^ ^^^j^^j
,,

pea-meal )

'''^l*
I each 4 lbs.

„ aniseed )

„ sulphate of iron .. .. lib.

Let the salt, aniseed, and sulphate of iron be mixed together

first, and afterwards well incorporated with the cake and pea-

meal.

We have the authority of eminent chemists for saying that

even v:hen solutions of salt and sulphate of iron are mixed to-

gether in the proportions here recommended they undergo but

little change. The products of the change are sulphate of soda

and protochloride of iron, the therapeutic action of which, espe-

cially in the quantities in which they are formed, will not mate-

rially interfere with the undecomposed common salt and sulphate
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of iron. Apart, liowovcr, from tlio question of a partial cliango

in the agents, we can speak confidently of the practical utility of

the compound in the treatment of rot. The quantity of it to be

given to each sheep daily should be half a pint, in addition to an

ordinary allowance of corn or cake and hay-chaff. It may be used

with advantage for three or four weeks in succession, but should

be discontinued occasionally for a day or two, especially if the

animals become affected with diarrhoea.

In the further treatment of rot, attention should be given to the

expulsion if possible of the flukes from the biliary ducts—not

that we think any medicinal agents can be depended on for this

purpose. Neverth(>lcss, trial may be made of the oil of turpentine,

combined with linseed oil and nitric a.'ther, in the following

proportions :

—

on of tiuTontiue
^^^^^ 2 drachm..

Nitnc a^tlior j

Liusced oil 2 ozs.

This may be administered once a day for three or four suc-

ceeding days, at intervals of about a fortnight
;
and, although not

positively required, it may be as well if the medicated food

compound be suspended at these times. Beyond the adoption of

these measures we can see no advantage in the medical treatment

of this disease.

Under the head of treatment, however, we must not omit to

mention that trial has recently been given to a French remedy
for rot. The full particulars of this are set forth in the subjoined

report to the Royal Agricultural Society by the author of the

present thesis. We deem it right that this should be trans-

ferred to these pages for the sake of completeness, and also to

record our meed of praise to the gentleman who introduced the

remedy to the notice of the English public :

—

'* Report on the Employmerd of a French Remedy for the Cure of Rot

in Sheep.

" It will be remembered that in the early part of the year M. Trehounais
called the attention of the agricultural community to a remedy, miTch extolled

for its curative properties, which had been employed in some parts of France
for the rot in sheep, and that M. Trehonnais also very liberally engaged to

obtain a sufficient quantity of the agent for trial in this country. The Council
resolved, in consequence of this favourable report, on the recommendation of

the Veterinary Committee, to purchase some sheep for the experiment, and
voted a sum of 121. for the purpose.

" In accordance with this resolution, instructions were given me to procure
such animals as I deemed fitting for the purpose, and to commence the
experiment as early as circumstances would permit. In selecting the sheep,
which were of the improved Dorset breed, I took care that they should be of
the same age as near as possible, be also in a condition warranting the belief

that they would survive long enough to give a fair trial to the medicine, but

L 2
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be in different stages of tlio malady. I nrefcn-ed onc-ycnr-old sheep as oftcring

.most of these advantaj;es, and for the further reason that an approximation

couhl he made as to the time tliey had been tlie subjects of the malady.

Everything being arranged, the experiment was commenced on April 22, 186],

the first thing done being to divide the sheep into two parts, leaving one moiety

at the Eoyal Veterinary College and sending the other to n)y iarm, Oakington,

in the parish of Harrow. This was deemed important, as each division would
be placed under totally different circumstances, especially as to tlie kind of

food which would be supplied to the animals, and tlie protection which would
be alVorded them from ordinary atmospherical changes.

" The sheep left at the College were kept entirely on hay and oats, housed
every night in a shed, but allowed the use of a small enclosure during the day.

Those sent to Oakington were, on the contrary, placed in a meadow, and had
an abundant supply of grass, but no corn ; nor were they protected of a night,

save when the weather was wet.
" I further determined to give the medicine to three sheep only of each lot,

leaving the otliers entirely to their chance. In doing this I selected the appa-

rently strongest sheep for taking the medicine.
" The directions received from France for the use of the agent were that

a tablespoouful should be given to each sheep every morning, half an hour
before feeding-time, and be continued from fifteen to twenty days to animals

in the early stages of the disease, and from thirty to forty days to those in the

advanced or latter stages ; or even for a longer time in very severe cases. It

•was further ordered that, as soon as the animals had gained their appetite

and strength, whatever other indications of the disease might still exist,

no more medicine should be given, as these were signs of convalescence

—

proper care as to feeding and management sufficing to complete the cure.

Under the influence of regimen, care, and exhibition of the medicine, it was
also stated that a cure would be effected in a month or six weeks of the sheep

in the early stages of the disease, and in about three months of those in the

advanced stages. The recoveries were said to be all in tlie first, and two-thirds

in the latter stages.

" The exhibition of the medicine for the first fortnight appeared in neither

lot to have any marked effect, the animals, with one excejition, continuing

in their original condition. In the exceptional case alluded to, and which
was one of the sheej) taking the medicine at the College, the disease was
evidently fast gaining ground, foretelling a fatal result.

"On the twenty-first day from the commencement of the experiment this

animal died, and on being examined j50s< mortem numerous flukes were found
in the liver. The organ was pale in colour and had undergone the structiu'al

changes commonly met with in rot. Effusion of serum had also taken place

into the abdominal cavity, and the entire carcass of the animal was flaccid and
paler in colour than is natural from general anamiia, thus proving the true

nature of the malady.
" Under these circumstances I resolved to give the medicine to one of the

three animals which uj) to now had not taken any, as the trial did not appear
quite satisfectory, death having resulted so soon in the case alluded to.

" Continuing the report of the College sheep, it is next to be observed that

the remedy was continued to the middle of June, and this, not only without

any apparent benefit, but seemingly with some disadvantage, as each of the

three sheep taking the medicine was more emaciated than either of the

other two.
" This untoward circumstance evidently depended on the nauseating effects

of the medicine, as the animals would often refuse their food for some hours

after its exhibition, and sometimes even to the latter part of the day.
" It may be here remarked that the medicine apparently contained some
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«lcap;iiious iiKiterial wliicli liad a very uni)leasanl. snioll, not unlike fetid

animal oil, whicli had probably to do witli its sickenin;T eltects.

" On the 20th June, being two months from its first exliibition, the medi-
cine was discontinued to the College sheep. All the animals were kept, how-
ever, about six weeks longer, by which time they had become so emaciated

that it was determined to destroy them, whicli was accordingly done. A. post-

mortem examination was made of each, and it was found that no real

dittbrences existed in the lesions wrouglit by the disease in the sheep which
had taken the medicine froni those of the others which had not. Living flukes

existed in largo numbers in the livers of all tlie animals.
" To return to the shee[) at Oakington. It has been already stated that in

this moiety of the animals, for the first fortnight subsequently to April 22, no
material alteration had taken jilacc. By the end of May, however, it was
very evident that three of the sheep were gaining flesh, and presenting a far

more healthy appearance than the others. Two of these were sheep not taking

medicine, and one which was. The other three sheep were wasting, and
becoming day by day more debilitated ; but nevertheless, when compared with
those at the College, they were in far better condition.

" On June 6th, forty-five days after the commencement of the experiment,

one of the Oakington sheep died, and this, as at the College, was one which
had taken the medicine. The lesions met with on examination of the body
agreed with those already described, and need not, therefore, to be repeated.

The medicine was continued up to the 20th of this nionth with one of the

remaining sheep, and for a fortnight longer with the other—the latter being
an emaciated and gradually declining animal.

"The three sheep spoken of as doing well were by this time so much im-
proved that I had little apprehension of their speedy death. The weather
was dry and the herbage of the pasture good—circumstances most favourable

for their resisting the progress of the malady. All five were kept throughout
July, and until the 4th of August, when I determined, as it was evident two
would ultimately sink, to kill three of the lot, viz., the two in question together

with one of those which had greatly Improved in condition, and which had taken
no medicine througho\it. My chief reason in taking the resolve with reference

to the latter named animal, was to ascertain on what its improved state

depended, or whether in fact it was the subject of the entozoic disease—rot.

On making post-mortem examination of this animal it was found that only
a few flukes were present in its liver, and that the structure of the gland was
but little changed—facts which fully accounted for its well-doing.

" With reference to the two remaining sheep, one of which had taken the
medicine and the other not, I feel assured that their improvement is due
entirely to the circumstance that few flukes are present in their livers.

" I have further to report respecting these sheep, that being ewes, I placed
them with my breeding flock at the time of putting the rams to the animals,
and intend to keep them throughout the winter to mark the result, giving
them no more attention as to feeding and management than the flock in
general will receive.

" On reviewing all the details of this experiment I fear we must conclude,
that this supposed cure of rot in sheep has proved quite inefi'ective for good in
our experience.

(Signed) "Jas. B. Simonds."

Subsequently to this report being made to the Royal Agri-
cultural Society one of the two remaining sheep began to give
evidences of declining health, particularly by a gradual falling
TiviTiy in condition. This was first observed about mid-winter

;

but the animal nevertheless lived on and produced a lamb—

a
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small and weak one—at the end of February. The ewe still sur-

vives at tlie time we write, namelv, at the latter part of March,
and seemingly may continue for many weeks.

With this report we conclude this section of our subject, and
pass on to consider in the next and last place the

Prevention of the Disease.

When investigations into the nature of a disease forbid the

hope of its cure, it is indeed most fortunate, should they

tend to prove that very much may be done to prevent its

occurrence. The old adage rightly teaches that " prevention

is better than cure," but the prevention of that which is in-

curable seems to rise above the proverb itself. Rot when fully

established can only be viewed as being incurable ; but neverthe-

less, the knowledge of its cause and nature holds out no faint hope
of our being able to prevent it. In times gone by various means
for the attainment of this desirable end were suggested, and as

some of these have a close connection with those now advocated,

we shall follow the course we have adopted throughout these

pages, and glean from the early writers on the disease.

Leonard Mascall thus advises,

—

" Against the rot, if you feave yoiu" slicepe in wet times, yc shal put them
into a house three daies and three nights without meat or drinke. Then give

to eucry hundredth one bushel of bran mixt with so much salt laid in troffes,

and hunger will make them eate it ; then driue them to the water and let

them drinke their fill. Then let them be chast with a curre a good space

after, and put them then into what ground yee will for one quarter, and they
shall take no hurt. Then must you take them up the next quarter and serue

them so again. Thus must ye vse them foure times in the yeare in doubtfull

times, if ye will saue your sheepe from rot."

We can scarcely imagine that even under the pi'essure of

severe hunger sheep would eat anything like the amount of salt

here spoken of, viz., presuming the bushel of 1587 to be equal

in size to the one in present use. Be this as it may, the pro-

ceeding could not. be adopted without considerable danger to

the lives of the animals, for the quantity of salt would exceed

half a pint to each sheep. It is easy, however, to understand the

principle here intended to be put into operation, namely, that of

producing a quick action on the bowels by the direct irritating

effects of the salt, for the purpose of expelling any injurious

matters which might be contained within them. This probably

was regarded as the chief source of benefit ; but then it is ta

be noticed that Mascall speaks of the security afforded to the

animals for the three succeeding months. Immunity, if existing,

could only arise from a portion of the solution of salt being

absorbed into the general circulation, and exerting its secondary
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effects on tlie secretory organs of the body. The liver would be

chiefly concerned in this process ; but we imagine that any flukes

wliich might perchance be inhabiting the biliary ducts would

escape all injury, and would cling to their habitat with undi-

minished tenacity.

Considering the importance of the question involved

—

for we have known three ozs. of salt, dissolved in a pint of

warm water and given to a sheep after two days' fading, to

produce immediate efforts to vomit and speedy death—we have

looked closely into the matter, but after considerable research

have been unable to arrive at a satisfactory conclusion as to

the exact size of the bushel in Mascall's time. It seems by the

statutes of Henry III., 1216-72, and also of later kings, to have

been enacted that the gallon should contain eight troy j)Ounds of

dry wheat from the middle of the ear, and that all ale, icine, and

corn should be measured by the same gallon, but which neverthe-

less appears not to have been done—ale and wine being measured

each by a different and a smaller gallon than corn.

Sir H. Spelman (born 1562, died 1641), and therefore con-

temporary with Mascall, says that the bushel contains four
gallons of wine while Dr. Barnard, who was born in 1638,

three years before Sir H. Spelman's death, and who wrote on
ancient weights and measures, asserts the bushel to be rather

more than 59 lbs. avoirdupois of common corn (triticum), or,

allowing for the difference between troy and avoirdupois, to be
about double the size named by Spelman.

It further appears that in 1650, the gallon for measuring " drie

things as come, coals, salt," 6cc., contained 272'25 cubic inches,

which would give the content of the bushel then in common
use as 2178 cubic inches. By the Act of 1697 "The Win-
chester round bushel was to be eighteen and a half inches in

internal diameter, and eight inches deep," thus fixing the gallon

at 268"6 cubic inches.

In 1824 the Imperial bushel was fixed at 2218"2 cubic inches,

so that it would appear that the bushel of 1650 was intermediate

in size between the Winchester and the now Imperial bushel,

containing in round numbers about a pint more than the former,

and a pint less than the latter ; but whether this was the size of

the bushel, or one of half that capacity, in use in 1587 is not

clear.

The weight of salt varies, depending on the amount of its

dryness and pulverulent condition ; but taking an average speci-

men of table salt of ordinary dryness, an Imperial bushel will

weigh 64 lbs. avoirdupois, while of rough salt, such as in all

probability was used in Mascall's time, it will weigh 70 lbs.

Putting the weight at the lowest, viz., 64 lbs., merely for the sake
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of a position, and making an allowance also for the estimated

differences in the sizes of the bushels at the different periods

spoken of, we have the enormous quantity of 10'24 ozs. of salt

allowed for each sheep ; or supposing Sir H. Spelman's statement

of the content of bushel—wine—to be correct also with regard to

corn and salt, then about half this amount : a quantity which we
have shown could not be taken without serious risk to the safety

of tlie animal.

Leaving this question somewhat undetermined, we proceed to

quote from other authorities on the prevention of rot.

Gervase Markham, alluding to these means, says :

—

" This disease is the cruellest of all other amongst slicepe, and extendeth

his violence ouer towneships and countvies ; and though it be held of most
men incureahle, yet good gouerment, and this reccit I shall dcliuer yon, will

not onely preuent, but pveserue yonr sheepe safe. Therefore as soone as you
perceiue that any of your sheepe are tainted, you shall take Adraces, which
is a certain salt gathered from tlie salt marshes in the heat of sommer, when
the tide going away, and leaning certaine drops of salt water on the grasse, then

the violent heat of the sunne turns it to salt : and to spcake briefely, all salt

made by violence of the sunnes heat onely is taken for Adraces, of which
there is an infinite store iu Bpaine. With this Adraces rubbe the mouthes
of all your sheepe once a weeke, and you shall neuer need to fear the rotting

of them, for it hath beene well tried; and as I imagine the experiment was
found out from this ground. It is a rule, and well knownc at this day in

Liixcolneshire and in Kent, that upon the salt marshes sheepe did neuer die

of the rot ; no other reason being knowne therefore, but the licking up of that

salt, and without doubt it is most infallible and most easie."

The allusion made in the foregoing extract to the security

given to sheep by placing them on salt marshes is the earliest we
have yet met with, and as these remarks were penned in 1614
we have a satisfactory proof of the antiquity of the opinion.

Later on we find many authors making mention of the same fact

with more or less precision, and some even stating that affected

sheep are cured by being removed to such pasturage ; we shall,

however, content ourselves with one other quotation on the

subject.

Price, in describing the management of Romney Marsh
sheep, says :

" I know many acres of pasture land in the marsh
whicli the tide frequently overflows, and sheep are constantly

fed upon afterwards. They are fond of feeding upon these wet

salts ; but more so after a shower of rain. They thrive remark-

ably well, and are never known to rot, though the ground is always

saturated with moisture, and the grass has particles of earth

adhering to it : two c auses which many think produce the rot.

Sheep affected with this disease soon die, or recover if put upon
this land."

If more evidence be required to show the immunity pos-

sessed by sheep thus located, we would turn from our own authors
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to those of other countries, where we shall find abundant

proofs of the. fact. Italian writers are very precise in their

statt'inents respecting it, and so also arc those of France and

Sj)ain. With such a mass of practical and scientific evidence,

few persons, we imagine, would have die temerity to deny its

truth. It may, however, be rightly asked by all, upon what

cause the immunity depends? The answer to the question is

both easy and satisfactory. Salt water is destructive to the

cercaria^ of the fluke eggs. These infusorial creatures belong to

fresh water, and to this alone. It is here only they can pass

through their several gradations when out of the body to fit

them for their ultimate development into flukes by entering the

digestive organs of sheep. If flukes, however, should have taken

up their abode in the biliary ducts prior to the placing of the

sheep on salt marshes, they are beyond all reach of harm. The
character of the food will have but little effect on the entozoa,

and the disease will progress to a fatal termination. The cure

spoken of by some authors is only apparent, not real. Sheep,

viz., sound ones, " thrive remarkably well," writes Price, when
thus located ; and we may add, so will many affected animals

for a time,—the causes for which need not to be repeated.

That the utility of this change of pasturage to diseased

animals is not permanent, we have had many proofs in our

own experience, but will cite one only in corroboration. A
farmer living in Sussex sent in 1860 a number of rotten sheep to

the salt marshes of that county, with a hope of their being cured

thereby. For a few weeks the animals improved in condition,

thus encouraging his hopes ; but very soon they began to waste,

and ultimately all succumbed to the disease. Removal to salt

marshes as a preventive measure is valuable, but as a curative

one it is only fallacious. It is, however, a preventive within

the reach of but very few persons, and even these may not use it

aright. They may keep their sheep at home in early summer,
until all the mischief has been done.

The benefit of salt is so universally admitted that we might
be content to leave the question without further comment ; We
shall, however, offer a few additional remarks upon the prac-

tical application of this prophylactic agent, but before doing this,

we are desirous' of recording other supposed means of ancient

date of securing sheep against the disease.

Crawshey advises the making of a vialt liquor, and boiling in

it certain herbs, such as shepherd's-purse, comfrey, sage, worm-
wood, &c., and then to add salt in the proportion of IJ lb. to

the gallon ; and " after Aprill come to give your sheepe seaven

or eight spoonefuls a peece, every weeke, once if the weather be

wet ; if it be dry, you neede not so often ; and thus continue till
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May and after, as you see cause, according to the drynesse or

wetnesse of the weather. If you be carefull to foHow this prac-

tice," he says, " you shall keepe your sheepe from rot."

Our chief object in giving the above quotation is to show
that, as early as the beginning of the SGVcnteenth century,

some persons had great fear of a wet spring producing the

disease. The placing of the period of danger, however, so early

as April, we conceive to be an error ; but we agree, nevertheless,

if not with the manner, at least with the principle of giving to

sheep a saline and saccharine mixture during the continuance of

wet weather. The quantity here ordered of salt might possibly

be sufficient for good, as a destroyer of the penultimate forms of

the fluke, but certainly not that of the malt liquor as a heat-

giving element to the body.

Bradley recommends two drachms of powdered juniper-berries

to be mixed with a quarter of a pint of sea-salt, and added to a

bushel of oats, for feeding sheep in wet weather ; and he remarks

that where the juniper grows naturally "sheep never are subject

to rot."

Few sheep would eat food containing even a small quantity

of juniper-berries, and if it were otherwise, we can conceive

of no advantage resulting from their use. The observation of

sheep being free from rot where the juniper-tree is indigenous

seems to us to be putting effects for causes. The plant luxuriates

in a dry and sandy district, and in such a soil the. cause of rot

is not encountered.

Ellis's remarks point to the protective influence, among otlier

things, of the turpentines as existing in the Scotch and other fir-

trees, and he recommends their cultivation both " in moist and
barren gravelly land." " Sheep," he says, " may be preserved

in a great measure from rot by having enough of the loppings of

this ti'ee to browse on, for the quality of this evergreen tur-

pentine-tree is hot, dry, and balsamick, and is a purifier of the

blood, and an utter enemy to the breed of worms and other

insects in the bodies of animals."

After the statements we have made with reference to turpen-

tine when speaking of the treatment of rot, it is unnecessary to

comment on this recommendation. We take no objection in

the abstract to sheep being allowed to eat of the leaves of the

Scotch or other common varieties of fir, but unless far more
efficient means are adopted, the disease will not be prevented

thereby.

With these selections from the older authors we shall be con-

tent. The prophylactic measures which possess the greatest

variety have been chosen as examples, and therefore we shall now
give our own view of the means which should be adopted. It
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is to be remembered that security depends iijjon the placing of

sheep under circumstances wliich are calculated to pTcveiit the

development of fiuhcs within their digestive organs. In other

words, the encysted cercaricc must be either destroyed or expelled

the system of the sheep before as perfected distomata they find

their way into the biliary ducts. Prevention rests on this

foundation alone, when the animals are so located that encysted

ccrcaria; are day by day conveyed with the food into their

stomachs.

Another and equally sure way of preventing the disease -is

doubtless to keep the sheep in those situations where, from the

nature or improved condition of the soil, these penultimate forms
of the fluke have no existence. This, however, cannot be done
in many districts, especially in particular seasons ; for example,
as the summer of 1860. So rife was rot in this year, in conse-

quence of the excessive rainfall, that sheep took the disease on
many farms where it had had no existence for a very long time
before. Thus we see that in some localities rot is always to

be met with, while in others it is only an occasional visitant.

It persists in wet and undrained, or it may be in badly-drained

land, independent of the state of the weather, becoming, of
course, augmented in severity and more rapid in its progress in

wet years than in dry.

The improvements which are gradually, but far too slowly,

being made by complete under-draining will do more on many
larms to prevent rot than the driest season docs now to retard

its protjiress, while on certain other farms it will exterminate the

malady. In this respect under-draining becomes a national

question, without reference to any other point, and if the wealth,

of the country is to be maintained and food preserved to the

people, every facility must be given to the effectual removal of
all surface-water from our cold, retentive soils. Water must be
made to percolate these soils, and yield the nutritive materials it

holds in solution to the growing plants, instead of being left as
now to stagnate on the surface—weakening vegetation, rotting

sheep, and producing rheumatism and ague among our fellow-
men.
We speak from long experience in this matter, and also from

the woful effects we have observed to attend the want of under-
draining in the neighbourhood in which we dwell. The grass-

lands of Middlesex, in the so-called Harrow district, the surface

soil of which rests immediately on the London clay, are immensely
lessened in value from this cause. Here rot persists, and here,

as a consequence, instead of finding the meadows stocked with
large and profitable sheep as meat-producing and wool-growing
animals, we see them occupied with Welch and other mountain-
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breeds of little or no worth. The grass on two-thirds of many
of these farms has also no feeding properties whatever. The
hay-making system contributes to the continuance of this sad

state of things, and ever must while the produce of six or

seven acres is annually carted off the farm into London to bring

back manure enough for one.

Let these farms, however, be effectually under-drained, let the

impoverished meadows be moderately limed to begin with, let

them be subsequently dressed with well-selected artificial manure
—and thus made fit for the keeping of better sheep and for the

profitable feeding of them with cake and corn—and soon the

whole district will wear an altered appearance, and rot be almost

unknown.
We cite this condition of a neighbourhood with which we are

most familiar, as an example only of what we daily see in our
professional travels, and it is not too much to say that were good
drainage generally adopted thousands of sheep whose lives are

yearly sacrificed to rot and other diseases would be saved to the

benefit of the community.
Parkinson has a case so much to the point that we transcribe

it. He says :

—

" The very farm on which I was horn, at Abey Grange, Lincolnshire, was
deemed so rotten that the oldest inhabitants advised my father, when he took

it, not to keep sheep, but to breed horses and cattle. The greatest portion

was a poor, sour, hungry clay, so tenacious as to hold water in most parts

like lead ; but when drained properly with open drains, I question if there

was a sounder farm in the kingdom. I acted as sliepherd four years, and as

we killed our own mutton, I officiated as butcher during that time, and also

for four years alter, but do not remember seeing a single fluke in any one

liver. Even during the year when nearly all the sheep in the neighbourhood
were rotten, my father lost but seven out of about four hundred on that farm.

Therefore it appears certain, that were lands properly drained, they would
seldom produce the rot in sheep ; for though water of itself will not occasion

the disease, yet on over-moist lands something is bred that will."

It will be observed that Parkinson alludes to open drains, a

system now rightly exploded. The allusion, however, is valu-

able, because if by so imperfect a plan of drainage much benefit

was produced, none can doubt that, by a more perfect system,

the gain would be far greater to the occupier. In another

place we are told that these open drains were often made 2 feet

wide and 14 inches deep, so that the loss of land alone must
have been considerable.

We may now pass to the other grand principle in preventing

this disease, namely, that of destroying the immature forms of the

fluke after they have entered the stomachs of the sheep. This

brings us again to the question of the administration of salt as

an effectual agent for this purpose. Its combination with sulphate

of iron and aniseed will materially increase its prophylactic
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power. Indeed no better medicinal compound for tliis j)urpose

can be employed than the one named by us when speaking of

the treatment of the disease. The daily use of this will not only

arrest the last metamor])hosis of the cercarice, but destroy the

early hatched distomata, and thus remove tlie cause of the malady.

The rules for the exhibition of the medicated food must, how-

ever, be modified, as the object soun^lit is somewhat different.

It is almost impossible to reckon upon the time the compound
may have to be employed, and therefore care should be taken that

no ill effects follow its long-continued use. In a wet year, like

18G0, it may be found requisite to commence its use early in June,

if not in May, and to continue it to the end of October. Under
such circumstances, however, if a moderate quantity only is daily

allowed, no possible harm can arise from the medical agents.

To meet a difficulty of this kind we would, however, alter the

proportion of the medicine to that of the nitrogenised food, by
adding to the two bushels of linseed-cake and pea-meal two more
bushels of corn. We should prefer one of crushed oats and another

of crushed maize, to both being of the same kind. Either is good
food for sheep, but a mixture of them is better. The relative

proportion of the salt and of the other ingredients is thus reduced

one-half, thereby enabling the agriculturist to vary the amount of

the medicine according to circumstances, but always securing

the exhibition of some of it by giving from half a pint to a pint

daily of the food-compound, divided or not into two feeds. Pro-

vision also is thus made for the nutrition of the animals when the

grasses have lost much of their quality, as they invariably have
when surcharged with moisture.

A difficulty frequently exists in getting sheep to eat " manger
food," especially if mixed with hay-chaff, when the animals are

on the pastures during the summer, but this is not insur-

mountable. Every farm yields at this period of the year some
green food, such as tares, clover, Italian rye-grass, &c., a small

quantity of which can be daily cut into chaff, with a propor-

tion of hay, for mixing with the other food. Judicious manage-
ment will surmount every little obstacle, and the result be an
ample reward for the care and attention which has been bestowed.

If the system be properly carried out we should have little

fear of the occurrence of rot, even in the most unpropitious

seasons or on land proverbially bad for sheep.

It will be seen that the quantity of salt we have named is

much below that which is ordinarily used. No doubt a larger

amount may be safely employed, but in our opinion its prophy-
lactic power depends more on its long-continued use than on

• the largeness of its quantity for a time. A change of weather
may call for its complete withdrawal, but, on the contrary, it
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may have to bo continued throughout tlie entire summer and
autumn. The fondness of animals for salt will lead them to

partake readily of an amount which may under certain circum-
stances be productive of considerable mischief. We would
therefore put agriculturists on their guard respecting an abuse of
this valuable agent.

Very recently we investigated a case where a number of ewes
began suddenly to "cast their lambs" about three weeks before

the time of parturition, all of which were dead. The most search-

ing examination into the circumstances of their feeding and
management failed at first to throw light on the cause. No
objection could be taken to the condition of the animals, their

apparent state of health, or to the quality or quantity of their food.

Observing, however, at a subsequent date, some of their faeculent

matter to be softer and larger in amount than ordinary, and
also to contain a little blood-coloured mucus, we at once sus-

pected some cause of intestinal irritation, and made a remark
accordingly. This drew from the shepherd the expression, " I

don't think they are right in their insidcs, for they drink so

much." A clue was obtained ; further questioning brought out

the fact that several " double handfuls " of salt had been given

twice a day with their food for many weeks. We took no
objection to this, but requested the she})herd to bring one of the

"double handfuls" of which he spoke. This done, we weighed
it, and on calculating the quantity, found it to exceed three-

fourths of an ounce daily to each sheep.

It immediately occurred to us that the blood of the^ ewes was
so saturated with salt that it was unfitted for the continuance of

the life of their lambs, and hence the cause of the premature

labours. We forbad entirely the further employment of salt,

making no other alteration with reference to the food or manage-
ment of the animals. As was to be expected, the ewes continued

to bring dead lambs for about a fortnigJit afterwards, when a

living one was born. This was followed by others, with an

occasional dead one in a state of decomposition from long reten-

tion. But the evil was checked, the cause was removed, and

the rest of the flock subsequently brought forth an average

number of healthy living lambs.

We need add little more respecting the employment of salt in

the prevention of rot, except to take objection to the suggestions

which have been made to sow it on the land, with a view of

destroying ihe cercaruc. If one application of it in a year would

<lo this, even should the herbage suffer for a time, we, perhaps,

should not be found to dissent from the practice. But when
we remember that the natural history of the Distoma hcpaticum

reveals the fact that brood after brood of cercarice is being pro-
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<Iucocl from ova, cast daily out of the bodies of rotten sheep,

and that the hatching process therefore goes regularly on vve(?k

by week, we see the necessity for i're(]ucnt repetitions of salt in

the same year, which could not fail to be highly injurious to

the pasturage, and alst) to the soil of the retentive clays, where

rot prevails. Repeated small dressings of lime we can conceive

to be nearly, if not quite, as efficacious as those of salt in destroy-

ing cercarici', and these would stimulate a growth of the better

grasses, besides proving of permanent benefit to the soil.

Our province, perhaps, is more with the science of medicine

in the treatment and prevention of disease, than with the science

or practice of agriculture ; but unless some knowledge of the

latter accompanies tlie former, the veterinary pathologist will

often fail in detecting the causes of disease, and therefore in

rightly suggesting preventive measures. The fundamental prin-

ciples of preventing the rot of sheep consist, as has been ex-

plained, in the destruction of the liver-fluke in one or other of

the several stages of its development from the egg to the perfect

entozoon, and as an adjuvant to this, the science and practice of

agriculture must be brought to bear. Veterinary medicine and
agriculture are kindred sciences, and the closer their union,

the greater will be the advantage derived by each.

We must not, however, be drawn aside by descanting on an

inviting theme of this kind, but rather conclude our exposition of

the disease we have been investigating by remarking, that if we
would save our sheep from rot, we must thoroughly under-

drain our wet lands, and improve the condition of the soil and
the quality of the herbage ; that we must well protect our sheep

in seasons of excessive rainfall ; that we must provide for their

nutrition by supplying them with a rich and generous diet

—

flesh-forming and heat-supporting—in proportion to the demands
made on the system, and lastly, that we must exhibit those

medicinal agents which experience has shown will effect the

destruction of the liver-fluke in the earlier stages of its existence,

and prior to its entrance into the biliary ducts. These means
must be begun early, and not too hastily laid aside. Most of

them have also a general application in providing for the well-

being of the flock.

Rightly may it be said with the poet of Mantua :

—

" On winter sccas we fewer storms behold,

Than foul diseases, that infect the fold
;

Nor do those ills on single bodies prey,

But oft'ner bring the nation to decay,

And sweep the present stock and future hope awaj^" *

* Dryden's translation.
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VII.— The Comparative Advantages of Fixed and Moveable Steam-

Poiver, and of Single or Doiihle Dressing Tlirasking-Machines.

By R. Vallentine.

Prize Essay.

The comparative advantages of fixed or moveable steam-power
obviously depend very much upon a variety of special circum-
stances. On large scattered farms, having several sets of out-

buildings at which straw would be required, a portable engine
will of course be most suitable, if not indispensably necessary

;

and where steam-cultivation is also to be carried on, there would
be a double advantage in the power being moveable. On some
large farms, however, having central buildings, in which a great

deal of thrashing is done besides grinding, chaff-cutting, &c., so

as nearly to occupy an engine, a fixed power will prove most
economical, even although steam-cultivation be carried on by a

separate moveable power. But generally, where a portable engine

can be made fully available for both thrashing and cultivation,

the cost of both operations is very much reduced by dividing

between them the first outlay and percentage of maintenance,

instead of these being all charged to either the corn thrashed or

the land cultivated. Instances are numerous where in practice

one moveable engine is thus found sufficient for every purpose
required. Again, there are many farms provided with two sets

of buildings which require a good deal of thrashing at each.

In such cases, if letting out for hire be not contemplated, I think

a moveable engine with fixed thrashing-machines preferable to

one moveable machine ; since besides other important advantages,

to be described afterwards, two fixed thrashing parts cost no more
than one portable machine, whilst the cost of maintenance is much
less.

Personal experience with every variety of steam thrashing-

machine falls to the lot of few, if any
;
although personal expe-

rience of the use of some machines, and the observation of others,

are possible enough. From all I have seen, and the chief of what
I have heard, double-dressing machines, or rather those which
are intended for dressing the corn so as to prepare it at once for

market, do not succeed. There are times when the corn to be

thrashed is of very uniform quality and condition, when a very

fair and well-dressed sample may be obtained by blowing out a

great deal of offal and light corn, with some that is good
;

but, as

a rule, the attempt to turn out the corn ready for market from the

thrashing-machine is attended with loss. With the best engine-

driver and the best feeder, there are times when the machinery

goes slower than is desirable for driving all the light corn and

short straws out of the bulk : it is then impossible to have the



Steam Power and Thrashiiif/ Machines. 161

corn in marketable order. Ajrain, the tops and bottoms of stacks

are frequently more damp than the middle ; the qualitij of the

corn in the stack also frequently varies. Under such circum-

stances it is impossible to obtain an average sample unless the

whole is turned into a heap and mixed by subsequent dressing

or dressings. There is also an objection to the complexity of

most of those machines which are professedly intended to dress

and sack up the corn for market. There is always a liability to

something going wrong, and however slight the damage or dis-

order which takes place, the waste of time and labour incidental

to frequent short stoppages may be greater than that caused by a

long interruption at distant intervals. So liable indeed are some
of those complicated machines to get out of order somewhere or

other, that in one instance I have known a whole winter to pass

over, including many days of thrashing, without the work being

kept on regularly for ecen one day free from some vexatious

stoppage ! Few machines are so very bad as this ; but many
give great trouble. Moveable double-dressing machines are also

less serviceable than single blowers, on account of their increased

weight. Some compact 6 horse-power single-dressing thrashing-

machines weigh only 45 cwt., whilst some of those huge do-every-

thing machines weigh 3^ tons. There are people to be found
who stick so pertinaciously to any favourite of their adoption,

that they will contend that steam power is cheaper than hand
labour for dressing corn, or indeed any purpose. This corn-

dressing is, however, rather a nice operation, and requires more
care and discrimination than mere power. A double-dressing

machine as a fixture is much to be preferred to portable machines,
although it is only rarely that an equal sample can be obtained,

especially of wheat, from the machine, without a due mixture of

the whole bulk.

A fixed thrashing-machine placed on a loft 8 feet high admits
of double-dressing the corn, without the necessity of elevators, re-

volving screen, or such-like complicated machinery ; and although
a further hand-dressing may still be necessary, this is much easier

done well than when only a single dressing has been effected by
power, or a mere separation of the chaff and corn made.
On the great bulk of arable farms, where steam-cultivation is

not in progress or contemplated, a fixed steam-engine is compara-
tively much better than a moveable power. First, the cost of a
fixture is less than that of a moveable engine, in the proportion
of 3 to 4, according to the prices of the leading makers. A fixed

engine costs about 25/. per horse-power, whilst a portable engine
costs about 33/. The price of a fixed thrashing-machine, as com-
pared with a moveable one, is as 1 to 2 ; fixed thrashing-machines
being made by several firms at 8/. per horse-power, whilst portable

VOL. XXIII. M
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machines usually cost from 16Z. to 18/. per liorse-power. The
difference, therefore, in purchasing a fixed or moveable engine,

say of 6 or 8 horse power, would stand about thus :

—

Fixed Engine and Machine. Portahle Engine, &c.

6 horse-power engine, at 25Z. £150 Engine, 6 horse-power, at 33?. £198
Ditto macliine, at SI. 48 Machine, at 16? 96

£198
I

294r

Deduct cost of fixed engine, &c 198

Extra cost of portable engine, &c. .. ... .. £96

Thus, in round numbers, there is a difference of lOOZ. when the

moveable engine, &c., is of 6 horse-power ; and the same relative

cost holds good for any higher power
;
although the price per

horse-power is less as the size and power are increased. For sim-

plicity of calculation, I shall take the above statement of a 6 horse-

power engine for estimating the cost of maintenance. Two years

ago I put up a fixed engine on this farm, the working of which,
&c., I shall by and by describe. After thrashing out two crops

of about 120 acres each, the engine seems as good as new, and
has cost nothing whatever for repairs of any kind. I allude to

this meiely to show that estimates on the cost of maintenance of

engines generally cannot be fairly based on personal experience

alone. My calculations will, therefore, refer to a number of en-

gines, both fixed and portable, which have been working in various

parts of the country for from ten to twenty years. Some of the

fixed engines have worked for twenty years, and the portable

engines from eight to twelve years. Fixed engines generally

require a new boiler every ten or fifteen years, with a small outlay

for very moderate repairs and new brasses. The average cost of

maintenance for several fixed engines, which have worked about

six months in the year, has been about 10 per cent. Portable

engines are, however, well known to be extremely costly articles

for repairs, and those who have worked them six years and
upwards tell me that the cost of maintenance is fully 20 per cent.

This seems a high allowance, certainly ; but then it is necessary

to remember that engines which travel about the country and are

in nearly constant work, with rough usage, must suffer more than

would be the case with an engine confined to one farm, worked
less, and taken more care of. With portable engines there is

seldom much cost for repairs for a few years
;
but, as the saying

is, " when once they begin to go, there is no end to their wants."

From their construction, however much care be taken of them,

they are sure to require more repairs than fixtures. The fire-box,

tubes, brasses, &c., wear out sooner, besides being more costly for

repairs than the more solid parts of a fixed engine. The estimate
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of 20 per cent, for maintenance certainly seems a high one ; but

as this is the sum stated as barely sufficient by those who have

had mucli experience in the matter, it may be fairly adopted as

a basis of calculation. Let us, then, put together the prime cost

and the cost of maintenance of the fixed engine, and contrast that

sum with the cost of the moveable machinery, so as to show at

one glance the comparison between the two :

—

Fixed Machinery. Moveable Machinery.

6 horse-power engine and Engine and machine, say . . £300
machine, say £200 Cost of maintenance, at 20 per

Cost of maiutv:nance, at 10 per cent 60
cent 20

£360
£220

According to this statement, the relative first cost of a fixed

and moveable engine is as 2 to 3, and the relative cost of main-

tenance as 1 to 3, which shows the great comparative economy
of fixed over moveable engines where the one can be substituted

for the other. Indeed so great is the difference, that the cost of

thrashing on most farms would be more than doubled per year

by using a moveable instead of a fixed engine. Those who let

out machines for hire do not on an average make large profits,

although the number of quarters of corn thrashed in a year neces-

sarily much exceeds the produce of a single farm. This great

amount of work, however, must cause a proportionately greater

amount of tear and wear than would arise on any ordinary farm.

I think, therefore, that such a calculation as 20 per cent, for

repairs and depreciation of value must be too much if applied to

the work on one farm, unless the engine was kept almost con-

stantly at work in grinding and other tasks besides thrashing.

On anv farm where as much as from 300 to 600 quarters of

corn is grown, the erection of a fixed engine would be far more
economical than hiring. My own farm produces generally from
400 to 600 quarters annually : for several years I hired a 6 horse-

power engine and machine to thrash at Is. per quarter. The
owner of the machine found an engineer and feeder, who had to

be boarded during the thrashing. The engine, which had to be
brought an average distance of four miles, weighed with the

machine tons, and required six horses to bring it out of fields

and along indifferent roads. The machine sometimes thrashed

40 quarters of reaped wheat a-day, but seldom more than 20
quarters of strong bagged or mown wheat : of barley from 20 to

30 quarters, and of oats from 30 to 50 quarters, per day. There
were, however, days lost and, parts of days, which materially

reduced the average of a day's thrashing throughout the season.

So much was this the case, that reckoning every day when the

fire was lighted, the average of corn of all kinds, taken together,

M 2
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thrashed in 20 days, was only 20 quarters. The cost of labour,

when thrashing by a moveable machine for several days together,

was as follows :

—

£. s. d.

1 engineer, Loard, beer, and lodging 0 2 3
1 feeder, ditto 0 2 3
2 men on stacls, wages 2s., beer 3r^., at 2s. Zd, .. .. 0 4 G

2 men untying or forking loose corn, at 2s. Zd 0 4- G

1 man removing thrashed corn 0 2 3
5 men stacking straw, at 2s. Zd Oil 3
3 boys (1 carrying water for engine, 1 for cliaff, 1 for

cavings), wages 9cZ., beer Zd 0 30
15 £1 10 0

Where elevators are used for the straw, three men may be dis-

pensed with. • A further saving of three hands—one on the stack,

another untying, and a lad employed with chaff and cavings

—

might possibly be effected ; but practically, if the work is to be
finished in proper style, as many as fifteen hands are required,

and it is quite as usual to find that more, rather than fewer, are

employed.

Cost of Hired Machine per Day and per Quarter.

£. s. d.

Hire of machine for 20 quarters, at Is 10 0
15 men and boys, at an average of 2s. per day, including beer 1 10 0
Coal and carriage 0 10 0 ;

£3 0 0

This is just 3s. per quarter, leaving out of account the cost of

horses and men in bringing the machine an average distance of

four miles, for four days' work or so at a time. The usual calcu-

lation, indeed, is that a hired machine costs about 3/. 10s., when
every expense is included. I shall, however, abide by 3Z. as

nearest to my experience. The cost of thrashing 500 quarters of

corn, at 3s. per quarter, amounts to 751. In addition to this cost,

there was a great deal of extra horse and manual labour incurred

by bringing in the straw and cavings to the yard throughout the

winter. Thatching was necessary to pi-eserve the straw from

getting wet, and with every precaution, there was always much
litter and waste in the stackyard which could not be estimated.

To clear up the debris of the various thrashings, the services of a

man with a horse and cart were always necessary for some days,

which I have estimated at 51. a-year to the debit of thrashing out

of doors. The comparative waste of thrashing in and out of doors

cannot be exactly ascertained ; but my opinion is that more corn

is wasted and spoiled by outdoor than indoor thrashing. If you
are caught by rain when taking in to the barn, the stack can be

more quickly covered up than when not only that but the machine
and some space around it require protection. When a great
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number of hands arc employed with a portable machine, there is

also a temptation to keep on thrashing;, although it be not quite

fine, or it actually stopped, to resume work quickly again, when
wet runs about the stack and has damped the thrashing-machine.

He who hires a machine is never certain when he may get it to

a day, or sometimes to a week. It may happen that the very

day the machine is set down to work, it begins to rain : the

machine and hands to work it have come, and if there is any
chance of getting on at all, it is the ordinary course to begin.

Any one who has a fixed machine may generally choose a pro-

mising d<ay for taking in, so as to incur much less liability to

interruption than when thrashing for days together with a hired

machine.

The natural place for straw is the yard. When a fixture is

used, the corn in the straw, together with all the chaff and cavings

in one bulk, is brought to the barn in fewer loads than the straw

alone, after being thrashed, would make : moreover, two loads of

sheaves may be loaded in the same time as one load of loose

straw. When the straw is got into the barn adjoining the yards,

it is readily carried about by a fork, and that regularly as wanted.

When carts are used for conveying the straw, it is very frequently

thrown down too thick, and at too long intervals. With a fixed

machine, the chaff and cavings are deposited in their proper

places, without either a waste of material or labour at all equiva-

lent to that incurred by thrashing in the open air. The fodder

for cattle is much more safe from wet and more handy in the

barn than out of doors. Even though cattle-men be very careful,

still wet must penetrate the stack at times when a cut is made,
and damage to the straw must ensue, in addition to waste of

labour and a litter in the stackyard. I cannot find that a fixed

engine and a fixed thrashing-machine have any drawbacks com-
parable to those attendant on moveable machines. At first sight

thrashing in the field appears to be a quick process, which saves

the trouble of moving the unthrashed corn ; but before all is done,

more labour has been incurred. I once thrashed out 20 acres of

barley in the field, and left the straw, chaff, and cavings, according

to the usual course, to be brought home at leisure. Having no
waggons, a man with a horse and cart was employed nearly all

winter for days together to clear up
;

but, after all, he only made
as it were a small hole in a large mountain, which required for

its removal a great many carts for several days. The odd man
in winter went more times for about perhaps 2 cwt. of chaff at a
load, than would have been sufficient to have brought in the whole
of the unthrashed corn.

The past two winters I have only required a man for a few days
altogether to clear up the refuse thatch in the stackvard. When
taking in and thrashing, I now require for a regular full day's
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thrashing six men and two boys—one man and boy at the stack,

one stout lad emptying carts, one man untying sheaves, one
feeder, one man in straw-barn, one engineer, and one boy shovel-

ling corn away from dressing-machine. The engineer or the mau
who attends to the straw can generally for a minute or two at

intervals look to the corn-barn. As, however, two men and a

boy would be required to cart in the straw to the yards, if thrashed

out of doors, that number of hands may fairly be kept out of the

account of cost of thrashing. The number of hands required

when the corn is in, then, amounts to four men and one boy,

unless, which rarely happens, more than one day's thrashing takes

place at a time, when two men are required at the straw. When
thrashing out of doors with a hired machine, I found by experience

that, including interruptions, the corn thrashed did not average

more than 20 quarters per day, but for thrashing indoors an
average of 25 quarters may very fairly be taken

;
because, firstly,

you will be more secure from such interruptions ; and secondly,

because a broken day, instead of being a serious hindrance to the

work of the farm, may often be an accommodation, and provide

work under cover for hands that would otherwise not find profit-

able employment :

—

Estimate of Cost of Fixed Engine for Thrashing per day and per quarter,

aUoimng 25 quarters per days thrashing on 20 days a year.

£. s. d.

Interest and depreciation on 2001., at 10 per cent., divided

among 20 days 100
Interest on outlay of 100?. for buildings for engine and

machiue, at 7 per cent., 71., divided by 20 days .. .. 0 7 0
3 men, at 2s. ; 1 man, at 2s. 6d. ; 1 boy, Gd 0 9 0

6 cwt. coal, with carriage 070
Oil 0 0 6

£2 3 6

Total cost 21. 3s. 6d., which, divided by 25, gives Is. Qd. per quarter.

When thrashing more than a day at a time, the straw requires

stacking, and of course more hands to attend to it : two hands

untying may also be required in case of very short sheaves, or

that loose corn may be properly shaken up. Seven hands are the

fewest who can work the machine and take in and thrash at the same
time. Four hands only are required to thrash when sufficient

corn is in the barn for half a day's thrashing ; two hands can take

in in a day enough for half a day's thrashing ; four hands are

required to fill the barn for a whole day's thrashing, when the

machine is not going. With a fixture all this may be varied,

according to circumstances. In wet days or parts of days a great

deal of thrashing may be done when the labourers could be occu-

pied about nothing else.

By the hired machine the cost per quarter was about 3s., by
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the fixed onjjinc about 1*'. 9J. per quarter, being- a saving of

31/. 5.S-. on 500 quarters. In this account, be it remarked, the

increased labour of cleanino^ up the stackyard, which is now
saved, is not taken into account. An additional advantage is

that the straw, chaff, and cavings are kept dry and convenient

for use, and tliough no exact price can be put upon these, I cer-

tainly do attach a considerable value to them. My horses have

no hay during some months of winter, and eat up chaff, &c., very

readily when given fresh. It is certainly anything but economical

either of labour or material to waste chaff, and then cut straw to

supply its place. The great bulk of practical farmers admit that

the chaff of any kind of corn is more nutritious than the straw.

Chemical analysis testifies to the same : then why waste chaff as

of no use, when ready to hand without cutting 2 and why waste

cavings, which are the most palatable and nutritious of fodder ?

The fact is that where there is a fixed machine a few hands
can frequently be spared without inconvenience from other labour

for thrashing, and sometimes a wet day may be turned to account

when nothing else could be done. Two hands with an odd horse

may often be spared to take in the matter of 12 or 20 loads of

sheaves in a day, w hich can afterwards be thrashed on any morning
or afternoon. When a fixed machine is used, the time of many
hands cannot be wasted, as is frequently the case when the loco-

motive is changed from stack to stack. I like to have long stacks

made in short joints for the convenience of taking in one or two
parts, as it may happen, in a day. About 15 or 20 cart-loads

in a round stack make it a convenient stint for short winter days.

My machine thrashes far more than 25 quarters a-day, when
worked all day ; but not wishing to over-estimate, I have taken

this as an average quantity. In thrashing oats, half a day's work
often suffices to nearly fill the barn with straw. The expense of

raising the steam—about Is.—is of no account compared with
the importance of getting the thrashing done when hands are

convenient and straw required. I only pay the engineer extra

wages when he drives the engine : 6c?. a-day extra is all the

allowance, which amounts to very little in the course of the year

;

but still it seems to be a sufficient inducement to keep the engine
clean and in good order, and to remain half an hour or so after

the other workmen leave. Many people pay an engineer higher
wages per week throughout the year. This is doubtful policy,

and is certainly not economical where only a few weeks' work are

required in the year.

By reference to the accompanying sketch, it will be seen that

my buildings are well placed with reference to the yards and
stacks. When once the straw is in the barn, it is easily moved
to the various places where required. My engine and machine
of 6 horse-power cost less than 200/. when everything was included.
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The thrashing-machine, including a shaft which runs from the

engine-house into the corn-barn, cost under 40Z. The maker
lived near, and was at no cost for travelling expenses or carriage

of materials, &c. Attached to the thrashing-machine is one

blower, similar to those generally belonging to portable machines :

then from the shaft which extends into the corn-barn another

common winnowing-machine is driven by a strap. This machine
(which only requires one small bolt to fasten it to the floor) is fed

by the corn running doAvn a spout, after being separated by the

first blower from the chaff. This arrangement is so simple that

there is little chance of anything getting out of order, and generally

the corn is very well cleared, but not sufficiently so to be ready

for market. Oats for home use, or barley for grinding, require

no subsequent dressing. The lower dressing-machine, which is

Avorked by the engine when thrashing, is detached in a moment
for dressing by hand.

STACK-YARD.

SCALE O? FECT.

Stable,

A circular tank, 9 feet deep and 9 feet in diameter, to receive

the soft water from the roofs of the buildings to supply the
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enjjine, was dug and bricked round with common mortar for

about GZ. The tank liolds 4000 gallons, or would do so if" full
;

but a waste-drain, laid nearly a foot below the surface, as is de-

sirable, of course diminishes its capacity. When full, the tank

contains enough Avatcr to keep the engine going from 12 to 15

days. Practically it has never been nearly empty, as a good fall

of rain for 24 hours makes it run over. Soft water is far preferable

to common spring water in many respects, and a supply is gene-

rally thus more cheaply obtained than by sinking a well. I have

already estimated the cost of preparing common farm-buildings

for the reception of fixed thrashing-machinery at 100/. : such,

was my own experience.

The annexed sketch shows the size and position of my bams,

as now subdivided. A brick partition, one brick thick, has been

made between the corn-barn and the compartment for unthrashed

corn : a wooden partition runs at right angles to this to divide

the lower part of the corn-barn into two divisions, one for chaflf

and the other for dressed corn ; it also serves as a support for the

floor above. This floor consists of 8-feet battens, laid without

joists or beams, but resting on the aforesaid wooden partition,

near the centre, and at either end on a footing of brickwork added
to the walls. The thrashing-drum is placed near to the insertion

of the brick and wooden partition, and the weight resting on
other parts of the loft is not considerable.

The following are the details of the additions and alterations,

as made by the landlord :

—

Details of Buildiiigsfor Engine and Thrashing-machine.

£. s. d.

Chimnej' 40 feet high, about 7000 bricks, and lalioiir .. .. 20 0 0
Engine-house, ] 3 feet by 15, including fixing of boiler outside 30 0 0
Corn barn-floor, 21 by 11 feet = 231 square feet, at Gd. .. 5 15 6
Loft wliere machine is placed, &c., 21 by 18 feet = 378 feet,

at 9fi 14 3 G
Chaff-house floor, below, 21 by 7 feet = 147 feet, at M. .. 3 13 6
Wooden partition between corn-barn and chafi', 21 by 8 feet,

= 168 feet, at ' 4 4 0
Brick partition between corn-barn and xuitlirashed-corn

compartment, 18 by 8 feet = 144 feet, at Gd 3 12 0
Building one brick thick, inside barn, on two sides, to receive

• the bearing of the battens for loft above, instead of beams,
two sides, 21 by 8 feet each = 336 square feet, at 6(/. . . 8 8 0

Soft-water tank, 9 feet diameter, 9 feet deep
;
digging out

and building with bricks and mortar, at 4s. per square yard
(capacity ot tank about 4000 gallons) 6 0 0

Doors, window in corn-barn, drains, &c., about 5 0 0

£100 16 6

I likewise had a granary built over the engine-house, 13 by 15
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feet, at a cost of about 24/. for walls, floor, door, and window,
exclusive of the roof, which would of course be required for

engine-house, without such addition. This item I have not in-

cluded in my estimate, because it is not necessarily connected

with fixed thrashing-machinery. An engine-house, made as a

lean-to, of one brick thick, would cost only about 20/., roof in-

cluded. A corn-barn, as above, 21 by 11 feet, would contain,

when full, about 220 quarters of corn ; but practically 50 or 60
quarters is all that can conveniently be held for dressing over

and keeping the ofFal, &c., apart from the dressed and undressed

corn.

In conclusion, I would repeat that where a moveable engine

could be employed in ploughing as well as in thrashing, there

are great temptations to give it the preference ; but otherwise the

fixed engine is more desiiable, since, whether my calculations are

nearly correct or not, there can be no doubt that it is far more
economical. At the same time when I ordered my fixed ma-
chinery, a friend who had some outlying farm premises got a

moveable engine, and found it not only more costly but more
troublesome to manage. Where such outbuildings exist too

distant to be supplied with straw from the chief homestead, I

think a fixed thrashing-machine would prove the most econo-

mical, even though moveable power should be hired to drive it.

A fixed engine might at the same time do the chief part of the

work at the home farm.

Having now endeavoured to discuss as fairly as possible the

various points connected with this subject, I must leave others

to draw their own conclusions whether a moveable or fixed engine

will best suit their individual purpose.

Burcott Lodge, Leighton Buzzard.

VIII.

—

Cheese Experiments. By Dr. Augustus Voelcker.

On Pasture Farms, where the milk is not all sold as new milk,

nor used for fattening calves, the question arises by what other

means it may most profitably be converted into marketable

produce, and there is still a choice between four different modes
of proceeding.

1. The whole milk may be made into cheese.

2. The cream may be skimmed from part of the milk for

making butter, and the skimmed milk added to new milk, and

then made into cheese.

3. The whole of the milk may be skimmed and made into

skim-milk cheese, and the cream into butter.
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4. The whole milk may be skimmed, and made into skim-

milk cheese ; the cream from the skimmed milk be added to

new milk, and made into extra rich cheese.

The question is, which of these four modes gives the best

money return. Such a purely practical question can be tested

satisfactorily in one way only, that is by actual trials. I therefore

gladly availed myself of the kindness of my friend Mr. Thomas
Proctor, who most liberally placed his dairy at my command,
that I might institute a series of experiments calculated to further

the solution of this inquiry. I am, likewise, much indebted to

Mr. Tanner for the practical assistance which he rendered me
by superintending the experiments, which were made on a suf-

ficiently large scale to furnish reliable data.

For each experimental cheese an equal quantity of milk was
used, consisting of 130 quarts of evening milk and 130 quarts

of morning milk. The first experimental cheese was made on

the 11th of August, 1860 ; the others on the following days.

In Mr. Proctor's dairy at Wall's Court (now in the occupation

of Mr. Richard Stratton) cheese is made in the Cheddar fashion.

In making the different experimental cheeses, the same general

process was adopted, being that usually employed in this dairy.

Immediately after the morning milking, the evening and
morning milks were put together into a Cockey's tin tub, having

a jacketed bottom for the admission of steam or cold water.

The temperature of the whole was slowly raised to 80°, by
admitting steam into the jacketed bottom. No annatto was used
for colouring ; after the addition of the necessary quantity of

rennet, the tub was covered with a cloth and left for an hour.

Rennet, it may be remarked, when properly prepared and
added in sufficient quantity, should perfectly coagulate milk
at 80° in from three-quarters of an hour to one hour. If the

milk fail to be coagulated within the hour, the curd produced
will be too tender, and not easily separated from the whey with-

out loss of butter and inj ury to the quality of the cheese. These
results invariably follow when the rennet is not sufficiently

strong, or too little of it is employed.
On the other hand, if the curd is completely separated from

milk at 80' Fahrenheit in twenty to twenty-five minutes, the

cheese produced is apt to be sour or hard. An excess of rennet

always has the effect of separating the curd from the milk too

rapidly, and in a hard condition.

As much depends upon the strength of the rennet, it is useful

in daily practice to prepare a large quantity at a time, and to

ascertain by a few trials the proper amount for mixing with a
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given quantity of milk. In experimental trials it is absolutely

indispensable to know the strength of the rennet, and to employ
the same rennet in all the trials. At Wall's Court we took special

care to fulfil these conditions.

Our plan of proceeding was as follows :—At about half-past

eight o'clock, the curd was partially broken and allowed to subside

for about half an hour, after which the temperature was raised very

gradually to.lOS"" Fahrenheit, by letting steam into the hollow-

bottom of the cheese-tub ; the curd and whey, meanwhile, being
gently stirred with a wire breaker, so that the heat was uniformly
distributed, and the curd minutely broken. The heat was kept

at 108^ for an hour, during which time the stirring was continued
;

the curd now broken into pieces of the size of a pea was then left

for half an hour to settle.

The whey was then drawn off by opening a spigot near the

bottom of the tub. As the curd which is obtained by this pro-

cess is quite tough, it readily separates from the whey, and^tlo

pressure whatever is at first requisite to make the bulk of it run
off in a perfectly clear state.

The curd collected in one mass was then rapidly cooled and
cut across into large slices, turned over once or twice, and left to

drain for half an hour. As soon as it was tolerably dry and had
cooled down considerably, it was placed under the press and
much of the remaining whey removed by pressure. After this

the cheese was broken at first coarsely by hand, and then by the

curd-mill, which divides it into small fragments. A little salt

was then added and thoroughly mingled with the curd.

The next operation was the vatting. The cheese vat, com-
pletely filled with the broken and salted curd, was covered with a

cloth ; the curd was reversed in the cloth, put back into the vat,

covered up and placed in the press. The cheese cloth was
removed several times, and the cheeses were ready to leave the

press on the sixth morning. Mr. Proctor's dairy was furnished

with one of Messrs. Cockey's heating apparatus. This apparatus

not only maintains a uniform temperature in the room in which
the cheese is ripened, but provides a supply of steam, by which
the milk and whey may be kept at any temperature that is

required ; the necessity of removing a large quantity of milk
or whey to a boiler to be heated, that it may impart the proper

temperature to the remainder of the milk or whey in the cheese-

tub, is thus done away with. As the steam is quickly generated,

careless dairy-maids sometimes spoil the cheese in a few minutes

by allowing the temperature to rise too high. When the curd is

overheated, the cheese made from it is always hard and deficient

in flavour.
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In usiiijj Cockcy's jackctod cliccsc-tub, care sliould also be

taken to stir up constantly the contents of the tub when steam is

adiiiittod into the false bottom, for the purpose of raising the

temperature to about 100 \ after the curd has been broken up

coarsely. If this precaution is neglected, a portion of the curd

adheres to the heated bottom, and melts. The melted curd

prevents the equal distribution of the heat, and by not amal-

gamating with the remaining curd produces a cheese which is

not uniform in texture, ripens unequally, and is altogether of an

inferior quality. When steam is admitted into the jacketed

bottom of the tub, the dairy-maid should not leave her place for

a moment, and constantly keep her hands employed in stirring

the contents of the tub with the shovel wire-breaker. This is

rather hard work, and therefore much better performed by men
than by women, many of whom dislike Cockey's cheese-tub.

Where it is in use there is, indeed, greater risk of the cheese

being spoiled than when whey heated in a boiler is added to raise

the contents of an ordinary tub to the required temperature. But
it is manifestly unjust to condemn a useful apparatus on account

of the mischief which may arise from its misuse.

Cockey's cheese-tub, I have no hesitation in saying, is an

excellent apparatus which saves a great deal of labour ; but

excellent though it may be, I cannot recommend its use to those

who cannot place implicit reliance on the care and vigilance of

the dairywoman. These women, as a class, are unwilling to

alter their plan of operations and learn the use of a new appa-
ratus, which, if it saves much labour, still requires some special

attention,—an effort which to some minds seems more trouble-

some than down-right hard manual labour.

The rennet used in the dairy was made according to the fol-

lowing receipt :—Slice the half of a lemon
;
sprinkle it with

about six ounces of salt, then pour upon it one quart of boiling

water; cover the vessel to retain the steam. When cold put

into the liquid one fresh veil ; allow the whole to stand for two
days, then strain the liquid through a fine cloth, and the rennet

is ready for use. This quantity is deemed sufficient to coagulate

600 gallons of milk.

Prepared in this mode, and carefully strained off from the

sediment which makes its appearance in the course of some
days, rennet keeps sweet and efficient for several months.

Experimental Cheese No. 1 (whole-milk Cheese).

A cheese was made from 130 quarts of evening milk and
130 quarts of morning milk, as drawn from the cow. A sample
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of the mixed morning and evening milk, on analysis, gave the

following results :

—

Watci- 87-30

Batter 3-75

*Casem 3-31

Milk-sugar and extractive matters .. .. 4-86

Mineral matters (ash) "78

100-00

*Coataining uitrogen -53

The whey obtained in this trial was as clear as Rhenish wine,

and contained no suspended curd. It furnished the following

analytical results :

—

Composition of Whey obtained in makii^ Cheese No. J'.

Water 93-25

Butter -26

*Albimiinous compounds .. .. '91

fMilk-sugar, lactic acid, &c 4-70

Mineral matters (ash) -88

100-00

*Coiitaining nitrogen 'ISe
tLactic acid -60

This whey, though perfectly clear, like all other samples con-

tained in solution a considerable quantity of a curdlike substance,

which is not coagulated by rennet, but separates in flakes like the

white of eggs when the liquid is raised to the boiling point.

In all probability this curdlike substance is albumen. In the

analysis of the milk this albuminous compound is given together

with casein ; and as it constitutes one-fourth to one-third of the

casein mentioned in the analysis of milk, much less curd is

obtained as cheese than would be the case if the total quantity of

curdlike substances were coagulated by rennet. I have tried

various means of separating this curdlike substance together with

the rest of the curd, in the hope of obtaining thereby a larger

quantity of cheese from a given number of gallons of milk, but

have not succeeded. The only simple way of obtaining this

substance is to heat the milk or whey nearly to 212 , a tempera-

ture which, of course, would altogether spoil the cheese. It has

been said that perfectly clear Avhey possesses little nutritive

value, but this is a mistake. Not only does such whey contain

nearly the whole of the sugar of milk and bone-producing ma-
terials (ash), but also a considerable quantity of albuminous or

flesh-producing compounds held in solution, besides some butter,

the proportion of which, however, is very small when the ope-

ration has been carefully conducted.
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On no account, therefore, should the whey be allowed to run

to waste. Mixed with a little barley-meal it constitutes the best

food that can be given to pigs, for it fattens rapidly and produces

the most delicately-flavoured bacon.

In this trial 2G0 quarts of milk produced 234 quarts of whey.

The cheese was weighed when fresh from the press, and again

from time to time with a view to ascertaining the loss which it

sustained in keeping. The loss is considerable, as will be seen

by the subjoined weighings :

August 17th (frcsli from the press) .. .. Gl^ lbs.

September 14th 60i „
December 14th 57f „
February 11th 57^ „
Marcli 11th 57 „

• April 17th 56 „

Total loss in 8 months. 5^ lbs., or 9 per cent, round numbers

This cheese was considered quite ripe on the 14th of December,
and therefore lost Iflbs. after it was ready for the market. A
portion analysed on the 17th of April, 1861, gave the following

results

:

Water 37-85

Butter 28-91

*Casein 25-00

Extractive matters, lactic acid, &c. .. .. 4-91

fMineral matters (ash) 3-33

100-00

*Containing nitrogen 4*00
tContaining common salt '52

Experimental Cheese No. 2 (partially skimmed-milk Cheese),

The second cheese was made from 130 quarts of skimmed
milk and 130 quarts of new milk. The morning milk stood

thirty-six hours, and the evening milk twenty-four hours before

being skimmed. The cream removed measured ten pints, and
produced 9 lbs. of butter.

A sample of the mixed skim and new milk from which the

Cheese No. 2 was made, on analysis gave the following results :

AVater 87-89
Butter 3-12

*Casein 2-94

Milk-sugar and extractive matters .. .. 5'29

Mineral matters (ash) -76

100-00

^Containing nitrogen •> .. .. •47
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The whey produced in this expeiiment measured 228 gallons,

and was found to have the following composition

:

Moistme 92-85

Butter -29

*Albiiminoiis com])Oiuids '93

Milk-sugar, lactic acid, &c 5'03

fMineral matters (ash) -90

100-00

*Containing nitrogen -IGS

fContaining lactic acid -48

The Cheese No. 2 was made on the 13th of August, 1860,

and weighed :

August 21st (fresli from the press) .. .. SOj lbs.

September 14 th 49^,,"
December 14th 47 „
March 11th 4G „
April 18th 45^ „
July 30th 44 „

Total loss in 8 mouths, 6j lbs., or 13J per cent.

Loss when ready I'ur sale, 3| lbs., or 7 per cent.

Analysed on the 30th of July, 1861, having been kept rather

longer than ten months, it had the following composition

:

Water 32-88

Butter 29-25

'Casein 29-87

Extractive matters, lactic acid, &c 4-92

fMineral matters (ash) 3-08

100-00

Containing nitrogen 4-78

fContaining commou salt '29

Having been kept much longer than the preceding cheese, it con-

tained five per cent, less water and cut rather dry. It will be

noticed that this cheese contained very little salt. The dairy-

maid made a mistake not only in this, but in all the trials, by
using an insufficient quantity of salt ; not more than about six

ounces having been taken for each cheese. The proper quantity

of salt is 1 lb. for every 50 lbs. of cheese.

Experimental Cheese No. 3 (skim-milk Cheese).

In this instance 260 quarts of new milk were set aside ; the

morning milk stood twenty-four hours, and the evening milk

thirty-six hours before being skimmed. The milk from which

the cream Avas removed was then made into skimmed-milk
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cheese; 260 quarts of milk ff:i\c 20 pints of cream, which

according to the preceding trial would have yielded 18 lbs. of

butter.

A sample of the skimmed milk from which the Cheese No. 3

was made, on analysis furnished the following results :

Water 89-00

I?utter 1-93

*Casoin 3-01

Milk-sugar and extractive matters .. .. 5"28

Mineral matters (ash) "78

100-00

Containing nitrogen '48

The whey in this experiment measured 222 quarts, and had

the following composition :

Water 93-15

Butter -14

Albuminous compounds -91

*Mi Ik-sugar, lactic acid, &c .. 5-06

Mineral matters (ash) -74

100-00

Containing lactic acid -48

The Cheese No. 3 was made on 15th of August, and weighed :

August 21st (fresh from the press) .. .. 48| lbs.

September 14 th 47 ,,

December 14th 44 „
February 11th 43j „
March 11th 43^- „
April 18th 42 „

Total loss in 8 months, 6^ lbs., or 13 per cent.

Loss when ready for sale, 4^ lbs., or 9j- per cent.

A portion of this cheese was analysed on the 18th of Aprils

1861, and found to consist in 100 parts of

—

Water 39-43

Butter 27 08
*Casein 30-37

Extractive matters and lactic acid -22

tMineral matters (ash) 2-90

100-00

Containing nitrogen 4*86
tContaining common salt '23

Experimental Cheese No. 4. (extra-rich Cheese).

The cream from 260 quarts of milk was added to 260 quarts
of new milk and made into cheese. A sample of the mixed

VOL. XXIII. N
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cream and new milk from which No. 4 was made contained in

100 parts

:

Water 85-75

Butter G-11

*Cascin 2-<j4

Milk-sugar and extractive matters 4'47

IMi'.ienil matters (ash) 'TS

100-00

*Coiitaining nitrogen -47

In this trial 243 quarts of whey were produced. The following

is an analysis of the whey obtained in making Cheese No. 4

:

Water 92-95

Butter -65

Albuminous compounds 1'20

*Milk-suf^ar and lactic acid 4-55

Mineral matters (ash) "65

100-00

*Containing lactic acid - 48

In comparison with the whey obtained in making the Cheeses

No. 1, 2, and 3, this whey is richer in butter and also in albu-

minous matter. It was rather milky, and owed its turbid

condition to finely suspended particles of curd and butter.

The Cheese No. 4 was made on the 15th of May, 1860, and

weighed :

August 21st (when it left the press) .. .. 701 lbs.

September 14th .. 70
December 14tli C)l

February 11th 66
March 11th 66
April 18th 64
July 30th 62

Total loss in 11 months, 8j lbs., or 12^ per cent, in roimd numbers.
Loss when ready for sale, '6\ lbs., or 5 per cent.

Composition of extra-rich Cheese, No. 4, on July 30th, 1861.

Water 30-53

Batter 41-58

*Caseiu 23-38

Extractive matters, lactic acid, &c 2-45

fMineral matters (ash) 2-06

100-00

*Contaiiiing nitrogen 3-74

tCoutaiiiing common salt '09

It was considered desirable to repeat these trials, and to make
four other cheeses precisely in the same way in which the pre-

ceding four cheeses wore made respectively.



Cheese Experiments. 179

Cheese No. 5 (whole-milk Cheese).

Made from 2G0 quarts of new milk.

Composition of this Milk (^August 'list, 18C0).

Water 87-00

Butter 3-99

*Cnscin 3-44

Milk-sugar, extractive matter, &c 4-81

Mineral matters (ash) '70

100-00

'Containing nitrogen '55

This milk, it will be seen, dififers but slightly in composition

from that used on the 11th of August, for making whole-milk

cheese.

Composition of Whey from Cheese No. 5.

Water 92-80

Butter -59

Albuminous compounds .. -91

Milk-sugar, lactic acid, &c 5-04

Mineral matters (ash) -66

100-00

This whey, like that made from Cheese No. 4, was not suf-

ficiently clear, and contained too much fatty matter in a state

of mechanical suspension.

The Cheese No. 5 was made on 21st of August, and weighed :

August 27th (fresh from the press) .. .. 61 J lbs.

September 14th 60f „
December 14th .. 58i „
March 11th 57 „

Total loss in 6J months, 4| lbs., or 7i per cent.

Loss when ready for sale, 3J lbs., or £f per cent.

Composition of Cheese iVo. 5 on the 11th July, 1861.

Water 31-70

Butter 36-18

Casein 27-19

Extractive matters, lactic acid, &c 1-95

fMineral rnatters (ash) 2-98

100-00

Containing nitrogen 4-35
tContainiug common salt -34

Cheese No. 6 (partially-skimmed-milk Cheese).

Made from 130 quarts of new milk and 130 quarts of skimmed
milk.

N 2
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Composition of Milk from 'which Cheese iVb. 6 was made.

Water 88-50
Butter 2-43

*Casem 3-25

Milk-sugar, extractive matters, &c 5-03

Mineral matters (ash) '79

100-00

*ContainiDg nitrogen '52

Ten pints of cream were taken from 130 quarts of milk, and
produced 9|-lbs. of butter.

Composition of ]Vhey from Cheese No. 6.

Water 93-05

Butter -40

Albuminous compounds -95

Milk-sugar, lactic acid, &c 4-9G

Mineral matters (ash) -64

100-00

This cheese was made on the 18th of August, and weighed

:

August 24th 53 lbs.

September 14th 52i „
December 14th 49J „
February 11th 49 „

Total loss in 6 months, 4 lbs., or 7§ per cent.

Loss when ready for sale, 3J lbs., or 6 per cent.

Composition of Cheese lio. G, analysed April 22nd, 1862.

Water 38-43

Butter 23-28

*Casein 32-37

Extractive matters, lactic acid, &c. .. .. 2-10

fMineral matters (ash) 3-82

100-00

*Containing nitrogen 5"18

tContaining salt "65

Cheese No. 7 (skimmed-milk Cheese).

Made from 260 quarts of milk, from which the cream (20J pints)

was taken off.

Composition of Skim-milk used in making the Cheese No, 7.

Water 89-10

Butter 2-31

Casein 3-50

Milk-sugar and extractive matters 4-32

Mineral matters (ash) -77

100-00

*Containing nitrogen -56
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The whey from this cheese was perfectly clear, and contained

hardly any butter, as will be seen by the subjoined analysis :

Composition, of Wheyfrom Cheese No. 7.

"Water .. .. 93-10

Butter -14

Albuniinons coinponmls "76

*Milk-sii£!;av and lactic acid 5'31

Mineral matters (ash) '69

100-00

Containing lactic acid '46

This cheese was made on the 20th of August, 1860, and weighed:

August 2Gtli 49f lbs.

September 14tli 49
,,

December 14th 47J „
March 6th 46J „

Total loss in 6 months, lbs., or 6j per cent.

Loss when read}' for sale, 2i lbs., or 5 per cent.

Composition of Cheese No. 7 (^Skim-^nilk Cheese).

Water 38-39

Butter 23-21

*Cas('in 28-37

Extractive matters, lactic acid, &c 6-80

Mineral matters (ash) 3-23

100-00

Containing 4-54

Cheese No. 8 (extra-rich Cheese).

Made from 260 quarts of new milk, to which was added the

cream (20 pints) from 260 quarts of milk.

Composition of the Milhfrom ichich the Cheese No. 8 was made.

Water 86-73

Butter 4-81

*Casein 2-69

Milk-sugar and extractive matters 5*01

Mineral matters (ash) -76

100-00

Containing nitrogen '43

Compositioyi of the Wheyfrom Cheese No. 8.

Water 92-95
Butter -42

Albuminous compounds 1-01

Milk-sugar, lactic acid, &c. 4-95

Mineral matters (ash) -67

100-00
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This cheese was made on the 20th of August, 1860, and weighed :

August 26tli (fresh from the press) .. .. 74f lbs.

September 14th 73s „
December 14th 71 „

Loss from the time it left the press mitil ready for sale, 3| lbs.,

or 5 per ceut.

No analysis was made of this cheese.

These experiments then led to the following results

:

Marketable
Ciieese. Butter.

Qviarts. lbs. lbs.

1. 520 of milk produced (whole-milk) 116
2. „ (oue-half skimmed) produced 9(if .. 18
3. „ (all skimmed) produced 'J0§ .. 36

(the cream from one-)
/skim cheese 904 •• ••

4. 1040 „ lialf knng added to produced (Xht 138 " -
(the other .... J ....

The cheeses were sent to Messrs. Bridges and Co., extensive

cheese-factors at Bristol, who considered No. 1 to be worth 70s.

per cwt. ; No. 2, GOs. per cwt. ; No. 3, bOs. per cwt.

With respect to the extra-rich Cheese No. 4, Messrs. Bridges

say :
" We have examined the cheese marked No. 4 : we think it

cuts rather richer than that marked No. 1, but it bears no higher

value in the market." In my paper on the ' Composition of

Cheese,' I pointed out the fact that the market value of cheese

does not entirely depend upon the amount of butter which it

contains. I am glad to find this opinion confirmed by the testi-

mony of a cheese-factor whose practical knowledge is extensive.

Mr. Tanner informs me that he has had a long conversation

with Mr. Bridges on the subject of cheesemaking, and in his

letter to me quotes several observations made by him on this

occasion, which perfectly accord with remarks made by me in

the paper referred to.

Thus Mr. Bridges, speaking within certain limits, considers

the richness of cheese to depend as much upon the mode of

making as upon the quantity of cream in the milk. Too much
heat, he says, destroys the cream

;
meaning, no doubt, that too

much heat melts some of the butter which then passes into the

whey. By carelessly manipulating the tender curd, he justly

observes, some of the cream may be Avashed out and passed into

the whey. This gentleman is also of opinion that the best

Cheddar cheese can be made from good new milk, and therefore

considers the addition of cream to milk of questionable service,

and certainly an extravagant practice.

The addition of cream to new milk, no doubt, if not absolutely

necessary, certainly improves the quality of Stilton cheese, but
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tlie niivikot v.iliu! of Clieddar is not raised inatcriallj by sucli an

addition. I'irst-rate cheesemakers, Mr. Bridges observes, often

take some cream from the milk, and still make a superior quality

of cheese (wortli more in the market) than less exjjerienced and

careless makers produce from unskimmed milk. He looks upon
the tem})erature and the careful breaking' of the curd as the points

upon which the quality of the cheese (Cheddar) mainly depends

—apart, of course, from the influence of the natural richness or

poverty of the milk.

Having treated of all these points in detail in my paper on the

'Composition of Cheese,' I need not refer to thorn in particular.

These observations made by Mr. Bridges must be satisfactor}

to dairymen, as affording a practical confirmation of the correct-

ness of opinions which I have already published, as resulting

from my own observations and scientific experiments.

The cheeses produced in these trials were not so good as the\

might have been, nor liive those of experienced makers, such as

Mr. Harding of Marksbury, Mr. McAdam of Gorsty Hill, or Mr.
Chandos Pole of Derby. Anxious not in any way to thwart oi

disconcert tlie dairymaid, I thought it wise to let her have
entirely her own way. She certainly made two great mistakes.

To one I have already alluded : six ounces of salt is not enough
for from 50 to 60 lbs. of cheese

;
three-quarters to one pound

would have been a better proportion. The second mistake which
she made was to raise the temperature to 108° F. On no
account should the teat of the cheese-tub be allowed to rise

above 100^ F. The higher the temperature is raised the more
readily the whey passes from the curd, and the less mechanical
work is required. The dairywoman may, therefore, be naturally

tempted to save herself trouble to the injury of the cheese.

Although I am a great advocate for the Cheddar system of

cheesemaking, I am bound to say that the comparatively lower
temperature which the best Cheshire makers adopt is the main
reason of the exceedingly fine aroma which so favourably cha-

racterises their produce.

The finest-flavoured cheese which I ever tasted was made at

Ridley Hall, near Crewe, Cheshire, I have no hesitation in

saying that milk of the same quality as that which there came
under the careful management of Mrs. Willis, in the hands of

the most expert Cheddar maker would not produce a cheese of

an equally delicious flavour.

The care, skill, and enormous amount of work and time which
the making of the best Cheshire entails, especially when contrasted

with the Cheddar system, no doubt are the main causes why so

little really first-rate Cheshire cheese is now manufactured. I

would strongly recommend those who prefer in the main to follow
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the Cheshh'e plan, but find that their cheese is apt to heave
and be inferior in quality, to set the milk at a somewhat higher

temperature than is th(!ir custom ;
80° is a very good temperature

at the time of applying the rennet. When the curd has been

carefully broken up and allowed to settle for about half an hour,

the temperature of the cheese-tub may then be raised with ad-

vantage to 90° F.

Returning to the Wall's Court cheese-trials, it appears,

according to preceding data, that 1000 gallons of milk, used

according to the four different modes adopted, gave market
produce as follows :

No. 1. 1000 gallons of new milk p;ave 8 cwts. of wliole-milk cheese.

No. 2. 1000 gallons of milk, partially skimmed, produced cwts. 16 lbs.

of cheese, and \\ cwt. of butter.

No. 3. 1000 gallons of milk, skimmed, produced 6 cwts. 24 lbs. of skim-
milk cheese, and 2J cwts. of butter.

No. 4. 1000 gallons of milk produced 3 cwts. 12 lbs. of skim-milk cheese,

and 4f cwts. of extra-rich cheese.

Let us now compare the economic results obtained, taking as

the basis of our calculation the price actually obtained by the

sale of these eight large Cheddar cheeses, and assuming that

butter is sold at Is. a pound :

£. s. d. £. s. d.

No, 1. Produced 8 cwts. of whole-milk cheese,

worth 70s. per cwt 28 0 0
No. 2. Cheese, 6 cwts. 2 qrs. 16 lbs., at GOs. per cwt. 19 18 4

Butter, 1\ cwt., at Is. per lb 7 0 0
. 26 18 4

No. 3. Cheese, 6 cwts. 24 lbs., at 50s. per cwt. .. 15 10 8

Butter, 2^ cwts 14 0 0
29 10 8

No. 4. Made into skim-milk cheese and extra-rich

cheese. 1000 gallons of milk produced

—

Skim-milk cheese, 3 cwts. 12 lbs., at 50s. 7 15 4
Rich cheese, 4 cwts. 3 qrs., at 70s 16 12 6

• 24 7 10

Thus in these experiments, it will appear that No. 2 gave the

best, and No. 4 decidedly the least profitable, result. Where a

ready sale for butter can be found, I am inclined to think it is

more profitable to make skim-milk cheese and butter than to

look only to the production of a cheese of a better quality.

The Cheddar plan, however, is not so well adapted lor the

making of skim-milk cheese as the Gloucestershire system,

neither is it desirable to make thick skim-cheeses. A thick

skim-milk cheese, when made at the elevated temperature at

which Cheddar is usually produced, never ripens properly, and

like all skim-milk cheeses deteriorates when kept more than two

months ; whereas a rich Cheddar is gradually improved by

keeping for many months.



Cheese Experiments. 185

Cheese Experiments made at Mr. Harrison^s Dairy, Froccster

Court, Stonehouse.

Mr. J. F. Harrison makes excellent uncoloured single Glou-

cester, and follows the ordinary practice in liis neighbourhood of

making cheese twice a day.

The pasture in this district is good, but full of buttercups

(^Ranunculus). The cows kept on this pasture yield milk rich in

butter. In making single-Gloucester, a portion of the milk from

each milking is generally set aside, partially skimmed, and then

added to new milk. The rennet is applied at a temperature

varying, according to the time of the year, from 75^ to 80". After

an hour the curd is carefully cut across with a large-bladed knife,

then removed by a skimming dish from the sides and bottom of

the tub. The curd is allowed to subside for about a quarter of an

hour, after which the clear whey is dipped out with a wooden
bowl, care being taken not to press or injure the tender curd. When
most of the whey has been removed, the curd is again carefully

stirred with a wooden skimming dish, and afterwards with a

wire-breaker, at first very cautiously and gradually more briskly.

After the curd has been thoioughly broken, the whole is left to

settle for twenty or twenty-five minutes ; the clear whey is next

drawn off, and the curd collected into one mass. This is cut into

thin slices, which are heaped up and again collected into one

mass, and this process of slicing and heaping is repeated several

times, as it materially facilitates the separation of the whey, and
is much preferable to the use of pressure. Many dairymaids,

anxious to be rid of this work, put the curd far too soon into the

presses ; in consequence of which the poies of the outside layers

of the cheese are completely closed up, and the whey prevented

from escaping. No amount of ordinary pressure removes the

whey so perfectly as repeated slicing and cfireful breaking up.

When sufficiently firm and dry, the curd is placed upon cloth

in the vat, and gently pressed under an ordinary cheese-press.

When no more whey flows out, it is removed from the press,

crumbled coarsely by hand, and then more minutely by the

curd-mill. Finally the curd is vatted, and placed at first under
a slight pressure, which is gradually increased. The last thing

done on the day on which the cheeses are made, is often to rub
in some salt. Subsequently the cheeses are salted in the same
way three times, and each time the salt is rubbed in, a clean and
dry cloth is placed round the cheeses. In about a week's time
the cheeses are ready to be removed to the cheese-room.

The preceding is a short description of the usual plan of

making thin Gloucester cheese.

Mr. Harrison does not colour his cheese, and keeps it for

about a fortnight in a warm room, and then removes it to a cool,
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airy slicd for three weeks longer before he sends it to market.

In both rooms the cheeses are kept on wooden shelves and fre-

quently turned. In winter the first room is heated by a stove.

Mr. Harrison, who takes great interest in cheesemaking, some
years ago applied the ordinary centrifugal drying-machine to the

purpose of separating whey. A small turbine or water-wheel

drives the revolving vessel in which the curd is placed in a cloth.

As the vessel attains its velocity, the whey is driven outwards
through the perforated surface which encloses it, and escapes.

The curd in this case is either not broken at all, unless by acci-

dent, or but imperfectly.

Having operated with the drying machine, I am of opinion

that instead of beating curd and whey together into the revolving

vessel, it would be better and more expeditious to break the curd

coarsely, to let it subside for twenty minutes, to dip out as much
of the clear whey as possible without disturbing the curd, and
then to place it tied in a cloth in the revolving vessel.

Mr. Harrison obligingly placed his dairy at my disposal to try-

certain experiments, and for his kindness and personal assistance

my sincere thanks are due to this gentleman.

It has been stated by many that in cheesemaking a considerable

loss both in curd and butter is often incurred by adopting a

faulty method, or by careless manipulation. With a view of

preventing these alleged losses, Mr. Harrison was the first to

adapt the centrifugal drying-machine to dairy operations. But
as his excellent dairymaid prefers to make cheese by hand, the

centrifugal machine is not often set in motion at Frocester Court.

I was anxious to ascertain by comparative trials whether the

alleged loss in cheesemaking was unavoidable, or whether it

could be avoided or diminished by the employment of this cen-

trifugal whey-separating machine. The trials were made at

Frocester Court on the 7th of August, 1860.

No. 1.—In the first experiments, 80 gallons of milk were made
according to the usual plan into four cheeses, which may be called

hand-made cheeses.

No. 2.—In the second trial, 80 gallons of milk were made
into four cheeses as before, with this exception—that the whey
was separated by the centrifugal machine.

The milk used in both trials had the following composition

:

Water 87-40

Butter 3-43

Casein 3-12

Milk-su^ar, extractive matters, &c 5"12

Mineral matters (ash) '93

100-00

Containing nitrogen "50

The whey obtained in each experiment was nearly clear ; that
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piocUucd by the machine being the dearer of tVie two. On
analysis the following results were obtained

:

Composition of two Samples of Whey made at Frocesfer Couii,

August 7th, 1860.

MacUine-madf. Hand-made.

Water 92-75 y2-(30

Butter -39 -55

'Albuminous compounds "87 '96

Ash -SG -81

Sugar and extractive matters 5* 13 5 '08

100-00 100-00

*Contaiuing nitrogen •14 *15

Free lactic acid -41 '36

We see then that both in respect of the butter and the albumi-

nous compounds left in the whey, the machine has an advantage,

though but a slight one ; but there is no essential difference

between ordinary whey and that produced by the centrifugal

machine. Other samples of whey from cheese made by hand
have given me quite as little butter as that found in the whey
produced by the machine ; and every sample of whey which I

have yet examined contained from 8-lOths to 1 per cent, of a

curdlike albuminous matter which is not coagulated by rennet,

and that can only be separated by boiling.

The four cheeses of each trial were carefully marked and
weighed at intervals. They were made, it will be remembered,
on the 7th of August.

No, I,—The cheeses made by hand weighed :

Ano-ust 18th 81* lbs.

September 3rd 7Si „
September 22nd 75 „

Loss in 4 weeks, 6J lbs., or 8 per cent.

II.—The four cheeses made by the machine weighed :

August 18th 74 i lbs.

September 3i-d 70J „
Sei^tember 22nd C7 „

Loss in 4 weeks, 7i lbs., or 10 per cent.

The cheese was sold at 7c?. a pound when only five weeks old,

and no perceptible difference in the quality of the cheese made
by hand and that made by the machine could be noticed. All

were equally good and fine-flavoured cheeses.

Eighty gallons of milk when made by hand into cheese thus

produced 75 lbs., and when made by the machine only 67 lbs. of

saleable cheese. Since the whey from the machine-made cheese

was rather the poorer, fully as great a weight of cheese might
have been expected when the machine was used as when the

ordinary plan of manipulation was adopted. To account for this
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difference of 8 lbs. it may be supposed that the machine-made
cheese was drier than the other ; but the preceding weighings

show that whereas the No. I. cheeses lost in four weeks only

8 per cent, in weight, the No. II. cheeses made by machine lost

10 per cent., indicating thereby that the latter weie more moist

than the former. Direct determinations indeed showed that the

machine-made cheese contained rather more water than that

made in the ordinary way. In the former I found 37 20 per

cent, and in the latter 36 77 per cent, of water ; but this difference

is not sufficient to account for the results.

The case was puzzling
;
equal quantities of milk had in each

case been carefully measured out ; rather less matter had been

left in the whey which came from the machine ; the cheese

differed but little in respect of moisture ; but for an accidental

observation I should have been completely at a loss to explain

the anomaly. I found out by chance that the dairymaid was
determined not to be beaten by the machine, and to prove

her skill by making a larger quantity by hand than by the

machine. The two trials were made in two adjoining rooms,

and watching the making of the two sets of cheese from beginning

to end, I found the dairymaid in the act of incorporating some
cheese-parings from the preceding day's make with the hand-
made cheese. Whether these parings were specially reserved

for the coming trial or not I cannot say ; but I certainly saw her

take them from a tolerably large supply which she kept under

the cheese-tub.

The examination of the two samples of whey had, however,

in my opinion afforded sufficient evidence of the fact that no
matter how cheese is made, a considerable proportion of the

nitrogenized compounds of milk is left in the whey ; and that

this loss is unavoidable, and not necessarily greater in the ordi-

nary plans of operation than by the use of a machine.

All the experimental cheeses were received by me on the 28th

of September, 1860.

One of them which was made by the machine got injured in

the transmission from the dairy to Cirencester. It weighed

IBJlbs. A portion of the cheese was analysed on the 28th of

September, and yielded the following results :

Water 37-20

Butter 27-30

*Casein 24-50

Extractive matters, lactic acid, &c. .. .. 7-44

fMineral matters (ash) 3-.5G

100-00

*Coritaining nitrogen 3-92
fCoutaining common salt '85

The cheeses were kept for a considerable length of time,
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principally for the purpose of ascertaininj;^ the loss ii

which they sustaineil in keeping.

On the 28th of September the eight cheeses weighed

;

weight

No.

1

2

3
4

Machine-made,
lbs.

.. 17i

.. 16}

No.

1

2

3
4

Total .. 66i

On the 9th of November they weighed

Total

Iland-madc.
lbs.

. m

. 17

. 182

. 20}

. 742

,
]\Iachine-made.

IjOSs since

28th Sept.
Hand-made..

Loss since

28th Sept.

No. lbs. lbs. No. lbs. Iba.

1 .. .. lof 1 .. .. 18}
2 .. .. 16f i 2 .. .. 16} i
3 .. .. 15f X 3 ,. .. 18}

\4 Consumed. 4 .. .. m 5

Machine-made.

Weights on the 19th of January, 1861
Loss since

23th Sept.

lbs. No.

2i 1
No.

1 .. ..

2

3
'.*.

4 Consumed.

lbs.

14
15

14} 2}

Hand-made.

lbs.

16f

Loss since

28th Sept.

lbs.

2
2 Consumed on tlie 9th Nov.

16*

18}
2}
2

Weights on the 12th of February, 1861

Machine-made.
Loss since

2Sth Sept.
Hand-made.

Loss since

28th Sept.

No. lbs. lbs. No. lbs. lbs.

1 .. .. 132 22

2i
•

1 Consumed.
2 .. .. 14} 2 Consumed.
3 .. .. 14 •"2 3 .. .. 16 22
4 Consumed. 4 .. .. 17f 2i

Accordingly 42i lbs, of machine-made cheese lost from the time
they were ready for sale until the 12th of February—that is a

period of not quite five months—7f lbs., or 18 per cent. ; whilst

33|^ lbs. of the hand-made cheese lost in the same period 5|^lbs.

or 15i per cent. : thus showing plainly that the hand-made cheeses

were rather drier than those made by the machine. These
weighings likewise show the economy of selling cheese as soon
as possible after it is ready for the market.

One of the cheeses made by hand was analysed on the 21st of

January, 1861, and found to contain in 100 parts :

Water 31-96

Butter 31-37

^Casein 29-37

Extractive matter.s, lactic acid, &c. .. .. 2'85

-fMineral matters (ash) .. ' 4-45

*Containing nitrogen

tContaining common salt

100-00

4- 70
1-35



190 Cheese Experiments,

During the time of kecpluf*-, it became, of course, drier and
coiTCspondingly richer in butter.

Two skim-cheeses made on the 8th of August, 1860, weighed
on the 18th of August, 31J lbs. ; on the 3rd September, 30 lbs.

;

and on the 22nd September, 28 lbs., and were then considered

ready for sale. Kept still longer they lost considerably in

weight, as will be seen by the following weighings :

—

WeigJit of Two Skim Cheeses.

September 28tb. Xovember 9th. January 19th, 1861. February lith, 1861.

No. lbs. lbs. . lbs. lbs.

1 13 12J Hi 11

2 15 14§ 13i 12f

Total 28 27 24f 23f

Total loss in weight in not quite 5 months, A\ lbs., or 15 per cent.

A portion of one of the skim-cheeses was analysed on the

19th of February, 1861, with the following results:

Water 27-G8

Butter 30-80

*Casein 35-12

Extractive matters, lactic acid, &c. .. .. 1-46

fMineral matters (ash) 4'94

100-00

Containing nitrogen 6-62

fContaining common salt 1-27

This cheese was hardly inferior to a good whole-milk cheese, and
might have readily been sold as such.

It is a well-ascertained fact that towards the fall of the year,

cows produce much less but much richer milk than in spring and

summer. This is strikingly illustrated by the various quantities

of cheese which are obtained at different times of the year, from

a given quantity of milk, as will be seen by the following results

with which Mr. Harrison kindly supplied me :

In tlie beginning of August, IGO gallons of milk produced 8 cheeses, weighing

on the 2l^nd of Sejitcmber 142 lbs.

On the 19th of October, 110 gallons produced 7 cheeses, weighing on the

31st of December 108^ lbs.

On the 29 th of November, 60 gallons of milk produced 5 cheeses, weighing

70 lbs. on the 13th of February.

On the 29th of November the cows were still out at grass, and
had no extra food but hay.

In conclusion 1 may mention an experiment which Mr.
Harding, of Marksbury, made at my request, with a view of

converting, if possible, into cheese the curdlike substance which
is not coagulated by rennet, together with any suspended par-

ticles of butter usually occurring in whey.
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To tliis end 70 gallons of whey wore heated to the boiling

point, and kept for some time at that temperature. The curdlike

substauee whicli separated was collected on a cloth, and after

the addition of a little salt, placed in the cheese-press. After

remaining in it for three days 18 ounces of whey-cheese were

obtained. This cheese had a peculiar granular texture, and even

after long keeping did not ripen properly like other cheese. The
high temperature at which it was produced evidently prevents

the necessary fermentation which curd must undergo before it

becomes mellow, and saleable as human food.

The small quantity of 18 ounces from 70 gallons, moreover,

appears hardly sufficient to repay for the trouble. On the whole

it would aj>pear to be quite as profitable to set the whey for

butter, and to give the skimmed whey to the pigs.

As a matter of curiosity I append an analysis of the whey-

cheese, which, although very rich in fatty matters, had a bad

texture and quite an inferior flavour.

Composition of Whey Cheese.

Moisture 30-23

Butter 44-27

*Ca.seia 21-50

Extractive matters, lactic acid 1-52

fMiueral matters (asb) 2-48

100-00

*Oontaining nitrogen •3'44

tCoutaining common salt l'S3

IX.— Supplementary Report of Experiments on the Feeding of
Sheep. By J. B. Lawes, F.R.S., F.C.S., and Dr. J. H.
Gilbert, F.R.S., F.C.S.

In the last volume of this Journal we stated our intention to

enter, on an early occasion, upon the consideration of the compo-
sition of the manure of fattening animals, in relation to that of

the food they consumed. For many years past we have been
accumulating experimental evidence on this very important and
difficult subject of inquiry ; and it was with a view to an exten-

sion of our results, prior to publication, that the experiments which
constitute the subject of the present short report were arranged.

Their chief object was, besides providing additional information
as to the proportion of the nitrogen of the food which is reclaimed
in the manure, to acquire direct experimental evidence on the

questions whether or not or ia what proportions cellulose or

woody fibre, which enters so largely into the composition of the

iood, especially of oxen and sheep, is digested, and contributes to

meet the respiratory requirements of the body, or to the forma-
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tion of fat? Or whether, on the other hand, it serves little other

purpose than that of supplying bulk, and dilution, so to speak,

of the other constituents of the food—thus aiding their digestion

and assimilation, and then passing off, itself undigested and un-
changed ?

It is obviously necessary for the elucidation of the points in-

volved in these questions to determine, as far as chemistry
enables us to do so, not only the amount of cellulose consumed
in the food, but also the quantity voided in the excrements.

Hence, although a large portion of the analyses have already

been made, the consideration of them will be reserved until we
enter upon the general subject of the composition of the manure.
In order, however, to relieve from extraneous matter as far as

possible the subsequent report on the composition of the excre-

ments of fattening animals, which will of itself involve the

record of a vast amount of detail, it is proposed to give, on the

present occasion, the results of the experiments referred to so far

only as they relate to the amount of food consumed and of increase

yielded.

With a view to the special objects above stated it was neces-

sary to employ foods in which the proportion of woody fibre, and
of the other non-nitrogenous constituents, would be pretty constant,

and be comparatively easily determined. It was further desirable

that, in some cases at least, the animals should have a somewhat
excessive proportion of woody fibre in their food ; that in others

the proportion of the more easily digestible non-nitrogenous sub-

stances (starch, fatty matter, &c.), should be more liberal ; and
that the amount and character of these other non-nitrogenous

constituents should vary in the different experiments. It was
hence thought undesirable, at any rate in the first experiments

on the point, to employ roots or other succulent food, the com-
position of which would not only be more subject to change

during the course of the experiment, but would be more difficult

and uncertain of determination in a large bulk, even at any one

given time. Various so-called " dry foods " only, and water,

were therefore selected ; and although, in some cases, these were,

as such, of good quality, the result was, as might be expected,

that the rate of increase was comparatively small in the absence

of a certain proportion of the more natural succulent food.

A number of 3-year-old Hampshire Down wether sheep, in

very poor condition, had some time previously been purchased

for the purposes of experiment. From these, 20 were selected,

and divided into 4 lots of 5 each, in such manner that, as far as

possible, each sheep should have its representative in weight and

other characters in each of the other j)ens. They were put up
on rafters, imder cover, on November 30, 1860.

As the staple of the food throughout the experiments was to be
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STieadovv-ha}' cliafF, all 4 pens were sui)plic(l with this food alone,

nnd M'ater (each <t(l Hinturn), for a preliminary period of 8 weeks,

namely, up to January 25, 1861. It was intended that from this

date the sheep in one pen thould have hay-chaff alone ; in a

second, hay-chaff, Avith a certain amount of straw-chaff to increase

the projjortion of woody fvhrc ; in the third, a limited (juantity

of ground barley, with hay-chaff ad lihitiun ; and in the fourth,

besides hay-chaff ad libitum, beans containing nitrogen equal to

that in the barley of pen 3, and the deficiency of starch in the

smaller quantity of beans compared with that in the barley, to be

made up bv oil, in the proportion of 1 part of oil for 2^ parts of

starch, this being (in round numbers) theoretically the relation

of the two substances in respiratory and fat-forming capacity.

The object was to supply in one of the dietaries only so much
<ligestible matter beyond the cellulose or woody-fibre as would
just keep the animals from losing weight, in fact to provide them
with mere sustenance, not fattening food. It was found, how-
ever, that even this condition was not maintained when any straw-

chaff was mixed with the hay. Accordingly, after a few weeks'

trial, any admixture of straw was abandoned
;
hay-chaff alone

was adopted as the standard or mere sustenance food, and the

following was the final arrangement of the experiments :

—

Pen 1. Meadow-hay-chaff alone, ad libitum.

Pen 2. 1 lb. of ground beans per head per day
;
meadow-hay-

chaff ad libitum.

Pen 3. 1 lb. of ground barley per head per day
;
meadow-hay-

chaff ad libitum.

Pen 4. About ounces of ground beans, and about 3;^ ounces
of linseed oil, per head per day

;
meadow-hay-chaff ad libitum.

All the sheep had, in addition, an unlimited supply of water

always within their reach, of which, after the first 4 weeks of the

experimental period, the quantity taken was determined.

The above quantities of beans and linseed oil given in Pen 4,

were those settled at the commencement by calculation, taking

an assumed average composition for barley and beans ; but the

amounts were after a time slightly varied, when analyses of the

foods actually employed were made, and then again when fresh

stocks were brought into use, and fresh analyses made accord-
ingly.

The experiments were continued as above described till Sep-
tember 6, 18G1, that is, for a period of 40 weeks from the time
the sheep were first put up, and of 32 weeks from the time thev
commenced with the special foods. They were then killed, and
the weights of the carcass and other parts determined.
The results are recorded in a series of Tables, as follow—those

given in Tables I. and II. relating to both the " Preliminary "

VOL. xxril. o and
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Table I.

—

Weights and

Preliminary Period (1860-61). Kxperimental

Weights
Gain (or Loss) lbs. Gain (or

Weignts,
wben In 4 Weeks In 4 Weeks Total Jan. 25, In 4 Weeks In 4 Weeksiln 4 Weelis In 4 Weeks
put up, to 1861. to to to to
Nov. 30. Dec. 28. Jan. 25. 8 Weeks. Feb. 22. Mar. 22. Apr. 19. May 17.

Pen- 1.—Food :*—

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

1 126 — 5 — O 1 *?— lo 113 10 u X

2 119 rt
\j

oO Qo 122 2 91 r 8

3 126 5 r\U 5 131 0 1 n 1
-4 10

4 112 i O 7 119 - 8 4 61

5 112 1 2 3 115 - 1 2 6

Total .. 595 8 Q— O (r
D GOO — 1 21 11^ 35j

Average 119 1-6 - 0-G 1 120 — 0-2 4-2 2-35 7-1

Pen 2.—Food :*—Beans in limited '

1 119 0 Q 119 - 6 3 8i 3

2 122 1
I

1 123 - 3 5 5 - 21
1

3 122 9 — 1 3 119 — 6 rlOS 3

4 112 — "i 9 110 - 1
5' -

1

' 4 s'i

.5 118 - 5 - 1 - 6 112 - 5 5 5

Total .. 593 2 -10-10 583 — 21 26 28i 21

Average 118-G - 2-4 0-4 116'C - 4-2 5-2 5-7 4-2

Pen 3.--Food :*-—Barley in limited

1 112 Q— o 0 — D 107 1 0 8X 3

2 119 — 1 — 2 — 3 116 5 k 7i 5

3 133 I
1— L 152 G 5 8 91-2

4 122 — 1 1 CJ 120 1 6 lOi 2|
5 110 6 - 2 4 114 0 6 8 •3|

Total .

.

596 t> — / 589 13 28J
42i 1G2

Average 119'2 0-4 - 1-8 - 1-4 U7'8 2-6 5-7 8-45 3-35

Pen 4.—Food :*—Beans and Linseed Oil in

1 119 - 5 2 - 3 116 6 8 81 4

2 124 - 1 5 4 128 2 3i Gi 0.1

3 126 2 1 3 129 2 7 8 - n
4 122 4 4 8 130 3 5

- 1

5 100 1 2 - 1 99 1
-

1

' a 3i 4i

Total .

.

591 1 10 11 602 14 31 33 i 113

Average 118-2 0-2 2 2 • 2 120-4 2-8 6-2 G-

7

2-35

* The above descriptions of food apply only to the "Experimental Period;" during tlie " I'nliniinary Period"
8 weeks after the commencement
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Gain*, &c., of the Sheep.

Period (1861).

Loss) lbs.

Final
weights,

Sept. 6.

Wool
(shorn

May 17).

rinal

weights
with wool
added.

In 4 Weeks
to

Juni; M.

ill 2 Weeks
to

J\ine 28.

In 4 Weeks
to

July 26.

In 4 Weeks
to

Aug. 23.

In 2 Weeks
to

Sept. 6.

Total
ill

32 Weeks.

Average
per Head
per \Veek.

Meadow-hay-cliaff alone, ad libit imi.

lbs. ozs.

13 8

1 4

3 11

5 4
3 6

lbs.

- 9|
3i

- 3J
0

- 3i

lbs.

- -If

1

- 1

- H
2

lbs.

- 63

U
' 4

2i
- oi

lbs.

- 3i

- 2i
1

4

4i

lbs. ozs.

6 8

14 4
30 7

14 12

18 6

lbs. ozs.

0 3|
0 7

0 15|
0 n
0 91

lbs.

114
131

153f
127|
128

lbs. ozs.

5 8

5 4
7 11

6 4

5 6

lbs. ozs.

119 8

13G 4
IGl 7

133 12

133 6

27 1

5 6-G
-1.3i
- 2-65

- 5

- 1

4|
0-85

4
0-8

84 .5

IG 13-8 o"8i
654i

130'9
30 1

6 0-2
684 5
136 14

' quantity; Meadow-hay-chaS ad lilifum.

4 10

7 3

5 14

9 2

7 0

- H
- Oi
- 2

4
5

2
- 3J

- Oi

3J
5"

3

4
- Oi

3

u
H

22 14

17 11

28 10

31 10

23 4

• 0 11^
0 8f
0 141

0 15f
0 llf

137J
136
141

137

129|

4 6

4 11

6 10

4 10

5 8

141 14
140 11

147 10
141 10

135 4

33 13

G 12-2
If
0-35

10

2 2-9
9*
1-9

124 1

24 13 0 12|

681^
1361

25 13

5 2-C
707 1

141 7

quantity
;
Meadow-hay-chaff ad libitum.

4 13

10 0

7 4

7 1

8 14

- 1

_ 2

OJ
- l|

- 9

Oi

2i
If
1

8

3|

4i

5i
5

- 2

1

- H
0|
0

24 5

42 4

34 4

32 13

30 6

0 121

1 51

1 u
1 o|

0 15i

125

152|
160J
148J
138

6 5

5 12

5 12

4 5

6 6

131 5
15S 4
166 4
152 13
144 6

•

38 0

7 y-G
-12f
- 2-55

13f
2-75

26i

5-3

- 2
- 0'4

164 0

32 12-8 1 0|

7241
144-9

28 8

5 11-2
753 0
150 10

limited quantity ;
Meadow-hay-chaff ad libitum.

9 8

7 G

12 0

7 14
6 13

2

oi
- 3
- 4

n
n

- 2

- 2i

'I

6

3i

2|
2

6i

li

3|

2i
- 0^

2|

52 12

34 G

30 12

23 6

30 5

1 lOi

1 U
0 151

0 llf
0 151

1631

15G
154
147
1231

5 4
6 6

5 12

6 G

5 13

168 12

162 6
159 12
153 6

129 5

43 9

8 11-4

-
- 0-9

13
2-6

20|
4-05

9
1-8

171 9

34 5

744
148'8

29 9

5 14-

G

773 9

1.54 11

all the sheep had hay-chaif alone ; and in Pen 2 the limited food (beans) was not given until March 2'J, that is,

of the Experimental Period.

o 2

1

li
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and the " Experimental " periods, and those in Tables III. to
IX. inclusive, to the " Experimental " period only :

—

Table I. The weig;lits of each sheep, its gain (or loss) between
each weighing, and its total gain.

Table II. The quantities of food consumed (and water drank)
in each pen, between each period of weighing, and during the
total experimental period.

Table III. The average amount of food consumed (and water
drank) per head per v-cek, between each weighing, and over the.

total experimental period.

Table IV. The average amount of food consumed (and water
drank) per 100 Ihs. live loeight per week, between each weighing,
and over the total experimental period.

Table V. The average amount of food consumed (and water
drank) per 100 lbs. live weight per week, during each of 19 con-
secutive weeks, with the mean temperature and range of tem-
perature of the feeding-house, at different times of the day for

each of those weeks.

Table VI. The amounts of food consumed (and water drank)
to produce 100 lbs. increase in live-weiglit, between each weighing,
and over the total experimental period.

Table VII. The average amount of increase per head per weehy

and per 100 lbs. live iceiyht per week, between each weighing, and
over the total experimental period.

Table VIII. The original and final weights, the total increase,

the wool, and the weights and proportions in the fasted weight
of the carcasses, and of the inside loose fat.

Table IX. is a summary of Tables I., II., III., IV., VI.,

VII., and VIII.

The Summary Table (IX.) shows at one view the average re-

sults over the whole experimental period on each of the points to

which the other tables respectively relate ; and it is to it that we
would refer the reader for a record of the main facts of the

experiments
;
though, in the few remarks we shall have to make

upon them, we shall necessarily be guided by a careful conside-

ration of the detail as given in the other tables.

The general result of the experiments is, as might be expected,

that sheep thus fed upon dry food alone (with water) increased

very little compared with the average result obtained with a

good mixed diet of dry and succulent food.

Table I., giving the detail of the weights and gain or loss of

each sheep, shows that most of them lost weight more or less at

one time or another during the progress of the experiment.

Those in Pen 1, on hay-chaff alone, lost the most frequently, and

finally gave the least total increase; but as the object in their

case was to put their capability of digesting cellulose or woody-
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librc to the test, a bett(>r rate of increase would lia\-e been oI)jec-

tionable, as it mig-lit have indicated that they had too niucli of

the more easily digested non-nitrogenous compounds in their

food. On each of the four dietaries there is a general disposi-

tion to show a loss of weight during the latter half of June ; but

during tlie previous few weeks, immediattdy succeeding the

shearing, there had been a more than usual increase in gross

weight, after Avhich hot weatlier set in somewhat suddenly.

The final result was, as shown in detail in Table VII., and in

summary in the 6th and 7th columns of Table IX., that, over a

period of half a year or more, the sheep upon hay-chaff alon(>

gave an average increase in live-weight of little more than ^ lb.,

and those upon beans and hay, barley and hay, and beans linseed-

oil and hay, only about 1 lb. per head per week. Calculated

upon each 100 lbs. live-weight instead of per head, the increase

per week was only 6^ ozs. upon ha^'-chaff alone, and only a

fraction over 12 ozs. upon each of the other descriptions of food,

notwithstanding that these comprised, besides hay-chaffwf/ Hbifum,

in Pen 2, 1 lb. of beans, in Pen 3, 1 lb. of barley, and in Pen 4,

beans and linseed oil equivalent to 1 lb. of barley, per head per

day.

It should be remarked with i-egard to the above rates of in-

crease upon 100 lbs. live-weight per week, that the amount with

the hay-chaff alone is somewhat less than one-fourth, and that in

€ach of the other pens, with corn, &c., in addition, is somewhat
less than one-half of that which should be yielded by sheep fed

liberally, under cover, and having a fair proportion of succulent

food. It is reckoned that, over a fattening period of some
months, sheep so fed should give from 1^ to 1| lbs. of increase

per 100 lbs. live-weight per week.

Nor are the results any more satisfactory when considered in

connexion with the amounts of food consumed by a given weight
of animal within a given time, or required to produce a given
amount of increase.

The third column of the Summary Table (IX.) shows that the

amount of food consumed per 100 lbs. live-weight per week was
17 lbs. 13 ozs. of hay alone, 19i lbs. of hay and beans, 18j lbs. of
hay and barley, and 16 lbs. 6 ozs. of hay, beans, and linseed oil.

It is worthy of remark that the above amount of hay alone would
contain almost exactly the quantity of dry substance that is

reckoned to be consumed, on the average, when sheep are fed on
a good mixed diet of di-y and succulent food ; that of the hay
and beans about 1^ lb., and that of the hay and barley about f lb.

in excess of such amount ; and tliat of the ha}', beans, and linseed
oil—multiplying the oil 2^ times, and reckoning it as starch

—

would contain very nearly the same amount of dry substance as



206 Experiments on the Feeding of Sheep.

the hay and barley. It would appear, therefore, that the amount
of indigestible matter contained in the food, practically set a

limit to the (quantity taken into the stomachs of the animals.

Consistently with the last supposition, the results given in the

4th column of the Summary Table (IX.) show that, in the case

of the hay-chaff alone, when the sheep had eaten as much as they

were able, there was but little digestible material left available

for increase after that which was necessary for respiration and

the other current functions of the body had been supplied.

Thus, it required 4339^ lbs. of hay-chaff to produce 100 lbs.

increase in live-weight—an amount which would contain rather

more than four times as much dry substance as is necessary to

produce the same amount of increase with a good mixed diet of

succulent and dry food. In the three other experiments, in all

of which there was a much larger proportion of digestible and

assimilable matter, there was only about half as much dry sub-

stance of food required to produce the same amount of increase.

But, even in their case, the amount was more than twice as much
as is required with a good mixture containing a due propor-

tion of succulent food.

The facts just stated show how important it is, in point of

economy, to supply fattening animals with food from which they

can store up a large amount of increase within a given time.

For, the great expenditure of the constituents of the food is in

keeping up the respiration and other current functions of life

;

and this, so to speak, unproductive expenditure will bear a much
larger proportion to a given amount of saleable increase when
the latter is but tardily stored up.

Although, as has been stated, the amount of food required to

produce a given amount of increase was very large, even where
the sheep had beans, or barley, or beans and linseed-oil, in addi-

tion to the hay, a comparison of the results of the three experi-

ments is of soine interest. The 1 lb. of beans per head per day,

in Pen 2, supplied considerably more nitrogenous substance than

the 1 lb. of barley in Pen 3 ;
yet it required almost identically

the same amount of beans as of barley—and with the former

about 100 lbs. more of hay-chaff—to yield 100 lbs. increase in

live-weight ; and the live-weight of the sheep fed on the barley

yielded a higher proportion of carcass, and also of loose inside

fat. In fact, the mixture of barley and hay was more fattening

than that of beans and hay.

It is cjuite consistent with the results of numerous former feed-

ing experiments, that, provided the supply of nitrogenous con-

stituents have reached a sufficient amount, the increase of the

fattening animal should, beyond that point, be more dependent

upon the supply of digestible and assimilable ?;o?j-nitrogenous
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compounds than upon an increased amount of the nitrofi^cnous

ones.

The comparison between the results of Pen 3 and Pen 4—the

former with barley, and the latter with a theoretically equivalent

mixture of beans .and linseed-oil—is of especial interest.

If we suppose the amount of beans and oil actually ado])ted

in Pen 4 to have represented exactly, in theoretical equivalent,

the barley of Pen 3, so far as the mere siipph/ of flesh-forming-

and respirable and fat-forming material is concerned, the result

would show, in practice, a marked superiority where a certain

portion of starch was substituted by its calculated equivalent of
oil—that is, 2|- parts of starch by 1 part of oil. Thus, the

amount of barley required was somewhat more than theoreti-

cally e([uivalent to the amount of beans and oil consumed to

produce 100 lbs. increase in live-weight ; and there were, be-

sides, about 50 lbs. more hay consumed with the barley than

with the beans and oil to yield that amount of increase. Again,

the average proportion of carcass in the fasted live-weight

was nearly 3 per cent, greater, and the average amount of inside

loose fat nearly time greatei-, in the sheep fed upon hay, beans,,

and oil, than in those fed upon hay and barley.

So far as can be judged, the amounts of beans and oil actually

consumed per 100 lbs. live-weight in Pen 4 were perhaps slightlj

more than equivalent, even theoretically, to the barley taken in

Pen 3 ; but certainly by no means sufficiently so to account for

the marked difference in the result. There are, indeed, sufficient

reasons for concluding that, independently of mere supj)!)/ of con-

stituents, the conditions of their concentration and digestibility,

and consequently of their assimilability, must have an influence in

determining the relative values for the various requirements of the

body, of substances which, in a general, or more purely chemical
sense, may still be justly looked upon as mutually replaceable ;

and although starch and oil are undoubtedly, within certain limits,

mutually replaceable in about the proportions above stated, it seems
but reasonable to suppose that the tax upon the system will be less

in the appropriation of ready-formed fat than of starch from which
it may be formed—at any rate for fat-storing, if not for respiration

also. The results of these two experiments, so far as they go, afford

evidence in favour of the view that such is in reality the case.

That in human dietaries there is an advantage in having a por-
tion of the non-nitrogenous matter supplied in the form of fat

(as in animal food), instead of nearly the whole of it as starch
and allied substances (as in bread, sugar, &c.), cannot be doubted.
In fact, one great object attained in fattening animals for the
food of man seems to be to get crude non-nitrogenous vegetable
products ready formed into fat for his use.



208 Experiments on the Feeding of Sheep.

Before passing from a consideration of the results given in the

Summary Table, it may be interesting to remark that the propor-

tion of water drank to the food consumed was the greatest in

Pen 2, with the hay and beans—that is to say, where the amount
of nitrogenous substance consumed was the greatest. This is

quite consistent with the observations of ourselves and others,

that, under otherwise equal circumstances, the larger the amount
<)f the nitrogenous constituents in the food, the greater will be

the amount of urea passed off in the urine, and that, as has recently

been shown, the greater the elimination of urea, the greater will

be the demand of the system for water. Again, there was a larger

proportion of water drank to actual food consumed in Pen 4, with

the beans, oil, and hay, than in Pen 3, with barley and hay ; but

it is worthy of remark, that when the amount of oil is multiplied

by 2 "5, and so reckoned as starch, and the total amount of food

assumed to be in that degree greater in Pen 4, the proportion of

water drank to food consumed, as so estimated, is very nearly

the same in the two cases.

Whilst referring to the subject of the amount of water drank,

attention may be directed to the connexion between the food and
water taken, and the temperature and its changes, as indicated

by the records given in Table V., which relate to weekly periods,

commencing April 13, and ending August 23.

The result indicated is, that there was in every pen a general

tendency to an increased consumption of food in proportion to a

given weight of the animal towards the middle of the period,

and then towards the conclusion a diminution, which was the

more marked the better the food and the greater the progress of

the animals. On the other hand, there was a diminution in the

proportion of water taken towards the middle, and then a slight

increase towards the end of the period. It is clear, therefore,

that the amount of water taken had not an undeviating relation

to the amount of food.

Nor had either the amount of food, or the amount of water, so

direct a connexion as might have been anticipated with mere
height of temperature, so far as this can be judged of by the

readings of a non-registering thermometer at the fixed hours

specified. They appear to have been far more influenced by
changes, as indicated by the range of temperature at the respec-

tive hours during each weekly period, than by the condition of

atmosphere as marked by the average actual temperature of the

periods.

The very small quantity of water taken in every pen during

the week from May 17-24, is not to be attributed to conditions

of atmosphere alone, for, although the range of temperature at

the specified hours of the day (6 A.M., 12 Ji., and 5 P.M.) was
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iinusually great during- that period, it is to be borne in mind that

it uas on May 17 that the sheep lost their wool, which had

become very oppressive, and hence probably the large amount of

water taken lor some time previously, and then the sudden and

very great decline. There was also a notable decline in the

amount of food consumed in each of the four pens during the

week immediately succeeding the shearing.

Finally in regard to the connexion between temperature and

the amount of food consumed, it should be observed that the

records given in Table V. only relate to the spring and summer,
and to the actual temperature at three selected houis of the day,

so that they do not by any means so satisfactorily illustrate the

influence of the conditions of atmosphere upon the consumption

of food as they would, had they included the preceding winter,

and also the registry of the maximum and minimum tempera-

tures, and the conditions of moisture. Nor, on the other hand,

is the whole of the decline of consumption towards the end of

the period to be set down to the increased temperature as the

season advanced. There is, as a rule, a diminution in the amount
of food eaten in proportion to the weight of the body as animals

latten, so that a portion of the diminution indicated in the Table
must be attributed to the progressive condition of the animals

as to maturity. Consistently with this, the diminution is the

least where the sheep had hay alone and scarcely increased at

all, and it is the greatest Avhere the tendency to fatten was alsc.

the greatest.

In concluding this short supplementary report of experiments
on Sheep-feeding, it may be well to state, in a few words, the scope
and main bearings of the series of Papers to which it belongs,

illustrative of the relations of the food consumed to the weight of
the animal, and to the increase in live-weight produced, under
different circumstances.

In the first article on the subject, published in this Journa]!

now nearly thirteen years ago (vol. x. part i.), the chief object

was to show the comparative feeding values of different descrip-

tions of food ; and one important result arrived at was, that when
foods contain a certain proportion of nitrogenous substance, which
is generally reached in the ordinarily adopted food mixtures, the
amounts required, both by a given weight of animal within a
given time, and to produce a given amount of increase in live-

weight, were then more dependent on the amount of the digestible

and assimilable won-nitrogenous constituents than on an increased

proportion of the nitrogenous ones.

In the next series (vol. xii. part ii., vol. xiii. part i., and
vol. xvi. part i.) it was sought to show the comparative adapta-

A OL. XXIII. V
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bility of the most important improved breeds of sheep to the

modern system of early and rapid fattening, by means of liberal

feeding, combined with shelter from inclement weather. The
experiments on this subject being- made with large numbers of

animals also provided reliable data for determining the average

amounts of food, and of its most important constituents, required

by a given weight of the animal within a given time, and to pro-

duce a given amount of increase in live-weight, under the system

of rapid fattening and early maturity.

In the last volume of this Journal (vol. xxii. part i.), it was
shown how great is the expenditure of food to produce a given

amount of saleable increase when the animals are fed beyond a

comparatively moderate degree of fatness.

The results now given show, on the other hand, that there may
also be a wasteful expenditure of constituents (by the respiration

and other current functions of the body) in proportion to the

amount of saleable increase obtained, when the food does not

contain a sufficient proportion of easily digestible and assimilable

constituents, or when those constituents are not in part supplied

to the animal in the succulent condition of its natural food.

It remains to show from the results of the experiments now
under consideration, whether or not cellulose or woody-fibre,

which enters so largely into the composition of many of our

current food-stuffs, is digestible and available for the purposes of

the animal economy ? and if it be so, in what proportions, and
whether in greater or less degree according to the character of the

constituents associated with it ? But, as already intimated, as the

settlement of these questions requires the determination of the

cellulose not only in the food consumed but in the excrements

voided, the consideration of the results relating to them—though

illustrative of the feeding rather than the manure value of the

foods—is reserved until we enter into the general question of the

relation of the composition of the excrements of animals to that

of the food they consume,

Jlothamsted, January, 18G2.

X,— On the lest mode of getting in the Harvest in a had

Season. An Essay which received the Prize offered by the

Leeds Local Committee in 1861. By Edwin Eddison.

There are few subjects more important to the farmer than the

proper harvesting of his corn. My earliest experience of a wet

harvest was in the year 1816, when the blackened straw of the

barley, which looked like smoked stubble in the month of March,

made a lasting and painful impression on my recollection.
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The observations which I then made as a boy have been

serviceal)lo to me in practice on a farm in Yorkshire of 500 acres.

Darin;; the last twelve years 1 have experienced three liarvests

in which I had not a drop of rain, except what might, unknown
to me, have fallen in the night ; but I have also had to contend,

like the rest of my brethren, with wet weather in the other

seasons.

Any suggestions that I make are given, not from theory, but

practice and my own observation. My directions will be reduced

to the following heads, on each of which I propose to comment
A'ery briefly, with this preface only—that I am not aware that I

ever had a stack on fire, or was compelled to pull one to pieces.

I do not pretend to teach as one who knows more than others,

because I feel sure that thousands of farmers could teach me
more than I know ; but we all know and regret that the know-
ledge of the most experienced is very apt to live and die with

them. My object, then, is to prompt others to set me right

Avhere I am wrong, and to give to all the benefit of what little I.

know myself.

Directions

1. Reap early.

2. Make small sheaves.

5. Use single bands.

4. Leave the sheaves open as long as you can before

binding.

5. Never allow the sheaves to lie all night on the ground.
6. Make small stooks.

7. Do not use hoods.

S. Rather let corn be " muck in the stock than muck in

the stack."

9. Carefully watch it.

10. When dry, quickly cart it.

1. As to Time of Reaping.—Corn ripens first in the ear, and
next in the straw, whether it be wheat, barley, rye, or oats. I

never yet met with any one who could give me a positive rule to

know when to cut corn, and I doubt whether there is any such
rule. It has been my practice to take six ears of the corn
picked from different places, and cut them off a foot long, in-

cluding the car, and strike them smartly on the palm of the
hand, when, if the grains fall off, the corn is ripe enough to be
cut.

Much has been said about cutting early, and I decidedly
tliink it is better to cut too soon than too late. To men in the
south tliis early cutting may not be so important, but my harvest
rarely begins until September. On the 28th September, 1856,

p 2



212 Harvestiufi in a Bad Season.

I had neither housed nor stacked one sheaf of barley, and very

little of wheat or oats. In the South of England they often begin'

in July. Contrast the length of day and power of the sun, and
it needs no argument to show how important it is for us to be as

early as we can. On Laminas-day (the 1st of August) the sun
rises about 4h. 25m. in the morning, and sets about 7h. 45m. at

night. On Michaelmas-day (29th of September), which is often

the middle of my harvest, the sun rises about six, and sets about
six ; the days are rapidly shortening, the dews stronger, the

nights longer, and the sun has less power to overcome the damp-
ness : so that, however fine the weather, we rarely can begin to

house or stack the corn until half-past ten or eleven o'clock in.

tlie morning, and must usually leave work at six o\ seven at

night. Contrast this with Lammas-day, when, the sun being in

full power and heavy dews exceptional, you can often cart from
six or seven in the morning to eight or nine at night, or about

double the time. So much for the benefit of cutting early. But
again we come to the question liow early, and I fear nothing but

local experience can answer this question.

With wheat and oats, if the straw be ripe and of a good
healthy " straw yellow " colour two or three inches from the top,

and if the ear of the oat feel hard to the hand, and the ear of the

wheat feel prickly on being squeezed, they are ready to cut.

The grains should not yield a milky fluid, but feel firm on pres-

sure laetween the finger and thumb, and the straw should yield

no juice on being twisted or crushed. These signs will be
sufficient if the crop be ripening kindly ; under other circum-

stances, when you find the straw ripe at the ground reap imme-
diately, the crop will not improve by standing.

Barley should be of a uniform straw or yellow colour in the

grain and awns, and the ear should be bent downwards nearly

double. I have had barley out seven weeks, the straw of which
was freely eaten by the cattle in the yards in winter ; and though

there was much clover in it, and the stooks were several times

moved from one site to another to dry the butt-ends, nevertheless

the sample was not so bad in colour as I have sometimes seen in

barley that has been out only half the time ; but I was particular

in having it dry at last. It is very bad management, after all

your patience, to house or stack the corn when at all damp.
Never do that ; its long weatherbeaten endurance fairly entitles

it to a dry lair at last.

2. As to Small Sheaves.—A sheaf of 9 inches' diameter has the

following advantages. It gets dry rapidly, whether by wind or

sun, often in less than half the time required by one that is a

foot or 15 inches in diameter. It is more easily " set up " when
the harvester, at the close of his day, is almost worn-out with
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fatigue ; and if he have miscalculated his time, and darkness

threatens him, a light sheaf, easily lifted and carried by his wife

or child, gets properly placed; il its circumference were some-

thing like o or 4 feet, as Ave sometimes find in Lincolnshire

and Nottinghamshire, it might be left on the ground all night,

or carelessly set up, to be blown down by the breeze before

morning. Again, with small sheaves such as I have named,
vou have the further advantage that, if you are short of " hands,"

either from the Irish labourer having returned home or from the

amateur harvester having finished his holiday, with these small

sheaves a woman, or even a boy of fourteen years old, will take

the fork, and " pitch " 400 of them—about a cart-load—in ten

minutes without difficulty.

3. As to using Single Bands or Biridings.—By a single band I

mean only one length of straw, instead of the ordinary band of

two lengths. After twelve years' experience I am satisfied that

this is the best plan ; it almost dispenses with the band-maker,

and there is not so much danger of sprouting at the band as

when there are two knots instead of one, especially if the single

knot be properly tied and put inside the stook instead of outside
;

and by having one length only, you are always certain that the

sheaf shall not be too large. There is also in threshing an
advantage in having single bands : you have one knot to untie

instead of two ; you save time, and often save the threshing-

machine from being strained in bolting these knots.

4. Leave the Sheaves open.—By this I mean that when the

band is laid on the ground, and so much of the corn placed

thereon as will make a sheaf, it should be left untied, so as to

get more sun and wind in the middle of the day. When once

the sheaf is thoroughly dry, the corn is not so likely to sprout as

it would be if the sheaf were bound when freshly-cut. The
power of the sun in the middle of the day, from nine to three,

playing on the loose straw, will often save two days in making it

ready for carting.

5. Never allow the Sheaves to lie on the Ground all Night.—
Men, in their eagerness to make long days, will sometimes play

the trick of leaving nearly a day's work of sheaves on the ground.

Even in the dryest time this should not be allowed ; but if a

pelting rain should come in the night, a sheaf thus left is often

so thoroughly saturated with wet that it will take two or three

days more to dry than sheaves that have been standing. Besides,

the ears of corn being always nearest the ground, they, and the

best part of the stems of straw, are often bespattered with dirt

and sand, the corn is very dusty in the threshing, and the straw
is unpalatable for the cattle.

6. Make small Stocks.—Some persons put 12 sheaves in a
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stook, others 10, others 8 ; I prefer 10 because I find in practice

they stand up against the Avind better than 8, and quite as well
as 12. I am aware of the plan adopted in many places of putting-

4 sheaves together only. Though in theory I like the 4-shcaf

stook, in practice they do not seem to answer as well as 10, but
are constantly blown down. This may arise from the labourer's

want of practice, for I am told that in Scotland, Wales, and other

places, they stand well.

7. Never iise Hoods or Caps.—The hoods or caps are made by
turning the butt-end upwards, spreading out the ears, and making
a sort of " fantail," which acts as a roof. There is a great

difference of opinion on this point, and I will not speak positively

about it. My experience is against the hoods. In the same field

I have tried both ways ; and the un-hoodcd stooks having shown
the least sprouting, it struck me that as the straw in the hoods is

inverted, the rain may not run off" them so easily as when it

trickles down the straw in its natural position for growth ; this

may possibly cause more of the wet to lodge in the straw, and
thus saturate the ears that are covered so as to make them sprout

more than if they were exposed.

8. It is " better to have muck in the Stook than muck in the

Stack.",—All agree in this adage, but the weariness and anxiety

of a wet harvest, with the gloomy clouds or the murky atmos-
phere of October and November, often drive the farmer to impro-
per haste. Yet the greater the age and experience of the farmer,

the more you will find that he has come to the conclusion, that

there always has been a time and therefore he hopes there always

will be one for gathering in the crop ; and whilst the young man in

anxiety and haste rushes too soon to his carting in the hope that

all will be right, the older and wiser says he fears it is not dry
and waits patiently, as bygone years of wet harvests have taught

him to do. Never in any case house or stack your corn until

you can say without a shadow of doubt it is dry and ready. To
learn whether it is ready put your hand to the middle of the

sheaf, and if it be cold or damp it is not ready ; if it feel dry and
comfortable it is. ready. When it is ready and the day fine, as

soon as the dew is off, throw or rather jndl down, very gently,,

every stook, and let the butt end be put to windward. If it

happen that you can expose it to both sun and wind so much the

better, unless the wind should happen to be as furious as that

which in September, 1860, in a few hours damaged my corn to

the extent of at least 240Z. ; in such a case put the ears to the

wind. I name this because a wet harvest is sometimes a windy
harvest. In 1860 every stook in a field of 10 acres was lilown

down ; at least three-fourths of the sheaves were carried across

the field, and 5 cart-loads were actually blown over a 4 feet
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6 inch wall
;
many sheaves being found among the trees of a

half-grown plantation. Being on the spot and seeing the ha\oc

matle in the corn, I at once tried the experiment whether the

sheaf would do best with the bottom or the top put to windward.

When the butt-end met the wind the sheaf was instantly blown
away at the rate of 3 to 5 miles an hour, whilst the top end or

ears seemed to present a sort of inclined plane to the wind and to

get more firmly fixed the longer it stayed.

9. Carefully watch the Corn.—It is often said that a farmer

should see every field at least once a day, but in a wet harvest

he should see every cornfield at least three times a day. To
those who have not done this vigilantly, it is almost incredible

how quickly in the months of October and November two or

three hours of a drying wind will put thoroughly ripe corn into

a fit state for leading ; but whilst watching the corn, do not

forget to consult the barometer and the weather tables,—not that

these are always to be implicitly trusted, but still a great deal is

to be learned from both, as well as from the shepherd, the swallov,-,

and the use of your own eyes and ears.

As a wet harvest is always a late one prepare your staddles (or

stathels or brandreths, brandreys, or by whatever name the place

for the stack is called) in the field, if the homestead be above
half a mile from it. Most people think a brandreth the best

plan at all times, and it seems reasonable that it should be so

;

but 1 have tried the following plan against a really good brandreth,

and I confess that whether as regards dryness or freedom from
vermin, I could not say that the brandreth deserved any pre-

ference. Let the ground of course be perfectly dry ; cut a grip

9 or 10 inches deep all around the stack bottom, about a foot

from it, and take care that at the lowest point you have a clear

opening or watercourse, and throw the cuttings into the middle
so as to make the bottom convex. Then put a layer of straw, as

much as would be a very good bedding for a tired horse
; upon

that build your stack, and if you have not tried it, you will be
surprised to see how little you lose from damp or vermin. I

name this as an easy method of being ready for action. I should

rather build on the bare ground so prepared even without straw,

than wait a quarter of an hour, if my corn were ready in a wet
season. As an expedient, I have sometimes used layers of straw"

in the stack, but I do not think much of it ; I have also sometimes,
with good effect, placed hurdles in the middle of the stack to

create thorough ventilation ; but neither then have I here fountl

much advantage, because though more wind gets in in one place,

there is undue pressure in another.

I have also tried drying corn in a room into which hot air was
forced by a blowing machine ; and on a small scale I have tried
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tlie (Irving of the ears cut off close to the straw ; l)ut I have
no present intention of repeating the experiment, the cost being
too great. The longer I live, the more confidence I feel

in the assmance of Providence that " seed time and harvest

"

shall not cease, which surely should teach us patience and
confidence.

10. As to Carting or carrying the Corn home as soon as it is

ready.— always use one-horse carts, with hecks and shelvings,

carrying from 13 to 18 cwt. of corn in the straw; I use no cart

ropes to tie on with, and rarely lose a sheaf off the- carts. Taking
into consideration the tying and untying, occasional loss and
breakage of ropes, »S:c., I consider that this alone saves nearly 5

minutes in every load. This is an important saving in unsettled

weather, especially when days are shortened. I have often found

the " picker " (or pitcher) throw up 400 sheaves in 7i minutes,

sometimes in 5 minutes.

I have here given oim experience, but I have also read,

where I could, that of other people. Some recommend that the

stooks should l)e made of 8 sheaves only, that is, 4 of the largest,

two against two ; the two smallest at the ends, so that they pro])

the stook ; and the two longest as " hooders " or " caps " openetl

well and drawn close to each other over the other six, their butt-

ends being of course uppermost. These stooks, they say, rarely

l)low down. The caps should be tied together by twisting a

piece, say half a handful, of the butt-ends of the sheaves on both

sides. This, it is said, will sometimes, if well done, resist rain

for a month.

In Cornwall they have, or had a practice of making what they

call an " arrish-mow." As soon as the wheat is bound, if the

vv'eather is doubtful, they make a circular shock of 15 or 20
sheaves standing upright, against this lay a sheaf Avith the butt-

end nearly flat on the ground, the ears bending upwards against

the shock. Go round this and make a circle ; then Ijegin

another row outside in the same manner, keeping the knee

on the last sheaves till you have got two or three hundred.

Take care to give the ears an increased elevation, so that the

whole when finished shall have the appearance of a spire being

taper from bottom to top, and from 10 to 15 feet high. The
upper part is contracted by increasing the uprightness of the

sheaves, and the whole is covered with a sheaf of reed called a

cap, which is held on by a straw rope, and seems to resist even

long continued rain.

I think the " reed " might in Yorkshire, and in most parts of

the North of England, and in all Scotland, find a substitute in

fern, or ling, or heather, and the newly invented thatching-

machine might perhaps here be brought to our aid.
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Those who wish to read more on the subject may refer to

—

Sinclair's 'Code of Agriculture,' under the head of Harvest.
* British Husbandry,' vol. ii. p. 100.

Stephens's ' Book of the Farm,' Harvest, &c.

'Communications to the Board of Asjriculturc,' vol. iv. ji. 16G.

Johnson's ' Farmer's Almanac,' vol. i., &c.
Morton's ' Farmer's Almanac,' vol. i., &c.

Loudon's ' Encyclopa!dia of Agriculture,' "Wheat, Harvesting, <Src.

Young's ' Annals of Agriculture,' Index, Harvest.
' Koyal Agricultural Society's Journal,' vol. i., pp. 15, 447 ; vol. vi., p. 13 ;

ol. viii., p. 75 ; vol. ix., p. 501 ; vol. xiii. p. 233 ; vol. xiv. p. 305.

Leeds, Isi Jicne,\%Q>\.

XI.

—

On Harvesting Corn. By Peter Love.

Prize Essay.

This being one of the most important works on the farm, has

received much attention in every land and every climate ; the

variation of climate havins: had more to do in deciding: the course

pursued than any other consideration. If we commence our sur-

vey with the northern and western parts of the United Kingdom,
where the greatest difficulties have to be encountered in conse-

quence of the wet and changeable seasons there prevalent, we
find the wary Scotchman and the impetuous Irish under the

same atmospheric influences adopting the same modes of saving

their corn.

In the rainy districts of the West of Scotland the plan of

"rickling," or hand field-stacking, obtains, partly in consequence
of the prevailing custom of returning to tillage after the land

has for three or four years been laid down to pasture. Here
the first corn crop, which is oats, has generally a large quantity

of grass amongst it, to save which in good condition is of

much importance
;
they take care, therefore, to cut low, either

by scythe or hook, while dry, and to bind the sheaves with
the bands rather near the ears ; these in fine weather are set

up singly for a day or two ; then they are collected and
built into small round stacks, rather less in diameter at bottom
than two lengths of the sheaves, and gradually tapering till

finished at the top with one sheaf tied close to the butt, and put

on with the ears down so as to thatch all the ears of those below.

The builder stands on the ground at first and finishes with a
short ladder. If the weather is wet and precarious, the corn is

" rickled " close up to the hook, scythe, or machines ; the use of

the sickle is almost unknown. Wet never penetrates these little

stacks, because the sheaves lie elevated at the centre at an angle
which becomes higher and higher, until the last sheaf placed
vertically makes a cap for the whole. These " rickles " contain
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from 100 to 150 sheaves, and cost about 2c?. per hundred sheaves,

or iVom Is. to 2s. per acre for buikline^. When the crop is stacked,

before it has stood in the sheaf h)ng- enough to harden the grain,

a triangle is always formed of three poles about 12 feet h)ng,

fastened together at the top. This is raised on the stands with

the bottom ends about three feet apart
;

or, if stands or staddles

are not in use, then a stone or brushwood bottom is formed, with

an opening leading to the triangle so as to admit free circuhiticm

of air ; on this bottom the crop is built around the triangle in

stacks of from three to five yards in diameter, according to the

condition of the corn, and thus the grain is preserved from

heating and the straw from damage. In the western and midland

counties of Ireland a similar system prevails, with this differenc e,

—that there the crops are all reaped and tied into very small

sheaves, and that in building the field-stack, the builder kneels

on the stack, which is objectionable, because the sheaves get packed

too close, and the wind and air cannot permeate the stack freely.

About thirty years ago, John Love, Esq., of Oakfield, in

the county Kildarc, invented a plan of making round shocks,

with twelve sheaves and four small head sheaves, which, while

they resisted the rain, permitted the wind to act on the whole

mass ; this costs about three halfpence per hundred sheaves. The
damage done by these shocks standing too long in one place upon

grass-layers in wet seasons, induced the author to invent a simple

contrivance, at the cost of I2s. 6c?., which enabled two men to move
these shocks bodily, at 6cZ. per hundred shocks of 16 sheaves each.

This contrivance consisted of two bars of ash, three inches in depth

by 1^ inches thick, and seven and a half feet long, rounded

at the ends for the hand to hold by ; two three-quarter-inch round

rods of iron, four and a half feet long, are fastened into the flat

side of one of these ash bars, at about a foot from each end ; cor-

responding holes being made in the other bar to receive the two

rods so that the bars can be drawn close together or slid apart

at the will of the carriers. From the inside of the said ash bars

project four iron teeth, three inches long, set fifteen inches apart.

The carriers set these bars wide enough apart for them to pass

over the shock, and lower them to within two-thirds of the

bottom
;
they then press the' bars together, and the teeth enter

into the shock, which is thus tightly grasped and lifted bodily on

to fresh ground. With this simple contrivance two active men
can, with a good crop, move shocks at 6fZ. per hundred. hen

the shocks are few and far between it will cost more.

As we travel from the North of England southwards, or in Scot-

land from the west, eastwards, we find that these extra precautions

die away, until even the practice of putting head-sheaves on the

shocks gradually disappears, and the grain and straw are alike

left to the mercy of the climate, which of course seldom does
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much clama<?o, or the aitelligence of the fanner would prompt
him to adopt the same means as others to prevent the; h)ss. Still

there are occasional seasons, such as those of 1841, 1845, and

1860, in which the plan of making shocks well capped and secure

would have saved a vast deal of both grain and straw, which as

it was were bleached and damaged. With the present rage for

cutting corn green, capping is found to retard the hardening of the

grain, and may be dispensed with, if the sheaves, placed with

the knots of the bands turned inwards, arc made to straddle

properly, the ears being well pressed home together, and each

pair of sheaves in the shock so adjusted that they can stand alone

unpropped, even if some of the other sheaves be removed.

Before entering into the expense of the various operations of

which this Essay must treat, it will be desirable to calculate the

annual expense of keeping a farm-horse. The keep may be
thus estimated :

—

For 32 winter weeks— £. s. d.

32 bushels of oats, at 3.s- 4 K! 0
32 bushels of beans, at 5fl 8 0 0

56 cwt. of carrots, at Is 2 1(3 0

Wheat-diatf gratis.

For 20 summer, &c., weeks

—

20 bushels of beans, at 5s 5 0 0
5 tons of green rye, tares, Italian rye, or clover, equi-

valent to one ton of hay, at 3 0 0

Total for food 23 12 0
Blacksmith's bill, shoeing and mending traces,

&c 12s. Gf/.

Harness-maker's, oiling, &c. 7s. 'od.

Interest and tear and wear of harness, 10 per

cent, upon 3/. 10s 7s. Od.

17 0
InsiTrauce of life, with tear and wear on 35?., the value of

horse, at 10 per cent 3 10 0

28 9 0
Tear, wear, and interest on machines, &c., for preparing

food, 10 per cent, upon 11. 10s 3 0

£23 12 0

Further, as to the rate to be charged for the use of a horse^

this ought to vary with the demand for his service at different

seasons. There are not more than 250 working days in the

year in all. Of these

—

£. s. d.

60 days for harvesting and seeds, charged at 3s., will make 9 0 0
90 for manure carting, root-harvesting, &c., at 2s. 6d ..11 5 0
100 days at slack time, charged at Is. 8c? .. .. 8 G 8

£28 11 8
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—a sum which agrees with our estimate of the total cost of

keeping; a horse.

I shall now proceed to the consideration of my subject in

reference to the various methods of harvesting practised in

England, viz. : reaping high, reaping low, bagging, mowing,
machine-mowing, and machine-reaping ; in all of wliich I have
had nearly thirty years' experience and close observation. For
above twenty years I have been in the habit of taking the num-
ber of sheaves, of a given size, as the fairest and best test of the

economy of those dif?'erent systems, in all their bearings, as to

cutting, carting, stacking, thatching, and threshing.

I find that a full crop of wheat gives about the following

number of sheaves per acre (of from 8 to 10 inches diameter) :

—

when reaped high, 160
;
bagged, 180 ;

mown, 200 ; machine-
reaped, 170

;
machine-mown, 180,for eachfoot in length of stratc.

Oats give about a fifth more ; and barley, when free from
seeds, a third more, but with a layer often double.

We may take as our standard a crop of wheat, one of about 40
bushels per acre, the straw of wliich will be about 5 feet long

;

this, if reaped 18 inches high will give 560 sheaves ; which at

the price of Is. 9c?. per hundred, will cost 9*. Wd. per acre for

reaping. The same reaped low, at 6 inches, gives 720 sheaves
;

and at the same rate, costs 125. Id. per acre.

Bagging should be done so as to leave a stubble 3 inches

high, and will in the aforesaid crop produce 855 sheaves, which,

at Is. 2d. per hundred cost, 9s. W\d. per acre. Mowing is

done at about the same height as bagging, at the price of

lO^d. per hundred sheaves
;
producing 950 sheaves, and there-

fore costing 8s. 3|c?. per acre.

By machine-reaping I mean the work of such reaping-ma-

chines as by manual or mechanical power deliver the crop in

parcels large enough for sheaves ; such are Hussey's, McCor-
mick's, Dray's, and others made on the same model by other

makers. Among these Dray's stands foremost, which, with

fair management, will cut an average of 8 acres a day, or 120
acres in 15 days, which will represent the average quantity cut

in a season. The tear and wear of the implement must be

distributed over that number of acres. If this be estimated at

20 per cent, on 30Z. (the average cost of the reaper, including

carriage and extras,) the charge for the use of the implement
amounts to Is. per acre on these 120 acres. Three horses will

also be required, at 3s. apiece per day ; likewise two good
laliourors at 4s. each including beer, who take it in turns to

<lrive and to deliver the crop. These together cost 17.f. for

the 8 acres, or say 2s. per acre, which with Is. for wear, &c.,

of machine, gives 3s. as the whole cost of machine-cutting and
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layina: in pc-vrcels ready for tying into slieaves. Our standard

crop when thus harvested will produce about 810 sheaves, which
for tying and shocking will cost AhL per hundred, or 3.9. per

acre
;
making, with 35. for cutting, a total cost of G.v. per ac:re.

Bell's, Burgess and Key's, Lord Kinnaird's, Smith of Dean-

ston, and Crosskill's, are all swathe-delivery or mowing-machines,

which ought to take a wide cut, or the swathe will be so thin

that the cost of gathering runs away with much of the saving-

effected in cutting.*

The differences to be found in the reports of various persons

who have used these machines, have arisen chiefly from the

different management of their respective drivers, upon which
both the increase in bulk of the straw cut, and in the cost of

gathering and tying has depended. Having used these machines

more or less during the past nine years, I will now give an estimate

of their expenses for a swathe of about five feet in width. These

machines, with extras and carriage, will cost about 50Z. ; if we
allow 10/. (or 20 per cent, on the prime cost) for wear and tear

and for repairs, and assume that 150 acres is the extent which
each will cut in an average season,—then lOZ. distributed over 150
acres will give Is. Ad. per acre as the charge for the use of the

implement ; to this must be added the cost of men and horses.

Now 4 horses at 3s. per day as before, and one man at 4s.

including beer, making together 16s., will cut 10 acres a day, so

that the charge per acre for men and horses will come to Is. Id.,

and the entire cost of cutting to 2s. lid. The number of sheaves

on our standard crop will be about 850, which for gathering,

tying, and shocking, at 7d. per hundred, cost about 5s. per acre,

with about 3s. for cutting ; about 8s. per acre in all. For upwards
of twenty years I have paid for cutting and carting my crops at

per hundred sheaves, finding this the best criterion to go by, as

the immense difference in the bulk of straw produced by dif-

ference of soils, as well as by high or low farming, renders any
other standard defective.

Coming next to the carting, I have always had this done at a

• From my experience in this description of machine, which began in 1834,

I have come to the conclusion that the power is principally absorbed in driving

the machinery and dividing the corn to be cut from that left standing, so that

little extra force would be required for taking a foot or two more in width ; I have,

therefore, urged on the makers the expediency of increasing the width, especially

in the machines which are propelled, which, if made with an eight feet wide cut,

would give plenty of room for three horses working abreast. As we increase the

width of swathe, we at the same time reduce the distance to be travelled by the

horses in cutting, and the workmen in gathering and tying up ; with a four feet

width of cut the horses must travel 2 -['g miles per acre, and the binders the same
;

while with an eight foot width of cut the distance is only li,'^ mile, or half the

distance, which will lower the expense of gathering and binding by at least Id.

per 100 sheaves.
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halfpenny per hundred sheaves for each hand they pass through

until finally laid on the stack ; this provides for pitching, loading,

unloading, handing to stacker, and stacking, besides a man
who sees that the stack is going up all right, and gets on the

platform to repitch when the stack gets too high for the man on

<"art or waggon to reach the top ; this gives ?>d. a hundred sheaves

as the expense of manual labour in carting and stacking ; the

cost of horses and drivers depends on the distance of the stack

from the field. A horse will go and return a quarter of a mile

in ten minutes (at the rate of three miles an hour) ; and two
loaders and two pitchers will load 240 sheaves in the same time

;

therefore for every quarter of a mile between the field and stack,

an extra horse, cart, and boy will be required ; of course inter-

mediate distances must be met, either by more horses going more
slowly, or fewer going faster. Inasmuch as expedition (when the

crop is fit) is of the utmost importance, and three horses and

carts or waggons are the smallest number that can insure the

harvest-men against loss of time,—the minimum cost for horse-

labour with the drivers will be about two-pence .per hundred

sheaves, and for every additional quarter of a mile in distance

two-thirds of a penny.

A considerable saving of cartage will obviously be effected if

for the central farm-steading, which may be called the Scotch

plan, there be substituted that of having several field barns.

This system has been introduced into England, together with

the moveable steam-threshing machines, which have in many parts

quite superseded the old method, because they can thresh the corn

in less time than was once required to put it into the barn.

Economy in thatching is another point for consideration.

This item of expenditure becomes more costly as the bulk of the

straw is increased by the use of other implements than the sickle,

as the size of the stacks is diminished, as the slope of the top or

roof is increased, and as the stacks are allowed to increase in size

as they go upwards, which shape also involves an increase of

labour, because a greater portion of the sheaves have then to be

thrown up above the level of the carts.

The stacks, therefore, should be made of as large a size as cir-

cumstances will permit, and this size will be ruled by the number

of sheaves which can be threshed in a day, which will commonly
be 8000, or the produce of about 10 acres, yielding 40 quarters

of wheat ; at all events the size of the stacks should be so regu-

lated that one, two, three, or more, should constitute a day's

thrashing.*

* Where small stacks are thought desirable, they should be so placed in pairs

that the two may be threshed without moving the machine and engine, and thus

sacrificing nearly an hour of work.— P. H. F.
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I have boon in the habit of building my stacks on stackllos

30 I'oct hjng and 12 feet wide, the ends being circuhir. Com-
mencing in the middle, the first outside sheaves are allowed to

project 6 inches over the frame, and the next two courses overlap

to the same extent, which brings the width to 15 feet ; the walls

or sides are then carried up so nearly vertical that when 12 feet

high the width has only increased by 18 inches ; the head or roof

is then put on at an angle of 45 degrees, which settles down to

about 40 degrees : these stacks hold about 8000 sheaves, reaped

low. They require nine square of thatching, costing Is. per

square, which comes to l\d. per hundred sheaves. If the crop has

been bagged, the cost of thatching is about llfd. ; if mown, Iff/. ;

if high-reaped, Id.; if machine-reaped, l^fZ. ; if machine-mown,
Wd. per hundred sheaves. The thrashing I have found to cost per

hundred sheaves an average of lOrZ. for high-reaped sheaves,

\s. for low-reaped. Is. 2d. bagged. Is. 2>d. mown. Is. \d. machine-

reaped, and Is. 2d. machine-mown.
1 have put together these various costs in the following table :

—

Operations.

Trice

per

\\m

Sheaves.

High
Reaping

540
Sheaves. Price

per

lou

Sheaves.

Low
Reaping

720
Sheaves. I'rice

per

100

Sheaves.

Bagging
Low
850

Sheaves. Price

per

lOo

Sheaves.

Mowing
Low
975

sheaves. Price

per

100

Sheaves.

Machine
Reaping

810
Sheaves. Price

per

1
00

Sheaves.

Macliine
Mowing

850
Sheaves.

Cutting and \
shocking . 5

Carting and

)

stacking .
5

d.

21

4

Per acre.

£. s. d.

0 9 11

0 1 9i

d.

21

4

Per acre.

£. s. d.

0 12 7

0 2 4i

d.

14

4

Per acre.

£. s. d.

0 10 0

0 2 10

d.

lOi

4

Per acre.

£. s. d.

0 8 6

0 3 2

d.

9

4

Per acre.

£. s. d.

0 6 0

0 2 8J

d.

11

4

Per acre
£. s. d

0 7 10

0 2 10

Thatcliing .

Tliresliing .

1

10
0 0 5i
0 4 G 12

0 0 9i
0 7 2i

li
14

0 1 oi
0 9 11

li
15

0 15
0 12 1

li
13

0 0 lOi

0 8 7

U
14

0 1 Of
0 9 U

Total cost per 7

acre . . .5
40 0 16 8i 1 2 m 33i 1 3 9i 301 15 2 27i 0 18 2 30i 1 1 7i

Cutting and \

cartins stub- >

ble . . .J

Loss in value V

of straw . J

0 3 9

0 9 4

1 1 9 1 2 Hi 1 3 9i 1 5 2 0 18 2 1 7 7i

On all these systems, except that of high-reaping, autumn cul-

tivation can be carried on even between the shocks, if these are
carefully set up in straight rows. It may be satisfactorily shown
that the saving effected by high-reaping is more than coun-
terbalanced by the cost of harvesting the stubble and by the

deterioration of the straw. To prove this point I carefully

removed the straw off four square yards of ground and set it up
even at the bottom, when I found that the top foot gave at the rate

of G cwt. per acre, the second 6 cwt, the third 7 cwt., the fourth

8 cwt., the fifth 9 cwt., and the sixth 10 cwt. per acre in round
numbers on a full crop. As the standard crop taken for our cal-
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culations is 5 feet high, the quantity of straw deteriorated will be

15 inches, which, at 9 cwt. per foot, gives 11 cwt.
;

this, as

straw, is worth at least Is. per cwt. for manure and 2d. for litter,

or 14(Z. in all. On the other hand, as stubble, its value for

manure is diminished by one-half, or 6(Z. per cwt., whilst for

litter it is totally unfit, being always cold and damp when so

applied. This deterioration, therefore, on 11 cwt. amounts to

Is. 4(1. per acre, to which, if we add 'ds. 9rf. for the expense of

cutting, gathering, and carting home the stubble, we have lls; Id.

as our expense^and loss to be added to 16^. 8d., the cost at harvest-

time, or 11. Is. 9rf. in all ; which shows that high-reaping is the

most wasteful and expensive of all the methods in use, the reap-

ing-machine being more economical by about 50 per cent., whilst

low-reaping and bagging are 9 per cent, more expensive than

machine-mowing ;
hand-mowing being more expensive than any

except high-i-eaping.

As dispatch is of the utmost importance in harvest, the reaping-

machine and mowing-machines that take a wide cut must rapidly

come into use. The custom of mowing barley and oats, and

carting them loose, is most slovenly, and, as far as oats are

concerned, very wasteful, besides being at all times injurious

to the fodder. Barley, however, is thought by many to malt

better when got loose after turning, because every grain will thus

receive the same exposure to the weather, and consequently sprout

alike ; but as the land gets better cultivated and heavy crops

become the rule, farmers will be weary of the everlasting job of

carrying heavy crops loose, and be induced to tie up more and

more every year, even if the barley has been previously left in

the swathe till properly weathered.

An opinion is generally prevalent that a great difference in

the quality of the straw is effected by climate, and to a small

extent this is the case ; but far greater differences arise from the

condition of the soil as to manurial matter for the nourishment

of the crop, and from careful harvesting, by which the scorching

heat of the sun and bleaching effect of wet are avoided. The
truth of this may be inferred from the small value put upon

straw as fodder in those districts, where the slovenly system

of mowing and carting barley and oats as loose corn obtains.

It is to be hoped that the high price of mutton and beef may
cause these farmers to see the vast value of well-saved straw

as the most economical means of supplying those fibrous ele-

ments of food which are indispensable for ruminating animals.

It must be admitted that in a fine harvest barley and oats are

more quickly though more expensively saved when loose, because

if the crop is tied up and shocked it will require three times as
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much fielding before it is fit for the stack and safe from risk of

heating.

But as the object of cultivation is to aid nature to produce the

greatest possible supply of bread and meat for man, it is surely

unwise to sacrifice by mismanagement any of the elements that

go towards forming this supply ; and it therefore must be right

to cut down the crop dry, tie it up dry, and shock it up securely,

that it may remain internally dry, however wet the season may
be, until it be fit, or until the fine weather comes, that is always

given in due season for securing the crops of the farm. We all

know that the best hay is made in dry, sunless weather, which
shows that the sun deteriorates its quality; we also know that

every shower extracts from it some of its flavour and nourish-

ment
;
yet how often do we manage our straw or grain crops as

if there was no value in straw worthy of our consideration ! After

travelling through all Great Britain and Ireland, as well as the

greater part of the continent of Europe, I have come to the con-

t:lusion that if there is any unfailing criterion of a backward state of

agriculture, it is the quantity of land mown for hay to be con-

sumed on the farm. All enlightened men know that the value

of well-got hay for fodder is not more than three times that of

well-saved straw. For instance, if we value hay at 60s. per ton

and straw at 20s., and put one beast to winter on the hay and
another on the straw, with 40s. worth of oilcake or meal, there

is little doubt which will do the best, and produce the most and
best manure.

For the convenience of autumn cultivation, all crops should

be cut low and shocked up in straight parallel rows, pretty wide
apart, so as to allow cultivation to proceed, even though the

weather should retard the carting of the crop. It is well known
that bagged, mown, and machine-cut corn does not bind so

closely in the sheaf as when reaped, therefore the wind and air

more rapidly extract the moisture out of the grain and straw of

the former than the latter : also that wet does not so readilv

penetrate the former as the latter
;
consequently all those crops

that are bagged, mown, or machine-cut are sooner fit for carting

than reaped ones.

The best situation for stacks is an exposed one, open to both

sun and air ; and they should not be set too close together, that

wind and sun may the more freely operate upon them ; also that

in case of a fire it may not spread from one to the other ; also

that the engine and thresher may be set down on the lee side

while thrashing out the grain. The best position for stacks is

by the side of a good hard road, and if they are long stacks or

reeks, the ends ought to stand north and south, that the sun may
VOL. XXIII. Q
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shine equally on botli sides. We do not believe that the system

of setting stacks in the fields where they grow is the most econo-

mical
;
they should be placed on the most convenient spot as near

the homestead as three carts, when carrying the crop, can deliver

them ; on the threshing day the cavings, chaff, and grain will

then be within a moderate distance for carting to the straw-barn

and granary, arid the straw must be stacked till wanted, when it

may be carted home by teams when returning from fieldwork.

The working of the portable engine and threshing machine has

shown how inexpedient it is to waste a fine day fit for threshing

out of doors in carting crops into the barn, to be there threshed
;

in fact, barns to hold crops in the straw are no longer required,

and they should be converted into places for preparing food for

cattle, or stalls for feeding, with a good plaster-floored granary

above. When new buildings are erected, all that is required as

stowage for corn is a granary, which should be erected over a

good cart and implement shed. Instead of barns, what is now
most required are places for cutting chaff, pulping roots, grinding

corn, and breaking oilcake ; in fact, a food-factory, where the

straw, roots, &c., can be manipulated into food containing all the

elements found in the richest feeding pasture, which developes

both fat and flesh with economy and despatch : thus we may
produce a harvest of beef and mutton equal to the requirement

of our fast-increasing population.

Northampton.

XII.—On the Economy of Carting. By Peter Love,

Northampton.

In the preceding Essay on Harvesting Corn, mention was

incidentally made of the great saving in the labour of carting

that might be effected by the introduction of field-barns and

yards. This subject appears to deserve a separate notice, which

will necessarily bring also under our consideration the great

practical drawback Avhich arises from the irregular shape of

many of our farms.

In order to calculate this waste of labour, a particular case

must be taken, under a certain rotation. Let us take that of an

arable farm of good strong loam, wprth from 40s. to 50s. per

acre, cultivated on a six-course rotation, and suppose its area to

be a square mile, or 640 acres, which will give 105 acres for

each shift, with 10 over for roads, yards, and waste.

If there be on such a farm one central homestead, the mean

distance for carting will be half-a-mile ; if four field-barns were
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substituted for this, that distance would then be reduced to a

quarter of a mile.*

The substitution of four field-barns and yards, even under the

most favourable circumstances, would therefore diminish the

cartcige by one-half. Let us further consider how important an
item in the annual expenditure that of cartage may be in such a

case as that before us. The rotation on such a farm may be
stated as follows :

—

1st year, turnips and swedes.

2nd „ barley.

3rd ,, clover and grasses.

4th year, wheat.

5th „ half roots, half pulse.

Gth ,, wheat.

We shall, therefore, have 3^ shifts, or 367^ acres, in grain and
pulse crops, producing straw for litter and manure ; and
shifts, or 15 7J acres, in roots.

The amount of produce to be carted on such a farm may be

thus estimated :—Of the turnips and swedes grown in the first

year, 5 tons per acre may be drawn. Again, of the 52 acres of

land in roots in the fifth year, we may assume that 20 acres are

in mangold and 32^ in swedes. This land will have been highly

manured, so that we may reckon on all the mangold and 10 tons

per acre of the swedes being drawn and carted. Setting the

mangold-crop at 30 tons per acre and the swedes at 20 tons,t the

total amount of roots to be carted will therefore be :

—

Tons.

105 acres of turnips, at 5 tons per acre 525
20 „ mangold, at 30 tons „ 600

32J „ swedes, at 10 tons „ 325

1450

* This statement may be illustrated in the A B
following manner :—Suppose A B C D to be
the area of a square mile, subdivided into 4
squares or shifts of equal size : then if H be
the central liomestall, the point of mean dis-

tance in each of the shifts will be as at

a-^ x^, x^, X*, and if roads at right angles
divide the shifts, we may assume that x is

reached from H by going on the road to P,
and thence over the land to x, and the dis-

tance HP + P^; = 2HP = JBC = J amile.
If, however, 4 field-barns were erected at
,ri, x\ &c., the new point of mean distance
would be as zXy, and that distance (xq+qy)
would = H P, or ^ of a mile-

t On an average of ten years I grew 36 tons 10 cwts. of mangold per acre; and
S"? tons per acre of swedes on an average of thirteen years ; the swedes being
early sown and the land cultivated nine inches deep ; but for a general statement
the quantities as given above are high enough.—P. L.
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Tlie produce of straw from the grain-crop may be estimated as

follows :

—

Tons.

210 acres of wheat, at 1 ton 15 cwt. per acre 3(35

105 „ barley, at 1 ton 10 cwt. • „ 157
52 „ pulse, at 1 ton 10 cwt. „ 78

In all G02

For the profitable consumption of roots we shall require an
admixture of 1^ bushels of straw-chafF with each bushel of roots

;

or at least 1 ton of straw to 8 tons of roots, supposing, as in our

case, that but little hay is made or consumed. From 180 to 200
tons, therefore, of this produce of straw and stover will be
required for food ; and about 400 to 420 tons will remain for

litter, which will be converted into about 1500 tons of manure.

It has been shown in the Essay on Harvesting Corn that

harvest-cartage costs two-thirds of \d. per quarter of a mile per

100 sheaves ; and on such land as this, there will be, on an
average, 850 sheaves per acre over 367^ acres of corn and pulse

crops ; therefore the extra harvest-carting will, in our case, cost

8/. 15s.

The carting of manure and roots in the autumn and winter

season, when roads are bad and days are short, is a much more
tedious and expensive process, and cannot be set at less than

I5. per mile, or 3c?. for a quarter of a mile. At this rate, the

extra carting for a quarter of a mile would cost

—

£. s. d.

For 1450 tons of roots 18 2 6

„ 1500 tons of manure 18 15 6

Or together 36 18 0

which, with the extra harvest-carting, 8/. 15s., comes to 45Z. 13s. :

or, if account be further taken of the saving made in carting

green stover and hay, the total saving may be fairly reckoned

at 50/. a year.

The author has here called attention to the extra cost of

carting from distant buildings under the most favourable circum-

stances which can be imagined. Practically, the admixture of

grass-land with the arable (the former being generally laid near

to the homestead), the irregularity in the shape of the farms,

defects both in the number and direction of the roads, besides

the annexation of outlying fields and holdings, tend greatly to

increase the average distance of carting, as well as the extra dis-

tance which might be saved by the erection of field-barns. It

may be well then further to direct attention to the very great waste
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of power and sacrifice of convenience which has arisen on many
estates from the random manner in which the land has become
gradually aggregated into irregular holdings.

The size of farms has generally been on the increase, and the

tenants, anxious to get a little more land, have been glad to secure

whatever chanced to fall vacant, wherever it might be situated
;

and such makeshifts have been indolently perjietuated.

Meanwhile such a farm as we have been considering will have

undergone a great transition. Of such strong land no small

portion was probably once in pasture ; and it mattered little if

the cows had a rather longer walk, or a few tons of hay longer

carriage from the field ; for the manure-cart never visited the

pasture, and the sheep fed on it by day lightly carried off their

teething to the night-fold on the arable ; bare fallows were in

vogue, root-growing little practised and less understood ; so that

an estimate for carting 1450 tons of roots on 600 acres would
have been appalling ! From the same change in management,
since the amount of manure made depends on the roots consumed
as well as on the straw grown, the increase of manure to be carted

must also have been considerable. Nevertheless, although the

importance of having a compact farm very much increases as

agriculture advances, there is often an opposing vis inertias, which
is too great to be overcome by the average desire for improvement.
The person most directly interested in such a readjustment is

the occupier of the land, on whom the burden directly falls ; so

that unless the agent or landlord be unusually energetic and far-

sighted, they will not urge a point Avhich will entail on them
tiouble, debate, and possibly ill-feeling

;
yet, unless they take

the initiative, the question cannot be mooted, and unless they

urge it vigorously, it will not be satisfactorily solved. The
tenant, however in the abstract he may admit that the fields

might lie better and be readjusted with advantage, will still be
apprehensive of inconvenience, and suspicious of loss from any
proposed exchange of land ; his plan of cropping will be some-

what deranged, and never will the virtues of the departed be
more highly estimated and extolled, than those of the fields which
he is expected to cede to his neighbour. If, then, any proprietor

be prompted to review the map of his estate, with a view to

removing the most glaring instances of inconvenient allotment of

his fields, he should buckle himself up for the task with some
strength of purpose. Even in i-ecently enclosed parishes, al-

though the benefits derived from re-allotment were very great,

still the redistribution of the land was often very imperfectly

conducted, either from the obstinacy of owners and the dread of

legal difficulties, or because agricultural interests were but im-
perfectly appreciated and attended to when this great step in
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advance was made. Local attachments, which had then to be
respected, may now perhaps have ceased

;
and, as education

has advanced, a power has been gained of foreseeing and esti-

mating the benefits to be derived from a proposed change, which
is, generally, entirely wanting in uneducated or ill-educated men.
An interesting account will be found in the Journal of the

Bavarian Agricultural Society for February, 1860, of the manner
in which reallotments and enclosures are conducted in that

country. Nowhere does the work seem to be more needed
;

for in the first revision spoken of, the prime mover of the work
had 400 plots of ground scattered here and there, to form an
estate of 1500 " Tagwerke," and these were exchanged for seven

fields. But nowhere does the kindly, genial temperament of the

nation appear to greater advantage ; for by the aid of a govern-

ment district-engineer, the matter is amicably arranged, in spite

of attempts at overreaching, without legal proceedings, and a

cross is erected and consecrated to commemorate the auspicious

event. The force of public opinion is probably brought to bear

on impracticable opponents, for one Hagel is denounced as such

;

and, at the same time, proprietors who show liberality and public

spirit are suitably mentioned : but happy is that society in which
such influences are sufficiently telling to prevail over the general

selfishness which among ourselves is mostly tolerated, if not

recognised as natural, and, in some sort, right.

In England, although the work of enclosing is almost complete,

there are still many estates on which in no other way could so great

improvements be made at a moderate outlay of money, time, and
thought, as by a judicious readjustment of the different holdings.

It is a work, however, that will try the temper, discretion, and
practical knowledge of the agent. If he work by the map only,

or if he be too impatient and dictatorial to listen to suggestions,

or too ignorant of practical details to appreciate the tenant's

explanations ; or again, if he be not firm enough to carry through

a well-investigated measure in the face of some opposition ; he

had better remain quiet, and draw his salary. If he does his

work well, his best reward will be, when the sturdy, honest, illi-

terate man, who put up his back most resolutely against these

changes, in a few years admits handsomely and publicly the

great good which they have done.—P. H. F.
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XIII.

—

Destructive Insects and the Immense Utility of Birds.

Extracts from <a Pamphlet dedicated to Agricultural Societies

and Schools. By Frederic de Tschudi, President of the Agri-

cultural Society of Canton St. Gall, Switzerland. Translated

from the Second French Edition, by Henry L. B. Ibbetson.

That we may the better understand the importance of birds to

mankind, let us examine the lives and habits of these little

creatures, and the position assigned to them in the marvellous

economy of Nature. A simple view of their organisation and
mode of life will at once show us that the orders of birds whose
daily and principal food is drawn chiefly, if not entirely, from
the animal world, are those which exist both in the greatest

numbers and the greatest variety. In Germany and Switzerland

150 different species are known, some sedentary, others more or

less nomadic. The most numerous order 6i all is that of the

Insectivora, which includes the warbler (^Sylvia orphcBO), the

yellow wren (^Sylvia trochilus), the stone-chat \Saxicola rubicola),

the lark (^Alauda), the Alpine warbler (^Accentor Aljnnus) , the

white wagtail (Mofasilla), the fieldlark {Anthus arboreus), the

great titmouse (Pams major), the spotted flycatcher (^Muscicapia

grisola), the throstle {^Turdus musicus), the great cinerous shrike

(^Lanius excubitor),—the order numbering altogether more than

80 species. Few of these eat vegetable food, by far the larger

number living exclusively on animals. The next most numerous
order—that of the Palmipedes—of which there are about 40
species (some of which are rarely seen in these countries), also

lives for the most part on animal food. Swans do not disdain it

;

geese are the only members of the order which steadily refuse it.

The Grallae, which form a group of about 30 species, are almost

entirely dependent on animal food. Birds of prey—Rapaces

—

numbering as many species as the preceding order, of course

feed exclusively on animals ; whilst of the family of the Gal-
linae, in which there are about 20 known species, the following

members prefer animal food :—the water rail (^Rallus aqnaticus),

the common loot (^Fulica atra) ; the partridge (^Perdix), wood-
grouse (Tet7'uo), bustards (^Otis turda), do so at certain periods.

The Zygodactyli, consisting of 12 species, are very eager after

animalculcB ; the European nuthatch (Sitta Europcea), the wry-
neck (Yunx torcpiilla), and possibly the woodpecker (Picus)

and cuckoo (CucuHus canorus), being the only ones which in

autumn eat berries and seeds. The order of Granivora, which
includes the families of the chaffinch (Frinyil/a),- the house-
sparrow (Fringilla domestica), the serin-finch (Pringilla serinus),

the linnet (Fringilla lissota), the bunting (Fmberiza), the haw-
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finch (Loria locotJiraustes)—in all about 30 species—have not a

full right to the name which their order bears, since all the

buntings, all the chaffinches, and all the sparrows consume
during the summer as much animal as vegetable matter, if not

more. The only birds which feed exclusively on vegetables are

the pigeon tribe, including about 5 species.

Thus one order only, comprising but one single family,

together with a few scanty families taken from other orders,

forming when put together but one-twelfth or one-thirteenth

part of our birds, constitutes the total of those which exclusively

consume vegetable food. There is also another fact not devoid

of interest to the agriculturist, viz., that the Granivora principally

choose and prefer the seeds of obnoxious plants, of which they

destroy vast quantities.

This rapid survey is suggestive of highly important c,on-

siderations. It brings under our notice the great and inva-

riable harmony existing in Nature in the distribution of the

earth's produce ; for when we come to consider the sort of

animal food that birds make use of, we cannot deny that they

tend to the preservation of the vegetable kingdom. In effect, all

the Insectivora, the Zygodactyli, the Grallap, nearly all the Pal-

mipedes, the species of Gallina* and of Corvi, a part of the

Granivora, and even the greater number of the Rapaces, either

feed exclusively or partially on those classes of animals, such as

beetles, caterpillars, larva>, flies, Neoroptera, Hymenoptera,

Rhinosimus, spiders, Crustacea, worms, and Mollusca, which by

their extraordinary powers of reproduction threaten, and some-

times more than threaten, to destroy the vegetation existing on

the earth's surface. Many of the larger birds feed also on mice

and reptiles, which, though insectivorous themselves, would end

in being troublesome through their numbers. Truly Providence

does not, to our mind, always make use of the simplest and

shortest way of realising its object ; but its views are themselves

so varied, that innumerable agents are constantly at work to

secure the end. It unfolds itself in a thousand different shapes,

and displays its wealth in apparently contradictory contrasts.

Thus in the Insect world we meet an assigned limit, combined

with infinite variety of form and immense profusion of species.

Like Birds and Mammalia, it possesses its Herbivora and Carni-

vora most wisely distributed. Where vegetation is most luxu-

riant, we find more Coleoptcra than Phanerogama ; and amongst

these beetles the Herbivora predominate. In mountainous districts

Phanerogama surpass the Coleoptera in numbers ; whilst in the

higher regions of the Alps, these last disappear long before the

former ; and amongst the insects and spiders which exist beyond

the limits of eternal snow the Carnivora are more numerous than
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the Herbivora, this arrangement being evidently for the express

purpose of protecting these last and scanty remnants of vegetation.

The vegetable world is the base on which the higher orders

of creation are built up. Without plants, animals cannot exist

;

for even the Carnivora are indirectly dependent on vegetation.

If Providence is pleased to produce innumerable hosts and

varieties of the smaller animals, it imposes, as it were, a certain

limit on itself, by proportionately and gradually placing, where

necessary, numbers of Carnivora ; and if the wide-spread tribe of

birds be destined to feed on animals of an inferior order, it thus

provides a means for the maintenance of a perfect balance between

the protectors and destroyers of vegetation. Birds are Nature's

soldiers, and keep in subjection the inferior animals. If some
amongst them constitute an excellent part of the food of man,
furnish him with eggs, with useful feathers, or with a good
manure, all these services are scarcely worthy of notice when
compared with their labours in the destruction of insects. For
tliis especial duty the most essential of their organs have been
adapted—their sight is piercing, and even the very smallest among
them possess the most extraordinary powers of digestion—whilst

their great activity and lightness enable them to exercise their

calling incessantly and where most required. The reproductive

powers of birds and their instinct of migration are also due to the

office imposed upon them. When in the North the insect world
drops into its wintry repose and sleeps under layers of deep snow,

then most of the bird tribe fly to the South, there to perform the

same duties ; whilst those which remain all the year round in one
place gather up the larva", the eggs, the nests of insects, the few
flies or spiders which may be tempted out of their holes by a

sun-ray, and the Coleoptera which gnaw the barks of trees.

In these days it would almost appear as if the great and
important services rendered by birds were insufficient for the

purpose ; for complaints are heard from Germany and Switzer-

land that they are invaded by swarms of those varieties of

destructive insects which are habitually seen in small numbers
only. They lay waste green meadows, vegetable-gardens, crops

of wheat or flax, fruit-trees, and forests
;

they torment alike

animals and men, take us by surprise, and destroy our prospects.

Amongst the beetles, the cockchafer is our most declared

enemy. When in its last stage of development it destroys the
blossoms and leaves of trees

;
but, still more dangerous in its

larva state, it gnaws the roots of plants, and, appearing in

alarming masses, often devastates Avhole countries. This beetle

might be made of use, in more ways than one. In the first

place, its carcass is an active manure, a good food for fowls, or,

if well dried, even for cows, whose milk it will then increase.
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Some chemists have succeeded in extracting from them a good
brown colour and a good Prussian blue ; much oil, too, can be
got out of them, 16 measures of cockchafers giving 6 measures

of oil. A clear gas and a fair sort of cart-grease may also be
manufactured from them ; whilst cooks even turn them into a

nourishing and savoury soup, or a sweetmeat for dessert.

All this is doubtless very well in its way, but if we do not

steadily persevere in our labour of limiting, to the utmost of our

power, the number of cockchafers, they would in the long run
ravage so many lands that neither hens, cows, cooks, nor chemists

could by any possible means exist. Other destructive beetles

are the Acanthopoda, the Astijnomus (sdili, the Anthonomus, the

Bostriclius ty])ographus, which in 1780 and the following years

destroyed more than a million of fir-trees in the Hartz Mountains
and in Switzerland, and more recently committed other awful

depredations ; and lastly the Hydroyhilus atei, a very dangerous

insect for preserved fishponds. Several species of butterflies,

otherwise so innocent, belong when in the caterpillar state to the

class of pernicious articulated animals ; the principal of these

are the Bombyx processionea, the Phalena bomhyx, the Pieris,

the Lasiocampa, the Phalena, the Neustria, and the Tinea. As
for the other sorts of inferior insects, such as the ChyllofaJpa, the

Aphis, the grasshopper, the ant, different species of the gadfly,

wasps, flies, worms, and snails, it is almost needless to speak of

them
;
they are but too well known as plagues. The Acridium

migratorium has already penetrated into Southern Switzerland,

and we are forced to come to the conclusion, from observations

carefully made on different spots, that the number of destructive

insects in general is gradually augmenting. This arises evi-

dently from the diminution of insectivorous birds, which is in

exact proportion to the increase of insects ; and if we look into

the causes of this diminution we shall find more than one, both

in this and other lands. Generally speaking, the progressive

cultivation of the earth is not very favourable to animals living

in freedom. It has driven the fallow deer from our woods ; the

elk, the lynx, the wolf, the bear, the ibex, from our mountains ;

tke beaver from our rivers. But it has been especially hostile to

birds ; the hospitable thickets diminish yearly ; man forces

onward the limits of his domain ; he masters the as yet unculti-

vated soil, and draws from it rich harvests. Large tracts of

woodland are cleared to supply the wants of an increasing

population and the heavy demands of industry. The large trees

formerly left standing in the midst of a field, in which number-

less small animals found a refuge, are made away with, or

replaced sometimes by the small fruit-tree. Long rows of hedges,

the hidingplace of a whole host of birds, meet with the like fate;



Destructive Insects and Utility of Birds. 235

and tlioso, too, were of other use, for they attracted quantities of

caterpillars, which fed on their green leaves, and thus spared the

orchards. All the little nooks so useful to birds, both as

hatching-places and hunting-grounds, disappear one by one.

In woods, the mistake of cutting down right and left old trees

full of small holes, has been, unfortunately, understood too late,

and thereby numbers of the best Insectivora have been deprived

of commodious nesting-places : unavailing regrets from those

incessantly exposed to the havocs of wood-insects will follow on

the disappearance, for years to come, of their best and most active

allies of the forest. United, the causes we have just referred to

would alone be sufficient to explain the heavy and sensible dimi-

nution of small birds ; but there are others of considerable conse-

quence, for instance, the frequent netting and shooting by man,

and the destruction of nests by children and cats. In some
countries no nest is out of reach, and none are left unplundered

;

and it is especially the most useful destroyers of insects which
are plundered in quantities, such as the titmouse, the chaffinch, the

warbler, and the redbreast. Nightingales in some places have

become so very scarce, that in spots formerly enlivened by their

songs every spring, they have not been heard for more than ten

years. Here and there the absurd ordinances, enjoining every

government keeper to destroy woodpeckers and cuckoos, and
even offering a premium for every head brought in, are still the

law of the land.

But the cause which exercises a still more fatal influence

on the diminution of our most useful birds of passage, is

the exterminatory hunt they are subjected to on the part of

Italians. It is a well-known fact that at the period of their

spring migration, and still more in autumn, Italians are seized

with a mania for killing small birds. Men of all ages and
conditions, nohili, merchants, priests, artisans, and peasants, all

abandon their daily tasks, to attack, like banditti, the troops of

passing visitors. By the river-side, in the fields, all around is

heard the report of fire-arms ; nets are laid, traps set, twigs

covered with bird-lime hang on every bush. On every hill

adapted to the purpose is placed a sort of trap (roccolo), full of

owls and sparrow-hawks, to attract and slaughter the little

stranger. The objects of their pursuit are not those birds which
in other countries are usually chosen for purposes of sport ; on
the contrary, they select the little Insectivora, the singing-birds,

and particularly the nightingales. Swallows even—birds generally

protected by man—are taken in quantities, and often in a most
cruel manner. A small insect or feather is attached to a hook,
held by a long thread, and allowed to float in the air, to attract

the swallow as it skims past. To form some idea of the
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slaughter which for weeks together is the chief delight of the

population of Italy, it is sufficient to mention that in one district

on the shores of the Lago Maggiore, the number of small birds

annually destroyed amounts to between 60,000 and 70,000 ; and
that in Lombardy, in one single roccolo, 15,000 birds are often

captured daily. In the neighbourhood of Bergamo, Verona, and
Brescia, several millions of birds are slaughtered every autumn,
and the exterminatory fever rages quite as violently in the more
southern districts. In Sicily, for instance, during ten days in

autumn, nearly 1,000,000 of larks arrive daily on the coast, and
immediately on their appearance are met by a continuous file-

firing from hundreds of sportsmen, who bring them down in

thousands.

This purely Italian* mania has penetrated into Switzerland,

in the Canton Ticino, where no prohibitory laws exist to pre-

vent the increasing fondness for the sport ; the inhabitants

entrap on the frontiers of their canton, on the St. Gotthardt and
the Grison mountains, as many of the songsters, when they

attempt to migrate, as they possibly can. But we on this side

the Alps especially suffer from such wanton proceedings, and we
witness the consequences in our fields and woods. We cannot

prevent the Italians from indulging in their absurd and barbarous

amusements, but we can lessen the evil in some degree ; and it

would be but consistent with the proverbial good sense of us

Germans if we were to protect all the bird tribe with a solicitude

proportionate to the mad attacks made upon them southwards,

and thus in some degree reinstate the order of Nature, and aid in

re-establishing the necessary balance between the insect world

and its enemies. AVe have two ways of accomplishing our

object—by lavouring in divers manners the propagation and
increase of our most useful sedentary birds, and by affording

good asylums and hearty protection to birds of passage during

their summer sojourn.

It is, however, preposterous to depend entirely on artificial

means for a complete restoration of Nature's laws ; the force of

reproduction is so prodigious amongst inferior animals, that man
will never be enabled to combat alone successfully their periodic

invasions. On the borders of the Rhine, the Attelahus bacchns

damages the vineyards, and the Anthonomus and Phalena the fruit-

trees, to an extent which may be valued at several hundred
thousand thalers (3s.) annually, Avithout a remedy against such

havoc having as yet been found. Near Torgau, several thousand

thalers have been annually expended on the forest of Annaburg,

* M. de Tschudi forgets to mention the passion for mauviettcs existing in the

South of France, which national dish is nothing but a fry of every description of

small birds.

—

Note of English Translator.
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for tlie destruction of caterpillars and chafers, in the attempt to

save the trees from utter ruin. During the year 1837, an area of

860 acres of fir-forest was entirely stripped of its leaves by the

caterpillars of the Noctua;, and Government paid more than 1000
thalers for the destruction of 1)4,000,000 of the above dangerous

insects. The havoc these insects cause is almost incredible.

Some time ago caterpillars devoured all the grass over immense
districts in America, and it was found necessary to import hay
from England. The Herbivora caterpillars laid bare the plains

of Lesch, near Augsburg, gnawing the roots of every plant, and
<lestroying the herbage growing for miles around several villages.

The caterpillars of the Noctua plenipeda will in a few weeks' time

destroy 300 acres of woodland ; and in the Marches of Branden-

burg, in two years, they devastated a seventh part of all the Govern-
ment forests. In Franconia, the caterpillars of the Bomhyx and

Lasiocampa, during the year 1839, completely devoured the pro-

duce of 2200 acres of Government forest, in spite of the strenuous

efforts made to combat the evil. A success was obtained in the

woods of Stralsund, where in 1840 Government, at an expense of

about 3200 thalers, collected 1000 pounds' weight, that is, more
than 633,000,000 of the eggs of the Bomhyx. The vegetable-

consuming caterpillar occasionally appears in such numbers, that

a tubful of them may soon be collected. They arrive in a field,

quickly destroy the chief part of the crop, and then journey on,

it being impossible to arrest their progress. It has been noticed

in the Duchy of Hesse, that these insects principally laid waste

those spots Tvhere, from the want of trees, the aggregation of

singing-birds is prevented ; and here all human efforts at preven-

tion have been found totally unavailing.

For about half a century the culture of fruit-trees has been
steadily increasing in Wurtemburg, so that now it brings in a

revenue of 1,700,000 florins (141,750/.) annually, though a great

part of the crop is yearly devoured by caterpillars. Formerly but

little notice was taken of these invaders, but latterly they have so

much increased that many cultivators have been discouraged from
continuing their occupation. Government has ordered all the trees

to be cleansed, both in spring and autumn, imposing penalties

for disobedience, but the desired result has not yet been obtained.

If Nature did not interpose, man would of necessity succumb

;

but these insects are pursued by other enemies who become the

allies of man. The Ichneumon pricks the caterpillar to death,

the Limex sucks out its vital organs, beetles eat them, princi-

pally the pernicious Processionea caterpillar ; and the shrew-
mouse, the hedgehog, the mole, the lizard, the frog, the toad, and
the bat are all excellent insect-hunters. Nature, however, has
shown most solicitude for us by appointing, as the food most
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souglit for by birds, eggs of caterpillars, larvae, caterpillars,

butterflies, flies, gnats, aphis, ants, snails, worms, &c., and by
giving to each species its assigned duty and place in the work of

destruction. Each has its appointed spot, either in the wood,
field, bush, meadow, garden, or vineyard, on the rocks, or by the

river-side ; some attack one particular class of insects, others

another ; some are clever at pecking them off leaves or branches,

others snatch them up as they fly through the air ; some unearth
them, others extract them from betwixt bark slits, or pierce the

wood that shelters them. Each sort of bird is expressly formed
for the task it is intended it should perform, in the varied shape
of the beak, feet, and wings ; and each little workman finds it

necessary for its sustenance to swallow daily an amount of matter
equal to the weight of its own body.

In order duly to appreciate the immensity of the work under-

taken by birds, we will just notice a few facts brought under our

observation. In a green-house, three full-grown rose-bushes were
covered by about 2000 of the aphis ; a blackcap {Paims palustris)

was introduced, and allowed to roam about in freedom, and in the

space of a few hours the whole multitude of insects were con-

sumed, and the plants thoroughly cleansed. The titmouse fortu-

nately multiplies considerably
;
they render great service, chiefly

to shrubs and fruit-trees, eating up millions of caterpillar-eggs.

Everyone is aware of the enormous quantities of eggs caterpillars

lay at one time, some species 150, and others 500, 600, and even

800. The Noctua, for example, lays about 600 eggs twice each

summer. The titmouse, like most other birds, does not attack the

hairy caterpillar, but it daily swallows thousands of its eggs. Con-
stantly in full activity, both in summer and winter, they are ever

rummaging about trees, sometimes in small groups, and some-

times accompanied by the European nuthatch (^Sitta Europcea),

the common creeper (Cert/iia familiaris), and the gold-crested

wren {Motacilla regulus). They creep into rolled-up leaves,

under branches and trunks of decayed trees, and diligently make
away with every insect-egg they may chance to stumble upon.

Count Casimir Woszicke mentions a conclusive example of the

signal services these birds render to our gardens :

—

" During the year 1848 au enormo^is quantity of the Bomhyx dispar (the well-

known enemy of gardens, and which also commits serious depredations in woods)

Lad devoured the foliage of my trees, so that they were quite bare. I discovered

in autumn millions of eggs enveloped in a silky sort of covering, and attached

to the trunks and branches. I had them removed at a considerable expense,

but soon became aware that the hand of man was powerless to ward off the

infliction, and resigned myself to the loss of my best trees. But on the

apjn'oach of winter several bands of the titmouse and the wren {Sylvia troglo-

dytes) paid daily visits to my trees, and soon the caterpillar eggs were in a

fair way of diminution. At spring-time about twenty couple of the titmouse

built their nests in my garden ; the ensuing summer the depredations of the
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caterpillars were greatly lessened, and in ISilO my little winged gardeners liad

so well cleansed all my trees, that, thanks to their labour, I had the satisfaction

of seeing them in full leaf the whole of the summer."

The indefatigable wren, which remains with us during the

winter, is of very great use, for its appetite equals its activity.

They must perpetually be swallowing something, and accustom

their young to follow their example in gluttony, by feeding them
on an average, thirty-six times every hour with insects' eggs,

larva?, &c. A hungry redstart (^Sylvia tithys) captured in a

room, during the space of an hour, 600 flies ; and if this little

animal hunts but for two or three hours a-day, we may guess the

number of its prey. The swallow and the martin (^Cypselus) in

the davtime, and the European goat-sucker (Caprimulyus Euro-
pceus) during the night, capture swarms of gnats ; the chaffinch,

the jay, the jackdaw (Corvus monedula), devour the Lasiocampa
and Noctua. Even sparrows may be included in the list of

useful birds, notwithstanding the damage they cause at times to

the orchard or corn-field, because they feed their young (which
have very good appetites) exclusively upon larva?, grasshoppers,

caterpillars, beetles, worms, or ants ; and both old and young at

the end of summer are constantly filling their crops with the

seeds of weeds. A couple of sparrows will consume in food for

their young about 3000 insects weekly, each parent bringing a

billful thirty times an hour. These services are well worth a few
cherries. The field-sparrow does not, moreover, eat cherries, and
a small number of these birds will soon cleanse many shrubs and
rose-trees from the aphis.

Frederick the Great, king of Prussia, being very fond of

cherries, one day ordered a general crusade against the sparrow
tribe, some of them having ventured to peck at his favourite

fruit. A price of 6 pfennings a brace was set on them ; conse-

quently throughout Prussia the war was briskly carried on, and
so successfully that at the end of two years not only were cherries

wanting, but most other fruits. The trees were covered with
caterpillars, and completely stripped of leaves ; insects had
increased to a most alarming extent, for other birds had been
frightened away by the extraordinary measures taken mainly
against the sparrows. The great king was obliged to confess to

himself that he had not the power to alter that which had been
ordained by a still greater King than he, and that all attempts at

violence and wrong were sooner or later avenged. He retracted

his decree, and was even obliged, at a considerable expense, to

import sparrows from afar ; for these being birds of obstinately-

sedentary habits, Avould never have returned of their own accord.

When field-sparrows feed in a corn-field they ought merely to be
warned off, not killed, unless, indeed, there be many insecti-
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vorous birds near at hand. Sensible gardeners every year more
and more discourage the slaughter of sparrows.

All the species of warblers (Sj/lvia orphaa), the red wren (^Arun-

dinacea), the yellow wren [Sylvia trochilus), the white wagtail

{3Iotacilla alba), the stonechat [Saxicola rubicola), as well as the

different sort of shrikes
( Vaniits), are excellent insect-hunters, and

particularly the spotted fly-catcher (Muscicapia r/risola), which bird

it is better to keep at a distance from bee-hives, whose vicinity it

frequents. In vineyards the blackbird does not compensate by
its services for the damage it causes to the crop ; but in other

places they ought to be protected, for they devour numbers of the

destructive earth-caterpillar—a task also performed by the agile

common stare [Sturmis vulgaris), which likewise delivers cattle

at pasture from worms, flies, gadflies, &c.

Swallows are most active insectivora—we should therefore

protest against the custom of capturing them for food, which
prevails in some parts of Germany; we should intercede also

for the lark, who, though of use to the agriculturist, finds here

an implacable enemy in man. We will now just take notice of

a few of the larger class of birds, which are of very important use

to our different sorts of culture. The cuckoo is the first on the

list. Nature has formed this very remarkable bird for the express

destruction of hairy caterpillars, which other birds cannot eat,

and has organised its stomach for the easy digestion of such
food. In 1847 an immense forest in Pomerania was on the

brink of utter ruin, caused by the havoc of caterpillars. It was
suddenly and very unexpectedly saved by a band of cuckoos,

who, though on the point of migrating, established themselves in

the place for a a few weeks, and so thoroughly cleansed each

tree that the following year neither depredators nor depreda-

tions were to be seen. The cuckoo, like the smaller insect-

eaters, eats all the dav long, for the caterpillar is full of watery

matter and contains but little solid nutriment. By careful

observation it was ascertained that the cuckoo devours one

caterpillar every five minutes, or 170 in a long day. The hairy

stuff sticks to the mucous membrane of the bird's stomach, so as

often totally to cover it. If we assume that one-half of the

destroyed insects are females, and that each contains about 500
eggs, one single cuckoo daily prevents the reproduction of 42,500
destructive caterpillars. How many men could do the like in

one day ?

The race of woodpeckers almost rival the cuckoo in utility,

and, though unappreciated, are the good genius of our woods.

They are full of vigour and courage. When we pass under a tree,

how eagerly they look down upon us, seriously and attentively,

with their clear brilliant eye ! almost saying, " Friend, dost thou
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well comprehend the full utility of the work we have on hand?
if not, pray be attentive and bear witness to it hereafter!"

Their cliief victims are very mischievous insects, such as the

JVoctaa, the Lasiocampa, the Sphinx pinastri, the Tisodes jnni, the

ILjluir/us pinijwrda, &c. The green woodpecker (^Picus viridis),

and tlie greyheaded woodpecker (^Picus canus), are especially

distinguished for their skill in putting to death wasps, whose
sting avails nought against them. The greater spotted wood-
pecker (^Picus viajor\ is ever on the look out for insects and
larva; ; the three-toed woodpecker ( Picus trydactilis\ as well as

the great black woodpecker (^Picus martins), much prefer the

Coleoptera libriola. Another important item in the history of

those birds lies in the fact of their being the forest-bird carpenters

in ordinary. Every woodpecker, in the course of the year, drills

at least a dozen holes in the trunks of trees, not only constructing

as commodious and pretty a nest for hatching as possible, but

also resting-places in which he lodges for a few nights at the

period of migration ; when at his work shavings several inches

in length are observed to drop to the ground ; and in such

like cavities hosts of small insectivorous birds find convenient

retreats for laying and hatching fully prepared ready to hand.

It is acknowledged that this operation of the woodpecker causes

no injury to woods, as they on no account work upon healthy

trees, but prefer decayed ones which are beset by insects.

Even amongst birds of prey (^Rapaces), many insectivora are

to be found, and such of them are worthy of protection. All the

smaller birds of prey, and some of the larger ones also, feed their

young on insects, and they themselves, when hatching, hardly

touch anything else. The most useful members of the order

incontestably are owls, which being extraordinarily gifted for the

work, devour in their twilight haunts considerable quantities of

forest insects, principally night butterflies and their caterpillars.

Some species of the owl are noted, together with the rook-crow
(Corvus fruf/ilegus), the jackdaw, the jay, and the great cinerous

shrike, for their destruction of cockchafers. A tawny owl (^Strix

strididd) was cnce dissected at Berlin, and its stomach discovered

to be full of insects, and amongst these were at least 75 cater-

pillars of the Sphinx pinastri ; in the destruction, as well, of field

mice and rats they render services whose importance is but

seldom recognised. The English naturalist. White, once watched
for a length of time a pair of white owls (^Strix Jiaxined), and
noticed that they brought a mouse to their nest, on an average,

every five minutes ; a couple of the little owls carried to their

young eleven mice in the course of an evening in the month of

June. Nothing is more absurd than the way in which these

birds are hunted down by ignorant ploughmen, whose chief

VOL. XXIII. K
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delight is to have a few of them nailed up against the barn-door

;

they might as profitably nail up their cats (who frequently snatch

up a fowl or two), for the owl nightly makes away with more

mice than the very best of cats. In the stomachs of 20 dissected

owls nothing was found but mice and moles ; the great-eared

owl {Strix bubo), is however much less deserving of our sympathy,

for besides frogs, serpents, lizards, mice, (Sec, this bird often falls

upon barn-door fowls, and useful quadrupeds. A great number

of diurnal birds of prey, such as the sparrowhawk (^Falco nisus),

the kite {^Falco milvus), and the harpy {Falco rufus), are mis-

chievous, for they slaughter indiscriminately the more diminutive

useful birds, and even the smallest of their class devours as

many birds as insects. Still the kestril falcon (Falco tinunculus),

not at all a scarce bird with us, eats so many beetles, grass-

hoppers, and field-mice, that its utility in this respect amply

repays the harm it may cause. The same description is ap-

plicable to the hobby falcon (Falco sabbutes). A flight of these last

birds lately passed over the Canton de Vaud, and alighted on the

trees standing round the village of Nouvion. The inhabitants,

fancying them to be pigeons, killed a few ; but when they saw

the eagerness with which the bird sought after and devoured

cockchafers, they soon desisted from their ignorant amusement.

The most useful, and at the same time most common bird of

prey is the common ljuzzard (Falco buteo), so often mistaken for

the injurious goshawk (Falco palambarius) ; it destroys immense

quantities of rats, mice, snakes, &c. More than 20 mice have

been found at one time inside one of them, and SteinmuUer once

dissected a bird of this class, and found no less than 7 Angis

fj-agilis, and 13 Gryllotalpoi in its stomach. The annual con-

sumption of one single bird has been computed at about 4000

mice. Perched upon a bush or high stone, the bird watches for

hours the precise instant when the mole or rat approaches the

surfa:ce of the earth ; it then eagerly drops down, inserts its claws

deeply in the soil, and snatches up the animal. The brown

mark around the belly, and the heavier flight are signs sufficient

to distinguish it from the terrible goshawk ; these marks ought to

be attentively studied. The honey-buzzard (Falco apivorus) is

also a great mouse-eater, besides which, it also swallows cater-

pillars, wasps, and horseflies, hooking them out of their nests,

and devouring them together with their eggs. These two last-

mentioned buzzards are certainly hurtful to other birds, but their

utility compensates for all mischief; besides they are heavier,

slower, and less alert than the goshawk, and therefore do not

destroy nearly so many victims.

It is not my intention here to call attention to all the useful

birds in detail, but merely to some of the most remarkable of
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them, with a view to showing how great is their Iinportance to all

brandies of agriculture. Without these creatures, agriculture and

vegetation would be impossibilities : they perform a work which

millions of human hands could not do half so completely.

We have yet to treat of an order of birds, numbering several

families, which appear in great numbers and play an important

part in the economy of nature,—we mean the crow
(
Corvus). It is

difficult to judge them all in one body, for the different species vary

in their mode of life. The jay belongs to this class, which destroys

quantities of insects, but damages the seeds of lorest-trees, and
attacks nests of small birds, devouring their eggs and young ; it is

remarkable also for its destruction of venomous vipers. The jay

is hurtful to many crops ; it has been seen to tear off a wheat-ear

whilst in full flight and swallow it whole. The same may be

said of the carrion crow {Corvus corvus\ which at the laying

period, behaves like a real bird of prey, and carries off quails,

young ducks, partridges, and even leverets. The great raven

{Corvus corax), still more closely imitates the birds of prey, and
equally carries off young hares and rabbits, but it has one great

redeeming point in its character, that of making away with dead
and putrid carcasses. Magpies decidedly do more harm than

good ; voracious and cunning, they do not rest satisfied with

young birds merely, but hunt perpetually those of all ages ; the

magpie therefore may be shot without compunction. The most

innocent and useful members of the above order are the jackdaw
(Corvus vionedula) and the rock crow (Corvus frurjilegus), which
feed a good deal on cockchafers, snails, earthworms, mole-crickets,

and mice ; therefore the two last species may be encouraged,

whilst the rest ought to be kept in check if inclined to multiply

rather too rapidly. Those few birds which live exclusively on
vegetable products appear at first sight to be hostile to mankind,
and to harm the cultivator. This apprehension is more imaginary
than real ; man is too much inclined to forget the great indirect

profit he derives from the Granivora, and only to look upon the

damage they cause at certain periods. Do they not destroy

quantities of the seed of all sorts of weeds? And how can the

agriculturist (as happens in most countries) look upon the wood-
pigeon as a real plague ? Let him but take time to observe how
those birds consume the seeds of the nigella, the wild poppy, and
several noxious varieties of the euphorbium, which no domestic
animal can eat, as noticed by Glauser. For the above reason

pigeons are now strictly preserved in Belgium. The crossbill

(Crucirostrd), and the liskin (Fringilla spinus), eat, it is true, many
seeds of trees, but they also consume great quantities of burdock
seeds ; others again of the Granivora, the twite (FrinfjiUa linasia),

the brambling (Fringilla montifringilla), &c., eat abundantly of

R 2
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the seeds of plantain, wild poppy, burdock, chickweed, groundsel,

sowthistle, and other noxious weeds. The bullfinch {Pyrrhuld), on
the contrary, commits depredations amongst blossoms, whilst the

haw-finch (^Losia locot]iraustes\ despoils cherry-trees to get at

the kernel of the fruit ; these two last species, however, do not

often come in our way.

This rapid survey of the economy of nature is sufficient to con-

vince us that we have numerous and vigorous auxiliaries always at

hand to arrest the ever-threatening invasions of insects ; it is our
duty to aid their increase and employ their energies for the advance-
ment of agriculture. We must begin then by abstaining from
shooting useful birds, by favouring their reproduction, and by
familiarising them with our persons

;
bird-netting is an abuse un-

fortunately too frequently indulged in, but it ought to be banished

from the vicinity of all cultivated lands, as being extremely detri-

mental to agriculture. If one only reflects how much the little

creatures help to enliven our fields and gardens with their gay chir-

ruping, their fine plumage, their active and lively ways,—and how
many victims are sacrificed ere one is secured to bear for a few
short years the imprisonment of the cage,—it is utterly impossible

to feel any sympathy for bird-catchers. If sport is to extend beyond
the birds required for our use,—if children find an amusement
in entrapping the titmouse, the warbler, the nightingale, the

chaffinch, the lark, the redbreast,—is it not both a sin and a great

folly ? and will not the inevitable result be the total loss of our

harvests and fruits? Why should we criminally interfere in the

Divine organisation of Nature ? why slaughter our firmest allies ?

Avhy lift our hands against our benefactors and protectors ? If

woodmen and peasants could be made to understand the immense
services the cuckoo, the owl, and the woodpecker render to

mankind, they certainly would protect those valuable servants

from the senseless destruction they are subjected to.

The governments of many German States have issued ordinances

to prevent the indiscriminate slaughter of singing birds ; this very

good example has been set by Hesse, Baden, Wurtemburg, and
Prussia. In Saxony a heavy fine is imposed on any person

found capturing a nightingale, and for every bird kept in a cage

a tax of 5 thalers (155.) is levied. This law does not extend to

Saxon duchies, nor the forests of Thuringia, where in every

village no inhabitant is without his caged songster, and some
have as many as 30 or 40 different sorts : free nightingales are

therefore getting scarce there, and insects numerous. Many men
of sense, such as Lenz of Schrepfenthal, Gloger of Berlin, Schott

de Schottenstein of Ulm, have zealously employed their talents

for the protection of small birds, and have further advocated

attention to their increase. This is an important object which



Destructive Insects and Utility of Birds. 245

every one may in some degree promote. Every owner of a wood,

field, or garden, ought to spare old trees, in the cavities of

which those birds who prefer hatching in obscurity (such as the

titmouse, the common creeper, the wren, the owl, the common
stare, the grey redstjirt, the woodpecker, &c.), would find a

proper asylum. If the dry leaves and detritus be taken out of

such holes, and if when they run perpendicularly down the

trunk, a small boaid with an opening of about 2 inches in

diameter be nailed over, they will soon be peopled, and in a few

hours the lodgers will amply repay the pains taken on their

behalf. Let the little square boxes (which in some countries the

law obliges people to hang out of doors for starlings) be imitated,

and care taken that the young are out of all danger of being

carried off. And when the thrush, the chaffinch, and others

make nests on a tree, let them be protected from children and
cats by surrounding the trunk with a crown of thorns. To
compensate the want of hollow trees for those birds which choose

holes to hatch in, it is easy to make small boxes of common
wood, closed on three sides, but having on the fourth a small

opening left, and place beside them a round piece of wood to

serve as a perch ; such a little house should be placed facing

eastward, under the cornice of a roof, or in the branches of some
tree at a height of from 10 to 12 feet from the ground, not too

much under the shade of the leaves, and in a retired spot. These
hatching-boxes can be made of different sizes ; the titmouse is

very fond of a box of about 8 or 10 inches in length inside, and
of 3 or 4 inches in height : of course larger birds prefer roomier
berths. These boxes should be painted of a dark-grey colour,

and well garnished with moss. Much good has been done in

this way, now that the importance of encouraging bird-hatching

is more generally appreciated in zoological gardens, agricul-

tural schools, and horticultural establishments. Under the

advice of men of science and of judicious landholders, many
thousands of hatching-boxes are being set up, and no outlay is

more quickly remunerative. Whoever possesses a suitable piece

of ground may give himself a real treat, and at the same time
much gratify the winged gentry, by planting a small space

thickly with thorn-bushes, cherry-trees, oaks, firs, &c., and
covering the ground with branches of the prickly thorn so as to

prevent the intrusion of cats. Once established, the plantation

will soon be the assembly-ground of multitudes of small birds;

they are very fond of such thickets, because of the sense of

security they impart, and the influence of their vicinity will soon
be noticeable. Many of these asylums have been such pro-

tection to large properties that fruit has ripened even in

unfavourable seasons. During both winter and summer the
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grateful birds had been hard at work, and cleansed every tree

from insects. Those who cannot form such thickets can at all

events place just off the roofs of their houses or barns, a rather

broad lath, on which swallows will love to perch. More may be
done for our own gratification as well as that of birds, by
placing a board, with a covering and side pieces attached to it

to keep off snow or rain, out of the window of an uninhabited
room, or in some out-of-the-way corner ; let it be kept plentifully

supplied with crumbs of bread, little bits of potato, barley seeds,

and elderberries, and the hostelry will be in very great request,

especially during the winter season, and it will be gladdening to

witness the mirth and good humour existing amongst the little

visitors. Such a thing is easily arranged, and is of real benefit

to the half-starved bird, which soon gets accustomed to the

hospitable house, and pays its debt of gratitude during summer-
time by loud songs and a zealous hunt after insects.

To fix the useful titmouse in one particular spot, these simple

means are employed. A caged titmouse is placed on the

branches of a tree, and the captive will soon attract its com-
panions. If a few green fir-branches be hung during the

autumn on the bare boughs of fruit-trees, they will during the

winter be actively visited and regularly cleansed by the titmouse.

It is well to come to the rescue of small birds, especially during

the hatching season, and deliver them from their winged enemies,

magpies (^Corvus pica), ravens (^Corvus corax), &c. ; whilst for

the protection of fish-ponds, we must wage war against the

common heron (^Ardea cinered), and the water-ouzel {AncliLS

aquaticus) ; but the capture and sale of the titmouse, the chaffinch,

the redbreast, ought to be strictly prohibited, and the indis-

criminate slaughter of insectivorous birds heartily condemned.
Reader, take the work of preservation to heart ! You have

looked into the admirable economy of Nature which God has so

wisely ordained and organised, manifesting His power even amidst

the most minute objects. Contribute to the utmost of your power
to maintain that order : it is both pious and wise to do so

!

Feed and protect these birds : they will enliven your courtyards

and gardens
;

they will come to you in full confidence, and
await the crumbs given by your hands

;
they will build nests in

your bushes and amuse you by their activity and solicitude for

their young
;
they will charm your ears with their songs of joy

and gratitude ; and if throughout the land they find both pro-

tection and comfort, they will largely and in a most striking

manner requite the benefits received by proving themselves to

be the most faithful protectors of your fields and forests, orchards

and gardens, and of cultivation in general.
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XIV.

—

On the Management of a Home Farm. By T. Bowick.

Prize Essay.

Home, park, or demesne farms, vary in character, extent,

and in the objects which they seek to attain, but they have,

generally speaking, certain common features which distinguish

them from those leased to a tenant. The ducal establish-

ment, with its couple of thousand acres of pasture and arable,

its flocks and its herds and its highly finished homestead, and
the few acres of lawn or pasture which the retired tradesman has

attached to his villa for the supply of rich Alderney milk, have
the same leading object—viz., personal accommodation : an end
too often purchased at a high rate, although instances are

numerous, and on the increase, in which commercial considera-

tions are thoroughly satisfied ; while the {a.\v prestige <in({ example
" how they do things at the Hall " is thoroughly kept up. In such

cases a valuer's rent is placed on the acres in hand, and a strict

unvarnished account shows what is reallv doing in each depart-

ment. Some of these home farms have proved of great use to

the agricultural world. Who can tell how much agriculture

owes to the stimulus imparted in former days by the Woburn or

Holkham gatherings ? Have not Tortworth, Althorp, and other

places done much for the Shorthorn, Goodwood for the South-

down, and Kinnaird Castle for the excellent Polled Angus?
Other cases there have no doubt been, where, from careless

management and untidiness, or from the opposite extreme of

lavish and improvident expenditure, " his Lordship's farming "

has only proved a by-word and an example to be avoided.

In these notes we shall not refer either to the one extreme or

the other of this wide subject. Our remarks must first be
directed to

—

1. The Buildings and Appurtenances.

These will, of course, be in proportion to the extent of the occu-

pation. Park farms, at least in England, have usually a large

breadth of grass-land attached, and the quantity of arable is often

proportionately small. Hence the range of premises is naturally

not so extensive as where roots and corn more abound. Model
homesteads, &c., although to be met with in most counties, are

not essential to the system. They are all A^ery well in their

way ; but if everything be not up to the same mark, if repairs be
in arrear, or the stock inferior, there is a sense of incongruity
which mars the effect. Besides which, if the private homestead
be on a magnificent scale, whilst elsewhere there are still signs

of neglect, the tenants on the property cannot but be unfavourably
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impressed by the contrast. Rather let the estate bear a quiet

and unassuming aspect, its buildings being plain but sufficient,

showing that repairs and alterations are promptly and judici-

ously executed, from the farm in hand down to the humblest
outlying tenement.

If the home premises are to be remodelled and a new site

selected, a spot about a quarter of a mile distant from the man-
sion should be chosen. If more remote, the supply of provisions

to the house will be inconvenient, and the afternoon stroll of

visitors to the farm an effort; if nearer, the farm-traffic will

invade the privacy of the walks and drives. But, wherever be
the site, neatness and order should alike prevail, nor will a little

extra labour expended to that end be money thrown away

;

houses and sheds will be all the sweeter, as well as look better,

for being whitewashed inside two or three times a year.

A messroom for the hands is indispensable ; and let it be a

snug, comfortable place, where men may meet sociably at meal-

times, and thus compensate, as far as possible, for the long walk
home which most of them are obliged to take, since the nearest

village may be considerably beyond the park bounds. Plenty

of fuel should be supplied, a boiler and oven available, with plain

table and forms to complete the furniture ; and a woman should

be appointed to give the room a thorough weekly cleansing. The
addition of a few books and an occasional newspaper will be

found an acceptable boon. A farm office, for the manager, must
not be forgotten. It is not well that he should have to transact

the bulk of his business in his own house, or to pay the men in

his kitchen, or to bring every stranger into his parlour whose
business demands the use of pen and ink. The cost of a farm-

office well fitted up is generally a good investment : there the

hands are paid, and there the simple instruments for surveying

—

a tape, chain, cross-staff, and draining-level—will be deposited,

together with maps, plans, and farm accounts, as well as any
agricultural literature which the owner may think well to supply.

To complete the furniture of this room, it is desirable that

some such medicine-chest should be provided as was made, from

a design sent by the writer, by Messrs. Burgess and Key, of

London. Although we should not advise either the farmer or the

home-farm manager to become his own veterinary surgeon in

the more serious class of cases, it is, nevertheless, desirable to

have a well-arranged selection of compounded remedies at hand in

case of emergency ; and no properly qualified professional man
will view this practice with feelings of jealousy. Indeed, our.

supply of prepared medicines is furnished by the gentleman who
has attended the horses on this farm for over thirty years.

The upper portion of this chest is protected by folding-doors,
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fastened by lock and key. On openincr the doors the upper

portion is found to be divided vertically into three compart-

ments, each containing five drawers. The ri^jht-hand division

is reserved for the service of the stable, beginning with the

lighter ailments, and ending with gripe or colic, which is one of

the most serious or annoying of common complaints. On the left

we have a series of drawers devoted to the cow stock, both for

external and internal use. In the centre is Bagsliaw and Harris's

excellent foot-halt ointment for sheep, two reserve drawers, vermin

poison, and dressing for seed-corn. Below is a large drawer,

stretching across the full width, devoted to Read's instruments
;

it also contains the box with numbers for branding the herd.

The above are all lockfast, but there are a couple of deep drawers

below, . which are not locked. These contain " twine, cord,

and bandages;" and "tacks, nails, hammers, &c.," respectively.

Weights and scales are kept, though little used. We are far

from advocating the home compounding of medicines ; leave

that matter to the clever chemist behind the counter. It is not

well when illness occurs to have to run to Clater or Youatt, and
then to begin compounding, or else to send to the nearest

druggist. A good selection, kept and aiTanged in the manner
indicated, will, in the majority of years, and with the majority

of intelligent men, be constantly in requisition, and prove a most
desirable adjunct to the fittings of the farm office.

As the proprietor will generally wish to be able to show choice

stock of some kind, a pure-bred bull, a Clydesdale stallion, fine

milch cows, pigs, or poultry, special buildings suited to these

animals will be wanted. Nor must the implement-shed be of

narrow dimensions, if a judicious selection of prize implements
is to be tested and introduced into the neighbourhood.

2. Arrangements for the Dairy and Stables.

Whatever doubt there may be whether such a market as London
affords may not equal or even surpass the best home supplies

of meat and poultry, for dairy produce few will hesitate to give

the preference to the home farm. It is, however, very differently

circumstanced from the common dairy farm in respect of these

supplies, because milk being wanted all the year round, the cows
cannot be simultaneously " dry," and ready to make a fresh start

in the ensuing cheesemaking season. Nay, more, the very time
when the farmer's dairy is generally at a low ebb is exactly

that at which "the house" calls for its amplest supply. When
country amusements are most rife, and country houses best filled,

a succession of cows must be provided to meet the emergency.
It is no use for the bailiff to grumble, or for the agent or auditor
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to say that the accounts should be kept down. Calf-rearing

must for the time be sacrificed, and the most liberal cow-feeding
practised. If the home farm is not equal to such a call as this,

if a risk be then run of having to purchase rancid cream or turnip-

flavoured milk or butter, of what real use is it? Where thirty

cows are kept, an arrangement by which half-a-dozen young
heifers should annually come in between November and Feb-
ruary, in addition to the other cows, would generally meet the
case. This is better policy than to be forced into the market
when milking-cows are both scarce and dear. The aged cows
can be drafted off at convenience.

In some cases, dairy matters are wholly managed at the farm

:

butter, cheese, milk, and cream being simply supplied as re-

quired. In others—and this arrangement we think the. best

—

the milk alone is supplied immediately after each meal, the

quantity gauged, entered at a stated figure, and the dairymaid
(who belongs to the indoor establishment) is then responsible for

results. The dairy under such a system is equally a part of
" the hall " with the laundry or the bakehouse, and at least as

interesting and as sightly as either.

If taken at once to the mansion-house dairy, as suggested, the

whey will be brought back to the farm for the pigs in the kitchen-

refuse cart or "wash-waggon" every morning. Any skim-milk,
on the other hand, will either be returned to the farm for calf-

rearing purposes, or else be supplied to the poorer cottagers

around, who attend regularly for the kitchen soup and broken
victuals.*

The most convenient mode of promptly and safely conveying

the milk to the dairy will be by a hand milk-waggon, of which
the sketch in page 251 (designed by the writer and in regular

employment) shows a very useful form.

Tlie tub is moveable ; it swings freely on its axles, no com-
motion is added to the contents, and thirty or forty gallons are

readily enough managed by the milkman. A gauging-rod, care-

fully graduated, at once shows the quantity to a quart—the

lowest division that it is worth while to go to. As to the price

at which the supply should be entered, local circumstances

ought to be taken into consideration
;
but, generally speaking,

I do not agree to this view. If the farm be within a quarter of a mile of the

hall, the dairy, &c., will be better there ; the spare milk for calves, whey for pigs,

surplus butter for market are all on the spot, and there is no waste in the trans-

mission. The production of the raw material and its manufacture can be carried

on together, and the consumer is within a reasonable distance from the supply.

The one course makes the farm responsible for the economical conversion of the

whole supply of produce, be it more or less ; the other transfers this responsibility

to the mansion. There can be no doubt which will lead to the best economical

result.—J. D. D.
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8t?. or Of?, per gallon will not be unfair towards the farm, nor

unduly high for afibrding favourable results from its after-

management at the dairy.*

Milk Vessel. (A—Seat for spare bucket.)

The quality of the milk, as Professor Voelcker's lecture well

shows, is influenced by many different causes connected both

with the treatment of the animals and the kind and quality of

the food given. An extravagant supply of oilcake, as shown
in Mr. Barthrop's case, may only yield an unchurnable article

;

while if the animals are stinted in food they give not only

little milk, but also of poorer quality. Accor.ding to theory,

it would appear that food rich in oily or fatty matter would
be extremely useful for producing rich milk ; but in practice

we often see a different result, an increase of fat and flesh

taking place at the cost of the milk ; whilst the very richest and
finest-flavoured milk can be produced with certainty by the use

of home-grown food only. Good meadow-hay (not over-heated)

and carrots, with the addition of bean-meal, crushed oats, or

bran, constitute the only viands employed. By the end of March
or beginning of April we venture to substitute mangolds for the

carrots, but not at an earlier date, or the flavour would be com-
plained of. The roots are given washed, sliced, and mixed with

hay-chaff. No home-farm should be without its plot of carrots,

if only five or six acres in extent : they are useful for all kinds

of stock, but especially for milking-cows and young animals.

• A fair price for the house to pay for its requirements, but not for the bulk of
the milk.—P. H. F.



252 Management of a Home Farm.

Supplies for the stable are also commonly made from the

farm. These include oats and beans, hay, straw, bran, linseed
;

besides such services as keeping the stableyard free from weeds,

and sending clay for the loose boxes when the hunting-season is

over. On the principle that "the best is the cheapest," and that

high speed demands the choicest quality of food, it should be

borne in mind that all home-grown oats sent in must be dry, sweet,

finely-coloured, and weigh well ; a stock of old beans and old

hay will also be kept, or suitable lots purchased. Everything

supplied will be noted in the yard-books, and at the close of the

week an invoice sent to the house steward or head coachman
thus :

—

Park Farm.

No. 30. Week ending 25th April, 1862.

TJie Might Hon. Lord

Dr. to Home Farm.
Delivered to Mr. A. B. Bij C. D.

Description. Quantity. Kate.

£. s. d.

6 bushels 6s. 1 16 0

1 sack .. 0 7 0

20 quarters 32s. 32 0 0
1 ton 5 10 0

2 tons .. 40 . 4 0 0

1 bushel 0 7 0

£44 0 0

R. S., Farm Bailiff.

The corresponding duplicate remaining in the cheque-book
affords ready means for making out and classifying the supplies

to the stables at the end- of each half-year. In regard to pur-

chased lots, say of oats or beans, the articles will go in at the

market price, with a fair extra charge for carriage.

Where sufficient straw is not grown for the use of the stables,

it is often the custom of the estate for each tenant to send in a

given number of tons annually at a stated figure. A list of the

apportionment being supplied to the bailiff, it is for him to see

to the delivery of the various lots as required, and also to settle

promptly for the same, the stables being indebted to the farm for

the amount. In order that no dispute may arise as to the weight,

it is desirable to have a weighing-machine, on which the loaded

waggons may be placed ; for if the boltens have to be counted,

and the average weight then computed, the chances are that

misunderstandings will sooner or later happen. The litter from

the stables is often retained for the service of the gardens ; though
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a large portion of it—especially the shorter litter and the drop-

pings—may be essential, it does seem wasteful that long litter,

often but little tainted, should find its way to the compost-heap

in the back regions of the gardens, there to be destroyed by slow

combustion. For the littering of a common open farmyard,

such material is all that can be desired. Reformation is needed

in this respect.*

3. Other Farm-Supplies.

Meat, poultry, eggs, potatoes, peas for kitchen use, and
sundry other items, may be included under the above heading.

It is now so difficult to obtain light weights and small joints,

that a stock of Southdowns must be kept, or purchases made in

summer from the droves of Welsh sheep and half-breds going up
the country. The latter are grazed in the deer-park, with but

little care or attention for the next twelve months, and should

then be fit for drafting into superior pasturage. When killed,

the half-bred Welsh may weigh from 11 lbs. to 15 lbs. per quarter,

and the Welsh about 10 lbs., if they have done fairly
;
therefore,

if the former were bought in at 28^. each, and the latter at 17s.,

it is evident that they have not paid much for their keep, Avhich,

however, dui'ing a whole year will have been almost restricted

to grass. Provision must be made in the farm-flock for a supply

of early lamb, either house-fed or otherwise, and this should be
ready to replace the killing of small pork in March, at latest.

As regards beef, any of our pure breeds, well-fed and of

sufficient age, will generally be acceptable ; but the preference

is undoubtedly due to the West Highlander, of which a sufficient

stock for the year's requirements is laid in towards autumn. Of
late years, these, as well as other breeds, have been coming
earlier to the shambles ; so that, unless kept two or three years

on purpose, a six-year old bullock can hardly now be met with.

About 80 Smithfield stones—a very suitable killing weight—can
be reached long before that age, if wished

;
but, by rightlv

selecting the stock, the object of killing at a ripe age may be
obtained with fair success. For the sake of choice, the bailiff

should be allowed to attend one of the Falkirk trysts, for the cost

of the journey will be as surely repaid in his case as in that of the

dealer who picks up the refuse of the fair and brings them south

on commission. This is a point on which many mistakes are

made.
In feeding pigs, both for bacon and pork, the food used should

be of the choicest sorts only. Barley-meal alone we do not find

* The heating process is often turned to account in the garden
;
partial restora-

tion to the farm would confuse the accounts. — P. H. F.
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to make such well-flavoured bacon as when mixed with oatmeal

or finely-crushed oats. A weekly invoice will also be made up
from the slaughterhouse-book, and sent to the cook, the duplicate

being retained for making up the half-yearly returns.

Park Farm.

No. 30. Week ending 2^th April, 1862.

The Eight Hon. Lord

Dr. to Home Farm.
Delivered to E. F. By G. H.

Description. Lbs. Kate.

1 Welsh

1 Half-bred

1 Welsh

72

41
80
53
68
37
76

d. £. s. d.

Beef
Pork

427
313
64

804 25 2 6

R. S., Farm Bailiff.

The shepherd, with his assistant, ought to manage the killing

department in addition to other duties.

Among the remaining supplies, poultry must not be forgotten,

the more especially as the question of quality often forms a sore

point of dissatisfaction and complaint. There is no denying the

fact that fowls—young and good, it may be—which have the run

of the farmyard, are not equal, on the spit or at table, to coop-

fed or forced birds ; and without a regular poultry-woman, a

liberal outlay, and fair accommodation, the supply cannot be

judiciously managed. No average farm can be expected from
its own breeding to send in a full supply throughout the year,

unless there are breeding-yards and other appointments to match.

Where this is not the case, the better plan is to purchase as many
good young birds—avoiding cocks—in the neighbourhood, as pos-

sible. Get them in succession, just at the period when they

would be sent to the local markets ; then put them up in close

coops, a dozen at a time, and in ten days, with judicious feeding,

they will come out nice plump birds, with delicate white flesh.

Only one rate per lb. is here entered ; but this requires to be varied according

to market value.
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The food should consist of Scotch oatmeal, made into dough with

milk, and with a supply of milk only to drink. Before another

lot of fowls are put up, the coop should be thoroughly cleansed,

scoured, and purified with a solution of chloride of lime. It

is well, however, to keep a good breeding stock of fowls for

the purpose of supplying fresh eggs all the year round, selecting

a good breed or breeds, and keeping them pure for the sake

of taste and appearance.

PouLTRr-Coop, ON Baiia's ri.AN.

No better eggs can be had than those yielded by the various

classes of Hamburghs. They are small, but well-flavoured and
abundant

;
they should be gathered every morning, and delivered

over to the care of the housekeeper or cook at once, as a guarantee

for their freshness. They are entered in the yard-book, and charged

at per score or per hundred, half-yearly, in the gross. But as the

Hamburghs can hardly be depended upon for rearing chickens,

another plan must be adopted for the renewal of stock-birds. This
can easily be managed by hatching with mongrel hens at another

yard or homestead
;

or, if that is not practicable, then arrange-

ments may be made with any cottagers who are in the habit of

rearing poultry for sale. Supply the eggs and chicken-food, and
take the birds at 2>d., Ad., or 6rf. each, at the time they are able to
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leave tte hen. By this means, for a small outlay, plenty of

rearing fowls can be had, and it will answer the cottager's pur-
pose full as well as rearing on their own behalf. In order to

keep up and improve a pure breed, it is desirable to select, early

in January, one cock and three hens, the best you can find, and
place them in a separate walk : sufficient eggs for breeding pur-

poses will thus be readily obtained.

The supply of potatoes remains to be considered. These will

probably be furnished from the gardens up to the beginning of

October, and from that date till the next May field-grown produce
will be in demand. Grow the very choicest kinds—Flukes or

Regents—in land not over-stimulated with manure, and store

them only when come to full maturity. Let all the smaller and
second-rate sizes be sorted and disposed of at once, or kept for

sale as seed in spring, that the amount sold may replace the

outlay for a good change of seed. The best lots will be sent in,

one or two sacks at a time, as required.

We have spoken about not over-stimulating the potato crop.

On this point a very successful manager of a home farm writes

us that the only manure he has used for several years is the coal-

ashes from the Castle, by which means crops of the choicest

quality, free from disease, have been obtained.

Other departments of the establishment, as well as the house

itself, require services from the farm of one kind or another.

The errand-horse is sometimes entered in the coach-stable's

account, sometimes as a separate entry. The forester needs horse-

labour, and possibly the keep of a riding-horse, both of which
come from the farm. The former will either be charged at a

given rate per day, or the average cost in a series of years taken

and entered in one sum. This is the better plan where a team
is not entirely reserved, as it does away with a multitude of

entries, and will work well where there is any degree of harmony
or co-operation. But if the team should be employed in timber-

haulage and such-like work most of the year, it is best that it

should be wholly under the forester's control, and a charge for

keep simply be made. The same remark holds good both with

estate-haulages for buildings and for garden purposes. A divided

responsibility, the limits of which cannot readily be defined,

leaves the hands too much without supervision, for the work to

be satisfactorily done.

The gamekeeper will call for barley, wheat, or Indian corn for

pheasants, and possibly carrots during winter for hares. The
park-keeper, too, has his varied wants—hay to be stacked in

summer, of the finest and shortest growth ; swedes and beans in

winter, to bring the herd well out in spring. And lastly, a

jobbing-cart and " a general purpose man," of active habits, is
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a desirable addition to the farm-staff. If the ashpit requires

emptying, if the stores of faggots or charcoal need replenishing,

if heavy luggage has to be taken to or to come from the railway-

station, or a hundred other incidental wants arise, the "jobbing-

cart " will come in as an essential addition.

We now turn to consider

—

4. The Advantages and Drawbacks of such a connection.

From what has been said under the preceding heads, but little

room is left for remark here. Sir John Sinclair, wi'iting half a

century ago, says :
" It is not only a healthy but a useful employ-

ment for gentlemen residing in the country to have some land in

their own possession for the purpose of accommodation or amuse-
ment, and to provide themselves with the various articles which
their families may require. Perhaps these articles might often

be purchased fully as cheap at market, and it might be more
profitable to the proprietors to let the land at a fair rent ; but it

would be highly unpleasant for any gentleman to have the servants

of another over whom he could have no control working con-

stantly near his own house, and to have scarcely a spot he could

call his own on which he or his family could take air or exercise.

What the extent of such farms should be it is not necessary to

discuss, as so much depends upon the establishment kept by the

proprietor, the time he resides in the country, and the degree of

attention which he can give to his farm." *

The supply of home-grown produce ensures, or at least ought
to ensure, first-rate quality and perfect freshness. And if occa-

sionally loss should arise, from having too heavy a stock—of dead
meat, for instance—on hand, such an event need but rarely occur.

Neighbouring butchers will readily purchase any surplus at a

fair rate, or supply an occasional deficiency. If stock be some-
times held for home consumption to a period beyond that at

which it could be profitably disposed of, and if meat or other

supplies be sent in at such a price as will not clear the farm for

its outlay, such mistakes are rare, and may be avoided. If the

coal-haulage for hall, gardens, and stables is performed by the

farm, a convenient season may be chosen, so as neither to let the

roads be cut up with heavy haulage in a wet time, nor interrupt

the regularity of the supply. Where there is an arrangement for

the performance of this labour by the tenants, such drawbacks
are not infrequent.

5, Management of Parks, Roads, and Drives.

The quantity of grass-land which surrounds the larger country-

* ' An Account of the Systems of Husbandry adopted in the more Improved
Districts of Scotland.' Edinburgh, 1813.

VOL. XXIII. S
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seats is a feature peculiar to this country. Although corn-fields

look well when harvest draws nigh, and tillage-operations are

interesting to all persons of rural tastes, still the park, with its

woodland, water, stately timber-trees, and spreading lawns, is

unrivalled in perennial grandeur. Hence the landowner is more
often bent on adding to the breadth of pasturage within view of

the mansion than on breaking it up, and the home farm often

contains six or eight times as many acres of grass as of arable

land.

The greater, then, the extent of permanent pasture, the greater

the importance of its being well and creditably kept. Where there

is a strong head of deer, the park is allowed to retain more uncul-

tivated features, so that they may enjoy the fern and rank vegetation

of their natural lair. This looks well through the summer months,

but in autumn, winter, and spring, its aspect is often bleak and
uninviting. Better far that the home-park and the deer-park be

kept distinct, and under different treatment. The former will

then assume a better aspect—it will be mown annually, close-

grazed in autumn, never trodden or stalked in wet weather, and
receive ample stimulating doses of artificial or farmyard manure.

In spring the chain-harrow and clod-crusher will be in active

operation. When moles or rabbits show themselves, extermina-

tion will be the order of the day ; where a want of drainage is

indicated, the want will be at once supplied, while a general

aspect of neatness should pervade the whole. The best season

for applying well-made yard-dung to the park is immediately

upon the removal of the haycrop ; a far neater and greener aspect

is thus obtained than by any other means. After a day or two
of the July rains the dressing will hardly be visible, though its

effects will tell for two years to come. The manure will be all

the more valuable for the purpose, if a few hundredweights per

acre of bonedust have been added to the compost-heap while in

course of preparation ; and this suggests the hint that all bones

produced on the place, in the house, farm, or dog-kennels, should

be carefully preserved and sent to the bonemill for application to

the land. In many places the supply thus obtained will be worth

from lOZ. to 30/., or even 40Z. per annum.

Rural fetes, such as hunt-meetings, volunteer-gatherings, and

yeomanry-exercisings, entail on their public-spirited patrons

expenses for preparing and reinstating the park, of which the

public perhaps hardly appreciate the full extent. Besides clearing

away litter, heavy rollings to erase the track-marks of carriages

and horses on the soft ground, and fresh grass-seeds, if not new

turf, will often be required. The sooner these points are at-

tended to the better. In turning out animals to graze in the

park, care must be taken to exclude such as have exhibited any
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sign of vice. Young' horses and West Highland oxen will gene-

rally be transferred to a run in the deer-park.

Although the cost of maintaining roads, walks, and drives, is

entered in a separate book, yet the work may be advantageously

executed under the supervision of the farm-manager by men and

horses under his charge. Both the haulage and the hand-labour

required for this class of work are slack at the busy time of the

agricultural year. Thus all road-repairs should be done in the
^

early part of winter, at least as far as the putting on of materials

is concerned. In autumn there is the needful cleansing from

leaves, ruts, and standing water, though the two latter should

never have to be named when once the roads are got into good
order. In spring, edging and cleansing have to be attended to

;

weeding follows as a matter of course ; and then, where haywork
is pressing, or roots require the hoe, all the hands are available for

the farm. Edging should rarely be done oftener than twice

a-year, and the very best hand to be got—a man with a good eye

and a fair amount of taste—must be selected ; but unfortunately

the system too often is to send worn-out men, or semi-pensioners,

to the job. Now, it is very pleasant to see old and faithful

service kindly recognised by the owners of property, and a light

job, with full pay, is probably the easiest mode of dealing with

it ; but at the same time the services of such men, bringing

neither skill, experience, nor energy to the task, are probably about

as costly a mode of keeping up roads and drives as could well

be devised. By all means let the sweeping up, cleansing, col-

lecting leaves, &c., be left to them, but do not place a pick or an
edging-tool into such hands.

For the destruction of weeds, an application of dry salt is

the most efficient and readiest mode yet devised. A ton will

do both sides of a drive a mile in length, and if applied in

May, when the weather is dry, so that it has time to exert

its full strength, little more attention to weeding will be re-

quired till the August or September following. A half-dressing,

in those places only where the weeds have started, will then

keep them snug for the winter. This is quite as efficient a
plan and much less troublesome than the more highly-finished

mode of scalding with brine, from a Trentham engine. In either

case there is a great advantage as compared with hand-weeding

;

the road is not slackened, as with the hoe, but its consolidation

and firmness is rather increased. The only point to be observed
in sowing dry salt is to see that the adjacent herbage is not
scorched. We have met this difficulty by sending alongside of
the man who is sowing a boy, who drags a board, 12 feet long
and about 18 inches deep, held in a perpendicular, or rather an
oblique position. The same practice of applying dry salt is

equally useful for stable-yards and paved courts. All drives

s 2
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should be kept free from loose stones, the perfection of a road
being its smooth and not over convex surface.

The golden rule in regard to roads must ever be " keep clear

of ruts." This is not only a sure test of a well-kept road, pyblic

or private, but also a maxim to be enforced on drivers, who should
be required to drive out of the tracks. A little firmness and per-

severance may be needed to get this rule observed ; but the thing
has been done, and can be done again. It is desirable that the

roads outside the park-walls, as well as within, should show a con-

siderable amount of care, " as if they belonged to some one."

This can be best accomplished by the owner taking the keeping
of so many miles of the adjacent roads into his own hands, in

return for which the parish releases him from contributing to

the other roads maintained by the rates. Such an arrangement
would often obviate much heart-burning, jealousy, and complaint.

6. Farm Accounts.

These are often, on such establishments, unnecessarily compli-

cated and extensive. The separate field system and distinct

profit-and-loss account for every description of stock, live or dead,

with days and half-days of horse and manual labour, charged

under the various heads, however desirable in theory, are rarely-

satisfactory in practice. A merchant may readily enough have

a correct sugar or broadcloth account, because he can reckon his

purchases, sales, and residue of these goods distinct from the rest

of his stock-in-trade ; but a farm must be viewed as a whole,

because one part is not only generally essential to the rest, but the

profit on one entry often includes dealings with several other

parts of that whole. We respectfully submit that the object of

keeping accounts ought to be to impart clearness and precision

—

not to complicate, still less to mystify, the system of manage-
ment adopted. Yet on the home-farm an accurate and intelligible

system of accounts is essential. Even if the proprietor has but

little leisure or taste for looking into the practical part, he will still

like to know exactly how matters are proceeding ; the auditor and

agent will both require a strict account of money matters, while

a good and bonafide balance-sheet at the year's end is what every

good manager will delight to see.

The first point will be rightly to distinguish and separate the

labour and expenses and receipts which belong essentially to the

farm from that part which does not. The latter expenses may be

entered in a " weekly account current " betwixt the principal and

the manager. This will include all road-labour and expenses,

the hands usually employed at estate and timber haulage and

with the jobbing-cart, any blacksmiths or mechanics at work

under the bailiff's directions, and also any pensions and gratuities.

Such account would stand thus :

—
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According as the payments progress, so must the receipts be
replenished by the cheques of principal or agent.

This disposes in a summary, yet legitimate manner, of those

entries which have, properly speaking, no claim upon the farm.

Then on the farm itself you require a labour-book, contain-

ing the usual details, and the cash-account, which is copied
weekly from the waste-book or payable-sheet. In our case the

general employment alone is entered, the benefit of having
separate columns for every day of the week being doubtful.

The Farm Account-book is 17 inches by 10|^ inches, and has the

various details of one week at a single opening. The left-hand

page states first the names, employment, and weekly wages of

day-labourers, next the names and earnings of those at work
by the piece. On the right an account of the live-stock is

given in detail, giving totals at beginning and end of week, with

a separate column for births, deaths, sales, purchases, and meat
killed, A similar account for grain winnowed, bought, sold, con-

sumed, and sown, follows ; next comes a space for memoranda,
where the chief incidents of the week are recorded, e. g., " April

22nd and 23rd. Drilled 18 acres of orange-globe mangold, on
field number 7, on the flat ; 27 inches wide ; 5 lbs. of seed " per

acre. A weather-table, recording the temperature, direction of

wind, and character of each day, completes the weekly account.

These reports are made up weekly, fortnightly, or monthly, accord-

ing to the arrangements of the establishment—the former being

the best where weekly Avages prevail. The stock " bred " will be

entered from the yardman's book :
" bought " and " sold " should

correspond with the cash-account ; while the slaughterhouse-book

and the invoice to cook will exhibit the numbers killed. In like

manner the yard-books show the corn in granary and the quantities

bought, sold, consumed, or sown. " Memoranda " will, of course,

include some of the many facts, dates, or quantities, which all

farmers find it worth while to notice. This system of entries,

which is neither complicated nor tedious, can be recommended,
after a comparison with those of various home-farms, as the best

adapted for general purposes. Even for the tenant-farmer, who
cares for a full yet simple detail of his current management, we
question if any better can be offered.

The cash-department is kept in another part towards the end
of the volume, 20 or 30 specially ruled folios being retained for

the purpose ; thus

—
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Here it will be observed that nothing more is presented than the

receipts and payments respectively, and the balance forward

either to or by the credit of the bailiff. The cash is replenished

from two sources—either from receipts for sales of produce, or

from cheques, as required, whether drawn by the proprietor or

his agent. For these the bailiff gives a receipt, and then the

farm-book shows how the various sums are disposed of. Thus
the farm takes credit for cash advanced, and gives credit for the

supplies sent to the other departments of the indoor or outdoor

establishment until the account is balanced at the end of the

half-year. An annual balance-sheet is very readily and correctly

made from such details as the cash-book thus affords.

An inventory and valuation are of course taken, and the dif-

ference in the year's stock entered either on the credit or debit

side. Then take the gross annual receipts, deducting cheques

received from the principal or agent, and also deficiencies forward

(if any). Take the gross payments for the year, and deduct the

weekly balances forward, as well as the credit-entries of half-

yearly supplies to house. The result, if there are no other dis-

turbing influences, should show fairly how the concern actually

stands.

Another method, though not so desirable, unless the landlord

be non-resident, is to start the home-farm with a certain capital,

for which a fair interest is charged. The farm then pays a suffi-

cient rent, and all services or articles supplied are paid for in

cash.

A separate book will be kept and made up half-yearly, con-

taining the details of all farm supplies to house. But this account

can be greatly shortened and simplified by using the weekly

invoices we have already referred to. For instance, the full

detail of meat, as given at page 254, need only appear in the

" Supplies' Book " thus

—

lbs.

No. 30, April 25, 7 Sheep .. 427

„ Beef .. 313
IPig.. .. 64

804 at Ihd., 2U. 2s. 6rf.

In like manner, for the inspection of the principal, a concise

milk account may be rendered, giving only the monthly supply

in gallons.

If the cash entry only be transferred to the classified totals at

the end of the volume, a glance suffices to show the value of

supplies to each account.

It is superfluous to urge the desirability of keeping such books

neatly and accurately, that is a point on which all are agreed

;
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but in order that they be thus accurately kept, they should be

promptly and regularly audited. For want of this examina-
tion, how many lamentable break-downs have occurred in the

agricultural world ! To be lax in this respect, is neither more
nor less than to lead a man into temptation : and, even if the

path of rectitude is nominally retained, entries and work will be

allowed to get behind, and into anything but a creditable condition.

Then when the day of reckoning comes—for it will come sooner

or later—the results will not be to the credit of either party :

and it is hard to say which is most to blame, the lax and careless

employer, or the servant on whose shoulders the blame commonly
falls. What a sad case that was, which figured lately in one of

the Scottish courts, where it came out in evidence that a settle-

ment or complete statement of accounts had never been required

from the local manager for some five or six years, and though it

was averred that vouchers for the payments did exist, yet private

memorandum books, unposted up for that period, were all which
could be produced !

There is another serious evil to be avoided, where the moneys
of the principal are so placed that they can be freely used for

personal purposes (if wished) by the individual through whose
hands they pass. A right arrangement of accounts and of banking
business would prevent this.

It must, however, be added that accounts on such establishments

should be settled promptly and regularly. All tradesmen's bills

should be sent in quarterly at latest, and accounts of every other

kind paid when presented. With regard to the custom prevalent

in most localities, of " chap-money " as it is called in the south,

or a "luck-penny" in the north, that is an item on which many
misunderstandings have occurred. The easiest mode of dealing

with it, is for the manager resolutely to set his face against it

—

to allow none, under any circumstances, and, if necessary, to let

the buyers understand this before a bargain is struck. By giving
no chap-money the chances of getting it are greatly diminished,

but if he is able to present his accounts to his employer without

vexatious and uncertain deductions of this kind, it certainly

renders it much more pleasant. And if any is received, the

principal will not in honour prefer a claim to the amount.
The bailiff's " Journal," from which all cash transactions are

posted, will be a private book only, and should show at any given
moment the amount of cash in hand. The simplest arrangement
is as follows :—Supposing the week to commence on Saturday,

you carry forward the cash balances (if any) from the preceding
week. Then, as payments or receipts occur, deduct or add the

respective amounts— the balance thus showing, as above stated,

the contents of the cash-box. On the following Saturday morn-
ing, when the books are made up, it is only needful to take off
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first the amounts which belong to the " weekly account," and the

remainder belongs to the farm cash account. The joint balances,

or difference betwixt a balance on the one and a deficiency on
the other, should coiTespond with the balance on private account.

Of course the items in said Journal will have been transferred

from a pocket memorandum book, according to the order of

occurrence. A herd book for detailed entries respecting the

breeding stock should not be overlooked.

7. Influence of sucn Farms.

The influence exerted on the neighbourhood at large depends
greatly upon the nature of the management pursued. In some
narrow minds there is a lurking prejudice which manifests itself

in this wise :
" Ah, it may do very well for his Lordship, but

if there were a rent to pay, things would not be done quite

in that fashion." If such a spirit is to be deprecated, neither

should frequent occasion be given for its manifestation
;

still,

where improvements are steadily pursued, and most new plans

get a trial, failures must now and then occur ; but failure often

reads us as useful a lesson as success can ever do. If then an

open, generous spirit pervades the whole, which conceals nothing

but welcomes truth in whatever garb, it may surely disregard

cavilling of the sort alluded to, at an occasional mischance. If

the landlord's management be not exactly a pattern for his

tenantry, yet its influence may be none the less useful or de-

sirable.

But a much more tangible influence is exerted, where a tho-

roughbred bull, or stallion, is kept not only for the use of the

home-farm, but for the benefit of the tenantry as well. If pure-

bred bull-calves are also disposed of to those on the property, at

reasonable prices, material improvement in the stock may be

expected. In like manner, select varieties of seed-corn, clccui and

true, may be disseminated with much advantage.

Great difference of opinion exists as to whether landlord and
tenant should come into competition together at district agricul-

tural associations. It is contended, on the one hand, that the

former from their larger means have an unfair advantage over

the other class as competitors. These objectors seem to overlook

the simple fact that tenants take fully as many prizes as landlords

have ever done. Rather, then, let this honourable rivalry continue.

Upon the labourers of the district, a material effect for good

or evil may be produced by the manner in which such farms are

conducted. If wages are higher than in the locality generally

—

which is often the case—there will be little difficulty in obtaining

the best hands for constant employment, and if both good morals

and expert workmanship be fairly recognised, a staff of men may
be raised up, of whom the employer may well be proud. Oppor-
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tunity is thus afforded for those who wish to better themselves in

the worhl to do so. Referrin<^ to but the past three or four years

of our own experience, in this respect, we can at this moment
point to various hands now in a higher position, who availed

themselves of such opportunities. One is managing a farm for

a widow lady near Coventry ; another is bailiff to a gentleman
in Wilts ; a third is foreman to a good farmer in another locality

;

a fourth and a fifth are in charge of lads at a reformatory insti-

tution ; a sixth is assistant teacher in a district-school ; two are

engine drivers, one a railway porter, while nearly a dozen boys
have moved to better positions. Were we allowed to suggest,

we would say. Never take on a permanent hand without obtaining a
satisfactory written character, and never part tcith a man without

furnishing him with a similar document, if he is tcorthg of it. Show
men that character is of value in the world. Looking further back,
we may refer to another case, in which three young men were all

employed at the same farm, earning at that time—for wages were
low—but nine or ten sliillings per week. Of these three, one
has done well in the Colonies, another is resident agent to a
Berkshire baronet, and the third is bailiff to a nobleman in one
of the midland counties.

Good hands for drilling, ploughing, stacking, &c., with a first-

class shepherd and cowman, should be found upon every home-
farm. The other appointments will then match one another

;

the team will be well-fed and lively-going ; the harness well-kept,

with a spice of display about it ; the stock will have an air of
comfort ; and the implements will be in good order, and in their

proper places.

But there is one drawback in having wages higher than the
current rate of the district—the difficulty of setting piecework
to the hands, unless at a somewhat extravagant price. Now,
piecework should of all things be cultivated, wherever practicable

;

i-t has many advantages both for employer and employed : and
not the less, because slack hands (for such will get in among
others) have an idea that it is not needful to work quite so hard
for the squire as for other employers. It is an excellent and
praiseworthy plan to let the hands off on Saturday afternoon, say
at four o'clock, summer and winter. It is a boon which they
will value, its loss to the employer is not appieciable, and it

affords an example worthy of imitation.

Upon the owner himself a beneficial influence will assuredly
be exerted, if he gives moderate attention to the farm in his own
occupation. He gets a greater insight into rural affairs, he is

better able to judge of all that pertains thereto, and he can more
readily sympathise with the losses which his tenants at any time
experience.
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8. The Bailiff.

He is in Ireland designated a steward, in Scotland a grieve or

overseer, while " farm manager " will either describe or designate

the office all the world over. The duties and occupation attached

to this position are certainly among the most pleasant which can

be met with : they are not the most highly paid, probably because

pleasure and profit together are more than can be often obtained.

The same activity and abilities devoted to almost any other line

of business would generally procure very different emoluments.
The bailiff occupies an intermediate position, between the

owner and those with whom he has dealings through the farm.

Hence, although retaining his individuality, it is right that he
should as far as possible carry out the views and intentions of the

principal. If a resident agent has the control, he in most
respects represents the owner ; it is, therefore, well that there

should be a fair understanding at the outset. The principal or

his agents have the ric/ht to interfere or to direct at any given

time, and if the bailiff" acts wisely he will give such general

directions as will ensure their orders being attended to, though
bis own for the time shall remain unfulfilled. But this is a right

which few honourable men care to exercise, except in an unfore-

seen emergency. The employer may also purchase, either

personally or by commission, any stock which his taste or fancy

may incline to. It makes no difference in the world to the bailiff"

but to lessen his responsibility ; let his temper, therefore, remain
unruffled. In a case which we knew some years ago, where the

owner was fond of buying and selling personally, a very great

mistake had been committed in the purchase of a lot of Irish

animals, which, with all the feeding that could be given, had
ultimately to be turned out at a sacrifice. " I told your Lordship

so," said the bailiff" ; and a cheque for the quarter's salary was
the immediate result of that morning's remark. It is no use

offering one's opinion, unless such opinion is asked or expected

;

for we again repeat that the principal has a perfect right to take

that share in the management personally which he sees fit.

Times, also, will occur when the manager is requested to be

in attendance upon his employer, and that, too, at a period when
business urgently claims his presence elsewhere. By all means
attend the former, and make such arrangements as you best can

for the latter. Country gentlemen especially, have often so many
engagements on hand, that they cannot aff"ord to wait, but must
be waited upon—besides Avhich, they pay for such attention.

The settlement of marketing and other incidental expenses

often forms a source of annoyance, which had better be avoided.

There have been cases where no expenses at all were charged—
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where lots of beasts from distant fairs, it mifjht be, were brou{i;ht

home without the slightest apparent cost to the owner. Another

man enters his expenses to the minutest item, including droving

charges, cScc, and perhaps gets sharply criticised for his pains.

Let the reader judge which plan is the right and businesslike one

—viz. where expenses are fairly charged, or where expenses are

left in the background, while an increase in the price per head

makes all straight, and something more. In regard to weekly

markets, a regular stated sum should be allowed for each attend-

ance, fairly to cover all expenses, including dinner, stabling, and

tolls. When this point is once arranged, let it be done with for

all time to come.

In regard to the settlement of accounts, it is well to obtain a

receipt for all moneys paid, small sums (say under half-a-sovereign)

alone excepted. Though such is not the custom in farming ma-
nagement generally, yet it has but little difficulty in practice.

The manager should be provided with blank forms of receipt,

and the filling-up is only the work of a moment, while the satis-

faction and clearness it affords can hardly be regarded too highly.

In relation to the other parts of the establishment, the bailiff

holds an important position ; as farm supplies of various kinds

(labour or assistance sometimes included) bring him into con-

nexion with most of the other heads of departments. Seek to

maintain a good understanding ; what supplies are wanted, let

them be promptly and cheerfully given ; and endeavour to keep
up the credit of the establishment by honourable dealings towards

all. As to the men, it is quite possible to retain a good and
friendly connexion with them, Avhile at the same time full value

is obtained for the wages paid. Punctuality in hours, strict

supervision, and kindly feelings, will tend materially to soften

the yoke of labour. No begging for gratuities should be tole-

rated ; and it would be better far, if that constant source of

annoyance

—

beer—were banished from business relations be-

tween employer and employed. But unhappily upon many a

Home-farm* the tap runs too freely, part of the wages being thus

paid in money and part in beer, while disputes and vexation are

the invariable result. In this respect the bailiff has often in his

hands a great power for good or for evil. Let such power be
exerted in the right direction, and Home-farms will yet stand

higher, and their utility be more acknowledged, than has hitherto

been the case.

Stoneleigh Abbey Farm, Warwickshire,

April, 1862.

* Certainly not upon all

—

vide the published experience of Mr. Holland, M.P.,
on this subject.
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XV.— On Portable 3fanures and their Home Manufacture.

By Arcuibald Smitu Maxwell.

It is unnecessary for my present object to dilate upon the benefits

which agriculture has derived from the use of portable manures,
because experience has already set this point beyond dispute.

The next point for consideration is how the farmer, who has the

knowledge of the intrinsic value of manures, is to guard himself

against imposture in his purchases. A remedy, it was believed,

would be found in the general adoption by the manure trade of

the practice of selling by analysis (accompanied with a written

guarantee of the bulk delivered), undoubtedly the only true test

of the real value of manures. Yet notwithstanding that farmers

themselves took the initiative in this matter and forced the trade

to adopt this measure, how few among them take the trouble to

satisfy themselves that the manures purchased are actually of the

quality represented, and commercially worth the price at which
they are sold ! There is scarcely any district without its agri-

cultural association or club, and surely in each a chemist is to

be found at hand competent at least to detect any material de-

preciation in the manurial value of an article from the original

analysis. If by the report upon samples submitted to such
chemist for examination suspicion be at any time aroused,

recourse could then be had to an accredited analytical chemist

for an accurate analysis of samples taken from the bulk, which,

if found to come below the standard analysis on the faith of which
the purchase is made, would lead to an adjustment of the dif-

ference in value, or if the imposition be flagrant, the stuff would
be returned and the result of the investigation made public. In

Berwickshire this practice is in full operation, and has had a

wonderful effect in checking fraud.

While the test of analysis is destructive to the interests of

adulteration, it acts as a protection and encouragement to the

honest dealer.

However desirable it may be that farmers should possess a

general knowledge of agricultural chemistry, this is a study

that demands more time and attention than most of them
can well spare : it is, however, matter of surprise that so few

make inquiry into the properties of the manures, which they

apply in ignorance, and therefore cannot know how to use to the

best advantage. An analysis is of little use merely to look at,

to those who do not understand it or know how to calculate its

worth.

In now laying before the reader the ordinary method in practice

of preparing manures, I do not wish it to be imagined that the
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farmer can mahe as cheaply as those extensively enp;agcd in the

trade, for quantity must always influence the cost of production
;

but 1 am of opinion that they can make at a cheaper rate than

the dealers sell, or in other words, that the difference of the cost

of production in the two cases is not equal to the profits of the

trade, ranging as these do at from 15 to 25 per cent. The manu-
facturer may not have all this to himself : agents' commission

(5 per cent.—I have known 10 per cent, and even more paid)

must be provided for ; hut. thefarmer pays for the whole* Manures
are now so numerous, and sold under so many different names,

that it would fill a page to enumerate the half of them, to say

nothing of many that are bought from some noted maker and
again sold (at a good profit) as the buyer's otmi make. It is,

however, satisfactory to observe a marked improvement in manu-
factured manures generally of late years, which 1 believe in a

great measure to arise from the demand that is now made for an
analysis.

Bones and their products for Manure.—The various materials

from which superphosphate of lime is derived, such as bones,

English or Foreign, bone-ash, animal charcoal, apatite, and
coprolites, differ in value according to the proportion of bone
earth which they contain. This proportion will vary from 46
per cent, in raw bones, to 50 and 60 per cent, in boiled bones
or coprolites, and 60 to 80 per cent, and upwards in bone-ash,

apatite, and some other foreign substances. We see, then, how
wide a range is included in the value of these materials.

Per Ton.

Assuming bone-ash containing 60 per cent., to

te worth .. 4L 5s.

The proportionate price for 65 per cent., would he 4Z. 15s.

„ „ 70 „ .. U. 5s.

„ ,, 75 to 85 ,, 6Z. to 6^. 15s.

The value of the superphosphates is, however, estimated by the

source from whence they are derived, as well as by the percentage
of soluble and insoluble phosphates they yield. Superphosphates
made from coprolites and. apatite, although they may contain the

same percentage of soluble and insoluble phosphates as from
ground bones and bone-ash, do not command the same price,

being of less value : hence the practice of most manufacturers is

to make a distinction between the two—bone superphosphate
(commonly called dissolved bones) being usually sold " warranted
free of any admixture of coprolites."

It is unnecessary here to enter into the details of the machinery
at present in use in a large manufactory for the preparation of

superphosphates, where the object is the production of the greatest

* It is a common practice to weigh in the bags, making no allowance for tare.
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quantity in the shortest time and at the smallest cost. It is enough
to know that costly machinery is not required for home manu-
facture, all that is requisite being simply a pit or two of the

following dimensions and materials, with sufficient storage accom-
modation.

Having dug out a space large enough for a pit 10 feet long,

6 feet wide, and 2^ feet deep, inside measurement, level the

bottom and lay down 3 inches of mill-wrou(jht puddle, upon which
place fire-brick flue-covers to form the sole of the pit ; build the

sides and ends with common bricks (a brick and half thick),

using no cement or plaster
;
puddle outside and pack with fine

sand. After the pit has been once used for dissolving, the in-

terstices between the bricks will be filled up. A pit of this size

is capable of holding two tons of ground bones. Pits may of

course be made of smaller dimensions, if preferred. Strong

wooden vats or tubs will suit equally well. In preparing super-

phosphate, first throw into the pit the substance it is intended to

dissolve
;
pour over this one-fourth its weight of water, stirring

and mixing well with a wooden rake or pole ; then add sulphuric

acid, which may be twice the weight of the water or half the

Aveight of the substance to dissolve : stir and mix the mass as

before. Take, for example, 2 tons of bone-ash, containing 75 per

cent, of phosphates, 10 cwt. or 112 gallons water, 1 ton sulphuric

acid,* and allow to remain 48 hours in the pit : the above would
yield 46 per cent, of phosphates, of which there would be 24 per

cent, soluble, at an average cost of 5Z. 5^. to 5/. 10s. per ton.

Superphosphate made by dissolving coprolites, apatite, or bone-

ash, contains no ammonia, of which there is an appreciable

quantity in superphosphate made from fresh (unboiled) bones, t

Ammonia, when wanted, is generally supplied by the addition

of sulphate of ammonia.
Ground bones and coprolites require more acid to make the

phosphates soluble than bone-ash. The finer bones are reduced

the less acid will be required, and their division being more
minute, more soluble phosphates will be obtained.

When superphosphate of lime is removed from the pits, it is

unnecessary to employ any drying substance to take up the re-

dundant moisture ; for if allowed to remain in a heap for a

sufficient time, the moisture will evaporate by the heat generated

in the mass, and although losing in weight according to the time

it remains in the heap (under cover), there will be an increase in

* Brown sulphuric acid (called unconcentrated) 1"7 specific gravity, or of 140^-

(by Twaddel's hydrometer), as being the cheapest, is best suited for the purpose

of dissolving bones, the price ranging from 4Z. to 4Z. 15s. per ton.

f-
From 4 to 4' 5 per cent, in unboiled bones, and from 2 to 3 in boiled bones.

—P. H. F,
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the percentage of soluble phosphates. If required for application

shortly after preparation, care must be taken that calcareous

matters (chalk or lime) are not used as drying materials, which

would to a certain extent neutralise the acid, and consequently

reduce the solubility of the phosphates. Dry bone-ash or bone-

meal will suit the purpose well. Having thus arrived at the

basis from which most of the best manures are made, what remains

to form a compound manure is a very simple affair, because, as far

as the farmer is concerned, according to the quantity of am-
monia added, a manure will be formed rich or poor as the maker
may choose. To derive the full effect from phosphoric acid, it

must be conjoined with ammonia. Now, for agricultural purposes

genuine Peruvian guano is the cheapest source of ammonia
;

therefore a mixture of pure bone superphosphate and Peruvian

guano (proportioned according to the crop and soil for which it

is intended), will form a phospho-Peruvian guano or manure
(call it what you like) of money value equal to any manure sold^

and infinitely superior to the greater portion of compound manures-

in the market. The mixture improves the power of each, the

free acid of the superphosphate fixing the ammonia in the guano,,

which is besides presumed by some chemists to exert an influence

in decomposing mineral ingredients in the soil. Should at

any time a difficulty occur in procuring a supply of suitable

materials for making superphosphate, then purchase genuine

South American or other good phosphatic guano, of which take

3 tons and mix with 1 ton of Peruvian guano, and the result in

ordinary cases, when applied to root-crops, will equal 4 tons of

Peruvian per se. The proportions can be varied according to-

circumstances. Peruvian guano alone in a very dry season like

1859, proved in many places nearly a failure in comparison with
this mixture, and inferior in promoting the growth of turnips to-

South American guano unmixed, as will be seen from the annexed
published report of experiments made in 1859 on the growth
of turnips- with different manures by the Inverness Farmers'

Society (see p. 274).

Among these nineteen carefully-selected manures, it was proved
that the same money value of South American guano produced
about 4 tons more turnips per acre than Peruvian guano, and
much more in proportion than any of the other manures named
and detailed in the above report—the Peruvian guano producing
per imperial acre 13 tons 2 cwt. 17 lbs., at a cost of 3*. 9J(i.

per ton, and the South American guano 17 tons 2 cwt. 3 qrs.

7 lbs., at a cost of 35. 2\d. per ton. The cost of the manures I

have recommended will not exceed 8Z. per ton, taking the price
of pure dissolved bones and South American guano at 6Z. 5^. and
6^. 10s. per ton, and Peruvian guano at 12/. \0s. per ton ; and

VOL. XXIII, T they
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tliey may be applicMl in all seasons with fj^roater liopes of succes*

than nine-tenths of the sj/ecial manures foi- ^ass, grain, and roots,

with which the market is inundated.

There is another substance which farmers might turn to account

for the home manufacture of manure, viz. the ammoniacal liquor

from gas-works, but that in most places the entire supply is

purchased by contract by the manufacturers of sulphate of am-
monia. This ammoniacal liquor is of considerable value as a

fermenting agent in dissolving bones. After being once distilled

it contains 20 per cent, of ammonia, chiefly in the state of a

carbonate, in which form it is liable to escape ; and in order to

check the evaporation, sulphuric acid should be mixed with it.

The difficulty of procuring this liquor, as already mentioned,

must interfere with its extended use on the farm. It is generally

admitted that the use of nitrogenous manures alone for top-

dressing cereals promotes too rapid growth, rendering the stem
succulent, and thereby inducing in the crop a tendency to lodge.

Many substances have been recommended to counteract this

tendency, without impairing the properties of the manure em-
ployed. Salt has hitherto been most generally used, with Peru-

vian guano : the complaint, however, against this article is, that

while it stiffens the straw, it lessens its bulk. Sulphate of soda is

now coming into use to mix with nitrate of soda and sulphate of

ammonia, and with good effect. As the question is asked occa-

sionally where nitrate of soda is made, it may not be altogether

out of place to state that the greater portion, if not the whole
used in agriculture, is imported from South America, East Indian

nitrate of soda being employed in the manufacture of nitrate of

potash (saltpetre), in which state it comes to this country.

Fermented Bones.—Several substances may be employed to

ferment bones : ashes of wood, peat, and coal, sawdust, droppings
from the stable, brewery refuse, shoddy, or any substance that

will, when mixed with ground bones, induce fermentation : these,

if moistened with the drainings from the dunghill, urine, gas-

liquor, &c., when reduced to a crumbling state, will furnish

a manure of considerable fertilising properties. The heap having
been made up with sufficient moisture, is left to ferment, the

operation being performed in a covered shed. As a general rule,

bones as a manure are better adapted for light gravelly soils than
for stiff land.

Carcases.—Horses and cattle that die on the farm through
disease, accident, or age, are in general buried

;
as, being of no

further use, that is the best, resource for putting them out of the

way. I shall point out what should be done with such carcases,

whereby they may be turned to some useful and economical
purposes. First skin the animal, as done in a slaughterhouse ;

T 2
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sprinkle well the skin with salt on the fleshy side to preserve it

from putrefaction, then roll it up, when it may be kept till a

convenient opportunity for disposal to a tanner. The carcase is

then cut up into pieces of J cwt., put into a boiler with water and
boiled for 28 hours, by which time the flesh will have so softened

that the bones can be taken out. Before doing so, whatever

grease there is will float on the top
;

this, when skimmed off,

will be found superior to any other grease for lubricating ma-
chinery and cart-axles. The boiled flesh may be cut up and
mixed with the farmyard manure ; and the liquor or soup might
be used to ferment bones, or run into the liquid-manure tank.

The quantity of each ingredient depends entirely upon the size

and condition of the animals. Taking an ordinary-sized farm-

horse, in working condition, weighing 15 or 16 cwt., the follow-

ing may be assumed as the approximate value of the products :

—

£. s. d.

Skin, present value 10s. 6(/., average .. .. 0 8 6-
Grease, 28 lbs., at M. per lb 0 14 0
Bones, dry, 56 lbs., at 4s. j^er cwt 0 2 0
Flesh and liquor for manure 0 2 6

17 0
(84 lbs. is the greatest weight of dry bones the largest horse will yield.)

We cannot too forcibly impress upon farmers the importance

of being assured that the articles they purchase are genuine ; the

absolute necessity, therefore, of buying only by a guaranteed

analysis, and of proving the correctness of the same by a check

analysis of a sample taken from the bulk delivered. By this

means any difference in value may be adjusted before application,

and disputes avoided ; for it is hopeless to look for redress after-

wards, on the ground that the results did not come up to expecta-

tion. Makers of chemical manures buy the materials they use

by analysis : were this precaution neglected, the manufacture of

manures would be a thing of chance instead of calculation and

science. Why should farmers be less alive to their own interests ?

The trouble is little and expense as nothing compared with the

interests at stake.

There are, however, some farmers who expect too much from

the use of portable manures. It is absurd to suppose that these

alone can keep the land at all times in good heart
;
they ought

rather to be employed as stimulants or auxiliaries, than as a

complete substitute for farmyard manure.

11th, February, 18G1.



( 277 )

XVI.

—

On the Commercial Value of Artificial Manures. By
Dr. Augustus Voelcker.

Not more than fifteen or twenty years ago the manufacture and
sale of artificial manures partook more of the character of a

venturous speculation than of that of a legitimate, well-regulated

business. Few men of substance and character were then

willing to embark their skill and capital in a new and untried

undertaking. On the other hand, many persons thrown out of

employment—having little or nothing to lose, and everything to

gain—eagerly seized the opportunity of making a living by pre-

paring and selling compounds many of which scarcely deserved

tlie name of artificial manure. At that time inferior, altogether

trashy mixtures, were the rule, and well-prepared, intrinsically

valuable fertilisers quite the exception.

Like other agricultural chemists, I directed public attention

to the extensive frauds to which the unsuspecting farmers of

England were subjected, and was one of the first who published,

with a view still further to check the nefarious dealings of un-
scrupulous persons, a valuation-table or priced-list of the various

fertilising constituents usually entering into the composition of

artificial manures.

In conjunction with chemical analysis, the valuation-tables

published by Professor Way, Dr. Anderson, myself, and others,

fully answered their desired end, and it was of little or no con-
sequence to which table preference was given.

By degrees agriculturists learned to appreciate the material

services which the analytical chemist was willing and capable of

rendering to intending purchasers of artificial manures. The
publication of these tables and their extensive use and applica-

tion in estimating the money value of manures, have had much
influence in rendering the manure-trade what it now is, as a
rule, namely—a well-regulated business, carried on by men of

substance and character, possessed of skill and commercial
knowledge and enterprise.

At present manure-dealers who have gained for themselves an
unenviable notoriety can effect but few sales ; whilst in the great

majority of cases well-prepared, concentrated manures, though
by no means of equal value, may now be bought in almost every
market-town at much lower rates than the cost of similar fertilisers

if prepared by the farmer himself.

Valuation-tables have been of great use in past times, and are

still serviceable helps for detecting at once gross imposition
;
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they likewise afford important data in estimating the money
value of manures.

But the gigantic dimensions which the manufacture of arti-

ficial manures has assumed during the past few years in this

country, and the consequent altered conditions of the manure
trade, necessitate not only several modifications in the prices at

which the various constituents of artificials are valued, but like-

wise much circumspection in estimating by analysis and calcula-

tion the money value of a manure.
Having, in my capacity of Consulting Chemist to the Royal

Agricultural Society, numerous samples of all kinds of artificial

manures annually submitted to me for examination and opinion,

and having, moreover, made myself practically acquainted with

the manufacture of artificial manures, and attentively followed

its rise and progress, I believe that I am in a position to say

without hesitation that the true money value of a manure cannot

always be calculated with anything like precision by mere
reference to an analysis and certain valuation-tables. I feel in-

clined to go a step further, and maintain that, at the present

time, such mere rule-of-three calculations frequently convey

wrong impressions of the value of certain manures, and do not

further the real interest of the consumer. In proof of this I may
state that, not long ago, I saw a copy of an analysis of a manure,
the commercial value of which, estimated according to the usual

tables, was given at 11/. 10s. a ton, and yet this article was
offered for sale at 11. 10s. a ton. It may, perhaps, be presumed
that this manure is manufactured under peculiarly favourable

circumstances ; but this is not an exceptional case, for the calcu-

lated value of certain superphosphates rich in soluble phosphate

of lime is generally 21. or 3Z. higher than the price at which
they are actually sold. On the other hand, it is no unusual

occurrence to meet with really good and cheap fertilisers, which,

submitted to ordinary commercial analysis, give apparently un-

satisfactory results, inasmuch as their value, when calculated

according to any of the approved tables, is set 1?. to 21. lower

than their true money value. Recent experience has convinced

me that the buyer may now justly expect something more in a

manure than the mere agreement of its calculated value with the

price at which it is actually sold. It is, comparatively speaking,

easy to prepare a manure say at 6/. a ton, the calculated value of

which amounts to the same sum ; but such agreement, in my
opinion, is no guarantee that the manure is really worth that

price. It is well known to all acquainted with the peculiarities

of the trade in artificials that many samples which, as the saying

is amongst manufacturers, " analyse well," can be produced at a
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clieaper rate than otliers wliicli do not analyse so well, but which,

nevertheless, show a better result in the field, and possess a higher

agricultural and commercial value.

I should much regret if these observations should induce

any one to deny the utility of submitting artificial manures to

chemical analysis. Without a correct analysis, not even an
approximate estimate of the value of a manure can be given ; it

is, therefore, and always will, remain the most important and
most indispensable instrument in conducting such an inquiry ;

but there are other data likewise to be taken into consideration

before the true money value of manures can be determined.
Believing chemical analysis to be of the highest practical

utility, and fearing that discredit may be brought upon it by our

Manure Calculators," I am anxious to place in a propet light

the ordinary money calculations which are given by most chemists

with the analyses of artificial manures.
These calculations in many instances do not deserve the name

of valuations, for instead of indicating what a manure is worth
to the consumer and at what price it can actually be bought in

the market, they show an imaginary value which in some cases

is much lower, and in others much higher, than the price at

which the manure can be supplied. Take, for example, the

following numbers, which express the

Composition of a Sample of Superphosphate, sdliiig at Q>1. 1'Os. a ton.

Moisture 14-62

9-92

18-02

(28-12)
8-46

42-15

2-34

4-49

100-00
* Containing nitrogen -59

Equal to ammonia '71

An exceedingly simple method by which the value of artificial

manures is calculated is to regard the analysis as representing
the composition of 100 tons of manure, and to multiply each
constituent by its assumed market-price per ton, and then to add
up all the products. We thus obtain by calculation the price of
100 tons, and, by dividing this by 100, the assumed value of
1 ton.

The following list gives the price per ton of each constituent,

according to the valuation-tables of Professors Way and Ander-
son, and Mr. Nesbit:

—

*Organic matter and water of comWriation
Bi-pliosphate of lime

Equal to bone-earth rendered sohitle

Insoluble phosphates

Sulphate of lime

Alkaline salts

Insoluble siliceous matter (sand)
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AVay. Anderson. Nesbit.

£. s. d. £. «. d. £. s. d.

1 0 0 0 10 0 1 0 0
Soluble phosphate {i. e. bone-earth rendered

33 0 0 30 0 0 24 0 0
7 0 0 7 0 0 8 0 0
1 0 0 1 0 0 1 0 0
1 0 0 1 0 0 1 0 0

5G 0 0 60 0 0 60 0 0

Calculated according to Professor Way's table we obtained

the following value for this superphosphate :

—

Value per Ton. Total.

£. £.
Moisture 14-62

*Organic matter 14-62 x 1 = 14-62

Bi-phosphate of lime 18-02

Equal to bone-earth made sohiblc (28-12) x 33 = 927-96

Insoluble phosphates 8-46 x 7 = 59-22

Sulphate of lime 42-15 X 1 = 42-15

Alkaline salts 2-34 X 1 = 2-34

Insoluble siliceous matter

100-00

* Containing nitrogen . . . . '59

Equal to ammonia .. '71 X 56 = 39-76

Calculated value, 10/. 16s. per ton. £1086-05

Proceeding in the same manner, the price of the same super-

phosphate will be 101. according to Dr. Anderson's, and SI. &s.

according to Mr. Nesbit's table. Whether we take Professor

Way's, or Anderson's, or Mr. Nesbit's tables, in either case

there is a great discrepancy between the actual price at which

this article is sold and its calculated value. Similar, and in

some cases still greater differences can be noticed in the calcu-

lated and actual value of many samples of superphosphate,

especially those made exclusively from coprolites and other

mineral phosphates. It evidently appears from these facts that

at the time when Professor Way, Anderson, and Nesbit drew up

their valuation-tables soluble phosphate of lime could not be

manufactured so cheaply as at present, and that consequently the

price per ton of soluble phosphate now requires to be reduced,

especially if Professor Way's or Dr. Anderson's figures are

taken as standard values in the calculation, and the manure

under consideration is entirely or principally made from mineral

phosphates.

I purposely abstain from giving an amended price for soluble

phosphate of lime, for such a price cannot well be fixed in a

general way and then applied to particular instances.
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The fact is, the commercial value of soluble phosphate of lime,

like that of many other materials, depends in some measure on
tlic source from which it is derived and the nature and the

amount of other substances with which it is associated. Thus,

soluble phosphates cannot be produced at as low a price when
made from bones as from mineral phosphates. Then why not

make it in the cheapest possible form ? is a question which
naturally suggests itself, but which is answered by the fact that

in many instances bones partially dissolved in oil of vitriol pro-

duce a better practical result on the turnip-crop on light soils

than a mixture containing an equivalent amount of soluble

phosphate made from coprolites and insoluble bone-phosphate.

We thus see that it is not enough that there should be a certain

amount of soluble and insoluble phosphate in a turnip-manure,

but that the very source from which the fertiliser is obtained

affects its agricultural as well as its commercial value.

A superphosphate containing, say, 15 or 18 per cent, of soluble,

15 per cent, of insoluble phosphate in the shape of bone, and

2^ per cent, of nitrogen, can be made much cheaper by pro-

ducing in the first place the soluble phosphate from coprolites,

and mixing the coprolite superphosphate afterwards with bone-
dust and a certain quantity of shoddy, or a similar nitrogenous

refuse material, than by making it entirely from bones. But as

superphosphate prepared from bones has a better effect in the

field and costs the maker more money, and thus has a higher

commercial value than a manure which on analysis furnishes

the same amount of soluble and insoluble phosphate and nitrogen,

the constituents of a bone-superphosphate, and amongst them
soluble phosphate of lime, must have a higher commercial value

in this combination than in a mere mixture of dissolved copro-

lites, bone-dust, and a nitrogenous refuse matter.

Again, up to 28 or 30 per cent, of soluble phosphate (i, e.,

bone-earth rendered soluble by acid), may be produced in a

superphosphate simply by mixing phosphatic materials with a

certain quantity of sulphuric-acid ; but if a much higher pro-
portion of soluble phosphate is required, recourse must be had
to more complicated and expensive chemical processes ; and
these processes, of course, add to the expense at which the

soluble phosphate is obtained in highly concentrated manures,
such as Messrs. Burnard, Lack, and Go's. Concentrated Super-
phosphate, which contains no less than 44 per cent, of soluble

phosphate.

Notwithstanding the increased expense in producing the soluble

phosphate in a highly concentrated superphosphate, it may be
good policy and economical to the consumer to prepare such con-
centrated fertilisers for exportation or for application in localities
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where tlie cost of carriage of tlie diluents in ordinary manures
amounts to mucli more than the extra expenses of the process of

preparing the effective constituents in a highly concentrated form.

Since, then, in peculiar cases such a concentrated manure has a

higher relative value for the consumer than an ordinary sample
containing 18 to 22 per cent, and is prepared at greater cost by
the manufacturer, it certainly would not be right to estimate the

money value of the soluble phosphate in both at the same
rate.

Another reason which deters me from attempting to fix a

price for soluble phosphate—or, indeed, for any manuring con-

stituent—is, that the price of the same substance in the same
form varies continually from a variety of causes.

The commercial price of the raw materials employed in the

manufacture of manures, like that of everything else, is de-

pendent upon demand and supply, and regulates itself accord-

ingly. The consumer, in my opinion, has a far better guarantee

for a supply of cheap fertilisers in the competition of respectable

firms than in the publication of any fallible, because constantly

changing, price-list. There exists, moreover, the danger that the

price-lists fixed by chemists of standing are frequently applied by
others whenever it suits their purpose long after they have become
obsolete. In the interest of the farmer 1 feel, therefore, bound not

to publish an amended price-list of fertilising matters.

My attention has been directed to a remarkable change which
has of late come over the minds of some manufacturers with

regard to analyses and money-valuations : many of those who
were once much opposed to such proceedings are now most

anxious to have recourse to them for certain manures. The
reason for this anxiety is obvious ; for if scientific men whose
names are well known to the public at large gravely state that

manures which are actually sold at 11. 10s., according to the

usual mode of computing their value, are worth Wl. IO5., it is

but natural that manufacturers should desire to secure so favour-

able though unreasonable a testimony. For years I have re-

frained from putting a money-value upon manures sent to me
by manufacturers ; for it strikes me very forcibly that if a maker
has not sufficient chemical and commercial knowledge to deter-

mine correctly the money-value of his own productions, he has

mistaken his proper calling.

Although the trade in manures is getting more and more into

the hands of a limited number of intelligent and large manufac-

turers, there are still to be found, here and there, small and

ignorant makers, and farmers who make a few hundred tons of

artificial manures for their own use and that of their neighbours.

Generally speaking, a manufacture carried out on such a limited
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scale brin<?s no advantage to the consumer, and seldom benefits

for any length of time tlie producer, who has neither skill, capital,

nor enterprise to compete with a firm which does a large

trade. Tlie price which a manufacturer has paid for his raw ma-
terials, including labour, carriage, bags, &c., is not necessarily

a criterion of the worth of the manure, because he may have
bought under serious disadvantages, A man who has not suffi-

cient chemical knowledge will often select raw materials which
are very good in appearance, but in reality cannot be employed
so profitably as others ; or he may not have sufficient capital to

buy in materials which can only be obtained by taking a ship's

cargo at a time
;

or, if he has capital, he may not have sufficient

commercial knoAvledge and decision to take advantage of a

favourable turn in the market. For these and similar reasons

such a dealer will lose money if he sells the manufactured pro-

ducts at a rate which will yield a good profit to another vendor
more favourably circumstanced.

In commercial analyses and calculations founded upon them,
the form and condition of the several constituents is too often

entirely overlooked. This is especially the case with respect to

the state of combination and mechanical condition in which the

insoluble phosphates and nitrogen occur.

Insoluble phosphate of lime may be present in any of the fol-

lowing forms : ^ or :|:-inch bones, fine bone-dust, boiled bones,

bone-black, bone-ash, coprolites, apatite, Estramadura phos-
phate, Sombrero guano, Peruvian guano, and phosphatic guanos.

Now, in most of these conditions, insoluble phosphate of lime
has a different agricultural and commercial value. :^-inch bones
are more effective and cost more than ^inch ; fine dust is still

more expensive
;
and, generally speaking, the finer bone-dust is,

the more powerful is its action and the greater tlae cost of

preparation. When bones are acted upon by acid, but not
applied in sufficient quantity to convert all the phosphate of

lime which they contain into soluble phosphate, there remains
in the mixture a certain quantity of insoluble phosphate, which,
in this condition, is still more valuable than in that of fine

bone-dust. On the other hand, the insoluble phosphates in

animal charcoal (bone-black) and even bone-ash are of very little

use in a turnip-manure. Of still less use to root-crops, if possible,

are the insoluble phosphates in coprolites, apatite, and other
mineral phosphate. Intermediate in their action between fossil

phosphatic materials and bones are, perhaps, certain semi-fos-

silised guanos, whilst in Peruvian and several phosphatic guanos
the insoluble phosphates are so extremely minutely divided that

I am inclined to consider them worth twice as much as phosphates
in the form of ordinary bone-dust.
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It is, therefore, simply absurd to put the same value on
insoluble phosphates, irrespective of the form in which they
occur, since in a lurnip-manure their Avorth may range from
absolutely nothing up to 11., 81., or even 121. a ton.

As regards nitrogen, this element may be present in the shape
of an ammonlacal salt, or of nitrate of soda, or uric acid

;
or, again,

in shoddy, whale-blubber, fish-refuse, horn and hide clippings,

scutch, leather-refuse, and many other forms. In all these dif-

ferent forms nitrogen has a different agricultural and commercial
value, and it is therefore unreasonable to assume the same price

in calculating the money-value of the nitrogen which a manure
may contain in so many varied shapes.

Besides this, some purely practical matters have to be well

considered before a fair estimate can be given. In some instances

superior composition in regard to ingredients may be more than
neutralised by imperfect pulverisation or by a damp and lumpy
condition, tending to inequality of distribution and irregularity

in the growth of the crop. A fine state of division, dry condi-
tion, and uniformity of composition cannot be secured without a
considerable increase in the cost of manufacture. No allowance,

however, is generally made for this expenditure of money by our

rule-of-three chemists ; or if anything at all is allowed, the same
manufacturing expenses are assumed whether the manure be
fine, dry, and uniform, or the reverse. Injustice thereby is done to

honest and skilful manufacturers, and at their expense the sale of

apparently cheap but really inferior manures is encouraged. Is the

manure dry enough to admit of equal distribution on the land ?

—

is it very fine, or coarse and lumpy ?—is it uniform in composi-
tion ?—are the ingredients and their relative proportions in a
manure really useful for the purpose for which the latter is

recommended ?—what facilities are there in a particular locality

for procuring the required fertilisers ?—and many similar ques-

tions that do not enter for a moment into the mind of a mere
" calculating machine " require to be well weighed before any-

thing like a just estimate of the money-value of a manure can be
given.

In a highly-concentrated, well-prepared superphosphate, I have
already noticed that soluble phosphate has a somewhat higher

commercial value than in an ordinary sample. Concentration

or dilution of all the more effective fertilising constituents simi-

larly affects the commercial value of other manures. It is there-

fore evidently unfair to take as a standard the price at which
ammonia, phosphates, <Scc., can be purchased in Peruvian guano,

in calculating the money-value of nightsoil, sewage, and other

bulky fertilisers.

A very striking example, showing how much bulky and, com-
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paratively speaking, valueless materials reduce the money-value,

is presented to us in farmyard-manure. One ton of fresh yard-

manure of fair average quality, I find, contains :—

•

s. d.

lbs. of soluble phosphate of lime, worth, at 3'i. per lb 1 7i

8^ lbs. of insoluble phosphate of lime, worth, at Id. per lb. ..0 8

J

12J lbs. of potash, worth, at M. per lb 3 1

J

15 lbs. of ammonia, worth, at 6c?. per lb 7 G

Total 12 11^

Whilst, thus, the calculated value of farmyard-manure is nearly

Ids. per ton, its real commercial value is about 5s. per ton.

Again, before certain manures could be obtained that are now
specially prepared to suit particular soils or particular crops,

enterprising and intelligent manufacturers have frequently in-

curred heavy expenses in trying all kinds of fertilising mixtures

before they succeeded in ascertaining the states of combination,

and the relative proportions in which these should be com-
bined in order to produce the best practical results. It is,

therefore, but fair that those who profit by these researches

should repay the manufacturer for the tima, skill, and expense

which he has bestowed upon the production of such special

manures. In estimating the money-value of such fertilisers this

ought to be taken into consideration, and allowance be made for

more than the mere market-price of the several uncombined in-

gredients.

Perhaps it may be suggested that all these observations only

tend to show the inability of the chemist to give a reliable esti-

mate of the money-value of a manure. I openly confess concur-

rence in this sentiment if the name of " chemist " is applied to a
mere human analysing and calculating machine, or even to a
purely theoretical man of science ; but strongly repudiate it if it

indiscriminately refers to every chemist.

The errors committed by purely theoretical men, and the care-

lessness and ignorance of others who call themselves agricultural

chemists, show incapacity in individuals ; but they do not prove
that men who, without presumption, may lay claim to the office

of an agricultural chemist, are not in a position to render most
useful services to the farmer by informing him whether the

manures sent for examination are cheap, dear, or moderate, at

the price at which they are offered for sale. Unquestionably, a
considerable amount of commercial and agricultural knowledge
as well as judgment, and the fixed determination neither to

favour producer or consumer, are quite as essential qualifications

in an agricultural chemist as analytical skill ; but those agricul-
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tural chemists who possess the somewhat rare gift of uniting
sound scientific knowledge with good sense and acquaintance
with practical matters, assuredly are, or ought to be, in the very
best position properly to estimate the agricultural and money
value of manures.

XVII.

—

Account of the French Experimental Farm at Vaujours.

Abridged from its ' Annals' by P. H. Fbere.

Abstract of Contexts.—General Description— Drainage— Cost of Appa-
ratus for Irrigation— The Night-Soil of Paris— Mode of applying Night-

Soil — Course of Events at Vaujours — Lodgment of Crops— Balance-

Sheet, 1860— Experiments— Plan for future Cropping— Conclusion.

Some few English farmers are probably aware that an Experi-
mental Farm has been established in France to test the value of
the sewage or night-soil taken from the cesspools of Paris, and
the economy of its application by means of steam-pumps and the
tubular system of irrigation. Not having heard further, they
probably surmise that its career has not hitherto been a decided
success : more than this they have not learned, and, if men of the
old school, they do not care to inquire. Yet, if we look around,

the sources of agricultural advancement are not so numerous nor
so promising that we can afford to overlook even a slight prospect

of reward : nor, again, are exact, trustworthy, detailed accounts

so common or so easy of access that any such specimen can be
passed by. Quite apart from the economical results obtained, such
accounts, when conscientiously drawn up, are of great service to

an art so poor in statistical knowledge as agriculture. If we can
put them to no other use, we may dissect them with profit, as

the Parisian shawl-merchant remodels the products of Cashmere
when the pattern is not to the French taste. That these accounts

are in this case conscientiously framed appears on the face of

the reports
;
indeed, in the liberal allowance made for wear

and tear of dead stock, &c., they contrast very favourably with
some of our one-sided estimates ; and for this the more credit is

due, because from various mischances a serious deficit had to be
faced.

There is further reason for approaching these records in a
kindly spirit, because the vituperative element does not enter

into them. There is no preface of promiscuous and exaggerated
invective against farmers and farming generally, in terms that

are almost insulting to the very men whose ear it is most im-
portant to gain,—men who naturally repudiate the fancy-portrait
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drawn of tliemselveS and their brethren,—who, though not the

pioneers of progress, are in the van, and moving steadily on-

ward, observing and reflecting, though not called upon (or,

indeed, warranted) to risk their means in ventures where the

follower is pretty sure in the end to outstrip the leader.

Such men will look with interest on the efforts of others who
are blundering on towards knowledge and skill. For them the

work is being cut out
;
something will come of it by which

themselves may profit. For the man of another stamp—the

ardent amateur—these annals may serve as a useful warning,

that however bright and well-founded his conception may be,

its practical success will depend on numerous adjustments in the

relations of soil, climate, markets, supply of labour, and state of

civilisation, which prevent any agricultural " spurt " from being

profitable. AH who will, may pick up some useful hints ; whilst

those crusty friends of agricultural progress in the abstract, who
chuckle at the miscarriage of every individual project, may
enjoy their laugh ybr a season..

It would seem that in the year 1856 a company was formed
in shares amounting to 100,000 francs (4000/.) for starting this

Experimental Farm of 220 acres, situated at the distance of 12^
miles from Paris, in the midst of the Forest of Bondy—a name
suggestive of robbery and violence. The choice of the site was
evidently determined by the proximity of a canal, which inter-

sected the farm and brought from Bondy in barges the 10,000
tons of night-soil which the company undertook to apply to the

land, on which condition the municipality of Paris contributed

30,000 francs (1200/.) to the enterprise, to which the French
Government added an annual subsidv of 160/. to start the

enterprise, with a stipulation that its experimental and scientific

character sliould be maintained.

It was, indeed, an experimental rather than a model farm. Its

site appeared at first to be at the world's end, for the public roads

leading to it had been neglected, because hardly needed, and
farm-roads it had none, neither materials for making them.
The farm, as will be seen by the accompanying map, con-
sisted of two narrow strips on either bank of the canal ; the

buildings stood at one end of the smaller area,— no slight

obstacle to carrying out liquid manure, as at first practised,

,in carts, and to bringing home bulky forage crops, since it

took, on an average, half-an-hour to convey a load to the

chief allotment of land on the other bank ; this inconvenience
also led to the horses finishing the day's work of ploughing
in one journey. The land was poor and foul, mostly heavy,
and requiring drainage, for which an artificial outfall had to

be procured by means of a costly main drain. Their labour-
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market combined all the evils of proximity to Paris with the

drawbacks of a wild, secluded spot. Under the influence of the

adjacent forest the climate was cold and damp, and affected by
fogs which seem to rival those of London ; but a yet worse mis-
chief haunted the woods—those pests, the rabbits ! I shall have
occasion to quote at length a very spirited letter on this head,

which will doubtless excite much sympathy from English fellow-

sufferers, and some surprise and wonder how such an evil can
have survived, or revived after the clean sweep of feudal abuses
which was made in France under the First Revolution. Besides
the command of water-carriage and the prospect of approaching
railroads, there was little to balance these drawbacks but the

advantage of having a liberal landlord, Mr. Smith, who under-

took, when called upon, to provide money for roads, drains,

&c., charging 6 per cent, on the outlay, to the amount of

1200Z.

The Canal de I'Ourcq, which intersects the farm in a bed
nearly 9 yards below the level, was a work of the First Empire.
The requirements of this canal for a supply of water led to the

drainage of the property (which had been a swamp in winter),

and paved the way for thorough drainage.

In 1852, the Eastern Railroad came within 6 miles of the

farm : recent improvements have led to the erection of a station

at the distance of about 4^ miles; and in 1860 another line

opened a station less than 2 miles off.

It further appears that the depot for the night-soil of Paris,

from the formation of new suburbs, will have to be removed
from Bondy to the immediate neighbourhood of this land,

so that about one mile of good metalled road is alone wanting
to put this once secluded spot into direct contact with Paris, and
with other towns in which sugar-refineries and distilleries are in

full play. These are important elements of future success.

The benefits to be anticipated from the extension of the

railroads were, however, for a while attended with serious draw-

backs. The construction of the Northern line interposed between

the engine-house and its field of operation, necessitating the

removal of the former, and consequently the suspension of irriga-

tion by pipes until June, 1860. It likewise so interfered with

the drainage outfall as to call for new main-drains and the

deepening of the tunnel which passed under the canal in dan-

gerous proximity to the reservoir. These works were begun in

the autumn, w ith disastrous results ; the contractor failed, yet

the worl^ had to be carried out at all hazard and any sacrifice,

amidst rain and frost; hardships and danger to the workmen,
and with haulage destructive to tbe teams of the farm. The
work cost 200/. instead of 80/., the sum contracted for.
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Drainage.

Diiiinage was on this farm a necessary preliminary to irri<:fa-

tion ; but as it was estimated that lor the 217 acres this work
would cost 1200/. (or nearly 5/. lO.s. per acre), a loan was re-

Kpiired. When an application was made to the Company of the

""Credit Foncier," the formal preliminaries required were found

to be so tedious that the landlord, Mr. Smith, came forward and

ofl'ered to make the required advance on the same terms as those

prescribed by the company.
M. Barbier, a well-known enoineer, was employed to plan

and superintend the work, which was surveyed, certified, and
paid for bv the Government Engineer of the district. As the

work proceeded, the necessary advances were made, bearing an
immediate interest of five per cent. The land of the left bank,

42^ acres, has been already drained.

Main drains, 2J inches in diameter, following the contour of
the undulating surface, converge towards the old fen, in which
basins have been formed to act as sinks (fosses a cuvette).

I'ipes of 1"18 inch bore are laid from 13 to 16 yards apart,

iit a mean depth of 51 inches, in a bed of clay mixed with sand

and marl. To complete the circuit, air-drains are carried along-

on a higher level, just as the head drains follow the depres-

sions. The apex of the system is indicated by an air-chimney,

in like manner as is the lowest point of outfall by the well which
acts as a cesspool. " Tliere is thus a double circulation ; whilst

the water flows downwards the air is constantly mounting up-
wards, penetrating the soil and conveying oxygen to the manure
which is being consumed and transformed by the process of slow
combustion."

Lastly, from the lowest point in the fen a 12 -inch tunnel is

run to the Bridge of Villepinte at a depth of 13 feet, where it

empties in a cascade into the canal the drainage water from
the left bank.

At the date of the publications referred to the work on the

right bank was still incomplete, there being here greater diffi-

>culties to contend against, arising from want of fall and difficulty

of securing an outlet, which made it necessary to deepen the

tunnel and to construct main drains in boiling sand. As far as

it has gone, the work has cost 6/. per acre, but the outlay cannot
be fairly stated till the work is finished.

Pipiiif/.

Next in importance to the work of drainage, if not in this

case of more special interest, was the organisation of the appa-
ratus for irrigation, which was a work of time.

VOL. XXIII. U
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The entire outlay made for this object was as follows :—
1. Labour :— £. £.

Eartliwork, making; quay for barge, and cntting trenches 108
Briekhiyer and carpenter for tunnel, shed, tank, &c. .. 236

344
2. Implements :

—

Letestu's pump, which lifts 25 tons per hour 100
Gargan's moveable steam-engine, 6 horse-power .. .. 272

3. Pipes:—
"^'^

3000_ metres (3250 yards) of iron pipe (bitumine'),
4i-inch, at 5s. per metre, including fixing 720

Stop-cocks, valves, &c 96
Moveable pipes, Gargan's ]ilan, with bayonet joints .. 96
Contingent expenses '. 56

968
4. Plant:—

1 barge, holding 40 tons 60
3 water-carts, at 8^., and 1 liand-cart 32

92
5. General charges :

—

Engineer for superintendence 28
Miscellaneous charges 24

(Mis-stated as 1800?.) £1828

The company, acting as a pioneer for others, has paid dearly

for its experience. It is elsewhere estimated that this work
might now be executed for little more than two-thirds of the

original outlay. As it is, the great bulk of the land has been
brought directly under the tubular system, whilst the few out-

lying pieces not so circumstanced are within easy reach of the

cisterns ; and this has been accomplished at an average cost of

8/. per acre for the 225 acres of which the farm is composed—an
outlay which may ])e compared with Mr. Blackburn's estimate

of 214Z. for 20 acres, given in p. 14 of this volume.

Moveable Pipes.

Moveable pipes, as it is stated, are often made of leather,

canvas, gutta-percha, or india-rubber ; but breakages, contrac-

tions at the points of flexion, and rapid wear are against the use

of such organic substances.

Following in the track traced out by Lord Essex, by Mr. Harvey
of Glasgow, and the works in the Bois de Boulogne, the Directors

at Vauj ours employ moveable pipes made of plate-iron 21",, inches

in diameter, and 8 yards 2 feet long, this being the greatest length

which the works can turn out ; to the end of the pipe is attached

a tube of india-rubber 2J inches in diameter, strengthened inside

by a spiral thread of iron-wire ; sufficient pl<ay at the joint is

thus attained without any diminution in the size of the conduit

;
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next to tlie india-rubber at the left end conies the male screw

of a bayonet joint ; at the other end is the female screw with the

bayonet attached ; the joint is united to the pipes by an iron

collar ; a half-turn of the screw suffices to make all fast. Nothiiifj;-

is easier than the carriage and adjustment of these parts ; one

cart will carry enough to form a conduit 200 yards long ; the

workmen bear a length of pipe on their shoulders to its resting-

place, the ends are supported on a wooden X to make a join ; a

boy is left at the stop-cock to open or shut it as directed, and an

assistant levels the surl'ace with a rake. The foreman works

the hose, and carries, coiled up at pleasure, the short length of

india-rubber which forms the last section in the channel.

To give an idea of the work performed, it may be stated that

in April about 1000 tons were applied in 25 days, or 40 tons

per day. Since the morning was spent in fetching the " soil

"

by barge from Bondy, the machinery working in the after-

noon made only half a day of work. In the dry season, when
the " soil " is diluted with three times its bulk of water, the

machinery was in full work, and distributed 150 tons per day.
" The price of a length (8 yards 2 feet) of moveable tube (2/„-inch

gauge) is about 8s. 4c?., or double the price of a fixed conduit of

the same bore. It is laid with such ease, and the joints are so

well secured, that a 4i-inch gauge might be safely used instead

of the smaller size, so as to form a continuous channel of the

same diameter from the point of suction to that of distribution.

This would be sound economy in regard both of the discharge

of the fluid and the hand-labour required."

Paris Niffht-Soil.

Our interest in this enterprise centres on its employment of

the vida/ige or night-soil of Paris, on the economy of its appli-

cation, the crops to which it is naturally adapted, the best

time and modes of applying it, and, lastly, on the hindrances,

restrictions, and changes of plan which season and climate, state

of markets, and supply of labour have imposed on that appli-

cation.

This vidange must not be confounded with the sewage of
English towns ; it is night-soil dei'ived from the cesspools or

pits with which the houses are generally furnished. These
are emptied once or twice in a year at night by carts fur-

nished with a pumping apparatus which adjusts itself to an
orifice connected with the pits. The carts then convey the

soil to a great sink (depotoir) placed at the outskirts of the

city, from whence it is forced by steam-pumps through a tunnel

to the great reservoir at Bondy, where it is either dried and
manufactured into " Poudrette," or conveyed to the farm reser-

voir in barge-loads of 40 tons along the Canal de I'Ourcq.

u 2
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It appears from analyses that a cubic metre of this Paris " soil"

(about a ton) contains oi- kilogrammes of nitrogen, or about

7;^ lbs. = i)^ lbs. of ammonia, the salts left after combustion
amounting to nearly 19 lbs. On the other hand, an average ton

oi London sewage (according to Professor Voelcker's analysis)

contains only 3J oz. of ammonia, and 2 lbs. of mineral matter, of

which ^oz. is phosphorus, and l^oz. potash. The vidavqc of

Paris therefore contains forty times as much ammonia in a ton

as the sewage of London.

Means of Application.

Next to the consideration of the fertilising powers of this niglit-

soil comes the question of the most economical means of applying

it, which M. Moll thus discusses.

Tlie barrel mounted upon wheels, either with or without appli-

ances for the even application of the fluid, has been in use I'rom

time immemorial in Belgium, in the northern departments of

France, and in Western Germany. It has the advantage of sim -

plicity of construction, and consequently of small outlay in the

first instance ; but in the end its employment is neither simple

jior economical.

It has been my fortune to employ under the same circum-

stances the tubular system in its integrity ; that same system, both

aided by gravitation and also in conjunction with the water-cart

;

and lastly the cart filled by hand, and emptied either by direct

action or the use of the " tub and scoop." The estimates I shall

give are based on extensive trials, if not on continuous practice.

A few preliminary remarks are desirable. When liquid

manure is applied to growing crops the dressing must be much
diluted : if it be urine {^jmrin '), with three or four times its bulk

;

if night-soil, with five or six times as much water. Unless a

favourable moment can be seized during or after rain, the dressing

should be much more diluted than this. But at such times, from

the wet state of the surface, the passage of the cart is often highly

prejudicial to the land. The cart, then, cannot be well employed
for growing crops in the season of their growth, neither is it

suited to winter use.

Any attempt to distinguish between the use of concentrated

and diluted manures on the same farm, with a view to the em-
ployment of the cart in the former case, must practically prove a

failure : the mode of application will vary for different crops.

The importance which some of the opponents of the tubular

system attach to the employment of gravitation as a motive

power, shows how little they are familiar with the subject.

The great cost of this system consists not in the moving power
or the apparatus required for laying on the liquid, but in the

pipes. Even in our unfavourable position, where the boat to be



French Expenmcntal Farm at V^aiijoiirs. 293

unloaded is from 10 to 16 yards below the level of the fields, tlu;

cost of working the moveable engine and pump comes to only

one-fifth of the total cost of the apparatus. With a fixed engine

it would be one-sixth, and with a horse-power only about one-

tenth of the whole charge. In spite of this, of the high price of

coals at Paris, and also of the drawback that our apj)aratus has

not been in full employment—performing only half or one-third

of the work which it will have to execute in future—it neverthe-

less costs us only Ifr/. to lift and spread one ton of liquid

manure ; of which cost the coals, oil, and labour come to \d.,

and the interest and wear and tear (8^ per cent, being allowed

for wear and tear). The application of gravitation would then

save ;Jf/. per ton; yet this rate, low as it is, is quite exceptional,

as the following facts will prove.

In the South of France a considerable extent, not only of

gardens but also of arable fields, is irrigated by machines, set in

motion by the wind, by steam, and even bv horses and mules.

From many data collected on the spot, M. Gasparin (' Cours
d'Agr.,' vol. ii. p. 457) gave the following estimate of cost.

The cost of raising to a height of 13 feet the 10,000 tons of

water required for irrigating a hectare (2^- acres) of land is :

—

£. s. d.

By liorse-powcr 5 26
,, wind from 3?. 4s. to 8 0 0

,, steam-power (5-liorsc) 1 18 6

„ stcam-i:o\ver (4'ri-liorse) 1 12 6

When it is a question of applying, not 10,000 tons of water,

but a fertilising manure, which wlien diluted with, say four

times its bulk of water, will not exceed 100 tons per acre, or at

the outside 140 tons, it is evident that, even if the cost of pumping
were two or three times greater than this, it would still be an
iiisigsuficant item in tlie expenditure.

The respective cost of the liquid manure, Avlren applied at

\ aujours by barrel and steam-power, is as follows :

—

Cost ^jer Ton of Liquid Manure laid on hj Carta.

Fr. c.

Prime cost of " soil " per barge-load of 40 tons .. 42 0
Canal charges 10 GO
Mean cost of cmptving barge (15 fr.) and carting

say 800 yards * \." 59 35

111 95
Or 2fr. 80c. (nearly 2s. M.) per ton.

The state of the roads made this difference, that when they
were bad we were obliged to harness three horses to a cart.

* The cost is estimated for two distances of 540 and lOSO yards. When the
roads are bad, the cost is increased by one-third, and it varies from 22 to 45
francs.
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When everything was in good order we emptied a barge-load

per day with two carts; but in the winter of 1857-58, from the

defects either in the pump or the roads, this work occupied one

and a half, or even two days.

A further sum of 2d. per ton must be added to this for wear

and tear of dead stock ; which is calculated at 8^ per cent.

(tV "po!'' ctM ") on 200/., the value of the barges, pump, and

carts, and the amount divided between 2000 tons of manure.

No account is taken of s]>rings broken, carts damaged, and
manure lost by accidents. The annexed illustration shows the

relative positions of the canal and l^arge ; the reservoir and the

tap from which the barrel-cart was filled :

Some small portions of the farm are still irrigated from the

cart, which is readily filled at the nearest point of the moveable
conduit by a perpendicular pipe.

This pipe acts as an hydraulic crane ; a canvas arm conveys

the liquid to the bung-hole at such a rate as to fill 1 or 1|- ton

in two minutes. The distribution has been much simplified by

an improvement suggested by M. Moreau, an agriculturist of

Sevran ; an orifice, nearly 2 inches wide, made at the bottom of

the cart, is closed l)y a stopper, which is removed by a horizontal

lever ; as the liquid flows, it falls upon a small metal cone (a

mushroom head), and thence is diffused to the width of the

wheels. As the horse moves, the liquid paraboloid applies a

well-defined shower without gaps to the surface of the field. By
these means the dressing is perhaps more evenly applied than by

the hose.

Such a cart, with fittings, complete, costs 12/. 16s.

Cost of Liquid Mamtre laid on by Steam-pou-cr and Pipes.

The emptying and applying a barge-load by steam-power and
pipes will occupy half a day, and will cost:

—

fv. c.

For fireman ami bargeman 3 0

,, coal and oil 1 50

„ Ibremau and assistants dislributiuLT 4 65

fr. 9 15
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n-. c.

Or per tori 0 22-3

Adil chari;c I'or wear ;ni<l tcnr, jicr Ion 0 4C"2

rriine cost, per ton 1 05

Canal charges 0 26-5

Total cost per ton (20i7.) .. .. fr. 2 0

WIicii the manure was delivered throujjli the pijjes, it the pump
worked well and the manure was free from solid matter, a barge

was emptied in two hours, though half a day has been allowed in

the above estimate.*

A trial was made of the Belgian fashion of applying liquid

manure. On this plan, the cart is halted at the edge of the

field. The cart is emptied into tubs with handles, of the size

that two men can carry between poles, which are so put down
that a circle having a radius of from 10 to 16 yards may be

watered by the contents of each, about 33 gallons. The trial

was made with mangold of considerable size, not well suited for

Avatcring by a jet. The workmen were not experienced in labour

of that sort
;

but, on the other hand, they were always within 80

yards of the cart, whereas in the North they travel as far as 200

or 300 yards. The cost was as follows :

—

s. d.

For 2 workmen 5 0

Carter 2 6

2 horses (8 frs.) 6 8

14 2

The men emptied 16 tubs, containing 528 gallons, at a conse-

quent cost of 55. \0d.
;

or, including the charge for dead stock,

6a'. per ton. It must be admitted that with 2 water-carts, 1 team,

and from 14 to 16 workmen, if the roads be good and the distance

do not exceed 3 furlongs, 15 tons per day might be distributed.

The wages for 14 workmen and a carter would then amount to

375. 6fZ. ; the horses, as before, to 65. 8rf. ; and the price per ton

to about 35.
;

or, if the charge for pumping and dead stock be

added, 35. ^d. per ton.

It is here assumed that the work goes on smoothly, without

hindrances, which is rarely the case ; and still it appears that

this highly-vaunted system costs 2J times as much as delivery

direct from the cart, times as much as that from the cart

filled from the main pipe, and 6 times as much as irrigation

by the jet.

These results are in conformity Avith the general law of pro-

* Some corrections are afterwards made which raise the cost of distributio e
through pipes to 2s. 2d. per ton, in consideration of a deficiency in the amount
manure distributed, and an increase of the cost of the apparatus above the estimate®'
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gress, whicli teaches us so to increase the primary cost of outfit

as in a yet higher degree to increase the aggregate of work done.

The pitcher, the rope and bucket, the haml-j)ump, the horse-

power, the giant pumps worked by steam, are successive stages

of development. Whilst a ton of water raised 13 feet by the

common pitcher costs from 4s. to 5s., when lifted by the drum-
pump (fij)npan) and 45 horse-power engine on the estate at

Laissel (near Aries) it costs only l-25th of a penny. These-

great results are, however, only obtained when the machinery is-

in full play, or, at least, in pretty constant employ. Steam-

power far surpasses horse-power if it works from 250 to 300 days

in a year ; when used from 150 to 200 days the advantage is.

not so great ; if working less than 100 days its superiority

vanishes, or is changed into a disadvantage.

This question of sufHcient employment has been the weak,

point in our tubular system of irrigation, (generally, where this,

system has been adopted, the engine, besides devoting 130-150

days to this work, is employed during the rest of the year in

thrashing, grinding, slicing roots, churning butter, iScc. At
Vaujours this course could not be adopted, because it was
necessary to place the pump and engine on the canal bank,,

1200 yards from the homestead ; but measures will be taken for

finding profitable employment for this leisure-time. The chief

items in the outlay for irrigation being for fixed and moveable

piping, which cannot be applied to any other purpose, it is an

important question whether these pipes can be provided with

sufficient employment, so that the charge for their use may not

press too heavily on each ton of liquid applied.

And here it may be observed that the wear and' tear of the

moveable pipe is proportionate to the work it does, and that

over the fixed pipe the charge for interest and wear and tear may
be set at a very low rate, 5 or even 3h per cent, being sufficient.

The economy of this system, according to English experience,,

turns upon having a supply of liquid manure proporticjnate to

the number of acres to which pipes are applied. What, then, is

this proportion ?

Lord Essex, one of the most distinguished advocates of the

tubular system, considers that, when the manure applied is

derived solely from the urine of the cow-stock, 7 cows, at least,

per acre are required to furnish the supply. By converting a

part of the solid into liquid manure, or by the addition of

guano, these proportions may of course be varied.

The farm of Vaujours, having the command of an unlimited

supply of rich manure, is more favourably circumstanced than

others in this respect. Here, therefore, pipes could, without

imprudence, he laid under 150 out of 225 acres ; the tax for the
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"plant" falling less licavilj on each acre in proportion as their

number was increased.

Various considerations caused the work to go no I'artlier

;

expense, the irregularity of the outline of the estate, and, lastly,

the improvement made in our distribution from the cart by the

use of the " hydraulic crane " affixed to the portable tube. The
cart is still generally inferior to the distributor ; but if it can be
filled at a short distance from the point of application to small

outlying fields, and favourable moments be seized for work,,

it may be managed on a small scale. Such cases are (pite

exceptional.

By an improvement introduced at Vaujours in the arrangement

of the main pipe, its length does not exceed 22 vards per acre

;

in England 2-i to 28 yards are commonly required.

Mode of applying Liquid Manure.

The amount of liquid manure to be applied should not

generallv exceed 20 tons per acre for cereals ; but for lorage

crops, when one dressing is laid on in winter and two in summer^
tliis quantity may be exceeded.

Summer dressings should be diluted three or four fold with
water, of which an adequate supply has been procured, which
the drainage-water will still further increase.

Perfection in the admixture and application of the two con-

stituents has not vet been attained, and the course of action was
much interrupted and intermitted.

First, a qivcn quantity of sewage is lifted from the barge inta

the reservoir, which is then filled up with water. The contents

are well stirred, and then distributed. Whilst the distribution

goes on both engine and pump are idle, and the workmen are

unemployed while the reservoir is being filled ; but neverthe-

less the suction of the pump is so much improved, and the
service-pipe works so well with this admixture, that the reservoir

is emptied three times in a day, and 160 tons of dilute sewage
applied,—a sufficient dressing for from 3j to 5 acres. Various,

neighbours now come to buy sewage at the cisterns for the
adjacent fields, and the corporation of Paris have sanctioned

the sale on the payment of a royalty of 2^(7. per ton.

The Course of Events.

We shall, perhaps, best describe the general career of the

farm up to the end of i860 by stating that times and events

seem, for the most part, to have been sadly out of joint for this

enterprise. The seasons fluctuated between the extremes of cold
and wet. At first, for want of water and the use of the pumping-
apparatus, sewage was applied undiluted from the barrels late in
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sprinjj, and, encountering the heat of summer, ljurnt up the

cr()j)s, acting " like oil poured on a fire." When these diffi-

culties Avere overcome, and copious diluted dressings econo-

mically applied, the weather altered, and exuberance of growth
only resulted in disastrous " lodgment," which damaged not

only cereals and ra])c (grown for seed), but rotted and spoiled

the forage crops. For such disasters in 18G0 bad luck may be-

better pleaded than in most instances where there is a (piestion

at issue between mishap and mismanagement. From the state

of the roads the home-lying fields had been gorged with manure,

the distant ones left in a state of beggary, which the recent sub-

stitution of deep for shallow cultivation did not tend to relieve.

The climate, too, was fickle and exceptional in this forest

" clearing ;" the temperature being nearly 4 degrees below that

of Paris. When the sewage, which had burnt the first crop of

grass, told splendidly upon the second, which promised to yield

upwards of two tons of hay per acre, it was a natural but a rash

proceeding to make hay in October and November in this land

of fog and mist.

A flock of sheep was started, but showed no signs of having

the golden hoof, for they figure in the balance-sheet of 1859 as

responsible for a loss of 80/., and for 148/. in that of 1860 : the

fact being that they had to be bought when all the world were

purchasers, and sold off when others also were clearing out.

Their winter's food, moreover, appears to have been chiefly rye-

grass-hay and water, precisely that which Mr. Lawes apologises

for giving experimentally, to test the animals' utmost powers of

assimilating woody fibre, at the sacrifice of profit. Yet at this

very same time beet was being carted for sale to factories at an

unremunerative price ! This was running in the ruts of French

custom, and abiding too rigidly by the sound principle that this

farm, commanding as it does an ample supply of sewage-manure,

should not keep back marketable produce for stock-feeding and

conversion into manure. A prospect of an agreement for taking

in sheep at 2fZ. per head per week, between September and

December, appears to promise an escape from sei'ious losses.

Amongst minor nuisances affecting the corn-crops, the rats

figured considerably. To the forest-rat wheat was an unusual

treat : there was no grain in the neighbourhood except in the

lath-and-plaster barn of Vaujours. In 1858 some thousands of

the sheaves (the last thrashed) yielded next to nothing. Cats

have since been at a premium.
But it would not be fair to attribute all losses to amateur or

experimental farming. In the years 1859-1860, throughout the

nordi of France, agriculture suffered severely, and especially in

localities which in soil and climate resemble Vaujours.
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The following- quotation from the ' Kc-ho dos Halles' will stit

the lalliiiji^ oU" of the wheat-crop in a clear lio^ht. "In 1858 the

average produce of a hectare of land was 30 hectolitres, weighing:

78 kilos.; 100 kilos, of wheat gave 75 kilos, of flour; and

100 kilos, of flour made 141 kilos, of bread. In 1859 the average

produce per hectare was 20 hectolitres, weighing 72 kilos. ; 100

kilos, of wheat gave 75 kilos, of flour ; 100 kilos, of flour made
137J- kilos. f)f bread. In 1860 the average produce was 18

hectolitres, Aveighing 70 kilos. ; 100 kilos, of wheat gave 65

kilos, of flour; 100 kilos, of flour make 130 kilos, of bread."

According to these averages, the produce per hectare is as

follows :

—

Year. Wheat. Flour. Bread.

1858
1859
1800

The same table

thus :

—

Year.

1858
1859
1860

Kil. Kil.

2340 1755
1440 1080
12G0 819

adapted to English

Produce per A cre.

Wheat. Flour,

lbs. lbs.

2096 1572
1290 967
1128 733

Kil.

2474
1485
1064

measures will stand

Bread."

lbs.

2217
1330
953*

The manager, M. Moll, remarks that this fall in the value of

the produce, so far from being accompanied by a reduction of

expenses, was coincident with unusual diflicultics and high rates

of payment in the labour market.

In 1859 the supply of extraneous— particularly Belgian—
labour failed utterly, and the price of day-labour and task-work
rose accordingly. Then came torrents of rain and lodgment of

crops, and from these combined influences the price of reaping

an acre was 1/., instead of from IQs. to Ids. ; that of cutting and
tying an acre of oats I5s. and 16s., instead of from 6s. 6rf. to

9s. 6rf.t

* In this and the following tables the French hectare is taken approximately
as equal to 2 J English acres, instead of 2a. 1r. 35p., its exact area. The kilo-

gramme is represented correctly as 2'24 lbs. avoir. The results thus obtained are
sulRciently correct, and the labour of retaodelliug these tables is still considerable.

—P. H. F.

t The environs of Paris are generally ill-supplied with labour, because in that
city wages are high and living cheap. Vaujours has a further drawback, from
the influence of the neighbouring cement-works which draw away the men, and
the glove-trade which employs the women. Field culture by hand-labour would
be almost impracticable but for the influx of Belgian, Burgundian, Norman, and
Alsatian workmen. To procure labourers witliout paying the rates of the cement-
works, efforts were made to protect them from being pillaged by publicans. After
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Last, but not least of evils, come tlie rabbits, wliicli are

charged in the balance-sheet with damage amounting to 128/. ;

that is to say, three times the amount of rates and taxes, and
nearly half the rent, although account is only taken of the;

principal crops which were injured.

Lodgineiit of Crops.

The chief disasters met with at Vaujours arose from the lodg-

ment of the crops, which called forth the following observations-

from the manager:

—

Whilst, on the one hand, agricultural profit hinges on grow-
ing a maximum crop, a lodged crop is a certain loss. It is^

therefore, important but difficult to hit the mean of bulk.

The limit is very variable. Whilst in the rich alluvial lands

of Norsig-le-See from 55 to 60 bushels of wheat per acre may
be grown without danger from lodging, elsewhere the corn is.

prostrate so that the weeds grow through it, and the yield is.

destroyed if an attempt be made by manuring to exceed a crop

of from 22 to 28 bushels.

Fresh and highly nitrogenous manure adapted for immediate
assimilation promotes this lodgment. This remark applies to

sewage.

From experience of such effects at the Central Reservoir, as

well as at Vaujours, it was determined almost to abandon the

growth of wheat. But, unhappily, oats, which Avere necessary

for home use, also lodged ; and if they did not suffer equally

in the grain, the cost of harvesting was greatly increased. This,

drawback has been diminished, but not removed, by growing
foreign varieties of seed.

But, with us, in 1860, the mischief did not stop here. Even
the crops of rape and rye-grass, forced on by copious dressings

of sewage applied in winter by the pipes, developed extra-

ordinary foliage, and ended hy being lodged. This happened
especially on poor lands highly manured in winter.

If the rye-grass be nearly fit for the scythe before it is lodged,

the damage is not great, though cutting will then cost more;
but when the mischief takes place at an early stage ot growth,

the loss is serious. The grass will rot as it stands, it not cut

directly
;
and, even then, it is hard to make, shrinks in drying,

and assumes a bad colour—in fact, it must be consumed as green

fodder.

the example of the Imperial farms and large German establishments, a purveyor

was put into a cantiiie, under a contract to board both day-labourers and men
doing task-work at a given rate. Nevertheless, the growth of crops requiring much
hand-labour has been necessarily abandoned, and task-work has been substituted

lor day-work when possible, and machinery introduced. The hay-maker and

liorse-rake are already in use, the mower and reaper in contemplation.
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No .ajjricultural treatise, to my knowletlsfe, speaks of forage-

fiops beinjf lodged ; but the rej)oit of tlie English Coiniiiissioiiers

.sent in 1859 to Milan notices this remarkable fact—that 4000
acres of meadow irrigated by the waters of the Canal of \ ittabia,

the main outfall of the sewers of Milan, become so much en-

riched that every three years, or even every other year, the sur-

face herbage {la surface inherhee) is removed, and sold as

manure. Rut for this precaution, the growth would be so rank

and luxuriant that tlu? grass would lodge, so that the scythe

would not go through it.

At Vaujours a contract had been entered into to use 10,000
tons of sewage yearly ; in 1859, 6000 tons had been applied un-
tliluted, the lodgment of forage-crops not having been antici-

pated. The City of Paris has annulled this contract, wisely

-considering that its interest is best promoted by the most econo-

mical application of its stores of manure, so as to exhibit the

best result with the least amount of seAvage.

The best precautions against lodging are to apply the manure
same time before sowing the crop, and then to give a good deep
-cultivation. It would seem that " lodging " arises especially

from a want of equilibrium between the organic and mineral

constituents of the plant ; and that this want of equilibrium takes

place when the manure has been so recently applied that it has

not had time to act chemically on the soil, so as to render the

mineral food of plants free, soluble, and capable of assimilation.

Top-dressings must consequently be avoided. or made very light

—say 6 to 8 tons per acre.

With proper attention to these precautions cereals may be
<;rown with sewage. For Layers, especially rye-grass layers,

these rules should be observed :—

-

1. As in the case of grain-crops, to apply the sewage some
time before sowing, and stir the ground well.

2. To give but a moderate winter dressing. The danger is,

that the first crop should lodge ; the second and third will bear

forcing.

3. To grow lucerne and mixed layers rather than Italian rye-

grass.

4. To feed the most luxuriant crops till the middle of April,

or even later.

There are certain crops which never lodge, however highly
manured, e. g., cabbage, maize, sorghum, hemp, tobacco, and
beet. The first requires too much labour to suit Vaujours ; the

second and third might be serviceable when our dairy is organ-
ised. Hemp grows well, but cannot be sold standing; the

labour of scutching, &c., makes this crop better adapted to the

peasant proprietor than to the large farm.
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Tlie Balance- Slieet.

The balance-sheet published in the year 1860 will give a
general view of the financial position of enterprise thus far. Its

two predecessors had likewise, not unnaturally, shown a deficit

for 1857 of 170/. ; for 1858 of 290/.

Balance Sheet, 1860.

Assets. £. s. d.

Cash in hand 128 7 0

Various Debtors.

Banker 124 3 0
Shares not taken up . . . . 68 0 0
Various Debtors for Goods) , , „

supplied I
259 14 0

Stock ;. 680 16 0
" Plant " for Irrigation .. 152 17 0
Dead Stock 421 11 0

Underground Pipes .. .. 126.3 12 0
Growing Crops 961 5 0
Crops in hand 515 12 0
Improvements, Manures, &c. 753 10 0

Correction from last Year's) „,» ,o n
Account j

-n7 12 0

Balance 451 1 0
Odd pence omitted in Eng-)

o 5 0
lish statement )

£5999 5 0

Accounts showing a Credit Balance.

Poultry-yard e, 19 0
Corn in Granary 24 18 0

Dead Stock 17 7 0
Straw in hand 56 6 0

Eye-grass 19 0 0
Dairy 12 4 0
M. Huimy 0 5 0
Correction in Account 1859* 217 14 0
Balance 451 1 0

£805 14 0

Debts. £. s.

Smith (Landlord) .. .. 821 7

Moll (Manager) 362 16

Due to various Tradesmen,]
&c. (including Taxes, I , »„ „

42L OS.; Rent of Lands,!
24?.) j

Capital

4344

4

£5999 5

Accounts Indebted.

Winter Oats, 1859 .... 0 2 6
Spring Oats, 1859 .. .. 88 12 0
Flock 148 6 0
Wheat, 1858 19 4 0
Wheat, 1859 208 8 0
Beet 6 40
Rape 21 15 0
Sour Kraut . . 0 3 6
Embankment on Canal . . 14 0 0
Carrots 0110
Cabbage 14 0
Turnips 12 0
Green Rye 15 9 0
Lucerne 30 12 6

Meadows 83 8 0
Potatoes 8 4 0
Rye, 1859 7 4 0
Pigs 0 15 0
"Dardelle "

{?) 0 16 0
Manure 880
"Halfand" 2 10 6

Horses 910 0
Injury from Game andVermin 128 15 o

£805 14 0

It appears from the form of this document that each crop is

separately charged with rent, labour, seed, &c., and credited with
the sum it produces. The fixed charges for drains, irrigation, &c.,

fall so heavily upon the land, that a crop, unless much above the

average, cannot be remunerative. The charge for wear and tear

* This entry refers to some payments made on account of drainage, an outlay

which the landlord has undertaken to meet.
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and intorest on the apparatus lor irrigation alono is 200/. It

appears elsewhere that the horses are charged 2>j^ centimes ])er

hour, or 2s. 2(1. for a day of 7i hours.

We shall hardly follow the manager through his explanation

of all the items in this account, but will glance at those which

have the more prominent interest.

Of the grain crops, it may be observed that before the rise of

prices they had been valued at a low rate to the granary account,

which is a gainer thereby. The proportion borne by tlie grain

to the straw was unusually small, for 29 acres of wheat gave

20,167 sheaves, and only 729 bushels of corn—25 bushels per

acre—or li\ litres (•28 of a gallon) to a sheave, instead of the

usual proportion of from 2^ to 3 litres ("55 to "66 of a gallon).

On a piece of 3 acres the result of the beet crop is striking.

The produce was 35 tons, and still the account shows a loss of

more than 21. per acre. The selling price (lis. 3d. per ton)

when they were lifted being thought unsatisfactory, they were

valued at that price to the stock, but from subsequent mis-

management were spoilt by frost and rain.* The price of labour

also told against this crop. Moreover, they were grown with

farmvard manure, which was valued at 8 fr. (6s. 5d.) per ton,

and the beet was charged with half that amount,

Tlie loss on the sheep is surprising. It was in great measure
caused by disease and death, the soil being so ill-suited to a

breeding flock that it has been abandoned. Moreover, the

valuation of the flock, though in improved condition, had been
lowered; they were set at 18s. per head, instead of 22s. Gd.

They were fed on refuse unsaleable stover (probably rye-grass),

charged at a high market-price. Half-bred merinos, it is stated,

cannot pay on such fare.

The loss on the meadows is not explained in this account.

In the two previous years "green crops" had shown a profit of

104/., as was to be expected : for hay, if good, makes a good
price at Paris ; and if tough or damaged sells fairly for " pack-
ing." When the dairy is well organised, this account will pro-

bably bear a better aspect.

For the loss on pigs England is in a way responsible ; the

breed kept, " the New Leicester," is beautiful, but they do not

breed.
" Manure " and " Horses " require a word of explanation.

The first, taken in the previous year's valuation, had shrunk in

bulk, and so was short measure. The horse account suffered

* This account probably belongs to a year subsequent to that in -which the

exceptional sheep-manure was accumulated.
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from losses caused by the severe whiter-cartlnjj connected with
the unhappy new tunnel.

The next item on the debit side is " Vermin,"—that is to say,

rabbits.

In justification of this charfje a letter is inserted, written by a

distinguislied T'rench agriculturist—M. Menard de Happemeau
—who has carried off the first prize for successful management
in his department (Loir-et-Cher).

" By speaking to me of rabbits you open an old wound ; I pity you with all

my heart, if you have to do with this accursed race. You are indeed in the
Forest of Bondy if you are at daggers drawn with sportsmen. These gentlemen
think nothing worthy of consideration but game. Back your brains to cover
the sandy wastes of the Sologne with rich harvests ; introduce—as you have
done—a complete system which will multiiily our supply of meat tenfold

;

sweat blood and water to cheapen the necessaries of life : this is all ' bosh,' in

comparison with our noble ' sport,' and yet we are in the nineteenth century !

"You are in a position to make yourself heard : demand then the repeal of

the law of 1844, which leaves the farmer at the mercy of game and sportsmen
—it is yo\u' only chance. For my part, the game has in four j'ears damaged
my crops to the amount of 2400?. I took legal proceedings against the pro-

prietor, and succeeded before the magistrates, on an appeal, and in the superior

court. For one j-ear's damages I received nearly 400?.—half my loss ; but
I find going to law a bad occupation for a farmer, who meanwhile neglects his

business, and have come to the heroic determination to enclose 250 acres with
close paling, and lay the rest of my farm under grass, which is least injured

by game.
"Now, it is full occupation for one man, from October to May, to guard

daily my five miles of fence, and sto}) the gaps which the rabbits make, either by
burrowing or gnawing the fence. You see then that I have not got the rabbits

down, as you supjiosed, but have been satisfied with fortifying myself against

these invaders at an enormous cost ; but I feel daily more and more satisfaction

Sit having adopted this defence."

M. Moll remarks that, being unable to adopt M. Menard's
safeguard, and having assured himself that no crop, except hemp,
is safe from rabbits, nothing remains for laim but to appeal to

superior authorities for the right of defending his crops by night

m by day against these invaders—a right which the law of 1844
has extinguished.

The profit of the poultry -yard seems to indicate that foxes do
not prevail among the ^^animaux nuisihles." It is a small item,

<ind the profit is proljably limited by the amount of tail-corn

produced.

The gain on corn and straw in store in reality is due to a rise

in price ; but ihe latter is suggestive of a probable source of

profit to be derived from the Paris market, when a threshing-

machine is procured that does not bruise the straw.

The really promising feature is the dairy. The profit here

realised is not large, l)ecause the dairy had been but lately

organised, and that on the most economical plan. The common
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price for a cow at Paris, 20/. to 24/., being considered excessive,

8 cows were boufilit from the Loiret at 6/. a head, and 8 heifers,

from the Haute Saone, and 4 or 5 more picked up at liome.

Of course, several amon<j this scratch-lot proved sickly and
bad milkers ; and when the supply of milk increased, a market
for it had to be piovided, and, meanwhile, a Swiss cowman
was drawing his 32 f per month for wages. So much for making
a start ! but that is now done.

The milk produced is rich, and highly approved by con-

sumers. This result is attributed to the excellence of the crops

grown by irrigation. It sells wholesale at lf</., and retail at

2d. per quart (17 '5 c. and 20 c. per litre). If any remains unsold,

it is made into cheese. This milk yielded 15 to 16 per cent, of

cream, which sold at ISd. per quart. Three litres of cream, about

2^ quarts, usually give 1 kil. (2^ lbs.) of butter— 5 per cent,

from the milk—a satisfactory result.

Returns are promised in future reports of the proportions sub-

sisting between food consumed and milk furnished by cows of

four different races.

A slight but graceful allusion explains the success of the

dairy—'Madame Moll devotes herself to this, the lady's depart-

ment. Any careful reader of Professor Voelcker's practical

writings on the dairy and its products cannot but be awake to-

the importance of such co-operation.

Experiments.

The manager, M. Moll, prefaces his Report of Experiments--

conducted on the farm in various seasons, with remarks to the
following effect :

—

" To combine experimental agriculture with profit is indis-

putably the hardest problem in farming ; but the manager of
Vaujours is pledged to attempt its solution.

" The main object of these trials was simple enough—to prove
the efficacy of Parisian night-soil ; but in a complex art like

agriculture nothing is simple, especially no comparative experi-
ments which aim at obtaining scientific accuracy—a result not
easily reconcilable with the ordinary routine of labour.

" Experiments on a small scale—pocket-handkerchief farming-

—have been severely, and in part justly, criticised. Under the-

influence of this criticism field-experiments were commenced^
which are simple enough if it is sufficient to ascertain that the
crop on such a plot is somewhat better than another, or the
reverse ; but beset with difficulties if the excess or deficit is to
be ascertained by weighing—a troublesome task even in fair

weather, and still more so when seasons are unfavourable and
hands scarce. Moreover, for a comparative experiment to have"

VOL. XXI I r. X
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ivny veal value, it is indispensable that every other circum-

stance connected with the plots, except the special object of trial,

should be identical ; that is, that not only the soil should be

uniform, but that the ploughing:, harrowing, manuring, and
sowing be done simultaneously, since the difference of even a

few hours may tell seriously on the results.

" These considerati ons will account for the small number of

experiments made, or at least reported, by the most enlightened

advocates of agricultural improvement, and for their disregard of

such experiments as have not been verified by repeated trials."

The experiments commenced in the dry years 1857 and 1858,

before the pumps and pipes were in operation, and before a

supply of water for dilution had been secured, were in many
respects inconclusive, and in some, unsatisfactory.

Potatoes irrigated at the end of June in a scorching season,

with undiluted sewage, were injured by the dressing. The
plants were burnt up, and after a few days the leaves and small

branches fell off ; new shoots sprang up from below, new tubers

Avere formed, and the older ones died away. The two suc-

ceeding crops of wheat and oats, however, profited largely by

this misapplied dressing. Even on mangold, sewage undiluted

did not produce a favourable effect in a hot season.

For corn-crops the lesson was learnt that to avoid " lodging,"

an application of the sewage, some time liefore sowing, is

desirable, a top-dressing in spring being fatal in a wet season.

On the other hand, the application of sewage to first and second-

crop hay gave the following satisfactory results.

The Effect of Sewage on the Hay-Crop—chiefy Rye- Grass.

Green
Produce.

Hay.
Percentage
of Nitrogen
in Hay.

A First Cutting, May 9th

:

—

•

tons. cwts. tons. cwts.

Hay dressed in winter with 10 tons ("nearly) of
9 4

3 0
2 4
0 14|

1-94
1-20

A Second Cutting, Soptcmher Wth :—
Aftermath dressed with 18 tons per acre 6 10

0 8^

1 cl

0
2's

2-90
1-6(1

The whole field had been dressed with sewage before the seed

was sown ; but for this, the difference in the results would have

been still greater.

To com})lete the experiment M. Houzeau was requested, for

the purpose of comparison with our own product, to analyse the

hay of Paimbceuf, which is in high repute at Nantes, and that of
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La Guerdic, a first-class hay in the Paris market. The results

were as loUows :

—

llay from Hay from
r.iimbcEuf. La Guerche.

Water 12-55

Phosphates and other mineral salts .. 7'75

Woody fibre and cellulose 24-50

Saccharine and starchy matter, &c. .. 4()-23

Albuminous substances 7-12

Fatty matter 1'85

11-95

(j-()8

2(i-90

45-73
6-94

1-80

100-00 100-00

Nitrogen 1-44 .. I'll

In these analyses, M. Moll remarks, " I will only call attention

to the nitrogfcn which they severally contain. The nitroj^en in

the highly-esteemed hay of La Guerche appears to amount only

to 57 per cent, of that contained in our first piece, and 38 per

cent, of the third piece ; nevertheless stock are very fond of this

ha}', and it seems to suit them well.

" Are, then, chemists mistaken in pointing out nitrogen as one

of the most important elements of nutrition ? I think not ; but

only believe that rye-grass—the chief constituent in our hay

—

either is a substance unpalatable to stock, or that it has properties

unfavourable to mastication. The latter hypothesis is probably

the true one ; a man need only look at its limp but likewise

tough and harsh stems, to understand why stock do not like it."

In conclusion, M. Moll remarks on the economical result, that

though the dressing was applied undiluted—a most objectionable

proceeding in summer, particularly such a dry, hot summer as

1858—each ton of the dressing produced an increase of 2 cwt.

of hay. Since, then, each ton cost, everything included, 2s., and
the 2 cwt. of hay were worth from 4s. 2d. to 5s., the gain was
clear, particularly if the manifest effect of the dressing on the

crops of the next year be taken into account.

This experiment and these observations will be read with
interest by those who can recall to mind Professor Voelcker's

remarks, in connexion with his lecture on Sewage, to the effect

that an excess of nitrogen in a crop rather indicated want of

maturity than a higher feeding value.

An experiment intended to contrast the effects of farmyard
manure, of "soil," and of rape-cake, on the growth of oats,

brought out one or two remarkable facts. It was intended to

furnish to each plot, under a different form, an equal quantity of
nitrogen

; but the yard manure applied was that made by sheep,

wintered chiefly upon hay, and littered with straw, and it was
rather hastily assumed that it would have the same composition
as ordinary farmvard manure : but that there might be no uncer-

X 2
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tainty, it was submitted to M. Houzeau for analysis, when the

mistake was discovered, but could not easily be rectified. The
analysis was as follows :

—

Analysis of Manure made hy Slieep icintered upon Hay, and littered icith

Straw ill a Yard.

Organic matter and ammoniacal salts 28"9G0
Carbonic acid of combination 0'512

Phosphoric acid 1"285

Sulphuric acid 1'277
Chlorine 0-916

Potassium 0"G11

Sodium 1-222

Ma2;nesia and oxide of iron 0-256

Lime 2-087

Clay, sand, and soluble silica 12-194

Water 50-680

100-000

Nitrogen, as carbonate of ammonia '072

„ iu other salts -201

„ in organic matter '922

,, in nitrates traces

1 • 195

The small amount of water (50 per cent., instead of 75-80) and

the large proportion of nitrogen (1*195, instead of 0-400) which
this manure contained, quite deranged the intended balance be-

tween the experimental manures. Since the " soil " contained of

nitrogen 0*350 per cent., and of minerals and salts left after com-
bustion 0-843 per cent., it had been intended that a dressing of

24 tons per acre of yard manure, and the same number of tons of

soil, should be applied. When the result of the analysis became
known, to make up for the existing inequality, a farther supply

of 24 tons per acre of sewage, diluted with an equal bulk of

water, was applied as a top-dressing to the growing crop. The
result was not so favourable as the manager anticipated, but it

perhaps did all that he had any right to expect from this over-

dose. But even then more nitrogen had been supplied in the

yard manure than in the sewage : viz., in the first, at the rate of

642 lbs. per acre, and in the second only 376 lbs. One experi-

mental plot then had 120 tons of sewage; another, apparently

60 tons of sewage
;
another, 1 ton 11 cwt. of rape-cake, which

was thought equal to 19 tons per acre of common yard manure
;

but more could not be procured.

The sowing of the oats was delayed till the 7th of May. A
rainy season set in before the top-dressing of 24 tons was given,

June 9th, to the 2nd plot. Great heat followed ; the crops

ripened unequally. The unmanured plot and that manured with
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rapo-cako ripened well ; that with farmyard-manures less well
;

those dressed with scwajje were worst in this respect. After

an unsatisfactory harvest the crop was tied and weighed, Septem-
ber 19th. No account was kept of the produce of grain. The
weight of straw and grain together was as follows :

—

Ton?, cwts.

Plot 1. Yard manTiro 1 'I'i per acre,

„ 2. Sewage 1 2] „
„ 3. Rape-cake 0 16 „
„ 4. Xothing 0 9 „

It is needless to criticise these results. Moderate, rational,

3ind seasonable manuring can alone furnish a good practical

lesson ; but incidentally we owe to this record a useful analysis

of a peculiar sort of manure.

The Effects of a Manure, contrasted with the Manurial Effects

jirodiiced hij the Food and Litter lohich are consumed to furnish

such Manure,

The next experiment recorded was also rather serviceable in

design, than successful in the event.

The manager thus explains his motives for instituting this com-
parison :

" It has been said that stock does not so much make,
as consume manure, and common sense shows that the animal

cannot live, grow, or fatten but by retaining and assimilating a

portion of the food which it devours ; and yet, whenever these

constituents of manure have been applied to the soil instead of

the manure itself, less produce has been reaped than would have
been looked for if the substances employed had passed through,

the animal economy. This seems to be a paradox ; but may we
not suppose that if, on the one hand, these substances have
parted with some of their fertilising elements, on the other hand
they have been so affected by the digestive process that when
uhey have been piled up in heaps, or buried in the soil, they act

powerfully on the atmospheric gases, absorbing, condensing, and
assimilating these sources of fertility,—in short, playing the part

of natural nitre-beds, with greater efficacy than they could have
done in their primary state? At all events, this is an open
question. Theory appears to be at variance with fact, whilst

reputed facts have not been watched with the care and exactitude

required for their establishment as conclusive."

The following experiment was therefore undertaken with a
view to supplying this apparent defect. Two plots (5 and 6),
adjacent to the four referred to in tbe last experiment, were
manured : the latter. No. 6, with 60 tons of manure ; and No.
5 with 8 tons of hay and 2 tons 16 cwt. of straw per acre.

These 10 tons 16 cwt. of food and litter would, in fact, have
made 2^ times that amount of manure, or 24 tons 6 cwt. But
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the hay used—the altercrop, similar to that rolerred to in a

previous experiment, containing 2'*d per cent, of nitrogen, sup-
plied in all 519 lbs. of nitrogen, to which that in the straw

—

estimated at 0*5 per cent.—added 31 lbs. more, or 550 lbs. in

all, instead of the 642 lbs. of nitrogen contained in the dung.
The inequality was not as great as in the preceding experiment.

The result was that

—

Cwts. lbs.

Plot No. 5, dressed with dung, produced 18 74
„ No. 6, manured with chopped straw and hay, produced 18 58

or very nearly an equal bulk.

An Experiment to compare the Effect produced hj a given quantity

of ordinary Manure : \st. When applied in the usual manner ;

2/idly. When converted into Liquid 3Janure.

"This was a subject of special interest to the farm at Vaujours,

besides having been much debated elsewhere. The advocates of

liquid manure, on the one hand, had maintained that the action

of manure is quadrupled by dilution ; its opponents put into the

mouth of an eminent agriculturist a statement (which he did not

confirm) that the faeces of 48 cows, distributed over 25 acres in

a liquid form, were of little use, except for dissolving the guano
which he also applied." To test these contending assertions, two
plots, 7 and 8, adjoining the previous six, were manured at the

rate of 24 tons per acre. To No. 8 the manure was applied in

the usual manner ; with No. 7 this course was adopted :—The
manure was mixed with 3J- times its weight of water 36 hours

before use ; it was then well stirred and macerated over-night.

The solid matter (remains of straw and hay) was then strained

off, and one-half of the liquid applied to the land and hoed

in at once, at the same time that No. 8 was manured, the other

half being kept in reserve.

Both plots were sown with Indian corn, broadcast, on the 18tb

of May ; and on the 9th of June, after a showery interval, the

other half of the liquid manure was applied to No. 7, the Indian

corn being then well up and strong. To the end of June—the

weather being then damp—no difference was perceptible between

the plots ; after that, in the hot months of July and August,

No. 7 showed a decided advantage. On the 7th of September the

crops on each piece were cut with the sickle and set into stooks,

where they remained till October 17th, when both were weighed.

The climate of Vaujours being unsuited for the ripening of

this grain, account could only be taken of the gross weight, which
was

—

Produce of Maize.
Tons. cwts. Iba.

On Plot 7. Manure applied in liquid form, 24 tons per acre H 11 11

„ Plots. Manure applied in the ordinary manner .. .. 6 8 lOO
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or, in other words, the produce of Plot 7 was nearly one-third

greater than that of Plot 8.

In 1860,—a year, be it remembered, which was cold and wet,

almost beyond precedent,—the eight j)lots referred to in the

preceding experiments were all sown with giant wheat on the

15th of November; it was ripe, and cut August the 28th; was
carted on the 6th of September ; and on the 17 th the corn and
straw were carefully measured and weighed.

The results are given in the following table :

—

I'lots.
Quantity of Manure per Acre

applied in 1859.

Sheep-manure, 2-i tons = 48 tons

of common farmyard-manure
Sewage, 48 tons

Kape-cake, 1 ton 1 1 cwts
Nothing
Sheep-mauure, 24 tons = 48 tons

Hay, 8 tons-, straw, 2 tons Ki cwts.

Sheep-manure ( = 48 tons) con-

verted into liquid-manure

Sheep-manure ( = 48 tons) .

.

Crop of Oats,

1^59.

1 2

1 2

0 16

0 9

0 18

0 18

44
22
0

0
74

58

Crop of Maize,
Stalks and Com.

8 11 11

6 8 100

Crop of Giant Wlieat, 18G0,

per Acre.

Product!

in

Grain.

Produce
in

Straw.

Ibd.

1505
1701

964
808
1680
13.50

1510
1688

Tons. cwts. lbs.

12 62

10 44
17 15

8 9

11 44
1 71

9 61

11 35

Proportion
between

tlie Grain
and Straw.

0-256
0-302
0-256
0-257
0-291

0-29a

0-272
U-294

It is remarkable that the sewage when applied in these large

quantities acted more favourably on the second than on the first

crop, and, as compared with farmyard manure, increased the

grain more than the straw, producing 5 per cent, less straw and
13 per cent, more grain than the latter.

In plot 6 the chopped hay and straw used as manure is com-
paratively still less successful than in the preceding year. This
result is contrary to the received opinion, which assigns to vege-

table manures a less energetic but more abiding action than that

of animal manure.
In plot 7 the yard-manure applied in a liquid shape is much

behind its competitor in plot 8, producing 25 bushels of corn as

against 28 bushels, and 2 tons 9-J- cwts. of straw as against 2 tons

11 J cwts., but in the preceding year it had an excess of one-

third.

But the enlightened advocates of liquid manure have always
admitted its want of endurance, which, however, is no real

defect. A prompt return and rapid circulation of capital is the

chief object to be attained ; if from one process and one crop a
full and immediate return can be reaped for every outlay, then
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tliat feature in agriculture will have been removed which con-

trasts most uniavourably with the returns derived I'rom trade and
commerce. In 18G1 these plots were all in Dutch clover; in

1862 a wheat crop will again be taken, to complete the series of

experiments. These will be the subject of future reports.

The Comjjarativc Effect of Fariiujard Manure and Sewage
on Mangold.

The object here was to compare the crop produced by farm-

>'ard manure with that resulting from a single dressing of sewage,

from two such dressings, and from two dressings of liquid in

xiddition to farmyard manure.

The soil was a clayey loam with a subsoil of clay or marl ;

it had last grown lucerne, which was prematurely smothered with

grass.

The first lot had manure from the sheep-yards, such as has

been before refened to, but in this case it contained 70 per cent,

of water. This was laid on in March. This and the two next

plots were ploughed at the end of April or earjy in May, and
50wn about May the 15th.

The fourth plot had been manured like the fust, but ploughed
in February ; it was then harrowed, scarified, and rolled before

the sowing, which took place about May the 15th. The manure
applied at the rate of 33 tons 10 cwts. per acre was equivalent to

tons 16 cwts. per acre of ordinary manure, as it contained 5

•per cent, less water than is usual. The first dressing of liquid

ivas applied June the 9th, viz. 8 tons of sewage diluted with 32
Ions of water per acre.

The second dressing, given towards the end of June, con-

sisted of 3 tons 3 cwts. of sewage with 6 tons 8 cwts. of water.

The plots were weighed in the field eight days after they were
pulled and laid in small heaps : they had been cleaned with

more than common attention, so that the distillery of Mitry,

which bought them, only deducted 3 per cent, from the gross

weight for tare, &c. The produce was as follows :

—

riots. WangoM Crop.

Weight of
Koots and
Leaves per

Acre.

Weight of
Roots topped
and tailed,

l)cr Acre.

Number
of Itoots

per L'wt.

tons. cwts. tons. cwts.

\ 28 10 24 17

2 1 dressing of sewage, 8 tous 3 cwts. 3.5 6 26 11 29

3 2 dressings, in all 11 tons G cwts 37 18 32 15 23J
4 Yard manure, as Plot 1

;
liquid manure,

as Plot 3 55 17 48 8 18i

These experiments show the special advantage of using liquid
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manure for roots, and the importance of diluting it when applied

to growinf^ crops. The yield increases in the following propor-

tions : 100 : 107; 132 : 183.

If the farmyard manure be valued at Gs. 5r/. per ton, including

all costs, and 2>s. 2f/. be charged for each ton of liquid manure,

wh(>n applied to the land together with the water with which it

was diluted, it appears that the yard manure in plot 1 constitutes

a charge against the roots of 4*. Qd. per ton ; the sewage in plot

2 a charge of Is. ; that in plot 3 of 1*. \^d.
;
and, lastly, manure

and sewage together in plot 4 make a charge of 35. 4<f. per ton.

It must not be concluded from this, remarks M. Moll, that

there is any benefit in restricting the supply of manure, because

other outgoings, such as rent, taxes, tillage, seed, hoeing, are

chargeable upon the land, whether the crop be larger or smaller.

I have no doubt that, all costs being included, the crop on plot 3

was more economically grown than that on plot 2.

The conclusions to be arrived at from these and similar expe-

riments, so far as they can at present be drawn, are thus summed
up by the inanager, M. Moll, after remarking on the difficulties

he had to contend with, from unfavourable seasons, the incom-
plete state of his apparatus, and the want (now removed) of a

supply of water for purposes of dilution.

1. Night-soil alone, applied to crops in full growth during dry

weather in summer, is always more or less injurious.

2. It is generally of service when applied during rain in sum-
mer, but its action depends much upon the amount of rain during

and after the dressing, the nature and state of forwardness of the

crop, and the greater or less permeability of the soil.

3. Applied during drought to pastures newly mown, it pro-

duces little or no effect until the first heavy rain.

4. If it be spread on bare ground shortly before sowing, it

appears to be equal in immediate effect to a similar weight of

good farmyard manure
;
and, applied in considerable quantities

(say 32 to 48 tons an acre) and on clay soils, the effects will be
apparent for two or even three years.

5. Since, however, weight for weight, it contains less nitrogen

than farmyard manure ("35 instead of '597 per cent.), it follows

tliat 59 lbs. of nitrogen in night-soil will produce as much effect

as 100 lbs. in farmyard manure.

6. The most efficacious mode of application is to mix " soil
"

with from three to five times its bulk of water, and apply it in

spring to young plants.

7. Applied in the above form to beetroot, it produced 26 tons

II cwts. of clean roots per acre from a supply of 63 lbs. of nitro-

gen ; whereas common manure, containing 448 lbs. of nitrogen,

only gave 24 tons 17 cwts. In the first instance each pound of
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nitrogen produced 935 lbs. of beet, and in the second onlj

124 lbs.

8. It is, however, probable that the virtue of the night-soil is

then wholly absorbed, whilst it is generally admitted that only one-

half of that contained in ordinary manure is consumed by a crop

of beet. The relation, therefore, between the two manures would
not be as 935 to 124, but rather as 935 to 248.

9. It must be added that the quantity of vegetable matter

already in the soil (the previous crop of lucerne having been

ploughed in) and the wet season had probably aided the action

of the night-soil, more than that of the other manure.

10. Night-soil does not act on all other plants to such a re-

markable degree as on beet. The experiments made near the
" reservoir " would lead to the following classification in their

order of adaptation :

—

1. Beetroot, turnips, swedes, carrots, and cabbages.

2. Hemp and rape.

3. Green forage-crops, especially Italian rye-grass ;
maize,

and sorghum.

4. Cereals.

5. Potatoes, Jerusalem artichokes, leguminous green crops.

6. Pulse crops.

11. For all these plants night-soil diluted with water is much
superior both to farmyard manure, and to pure night-soil, how-
soever this last may be applied.

12. The decided superiority of the " tubular system " over the

barrel and scoop is a necessary consequence of the great supe-

riority of diluted over pure night-soil. In an economical point

of view, the latter mode is out of the question if the bulk of the

dressing is to be increased fourfold.

13. A serious objection to night-soil as manure for the grasses

generally, and the cereals in particular, or even for rape, is,

that when applied in considerable quantities (from 12 to 20 tons

per acre), it produces rank vegetation, which in a rainy season

leads to the crop being lodged.

14. On the other hand, it seems largely to increase the amount
of nitrogen and minerals contained in green crops, and there is

every reason to believe that it exercises a like influence on other

plants.

15. Farmyard manure, when applied in a liquid form, and

contrasted with the same amount laid on in the usual manner,

showed itself far superior the first year, and but little inferior in

the second.

In conclusion, it may be stated that the series of experiments

will be continued and tested by others, designed to check or con-

firm the inferences already drawn.
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Plan for Future Cropping.

The cliief object of the farm is to grow produce for sale at the

market without reference to the production of manure, so that

stock is kept only for exceptional cases—for crops that must be

eaten green, straw that the machine has bruised, or hay that has

lost its colour.

It had been designed to appropriate a large part of the farm

to the growth of hay, because the system of irrigation was well

suited to this crop
;

because, the produce being bulky, competi-

tion from distant regions was not to be apprehended ; and

because the labour required for its management was not exces-

sive. But unforeseen difficulties arose. The damp of the climate

and the prevalence of fogs were specially detrimental to second

and third cuttings ; whilst the first crop grown by irrigation was
coarse and ill-suited to the market, in spite of the richness of its

chemical constituents. Moreover, the direct sale of hay at the

Paris market, though far more profitable, was found to be attended

with "peculiarities not to the taste of a conscientious man." In

but few trades, writes M. Moll, is there so much trickery as in

the sale of hay. " To shirt " hay—that is, to wrap up an inferior

quality in prime hay—is such a common practice in the neigli-

bourhood of Paris, that he who does not comply with the custom

will meet with a bad sale, or none at all. On the other hand,,

the real consumer, the horse, is not taken into council ; his

attendant acts as interpreter, and, unhappily, often mistakes his

own interest for his client's, and thinks all forage good which is

accompanied by a gratuity, and none else. If a sale be made to

a dealer, the terms are less favourable, and the payment less cer-

tain. Moreover, the labour required must be very promptly
provided, and that at the busiest season of the year. Hay, then,

is to be made within but moderate bounds. If the rye-grass

hay be not very succulent, it may be sold in Paris for packing.

The position of the farm not being favourable for sheep-

feeding, dairy-cows will be kept to consume such produce as

can best be used when green upon the premises.

Among the crops which will bear the application of rich

manure, tobacco suggested itself ; but this crop, when grown
with liquid manure, though fine in appearance, will not " smoke,'*

and is only fit for snuff
;

besides, the labour required is costly,

and the exciseman vexatious. Its growth was abandoned.
Another crop, suited to irrigation and not expensive as to

labour, is hemp. Experiments have shown that with liquid

manure it will grow admirably on a rye-stubble without plough-
ing or costly tillage, and that it has attained a height of 7 feet

9 inches ; but then an outlet for this produce must be secured.
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Flax, for which there is a market, requires much more hibour,

and does not like strong dressintrs of manure.
Cabbage is another crop which suggests itself. The kind

made into saurkraut may be cultivated with advantage, it being
ca])able of bearing any quantity of manure. The rabbits are its

great enemies ; but string covered with " qlu marine " stretched

in two lines, at 4 and 7| inches from the ground, round the cab-

bage-bed, is reported to have protected the plants, with the aid

of a few discharges from a gun night and morning ; but an
appeal to the law of 1844 barred the use of the latter, the more
efiicacious defence.

To market-gardening the want of hands, the competition of

the rich plain of Vertus, and the uncertainty of the market, are

obstacles. The vegetable market at Paris is cheaper than in

the environs.

As to mangold, it is stated that, though the produce was fair in

1859 and good in 1860, still the crop was in both cases grown at

a loss. At the existing price of alcohol, there was a prospect of

jnalcing nearly 13s. per ton, besides receiving back in pulp 60
per cent, of the weight delivered ; and these terms are con-

sidered remunerative.

A little spring rape for seed, some few acres of corn, and
flax grown on a small scale, will complete the programme for

future cropping.

Conclusion.

We will now take leave of this French Experimental Farm,
•with the hope that on some future occasion we may be enabled

to record, not only its further contributions to scientific agricul-

ture, but its financial prosperity. If the fixed charges on the

land for drainage and irrigation press heavily on the account, the

latter, at least, will, in a few years, clear itself, in consequence

of the liberal allowance made for depreciation. The proximity

to Paris, the great extension of that city, the influence of rail-

ways on its environs, are promising features in this undertaking
;

so that, when the management has thoroughly recognised, and
adjusted itself to its position, a profit may be looked for.

The difficulty of reconciling experimental and scientific

farming with profit has been referred to', by the manager of

Vaujours. If any English, Irish, or Scotch agricultural esta-

blishment can give proof that it has both acted as a pioneer for

science, and likewise realised a gain, any statement to that effect

will be welcomed by this Journal as a matter of congratula-

tion to the world at large. If any single farmer, whose occu-

pation is remunerative, can point to similar experiments and

show as clear accounts as these, his name will be enrolled in the
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annals of agriculture. Meanwhile, our respectful acknowledg-
ments are due for honest reports of efforts made in this direction

;

and if hitherto losses have been incurred, whether from inex-

perience, or from over-luxuriant crops having been smitten down
bj storms, we may hope that ultimately this spirited exponent of
the tubular system of irrigation

—

" Per (lamna, per ca3(les, ab ipso

Ducat opes, animumquc ferro."

XVIII.

—

Report on the Employment of Flemish Manure (Nir/ht-

Soil). Drawn up for the Municipality of Paris, by a Com-
mittee appointed by the Agricultural Society of Lille, in.

answers to questions put to that Committee by M. Huet,
Civil Engineer of the Department " des Fonts et Chaussees.'"

Translated by P. H. Frere.

1st Question.—Can Flemish manure be employed exclusively

—

that Is to say. Can it entirely take the place of farmyard-manure,,

rape-cake, &c. ?

On small occupations in the neighbourhood of Lille, Flemish
manure Is often used with profusion, and almost exclusively

but in farms on a larger scale there is rarely an attempt made tO'

fertilise the soil with this alone.

There can be no progressive agriculture without stock, and
consequently without straw-manure. If, then, the proprietor

makes use of a considerable proportion of this stable-manure, he-

will do well to apply it in connection with the Flemish, rather

than to use the latter on one part of his land, and the former
separately on another. On our farms stable-manure is applied

to the same soil once In three or four years ; each part receives

its portion In turn, on the recurrence of certain crops, and the
Flemish manure Is subsequently applied, either at the same
point in the rotation, or the year following, according to circum-
stances. On strong lands, especially. It would be unreasonable
to attempt to found a system of fertilisation upon the exclusive

use of night-soil. Farmyard-manure is not only valuable for the
saline and nitrogenised matter It contains ; it also acts admlrablj
in improving the texture of clay soils. The straw helps to give
to the land that porosity without which cultivation would be a
delusion ; still more, there is no doubt but that the silica which
it contains Is In a state more favourable for assimilation by the
cereals than that of the natural silicates.

From the results of direct experiments we are convinced that
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Flemish manure, employed alone, tends to jjivo to the soil a

aoliditj which repeated ploughinj^s would fail to remove.

On a farm in the neij^hbourhood of Lille it was thought

possible to manure the crops entirely with night-soil, two cows
only being kept to 100 acres of land. During a few years

things went on tolerably well, but it soon became evident that

the corn ra/i to leaf; the stems did not attain their proper

development, and the yield of corn was extremely deficient.

The system was changed, and stock introduced on the farm
;

from that time farmyard-manure was applied to the land, and
soon the corn-crops became equal to those which are generally

seen in the Lille district.

The Committee is, then, unanimous in concluding that liquid-

manure should not be exclusively used, especially on clay-soils.

Manag-ement so short-sighted would be liable to bring into dis-

credit this most useful manure, which brings fertility and abun-
dance wherever it is applied with discretion. Nevertheless, on
light soils, it may occasionally be used alone, without harm, for

a few years, and especially in the cultivation of kitchen-gardens.

2n(l Question.—Is Flemish manure suitable to some sorts of

land r.-ithcr than to others ?

From what has been just stated it may be concluded that it

suits all soils, provided tliat those which are most heavy receive

at proper intervals other indispensable dressings. It Avill l)e

understood that it is necessary to carry it out into the fields in

dry, rather than wet, weather, that the carts may not do injury

to the land. The farmer well knows that the porosity of the

soil is the first essential to all productive agriculture.

Those of our farmers who make use of Flemish manure
always construct near to their fields and on the edges of their

roads stone cisterns to serve as reservoirs. These cisterns

measure from 1000 to 7000 cubic feet, according to the im-

portance of the farm, and would consequently contain from 30 to

200 tons of water. The manure is brought from the towns when
horses are not otherwise occupied, and in rainy weather, when
carts cannot be employed in the fields. It is then stored up,

and when circumstances are favourable, and the land dry or

hardened by frost, it is applied to the soil Avhere required. By
thus mixing materials collected in different places, a uniform

licjuid is obtained of a moderate density, the effect of Avhich can

be easily calculated.

We have ascertained by numerous experiments made upon

the contents of these cisterns that the specific gravity of Flemish

manure, such as is employed in the neighbourhood of Lille, is

from 2^ to 3' on Beaume's gauge.
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By a singular anomaly, the reservoirs for this manure, as

ordinarily constructed in the open fields, are included in the

first class of unwholesome works (" etahlissements insaluhres "),

and as such are subject to formalities and fettered by restrictions

which impede their formation. It is desirable that this rigorous

law should be modified. Assuredly there is not one enlightened

agriculturist—not one man of education—who would dare to

maintain that the reservoirs for Flemish manure are sources of

unhealthiness. At the worst, they are but a cause of slight

annoyance to the passer-by at the moment when their contents

are being taken out ; but this drawback is clearly not worthy of

serious consideration.

ord Question.—Can Flemish manure be used for all sorts of

crops—tobacco, beetroot, corn, rape, flax, artificial grasses ?

Flemish manure is used in this district for all sorts of crops

with more or less profusion ; and in many cases, if carefully

managed, it may be applied in large quantities without injuring

the quality of the produce.

Tobacco, when grown near towns, is often dressed with an
abundant quantity of this manure

;
nevertheless, the Excise

forbid the use of it, because it is supposed that it tends to pro-

duce leaves deficient in gum and difficult to dry. It is true that

by applying, as was formerly very generally done, a profusion of

Flemish manure between the rows of tobacco in full growth, a
vigorous impulse is given to the vegetation, which lasts a long
time. The leaf subsequently ripens with difficulty, and doubt-

less absorbs a large quantity of alkaline salts, which render it

" hygrometric." * But if, on the contrary, the liquid manure
is applied to the soil before the tobacco is transplanted, the
leaves will prove of good quality, and the plant shoot vigorously,

even though it grow in land long accustomed to this course of
treatment. Thus, with the addition of farmyard-manure and
rape-cake, about 2900 gallons per acre of this fertiliser may,
without inconvenience, be used.f There are, indeed, farmers
who claim to have produced good tobacco-crops by applying to

the ground destined for the plants as much as from 9000 to

10,000 gallons per acre, besides the farmyard-manure
;
taking

care that three-fourths of the dressing should be applied in

* That is to .say, retentive of moisture, and an index of tiie varying amount of
that moisture.

t These figures, as -srell as those that follow, must only be taken approximately—they necessarily vary according to the value of the manure, which the farmer
calculates with more or less exactness, and with the customs belonging to the
locality or the particular property. Besides, allo\iance must always be made for
the fertilizing matters which remain in the soil, and whose amount depends on
former crops, and the manures applied to them.
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Avinter, and the remaining fourth in spring, before the young
plants are put in.

For beetroot, also, the sugar-boilers in general forbid, and
rightly, the use of liquid manure, especially if applied in excess.

Nevertheless, near Lille, when the beetroot does not succeed

tobacco, night-soil is applied, not only before, the sowing, but

—

which is still more injurious to its saccharine properties—after

it is up. It is impossible to speak positively as to the quantity

used—the farmer is guided in this by his relations with the

sugar-manufacturer. If the crop promises to be abundant, it

will be his object to improve its saccharine qualities, for fear

he should not find sale for it—and then he manures in modera-
tion. If, on the contrary, the plant is thin, and the demand
active, he will take the opposite course, and the sugar will be
made from vile roots, charged with salts, which sometimes com-
pletely prevent the crystallisation of the sugary matter.

In the case of beetroot grown for the stock, the farmer may give

free course to his passion for fertilising, and use liquid manure
in profusion. This plant is often dressed with a proportion of

from 4500 to 5500 gallons per acre, and it is not uncommon
thus to obtain a produce of from 32 to 36 tons of roots per acre.

It is, at the same time, acknowledged that a moderate quantity

of Flemish manure is not injurious to the saccharine qualities of

beetroot intended for sugar—provided always that it be applied

to the soil before the crop is sown, and used in the place of a

like quantity of rape-cake and farmyard-manure. It may even

be said that by this plan the germination of the seed is often

made more regular.

The seed of the beet has a very slightly developed perisperni

(or kernel). The young plants, on first coming up, can draw but

very little nourisliment from their mother-store. They are soon

obliged to have recourse to the nutritive particles deposited in

.the soil ; and if these are wanting they droop, and fall more or

less a prey to insects. If, in the hope of saving the crop, the

farmer then applies liquid manure, the plants which remain will

acquire an unnatural growth, the roots will be of bad quality,

and the crop very defective.

It follows, then, that for plants so constituted it is reasonable

to manure before the sowing. There are, besides, many other

reasons in favour of the practice.

Wheat, which follows beetroot, is often grown without ma-
nure ; but if desirable, either in winter or spring, Flemish

manure may be applied to give vigour to the more weakly part

of the crop. It must be borne in mind that this manure is a

most valuable auxiliary to all progressive agriculture. As a

general rule it is better to apply it before sowing, and with farm-
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vard-manure ; but in any caso, if it happens that a portion of

the crop is in danj.'^or, it may often be saved by a moderate

dressing. We may be sure that, without this auxiliary, agricul-

ture would present many more chances of failure.

For the ])otat(), farmyard-manure is ordinarily applied in

winter, and the land watered, before planting, Avith 1450 gallons

of Flemish m;uiure per acre. This last is often used alone on

small occupations, either before or after planting, in the propor-

tion of 1700 to 2700 gallons per aci'e. For this plant, as for

beetroot, an excess of liquid-manure is injurious. We obtain

bulbs of good quality, solid and succulent, when the night-soil

has been applied in moderation before planting, in conjunction

with farmyard-manure; and, on the other hand, if Flemish
manure be used alone, and spread between the rows of potatoes

when in full growth, both quantity and quality will be de-

fective.

As for rape, farmyard-manure is applied at first, and the crop

is watered with a pro2)ortion of 1450 gallons of liquid manure
per acre after planting, either in winter or spring.

For flax, farmyard-manure is almost always used, with about

1450 gallons of Flemish manure. It is advisable to spread this

in winter, some time before sowing.

Artificial grasses are watered freely with this manure. On
the pastures of La Deule it is certain that, applied iu winter or

spring, it destroys noxious plants, such as moss, docks, (Sec, and
gives new vigour to the grass.

Turnips, field-cabbages, poppies, gold-of-pleasure, &c., are all

likewise manured with night-soil. Turnips generally follow

flax ; when the latter has had no farmyard-manure, it is applied

to the turnips, and they are watered besides with about 1450
gallons of liquid manure per acre. This proportion may be-

doubled if no farmyard-manure be used. They are sovvfn in

July and August. Cabbages require much manure ; bpsides-

supplies from the farmyard, they receive often from 2500 to

3000 gallons of liquid manure per acre. Stable-manure and
about 3000 gallons per acre of night-soil constitute the usual

preparation for poppies. A good crop of corn may follow

without any further application to the soil. Gold-of-pleasure is

sown at the end of the month of May, after the land has been
watered with about 1450 gallons of liquid manure per acre.

In the use of Flemish manure the farmer must be guided by
the state of the atmosphere. If in winter thp weather is wet, it

is not desirable to cart over the land ; and the application of the

manure must be put off to a dry season. There is no profession

in which it is so impossible to act on a fixed plan as in agricul-

VOL. xxiii. Y
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ture
; external circumstances must always modify the intentions

of the individual.

Mil Question.—To which of these crops can Flemish manure
be advantageously applied in the largest (quantities ?

From what has been said, evidently to tobacco, beetroot

(when intended for feed), artificial grasses, rape, cabbages, and
potatoes. We must mention also that all through the north of

France Flemish manure is used in profusion in the cultivation of
kitchen gardens, and yet our vegetables are certainly in no way
inferior to those of other countries. Cauliflowers at Dunkerque
are watered (ajjateles *) each Avith one or two quarts of this

jnanure, and they have a wide reputation under the name of
" choux de Rosendael." Our asparagus is as delicate, our

green-peas as sweet as elsewhere, although they have assimilated

chemical constituents which, from the combinations from which
they are derived, inspire a foolish repugnance.

bth Question.—What quantity is it thought most advisable to

use in the cultivation of wheat ?

As we have already said, it is more common to manure the

crop of roots or pulse which precedes the wheat than the wheat
itself. If the wheat follow oats, the soil is often dressed with

about 1450 gallons of Flemish manure per acre, but this rotation

is very rare.

6th Question.—Is it best to use Flemish manure before sowing,

or when the plant is up, and then by jet? Which is the most
usual practice ?

On this head we can only repeat what we have already sug-

gested. The manure must be applied to the soil according to

circumstances ; but if there be no practical objection, it is best

done before sowing. There is no doubt but that the quality of

the produce is improved by this means
;
and, on the other hand,

Flemish manure applied to plants in full growth, stimulates their

development to an unnatural extent. Wheat tillers and runs to

straw, to the injury of the grain ; tobacco and beetroot produce

rank foliage, and the maturity of the plant is delayed bej'ond the

natural period.

The farmers of the North in general hold the opinion that the

land must react upon the manure, and make it undergo certain

chemical changes before it will be in a fit state for assimilation

* The market gardeners in the north call a plant " apateld" when a little trench
made round its root has been filled witli one or two quarts of Flemish manure.
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by the plants. This opinion is also that of the most famous of

modern agiicultui'ists.

The Aj^ricultural Committee of Lille, feeling a lively in-

terest in the public good, cannot too strongly urge the authorities

to take all necessary measures for furthering the use of night-

soil in all the rural districts of France. If the great value of

this powerful fertiliser be taken into account, the childish preju-

dice which puts an obstacle to its use cannot be too much
deplored .

*

Attempts to distribute liquid manure throughout every section

of a rural occupation by machinery and pipes are not to be

condemned. A considerable outlay at the beginning may often

save much subsequent expense in hand-labour
;
and, besides, the

distribution is thus effected in a regular manner and in due

season. At the same time, the Committee is of opinion that

more may be done towards introducing the general use of night-

soil in agriculture by starting after the rough and primitive

fashion of Flanders—that is, by conveying it in carts to the

fields when the weather is suitable, and spreading it subse-

quently by means of scoops, or any other simple manner. The
farmer unacquainted with the practice of the North would see in

this an undertaking quite within his means. If, on the contrary,

he imagines that night-soil cannot be'made use of without expen-

sive machinery, of which he could never dream of becoming the

owner, he will abandon all idea of employing it, to his own loss

as well as that of the commonwealth.

XIX.

—

-On the Wear and Tear of Agricultural Steam-Engines

and Threshing Machines, whether Fixed or Portable.

By Henry Evershed.

In this paper an attempt is made to estimate the cost of repairs

and other charges on agricultural steam-engines and threshing

machinery. The costs in question vary largely, according to

circumstances. We adhere strictly to actual returns and to cases

that have come within our own knowledge, selecting specimens
of various results—good, bad, or moderate^—in the hope that the

reader may be able to strike an average applicable to his own
case, and to establish a reliable basis for calculations as to the

* Few persons are aware that under the blue sky of Nice the night-soil is care-
fully collected to serve as manure. Our new countrymen use it for their vines,
their orange-trees, their violet-plants, &c., which nevertheless does not hinder their
oranges from being delicious, their grapes excellent, and their violets from forming
the delight of their " elegantes,'' and the favourite perfume in winter for drawing-
rooins and boudoirs.

Y 2
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costs of steam-power, whether used for threshing—which is more
especially considered here—or for cultivation.

Repair of Portable Erujines.

A 5-horse-power portable steam-engine, belonging to tlie Right
Hon. the Earl of Stradbroke, of Henliam Hall, Suffolk, which was.

used to do the work of the home farm, including threshing and
grinding corn, and cutting chaff for a large stud of horses, and
for farm stock, cost for repairs as follows :

—

1852.

April 17th. Cost of 5-liorse-power engine, 180?.

1853. £. s. d. £. s. d.

Scpt.29tli. Material 0 2 3
Oct. 28tli. Fire-bars 1 13 4

1 15 7
1854.

March. Gauge-glass and grummets 0 4 9
June 19th. Ditto 0 0 6

August. Gun-metai bearing for crank-shaft .. 3 10 0
November. Fire-bars Ill 2

„ Back 0 10 2

G 2 7
1855.

February. Water-gauge and glass, niul grummets 0 5 9

March. Kepairs .. .. \. .. .. .. 10 17 9

„ Fire-bars .. .. 0 11 4
11 14 10

1856.

September. An accident.

New smoke-funnel, brasses throughout,

new crank, governors repaired .. 26 0 0

„ A cast back .'. 0 9 11

„ Flue-brushes 0 6 0
26 15 11

1858.

[March. Repairs and bars 30 15 0

Total cost of repairs in .six years .. .. £57 3 11

Average, 91. lO.s. 8d.

But it must be further stated that in the following year the

engine required a new fire-box and extensive repairs.

An 8-horse power portable steam-engine, belonging to Mr. E.

Cottingham, Dunningworth Hall, Suffolk, gave this result :

—

1858.

December. Cost of 8-horse-power engine, 235/.

1859. £. s. d- £ s. d.

February. Fire-bars 10 0
Nov. 12th. Flue-brushes •.. 0 6 0

„ Water-gauge glasses 0 14 0

December. Adjusting brasses 0 19 6

2 19 11

Carried forward .. .. £2 19 11
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Brougbt forward ., .. £2 19 11

lS(iO.

February. Gauge glasses 0 12 6

April. llepairs', &c 2 10 9

,, Do. exhaust-pipe 1 11 G

Oct. Gth. Fuunel-joint 0 6 0
5 0 9

1861.

Jan. 1st. Repairs 6 13 6

Mar. 30th. Caulking tubes 0 11 0
April 18th. Furnace-bars 0 18 11

Nov. 26th. Repairs 8 11 6

16 14 11

Total cost of repairs for three years £24 15 7

Average, 8/. 5s. 2d. a-year.

This engine is used to thresh, cut chaff, and grind corn, on a

farm of 1500 acres, nearly all arable, and is used nearly 3 days

in a week.

The following are the costs of repairs of an 8-horse-power

i-ngine, bought October 20th, 1856, worked about 3 days a week,

f>mitting fire-bars—which have averaged IZ. 155. yearly for

8-horse-power engines ; and 1/. 85. yearly for 7-horse-power

engines. This engine is under very excellent management, and
belongs to Mr. Willsher, of Fetches, near Weathersfield, Essex :

—

1857. £. s. d.

August. Engine looked over, and brasses . . . . 0 10 0
Exccntric strap broken ; new one from

Lincoln 1 12 6

Sept. 10th. Kew strap and excentric, with, man to

fit it up 3 10 0
5 12 G

1858.

January. 13 new feiTules to tubes, and chimney
repaired 110

„ 8 new ferrules, brasses adjusted .. .. 0 17 0
1 18 0

1859.

August. Wheelwright for repairs of engine shafts 0 15 0
December. Excentric strap (broken) 1 12 6

2 7 6

1860.

January. New ferrules in tubes 2 14 0
April. Patch put to fire-box, and two new

stay-bolts 4 0 0
6 14 0

„ Fire-bars 700
£23 12 0

1860.

^tidsummer. New fire-bos and new tubes, smoke-box repaired, &c., 45Z.
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The fire-box of tliis engine lasted a much k-ss time than
usual ; the cost of repairs up to the time of its renewal was
51. 18s. a year.

We have selected these detailed statements of the costs of
repairs from a great many similar ones lying before us, and
which we omit, as they would only crowd the pages of the

Journal without giving any additional information. We have
returns of the cost of repairs of at least 20 portalile engines,

varying in amount from 4/. to 14/. yearly for an S-horso engine,

exclusive of the cost of new fire-boxes. When so much depends,
not only on the amount of work done, the quality of thp water

used, the care and intelligence of the engineer, but also on the

inherent difference existing between two engines turned out of

the same workshop, it is not easy to make an average estimate of

the cost of their repairs.

By far the most costly item in this account is the renewal of

the fire-box, which, Avith carriage, will cost from 35Z. to 45/. ; and
there is no surer test of the treatment which the engine has

received, than the early and repeated recurrence of this demand.
I am informed by a friend that his engine—now in its fourth

year of use—already requires a new fire-box, although it has

worked but once a week, and been supplied with soft water.

My friend, however, is not surprised at this, because he has left

the engine entirely in the hands of a farm labourer.

An eminent maker informs me that with good management
the fire-box of a portable engine used 2 days a week will last

at least 7 years. Several instances of its lasting 10 or 11

years, when used twice a week, have come within my own
knowledge.

To show how much this outlay may be diminished if an
engine be well attended to and protected from dust and damp, I

give the following extract of a letter received from the owners of

a 5-horse-power portable steam-engine, used in an adjoining

silk-mill, and kept constantly under the care of skilled me-
chanics :

—" The engine was worked in the mills about 6-h years,

and about 2 days in the week during the whole of that period.

The repairs done to it were not extensive. The tubes at the fire-

ends were once caulked round to stop leakages, and afterwards

8 new tubes and 2 new. collars were put in, the cost of the whole

of which was about 8/." This statement does not pretend to

include every item of repairs ; but after C^^ years there was
no sign of injury to the fire-box of this engine, showing how
much the outlay depends on good treatment and favourable cir-

cumstances.
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Repairs of Fixed Enr/ines.

The following were the repairs done to an overhead 10-horsc-

povver fixed steam-engine, fitted Avith extra large boiler for

burning wood, in 1S53, belonging to the Right Hon. the Earl of

Stradbroke
;
price, not including fixing, 350/. :

—

1854. x". s. (/. £. s. d.

Jan. 30th. Repairs 0 15 0
Jul}' 15tb. Adjusting engine-slides 0 13 6

,, Water-gange glass and piimniets .. 0 4 9

August. Excentric band repaired 0 10 G

„ Furnace-bars 14 0
. 3 7 9

1855.

March. I'epairs 5 3 G

December. Bars and new back 2 17 0

„ Screws, &c 0 5 6
9 6 0

1856.—Xothin-.
1857.

March. A cast back to furnace and bars .. .. 1 10 6

April. Piston taken out and repaired .. .. 3 15 0
. 5 5 6

18.58. Bars 1 10 9

1859.—Nothing.

1860.—Same.
1861.

July. Kex'airs to piston, &c 4 70
2.1. 19s. ~iL per annum for eight years. £23 17 0

This is the only detailed estimate we possess, and the gross

sum happens to be heavier than in any other return. On the

whole we believe that 3/. per annum for the first ten years will

cover the cost of repairs of an eight or ten horse fixed engine,

well managed, and used as often as it is likely to be required on
any large farm. At the end of that period the cylinder will pro-

bably require re-boring, and a general repair of the engine and
boiler will be needed, at a cost of about 40/.

In order to estimate the proper charge for repairs and depre-

ciation we must know how long the engine will last. Supposing
the process of repair to be repeated, it is diflRcult to assign a limit

to the duration of a well-made engine, simple in all its parts as a

non-condensing engine is now made. We shall, however, for pur-

poses of calculation, suppose that at thirty years old an eight-horse

engine is worth 50/. with its fixing, and that besides the outlay

of 3/. a year for lesser repairs it has in its tenth and twentieth

years received a thorough repair, as before referred to, at a total

cost of 80/. The annual charge will thus be raised on the average
of thirty years to 5/. 13*.
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It remains for us to put n value on such an engine when thirty

YC'irs old, and jjractically such valuations are of rare occurrence,

il we estimate that an outlay of 40/. will again be required for a

general repair, and put a value of 50Z. on the engine as it stands,

we arrive at the total sum of 90/., or less than half price for an
engine nearly as good as new. We have known a fiftj-horse-

power condensing engine working at fifty years old, and said to

be " as good as new."

Interest and Depreciation.

We must now attempt to arrive at a specific ciiarge for the

•depreciation of a portable engine, however open to correction,

wherewith to debit the account for threshing.

As to the value of a portable engine ten years old and out of

repair any one Avho has had such a one to sell must have found it

a most unmarketable article. Let us suppose it to be Avorth 40/.

The original cost of an eight-horse-power engine having been

230/., the depreciation of capital so invested (reckoned at 5 per

cent.) is 26/. 135. per annum
;
namely, 21. per annum, the interest

of the 40/. which the engine will be worth at the end of the

period, and 24/. 13s., the value of an annuity (calculated at 5

per cent.) which could be bought for ten years for the I'JO/., the

sum supposed to be sunk.*

But besides these charges there are certain other contingent

expenses to be taken into account, such as buildings and shafts,

straps and covers, which we shall include in the account of the

Threshing Machines.

An eight-horse portable engine requires a house 12 feet wide
by 20 feet long by 10 feet high up to the plate ; the roof should

be of galvanized iron ; total cost, including large folding-doors,

eaves' trough, paving, and tank, 30/., which at 7^ per cent, per

annum comes to 21. 5s.

The building for a fixed engine should be of a somewhat more
substantial character, costing about 40/., and to this we add the

cost of building the chimney-shaft (40 to 45 feet high, and made
square for the sake of economy), setting the boiler, foundation

i'or engine, &c
,
bringing the total cost to 120/. This estimate

applies to the Eastern Counties ; in the North it would be lower,

and in the South rather greater. The rent for this building at 7^
per cent would be 9/.

In this calculation both interest and depreciation are included.—P. H. F.
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lable showing the probable Cost of Repairs and Depreciation for portable

Steam-EngiiH's.

XK' I'aC'-p0wcr. Price

Suppospil
Villi! ft inV 111 utr 111

10 Years.

Amount of Depreciation
iiiiil Interest per .Ajimiiii lor

10 Years.

Amount of
Ilepairs per
Annum for

]u Years.

£. £. £. s. £. s. £. s.

4 165 30 17 10 + 1 10 = 19 0 10 0
5 180 30 19 9 + 1 10 = 20 19 10 0

G 200 35 21 8 + 1 15 = 23 3 11 0
7 215 40 22 12 + 2 0 = 24 12 11 0
8 230 40 24 13 + 2 0 = 26 13 11 10

10 290 50 31 2 + 2 10 = 33 13 13 10

Charge for Engine-Shed, 2/. 5s.

Cost of Eejxcirs and Depreciationfor fixed Horizontal Engines.

Horso-power. Price.

Supposed
Viihie in

30 Years.

Araouut of Depreciation
and Interest per Annum for

30 Years.

Amount of
Repairs per
Annum for

.'iO Y'ears.

£. £. £. s. £. s. £. s. £. s.

4 120 30 5 16 + 1 10 = 7 6 4 10
IGO 35 8 2 4- 1 15 = 9 17 5 0

8 200 50 9 14 + 2 10 = 12 4 5 13
10 240 00 1116 + 3 0 = 14 16 5 13
12 280 70 13 12 4-3 10=17 2 6 0

IJent of Buildings, 9/.

Repairs and Depreciation of Portable Threshinr/ Machines.

Mr. Willsher's eight-horse-power finishing machine, bought in

1856, has cost :

—

185G. £. s. d.

October. Straps and thcmcis 086
1857.

Xov. 27th. New bras.scs £0 13 0

December. Straps 0 6 10
• 10 4

1858.

ISToveniber. Machine ovcrbaiiled, new brasses, and straps .. 2 15 9

1859.

August. Machine overhauled, nearly all new brasses, new
straps, and repairs G 18

1860.

April. Straps and brasses 3 10
Midsummer. Thorough repair, new beaters, new con-

cave, new shaker and spindle-.screen,

spindle, brasses, &c., straps, and
painting 31 10 0

34 11 0

9Z. 2s. %d. a-year for five years. £45 13 7
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His seven-horse single-blast machine has cost :

—

£. s. d.

1854. Straps, &c 0 12 9
1855. Brasses and straps, repairs 4 3 0
1856. Shaker-brackets, straps, brasses, &c 411 0
1857. Machines overhauled and general repairs, renewal of

brasses, &c 1011 0
1858. New drum and concave, general repairs, painting, and

wearing parts renewed 27 5 0
1859. Straps, &c 12 6
1860. New brasses and straps, repairs by carpenter, <S:c. .. 6 17 0
1861. Machine overhauled, new wearing parts, &c. .. .. 9 18 G

8Z. 2s. Id. per annum for eight years. £65 0 9

The average of our returns is from 8/. to 13Z. a year for an
eight-horse-power single-blast machine working two days a week.

Besides the items given there is the cost of driving-straps and
of waterproof covers for both engine and machine. The cost of all

these depends entirely on the care taken and on the amount of

exposure to wet. Either a cloth or a strap doubled up wet will soon

be spoiled. We have known a good strap, costing 5/., last three

years with pretty constant work, but a neighbouring letter-out of

machines estimates his expenses in driving-stiaps for one machine
at 4Z. a year, and in waterproof covers at '11.

Finishing machines, constructed with a double, or often a

treble blast, have such numerous bearings and driving-straps,

and are so complicated, that the cost of their repairs has been in

some cases enormous. Considering the extra power, or the slower

feeding, which they require, and that corn can be finished by
hand for \d. per quarter, we doubt whether their employment
is generally economical.

At all events they require to be simplified, and improvements
such as those of Messrs. Garrett and Son, who obtain a blast of

air by a fan fixed to the drum spindle, deserve notice and encou-

ragement. Mr. J. C. Willsher has also, with the same object,

lately patented an arrangement for driving the shakers and

cavings-screen, either with or without a riddle-box and corn-

screen, from one crank spindle and with one strap. Messrs.

Clayton and Shuttleworth have also introduced a new elevator,

consisting of spades or scoops fixed on the same spindle as the

blower, which by revolving rapidly throws the corn up into the

second dresser and awns the barley, or chobs the wheat, so as to

dispense with the straps of the former elevator and barley-awner.

Messrs. Ransome's adjustable rotary screen, though ingenious,

can hardly be classed among those novelties which tend to sim-

plify the machine.

A survey of the vast amount of ingenuity which has been

directed by different makers to the working parts of the machine
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—the thum, beaters, shakers, riddles, and more recently to the

elevators—creates the impression that no one maker can claim

unrivalled superiority over the rest in every respect, but rather

that a much better machine would result if the good points in

each pattern could be combined together.

None but machines by the best makers should ever be

selected, however tempting a bait may be held out in other

quarters by a lower price. Competition has lowered the prices

to a level which will not admit of further reduction without the

substitution of inferior workmanship ; and this, whether a steam-

engine or so simple a machine as a turnip-cutter be in question.

Inferior workmanship will always prove the dearest in the end.

Among other reasons for buying first-class machinery may be

mentioned the importance of having the wearing parts properly

numbered, so that they can be fixed by a common smith. The
best makers take care to provide these for their customers ; others

may expose you to disappointment and expense for want of this

provision.

Depreciation of Threshing-Machines.

We have seen the portable single-blast machines working well at

eight or ten years old : to be sure some of them had been nearly

re-constructed and paid for twice over in adopting the various

improvements introduced since they were first built in the early

days of portable threshing-machines. Considering that all these

improvements have brought them much nearer perfection, we
may safely allot to the single-blast machines a duration of ten

years, and to the double-blast that of eight years. We shall

suppose them to be worth lOZ. to 20Z., according to size and
first cost, at the end of the time. We refer to such machines as

are used two days a week, and at the same time well managed.
With less work they would of course last longer. It would be

a very large farm to find work for a machine even once a week

;

but in common practice, when not fully employed at home, they

are sent out to earn some part of the purchase money ; and this

is obviously good policy in the case of a machine liable to be

superseded before it is worn out.

Fixed larn-icorhs are used far less often, since it is likely that

not more than 2000 quarters of corn will be brought to the same
spot in one year, and generally much less

;
yet even this quantity

would only employ the machine once a week : the repairs will

therefore be far less considerable. The wear and tear of a machine
firmly fixed and quite level are comparatively small ; since it is

always in the dry, the charge for the waterproof cloth may be
omitted, and that for the driving-strap reduced to 15s. Any heavy
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expense in repairs or renewal of the parts, such as the drum or

concave, ought not to occur for many years after erection ; and
the usual wearing of brasses, and straps, and other small items of

expense, ought not to exceed 3Z. a year for a term of 14 years.

We make the following extract from a letter of Mr. John
Sowerby, jun., of Beelsbey, who has two barn-works— erected in

January, 1856, and November, 1857—which thresh the growth
of 400 acres of corn a-year :—" The barn-works have cost for

repairs, about 3Z. 9s. Qd. for one of them until July, 1857, and
for l)oth l)arn-works from that time until December 31, 18(31,

about 9Z. Gs. bd., besides 14s. GrZ. for a set of knives for the barley-

awner. They were not looked over last summer, but are in good
working order." This is only IZ. 3s. *dd. per annum for each, for

four years.

Tliere is, however, a liability in this, as in the portable machine,
to outlay in introducing modern improvements into the working-

parts ; with this in view the machine should be made as simple
as possible, and the dressing apparatus should be sepai-ate.

7\s a basis for calculations in our attempt to estimate the

exact amount of depreciation, we will suj)pose the fixed machine
to be worth lOZ. to 30Z. at fourteen years old ; it will probably

be worth more, but the valuation ought, on principle, to be low,

for it Avill be remembered that our charge of 3Z. a year for

repairs has not provided for effecting any heavy item of renewal

•or improvement.

TahJi; showing amount: of llepuirs and Depreciation for Portable ThresJiint/-

Mach ines—Singte-Blast.

Ilorse-power. ]'rice.

Supniisetl

Value in

10 Years.

Amount of Depreciation

and Interest per Annum lor

10 Vears.

Amotint of
Ilepairs per
Annum for

10 Years.

£. £. £. s. £. s. £. s. £. s.

•1 85 10 9 14 + 0 10 = 10 4 8 1)

7 100 10 11 12 + 0 10 = 12 2 9 0

Repairs, ^(;;for Portable Threshing-Machines—Double and Treble Blast.

5 95 10 13 0 4- 0 10 = 13 10 10 0
7 110 15 14 12 + 0 15 = 15 7 12 0
8 120 20 15 4 + 1 0 = 16 4 14 ()
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/'W fixed 'riireshing-Machine to Jiin's/i. Ilie Grainfar illarJu't.

Ilorsc-ixiwcr. Price.

Supposed
Value 111

14 Years.

Amount of Depreciation
and Interest per Annum for

14 Years.

Amount ol'

lli pairs per
Annum lt)r

lU Years.

£. £. .i'. >J. s. t', i'.

7 12U 20 10 2 + 1 0=11 2 3 0

Jirpairs, ^'c, offixed Turesliinij-Machine icitli separate Dressing Apparatus

and Elevators.

uo
I

30
I

11 2 + 1 10 = 12 12

For fixed Thrsshing-Machine—Single-Blast.

80
i

10 0 + 0 It) = 7 10

4 0

2 10

Cost of Threshing.*

Since the cost of maintaining a 7-horse-power portable engine

amounts to 35/. 12s., and of a 7-liorse-power single-blast machine
—including 3Z. a year for driving-strap and waterproof cover

—

to 24/. 2s., the number of days each is used in a year must be ascer-

tained, in order that the proper proportion may be charged to

each day's work. Our calculations have been made on the sup-

position that the threshing is confined to the work of one large

farm ; if the engine is let out, a different estimate must be made.
The following are the average quantities of corn threshed in a

day of 10 hours by a 7-horse-power portable engine and single-

blast machine, in use 3 days a week on an average, in a good
district in Essex.

The owner of this machine found that an 8-horse-power engine

and finishing machine averaged about the same amount of work
as a 7-horse-power single-blast machine, for the years 1860 and

* It may be interesting to note the latest prices for threshing by flail, on a large-

farm in Surrey :

—

Prices for 1860.

s. d.

per quarter.Wheat
Barley

Oats
Peas

4 0

3 0

1 10

2 3

Prices for ISGl.

s. d.

.. 4 0 per quarter.

.. 2 9

..18

..2 3

My informant states " the price for labour has risen considerably in this neigh-

bmirhood during the last few years. The price for wheat threshed would, a few
years since, have been M. or 8d. per quarter less than in the last two years.

The present labourers want to work less and to earn more than those of the

last generation."

This sounds like the knell of one of the departing customs of our fathers.
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1861 ; the average quantity of coal, costing 18.'^. per ton, used
for the former was 8f cwt., and for the latter Ih cwt.

Expense of a Days Threshing hy Single-Blast Machine, estimating the

Engine to he used ' on the farm once a-week, and the Machine thirty

days a-year.

Crop of 18C)0 (a wet harvest) :

—

Tteaped wheat, 40 quarters, at Is. S)d. per quarter.

Mown ditto 38 „ 2s. IJ'i. „
Barley 33 „ 2s. Zld.

Oats 50 „ Is. Id. „

Crop of 18G1 (a fine harvest and average crop) :

—

Reaped wheat, 52 quarters, at Is. (\hd. per quarter.

Mown ditto 40 „ Is. M.
,,

Barley 40 „ 2s. „
Oats 55 „ Is. 5i(7.

Details of Cost hy Single-Blast Machine when worhed in the Field, and

Straw left studied on the spot.

s. d.

1 engineer 3 6

1 feeder 3 G

2 to supply, &c 3 0
3 on stack (5 0
1 to shake straw 2 0
1 to pitch ditto 2 0
3 to stack ditto 6 0
1 carting water and coal 14
1 horse ditto 2 (>

2 men to load and can;v corn 4 0
1 to drive 0 U

1 horse 2 G

3 to move and carry chair and cavings to barn .. .. 2 G

1 horse ditto 2 (> £ s.

2 2 1

Depreciation and repairs of engine, supposing it to be used on
the farm once a week .. 0 14 2

Depreciation and repairs of machine, 30 days a-year—with say

3/. a-year for driving-strap and waterproof covers .. .. 0 16 1

Oil and^T-J cwt. of coal 0 8 G

£4 0 10

Cost of Tlireshing with Douhle-blast Machine.

£ s. d.

Labour as in the case of the 7-horse power single-blast machine 2 2 1

Depreciation, &c., of an 8-horse power engine 0 15 3

Depreciation of machine 12 1

Oil, and 8J cwts. of coal 0 10 0

£4 t» 5
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Expenses of a dafs work (f a i-horse-jMwer machine estimated as before.

Crop of 1860 :—
Reaped wheat, 30 quarters, at Is. lid. per quarter.

Mown ditto 20 „ 2s. lOU.
• Barley 23 „ 2s. 6(/.

Oats 30 „ Is. lid. „

Crop of 1861 :—
Reaped wheat, 36 quarters,* at Is. 7c?. per quarter.

Mown ditto 30 „ Is. Ud. „
Barley 28 „ 2s. 0^1
Oats 35 „ Is.

Coal used, 5 cwt. a-day.

Details of 4-Horse Power Machinery, as ia the former case.

s, d.

1 driver 3 6

1 feeder 3 6

1 to supply ditto 2 0
2 on stack" 4 0
1 on straw-stack 2 0
1 to pitch ditto 2 0
1 to move corn and load it 2 0
1 horse ditto 2 6

1 to drive 0 8

1 to rake chaff and cavings, and help load 10
1 to drive ditto to barn and fetch coal and water .. 14
1 horse for ditto .. 2 6 £ s. d.

17 0
Depreciation of engine 0 11 7

„ machine 0 13 5

Oil and coal, 5 cwt 05 6

£2 17 6

To these average results it may be interesting to add the parti-

culars of two trials made by the wiiter on January 21 and

22, 1862, with a single-blast machine, made in 1854, driven

by an 8-horse-power engine, made in 1856, by Messrs. Clayton

and Shuttleworth. On the second day we threshed of mown
wheat 10 qrs. ; of straw, 61 cwt. ; of cavings, 4| cwt. ; of chaff,

7 cwt. per hour. The crop was not heavy, only about 4 qrs. per

acre. This gives 25 acres threshed in 10 hours, yielding 100
qrs. of wheat, 30j tons of straw, 5 tons 7 cwt. cavings and chaff.

This was a larger proportion of cavings and chaff than that

obtained at other ti'ials.

* Forty-four quarters was the maximum in one day. To each of these estimates

we must add 4jrf. per quarter for incidental expenses (see p. 336), and in the case

of single-blast machines 2M. per quarter for dressing twice and measuring. In
practice it is usual to dress once and re-measure, even after the so-called finishing-

machine, partly to get a uniform sample, and partly to improve the dressing and
obtain accurate measure.
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The number of men and lads employed was 19
;
they had a

short distance to carry the straw : 12 cwt. of steam-coal were
used.

On the first day we threshed 8 qrs. of barley an hour, having-

five men on the stack and two on the stage to supply the feeder,

and the machine could certainly have borne faster feeding if the

men on the stack could have delivered the straw faster. The
corn, in a day of ten hours, would have amounted to 80 qrs.,

the straw and cavings to tons, and the chaff to 1 ton 1 cv, t.

The crop was only 5 qrs. per acre, and the straw long and
coarse.

The number of hands employed, including two lads, was
twenty-one. The costs, with these maximum results, adopting-

our former calculation, would be Is. per qr. for the barley and

9^6?. per qr. for the wheat.

But we have not yet stated the whole of the expenses of

threshing in the field, which include the cost of removal, of

clearing up, and of thatching the stack ; and for purposes of com-
parison with threshing Ijy flail we ought also to bring the straw

to the barn or yard. Removals may probably take five horses

and one man a quarter of a day on the average every time the

machine is used, and cost say ?>s. Aid.
;
clearing up, one horse

and a boy, 3s. 4fZ. ;
thatching, at Qd. per square, 4s. ; for 15 tons

of straw, a fair day's threshing, carting home the same quantity

of straw, 7s. 6(/. These expenses of course vary with the

site of the stack, the convenience or otherwise of storing, and
tlie care taken of the straw, and the attention or neglect of neat-

ness in the stack-yard ; on the whole we believe them to be no
jnore than the average. It will be seen that they add 18s. 2d.

to the expenses of a day's threshing, or Ah per qr. at 48 qrs. per

day, to the cost of separating the grain from the straw and chaff

and of carrying each to the Imrn.

Portable straw elevators may be referred to as a means of

assistance in certain cases, though their price and cost of

removal precludes their being used with economy where
labourers can be obtained at 2s. per day. The cost of one to

deliver straight is about 50/., or to deliver at any angle, about

1)0/., varying according to length. Their sale has been almost

entirely confined to districts where labourers are scarce.*

* I do not concur in these remarks. I first bought one straw-elevator to accom-
pany one of my machines, and found it so useful and so nmcli approved, that I

have since purchased another ; but the price charged seems to nie too high for so
simple a machine. Messrs. Kansome's new iron elevator, which packs into the

iiireshing-machine, will probably act very well in careful hands, but hirers are

:oo often hasty and unskilful.—P. H. F.
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Threshing ly Fixed Machine, Eiglit-Horsc-Power.

£. s. d.

Depreciation and repair of engine supposing 1 071
it to be used once a week /

Do. Do. Machine, 30 days a year .'. 0 'J 4
Oil and 8 cwt. of coal

"
.. .. 090

Interest on building (iivoportion ol' £'J) .. 0 3 7
llo. on elevation and sliaftin;j;, £;',() .. .. 0 3 0
Labour (as previously detailed) 1 I) 6

£3 1 G

The last item includes eight horses to cart the crop from the

stack, and eleven men and boys. The straw is carried into the

straw-rick by elevators consisting of an endless web, which may
be put up at the expense of from 10/. to 20/., according to length.

On farms where much straw is used for feeding, the expensive

process of cutting it into c haff may with very great economy be
carried on at the time of threshing. Ten tons of chaff may be

cut in a day, and supposing from 12 to 15 tons of straw to be

threshed, the remainder is stored elsewhere. The cost of chaff-

cutting by steam power has been recently estimated in the

Journal at &s. per ton, which we consider a fair average price ;

but in this case it is cut at only the cost of the extra coal, and of

the two men to " yelm " the straw and feed the machine, the straw

being brought to it by the Aveb, and the chaff either falling into

the store-room or being taken there by the exhaust tube. To
enable a smaller engine to do this double work the threshing-

machine may be fed slower than usual with economy. It takes

four or five horse-power to work the chaff-machine, but the so-

called eight or ten horse-power engines give at least half as

much power again as their name implies.

Mr. Jonas's practice, when both cutting chaff and threshing,

is to apply the power to a strong extra shaft fitted to the front of

the threshing-machine ; from two pulleys affixed to this shaft both
the drum and the chaff-machine are driven ; in this manner no
extra strain is put upon the drum-shaft. By these means the

whole of the cost of stacking, and afterwards bringing the straw

to the chaff-engine, is saved. It is thus cut and stored at very

little more expense than the cost of a few extra cwts. of coal for

the engine. The credit of these really practical and economical
arrangements is due to Mr. Maynard of Whittlesford. Mr. Jonas
showed us a barn in which he was in the habit of storing the

produce of nearly 100 acres of straw cut into chaff, and well

trodden ; and since the chaff, when well salted and trodden in a
dry place, heats slightly and improves with keeping, this method
of storing may be recommended as a means of getting rid of the

VOL. xxiri. z
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accumulation of tlie straw about the premises at certain seasons

i)i tlie year.

It may be useful to know how much chaff, well trodden in,

will <jo into a certain space : one of our own chaff-houses, in

which we have tried the experiment, is 35 feet long, 15i feet

wide, and 11 feet high. Its content is therefore 5967 cubic feet,

and it holds 19^ tons of wheat-straw chaff, = 306 cubic feet per

ton. Eight acres of mown wheat-straw, of last harvest, rather a

heavy crop, weighed exactly 12 tons, and occupied a space, when
trussed and stored in the straw-rick, of rather more than 12,000
cubic feet. In round numbers, trussed wheat-straw occupies a

space of 1000 cubic feet per ton :—more, if stored loose and un-

trodden
;

less, if well trodden with horses: cut into short chaff

and well trodden, it takes less than one-third of that space.

The combined arrangements for threshing and cutting chaff

at the same time, are becoming all the more practicable from
the increased power of the engines in common use. In 1851
the average of the portable engines made by Messrs. Clayton

and Shuttleworth was five-horse-power, and in 1855 nearly

seven-horse-power. And as the question of steam-ploughing
becomes more and more one of practical utility and economy,
there is no doubt that the larger engines will be the most
desirable upon farms.

Gosfield, Hoisted.

XX.— Tlie Present State of the Sewers and Water Su])])Ii/ of
Paris. By P. H. Frere.

England may well look with interest to the changes made or

contemplated in France for the disposal of that town-refuse which

is a possible source of wealth, but, if ill dealt with, a certain cause

of annoyance ; and indirectly its Agriculture is concerned in the

result. With us, to a certain extent, the die is cast ; the contents

of the closet have penetrated, with the kitchen refuse, «Scc., into

the common sewer, into which they are washed by an unre-

stricted supply of water. To set up a wall of separation^—to limit

the amount of dilution—would in themselves be steps of extreme

difficulty, because in one sense retiograde. Paris, on the other

hand, is still, in the main, uncompromised. That city is in a

state of transition
;
generally the old-fashioned pit still exists, for

the most part unsupplied with water ; but a large water-supply

has been procured for houses of the better sort. But even then

the soil-pit still remains wholly or partially separated from the

common sewer, and the question still is to be decided whether
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this sopnnvtion, whole or partial, shall bo inaintaincd ; and con-

sequently wlu^ther the night-soil of Paris sliall retain, as hereto-

fore, all its solid and liquid constituents, or only the former; and

again, to what extent these fertilisers shall henceforth be diluted.

After the great works undertaken to procure a water-supply

from the Seine, from the Canal de I'Ourcq, and from the great

Artesian well, eyery householder who is willing to pay the rate

can have a supply of water for water-closets as well as other uses.

The water compan}-, however, endeavours to regulate and limit

the supply contracted for, by making only such an aperture as

will allow the amount paid for to pass in a continuous stream into

an inner cistern in twenty-four hours. The following -is the

estimated rate of consumption :

—

Litres. Gallons.

For a man 30 G^'j,

., carriage 75 16J
horse or cow, &c 100 22

,, water-closet 75 16j

„ garden or court, per square metre (]0^ I'eet) 5 l^j

A contract may be entered into for 500, 1000, 1500, &c., litres

per day, for an annual payment of 60 fr. for Seine water, or 50 fr.

for Ourcq water, per 500 litres (110 gallons). The use of the

water-closet is then inaugurated ; how is it henceforth to be regu-

lated ?

The builder who contemplates making a house must commu-
nicate to the Board his plan of operation ; the choice open to him
will depend on the locality. The new Boulevard de Sebastopol,

with its costly and magnificent system of sewers, is the type of

the new regulations. If the house be in that quarter, a separate

pit must be provided for the soil ; but it will be so connected
with the main sewer that the nightman will have access to it

therefrom, and without entering or disturbing the dwelling will

first deodorise and then let off the fluid into the sewer, and after-

wards convey away the solid " soil " through a passage in this new
subterranean town to the cart, and to the reservoir. Otherwise,

by another plan under consideration, the soil, cScc, would drop
into a cylindrical cistern, divided .vertically by a perforated

metal screen or sieve, through which the fluid percolates of itself

into the sewer. In either of these cases the fluid elements are

lost, and if these contain the higher percentage of nitrogen, the

loss may be much more than pro rata.

It remains to be seen whether, since this magnificent network
of drains has been already organised to retain the fluid as well
as solid excrement, and other means have been provided for dealing
with the soil, it will pay by enlarging the pits, emptying them
more often, and restricting the supply of water used in the closet.

One important step has been taken towards this end. A tank

z 2
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fittod to a railway-truck, containinj^ 6 to 10 tons, has been made
and exliibited in our International Exhibition, which will be con-

veyed for 60 miles on the Eastern Railroad at a charge of 25. for

G tons. The present "night-soil," when delivered in "hungry"
champagne, is valued at 8s. per ton. If then the "soil" retain

anything like its old strength, its value to the farmer will leave

a large margin to pay for its transport along the subterranean

street to a reservoir at the railway terminus. But if there be a

great dilution, and many small sources of supply have to be

visited and tapped 'in succession, the costs of removal will roll

up, until this " gold may be bought too dear."

At all events those philanthropists and philosophers who long

to see the circle of reproduction completed by the restoration to

the field of all the human faeces which contaminate our great

cities, must cast a curious and anxious eye to the magnificent

new French suburb, where, if anywhere, their views may be eco-

nomically realised, because a solid foundation has been laid, and
there are means and appliances for the distribution, which only

wait for one or two connecting links. In other quarters of the

town practical improvements have been introduced, by which
the carts are filled at night by means of a joint and hose fastened

to an opening in the pit, so that it is emptied from the street by
suction. The loaded cart then proceeds to the depotoir, or sink,

from which the deposits are propelled by a steam-pump through

a tunnel 7 miles long, to an opening cut in the Forest of Bondy.
Here they are either desiccated and made into poudrette, or

shipped by barge-loads along the Canal de I'Ourcq to Vaujours
and elsewhere.

The Water Supi-ly of Paris.

For centuries the supply of water for Paris has occupied the

attention of the French Government, Philip Augustus erected

the first fountains ; his successors and the municipality organised

in the squares and open spaces supplies of water drawn from the

northern springs. Marie de Medicis, restoring a Roman aque-

duct, led in the waters of Arcueil. In the reign of Louis XIV.,
pumps were placed by the bridges of Notre Dame and the Pont
Neuf, to raise the water of the Seine. A century later similar

works were set up at Chaillot. But they all turned their backs

on drains, and sewers and their contents, leaving the sun, the

rain, and the river to settle those matters.

Water which had served domestic purposes ran in streams down
the streets in mid-channel, and either joined the Seine on the

south, or on the north the ditch of Menilmontant. This ditch,

when its exhalations began to tin-eaten the health of the neigh-

bourhood, was paved and vaulted, and converted into the main
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sewer wliicli encircled the town. The outscourinfi^s were allowed

to run into pits in the open fields ; and the night-soil collected in

the pits underneath the houses was taken away by night, to be

thrown first into the charnel-house of Montfaucon pell-mell with

the bones of criminals, and afterwards into the empty plaster-

pits of Buttes Chaumont. Such was the system which survived

to our own times. We may add, that from the sixteenth century

the gardeners who cultivated the marshes of the Temple, applied

to their land the sweepings and straw-manure of the town ; and
when Paris, spreading daily, ejected them from within its bounds,

by means of this same manure they converted the plain of Vertus

into a garden of inexhaustible I'ertility. Bridel, too, about 1780,

formed the idea of solidifying, by drying, the thick liquid in the

basins of Montfaucon, and manufacturing poudrette, by which
the first company of adventurers was enabled to pay a rent of

22,000/. and reap a handsome profit.

The sanitary reform of Paris dates from 1830. The com-
pletion of the Canal de I'Ourcq, which delivers 100,000 tons of

water, at a level of 27 yards above the Seine, altered the whole
state of the town. The principle was adopted that a group of

houses constituted a block (ilot), to be scoured by a stream of

running water, and provided with a water-post (borne fontaine)

on a high level, and a sev/er's mouth below. An end was thus

put to the torrents of filth which had hitherto deluged the streets.

These were relaid in a convex form, skirted by foot pavements
;

and under all the main thoroughfares waterpipes and drains were
laid. The management of the night-soil underwent a like change.

M. Mary was so adventurous as to propose to construct a syphon
7-| miles in length, terminating in the reservoir of Bondy, for the

purpose of emptying the pestilential pools of Montfaucon. This
scheme was unprecedented, and apprehensions were entertained

that the pipes would become choked by the pasty matter. After five

years' opposition he gained his point, and the construction of the

"depotoir" was the result. This work consists of an assemblage
of cisterns, into which the produce of each night's carting is

emptied. The contents are then forced by a steam-pump through
an iron pipe to a clearing of 75 acres made in the middle of the

Forest of Bondy, well out of reach of Paris and its atmosphere.

M. Mary calculated that this pipe, which traversed the market-
gardens of Noisy, might furnish liquid manure, to be sold at a

cheap rate at convenient stations. But the practice of buying
town-sweepings and stable-manure was so established that, until

1850, night-soil was overlooked ; nor was any attempt made to

introduce its use in the environs, prior to the experiments which
led to the establishment of the farm of Vaujours.
About 1850, the introduction of railroads gave a new impulse
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to tlic improvements of Paris. Traffic of all sorts was inc reased

tenfold, and, as a consequence, streets required to be widened,

and the whole town, as it were, re-organised. Then it was that

Government came forward and sketched the plan, which is

realised in the magnificent city such as it now stands.

Two great lines intersect one another at right angles, so as to

form a cross—an idea of the time of Philip Augustus : the one,

the Rue de Rivoli, runs parallel to the river ; the other, the

Boulevard de Sebastopol, comes sloping down from the hills on
the north, and again rises to the south. On the latter line

sanitary arrangements have been comprehensively planned and
carried out. We find a complete subterranean town, provided

with vaulted thoroughfares 35 yards wide, macadamised or

paved, which contain sewers showing a section {projil) of 3, 4,

or 6 yards, with polished sides and serviceable foot-pavements,

in which, through an inner channel, the stream of sewage-water

flows, fed at the corner of each street by lesser sewers, them-
selves drawing their supplies from the drains which abut on

every house. This is such a sclieme as the English Board of
Health suggested, but with this difference, that instead of a

system of small pipes, provision is here made on a large scale

for all the requirements of town life, including water and gas.

Besides the rain-water and that which has been used for domestic

purposes, the drainings from the closets run down these channels,

the solid portion of the deposit being retained in the pits by the

•filter. There is no connection with the outer world : the system

is self-contained ; water and gravitation are the sole agents

employed.
The drains connected with the private houses are oval sewers,

4 feet 2 inches by 7 feet G inches, in which the workman passes

easily to and fro with his barrow. The main drains, constructed

under the great lines of traffic parallel with the river, are circular

tunnels of 10 feet in diameter, containing a railway with a 3 feet

11 inch gauge, and a channel for the waters between the lines of

rail. Lastly, the main sewer, which forms a chord to the windings

of the Seine, between the Pont de la Concorde and the Pont

d'Asnieres, is an elliptic tunnel, having a horizontal diameter of

20 feet, in which is contained a canal 11 feet 8 inches wide,

traversed by a barge, with a footpath on either side 3 feet

wide. All these works are executed in cement, so that the

smooth and polished walls and their softened outlines reflect the

light, transmit sound, and give free passage to the waters, which
leave no taint behind. From the dwellings they received grease,

the refuse from the kitchen, and the household water (caux

menariires), as well as the disinfected liq\iids drawn from the

pits of the closets. The paved streets transmitted their mud, and
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tho m;u'a(l;imis(Kl boulevards their scrapings. Markets, slaughter-

houses, barracks, paid their tribute of manure—vegetable refuse,

blood, urine, or undiluted night-soil. This confused mass,

mixed with water, issued from the sewer's mouth at Asnieres,

in a thick and dark stream, flowing at the rate of 1 ton per
sec(mil.

To jM-()vide against the accumulation of a great mass of filth

near the sewer's mouth, tlie following ingenious device was
adopted :

—

The centre of the main drain is occupied by a canal 2^ miles

long, having a fall of 1 in 2000. On this canal a barge is em-
plo^ ed, from the fore part of which is suspended a metal flood-

gate [vanne), which fits exactly to the sides of the tunnel up to

a certain water-level, and lowered bv leverage to within a few
inches of the bottom. By these means the stream is headed up
behind the floodgate, which as soon as there is a head of two
feet of water forces out through the small aperture left below a

perfect torrent of refuse, sand, and even stones, which are mashed
and rolled together, and thrust onwards in a long drift 100 yards

in advance.

As the barge itself is propelled slowly forwards by the stream
which it holds in check, the torrent keeps advancing, and the

outscourings never find a resting-place till at the end of ten

days the mouth of the sewer is reached. The boat then per-

forms its backward journey by the aid of floodgates lowered from
the roof. These, acting like locks on a canal, raise the water to

an artificial level for a distance of 11,000 yards at a time, by
which means the barge is gradually floated back.

The lighting and signals had still to be provided for. At
first small lamps, such as are fixed to railway trains were tried,

but their light was found to be too dazzling to those in front,

whilst it left those in the rear in deep shade. A common oil-

lamp in a glass globe, distributing its light equally around to a

distance of ten yards, was ultimately preferred. Red, blue, and
green railway-lanterns answer perfectly for signals.

Thus far provision had been made for cleansing the town, but
at the cost of the Seine, where a pestilential delta would be
formed at the sewer's mouth. The great point was to extract all

solid matter from the stream without interrupting its flow ; this

alone would lodge and accumulate ; this would interfere with
working pumps for irrigation

;
liquids would float away with the

stream, and would undergo slow combustion when in contact
Avith the air, and vanish.

The various solid bodies contained in the stream, though
blended together by the flood, would not really mix or amal-



344 State of the Sewers and Water Supph/ of Paris.

gamate. Their specific gravity would determine their position
;

the grease would float, the sand sink rapidly, straw and organic

matter would be found in various degrees of suspension. They
must all be disposed of.

The grease is, in great measure, collected as a scum behind
the barge, where it is skimmed off and employed in making
black soap.

The first attempts at " straining " the stream were unsuccessful.

The straw manure required a special device.

A simple bar became blocked with a tangled mass of straw

and dung. A barrier of plate-iron pierced with holes, made
to fit the aperture exactly, and therefore 8 ft. 8 in. wide, which
was fixed in a sloping direction, hardly arrested any of the floating

substances. The openings were bunged up, and the straw, &c.,

glided up the inclined plane and topped the fall.

The last device was to make a wooden grating with bars placed

lengthways, ^ inch wide and |- inch apart, inclined in the direction

of the stream's flow. The length of the incline was 26 feet, which
gave a slope of 1 in 5. The workmen, armed with rakes, who
combed and scraped the gratings, collected as much as five or

six tons of rubbish per day.

Whilst the work was still experimental the sewer supplied in

four months 500 tons, which was not only so much infectious

matter got rid of, but manure placed at the service of agri-

culture.

The nursery gardens of the Bois de Boulogne were not slow

in adopting its use, and found its action very rapid—as the

gardeners say, if you expose it for twenty-four hours to the air

it takes fire : with alternate layers of clay or marl it forms an

excellent dressing.

To return to our subject,—the collecting the sand which moves
along the bottom of the sewer was a very simple matter : only

make a barrier, and a bank will soon be formed against it,

which the steam-drag, such as is worked in the Seine, Avill

readily remove. Even these sands may be serviceable to agri-

culture : they are fine, and blackened with organic matter like

peat, and may therefore prove a useful dressing to chalk and

clay lands.

Accumulations of gas remained to ])e dealt with. Where there

is sewage-water, it is always accompanied by a discharge of

carbonated hydrogen gas, which rises to the surface in numerous

little bubbles. As the sewer has been so planned as to have a

fall of about 13 inches where it joins the Seine, the water, when
broken in the fall, parts with a portion of the gas contained in it.

To take advantage of this, a cowl has been l)uilt over the cas-
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cade, whicli is surmounted bj a fii-e of glowing coke ; the blue

flame of the carbonated hydrogen is easily recognised at the tojj

of the vent, where it mounts and undergoes combustion, instead

of bubbling up in the fleeting current.

To sum up these details ; the foul stream which enters the

sewer of Asnieres to be turned into the Seine at the lowest pos-

sible point, first encounters the barge with its moveable flood-gate.

Finding no escape but by the aperture near the bottom, it is

converted into a scouring torrent, which whirls along all the

deposits for a distance of 2|- miles. A sort of floating island of

scum is formed round the boat, from which the grease is col-

lected for industrial purposes. At the mouth of the Seine the

stream next encounters a long grating, suspended in mid-channel

but disconnected with the bottom that the sand may pass freely.

There it parts with all its floating substances, such as straw, vege-

tables, or wood, which form a bed (paillasse) on the inclined

plane, from whence they are removed by drag-rakes.

Still farther on, a bar is so placed as to form a fall of 13

inches : the sand is thus arrested, and the bank which it forms

is continuously removed by the scoops of the steam-drag. The
hood, with its fire of coke, placed over the fall, attracts and con-

sumes the noxious gases.

The solid and gaseous bodies being thus disposed of, nothing

remains but the fluid, which contains matter in chemical solu-

tion, and this may properly be turned into the Seine, because

its purification will soon be accomplished by slow combustion
under the influence of the atmosphere ; the dark stain caused by
its admixture will soon be obliterated, and before reaching Passy
the river Avill have regained all its purity.

These statements have been chiefly derived from two Reports

by INI. Mille, published in the Appendix to the ' Annales de
Vaujours.' For further explanations I am much indebted to the

excellent models of sewers exhibited, among many others, in the

French Department of the International Exhibition, as Avell as

to the courtesy and patience with which the gentlemen in charge

of these models have answered my inquiries.

When examining these models, I at the same time saw with
interest the pipes manufactured by M. Hermann et Compagnie,
contractors for the Paris waterworks. These pipes are perfectly

smooth within and without, and uniform from one end to another,

without any kind of projection. When a joint is to be formed,
a band of indiarubber is slipped over the ends of two pipes placed
in juxtaposition. Over this band two iron rings, slightly conical
in form, lying ready to hand on either pipe, are driven home till

they almost meet. By this simple but effectual kind of joint, the
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use of solder and of skilled labour is dispensed with, the readjust-

ment of one or two lengths much facilitated, whilst it is found
in practice that for any given bore, required for any purpose,

one-fifth less iron may be employed than has been usual. The
pipes of all sizes now laid down for the Paris Waterworks are

thus united.

XXI.— On Poisonous Cheese. By Dr. Augustus Voklckeu.

About two years ago, one of my assistants, soon after having
partiskcn of some cheese, was attacked with violent vomiting

and purging. Several other persons who had eaten of the same
cheese were similarly affected. On inquiry, the grocer by whom
the cheese was sold stated that, in all probability, the dairymaid
had used a little too much vitriol in making this cheese. I was
not aware till then that anything so injurious as vitriol was ever

thus used ; but the readiness with wliich this supposition was
expressed shows that at least in some quarters this injurious

suljstance is openly put into cheese for some purpose or other.

The chemical examination of the poisonous cheese showed
the presence of white vitriol, or sulphate of zinc,—a compound
highly injurious to health. On further inquiry, I learned that

this compound is occasionally used for the purpose of giving

fresh cheese the peculiar biting taste of old. Many other

samples were subsequently analysed by me
;

and, although the

great majority were perfectly free from any poisonous matter, in

one or two I found sulphate of zinc, and in a few others blue

vitriol, or sulphate of copper, which, perhaps, is a still more
poisonous compound.

It appears that blue vitriol is employed to prevent heaving.

A dairy farmer in our neighbourhood informed me that on his

farm, in his father's time, it was employed in small quantities

for that purpose. On taking possession of the farm, he, knowing
blue vitriol to be injurious to health, directly forbade its use,

but found it difficult to prevent his dairymaid from abstracting

some of the blue vitriol which was used for pickling the seed-

wheat. In the opinion of this gentleman, many dairymaids use

blue vitriol ; and his view is confirmed by others, as well as

by the actual detection by me of this j)oisonous matter in several

samples of cheese.

In most cases, no doubt, this is done in ignorance of its dele-

terious properties ; and it is for this reason that I would draw
attention to this objectionable practice.

I am told alum is sometimes used for the same purpose, but I
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have not myself found it in choose^. Though not absolutoly

injmious, such a use of alunm is quite unnecessary; for the

hea\ ing^ of cheese can be entirely prevented by proper manage-

ment, and all articles of food should be entirely free from sub-

stances which have any medicinal effect.

(juite recently an instance of supposed poisoning by cheese

was brought under my notice by Mr. Henry White, of Warring-

ton. In April last, Mr. Roger Bate, cheese-factor, Warrington

and Tarporley, brought an action in the Northwick County Court

to recover damages sustained by the purchase of a dairy of

cheese, a great portion of which was said to be unfit for human
food. In the trial the following particulars were stated. In

August, 1861, Mr. Bate called at Mr. Buller's farm. Little

Badsworth, with a view to jiurchasing his dairy, and, after

inspecting a quantity of cheese and approving of it, he agreed

to purchase the whole season's make at the rate of 60s. per cwt,

of course expecting that all the cheese delivered to him would
be a good marketable commodity.
The first lot was delivered in the course of September, and

some of it sold to the Warrington workhouse ; but the cheese

was returned, with an intimation from the governor that it was
unfit for food, being found to cause sickness and vomiting to a

very violent degree.

Another portion of the same lot was sent to Messrs. Fletcher,

of Manchester. After it had remained in their hands a con-

siderable time, they met with a customer in the person of

a Mr. Hulton, of Failsworth, who, in a few days returned it,

declaring it to be poisonous. Mr. Bate then put three cheeses

into the hands of a person named Fay, who was in the habit of

attending the St. Helen's market, but complaints were soon

made to the public officers of the place that Fay was vending a

poisonous article. Another hawker, of the name of Pemberton,
also received a cheese, which he brought to Northwick, where
several people were taken ill after partaking of the cheese. A
number of people were examined, who all bore witness to the

poisonous character of the cheese.

Mr. H. White, of Warrington, with his accustomed prompt-
ness and zeal for the interests of agriculture, procured from Mr.
Bate a piece of cheese that had made eight persons out of nine

ill that had partaken of it, and forwarded it direct to me for

examination.

In due course I sent the following Report to Mr. White :

—

" This cheese presented nothing in appearance which may be
regarded as an indication of its spoiled condition or unwholesome
quality. The taste, it is true, is sharp, peculiar, and quite
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different from the rich and punjjent taste of welKripened old
cheese ; but it is not sufficiently characteristic of its unquestion-
ably poisonous properties. Having analysed at different times
cheese which produced bad effects when taken in any quantity, I

cautioned my assistants not to take too much of it, and invited

them to taste the cheese sent by Mr. White. Certain chemicals
which are sometimes put into cheese can, to a certain extent, be
recognised by the peculiar taste Avhich they impart. I tasted it

myself, and, although I only took a piece the size of a hazel-nut,

I felt its effects four hours after having tasted it. Botli my
assistants, who had taken not more than at the most a quarter of

an ounce each, five hours afterwards were violently attat kcd
with vomiting and pain in the bowels; One of them was ill

all night, and scarcely able to follow his usual work next dav.

Both complained of a peculiarly nasty mercurial taste, Avhich

seemed to remain with them for many hours after they were
taken ill, and both turned deadly pale five hours after partaking
of the cheese. On a former occasion, I found sulphate of zinc

or white vitriol in a cheese, which caused sickness ; and in

another instance I detected in cheese sulphate of copper. My
attention, therefore, naturally was directed to search for me-
tallic poisons

;
but, though carefully operating on large quan-

tities, I failed to detect even traces of zinc, copper, mercury,
antimony, arsenic, or any of the metallic poisons which might
have possibly imparted injurious properties to the cheese.

Having failed to detect any mineral poison, I next directed

my attention to the examination of the organic constituents. The
quantitative general analysis gave the following result :

—

Water 37-88

Organic constituents DH'O-i

Mineral constituents 4-08

100-00

Containing common salt 1-33

The proportion of water in this cheese is rather large, con-

sidering that it must have been cut for some time, and have lost

water by evaporation. On further examining it, I found it

remarkably sour, and had no difficulty in detecting an unusually

large cjuantity of fatty acids, which, if not poisonous themselves,

are the vehicle conveying the peculiar organic poison which
appears to be generated sometimes in cheese undergoing a })ecu-

liar kind of fermentation. Probably the poison generated in

this modified decay of cheese is identical with the so-called

sausage-poison which is sometimes found in German sausages,

especially those made chiefly from coagulated blood. A similar

poison appears to be generated sometimes in pickled salmon,
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smoked sprats, pork, tainted veal, bacon, and hams. Bacon and

hams, when not perfectly cured, and fat meat kept in a damp,
badly ventilated cellar, are very apt to become more or less in-

jurious to health ; and even butter, after it has turned rancid,

and similar organic acids are liberated in it which exist in this

cheese in a free state, acts as a poison in most cases. Singularly

enough, some people are not affected by these subtle organic

poisons. The poison of cheese was known in Germany as long

ago as 1820, and probably even earlier ; a great deal has been

written on the subject, but we are yet as far as ever from knowing
the composition of this virulent poison. This, however, we
know, that it is developed when tlie curd of milk is kept too

long exposed to the air before it is salted ; or kept in damp,
badly-ventilated places ; or when too much Avhey is left. In fact,

all the circumstances which tend to produce an acid curd, and
to generate free fatty acids, are apt to produce this peculiar

poison. In old cheese, it is true, we have similar fatty acids,

l)ut they are here united Avith ammonia, and in this combination

harmless. What is more strange, poisonous cheese of this

character, when kept until it becomes quite decayed, loses its

poisonous properties and becomes wholesome.

I am well acquainted practically with the sausage and cheese

poison, for in Germany a great many cases of poisoning with
cheese have happened, terminating fatally.

It has been noticed that this peculiar organic poison is par-

ticularly apt to be generated when curd, before being salted, is

left for some time in a heap until it begins to ferment. The
cheese made of such curd ripens more readily than when made
in the ordinary way ; but at a certain stage of its decay it is a

poison which acts far more energetically than sulphate of zinc

or even sulphate of copper.

It is to be regretted that we have no ready means of detecting

this insidious poison. One indication, liowever, that there is

something wrong, is to be found in the strong acid reaction

which poisonous cheese always exhibits when tested with litmus

paper. A slight acid reaction marks all fresh cheese ; but whilst

the outside of good old cheese is ammoniacal, I find that the

outside of cheese in which this peculiar poison occurs is acid."

Cases of poisoning by cheese in which no mineral poison
can be detected occur much more frequently than is generally
supposed.

In the same paper in which the Northwick trial is reported,

singularly enough, the following paragraph is copied from the
' Globe '

—

"A Family Poisoned through eating Cheese.—On Saturday morning, iuforma-
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tiou was received by one of the Middlesex coroners of the death of a mother
and child, from a family of four, who, it is alleged, liavc died through eatinir

cheese containing some jioisonous agent. The information given is that the

name of the family is Sutton, of 12, Falconer's Alley, Cow Cross ; and that

on Thursday last the mother sent for a quarter of a pound of cheese between
herself and three children, and shortly after they had partaken of their meal
the whole of them were seized with violent vomiting and internal excruciating

pain, which continued until they were in a complete state of exhaustion. Oa
the arrival home of the husband, finding his family in such a deplorable condi-

tion, he called in medical assistance, when an opinion was given that they were
suffering from fever, and an immediate order lor their removal to the Fever
Hospital in the Liverpool Eoad was given. Charles Sutton, six years old, died

that same night, and the mother on Friday afternoon. The deaths of the two
other children were also expected. The medical gentleman at the hospital who
had the deceased in charge, is of opinion that the deaths have been occasioned

by poison, and refuses certificates. An inquest will therefore be held."

This paragraph, it will be seen, refers to a case of poisoning

by cheese in all probability similar to that examined by me.

Ttoyal Agricultural College, Cirencester, July, 1862.

XXII.

—

The Cross-breeding of Cattle.—By J. Coleman.

Having been engaged for some ten years in the breeding of

cattle of several descriptions as well as in the purchase of a large

number for fattening purposes, I am induced, Mr. Editor, to

send you a short paper upon the subject of cross-breeding, in

the hope that you may think it worthy a place in the Journal.

My views must be taken for what they are worth, and I cannot

venture to hope that old breeders will agree with me on many
points : but I trust that these few remarks may be of use to

some of those who are starting in life, since my experience has

led me to observe both what will best pay the breeder and be

most sought for by the purchaser who intends to fatten. I may
say, without discussing the why and wherefore, that I have gene-

rally found the preference given to anything that is cross-bred.

The majority of these crosses sent to our fairs and markets
come from the North, and are generally the produce of a cow
of a small breed and a shorthorn bull—their produce being an

animal of greater size and earlier maturity than the dam, and
still having a constitution that is able to withstand the rigours

of the Scottish climate.

The Galloway or polled breeds of Scotland, as well as the

Ayrshire, West Highland, and other horned varieties, are now so

extensively crossed with shorthorns that the pure breed is very

scarce, and good specimens are very rarely to be met with except

at the shows of our Agricultural Societies. Our Eastern Counties
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graziers used, some twenty or thirty years since, to draw tlie

p;reater part of their winter beasts from Scotland ; but now very

few in(h>ed find their way there, chiefly Ijecause our Northern

brethren find it more profitable to feed them at home and send

them lat to London and to other markets.

In the West of England—the home of the white-faces—cross-

bred cattle are commonly seen at most of the fairs, as many of

the small farmers who keep two or three cows manage to send

them to the pure-bred bull of a wealthier neighbour ; and I have

been able to pick up very many useful steers bred in this way.

The cattle met with in some parts of Wales and Shropshire

called the " Shrop " are, I fancy, a cross between the native or

Welsh breeds and the Hereford, and rare good fleshy beasts I

have found them, much sought after by the butcher when fat,

being liked better than the pure white-faced Hereford, ])articu-

larly when they happen to have a mottled or smoky face ; and
I may here observe that the same rule applies to Hereford cattle

as to cross-bred sheep—the more colour in their faces the better

the butcher likes them.

The Devon breeders have perhaps done less than any others

in crossing their cattle, which are admirably adapted for the soil

and climate of their district, besides being much sought after for

working purposes, an object for which a cross with the short-

horn would be prejudicial.

It is to the dairymen of Bucks, Derbyshire, Salop, and the

West of England that we are indebted for many of the cross-

bred animals now met with, for they look out for the cow that

gives the most milk or butter, or promises to make the greatest

quantity of cheese, quite regardless of her origin ; nor in many
cases are they much more careful as to the pedigree of the

bulls, in consequence of their selling the calf when a few days
old. But I find that there is now a growing desire among them
to use a well-bred bull, whereby they will much improve the
produce, to their own benefit as well as that of the purchaser.

Where the heifer calves are reared to keep up the stock, a

bull from a good milking family will soon alter the appearance
of the herd.

The majority of the cross-bred cattle we meet with noM -a-

days partake more of the character of the shorthorn than anv-
thing else, so that to this breed belongs the credit of having
done most towards supplying food for the million. No matter
of what sort or amalgamation of sorts the cow may be, a cross

with a pure shorthorn bull very rarely fails to make an improve-
ment in size, quality, and fattening properties, if not always in
the milking powers of the produce.

Many persons, I am aware, consider that cross-breeding is

now-a-days carried to too great an extent, and predict that the
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time is not far distant wlien our breeds will be so mixed that

it will be difficult to distinguish one from the other. Rut
there is no fear of this result ; for the persons who chiefly

resort to crossing arc those who have up to the present time kept
but a very inferior description of stock, which they generally

fattened at as early an age as possible ; so that the only change
which has taken place as far as they are concerned is, that, from
using a pure bull, they breed an animal that attains a greater

weight at an earlier age than formerly. Such breeders, who are

mostly the occupiers of dairy farms, will find that a few pounds
laid out on a good bull will be an act of strict economy.
At Woburn Abbey, where a herd of from thirty to forty

pure Herefords is kept, and still a large quantity of mi'lk and
butter required, I have found it quite impossible to improve
tlie herd in milking and fattening or flesh-producing qualities at

the same time, and have had oiten to sacrifice a very fine cow
because she gave no milk, or others that were good milkers but

imfit to breed a show ox. Finding out, then, that it was almost

impossible to unite the truth of form and aptitude to fatten,

according to our present standard, with a profitable dairy, I

thought it desirable to keep two herds ; one for breeding

purposes (the dams only rearing their own calves) and the

other for dairy purposes. Being a Norfolk man, and knowing
what good milkers the polled cattle of that country are, 1

was led to try them, and have for the last three years had
twenty of these cows, which 1 'put to the Hereford bull, and
fatten all the produce. These half-breds far exceed my most

sanguine expectations, as they are much larger than the pure

Herefords of their own age ; and if they do not show quite so

much quality, bear a very close resemblance to their sire, so

that I look forward to their making some very good butcher's

animals indeed, and am satisfied they will make quite as much
money, if not more, than a pure Hereford of the same age.

At our annual sale of fat stock, held here every Christmas, I

find if I have a crossed ox it invariably makes 21. or 3Z. more
than the pure-bred ones ; and the reason is that, the butchers

tell me, they weigh so much better, are more fleshy, and give

their customers greater satisfaction from the fact of the fat being

better mixed with the lean. I have had cross-bred steers three

years old making from 30/. to 40/. each, their dams being small

Ayrshire cows and the sire a pure Hereford bull.

I have been often asked if 1 would go in any farther than the

first cross between two distinct breeds. I think it best not to do

so, as I have always found the produce of the cross-bred cow to

be very inferior to herself, even if she has been put to a pure

bull. They neither fatten so well nor do they attain so great a

size at so early an age as the first cross ; and therefore my plan
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is to purcliase my cows and feed off all their produce, both steers

and heifers. That no mistake may arise, all the half-bred heifers

are " spayed," by which means their value as fattening stock is

increased. By this plan I now am enabled to get more milk

from twenty cows, selected for their milking properties only,

than could formerly be derived from double the number of

Herefords ; so that a considerable gain is realised, as my Here-
ford calves, being allowed to suck their dams for three or four

months, are ready for the butcher much sooner than if brought

up by hand.

I have of late years noticed that the shorthorn cattle shown at

many of the Lincolnshire fairs are not so heavy-fleshed as they

vised to be ; and a very old attendant at these fairs remarked
to me that this was caused by the breeders going more for

" pedigree " than formerly. I could scarcely at the time admit
that this was the reason ; but a little reflection told me that this

might have something to do with it, for a straight back, nice

rumps, and other catchy points are now more thought of than

they used to be : many breeders of all kinds of stock looking

too much to that which will please the eye rather than pull

down the scale. This cause, then, may have led to our missing

the heavj^-fleshed crossed butcher's animals which we had been
accustomed to see, and finding in their places beasts that showed
every pound of beef they had about them.

I am an advocate for cross-breeding where a farmer is not in a
position to keep high-pi'iced stock, either from want of means or

of proper shelter for them, since it is of no use for a farmer to-

try to improve his stock if they have to be left out in the fields,

all winter. In the Midland Counties many farms afford little

or no shelter for the stock, so that they become stunted or diseased.

In such localities nothing will tend more to improve the breed
of our domestic animals than for landowners to erect suitable

buildings for their accommodation. I do not at all see the bene-

fit of crossing together the improved breeds, such as the Here-
ford or Devon and the shorthorn, as each race has its own
specialities and uses that would be entirely destroyed by cross-

ing. But no one who rides through the country can help ob-
serving that very many of the cattle kept cannot be said to belong
to any pure breed ; and to the owners of such as these I would
say, you cannot do better than cross them with a bull of a pure
breed, and will not have much trouble in finding one that would
very much improve your stock at a very reasonable price.

Wohurn Abbey Farm.

VOL. XXUI.
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XXIII.

—

Nitrification of the Soil. Communication from M. P.

BoRTiER, of Britannia Farm, Ghistelles, near Ostencl, Member
of tlio Royal Agricultural Society of England.

The necessity of the presence of calcareous substances in land
lias long been admitted by agriculturists ; hence the custom of
marling and liming has come down from very remote antiquity.

The Greeks, the Gauls, and the Britons limed the land which
they cultivated. Varro says that on visiting Germany he saw
the labourers on the banks of the Rhine fertilising their land with
white marl.

The celebrated Bernard Palissy, remarkable for his genius and
misfortunes, highly recommended the use of calcareous manures.
The experience thus acquired by time has not been thrown away

;

Puvis, in his Treatise on Manures, mentions the excellent results

obtained by the agriculturists of the " Departement du Nord," who
have followed this custom for centuries.

For a long time, however, the real action of this mineral on
the soil was but imperfectly understood, and the explanations

which science furnished were at first but incomplete. The
analyses of Berthier and Saussure, of Sprengcl, Way, Payen,
Nesbit, Liebig, Johnstone, and others, showed that the pre-

.sence of calcareous substances was essential for plants, because
those substances enter largely into their composition. Thus
10,000 lbs. of raw hemp take from the soil 882 lbs. of this

matter, 8000 lbs. of dried clover absorb 152 lbs., and 5000 lbs. of

wheat consume 34 lbs. It was therefore scientifically demon-
strated that vegetation could no more dispense with lime than

with nitrogen. This lime must, therefore, be furnished either by
the soil or by manure, otherwise the crops are stunted, although

there be an abundant supply of all the other elements.

Besides the above-mentioned fact, established by science, there

is another which the Abbe Rozier, the great admirer of Arthur
Young, has- well explained, viz., the nitrification of the soil under

the influence of this alkali :
" Stratifj'ing the dunghill with lime,"

says the Abbe, " decomposes the air contained in the manure
and converts it into nitre, which gives to the soil an extraordinary

fertility."
*

In 1749 Piertsch, in a short treatise addressed to the Academy
of Sciences at Berlin, which received their approval, states the

circumstances which he thinks most favourable to nitrification.

They may be summed up under four heads:—1st. The presence

of calcareous matter ; 2nd. Considerable porosity of the earth to

* Ivozier, 'Course of Agriculture,' 1785.
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offer a froo passa<^o to the air ; 3rd. The putrefaction of animal
or vegetable substances ; 4th. Heat and humidity.

In 1779 De la Kochefoucault and Dolomieu observed that

chalk became nitrified when in contact with the air. " I believe,"

says Dolomieu, " that the discoveries relative to the generation

of sahpetre may teach us also the principles of vegetation. In
order to bring land to its highest state of perfection, does not the

farmer, by repeated ploughing, expose the different parts of the

soil successively to the action of the air ? Does he not mix with
it animal and vegetable substances in a state of decomposition,

and when the soil is too heavy and clayey, does he not apply
calcareous marl to it ? All these operations are calculated to

produce nitre with the greatest success
;
and, in fact, there is no

land in a high state of cultivation which does not yield nitre in

a Hnely powdered state. From the above may it not be rationally

supposed that one of the principles of vegetation—one of its

primary causes of action—is this nitrous salt, the generation of

which forms at present the object of scientific inquiry? The
analogy between the means used for producing saltpetre and those

used for bringing land to its highest state of fertility, might be
continued still further ; but this simple sketch will suffice as a
groundwork for further experiments with this double object."

In 1778 Clouet and Lavoisier proved that the lime of Touraine
and that of Saintonge nitrify very readily.

In 1782 Thouvenel competed for and gained the prize at the

meeting of the Academy of Science in Paris ; and he remarked
that a basket of chalk, placed over blood in a state of putre-

faction, produces a considerable quantity of saltpetre.

In 1784 Cavendish demonstrated that nitrification requires the
contact of an alkaline solution.

In our own time Liebig, Boussingault, Barral, and Paul The-
nard, have demonstrated that atmospheric air acting on a dunghill
nitrifies it by degrees.

M. Boussingault has recently proved in a memoir read before
the Academy of Science in Paris, " that a part of the organic
matter contained in manures generates nitrates in the same manner
as they are produced artificially."

The results which we here bring before the public are, there-

fore, only the application of scientific facts demonstrated by
chemists, who, following the example of Davy, have brought the
light of chemistry to bear upon agriculture.

This problem of artificial nitrification has been successfully
solved by an experiment made at our farm—Britannia, near
Ostend. The manure was placed on the top of the vault which,
contains the urine, and covered with a light roof of asphalt felt,

supported by uprights made of fir. The manure was divided

2 A 2
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into three equal parts : tlie first, consisting of farm manure, was
consolidated in the usual manner by the feet of the stock, and
regularly moistened with urine : the second was not trampled,

but regularly moistened with urine, like the first ; the third part

was disposed and treated exactly like the second, except that each

layer of manure was covered over with a light layer of slaked

lime, in the proportion of two per cent, of the weight of the

manure. The three heaps of manure remained in the aforesaid

condition for three months. The piece of ground chosen for the

experiment, that is, for the trial of the relative values of these

manures, was clayey and of uniform quality : it measured a

hectare (2^ acres), and was divided into three equal parts ; to

each part was assigned the same quantity of manure which was
carted on to the ground in the beginning of May, at the rate of

32 tons per acre. On the same day these three plots were sown
alike with summer rape.

The following are the results obtained during four years from

these three lots :—From the first lot—farm-manure kept under

cover, compressed and watered with urine, but not mixed with

lime, accoi'ding to the usual farm practice ; and from the second

lot—farm-manure watered with urine, not heaped up, produced the

same result, viz.:— 1859, summer rape, satisfactory crop; 1860,
Australian wheat, fine crop

; 1861, clover, two abundant cuttings
;

18G2, clover (cut once for an experiment), feeble vegetation.

The third lot—farm-manure Avatcred with urine, not compressed,

mixed with two per cent, of slaked lime, produced the following

results :—1859, summer rape, vigorous growth maintained till

the crop was ripe
; 1860, Australian wheat, incomparably superior

to the two neighbouring lots
; 1861, clover, two crops, splendid

;

1862, clover (cut once for a trial), growth continues little inferior

to that of 1861.

The increase of produce obtained from the third lot may be

valued at from 10 to 12 per cent, above that obtained from the

other lots. This estimate is the result of carefully weighing the

respective crops. We may then conclude from this experiment,

that on clay soils recourse may be had to the easy and economical

process of nitrification : that the effect of this process is to give

to the manure a more energetic and durable action is evidenced

by an increase in the produce of from 10 to 12 per cent.

What efforts have been made to produce artificial nitre-beds to

furnish saltpetre for the manufacture of gunpowder ! The time

is come for agriculturists also to have their nitre-beds, not for the

supply of destructive agents, but of a fertiliser which brings in

its train abundance and prosperity.

Britannia Farm, Ghistelles, Ostend.

Note.— M. Venvinkeroge, a successful reclaimer of land at
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Hass(>lt, mixes with his manure five per cent, of day, rich in

ahnnina, tojjcthcr with two per cent, of lime, considerin^j; that a

similar result mav tlius be obtained on a sandy soil to that here

recorded on a clay soil ; the manure being left light and permeable

by the air.

XXIV.

—

Report of tioo Experiments in Sheep Eeedim/, undeiiahen

hy the Parlinrjton Tenants' Club, near Leeds.

The object of these experiments was by feeding sheep of

different breeds with an equal quantity offood, to ascertain which
breed was most profitable and best adapted to the soil of that

locality. Separate Reports are given of the summer grazing on

a grass and clover layer (the first stage of the trial), and of the

winter feeding on swede turnips with cake, after a month's

intermission of the competition, when all the lots were fed alike

on turnips and rape without stint, to establish perfect equality of

condition and a fair start.

The first experiment was made in a 16-acres field, divided

into eight compartments of equal value, with 10 hogs in each

allotment, except Nos. 2 and 7, the BanfFshires and the Leicesters,

in which there were 12 each. They were turned in on the 23rd

May, 3 lbs. of linseed cake per lot per day was commenced on

the 17th June, and increased to 6 lbs. on the 1st of August.
The compartment No. 6 consisted of seven odd sheep, viz., one
from each breed, and these had not cake. The members are

quite aware that this Report is open to criticism, and are also

reminded b}- its imperfections that first trials are rarely satis-

factory. In justice to the patrons of the several breeds of sheep,

it is only right to say that sheep of everv variety Avere not to be
procured in a proportionate condition ; that Nos. 1 and 2, the

cross from the Teeswater and the Cheviot, came to fold in good
grazing condition, having been wintered upon the estate, whilst

Nos. 3 antl 4, the Lincolns, from Thomas Greetham, Esq., of

Stainfield House, and the South Downs, from George Saville

Foljambe, Esq., of Osberton, were fat, and had received every
indulgence. No. 5, the Shropshire Downs, were in fair hold-

ing condition, but from two flocks, Messrs. Crane and another,

the former taking the lead. No 7, the Leicesters, from Henrv
Hill, Esq., of Sledmere Field, (Sir Tatton Sykes), were in

good market condition, having been brought out of his lot in
the Leeds fat market ; and No. 8, the Cotswold, from Edmund
Ruck, Esq., were lean. With respect to the state of the pasture
on the 4th Oct., the BanfFshires, No. 2, had so eaten up their

pasture on the 30th August, that it could not recover. Nos. 3

and
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and 5, tlio Lincolnshire and Shiopsliire Downs, had quite bared

their ground, proving themselves like the BanfFshires, great

consumers, whilst the feed assigned to No. 4, the South Downs,
AVas so good that it might have carried three if not four more
sheep. No. 7, the Leicestcrs, had eaten close, and No. 8, the

Cotswolds, not quite so close.

During the interregnum from October 4 to November 5, the

following results were ascertained, which, though not part of the

direct experiments, have an interest of their own, and give com-
pleteness to the investigation.

It was ascertained by weighing that in this interval

—

St. lbs

The Cross from the Teeswater

gained 2 2

The North sheep gained 5 1

The Lincohis „ 3 6

The Shropshire Downs gained

The Leiccstei's ,,

The Cotswolds „
The South Downs lost

lljs.

6

13
8

11

The sheep when purchased were shearlings, and had gene-
rally been fed upon swede turnips. The Lincolns were of the

improved breed, a combination of Lincoln and Leicester blood.

The following table gives the results of the second part of the

experiment :

—

Descripl ion

or Class of Sheep.

Live
Weight of
six W ether
Slieep when
Sliorn on

tlie

25th Fe-
bruary.

18ti2.

Weight
of Mut-
ton when
Slaugli-
tered-

Weight
(if

Tallow.

Weiijht
of

Wool.

Weight
of

Pelts.

Weights gained during the
time of Feeding, from

the nth November, 1861,
to the 14th February, 1862.

In Live
\\c-ight.

In
Mutton.

In
Wool.

Lot.
1. The Cross from 1

the Teeswater j

2. North Sheep . .

3. Lincolns . . .

4. youtli Downs
5. Shropshire Downs
6. Leicesters . . .

T. Cotswolds . . .

St. lbs.

65 3

83 12

92 1

71 0
85 6
80 9
76 5

St. lbs.

53 1

53 12

53 12
47 7
63 1

53 4
47 6

lbs.

106

96
lOo
97 b

103
9l>i

79

lbs.

43

43*
r.«

28

4-'i

44
54

lbs.

85

83
103
65 i

91

7Bt
90

St. Ibs-

13 7

12 11

16 1

11 13
15 11

14 10
12 6

St. lbs.

8 6

8 3
10 7
8 0
9 12
9 10
7 U

lbs. ozs.

14 5

14 8
22 0
9 5
14 3
M 11
16 0

Description

or Class of Slieep.

Value of the preceding

Mutton and Wool.

Of the Mutton.

Price
per
lb.

1. The Cross from 1

the Teeswater /
2. North Sheep . .

o. Lincolns . . .

4. South Downs
5. Shropshire Downs
6. Leicesters . . .

7. Cotswolds . . .

£. s. d.

2 19 0

2 17 6

3 10 .5i
3 0 8
3 11 Wi
3 5 2
2 14 6

Of the Wool.

Price
per
lb.

food con-
sumed during
the preced-
ing time of
deeding.

Swe-
dish
Tur-
nips.

£. s.

1 1

1 1 1?
1 13 0
0 13 2i
1 0 7
1 2 0

1 7 0

stones

978

914
936
6K4
924
877
926

Lin-
seed-
calie.

lbs.

30O

300
363
300
HOO
300
300

Value
of the
Food,
calcu-
lating

Turnip's
at 6s. ad.

per Ton,
and

Linseed-
cake at
loi. 10s.

£. s.

3 8

3 6
3 13

2 16
3 6

3 4
3 B

Value
of the
Mutton
ami Wool
added

together.

£. s. d.

4 0 6

3 18 7i
5 3 5t
3 13 lOJ
4 12 6i
4 7 2
4 16

Value of
tlie Foo(l
deducted
from tlie

Value
of the
Mutton
and
Wool,
showmg

tlie

relative
Value

that one
class of
Sheep
bears to
another.

£. s.

0 11

0 12

1 10
0 17
1 5 lOf
1 2 0

0 14 9i

3
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All the sheep received alike i a lb. of oilcake per day during

the winter feeding, with this exception, that the Lincolns during

42 days received an extra ^ lb. ; but this addition is charged

to their debit in the tabular statement, as are the varying

weights of turnips consumed by the several lots. The whole of

the sheep were sold on the same day in Leeds Market, and the

prices obtained fairly represent the state of fatness of the animals

and the worth of their flesh.

Remarks on the above Experiment.

Mr. Fox, the President of the Parlington Club, to whom I

am indebted for the preceding Report, has obligingly cx])lained

to me the basis on which the increase of meat and wool has

been estimated in it.

The carcase weight and the live weight being ascertained at

the time of sale, it was assumed that these bore the same pro-

portion the one to the other as the increase in the carcase weight
bore to the increase in the live weight, or in other words that as

great a proportion of the live animal was salealjle carcase at the

beginning as at the end of the experiment. This assumption is

evidently unfavourable, and probably not strictly correct ; conse-

quently the general economical results were really better than

they are here represented ; but it is not easy to put this statement

into a more exact form, and the error, if any, affects all the lots

nearly in the same manner.
It would seem that the proportion of meat to live weight at

ihe time of sale was as follows :

—

Lot 1. Teeswater ..

„ 2. North slieop

3. Lincohis ..

„ 4. South Downs
,, 5. Shropshire.

,, G. Leicesters ..

,, 7. Cotswolds ..

It is not improbable that in the previous November this ratio

did not range much above 56 per cent. Greater precision, how-
ever, on this point could not have been obtained without slaughter-

ing one or two average sheep out of each lot in November.
Any comparison between different breeds of sheep, to be

complete, must be tested at different ages, and include every

season of the year ; for the more sensitive race loses ground

on the approach of autumnal cold and Wet, and when advancing

by rapid strides in more genial weather, is in part only reco-

vering that lost ground. The increase in the wool was thus esti-

mated : when the sheep were killed, 300 days had elapsed since

they were shorn ; 100 of these had fallen within the period of

the experiment ; which therefore had credit for one-third of the

62 per cent.

64-2 „
(]->-0

66-9

62-1

C(i-1 „
62-1 „
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fleece. As tlie farmer wlio welglis liis sheep, practically takes

them to the scale as found in the field, with full stomachs and

some dirt attached to the fleece, a record of the live weight of

these lots under such circumstances may be serviceable as a

contrast. These sheep were weighed in the field on the 14th of

February
;
they then left the fold and went to be washed ; from

the 14th to the 25th they lay on clean dry ground, eating turnips

but having no cake.

The following table shows the difference in weights at this

interval :

—

Ffib. 14.
J,

. ,
UuwasUed, Unshorn,

"

not Fasted.
^hom.

;

St. lbs. St. lbs.

Lot 1. Cross from Teeswater .. ..5)3 3 .. 85 3

„ 2. North sheep 91 6 .. 83 12

„ 3. Lincohis 101 3 .. 92 1

„ 4. youtli Downs 78 6 .. 71 0
„ 5. Shropshire Downs 94 9 .. 85 G

„ 6. Lcicesters 88 9 .. 80 9

„ 7. Cotswolds 86 2 .. 76 5

The first of these tables will probably be the most serviceable

to the farmer, who sells his sheep in the wool from the field.

P. H. Frere.

XXV.—On the Specific Gravity of Swede Tm-nips.

By Gilbert Murray.

Having had my attention directed by Professor Anderson's
writings to the question of the specific gravity of the whole roots

of turnips, and also that of the juice expressed from those roots,

I have had these points investigated in relation to several expe-
rimental crops grown with different manure, and sown at different

dates and different widths.

Dr. Anderson, in the ' Transactions of the Highland Society,'

1856, says that the specific gravity of the whole turnip cannot be
accepted as indicating its real nutritive value, the proportion of
air in the cells being one of the determining elements in such
results ; 2nd. That there is no constant relation between the
specific gra\ ity of, and the nitrogenous compounds in, the bulb

;

but 3rd. That such relation does exist between the specific

gravity of the expressed juice and the nitrogen compounds and
solid constituents

;
consequently we may rely upon this as indi-

cative of the true feeding values of the several varieties tested.

Thus the determination of the specific gravity of the entire bulb
gives its keeping properties, and the specific gravity of the
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expressed juice Indicates at once the real feeding value of the

specimen examined.

The whole of these crops were got up, cleaned, pitted, and
covered with earth by the end of November, the price paid for

cleaning, heaping, and covering, being 8s. Zd. per acre. I may
state, in conclusion, that the crops are now iDcing consumed

;

that it is quite the exception to find a single rotten turnip in the

heaps, and that both sheep and cattle fed on them are doing well.

The farms on which those experiments were conducted are the

property of the Right Hon. Lord Overstone, and occupied respec-

tively by John Beasley, sen., and John Beasley, jun. Tliey are

situated at an altitude of 325 feet. The soil is a light sandy
loam, resting on the ferruginous sand and sandstone of the lower

oolite, variously tinted by the oxide and silicate of iron. These
farms have been for many years managed on the four-course

system ; but within the last five years the five-course has been

introduced with advantage, as far as regards the growth of the

turnip crop, which consequently recurs less frequently. The
wheat, after seeds, is followed by barley, which either receives a

dressing of farmyard or artificial manures. At seedtime, this

manure, not being fully exhausted by the barley crop, becomes
incorporated with the soil, and is of immense benefit to the

succeeding crop of roots.

The whole of the land on which the experiments were con-

ducted grew barley in 1860, Some part of it was autumn culti-

vated, but the lateness of the harvest and the unfavourable

Aveather retarded operations, and rentlered the work incomplete.

Most of the fallow had been ploughed up to the depth of 6

inches before the frost commenced, in which state it remained
to the middle of April, when it was cross-ploughed, rolled, har-

rowed, cleaned, cScc, in the usual way. On the 15th of May,
the soil being reduced to a fine state, we began to make 27-inch

ridges, with the double-mouldboard plough.

On Plot N(j. 1, 20 one-horse loads of good bullock manure
Avere laid and 3 cwt. per acre of Proctor and Ryland's turnip-

manure was sown broadcast over the ridges after the farmyard

manure was spread, and the ridges reversed and the whole
covered in at once ; the seed (3 lbs. per acre) was sown the same
day.

The setting-out was done by men using 10-inch hoes, fol-

lowed l)y boys to single out the plants. After this the horse-

hoe (" Smith's "), drawn by one horse, and set so as to take two

ridges at the same time, was used. They were again horse-hoed

on the 21st of June, but this time with a common 5-tincd hoe,

with narrow points, and stirring the soil to a much greater

depth. On the MOth of June they were carefully gone over the
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second time with the hancl-hoe, and all weeds alon<? the top ot

the ritii>e between the plants cut out, boys again iollowin<j:,

to pull out any double plants that might have been left th;^

first time. From this date till the 20th of September, they were;

regularly horse-hoed at intervals of about ten days with the 5-

shared hoe, stirring the soil the last time to the depth of 8 inches.

On the 11th of November a portion of the crop was t;iken

U}), topped and cleaned, and the bulbs and tops weighed
separately.

The weight per acre was 35 tons 3 cwt. of bulbs, and 2 tons

17 cwt. of tops, from 19,800 roots.

No. 2, the next piece, was sown the ISth of May, on land pre-

pared in exactly the same way as No. 1, and received the same
quantity of farmyard manure, but no artificial. The plants on
this piece came up partially, the land not being sufficiently moist,

consequently they came up at different times. They were not

ready for the hoe till the 24th of June, when they were set out

;

the after cultivation was in every respect exactly the same as

No. 1, only the number of plants per acre was considerably less,

from being destroyed by insects.

This piece was tested on the 15th of November, and gave
28 tons 12 cwt. of bulbs, and 4 tons of tops, from 17,600 roots.

No. 3 was sown May 24th, on land fallowed and prepared the

same as for Nos. 1 and 2. This piece was grown in competi-

tion for the 20Z. cup offered by Proctor and Ryland, of Birming-
ham, for the best 5 acres of swedes grown with their manure
only. The manure was sown broadcast, G cwt. per acre, and
ridged in, the ridges being only 20 inches wide. They came
up well, and were set out the first time the 24th and 25th of
June. The narrowness of the ridges prevented the horse-hoe

being used more than twice, and that at an early stage of their

growth. This piece was early attacked by mildew, and suffered

considerably, consequently the produce was greatly deteriorated

in weight.

The weight on November 15th was 22 tons 6 cwt. of bulbs,

and 3 tons 2 cwt. of tops, from 20,400 roots.

No. 4, a field of 22 acres, was sown from the 7th to the 14th
of June on ridges 2t) inches wide. The manure used was 20
(one-horse) loads of Avell-rotten farmyard manure and 2 cwt.

of Proctor and Ryland's turnip manure per acre ; the artificial

was sown broadcast after the farmyard manure was spread, and
the whole covered in together. Those sown on the 7th, 8th, and
lOth were up well on the 14th, showing throughout the whole
length of the field. We commenced setting-out on the 24th, the
soil being very fine, with plenty of moisture

; they grew remark-
ably fast. This crop was deeply horse-hoed at short intervals till
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the middle of September, and maintained a healthy appearance

throughout the whole of the season. On the 11th of November
several pieces were weighed in this field, but so uniform

was the crop that they varied only a few cwt. over the whole
22 acres.

The average weight was 25 tons 12 cwt. of bulbs, and 2 tons

15 cwt, 3 qrs. of tops from 19,800 roots.

Nos. 5 and 0 were two pieces of 5 acres each, grown with
artificial manure alone ; the manure was sown broadcast, and
ridged 20 inches wide. The seed was sown on the 18th of

June, came up well, and was set out from the 15th to the 18th

of July, They were only once gone through with the horse-hoe,

and that when the plants were very young. No, 5 received 6

cwt. of Proctor and Ryland's turnip manure, No. 6 had the same
quantity of Lawes's superphosphate. Both pieces grew side by
side, were treated exactly alike as to cultivation ; both pieces

came up equally well, and presented little difference in appear-

ance till the time of getting up. Both pieces were weighed on
the 15th of November,

No, 5 gave 18 tons 15 cwt, 3 qrs, bulbs, and 2 tons 15 cwt,

tops, from 2(),200 roots.

No. 6 gave 17 tons 15 cwt. bulbs, and 2 tons 10 cwt. tops,

from 26,400 roots.

One root from each lot was then tested by Mr. W. H. Harris,

F.CS,, Northampton, who found the specific gravity to be as

under :

—

Siwcific gravity of bulb. Specific gravity of Juice.

riot No. ] 1-003 1-018

„ 2 -991 1-019

„ 3 riOl 1-024

„ 4 -0994 1-016

„ 5 -9846 1-016

„ 6 -9472 1-018

The seed from which all the different lots were grown was
Perkin's Improved Swede, being a variety of Skirving's; but

much finer in the neck than the original, of good quality, and a

heavy cropper.

In spite of manuring and cultivation, if inferior seed be used,

the end will be only disappointment. As the cultivation of the

turnip extended, the raising of seed has become less attended to.

The plant is by nature a biennial, requiring one season to perfect

the bulbs, and another to perfect the seed ; but since the demand
has greatly increased, new systems of raising it have been

adopted. In many cases the land intended for this seed bears a

previous crop of hay, peas, potatoes, or in early districts, even of

wheat. Consecjuently the swedes are not sown till the end of

July, so that the roots from which the seed is raised will not be
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larger tlian a hen's egg. !May not some of the diseases to which
the turnip has become liable be traced to this cause ? At the

same time there are many intelligent seed-growers who spare no

expense to produce a first-rate article ; and even if the farmer

be charged by them an extra 3J. or 4fZ. per lb. for his seed, he
will be amply repaid in the end.

The season of 18G1 was unusually favourable for the growth of

the turnip in this county, both as to temperature and rainfall, as

the following table will show, in which the mean temperature

of day and night, and the mean rainfall are given :

—

Temperature, l^Ql. Day. Night.

May 55-38 41-19

June G4-00 50-02

July 65-48 52-00

August 05-29 53-29

September 59-96 47-30

October 62-00 48-09

November 43-00 32-19

Kainfall. ' Inches.

May 1-17
June 2*15

July 3-60
August 0-18
September 1 • 80
October .. 1-22

November 2-62

Overslcne Farm, January 26f/i, 18C2.

XXVI.

—

Statistics of Live Stock and Dead Meatfor Coiisumjjtion

in the Metropolis. By Robert Herbert.

Notwithstanding that the Metropolitan Cattle Market has

been extensively supplied with beasts during nearly the whole of

the past six months, and that prices have fluctuated to some
extent, the beef trade has continued in a healthy state. Our
prices, however, do not appear to have met the views of the

breeders of stock on the Continent, as we find that only 6195
beasts were received from abroad in the period here indicated,

against 12,422 head in the corresponding period in 1861. The
fact appeai-s to be that, owing to the enormous drain made in

the two previous years, both live-stock and dead meat are now
very dear in Holland, and that, consequently, there is little or no
profit on shipments to this country. Whilst the foreign importa-
tions have fallen off, home-supplies have increased consider-

ably
;
indeed, we are justified in saying that fully five-eighths of

the beasts derived from Norfolk and Scotland since the 1st of
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January have been considerably above averaj^e quality. And
these remarks may bo applied not only to the crosses, but, like-

wise, to the pure breeds. The improvement in the weight and
condition of the beasts, whilst it has considerably checked an
upward movement in the prices, has enabled the poorer classes

to obtain prime meat at a moderate outlay. Even those who
purchase on Government account have intimated that, for some
time past, they have only bought prime animals, having found
tlicm much cheaper than those of a second-class character.

That the consumption in London has been enormous—especially

since the opening of the International Exhibition—is evident

;

and had it not been for the great distress which unhappily pre-

vails in the manufacturing districts, arising from the cotton

famine, prices would have risen much higher. The increase in

the supplies shown in the great cattle-market has, in some
measure, arisen from a portion of the stock originally destined

for the Manchester and Leeds markets having been forwarded to

London. From the same cause Ireland has sent more beasts to

London than during the last three years, and the receipts from
various parts of England show an excess of nearly 3000 beasts.

It is satisfactory to observe that very few losses have been sus-

tained from disease in any parts of England. In some districts

some of the stock have suffered from lameness
; but, with very

few exceptions, the hoofs have been preserved. The great

abundance of grass has, no doubt, been a most important feature

in cattle-grazing and sheep-feeding ; whilst the large quantity of

hay secured last year, though in many instances in inferior con-

dition, has checked a large outlay for artificial food. In noting

particularly the Irish supplies, we may observe that about one-

third of them have shown signs of crossing Avith some of our

best breeds
;
nevertheless, their weight and condition have fallen

short of some previous years, and they are a little out of favour.

Scotland—the arrivals from which have amounted to 9794 head

—has forwarded about 4000 crosses and nearly 5000 pure Scots

—the former in wonderfully fine condition, quite as good as in

most former seasons. The commencement of the period for the

receipt of stock from Lincolnshire, Leicestershire, and North-

amptonshire, has been marked by the anival of about 1500
shorthorns, and it is stated that large numbers will reach us

in the course of the year. It is admitted, however, that the

supplies ready for transmission are comparatively moderate,

many of the graziers having kept their stock in the fields some-
what longer than usual, owing to the great abundance of keep.

The following return shows the quarters from whence Lcmdon
derived its supplies of beasts in the first six months of the pre-

sent and five previous years :

—
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" District " BidJoch Supplies.

1857. 1858. 1859. 1360. 1861. 1362.

Northern Districts .

.

4,000 4,000 4,000 4,700 400
Eastern Districts CO, 500 G!;,890 7,460 G3,5:i0 64,060 08,420
Other parts of England 14,490 u,.')(;o 19,090 21,420 17,700 20 , 290

8,3(50 8,45i; 10,030 5,033 8,712 9,794
Ireland 2,700 4, 820 2,217 1,477 256 2,545
Foreign 9,23S 5,649 7,5SO 9,058 12 ,422 6,195

Amongst the foreign beasts exhibited were about 500 from

Spain. Although large and of good symmetry, they have
" died " badly, or, in other words, they have yielded only a

limited quantity of internal fat. The prices realised for them
varied from 19/. to 26/. per head, which, after allowing for

freight, charges, &c., have left little or no profit for the shippers.

It may, therefore, be doubted whether we shall draw any large

quantity of stock from Spain for some time, especially as France

is still a large buyer in that country.

Both as regards number and quality the arrivals of home-fed

sheep have been considerably on the increase. The weight of

most breeds has, too, been in excess of 1861 ; and the result is,

that prices have given way. They are, nevertheless, somewhat
high—the best Downs being now worth 5s. per 8 lbs., though

this is 6c?. per 8 lbs. less than last year ; but the fall in the in-

ferior breeds had been confined to 2d.—a proof that the supplies

have not been much, if anything, in excess of the demand.
Foot-rot has been by no means general, but the damp state of

the pastures, caused by the excessive rainfall of the last two
months, is unfavourable for the sheep. The arrivals from Hol-
land, taken as a whole, have not equalled those of 1860 or 1861.

A few of them have realised good prices, but the inferior stock

have sold on lower terms. At one period there was a decided

improvement in the imports of sheep from Germany via, Ham-
burg. Most of them had been crossed with our Downs and
Leicesters, and the whole were readily disposed of at from 27s.

to 35s. each. But the cross-breeding had evidently been limited

in extent, for the sheep lately received from Germany have been
in poor condition, and the rates obtained for them have ranged
from 19s. to 25s. each, chiefly for grazing purposes. Our sta-

tistics of sheep and lambs show an increase in number com-
pared Avith 1861 of 27,022 ; but a decrease of 30,358 head
compared with 1860, and of 37,030 compared with 1859. We
understand, however, that greatly increased supplies of dead
meat have been received both from Scotland and various parts of

England at Newgate and Leadenhall markets.



368 Statistics of Live Stock and Dead Meat

The low^ range in the value of rough fat, viz., 2s. A^d. and
2s. 5(1. per 8 lbs., consequent upon the inactive state of the

tallovv- trade, has, of course, had considerable influence upon the

prices of live-stock. In 1860 rough fat was worth as n^iucli as

3s. 2-JfZ., and last year it realised 2s. 8d. per 8 lbs. The decrease

in the price must be chiefly attributed to the increased consump-
tion of gas, naphtha, &c., in this country ; and our impression is

—seeing that about 110,000 casks of tallow will be shipped

from St. Petersburg this year, and that both beasts and sheep are

likely to reach us in good condition—that there is very little

prospect of fat becoming much dearer than it now is.

The clip of wool has proved the largest and best on record

—

not only in England, but also in Ireland and Scotland. This is

an important matter for the flockmasters, but it may be doubted

whether wool will rise in value, because the demand for conti-

nental use is inactive, and enormous quantities of colonial wool,

expected to comprise about 95,000 bales, are now on band for

the next public sales. As yet, very little of the new clip has

changed hands.

The past has been by far the most profitable lamb-season ever

known. Although the market has been well supplied with

lambs from various parts of the country, the trade has been

active and the price good. At one period the best Down breeds

were worth as much as 9s., and until recently they have com-
manded 8s. per 8 lbs. At present, however, the inqviirv is

heavy, at from 5s. to 6s. Ad. per 8 lbs. The number of lambs
exhiljited has been rather more than an average. Down, half-

bred, and Dorset lambs have mostly appeared in good saleable

condition. The lambs received from abroad—about 3600—have

been poor in condition, and sold at low rates. The veal-trade

has ruled very quiet, at prices ranging from 4s. to 5s. Qd. per

8 lbs. The imports of calves from abroad have rather exceeded

7000
;
consequently, only about 1200 English have been shown.

There has been a steady demand for both English and foreign

pigs, at full quotations. Those from the Continent have been

very deficient in quality, but those from Ireland have improved

in condition.

Supplies of each kind of Meat Exhibited and Sold during the first Six

Months of the following Years:—
1857. 1858. 1859. 1860. 1861. 1862.

Beasts

Cows
Sheep and Lambs
Calves

112,309
2,682

536,790
8,420
13,240

111,592
2,917

588,758
8,878
13,096

113,373
2,977

668 , 702

7,272
14,869

114,702
2,904

662,030
9,515

14,201

109,812
3,005

604,650
6 , 560

15,9.52

116,735
3,054

631,672
8,259
17,407
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Average Prices of Beef and Mutton.

\ 1857. 1 QRLQ ' loco lobU. 1 QC1lobl. 1 QCO

s. d. s. d. s. d. s. d. s. d.

3 2 3 0 3 2 3 6 3 4 3 0
4 0 3 10 4 0 4 C 4 4 4 0

5 0 4 6 5 0 5 6 5 0 4 8

Mutton :

—

3 10 3 2 3 4 3 10 3 8 3 6

5 0 4 2 4 8 5 2 5 0 4 6

6 0 5 2 5 10 6 2 5 10 5 4

The dead markets have been well supplied with each kind of

meat, in which a good business has been transacted. Beef has

sold at from 25. 8c?. to 4s. Qd.
;

mutton, 3s. 6<f. to 4s. lOd.
;

lamb, 4s. 8t?. to 7s. 4cZ. ;
veal, 4s. to 5s. ; and pork, 3s. \0d. to

5s. 4rf. per 8 lbs. by the carcase.

As regards the future course of the trade a few observations

are necessary. That the country has recovered from the effects

of a great scarcity of stock in 1860 must be obvious from a
perusal of our statistics

;
nevertheless, and although the con-

sumption of meat in the manufacturing districts is likely to be
small during the continuance of the cotton famine, it is not

equally clear that production is in advance of consumption. We
are of opinion, therefore, that prime stock will command steady

currencies for some time ; but, on the other hand, there appears

to be room for a decline in the value of inferior beasts and
sheep. There are, however, two features in favour of firm quota-

tions, viz., the great abundance of money for commercial pur-
poses, and the healthiness of most branches of trade, except
those connected with the production of cotton goods.

4; Argyle Square, St. Pancras, London.

XXVII.

—

Report of the Stewards of Stock at the Battersea Show.

A YEAR so exceptional in its character hardly admits of compa-
rison, except in some cardinal points, with any of its prede-
cessors. In order to make the meeting in strict accordance with
the " World's Fair," of which it formed part, old classes were
subdivided, and new ones formed ; and if the pecuniary success

of this twenty-fourth anniversary did not fulfil expectation, the
entries in the English classes prove that the exhibitors quite
caught the spirit of a great occasion, which induced Scotland to

carry her national gathering 300 miles ov^r the border, and
brought cherished favourites—the flower of the herd—from the
pastures of Normandy and the slopes of the Alps.

VOL. XXIII. 2 B
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The catalogue contained 1986 entries, of which 183 must be
credited to the foreign, and 238 to the Scottish departments ; and
the whole was contributed by 535 exhibitors. Unusually few
stalls or pens were vacant, and the trying ordeal of keeping the

animals for nine or ten nights under canvas, was rendered light

by the remarkably favourable weather. Public judging was
introduced for the first time ; and the keen interest with which
the process was watched, both by the members of the Society

and the public (of whom 1146 paid the sovereign admission),

went far towards showing how highly this new privilege is valued.

In consequence of the limited space at command, rings for the

cattle had to be dispensed with. It is to be hoped, however, that

in future years the system will not be thus crippled in its opera-

tion ; and it may be well to consider a suggestion which was
made to us, that the sheep and pig sheds might each be
arranged so as to form the four sides of an oblong space, and
thus prevent that proximity of the spectators to the judges,

which cannot be avoided, even with a large body of assistant-

stewards, when the animals are judged between the rows.

The Short-horn entries numbered 250, which is an advance
of 20 per cent, upon those at Leeds ; the Herefords rose from 38
to 97 ; and if the Devons did not form a "juicy red line" of

125, as at Exeter, a grander lot of 66 has been rarely brought

together.

In point of horses, it had not been anticipated that a meeting

in Middlesex could vie with one in Yorkshire, but the fresh

inducement which was given to the owners of Suffblks restored

the balance, and the 284 entries (inclusive of 23 Shetland ponies

and 27 Clydesdales) were 30 above those of last year. The
English sheep entries were 576, as against 359 ; and while the

Leicesters (73) were only 7 in advance, the Southdowns (96)

were more than doubled, and the Shropshires (95) were the same
number within 1. The large money-vote for the encouragement

of other long and short woolled sheep was well responded to : in

the one instance by 161, or 100 more entries ; and by 121, or

nearly two-thirds more, in the other. The pig entries increased

from 115 to 194.

Professor Simonds reports that there were very few disquali-

fications among the cattle, sheep, and pigs ; one sheep in the

Hampshire and West Country Down class was put aside, in

consequence of having a defective hind limb, from atrophy of

the muscles, although otherwise a very excellent animal ; 7 pens

of pigs were disqualified for exceeding the age stated, and it is a

singular circumstance that 3 of them belonged to the same

person. No cattle were disqualified, as the few defects observ-

able were not of sufficient practical importance to waiTant such
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a step ; and it was gratifying to find that the evidences of scro-

fula—which were so frequent a few years since among the Devon
cattle—were not to be found in the Battersea classes. We learn

from Professor Spooner that although several certificates had

been given in a very lax way, he has to report a very material

diminution of disease—especially hereditary disease—among the

horses at Battersea, as compared with those at Canterbury or

Leeds. There were only 3 cases of ophthalmia, and the roaring

was principally confined to the cart-horses—which were much
freer than usual from ossified cartilages. Among the Suffolks

especially he found several cases of synovial disease of the hocks

;

and the Clydesdales were very ridgy about the coronets, and
rather brittle in their feet (owing to the use of too many nails in

shoeing)—defects which he believes to become hereditary in time.

Four of the thorough-bred sires were disqualified, 2 for being

whistlers, a third for spavin, and a fourth for curbs on both hocks.

Of the hunter sires, 5 had to be set aside, viz., for ophthalmia,

contracted fore-feet, whistling, and flat fore-feet, coupled with

chronic disease of the frog, and sand-crack. This much will

sufiice to indicate the general nature of the disqualifications,

without going seriatim through the classes.

Those who witnessed the show at the Palais d'Industrie in

1856, or the recent International Easter one at Poissy, can judge
of the strength of the French herds when it is adequately put
forth on their own soil. We had not at Battersea the long white

and cream-coloured lines of Charolais ; the dark-red Salers ; the

dun and white-faced Comtois ; the lion-tawny Aubracs ; the bay,

white, and grey Algerians ; the barley-coloured Limousins and
Garronais, with their great offal, and collar power—but still the

few which crossed the Channel, when joined to the Swiss, with
all their picturesque accessories of collar-bells and herd music,

gave a right pleasant international tone to the gathering.

Various causes operated to prevent the French part of the Show
from being so extensive as His Majesty the Emperor and his

agricultural representative, M. St. Marie, could have wished.

Still every facility was given by the Imperial Government ; the

cattle were conveyed by rail, free of all expense, to the sea-coast,

and the South-Eastern and South Coast railways were alike liberal

in their arrangements. Two of the Charolais breed were brought
over—a bull and cow—level, but hard to the touch ; yet fair speci-

mens, the bull more especially, of a tribe more renowned for beef
than milk. There was also one greyish-brown Garronaise, and a
few specimens of the sturdy brindled and white Normands, to

which Paris looks for its milk supplies ; 1 or 2 yoke-bulls from
the spurs of the Pyrenees, Avith coats like dull-red gold ; and an
excellent class of Bretons, to which England contributed largely,

2 B 2
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Cows of this breed were first shown at the Chelmsford Meeting ;
'

and Mr. Baker's beautiful Gold Medal bull "Prince" and 3
heifers of the sort were commended in a General Class at Leeds.

The prizes were generally awarded to the larger specimens, which
are not so much fancied for their milk in toy dairies as the

smaller ones, from the more mountainous parts of Britanny,

where the pasture is scanty. Thirty-six inches is about the

fashionable standard for cows ; and the price, which at first

ranged from 201. to 24/., now goes as low as 13/. Black and
white is the orthodox colour, but the red and Avhites—of which
there is scarcely 1 in 20—are eagerly sought after. They are so

docile, and bear tying up so well, besides living on 10 lbs. of

fodder a day, that the Bretonne cow is not unfrequently reckoned

as part of the luggage of families coming up to town for the

season. The fine horn—like that of the Alderney, but thinner,

and tapering away gradually from the head—is looked to as an
indication of milking properties ; and so are the lines inside the

thighs, which should branch out wide, and run on at an equal

distance down to the udder. The oval marks higher up and
close to the tail give a promise of butter ; and the buff tinge and
thick soft skin of the udder are said to be an infallible sign both

of butter and milk. These cows have been known to hold their

milk for 18 months after calving, and occasionally give as much
as 6 or 7 quarts per day with a first calf.

The Dutch cattle, which claim to be among the best dairy

cows in Europe, and the parent stock from which our shorthorns

sprang, did not show in much force, owing to the prevalence of

the febris pecorum aphtosa (foot and mouth disease), which had
been unusually severe in Holland ; but the Swiss were a host in

themselves. Although the Swiss Government, which took a

deep interest in the matter, applied to have this stock divided

into three classes, it was finally determined to form only two

—

the " Swiss Brown " and " Swiss Coloured." The bulls were of

all types and sizes, and were carefully scanned for their milk-

marks ; and M. Adrien Ecoffey's prize cow was an especially

grand specimen of her kind. One of the judges writes thus of

them :

—

" Being appointed to these classes in conjunction with Herr Karlen and
Herr Geusch, both eminent Swiss agriculturists, I beg to say, that according

to the opinion of these gentlemen, in which I entirely concur, the show of

stock in this class did great credit to Switzerland, both in point of numbers
and excellence. The entries, both of bulls and cows, were far more numerous
than those of any other class of foreign stock, and the branded cross on the

near quarter of many animals, denoted prizes taken at home. The Bernese

or dun-coloured breed included several animals of gi'eat merit, and the oxen

are not to be excelled as workers, but they are not destined to improve the
' Roast Beef of Old England.' The spotted class varied exceedingly in size
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' anil sliapc, but though none of them approached our standard of perfection,

yet it is probable that the whole class if brought to the test of tlie pail

would have distanced an equal number of Shorthorns, Devons, or Herefords,

taking the ])ick of the show-yard. In short they are first-rate dairy stock,

and remarkable for their hardy constitutions, and I trust that they found

sufficient favour with our dairy farmers to reward their enterprising owners

for the trouble and expense they incurred in sending them over."

" Panard de Courville," an active iron-gray of the pure Per-

cheroune breed, was the sole representative of foreign live-stock

among the horses : and the Augeron, Normand, and Perigourdin

pig-breeds yielded their claims for representation to a large

Craonnais boar, with the ears and snout of a truffle-hunter. The
sheep classes, with the exception of two or three pens of Chinese,

more famed for their prolific powers than their looks, were

made up of pure and cross-bred Merinos. There were none of

the Dishley-Merinos, whose early maturity, when crossed with

the Leicester, made such a fine feature at Poissy in 1857. The
French INIerinos are valuable for their size and mutton, as well

as their wool, which weighs from 8 lbs. to 18 lbs. in the grease.

Those exhibited were of good fair form, "up to the eyes and
down to the toes in wool," which is inferior to that of the

Spanish Merino, the ewes of which race were small and defi-

cient in constitution. Those from Saxony were not equal in

size to the French, though very famous for the quality of their

wool—a consideration which had to yield to that of superior

form when an umpire was called in to decide between the Eng-
lish and Saxon judges. Mr. Sturgeon of Essex and Mr. Dorrien
of Sussex exhibited several pens of Merinos bred in England,
which could not therefore compete for prizes. The pens belong-

ing to the former gentleman were highly commended, and those

of the latter were commended.
Although, owing to its proximity to the Border, the meeting

at Carlisle had rather a Scottish character, that country never

furnished a really component part of the English Society's Show
until this year. It was suggested that such unions might be
repeated, especially when the Royal English Society holds

Meetings in the North ; but this proposition does not seem
feasible, as the charter of the Highland Society, as well as the

general feeling on the point, would hardly admit of one meeting
being merged into another, except under the exceptional circum-
stances of this year, when both agriculturists and herdsmen
Avere anxious to have a trip to the International Exhibition.

The arrangements of Mr. Hall Maxwell, the Secretary of the

Highland Society, for the servants in charge of the Scottish

stock, are especially worthy of record. These men, who num-
bered 120, were all strangers to London, and it was necessary to

keep them under proper control, and well in hand. With this
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view tliey wei'e placed under Mr. Maxwell's charge, and en-

camped close to the yard, in marquees hired from Messrs.

Edgington, and fitted up with new beds and bedding, kindly

issued from the Tower by Lord de Grey. A certain number of

them were on duty every night, and each day they were taken in

detachments, at the Highland Society's expense, to the Exhibi-
tion and the Crystal Palace. The only stipulation with their

employers was, that they should be sent up well dressed in

Scottish materials, and certainly a more respectable looking and
better behaved body of men were never brought together.

Of the cattle classes the judges speak thus :

—

"Polled Aberdeen and Angus, Class I.—The first prize was awarded to

Mr, Lyell's ' Prospero,' a bull of very fine quality, but small in size ; and
the second to Earl Southesk's ' Druid,' perhaps in some respects better, but
his age (8 years) was against him for breeding purposes ; as a class they
made a fair show. The first in Class II., Mr. Pierson's ' Young Alford,'

and the first and second in Class III., Mr. McCombie's ' Rifleman,' and
Mr. Lj-ell's ' Commodore Trunnion,' were good, but neither class was above
an average. The cows were very good, I have not seen better ; Mr. McCombie
here took first prizes with his ' Pride of Aberdeen ' and ' Charlotte.'

Mr. McCombie was again first and second with his two year-old heifers,

and Earl Southesk third, all with good animals in an average class. His
Lordship was first with 'Eosetta' in Class VI., which was certainly not

above an average. Polled Galloways, Class I., Mr. Beattie's ' Mosstrooper
the 3rd,' a bull, first-rate of his kind, gained the first prize against three

good animals. There s\"as no entry in Class II., and only t^vo in Class III.

I have seen better animals than Mr. Pjeattie's ' Bridesmaid ' by ' Mosstrooper

3rd,' and the Duke of Buccleuch's ' McGill,' the first and second in the

Cow Class ; the first and second heifers in Classes V. and VI. were pretty fair.

TJie Highland cattle were not numerous
;
but, with some exceptions, of con-

siderable merit; as a class the Aged Bulls were particularly good, and the

first prize one, Mr. John Malcolm's ' Duntroon,' seldom equalled. The two
bulls exhibited in the other classes were only of ordinary quality. I ex-

pected to have found the Cow Class better, but I have seldom seen finer

animals than the three-year-old heifers, and I consider the Marquis of

Breadalbane's ' Prosaig ' the best female in these classes, in wliich Mr. Jolm
Malcolm gained two, and the Marquis of Breadalbane three of the first

prizes.

" The Ayrshire Stock were fairly represented in all 'the classes, except,

perhaps, Class III., and more were exhibited than I expected. The Diike of

Hamilton's first prize bull 'Sir Colin' is as fine a bull of his kind as can

be found an3nvhere, and the first prize two-year-old bull, Mr. John Stewart's
' Carnal ' is also a good animal. The Duke of Athole's first prize cow ' Colly

Hill,' although advancing in years, is a very fine one, with great capacities

for the pail. This cow was, with her neatly-dressed milk-maid, one of the

special attractions of the show, and milking time was most keenly looked

for by the visitors. The Dukes of Atliolc and Hamilton and Mr. John Stewart

took all the prizes in this class.

" J7/e Black-faced Sheep, the principal prizes for which were awarded to

Messrs. Drife, Sandi lands, and Pollok, made up an excellent show, quite above

the average of any I have seen. Mr. Pollok's first prize pen of old ewes

were remarkably good, and in the other classes the competition was very

equal."



Report of the Stewards of Stock at the Battersca Shoic. 375

Tlio Cheviot classes, which had no entries from Koss and
Suthcrhindshire, v/ere not very numerous, but pretty good as a

whole. Mr. Thomas Brydon's first prize old ram was a very

superior one, and well deserved his honours, and so did Mr.
Borthwick's first pen of ewes.

In the Clydesdale classes the show of stallions was not

numerous, as mayy of them had not finished their season.

The judges report that the Duke of Hamilton's "Sir Walter
Scott" and Mr. William Kerr's "Champion," the first and
second in Class I. ; Mr. Stirling's " Nancy," the Duke of

Hamilton's " Princess Maud," and Mr. Stirling's " Jess," the

first, second, and third in Class IV. ; and Mr. Findlay's " Bessie

Bell " and " Mary Gray," the first and second in Class V., were
first-class specimens and all of good symmetry. Of " Sir Walter
Scott," ' Nancy," and " Princess Maud," they remark that they

had "great style in action," but that "Jess" had "bad action

with her forelegs." Mr. Kerr's mare " Rosie," which took the

first prize in Class III., is noticed as " good through the heart

and round the loins for a mare out of condition, and the bone
and hair on the legs good." Another judge thus speaks to the

merits of the classes :

—

" Aged Clydesdales were siaperior, particularly the first prize horse ; the

three winners of prizes in Class I. were what 1 should term extra speci-

mens of the Clydesdale horse, but the unsuccessful entries were not good.

In Class II. for entire colts, Mr. Mowbray's first prize colt was good at the

age, but all the others were below the average, and in many respects inferior.

The mares with foals at their foot in Class III. were fair specimens of the

breed, but mares in foal, Class IV., quite surpassed them as a whole, and
were, in my opinion, the best class of all the Clydesdales at Battersea ; the

first and second fillies in Class V. were also superior, and all in this class

rather above the average."

To show the strength of Class V. it may be mentioned that

Mr, Stirling exhibited five mares in it, of which the only one
that missed a prize or a commendation was the 12-year old
" Snip," who, in Mr. Douglas of Athelstaneford's hands, has
won first prizes at the Royal Agricultural and Highland Society's

Meetings, and still looks as sound as ever di\ her legs. Among
these five there was a considerable diversity of colour and type,

and they varied in height from sixteen hands to sixteen three and
a quarter.

Cattle,

Turning from theJForeign and Scottish to the English part of
the Show, we find it opened by an array of 250 shorthorns,

—

138 males and 112 females. Perhaps there were not so many
" plums " among thfem as at Leeds (where Captain Gunter's
" Duchesses " were so pi'ominent), but the female classes con-
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tained a greater amount of average excellence. The subdivision

of the Aged Bull class was successful in every way, as the

3-year-old bulls formed one of the most interesting classes, and
the two included 53 entries as against 38 last year. In the Aged
Bull class, the second and third at Leeds only shared the general

commendation, and a highly-commended one now took second

honours. " As a lot, they had fewer rough points, but still there

was not one tip-top bull " to give character to the class. Though
not what is technically termed " a show bull," the American-
bred " Lord Oxford," had some grand points about him ; and
the fiUing-in of the fore-ribs of " Cceur de Lion," who girthed

9 feet 7 inches, was worthy of the last Smithfield Gold Medal
ox. The Scottish luck began with Mr. Stirling's " Forth," in

the 3-year-old Bull class ; and two firsts, a second, and a third

constituted their share of the Shorthorn prizes. It was also

specially observable that the owners of small or more recently

established herds contended very successfully with some of the

most formidable exhibitors of bygone years. Still the peculiar

feature of this part of the Show was the winning of the gold

medal for the best male animal in the classes by a bull calf,

" whose wonderful maturity and careful preparation have perhaps

never been equalled."

Of the Bull classes, one of the Judges reports thus :

—

" III Class I. tliere was certainly nothing very good, but there was a gi-eat

improvement in this respect, that none of the class were unable to work.

Mr. Wood's ' Lord Adolphus,' to which we awarded the first prize, although

rather flat on his sides, and thin across his shoulders, was by far the best

in quality, and in my opinion best adapted to produce good stock either for

breeding or the butcher. The second, Mr. Langston's ' Lord of the Harem,'
was a very useful bull, and more compact, but not of such good quality as the

first ; the third, Messrs. Hosken's ' Prince Frederick,' being older, was well

finished, but deficient in quality and hair. The class altogether was useful, and
none of them were overfed."

With respect to this decision, which was unanimous, another

Judge writes

—

" We were not to take into consideration the present value of the animals

to the butcher, but the f>ociety"s object of promoting the cheapened production

of the best meat, regard being had to those animals in a breeding state most
calculated for that object. ' Lord Adolphus ' had the best head and best fore-

qirarters in the class, that point of all others being most difficult to get in all

male breeding animals, and his forequarters, which were the type of what
they should be in a breeding animal, were worth a shilling per stone more
as a carcase than those of any other bull in the lot."

The first report proceeds thus :

—

" Class IL was a very good class generally ; Mr. Stirling's ' Forth,' which

got the first prize, was, if anything, too fat, which rather put him out of

shape ; the second, Mr. Ambler's ' Gamester,' was a particularly nice bull, but

short of condition; and the third, Mr. Balfour's 'Great Seal,' useful, but

nothing particular as to quality. In the remainder of the class there were
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many useful bulls. In Class III. there was nothing; very good. The first

prizu, Mr. Marjoribanks's ' Whipper-in,' bad bad hind-le,us, but a little better

quality, though not siieli good symmetry, as the second. Colonel 'I'ownley's

' Royal Butterfly 10th ;' and the third, Mr. Ambler's ' Windsor Augustus,'

was a neat bull, short of condition. Class IV. was by far the best, as

Mr. Jonas Webb's ' First Fruit' was the richest specimen I e\er saw at

the age, both as regards symmetry and quality. Mr. Pawlett's ' Hopewell,'

and Mr. Kobinson's ' Jericho,' which received the second and third prizes,

were good, and there were at least ten more fit to take a prize."

In tlie female classes, Mr. Ricliard Booth had the good fortune

to win two first prizes and the gokl medal with the only animals

he brought to Battersea. His gold-medal cow, " Queen of the

Ocean," sister to "Queen of the May," "Queen Mab," and
" Queen of the Vale," is " a short-legged, Avell-formed, and

useful animal, and by far the best female shorthorn in the yard,

with shoulders and hocks as near perfection as possible. Lady
Pigot's ' Pride of Southwicke ' was second, easily enough," this

being the third time in succession that lier ladyship has gained

one of the cow prizes ; and Mr. Jonas Webb's " Lady Elizabeth

Yorke," "not a good one, and overfed," came third. In point of

massiveness and breeding qualities, this gentleman showed a

remarkable lot of five in this class. Their united ages were under

24 years, yet, without any twins to swell the number, they had

bred 14 calves : one was within 3 and another within 7 weeks

of calving, two had calved in April, and the time of the fifth

was up in September. " Maid of Athelstane," " Wood Rose,"

and " Claret "—all winners at the Society's meetings—were now
unnoticed, and no commendations of any kind were bestowed.

One of the Judges thus speaks to the point :

—

" With the exception of Mr. Booth's cow, I did not think there were any
really first-class ones, and in many instances they were very objectionable in one

very important point, I mean as regards their milking. I do not find fault with

tlie small quantity of milk they were likely to give, but a great many otherv.-ise

good animals had uddp.rs of such ugly shapes, that a milch cow-dealer would

not have them at any price. Now in my opinion, a cow with an udder that

appears to be full of large stones cannot be the proper animal to breed from. It

is a pity that the breeding animals should be shown so very fat, and I hope it

was noticed by the public that the very fat ones did not in all cases obtain

prizes, but only when in our opinion they would have done so had tlicy been

less covered with flesh.''

He adds

—

" We may decidedly call the show of shorthorn females good, especially

as regards the younger heifers ; the cows were not so good, two-year-olds

about the same, and yearling heifers better, than at Leeds. The Duke oi

Montrose's ' May Morn,' the winner in the two-year-old heifer class, is a good

shorthorn in style and quality ; Mr. Lane's ' Maid of Athens ' (the second

prize) is a nice even-grown heifer, and Mr. Douglas's highlj' commended
'Queen of Athelstane' has good flesh, deep ribs, and a beautiful loin, but is

over fed, and with bad shoulders.
" In the yearling heifer class, Mr. Atherton's ' Lady Barrington Cth,' a
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nice level heifer, which looks older, and would look very different if she
was poor, was highly commended, and eight others owt of the forty-four

were commended. In this fine class. Colonel Townlcy with his ' Frederick's

Faithful' was second to Mr. Booth's ' Queen of the i\Iay 2nd,' a real short-

horn, but not so good as she might be in the foreribs and shoulders. Lord
Fevcrsham's ' Barefoot,' the winner of the third prize, has good quality, but
not a nice head, and looks like making a cow ; and the flesh of ilr. Marjoribanks'
' Winning "Witch ' was too coarse for a female. There were several nice animals
in the class, but too many of them over-fed and without nice quality

;
and,

moreover, one or two of the best had not the hair of a shorthorn."

The winner in the Calf class, Mr. Middleborough's " Lady

"

was " on a high leg, and looks like making a cow ; but is long

in the face, and not very good in the shoulders." The second
prize calf, Mr. Douglas's "Pride of Athelstane," "had nice

quality of flesh as well as two good ends, but was hollow on the

loins ;" and the Judges pondered long before they conld decide

to prefer Mr. Robinson's " Claret Cup " for the third prize to

Lady Pigot's " Castianira," which was highly'commended. Others

in this class are judicially mentioned as "having capital coats,

with flesh too coarse for heifer calves, and unnaturally fed."

Of the Herefords, a Judge writes :
" I consider that as a whole

they showed well, and the cows and yearling heifers were the

best I have ever seen at a Royal Show ;" and another : "I con-

sider them^ superior to those at Leeds in quality as well as in

number, especially in the classes for 2-year-old bulls, bull calves,

cows, yearling heifers, and heifer calves." This important class

showed in stronger force than at any previous meeting of the

Society, which gives, we trust, a good earnest for the next year.

The largely-increased area over which they now extend was men-
tioned in the Leeds Report, and this year we can congratulate

the breeders on a still further extension, and the marked success

Avhich has attended the efforts of distant exhibitors to compete
with the great local herds. Thus the gold medal for the best

l)ull in the classes Avent into Shropshire, and that for the best

female into Dorsetshire ; the first prizes for aged bulls and
yearling heifers to the Prince Consort's Flemish Farm in Berks

;

that for 2-year-old heifers into Gloucestershire ; and for heifer

calves to Warwickshire ; two prizes only being left for the county

from which the breed takes its name. With only two excep-

tions, all the animals presented that uniform appearance in

colour and marks which popularly characterises the pure-bred

Hereford. The spots on the face and legs of " Maximus," the

winner in the Aged Bull class, as well as his general appearance,

tell that he is closely allied in blood to the Tomkins's mottle-

faced Hereford ; and he seems from the herd-book to have a

dash of Tully Grey, as well as red with white face—an amal-

gamation to be found, as in former years, in nearly all the animals
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shown, and particularly in tlie winners of prizes. It is also

worthy of remark that 8 winners out of the 24 were either bred

by or directly descended from the herd of the late Lord Berwick,

who crossed his " Knight Greys " with red and white-faced

bulls from the herds of Messrs. Hewer, Longmore, Carpenter,

Williams, &c. The gold-medal bull, Mr. Hill's " Milton," and

a third prize bull Mr. Duckham's "Victor" (who gave 11

months in his class), were both by sons of his lordship's " Cherry

7th" by "Hotspur." Mr. Read's first prize 2-year-old heifer

" Thcora," and his second prize heifer calf "Miss Southam,"

were both daughters of the same cow ;
" Ada," " Adela," and

" Adelina," winners of a third and two first prizes, were of his

lordship's Silver tribe ; and Mr. Naylor's second-prize " Heiress "

was also bred by his lordship, but from a different tribe. The
Cow class, which was headed by Mr. Coates's gold-medal

winner " Matchless " was universally commended, as were those

for 2-year-old bulls, yearling heifers, and heifer calves. Mr,
Hill's "Milton," and "Adela," from the Prince Consort's

Flemish Farm, were both first prize winners at Leeds last year

(although the latter was disqualified from a misdescription) ; and
" Adda's " half-sister, Mr. Baldwin's " Adelina," from " Agnes,"
now takes the first heifer calf prize.

The Devons " were the best 1 have ever seen, and I have attended

eleven Royal meetings ; the cows, heifers, and yearling heifers

especially were very superior." Mr. James Davy, of Flitton,

sent 5 animals, and won four firsts and a second (against one of

his own), besides taking both gold medals with " Duke of

Flitton " and " Temptress," neither of which had been in a show-
yard before. The Messrs. Quartly were not exhibitors ; but the
" Duke of Flitton " and Mr. Newbery's " Bonaparte," which
was second to him in his class, were by Mr. James Quartly's
" Napoleon ;" and Messrs. Palmer's " Lord Cary," the third in

the same class—Mr. Bodley's " Champion," the second in the

2-year-old Bull class—and " Crown Prince," from the Prince
Consort's Norfolk Farm, the first in the Yearling class—were of

pure Quartly blood. Mr. Farthing's " Viscount," who took the

first prize in the Yearling clas3 at Leeds, was first in his class

again ; and " Crown Prince " was alike promoted from the head
ot the bull calves to that of the yearlings, his place of last year
being taken by " Prince Alfred," of the Prince Consort's blood
on both sides, making the fourth first-prize taken this year by
animals from the Prince Consort's Norfolk and Flemish Farms.
Of the 11 in the Cow class, one of which did not come, no less

than 5 were commended and 1 highly commended ; and Mr. G.
Turner's " Piccolomini " earned second honours, as at Leeds last

year. The winner " Temptress " (whose Pink blood has been in
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the Davy family for upwards of a century) was drawn out for

the gold medal with the same owner's first prize yearling heifer

"Princess Alice," who was the first heifer calf at Leeds; and

all the heifer and heifer-calf classes were commended.
One of the Judges speaks of Mr. Davy's

" Duke of Flitton " as being a capital type of the North Devon, with a rare,

level back, an astonishing loin, a good fore-quarter, the best of texture, and
with all his points in good keeping, but with not so pleasant a head. Mr.
Newbery's ' Bonaparte ' was useful, but not so level and symmetrical ; and
Messrs. T. and J. Palmer's 'Lord Gary' was nice and level and of good

texture, but of diminutive size. Mr. Farthing's 'Viscount' is a very meaty
animal, of immense size for his age, but of a very different style and touch to

the jjure North Devon, and far too much loaded witlr fat for breeding purposes

;

' Crown Prince ' was useful, but deficient in mellowness and depth of flesh.

' Temptress ' was a splendid specimen of a North Devon, with a lovely head,

and gracefully-laid shoulders and chest, forming one of the finest fronts ever

seen ; she was, perhaps, the most perfect type of an animal in the yard. ' Pic-

colomini ' was also a surpassingly good cow ; and the third cow, Mr. J. A.
Smith's ' Rachel,' a very neatly-formed animal of exceedingly good quality.

Mr. PauU's two-year-old first prize heifer, ' Young Hebe' (bred by Lord Port-

man), was all that could be desired, with a fine touch and nice even frame of

large size. Two such yearlings as Mr. Davy's ' Princess Alice ' and ' Young
Empress ' have been seldom seen in one man's possession, but I am inclined to

think that the latter will make the better of the two, as she is younger, and

promises to have more size and commanding appearance, with quite as good

quality. His first-prize heifer calf, ' Lady Fortune,' was also remarkably neat.

Mr. James Merson, a very steady supporter of these classes, showed some
beautiful animals, and took four prizes."

The Sussex Cattle were, " as a whole, good, and I should say

decidedly improved. There were two very useful old bulls and

two or three very good cows ; but the younger animals were

hardly equal to the elder ones. They had fine, deep flesh, and

quite maintained the improvement which they have shown of

late years at Smithfield." Experience has proved them to be as

hardy if not hardier on poor cold clays than any other breed.

The classes were very fairly filled, and three out of the five

firsts were awarded to the Messrs. Heasman, who found them-

selves alone with a cow and a bull in these classes last year.

Only fourteen Lomj-horns were entered in the six classes, and

of these " the breeding cows were good but the bulls had nothing

to recommend them." The first prize in the cow class was won
by Mr. Warner's " Lupin," Lieutenant-Colonel Inge being second

with his " Fill-pail," and first with his aged bull "Tom." Mr.

Burbery, whose blood dates back as far as the beginning of the

Wroxton herd in 1756, had the first and second prizes for year-

ling heifers, and also bred Mr. Davis's first prize yearling bull.

Although they are generally looked upon as relics of a bygone

age, there are several herds of this breed in the Midland Coun-

ties and elsewhere, varying from fifteen cows and upwards.

Their " fill-pail " talent (which is well indicated by the conven-
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tional milking-marks) admits of no doubt : and although the

youn£f stock are put on the poorest pastures and get sadly spoiled

thereby, they retain the faculty of fattening at a great age.

The " blood-red dairies " of Norfolk and Suffolk mustered nearly

as strong as those of Sussex, and " presented several specimens of

great merit, size, and symmetry, with good flesh and constitution

and plenty of lean to the fat,— all qualifications for making as

much good beef at the least possible cost from a given quantity

of food as any breed in the yard." Another Judge says, "They
were of great merit, and 1 observed in them great advances in

the three very desirable acquirements of size, symmetry, and
quality ; and in improving the two latter the former has not, as is

too often the case, been sacrificed but rather increased. In both

these classes I observed improvement in the young over the elder

branches of their respective families, and these breeds have been

under my inspection before." Careful crossing seems to have
done much towards correcting their great tendency to be high

on the tail. There is evidence of the existence of the breed in

the Eastern Counties for upwards of a century and a half. It is

thought that they derive their origin from the Poll Angus or

Galloway (large quantities of which are still sent to graze in

Norfolk and Suffolk) crossed with a red native breed. They are

not styled " useful " unless they give their twenty quarts a day
when in full milk ; and although feeding is not their forte,

bullocks, if well done to, will weigh their 70 stone of 14 lbs. at

three years old. From the favourable impression they created, it

is hoped that perhaps in future they, as well as the Sussex, may
have classes of their own. Lord Sondes and Sir Edward Kerrison

each won first prizes, and Mr. Samuel Wolton another.

Of the five classes assigned to North Wales four did not fill,

and the two cows which came " had but little to recommend
them." South Wales, or rather Mr. Clare Sewell Read of Nor-
folk on its behalf, had a pair of cows among the nine in the

classes, which " were, in length, size, and flesh, the best I ever

saw." The Kerry entries were very short, and the judges con-
sidered them " indifferent." Black is the orthodox colour, but
some of the experienced breeders consider the deep red to be the

best milkers. They fatten well in a short time when they have
had some nine months to recover themselves after coming from
the mountains of Kerry ; and their weight when fat may be
estimated at from 3i to 5J cwt. Their cost when just taken off

the mountain varies from 21. 10s. to 5/., and with good manage-
ment few herds return a better profit from the pail.

Of the Cattlefrom the Channel Islands, Colonel le Couteur thus
writes :

" Although they did not come in very great numbers,
some very beautiful animals were shown. I was pleased to see



382 Report of the Steicards of Stock at the Battersea Shou\

that stock bred in England could be continued pure, though in

some cases a cross with the shorthorn was perceivable. Such
should not fairly come into competition with the pure breeds of

the two islands, and a certificate of purity should be demanded
if the Judges deem it right." Of the fourteen prizes nine went to

the Channel Islands, the Jersey men being beaten twice for first

place and the Guernsey once. About 1200 head are annually

imported, of which two-thirds come from Jersey and not twenty
from Alderney, which is now so much built over.

The Guernseys are the larger breed of the two, but the Jerseys

are generally more choice. The blue and grey are perhaps the

hardiest, but pale fawn and white and smoky fawn and white

have always been preferred, as giving the richer quality of milk.

Horses.

Owing in a great measure to the very superior arrangements,

by which comfortable wooden boxes (whose front partitions

should be made more secure) were substituted for sheds open
on two sides, the show of thorough-breds " was decidedly supe-

rior to that at Leeds." It was a somewhat remarkable coin-

cidence that horses which were first and second for the Derby
in their respective years should have occupied those positions

for the lOOZ. and 25/. prizes for " improving and perpetuating

the breed of the sound and the stout thorough-bred horse

for general stud purposes." The three Judges in this class

were unanimous as to Mr. Phillips's "Ellington," being decidedly

the most useful animal for that purpose among the twelve which
were brought before them, and which were ordered out into the

horse-ring for comparison by four at a time. " With an especially

good back and well-formed limbs, this son of ' Flying Dutch-
man ' and ' Ellerdale ' combines very fine action and quality.

His head might be a little sweeter, but the slight tendency to be

light in his middle, might be accounted for by his having fretted

and refused to eat anything during the first part of the show
week." " Marionette " had " good hocks, thighs, and depth, but

was defective in his fore legs." " Sir John Barleycorn," who
was second for this prize at Leeds, " is losing his muscle with

age, and is, moreover, rather too long below the knee ;" and but

for a curb, " King Brian " might have shared his high com-
mendation. Their competitors had generally " good action, but

Avere too light-boned ;" and we looked in vain for one of those

low, long sires on big and short legs, which are every year

becoming more rare. The same remark applies to the thorough

or half-bred hunter-sires, which the judges considered to be, as a

lot, " decidedly deficient in power and light of bone for their

size." The bar-sinister, which is such a disputed point among
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broedcrs of hunters, did not operate ajjainst " Britisli Statesman "

(who was second in this class to " Canute " last year), and the

second, "Billy Barlow," both of them bred in Cumberland, being

by " Roval Ravcnhill " and " British Yeoman," which won the

same head prize in 1855-56. " British Statesman " had only one

thorough-bred cross in his pedigree, but makes quite as much
show with it as "Billy Barlow" with two. The highly-com-

mended " Horatio " had a good deal of hunter fashion, but

Professor Spooncr's examination made the choice very limited.

Only four hunting brood mares Avere brought into the ring, and

a good-looking chesnut mare, "The Yore," by " Bay Middleton,"

won her 47th prize as a dam of hunters or thorough-breds, but

was subsequently disqualified on account of wrong entry. She
Avould also have been objected to on another ground. Lord
Berners' "Barbara" (to which the prize was eventually awarded)
occupied the same place in this class as she did at Warwick

;

but " the chesnut came right away from her and all the lot."

The hunter geldings of 4 or 5 years old presented a miserable

conti'ast to the grand array which Yorkshire and Durham sent up
to Leeds ; and we looked in vain for "Burgundy," "Holmes's
Brown," " Emerald Isle," " Adam Bede," " Neck or Nothing,"

and " Overplus." Nothing interfered with the claims of the

winner—" a long, low, and strong chesnut, by " Marsyas "—with

fine action, up to 14 stone, and just what a hunter ought to be for

a fast 50 minutes." Mr. Elwes's second prize horse was much
plainer, but useful, and with great- power. Only one prize was
given in Class IV. for hunting mares, and that to Mr. Robinson's
" Lady Bird," a remarkably neat and nice mare, but rather light-

boned.

The Judges of the carriage horses, roadsters, and ponies, have

reported as follows :—
" Class I. Coaching Sires.—This class furnished ouly five competitors : one

from Yorkshire, and four from the home district. The Yorkshire representa-

tive, Mr. Hohnes' ' Young Pottinger,' was a grand goer, and a very level,

\iseful horse, but had hardly length and fashion enough for a first-class coaching

stallion. He was, however, an easy winner of the first prize ; the second went
to Mr. Kitchin's ' Speculation,' a good-looking dark-brown horse, with rather

narrow feet, and not exactly calculated to get coach-horses. Ivothing else in

the class requires notice.

" Class II., Coaching Mares, contained three fine animals. Mr. Cooper's mare,
by ' Brutandorf,' dam by ' Langar,' a splendid mare, with action, size, colour, and
fashion, in short, all that could be wished, was placed first ; Mr. Holmes's
* Polly,' also a fine mare, took the second prize ; and Mr. Piatt's ' Wonderful
Lass' (the prize Cleveland at Leeds), was a good third. The other two were
nowhere, and No. 746 was misplaced in the catalogue.

" Class I. Roadster Stallions.—In this class twelve candidates appeared, the

same number as at Leeds, biit not equal to them in quality, and not headed
by a ' Quicksilver.' Mr. Johnson's ' Merrylegs,' the first here, and second to
' Quicksilver ' at Leeds, is a nice level-made horse, of great substance, with
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good shoulders and short legs, and more like gettino; a gentleman's hack than
most of these trotters. Mr. Martin's ' Crocus,' tlie taker of the second prize, is

more of a professional trotter ; he has grand action and good limbs, and
although a little light in his back ribs, is altogether a very useful horse.

Mr. Moss's ' Buck Merrylegs,' who has taken many prizes, and is a very useful

good sort of horse, was highly commended, an honour he did not attain at

Leeds. No. 748, Messrs. Hargreaves and Craven's ' Young Pride of England,'

a good-looking roan, was a favourite with the public, but bis hocks stopped

him with the Judges.
" Class II. Roadster Mares.—This small class of four was reduced to three bj'

the disqualification of No. 7C1, ' Kitty,' aged about 22, from years and in-

firmity. Mr. Jonathan Peel's nineteen years old mare ' Jessie' was an animal of

great power and fine action, and just the sort of mare to breed from. Mr. Percy's

second prize mare, ' Crafty,' had less size and power, but was a very good goer.

Neither of them possessed quite as much of the roadster character as Mr. Walter
Burch's roan mare. No. 709, which took the first prize in this class at Canter-

bury, and was this year shown as a hunting brood-mare, where she was out of

her place.

" The Pony Stallions, above 12J and under 14 hands.—Looking at the great

demand for good ponies, this is a class worthy of encouragement. Nine com-
]Tetitors were brought out, several of which were very useful animals. Mr.
Blenkiron's 'Napoleon' was a strong, active, and reallj' useful pony, with
substance enough to carry a heavy man. Captain Edwardes's ' Taffy ' was
something of the same style, but his hocks were deficient. Mr. Ashwell's white-

legged chesnut was of a different stam]), nearly thorough-bred, a little light in

his body, but with capital legs and feet, and a wonderful goer, which gave
him the second prize. Mr. Moffatt's ' Tom Sayers' (whose sire, ' Highland
Laddie,' won this prize at Chester), was a good useful pony, and likely to get

stock with strength and substance. Mr. C. Moffat's ' Stranger ' was verj'

pretty and a splendid mover, but too light to win here ; and Mr. Massey's

'Sunbeam,' a quick active bay, was commended. Dr. Beevor's ' Bobby,' now
22 years old, and the sire of very many good ponies, was, or rather had been,

the best pony in the class, and take him for symmetry, substance, size, quality,

and colour, he is almost perfection ; but the poor old fellow was lame, and his

day is gone by, so he was very reluctantly passed over and highly commended.
" Mare Ponies, Class II.—Of the eleven exhibited, Mr. Matthews's ' Ozone,'

a very neat active brown, with great liberty of movement, was placed first, and
Mr. Branwhite's ' Pretty Girl,' a good-looking roan, with more substance but
less action, second. Both were valuable animals and worthy of their position.

Dr. Beevor's ' Indiana,' a 4-year-old, by ' Bobby,' was [a picture, but rather

light of bone : she is very likely to be heard of again. There were some other

pretty ponies, but nothing to call for especial notice.

" Pony Geldings, Class III., were a very moderate lot. The prize pony,
' Pretty Boy,' came out of the same stable as ' Pretty Girl,' but was not her

equal.
" Ponies not exceeding 12| hands, Class I. and II.—With the exception of a

drove of half-starved Shelties, the 45Z. offered as prizes for the three classes of

small prizes produced only five competitors, viz., one stallion, Mr. Baker's
' Gem,' a nice active Exmoor ponj^, bred by Mr. Robert Smith, and, as might
be ex]5ectcd, good of the sort. Besides the Shelties, there were two mares and
a stiff little roan, which took the first prize in Essex a few weeks ago, as he

also did here, the other being an active Welsh 3-year-old ; but neither of them
first-rate specimens. The geldings were only two in number : a grey Exmoor,
' Cornet,' belonging to Lord Braybrooke, which could go, and a golden (Welsh)
dun, which could not go; hence the preference was given to the former.

This class of animal is too small to be generally useful, and surely the 45?.

might be more usefully applied."
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It miglit be advisable, if the pony classes were retained, to

raise the standard in each to 14i and 13 hands. Several ponies

were sold at high prices : one at 150 guineas, two at 100 guineas

each, two at 60 guineas, two at 50 guineas, 6cc. Such being the

case, it would not be Avise to discontinue giving prizes.

Another Judge says :

—

" It may perhaps be as well in this Report to take in order the classes of

horses which came under my observation, and I regret to say that (with the

exception of the Suflblks) they did not come up to the high standard of merit

which an All-England show and the value of the prizes given warranted ; nor

do I think that the classes generally equalled those of the previous meeting at

Leeds. This is the more to be regretted, as the accommodation provided for

them was as good as possible, and owners had not, as on former meetings, to

fear the risks and exposure to the weather. The criticisms and judgment of

the public, and a twice-a-day exhibition of Iiorses in the ring, added much to

the attraction, and also I feel sure, from the constant crowds in the horse-yard,

to the pecuniary benefit of the Society. One regulation, however, remains to

be altered, since it forms one of the ^jrincipal reasons which deter many
owners, especially farmers, from sending their horses. I allude to the annoy-
ance felt by the exhibitors in having their horses submitted to the searching

scrutiny of the veterinary surgeon, and their too often consequent disparage-

ment and rejection. I contend that the Judges, if properly selected, ought to

be able to discriminate and determine what is and what is not fit to pass,

without previous inspection by a veterinary surgeon. If, however, the Judges
arc at fault, then let the Society's veterinary surgeon be at hand for them to

appeal to. The adoption of this arrangement would, I am sure (from the many
complaints of the present one which have reached me), greatly increase the

show both of stallions and also of horses exhibited for the saddle or for harness

purposes. Owners of stallions and farmers will not send their horses to be
crabbed and consequently lowered in value because tliey cannot pass a strict

veterinary inspection, whereas when they are submitted only to those appointed

to be their judges, if the prize is withheld from them, it is to be presumed there

is a sufficiently valid reason, and the horse in question returns home without
losing caste or being proclaimed a screw. Many a horse may be most suitable

for the hard tasks imposed on him in the field and on the road, and yet may
have hocks disposed to curbs, or fore-legs to splents : still I do not see that such
a horse should be summarilv and at once rejected.

" If the 100?. prize did not succeed in collecting together the cream of the

studs in England, as one could wish to see, still the two w'hich gained the first

and second prizes were undoubtedly the most fitted for ' perpetuating the breed

of the sound and the stout thorough-bred horse.' The prizes for the best

hunting stallion failed in attracting either as large or as high a class as might
have been hoped for. The horses which gained the first and second prizes both
had a stain in their pedigi-ee, yet was tlie Judges' fiat confirmed by the opinion

of most of the spectators. In this I find that tliey agi'eed with some opinions

which I ventured to express in my review of the horse-classes at the Eoyal
Agricultural Canterbury Show, and which opinion met with no small opposi-

tion at the time in the pages of Bell's Life. I am still of the same opinion that

a good, strong, and bony hunter, with a stain, is more calculated to get weight-
carriers and serviceable riding-horses than the generality of those thorough-
breds which infest our country districts and propagate an unsound and worthless
race. I have held over and, over again that the thorough-bred horse with
action and substance is far preferable in every point of view to any other ; but
failing in that, I prefer a style of horse for getting hunters similar to those to

VOL. XXIII. 2 c
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wliicli the prizes were lately awarded. What, after all, are the chief requisites

for a hunter ? Power, endurance, and action. If we lose sight of these qualities,

we cannot expect to breed a marketable article.

" The premiums given for hunting-mares and geldings brought a good many
to the show, but, in my judgment, not of the highest class; still as many of

them realized high prizes, I hope their owners were compensated for their

trouble in exhibiting them.
" The carriage-horses and roadsters are two classes which want all the

encouragement the Society can afford them
;

for, unlike the thorough-bred
horse, which is universally patronized in the highest quarters, these greatly

depend upon the prizes given by the Eoyal Agricultural Society and other

local meetings. I do not think they were so well represented as I have often

seen in the north of England ; and I am inclined to recommend that the

prizes given to the Pony classes should be taken from them and added to the

classes for carriage and roadster stallions and mares. It is all very well to

give prizes for ponies when the meetings are held in the Welsh or hill districts.

Even then (as they belong more strictly to the vicinity) they should be
encouraged by local prizes, as has beeu done on several occasions. At a

meeting hke the late one, money was quite wasted when given for ponies under

12^ hands high. So bad was the class of pony geldings in Class III. that the

Judges for some time withheld the prizes altogether ; and in Classes I., II.,

for ponies imder 12J hands high, the 35?. which was given away was pretty

nearly the value of the lot exhibited. A very jiretty stallion, bred at Emmett's
Grange, got the prize, but the prize even here was more than the value of the

pony ; and in the class for mares, the little things which were deemed worthy
of the prizes were most ordinary. Again, in the class for ponies above 12^
and under 14 hands, no animal was shown at all above the most average

standard of merit. The dun pony which gained the first prize was a useful

pony, and the chesnut which was second was a nice blood hack rather than a

poiiy. On these considerations, I feel sure that 101. might safely be trans-

ferred to the more useful classes of hunters, roadsters, and carriage-horses. I

should recommend 30/. for the first prize for roadsters, and the same for

carriage-horse stallions. One prize of 201. might still be kept for pony stal-

lions above 13 hands, as it would include what are called cobs. The prizes

given to carriage-horses fell to the lot of two horses bearing a different stamp.

The first prize was gained by a very strong-legged horse by ' Pottinger.' He
was of the stamp so desirable to preserve—long, low, and wide. The second

prize horse, perhaps, showed more qualitj', but was hardly as suitable for the

purpose.
" In the Hackney class, it was quite a study to see the different style and

breeding of the animals exhibited. Two thorough-breds were put into it,

which was quite a mistake on the part of the owners.
" The horse called ' a roadster ' is too apt to degenei'ate into a coarse, heavy-

necked, harness sort of horse ; whereas our chief aim should be to get a short-

legged, strong, and at the same time wiry, animal, with a perfect forehand,

and plenty of quality about the head and hind-quarters, and not less than 14

hands high. The winner in this class answered to a good many of these

requisites, though not entirely. They were all too much of harness-horses
;

the second especially, though a very useful horse for any district. A roan

horse in this class, which did not gain a prize, had much to recommend him.

I am very anxious to draw as mucli attention as possible to this class, being

convinced that the time is come when we can scarcely obtain any good

specimens of the old-fashioned long and low hackney. 1 have now run ovei',

though very briefly, the chief points which struck me in the late Agricultural

Meeting. I trust that the Society will continue to encourage as much as pos-

sible all the horse classes, with the exception of those for ponies. They, as I
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have said above, are hardly worth the liberal prizes hitherto given ; and if

one prize of 20/. is given, and the remaining 70?. added to other classes, il

would he pro bono publico."

The Suffolk Horse.t had this year, for the first time, a class to

themselves, and thej did full justice to the step thus gained by 62

entries, or 9 more than the rest of the agiicultural and dray horses

put together. One of the Judges speaks of their being, " as a

whole, the best I have ever seen." " The 2-year-old colts and
fillies," says another, "were very good classes, but might be

improved by having a little more substance in their fore-legs,

and rather less tendency to be heavy in their tops. The mares
and foals made up an excellent class, containing several very

stout, clever, and active mares, and it is rarely that I have met
with a class so difficult to decide upon."

It was one of the greatest treats of the horse-ring to see the 13
2-year-old Suffolk fillies and the 20 Suffolk sires, with only one
white face amongst them on their parade. Still, if a white blaze

was so rare, the orthodox chesnut shtfde does not seem to be

sufficiently defined, and there are at least three shades to compete
with the " cherry red " of the county. Mr. Playford's prize

horse, " Colonel," was of a rich dark hue, with a most elegantly

turned top, but with thighs very light in proportion. Mr. Henry
Giles, junior's "Boxer"—the winner in the 2-year-old sire class

—was a very fine specimen of early maturity, but with less

quality. The breeders are getting rapidly rid of the sour head
and low forehand, but a veterinary examination still finds their

horses deficient in their hocks and small below the knee ; and
" if the Suffolk men would only turn their attention more to the

feet of their animals, they will be difficult to beat for ' agricultural

purposes.'
"

The other Ac/ricultiiral and Dray Horses " were not well

represented. Many of the stallions had, like the Clydesdales,

not finished the season ; and of those that came so many were
unsound, that we were compelled to pass them over for the prizes

in favour of inferior horses. Still the winners in Classes I. and II.

were very useful horses,"

.Sheep.

In the Leicester classes, which contained 66 rams and 7 pens
of theaves, the shearling rams " were inferior to what we have
seen," which was, perhaps, in a great measure owing to the

inability of a leading flockmaster to send five or six of his best

shearlings, which had " broken down in training." Throughout
the Sheep classes the shearlings had generally the worst of it by
the side of the old sheep, for which the fact that this year the

Show Avas fixed earlier than usual by three weeks, at a season

2 c 2
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when every week is of so much importance, may help to account.

The first prize shearling of Mr. Sanday was a gay, taking

sheep, but perhaps hardly equal in his fleece and flesh to the

third from the same flock ; while Mr. Pawlett's, which separated

them, had a very fat back, but not the same quality of fleece.

The Aged Ram and the Theave classes " did not show any im-
provement or retrogression as compared with Leeds ;" and the

former class was headed by the gold medal winner, a remarkably
good two-shear of Mr. Sanday's, which for " form, quality,

mutton, and general appearance was exactly what a true Lei-

cester sheep should be," and was sold for 140 guineas by auction

in the following month. It is worthy of note that the second

prize taker, a three-shear, earned second honours for the third

time at this Show. The first prize theaves, also the property of

Mr. Sanday (who won three firsts, two seconds, and two thirds

in these classes) were " remarkably uniform in their character,"

albeit one of them was half-faced.

The Lincolns, considei^ing the anticipations formed of them as

the staple breed of a great county, and the renovators, in respect

of size and wool, of other breeds in the midlands, were weak
alike in numbers and stamp

;
owing, it may be, to the disin-

clination of the most successful letters to run the risk of exhi-

biting. Hence the Judges report that there was " positively not

one good one among them." Mr. Marshall's first prize ram was,

perhaps, an exception ; and Mr. Greetham sent rather a nice

pen of theaves, which had no opposition to face.

" T/?e other Lonr/- Wools" presented, as was to be expected,

rather an anomalous medley, now that the Lincolns, Cotswolds,

and Romncy Marsh had classes of their own, and there were

scarcely two lots alike. The Judges ran on " Leicester and

Lincoln " in the Ram classes, and passed over Mr. Aylmer's

with commendations, till tlicy came to his pen of theaves, when
they were obliged to accept the type. These " West Derehams
were a remarkable feature of this class, and consist of successive

crosses of Cotswold on a Leicester and Lincoln foundation.

They would appear to have more lean meat than the Leicesters,

and to clip well, and have been remarkably successful both as

competitors at Smithfiekl and as crosses for Southdovvns and

black-faced sheep.

The Cotswold men brought up a very fine lot of 60 shearlings,

"as good as they were numerous. Messrs. Game's and Mundy's,

the first and second, were great in shape, flesh, and wool, and the

third and reserve number were very near them." In Class II.,

which contained 23, Mr. Lane's first prize ram is described

by two Judges as "the best they ever saw," and the otheis

" worthy of every commendation ;" but still, although the first
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prize ram was seldom exceeded in size, his fleece was perhaps
rather of the " trimmer " order, and his colour and contour

of face savoured slightly of the Leicester. This style was
somewhat observable in nearly all the winners, and the second
prize shearling was also a little feminine in the head. A
grey face had, however, slipped up second in the Aged Ram
classes, but such honours were rare. Throughout the 83 the

grey face was principally found in connection with the close

trimmer coat ; and it would seem that a combination of these two'

qualities is more studied by ram-breeders for the purpose of

suiting hirers than the real lustre-wool. " The first pen of prize

theaves was remarkably uniform and good, and very much in

advance of the rest ; and on the whole it may be said that the

old sheep were never larger or better as a lot, the shear-

lings an average, and the theaves not an average." Still the

Judges were not lavish in their approval, and only gave one
high commendation and one commendation in each class. It

has been suggested to us that it would be desirable in future to

have Cotswold sheep judged by Cotswold men ; but on this

occasion none of their names were sent in.

Tlie Rormiey 3farsh Sheep breed numbered 20, from four

different flocks, of which Mr. Frederick Murton's and Mr.
Thomas Blake's were most successful. They inhabit several

thousand acres of exposed country, where nothing but a very

hardy sheep could live, and are generally kept badly during
their first winter, as the Marsh breeders are dependent on the

small farmers in the Wealds of Kent and Sussex, from which
the flocks return to the Marsh the first week in April. The
lambs are shorn, and produce from to 2 lbs. of wool, which is

sold at two-thirds the price of the regular fleece, which generallv

goes to the French market. The Kentish graziers are very parti-

cular about using a stain of any other blood. On the uplands,

and amongst the arable farmers, a higher-bred sheep is used,

selected from the Romney Marsh, and crossed with Improved
Kents or " Goord's sheep ;" but, although they mature earlier,

they do not suit open marsh feeding. Mr. Goord, who died
about twenty years ago, always denied having any crosses out of
the county ; and those crossed with his blood took their part

well in the Battersea competition.

For the 90Z. given for Pure Native Irish Long- Wools there was
no entry.

" Speaking from what I remember as a spectator at Leeds, I

should say that, as a whole, the Doims were much the same
this year as last." Another Judge thus writes of them :

" The
Southdown shearling rams were not so good as I have seen at

many of the previous meetings ; and I do think the older rams



390 Report of the Stewards of Stock at the Battcrsea Show.

were not quite so choice as usual. There were several good
pens of shearling ewes, and the one which took the first prize

was excellent."

Although the Southdown classes visibly lacked the old Ba-
braham element, which lent such force to the Canterbury and
preceding Shows, the breed Avas numerously represented by 51
shearlings, 25 old rams (which had the best of their juniors),

and 18 pens of theaves. The gold medal fell to Mr. Rigden's
old ram, in preference to Lord Radnor's shearling. Sir Robert
Throckmorton's pen of theaves, although inferior to Lord Wal-
singham's in size, were neatness itself, and, as a Leicester breeder

well termed them, " enamelled beauties." One of the Judges
says :

—

" The shearlings were not a good class, owing to an introduction of fresh blood

amongst the Downs, and many of the sheep showed sjTnptoms of coarseness

and had lost much of the beautiful wool and caste of the Sussex Down.
Beyond the prize sheep the class was moderate. The rams as a class were
good. lilr. Rigdeus first prize sheep showed every point of a good Sussex
Down, and was, in fact, one of the best sheep I have seen for years ; the

second and third prize sheep (both Lord Walsingham's) were good. The
theaves were not at all good beyond the prize pens and those commended."

The Shropshires.— " The useful and rent-paying race of
' Shrops ' (which is much sought after in Ireland), Avas for the

third time shown in a distinct class, and quite kept up the

character for symmetry, early maturity, great weight, lean mutton,

and wool which it had gained at Leeds and Canterbury."

" Class I.—There were 60 shearling rams exhibited in this class, but
they varied exceedinglj' both in character and quality, which made our task a

difficult one. We took size and earlj- maturity as the first consideration
;

and, taking these sheep on the whole, we do not think them up to the average of

former years, and there was certainly not a perfect animal in the class. Mr. T.

Horton's shearling, which obtained the first prize, was a good sheep, with a
fine dark countenance, standing wide and well on short legs ; but his loin

was badly formed -and not well covered with flesh. The second prize sheep

(Mr. Thomas Mansell's) was a level-grown animal, with good wool and flesh
;

but his neck was small, and his head not masculine enough for a large breed

of sheep. The third prize fell to a smart-looking sheep of Mr. Henry
Matthews's, with good coat and nice quality of flesh ; but he was not long

enough in his quarters, and his tail was liadly set on.
" Class II.—There were only 24 competitors in this class, but their high

character quite compensated for tlie short number shown. The three prize

sheep were wonderfully fine animals, and there was hardly a sheep in the

class (which was generally recommended) that was not worthy of high com-
mendation."

Of the first in this class (Mr. Horley's), another Judge
writes :

" He was, I think, the best sheep I ever saw and
another, that he was a splendid old sheep, but " wanting a little

in his leg of mutton." Of the second, Mr. P. W. Bowen's, it

is added, " he had a head in shape more like the West Country
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Down than the Shropshire, which militated a<2^ainst him." Of
the third (Mr. Horton's), that " with all his other fine qualities,

he was too light in the leg ;" and of the highly commended one

(Lord Wcnlock's) that "he stands too near behind." "Only 9

pens of theaves competed in Class III.
;
but, take them as a

Avhole, they were better than those exhibited at Leeds last year
;

the competition between the three prize pens was very close, and

had our fiat been reversed, I believe there would have been little

fault found."

" The Hampshire Down Sheep prcisented in tlicir vavioiis classes tlie usual

difference of type between the original West Country,Down sheep, with its

large form and strong constitution, and the ' Improved Hampshire Down,'

with its more symmetrical form, better flesh, and finer wool. In each type

their tendency to early maturity, which has given this breed of sheep their

liigh character, has been properly preserved ; and this is evidently a great

point with the breeders.
" In the shearling rams great size, and, in most instances, excellent

quality of flesh and wool arc found ; but the acceptance of a black face as a

type of the breed has led, in many instances, to a tendencji- to rustiness, if not

to blackness, of the wool round the ears and poll ; we regard this as a grave

defect, which, in common with occasional thickness in the neck and scrag,

exhibits itself in some cases throughout all the classes.

" The above remarks are equally applicable to Class II., though there the

competition was much less.

" The competition in the shearling ewes was considerable, and in this class

especially the various characters of the Hampshire Down sheep Avere well repre-

sented, and the difficulties of the Judges proportionably enhanced.
" The theaves which took the first ])rizc were wonderfully good, with the

exception of their necks, which were too thin ; a tendency to blackness was
also observable roimd some of their polls. On the whole, we may remark that

the animals of this breed showed no improvement on those exhibited at the

Leeds Show
;
indeed, we think that the class did not come up to the standard

of 1861, if we except the shearling theaves. Berkshire contributed six out of

the nine winners, and Hants and Wilts the remainder."

The Oxfordshire Down class made up 62 entries, of which no
less than 40 were shearling rams ; and but for overfeeding—wliicli

had sadly crippled the resources of two successful exhibitors of

former years—the array would have been much larger. Still the

Judges report that " each class contained some very good sheep,

and they must altogether be considered as (juite up to the mark.
The theaves, especially, had not by any means that uniformity

which they ought to possess, and the same men were obliged to

resort to sheep of different types to make up their pens." Another
Judge observes: " I consider them a very useful class of sheep

;

but the quality of their mutton is rather too loose to please me."
Many of them in their faces showed a strong affinity to the Cots-

wold sheep, and among the prize theaves many of the heads
bordered on the Leicester. The Judges' attention cannot be
too strongly directed to the habit of " cutting down." Immedi-
ately after Christmas they are housed, and half the avooI is cut
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off; and the perpetual trimming into shape which goes on
enables the animal to fill the eye, to the great disadvantage of

those which have been fairly shorn. Mr. Charles Gillett, of

Cote House, Bampton, had all the first prizes, as well as a second
and third.

The three classes of Dorset Sheep only commanded IS entries,

and these came from only three exhibitors. Mr. Danger's entries

won the two head-prizes in each class ; in fact, only two sheep, the

property of Messrs. Bond and Paull, returned without a prize or a

commendation. This very old breed is kept in large flocks on
the high lands of Dorset and Somerset, and derives its peculiar

value from its early production of lambs, and its aptitude to

have twins with the fewest casualties. With " the Sale ewes "

the Southdown ram is used, and early in October they are sold

at Weyhill Fair to graziers in the Isle of Wight, Hampshire,
and Sussex, who provide the earliest lamb supplies to the metro-

polis. In other respects it is behind many other breeds, and
lacks fattening properties. This may arise in a measure from
the fact that few breeders are graziers, and that the wether-

lambs are sold in store condition in the autumn of each year—

a

remark which applies peculiarly to Dorsetshire, where the

greatest number are kept. In Somersetshire they go by the

name of Somersetshire or Improved Dorsets, and there (seeing

that the breeders graze as well) their fattening properties are

better developed. The two-tooth wethers in Somersetshire be-

come fat in May, when they are 15 months old, and kill well as

regards quality of mutton. " The competition in these classes

was very limited, but the animals exhibited were of very superior

quality, and represented admirably the character and excellence

of the breed."

The Mountain Classes presented sheep of every variety

—

" Exmoor Mountain, or Lonk," Cheviot, "Limestone Moun-
tain, or Farleton Knott," and " Scotch Mountain ;" and if the

pure Lonk won all the first and two of the second prizes for the

Forest of Bowland, the Cheviots stood second as shearling ewes,

and the Exmoors monopolised all the third prizes.

The class earned the report of " not numerous, but very good
indeed ; in size, mutton, and wool the Lonks were the best we
ever saw, and a pen of Cheviot shearlings (which proved to be

Colonel Pennant's) were exceedingly good. The Exmoor
sheep, though rather small in size, handled well, and turned up
very beautiful firm mutton." Few sheep have been more im-
proved than the Exmoors during the last thirty years : their

weight at the beginning of that period could not have been

more than 56 lbs., whereas Mr. Quartly's pure-bred wethers at

Smithfield last year weighed just three times that amount. All
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the five Lonk winners (two of which belonged to Mr. Eastwood
and three to Mr. Jonathan Peel) are of a breed which has inha-

bited the Yorkshire and the Lancashire hills time out of mind.

Mr. Peel brought out "Mountain King," who has won nearly

fifty prizes in six years, for the last time, and with " Mountain
King's Son " as his second finished his unchequered career.

His fleece was found afterwards to weigh 17 lbs. It is a York-
shire boast that where " Lonks thrive, Cheviots would die

;"

and some of the breed are about to be crossed with the native

hill-breeds in the Pyrenees, and with the black-faces of Scot-

land.

Pigs.

The JPiff Classes were as usual very large, comprising no less

than 70 boars, 98 sows, and 26 pens of sow-pigs above 4 and
under 8 months. The Berkshires had for the first time two dis-

tinct classes, which filled well. The head prizes in both of

them were won by the entries of the late Sir Robert Throck-
morton, who had been alike fortunate at the Warwick Show in

the mixed class for sows of a large breed. Lord Wenlock held

the same place that he did last year, as first and second with

sows of a small white breed
;

and, as then, a pen from the

Prince Consort's Shawe Farm, at Windsor, was highly com-
mended. Mr. George Sexton well sustained the fame of his

"Improved Suffolks " by three firsts and a second in the small

black-breed classes ; and five firsts and two seconds were the re-

ward of Mr. Wainman, Avith the large, middle, and small white

lireeds. This gentleman's old " Golden Dream " appeared un-

successfully in Class VI., though still pretty blooming after

rearing 153 pigs at 13 farrows; and it may be mentioned that

"Silver Wing," which won in the class of sows of the small

white breed, is the daughter of " Silver Hair," the first prize

winner in the same class at Leeds last year. Mr. Wainman's
" Missing Link " exactly carried out the spirit of her name by
taking off the first prize for sows of the middle breed, and
blended the size of the large with the shape of the small. As a
thrifty, weight-making pig this breed cannot be excelled, and
among the Yorkshire cottagers it is especially popular.

One of the Judges has given us his opinion on the classes

as follows :

—

" Class I. Boars of a large breed.—In this class there were some good boars of

the sort, but possessing no extraordinary merit, with the exception of their

size. •

"Class II. Boars of tha small ivJtite hreed.—In this class we found some
extraordinarily good boars, surpassing, as I think, anything shown at Leeds or

elsewhere. We had great diiSculty in awarding the prizes, and my brother

Judges and myself came to the conclusion that this was an unusually good class
;
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consequently it was generally liiglily commended. To Mr. George Mangles was
assigned the second place and the reserved number, with, his ' Prizetaker ' and
' Lottery,' of the Yorkshire and Cumberland breed. The tirst prize went to

Mr. Gavin's ' Roger Bacon,' a cross between Lord Wenlock's ' Cato ' and the

Prince Consort's ' Windsor Lass.'

"Class in. Boars of the small black Ireed.—Here the first and second prize

pigs (Messrs. Sexton's and Crisp's) were very good, as also the highly-com-
mended ones belonging to the same gentlemen. It was a very good class, but
not so good on the whole as Class II.

" Class IV. Boars of the Bvrhshire Breed.—In this class I cannot say much
of a flattering nature, as I think I never saw the Berkshires show to so little

advantage at any of the Society's meetings,—take Warwick, for instance, as a

contrast, where they were first-rate.

"Class V. Boars not eligible for the preceding Classes.-—In this class some
ver'y good and useful animals were sho\vn, combuiing quality and quantity

with ajJtitudc to fatten,—a most valuable sort to encourage.
" In Class VI., for sows of the large breed, as with the boars of this

kind, nothing struck us as extraordinary but their size. In Class VII., for

sows of the small white breed, we came to an extraordinarily good class of

animals, among which we had great difficulty in choosing the best. The first

prize (Mr. Wainman's ' Silver Wing ') was a beautiful specimen of what a pig

should be ; the second (Mr. Steam's ' Victoria ') and several others came close in

her wake, and it was agreed by all three of us that we never saw so good a

class generally. Class VlIL, for sows of the small black breed, was good, but
not quite equal to the last, although the first and second prize i^ens (Mr. Sex-
ton's) were a credit to their owner, and the class was generally commended. Of
Class IX., sows of the Berkshire breed, we can only remark that they were
better than the boars, but did not show the improvement which they might
have done with stricter attention to breeding. Class X., sows of the middle
iDreed, quite kept up the reputation of their sort, as a most useful one to

encourage. In Class XL, for young sows of a large Ijreed, there were only three

pens, but these were good specimens of their kind. We now come to the

quality-lot. Class XII., pens of j'oung sows of a small white breed, the first and
second of which (Lord Wenlock's) would be hard to beat at any show. They
were magnificent, and as good as those exhibited b\' his lordshijD at Leeds,

which then struck me as being perfection. Class XIII., pen of small black

sows, quite equalled the boars of their kind. In Class XIV. the pens of young
Berkshire sows showed some signs of improvement, but with the exception of

the first pen (Rev. H. G. Baily's) there was little merit ; and in Class XV., pen
of young sows of the middle breed, we found some very useful animals, carrying

out the description given in Classes V. and X., especially the first prize pen
(Mr. Wainman's)."

Anotter Judge adds the following remarks :

—

" So excellent were some of the classes that the Judges were occupied for nearly

seven hours in making their awards, and nearly two hours were bestowed on

one class alone. Nothing could speak more strongly for the great merit of the

animals exhibited. Visitors to the Show who run their eye over the pens,

and see most of these obese creatures lying down, cannot possibly arrive at a

just estimate of their several merits. Pigs (of all animals required for breeding

purposes) should not only be seen standing, but walking, and how often is the

effort to accomiilish the latter feat abortive ? Hence the formation of feet and
legs to carry such a weight of fat and progeny must not be overlooked, and
such defects cannot be perceived in a good bed of straw. I think the breeding

too closely in and in should be particularly guarded against. Weak ancles,

loss of tails, and want of hair (which was rather apparent in some of the
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animals before us), are sure tokens of it, and thrift, size, and robustness are sacri-

ficed to an over-desire for quality. The Berkshires, though not numerous,

presented a good appearance, and some admirable specimens were shown, pos-

sessing size and constitution eminently quaUfying them as a " good sort " for

farmers, easily kept, excellent foragers, and showing meat close and dense in

grain, without much offal. The Suffolk pigs were very meritorious, hut did

not possess powers of locomotion to the same degree as the Berkshires. In
examining the classes I could not fail to he struck with the great difference in

size of the pigs of the ' small breed.' Would it not be well that they should

be more jjartieularly defined ? as some of those exhibited in that class were quite

as large as some of those shown among the large breeds."

To this latter remark we may add that the line of demarca-
tion is so undefined that pigs exhibited in the Society's pens as of

the "small breed" one year, have appeared among the "middle
breed " in the following.

VVe have thus endeavoured to sketch out the leading features

of this great International Meeting, and we cannot conclude

without mentioning how much our labours would be simplified

if the different sets of Judges would meet, either as soon as the

adjudication is over or before they leave the town, and decide

upon a brief report of the classes they have inspected.

XXVIII.— The Stewards^ Report on the Implements Exhibited at

the Battersea Meeting, and on the Steam Trials at Famingham.

The year 1862 being truly a year of Exhibitions, the industry

and productive powers of the Implement Makers have been
severely tried. The public, after seeing the Implements in the
" Eastern Annexe " of the International Exhibition, might well

have imagined that there would be a falling off in the number
and character of those to be exhibited in the Show-yard at

Battersea, as compared with the display at former Meetings.

But a survey of the Show-yard soon dispelled any such idea, and
a glance at the Catalogue showed a list of 273 exhibitors ; of

5094 entries ; and a money value on priced entries of 84,528/. ; to

which, if the value of the unpriced articles in the Miscellaneous

Department be added, the total value of the goods exhibited may
be fairly set at about 100,000/. One exhibitor alone brought
machines and implements worth 4910/.

The effect of improved machinery and tools in the exhibitors'

workshops was very visible in the workmanship displayed on the

stands. Never was the standard of excellence so high, or perfec-

tion so nearly approached, with but few exceptions, in the work-
manship and materials.

It would appear invidious to particularise the well-known
productions of many of the exhibitors ; suffice it to say, that

those who have taken prizes at former Meetings appeared on
this occasion fully to maintain their reputation and position.
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The macliinery in motion greatly attracted the attention of

visitors. Many machines were novel and interesting, and will

undoubtedly be found useful in practice. Among those which,
for their originality, deserve particular notice, we may mention
the following :

—

Bradford's Washing and Drying Machine for Steam Power. Art. 2357.
Chandler's Breadmaking Machine. Art. 48.

Child's American Potato Digger. Art. 2112.

Child's Grain Separator. Art. 5037.

Eaton's Corn Dressing and Sacking Machine. Art. 283.

Gardner's Patent Drop Platform lor Pveaping Machines. Art. 2115.
Garrett's Application of Air to the Threshing Machine. Art. 20.

Grant's Portable Pailway for Farms. Art. 2118.
Grant's Trucks for Farms. Art. 2119.

Green's Balance Sowing Machine. Art. 4518.

Hall's Cabinet Mangle. Art. 364.

Hayes' Straw Elevator. Art. 547.

Hancock's Butter-making Machine. Art. 4592.
Howard's Potato Plough! Art. 203.

Loom's Brick and Tile Machine. Art. 5008.

Maynard's Chaff Cutter. Art. 5010.

Nalder's Threshing Machine, fitted with elastic joints for saving oil and
friction. Art. 5062.

Eansome, S. E., and Co.'s Lifting Jack. Art. 3764.

Eansomes and Sims' Adaptation of Wright's Straw Elevator and Threshing
Machine. Art. 1936.

Piansomes and Sims' (Brinsmead and Lawrence's) Adjustable Corn Screen.

Art. 1949.
Eansome, S. E., and Co.'s Automaton Mouse-trap. Art. 3747.

Smith's Enamelled Clay Articles. Stand 163.

Underhill's Corn Elevator. Art. 1246.
Webb's Gates. Art. 3921.

Wright's Straw Elevator. Art. 5048.

Young's Double Drill Drop Sowing Machine, for Mangold, Bfeet, and Turnip.

Art. 367.

The whole of the above appeared to be ingenious and useful

;

some were seen in operation, and if this had been the case with

all, an opinion might have been formed which would have been
of greater public value.

From the difficulty of obtaining the requisite accommodation
so near to the metropolis, the Society did not deem it expedient

to have general trials of Implements at this Meeting
;
but, con-

sidering the importance of steam cultivation to the public, deter-

mined to provide sufficient field-room to enable each exhibitor to

show, in his own way, what he could do. Land was provided

at Sutton and Horton-Kirby, near the Farningham station on the

Chatham and Dover Railway, where, although the soil varied

greatly in character, the difference was not of much importance,

because the trials were not competitive. Each exhibitor could

explain to his friends and the public the circumstances under

which he was placed, and the position he occupied was deter-

mined by lot, hence there could be no just cause for complaint.
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" The engraving at p. 397 represents the apparatus of Mr. William
Smith of VVoolston, as it appeared at work, a represents the
cultivator, bbb the anchors, and c the windlass. He also exhi-
bited a second set of implements, called No. 3, of which the
following is the engraving.

Smith's Patent Steam Cultivator, Marlied No. 3 B.

Mr. Smith states that

—

" The 6-inch share in the No. 3 implement smashes up all the ground, and
each time clears a width of from 10 to 11 inches. The anchors are claw-

hooks, which are easily moved to adjust the ropes to irregular hedges, and are

especially required when working the combined machine to do headlands with

the rest of the field, without shifting the tackle."

He also exhibited a combined machine, as shown beneath, and

described by himself.

Smitli's Patent Combined Machine.

"The machine consists of a common Sufiblk drill, but which, instead of

using the ordinary levers, has three three-tined cultivators firmly fixed to a
strong bar in the front of the machine ; behind each of the tines there are

tubes and a seed coulter, behind whicli the harrow is fixed, to be used when
necessary. The machine is guided by a wheel-lever acting ujxin a pair of

wheels in the front of the machine. The turning at land's end is effected by
the draught and back ropes passing through a peculiar turning bow, bringing

the machine round in its own space. The depth of work is regiilated by
wheels on each of the three cultivators. This implement effectually cultivates,

drills, and harrows land at one operation ; and is serviceable to prepare for
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barley or oats after turnips fed on the land, for wheat after teans or peas, or

for cross-cultivating and drilling beans on land that has been smashed in the

autumn. It can be used as a cultivator only, and is the most effective on
liglit land. The power required to work it is about the same as that required

to work No. 3."

The steam-engine was made by Butlin, nominally of lO-horse

power, fitted up with an apparatus for superheating the steam.

The whole of his appliances were of good practical character,

with a view to general utility. One of the hardest and roughest

of the plots fell to Mr. Smith's lot, notwithstanding which his

implements worked in a very satisfactory manner. Mr. Smith
certainly is deserving of great credit for his skill and perse-

verance, in demonstrating the practicability of cultivating the

soil, with profit to the agriculturist.

John Fowler, jun., of 28, Cornhill, London, exhibited several

articles for steam-cultivation. He showed three sets at work at

Farningham.
The principal set consisted of a 14-horse-power self-moving

steam-engine, fitted with his patent winding " grip " pulley and
anchor. Moved by the action of the traction-rope, it drew occa-

sionally a four-furrow plough with a peculiar kind of breast,

which in that form he terms a " digger." Having shown the

digger, he then put one of his common four-furrow ploughs in

operation. The work done by both these implements was very

good, although the land upon which they operated was too light.

Had it been heavier, the result shown would have been still more
to the advantage of the implements.

The second set consisted of a 10-horse power steam-engine,

which gave motion to the winding " grip " pulley, and, by an

ingenious mechanical movement, to one of the anchors which
moved both the anchor and the engine of the ordinary construc-

tion along the headland. This arrangement enables the farmer to

work this set with facility with any engine he may have in his

possession. The land in this instance was better adapted for

showing the work done by the implements, which Avas good.

The implements used were similar to those worked by the

former or principal set.

The mechanical arrangements of both the foregoing sets

demonstrate the ability and care of the exhibitor, and, had the

trials been competitive, he would probably have retained the

position he has gained on former occasions.

He also showed a third set at work, consisting of an 8-horse

engine, which drove a stationary windlass, moving winding
drums placed horizontally. It worked a five-tined cultivator,

and appeai'ed to do a great deal of work ; but the mechanical

arrangement of the windlass was not pleasing. This set did not
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work on the second day, owing, it is said, to a disarrangement of

the slide-valve of the steam-engine.

Messrs. Howard of Bedford exhibited and worked a cultivator,

and a plough of recent invention. They were each worked by a

steam-engine of 10-horse nominal power. The engines were
stationary when at work, and one of them was fitted with loco-

motive arrangements, which would enable it to take the cultivator

and tackle from field to field.

Messrs. Howard's arrangements with respect to windlasses and
anchors are very similar to those of Mr. Wm. Smith ; but they

have introduced several ingenious mechanical improvements,
some of which have been brought out since the Leeds Meeting.

The drums of the windlasses are enlarged in diameter, and the

diameter of the wheels is increased, so as to bring the driving-

shaft to the proper height for coupling with the steam-engine.

The fixed "brakes" are dispensed with, and an ingenious con-

trivance is introduced, which effectually prevents undue slack-

ness in the unemployed rope, and this without that loss of power
which the previous use of the brake entailed.

As an improvement on the rope porters or carriers, a lever has

been introduced which enables the boys to shift them with greater

ease. Their cultivator is mounted on higher wheels than formerly,

and they use a new description of " tine," into which is fixed a

thin "cutting-blade," which cuts the soil in a more effectual

manner, and, it is asserted, with less power than was formerly

required. They have also applied a harrow, which they attach

to the side of the cultivator, so as to answer the twofold purpose

of bringing weeds to the surface, and harrowing out the wheel-

tracks. By an alteration in the curve of the flukes, the anchor is

enabled to enter the ground without the tedious operation of

digging holes for their insertion.

The plough consists of an iron framing mounted on wheels
;

and the ploughs are attached to a lever arrangement, enabling

one set to be out of use when the other set are at work. The
ploughs are fitted with two sets of mould-boards, right and left-

handed, so that the field may be commenced at, and worked from

either side at pleasure. A locking motion applied to the two

land-wheels accomplishes the steerage of the implement.

The land upon which these Implements worked was too light

to afford a real test of their capabilities, but they did their work
satisfactorily as far as observed.

Mr. John Allin Williams of Baydon exhibited a steam-plough,

consisting of an iron frame carried by four wheels ; to that frame

were attached six ploughs of the ordinary construction, means
being provided for lowering the " beams " of the ploughs into the

ground by screws fitted for that purpose. Three of the ploughs
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were attached to each end of the frame, one set balancing the

other ; and arrangements were provided to raise either set, and

alU)w the other to work. The writer did not see the Implement
at work, but it appeared to be too complex, and it was thought

that it would ofler too many obstructions for working upon foul

land.

Mr. Williams also exhibited a cultivator, which was carried

by an iron frame on two wheels. The tines were fixed to levers,

and the ends of these levers could be lowered by screws, accord-

ing to the depth of cultivation desired. It did not appear to be

well adapted for entering hard ground, and when first started

made but indifferent work.

Messrs. Brown and May of Devizes exhibited a steam-culti-

vating apparatus, the arrangements of which were very similar

to Mr, VVilliam Smith's. The pinions were struck out of

gear by levers, and the principal difference consisted in having

the brakes applied to the pinion-shafts. This arrangement

rendered them self-acting, as the working-shaft revolved in

that direction, which would lift the brake, and the shaft in con-

nection with the slack-rope would apply the brake in a service-

able manner.

The cultivator resembled Smith's ; it appeared to be strong

and well made. The implement was not observed in work, and
the Exhibitor directed the attention of the Stewards more particu-

larly to the brakes.

Messrs. Tasker and Sons of Andover exhibited a set of Imple-
ments for cultivating by steam power, the arrangements of which
were generally in accordance with Smith's system, so far as

anchors, ropes, and scarifier are concerned ; and their peculiar

improvement consisted of a newly-invented windlass. The fol-

lowing is the description and detail, given by the Exhibitors, of

the advantages they claim for the novelty :

—

" 1st. The drums (on which the wire ropes are circled) and the driving

pulley are mounted on one axle, which axle is also the support of the whole
h'ame when moved from place to place.

" 2nd. The drums receive motion from gearing contained within themselves,

rendering it impossible for the rope to receive damage by coming in contact

with the toothed wheels.
" 3rd. The driving-pulley being situated between the winding-drums, the

power is given directly from the engine to the centre of the windlass, which
remains perfectly still when at work.

" 4th. The windlass is ca])able of being stopped and started when the engine
is ri;nning at full speed. The management of the implement propelled rests

with the windlass man only, which is a great safeguard against accidents.
" 5th. Friction brakes being the means of starting and stopping the drums

(by fixing the wheel having internal gear), and these brakes being adjustable
to any amount of adhesive power required, it follows that if the implement
come in contact with hidden rocky substances, or roots of trees offering greater

VOL. XXIII. 2 D
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resistance to the implement propelled than tlio power of adhesion in the

brakes, but less than the power of the engine, the brakes would slip, the

implement stop, the engine keep nmning, and all breakages and stopping of

cogs would be prevented.
" 6th. As the engine is continually running, it is obvious that single-cylinder

engines maybe used with advantage with this windlass ; whereas their iise with
other machinery is attended with considerable loss of time, and risk, as the

engine would require to be stopped to reverse the action of the drums each

time the implement arrived at the headland.
" 7th. The same brake that causes the rotation of the drums when fixed,

exerts when liberated sufficient power to cheek the delivery of the slake rope,

so as to keep it off the gi-ound, and, being adjustable, any amount of pressure

can be obtained, as the resistance of the soil and other circumstances may
dictate."

The apparatus appeared to work very well in the field, but

the plot of ground occupied by the exhibitor was certainly the

most difficult of all to work.

Messrs. Coleman and Sons, of Chelmsford, exhibited a set of

steam-cultivating apparatus, invented by Yarrow and Hilditch,

of London, which is fairly represented in the following

engraving (p. 403).

a a are the two cultivators, as made by Coleman
; b, the

anchor. The system consists in having a steam-engine moving
on one of the headlands, fitted with winding reversible gearing

;

at the other headland is the anchor, with a pulley, round which
the rope works. We will suppose the apparatus to be at rest,

with both cultivators in the middle of the field. Upon starting

the engine, one of the cultivators will commence working, and
travel towards the engine, Avhile the other will travel towards

the anchor, doing no work. When one cultivator has reached

the engine, and the other has reached the anchor, if the motion

be reversed, that cultivator now at the anchor moves, working,

towards the middle of the field ; while the other moves, doing

no work, from the engine towards the middle of the field, and
so on alternately.

It will be seen that the anchorage has no great strain upon it,

as it has only to resist the force required to draw the implement
doing no work ; and half the rope employed is only subjected

to that light strain.

Objections may be raised to the necessity of having two
cultivators, but these are not in themselves expensive imple-

ments, and the saving in wear and tear of ropes may be a good
answer to the objection. It requires no more men to work this

system than that of others. It worked very well, and is certainly

worthy of consideration where cultivating or scarifying is pre-

ferred. For ploughing it is not clear that it would be found

admissible.

Although not entered for exhibition, the stewards granted

permission
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permission to Mr. J. S. Evendcn, of Meopham, to put his system
of steam-cultivation to work.

This apparatus consisted of an 8-horse power steam-engine,

which drew two Kentish turnwrest ploughs at the rate of 280
feet per minute ; the work was well done, but the number of

hands employed—8 men and 1 boy— and the time occupied in

turning at the headlands, rendered it too expensive for prac-

tical use.

A careful examination of the improved machinery now brought

into use will show that advances have been made sufficient to

prove that steam-cultivation is now becoming a great fact.

Still more requires to be done. A deficiency of strength in

some parts of the machinery employed is apparent, and will

undoubtedly attract the attention of the manufacturers. Most
of the improvements tend to lessen wear and tear, and to give

greater facilities in Avorking
;
yet it seems that the actual cost of

doing a given amount of work is not materially lessened, and
the calculation of the cost of working, deduced from the experi-

ments made at Boxted Lodge in 185G, is not now far from the

truth, viz., 7s. ^\d. per acre, for ploughing land to the depth

that it could be ploughed by three horses.

It is desirable that the owners of steam ploughs and cultivators

should keep a journal into which should be entered the daily-

practical results, stating the number of hours of working, the

quantity of land ploughed or cultivated, the time lost by inter-

ruption for repairs, and the nature and cost of those repairs.

Such records would be' more valuable for the Society's Journal,

and as <a guide to the practical farmer, than reports of trials and
experiments, which must necessarily be too short to obtain all

the facts required.

In conclusion, a caution may be given, which may prove " a

word in season " to the users of steam cultivators. We find that

Mr. A's cultivator is worked by a steam-engine of 10-horse

power ; Mr. B's by one of 8-horse power. Mr. C, having one

of Messrs. 's engines, may say to himself, "Why should I

not purchase a set of cultivating tackle, and work it by my
steam-engine ? " For his guidance, it may be stated that few

sets require less than the actual power of 20 horses, and the

additional power is obtained by working steam of great pressure.

It thus becomes necessary that Mr. C should inquire particularly

as to the strength of his boiler ; for unless care and caution be

exercised, many mishaps, such as from the bursting of boilers

when they become worn, will assuredly take place.
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ABSTRACT REPORT OF AGRICULTURAL
DISCUSSIONS.

Meeting of Weekly Council, Feb. 12th, 18G2. Sir E. Kerrison, Bart.,

M.P., in the Chair.

At this meeting a letter was read from Mr. W. Pryor, President of

the Nova Scotia Literary and Scientific Society, calling attention to the

Mclilotus leucanfha major, or Bokhara clover, as a plant well adapted

to the climate of Great Britain. The letter was accompanied by a

sample of fibre, roughly prepared, with a view to showing that this

plant may not only be of value for paper manufactm-e, but of some
national imi)ortancc as a cheap material for many varieties of textile

fabrics, and may engage more attention just now when a dearth of

cotton-wool is feared. The samples of fibre, it was explained, had
been exposed to tlie weather all winter ; which exposure, if on the

one hand it reduced its strength, on the other proved its durability

and fitness for scutching. The manuring or cropping might be done

at several times during the season, according to the desired fineness

or otherwise of the fibre, as it grows six feet high before seeding. In

the sample the remaining wood showed the medium growth of the

plant when cropped. This plant grown, mown, and cm'ed like hay,

and treated in all respects after the American process of cottonizing

flax, now successfully and largely adopted in the Northern States (see

the article in ' Hunt's Merchants' Magazine,' for May), might prove

of great importance to the manufacturer.

A parcel of seeds of Chinese vegetables, sent by Captain J. H.
Lawrence Ai-cher, 60th Eifles, were distributed among some of the

members present for trial.

Mr. Charles Barnet, Member of Coimcil, reported the following :—

-

AccouxT OP Burmese Wheat grown at Strattox.

" December 17th, 1859, dibbled .88 poles of gravel land, after tares

mown and late turni2)s fed off
;
quantity sown, J of a peck ; in full

bloom July 15th; reaped August 27th; j)roduce 12 bushels, weight

01 lbs. per bushel ; straw 881 lbs. : cavings and chaff 91 lbs."

Meeting of WeeJcly Coimcil, Feb. 2Cith. Mr. Eaymond Barkeb,
Vice-President, in the Chair,

j

Adulteration of Oilcake.

An extract of a letter was read from Messrs. Eyre and Co., of Hull,

calling the attention of landlords to the fraud thus committed upon
incoming tenants in those cases where they have to pay a part of the

outgoing tenant's cake-bill—" unless bran, nut-cake, rice-meal, &c.,

arc Jis valuable to the land as cakes made entirely from linseed."
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Mr. FitERE called attention to tlie importance of steadily maintain-
ing the artificial fertility of the soil for the economical production of
crops. Allo\yances to outgoing tenants for oilcake consimaed are one
important means to this end.

Mr. Fisher Hobbs reminded the Society of a discussion held in

that room a few years since upon the subject, when it was remarked by
one or two large oilcake crushers, that they made many varieties of cake
—even as many as nine or ten different sorts—but that one of them
only was a genuine article ! He referred to Lincolnshire as a county
where the custom prevailed of remimerating the outgoing tenant for

unexhausted improvements ; and suggested that on some future occa-
sion a paper should be prepared on this subject.

EussiAN Agriculture.

Mr. Frere next brought under the notice of the Society a concise

and interesting rejiort of the proceedings of the Imperial Agricultiu-al

Society of Moscow during the year 1860, acknowledging his obliga-

tions to M. SjiJ)oiUTofi" of the Eussian Embassy for explanations

respecting Eussian weights, &c. Eussian agxiculture appears to be

now undergoing an important crisis, arising chiefly out of the recent

emancipation of the serfs. It cannot stand still. It must either

relapse—if not utterly collapse—or assimie new life and energy fi'om

that measure. Most probably the first effect will be imfavoiu'able to

agriculture ; but in the end it may be hoped that this righteous act

will meet with its due reward. Any such crisis in that gi'eat empire

must exercise an important influence on om' imjiorts. On the face of

the report of the Imperial Agricultural Society, it is evident that

social and financial questions are more ui'gent in Eussia, than those

which relate to scientific agTiculture. In his opening address, M.
Alexander Kochelew, the president, answering the objection that

theii" discussions were not sufficiently practical, says :—" How can

we discuss the proper management of woods, when we hardly

know whether our forests arc our own ? How can wo improve oiu"

stock when om- herds are wasted by epidemics and plimdered in

spite of the police ? How can we afford ourselves new implements

when we cannot procure that capital which is indispensable ? How
can we arrange systems of cultm-e when uncertain as to our workmen,
whether labour is free or compulsory '? And this free labour"—are wc
sure it will not be subject to all kinds of imcertainties by the infrac-

tion of contracts on the part of the workmen ? All these questions

bear more directly at this moment upon rm-al economy than any other

discussion with regard to soils, implements, &c."

The report divides itself into two branches : the first, on " Questions

Economiques ;
" and second, " Questions Pratiques." The first ques-

tion of general economy which came before the Society was a proposal

for the establishment of an association of farm-bailiffs ; the associa-

tion being required to stand security for each of its members. It

appears that the Society prudently declined to take the initiative in

that matter. The next question considered was, that of offering jn-izes

for essays on the best methods of employing free labour. At the
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third meeting the Minister of the Imperial Domain expressed the in-

tention of giving prizes to those proprietors who had already intro-

duced free labour", if there were any jiersons qualified to compete for

those prizes—•" sil y a en Russie des cconomes pareils." At the fom-th

sitting, M. Chatiloff brought under notice some leading points affect-

ing the Eussian agricultui-ist, viz. the difficulties to which they were

exposed by an inadequate amoimt of capital ; the need of a change in

the passports furnished to workmen ; and the want of power to enforce

simi)lo written agreements and contracts. At the same time he gives

an interesting calculation of the amount of capital required for farm-

ing in different provinces of the empire. In the governments of

Kiasan and Toula he calculated that a farm of 270 acres (English)

would require a capital of 21. lis. per acre ; whilst in the government
of Moscow 3?. 14s. per acre would be needed.

In conclusion, it was resolved—first, by a majority of 29 to 10, that

compulsory labom* is out of the question, as being incompatible with

personal freedom
;
secondly, by a majority of 3G to 1, that this Society,

whilst admitting the necessity of introducing free labom-, exjiresses a

conviction that, for want of private capital, its introduction would
encounter insm-mountable obstacles.

At the fifth meeting of the Society the relations between workmen
and employer were discussed ; and it was j^roposed that pass-books

(livrets) must be substituted for passports, and in those livrets should

be entered the terms of the agreement between the master and his

workman. It was further m-ged that contracts vsi-itten on plain paper

should be made binding ; and that a breach of such contracts should

be met with prompt punishment, after an oral and jjublic hearing

before a magistrate. At the next sitting of the Society, the propriety

of instituting model farms in different provinces was discussed ; and
the committee report favom-ably on the suggestion, and invite the co-

operation of local proprietors and agriciiltui-ists. The next point

considered was that of di'ainage and irrigation, in reference to which
the office of the Imperial Domain had taken the initiative. Then
followed what may be termed a " national grievance ; " the question

of horse-stealing was brought forward, which it was said could not

be put down without a change in the criminal law, and the institution

of trial by jury, oral pleading, and publicity at the trial. At the next

sitting was considered the importance of the organization of Banques
Terriioriales, as a remedy for the existing want of funds for the

payment of wages, and for the diflficidties under which the landed
proprietors laboiu-ed in raising money on the secm'ity of the land.

We now come to the " Questionsp-atiques
"—the joractical discussions

;

and upon the first of these—the drying of gi-ain—English farmers
have still some lessons to learn. It was resolved that every gi'ain

must be di-ied equally throughout ; that all the grains should be
equally dried ; and that so much heat must be applied as will come
short of destroying the germ. Out of these questions natm-ally arose
the following points : What is the right temperatm-e for drying ?

—

how long ought the heat to be applied ?—what degree of di-yness or

heat destroys the germ ?—what produces the sweating of the grain
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after it has been in tlie kiln ?—and lastly (a question wliicli often

comes before the English famer in a damp season), when the gi'ain

has been properly dried, how much will it have increased in specific

gi-avity, and how much mil it have decreased in voliune ?

The establishment of a chemical laboratory in connection with

the Society's farm,—an offer from an American implement-maker
to open a store for the sale of his implements,— the merits of

a reaping-machine of home manufacture (the cost of which was
to be 261., and which, according to local report (au, dire des eco-

nomcs des pays), covldi reap 21^ acres per day!),—experiments with
manm-es and reports upon foreign implements,—were severally dis-

cussed. After this, the Society considered whether arrangements
could not be made for secm-ing a supply of common salt, duty free,

for the use of stock ; and whether it might not be so mixed with

pitch and tar that it would still be available for stock, althoiigh not

serviceable for the use of man. The question of horse-stealing then

came again under notice ; and it was debated whether, in connection

with free labour, it was necessary or desii'able to send the horses to

pasturage, or keep them in stables ? whether they should be supplied

with green or dry food ? and in either case what was the due relation

between pastm-c and arable land ? Thereupon it was resolved that,

when land is farmed on the three-course, horses cannot profitably be
kejjt in a stable, but must feed on the fallow and in the ravines and
forests ; but that, where there arc artificial meadows and improved
implements, horses may be stabled.

The Society has also a department for foreign correspondence, and
had received some seasonable information from Bohemia. In that

country, when serfdom and feudal service were abolished, attempts

had been made to lease lauds to farmers, which had utterly failed.

The farmers in qiiestion did not fulfil their engagements, and utterly

ruined the properties ; so that the landlords, after experiencing heavy

losses, foimd themselves obliged to break with them, in order to

save the remains of their fortunes : an indication this, that some
of the obligations inserted in our leases are not quite so superfluous

as may be sometimes supposed. On the other hand, it is said that

the peasants of Bohemia, being exempt from forced service, farm

their own land with tolerable success.

The Eeport concludes ^\'ith an account of the Society's own
model farm. This farm, situated in the government of Moscow,
consists of 712 English acres, and is rented at 40/. 3s., or Is. \^d.

per acre. Of the whole number of acres, 405 were imder the

plougli, 24 held as mcfairie—that is, leased out to peasants on con-

dition of sharing in the fruits—27 in herbs, 68 consisted of wood,

30 of high road, 13^ of fann roads, 108 of ponds, marshes, and
copses, and 27 acres were devoted to the experimental field. The
com-se of arable farming was 10 shifts. First year, rye, with a full

coating of manure, at the rate of 14^ tons the acre
;
second, iiotatocs

;

third, oats, with English seed ; for the fourth and fifth years, a

layer {lierhes fourrageres) ; sixth and seventh, green crop (jjlnntes

fotirrcKjcrcs)
;
eighth, pastiu'c

;
ninth, Eussian oats ; and in the tenth
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year, fallow. The ploughing was 5 inches deep ; the manure was

covered by ploughing without a coulter, the field being subsoiled to a

further depth of 5 inches. The rye was preceded by vetches and
" spcrgules " (spurry or spm-ge), sown and fed. The land was broken

up in July, sown to rye in August, and the amoimt of crop gi-own was

21 bushels per acre. Tor potatoes, planted with from 7 to 8 tons of

manm-e, about 46 bushels of seed were used per acre, and the crop was

288 bushels per acre. After potatoes, oats were sown on the 5th of

May ; and a week after, a layer, partly of clover and 'partly of laiches

(CarezJ, was sown on the oats. Unless this Eussian Carex is a

superior variety, it is a rough sedgy gi-ass, which in other coimtries

would by no means be thought worthy of cultivation. The seed for

oats (English) amounted to 5^ bushels per acre, and the crop yielded

nearly 55 bushels per acre. Grass and clover layer followed, which

was made into hay, and produced about 19 cwt. to the acre on an

average. They used Nicholson's horse-rake and haymaking machine,

and Wood and Dray's mower, in addition to the scythe. After having

lain four years tmder green crops, the field was ploughed in the

autumn, harrowed, and sown in the spring with 5 bushels of Eussian

oats per acre, the produce of which was 30 bushels per acre, whilst the

English oats had previously yielded 35 bushels per acre. In this

experimental field they gi-ew again the Carex, also " spergules," and

vetches. They had also a plot of potatoes, to be followed by rye ; and

if the rye succeeds well after potatoes, that course -n-ill be considered

remunerative. Turnips have been tried, but failed
;

being partly

destroyed by insects, and partly burnt up by the severe drought in the

month of July. Pot-herbs also failed. Besides Wood's and Bm-gess

and Key's reapers, Wood and Dray's mowers and locomotive thrash-

ing machines have also been tried.

From these, which are the chief points in this Eeport, we gather

that the great difficulties the Eussian agricultm-ists have to contend

with are, fii'st, a want of capital, implying also a want of borrowing

power among the landed proprietors
;
again, in its turn implying the

want of a marketable title, which can only arise from a defective tenure

of land, for which the most obvious remedy is that recently adopted

in oui- Indian empii'e, of giving to the occupiers full and perfect

ownership. The defects in the law and its administration and the

practical working of the police system in Eussia are prominently

brought imder notice. When we are annually reminded of om- large

national expenditure for the administration of justice, and when in

om- respective districts we are sometimes inclined to grumble a little

at the demands made i:pon us for the maintenance of oiir rm-al police,

it is well not to lose sight of the very intimate connection subsisting

between a due administration of justice and the prosjierity of agri-

cultm-e. The proposal to substitute livrets, or pass-books, for the old

passports of the workmen, is worthy of our consideration. We know,
in the case of domestic servants, how desirous we are that they should

bring a good character from their last place. The object of these

livrets is, that they should be a passport to the worlanau from one

master to another, in the same way as the books whicli are fui'uished
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to joui'Dcymen in various trades in this country when they remove
from toMTi to town. Perhaps, owing to the operation of om* Poor-laws,
which give urgent reasons for employing all workmen, good, bad,

or indili'erent, and therefore paying them all at the same rate, the
importance of good character to the agi'icultm-al labourer, and the
additional value which ought to attach to his services, if he be really

a responsible, trustworthy man, has been too much overlooked. In our
more advanced state of agi-iculturo it would be a gain if the English
workman, instead of being hired annually, with or without a character,

at a statute fair, were passed on from one neighbourhood to another
with that kind of character which would be implied in the existence of
these livrets, or pass-books. There is yet another point in which we
have also a lesson to learn, viz.. What is the practical effect of dry-
ing corn upon its bulk? When corn is dried, what is the rela-

tion between the loss in volume or bulk, and the increase of weight per
bushel, or in specific gravity ? Practically the question often arises

whether we should sell oiu- wheat in a somewhat damp condition, in

August, or wait a week or two, imtil it had become dry, when it would
weigh 1 or 2 lbs. per bushel more, and perhaps realise an additional

2s. per quarter, but with a loss of bulk.

Meeting of Weekly Council, March \2th. Mr. Eatmond Baekbb,
Vice-President, in the Chair.

' Lecture by Professor Voelcker on Milk.

Professor Voelcker said : Milk is essentially an emulsion of fatty

particles in a solution of casein and milk-sugar. The fatty matter is

not contained in it in a free condition, but enclosed in a little cell,

consisting of casein, a substance which exists also in a state of solution

in milk, and is precipitated when milk gets sour ; in other words, the

butter is encased in ciu-d. These milk-globules are of different sizes

in different animals ; and even in animals of the same kind they vary

from the l-2000th to the l-4000th part of an inch. They are gene-

rally round, but sometimes egg-shaped. Certain yellow spots, called

epithelium cells, are generally found in minute quantities even in

sound milk. Besides the substances just mentioned, milk invariably

contains a certain proportion of mineral matter, which is essentially

the same as the incombustible part of bone. The ash of milk is rich

in phosphate of lime and phosphate of magnesia, or bone-earth.

Butter, cm-d, milk-sugar, and mineral substances arc then the normal
constituents of milk. In diseased milk we find a number of accidental

substances which, although they cannot always be identified by chemical

tests, may generally be recognised by the microscope. This is the case

with pus, or corrupt matter ; but even the microscope is not able in

all cases to decide whether the milk is wholesome or not.

In many instances food contains substances which have a decidedly

medicinal effect, and which, passing rapidly into the milk, convey to

it the same medicinal properties which the substances themselves
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possess. Tlius, if au auimal takes castor-oil iu considerable quan-

tities, the pui'gative effects of tlie oil pass into the milk. Coloui-ing

matters—the red in madder, the blue in indigo, and the tint of the

common weeds Mercurialis annua and Polygonum aviculare—likewise

pass into milk and colom- it. In like manner smelling substances

communicate a taste ; and it is thus that the tui-nip flavour is imparted

to milk.

The white appearance of milk is due to the milk-globtdes suspended

in it. As these globules are separated in the shape of cream, the

milk becomes clearer, and acquires a peculiar bluish tint, which is a

very good indication of its character. The less transparent milk is,

the better, and the more butter it contains. An extensive series of

analyses of milk, which I have made, has brought out this fact, that,

while the proportion of casein varies but in a trifling degree, the

amount of butter or fatty matter in milk is subject to very great varia-

tion. The following table will give some idea of the amount of

Composition of New Milk.

1. 2. 3. 4.

83'90 85-20 87-40 89-95
Butter 7-62 4-96 3-43 1*99

3-31 3-66 3-12 2-94
4-46 5-05 5-12 4-48
•71 1-13 •93 •64

100-00 100-00 100-00 100-00

Percentage of dry matters .

.

16-10 14-80 12-60 10-05

these variations. In the first sample you have, in round numbers, no
less than 7^ per cent, of butter ; in the second, 5 per cent. ; in the

third, 3^ per cent. ; and in the fourth, 2 per cent. These four

samples have been selected to show the widest range of variation

which I have met with in milk. The fii-st sample, which is an
exceedingly rich one, comes from the dairy of Mr. Harrison, of
Froster Court ; the second sample is richer in butter than ordinary

;

the third fairly represents the composition of milk of average good
quality ; and the last, milk of poor quality. They are all four genuine
milk, and not produced in any way abnormally. I ascribe the great

richness of the first to the extremely good pastm-e upon which the

cows were being fed at a season of the year when milk generally be-
comes richer in quality, but less in quantity—that is, in September
and October, and up to November. Generally speaking, milk is richer

in the fall, and poorer in the spring ; but if animals are stinted in

food in autumn, they yield not only little, but also poor milk. I will

now point out the great difierences in the comj)osition of the milk of
different animals. The following table shows the composition of
the milk of herbivorous animals, and one example of the milk of
carnivorous animals.
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Composition of the Milk of—

Cow. Human. Ass. Goat. Ewe. Carnivora
(Dog)-

Water .. ..

Butter

Milk sugar
Mineral mat-1

ters (ash) /

87 '02
3- 13
4'48
4- 77

•CO

100 '00

88*94
2- 67
3- 92
4- 33

•14

91-G5
•11

1^82
6^08

•34
1

5-54
4-08
4- 52

5-
8g|

7G-70
1-20

13-37
7-10

rc3

83-10
4- 45
5- 76
5-73

•96

67- 20
13- 30
14- 60
3*42

1-48

100-00 100-00 100-00 100-00 100-00 100-00

The milk of carnivorous animals is very much the richer in all the

various constituents, especially in casein or curd. No other food will

at all compare with it. Solid butcher's-mcat contains less real nutri-

ment and more n-ater than this description of milk. This will explain

at once the extreme difficulty of bringing up a puppy by hand. No
kind of food is sufficiently concentrated adequately to provide for the

noiu'ishment of a pujipy, strong beef-tea being perhaps the most
available substitute for that purpose. It is not only the amount of

cui-d, but also that of butter, which is so extremely large in the milk
of a bitch. The milk of carnivorous animals has another peculiarity,

viz. that it contains no milk-sugar at all. Milk-sugar is very abun-
dant in the milk of herbivorous animals

;
and, cm-iously enough, it

makes its appearance in the milk of carnivorous animals when, by
domestication, they become gradually accustomed to bread diet, and
increases mth the increased amount of bread and starchy food supplied

to the animal. This shows the iotimate connexion between the food

and the composition of the milk,

Compared with the milk of carnivorous animals, that of the ass

appears extremely poor ; whereas it shows, according to the table

before you, as much as 91t per cent, of water, it contains but little

casein, scarcely any butter, and a small quantity of ash. On the other

hand, it is, comparatively sjieaking, rich in milk-sugar, which is a very

digestible material
;
hence, on the Continent, it is used as medicine in

cases of indigestion, especially for children, who take a teasi)oonfid or

two at a time ; as an aperient medicine, I do not know any so wholesome
for invalids as this lacteine, as it is called. The composition of the milk

of a well-fed donkey would, liowever, be probably more rich than the

sample analysed, which was taken from a German donkey, which, like

Ii-ish donkeys, lived on the road-side, certainly not on the richest kind

of food.

Let me now notice the composition of two specimens of ewe's milk

quite recently analysed by me. The first sample I had the pleasm-e

of analysing for his Grace the Dvike of Eichmond. Having lost many
lambs in his flock, his Grace thought it probable that the cause of

this was that the milk was poor, or contained something injvu-ious.

On carefully examining the milk with the microscope, I found it per-

fectly normal, showing no sym2)tom of disease. My analysis also
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agreed in the main with other iniblishccl analyses of ewe's milk. But
on making the second analysis from the milk of ewes on the College

farm, which had lambed ahont three days, I was struck with the very

great diflerence in quality exhibited, the latter sample containing 30
per cent, of solid matter, whereas in the former we have only. 16. I

have not learned, in the case of the Dulce of Eichmond's ewes, what
time had elapsed since they lambed—a circumstance which very much
influences the quality of the milk ; indeed the first milk yielded by
the ewe after the lamb is dropped is more like cream than milk. I

have reported to the Duke of Richmond that the milk was of good
quality compared with other samples of ewe's niilk, analyses of which
I made, not in England, but on the Continent : it is quite possible

that, after all, this milk was of an inferior quality, but we have not

sufficient data to establish the fact. It is very interesting to notice

the high concentration of the milk of ewes in the first three or foiu'

days after lambing, a circumstance which explains the difficulty which
is experienced in bringing up a lamb when the mother has died

shortly after its birth. I propose now to reserve a couple of ewes,

and to analyse their milk from time to time, that I may ascertain

what is its average composition, and to what extent it gi-adually

becomes poorer.

The quality of cow's milk is affected by the age of the animal, as

well as by the distance fi'om the time of calving. An old cow does
not yield such good milk or as much milk as a young one. I have
seen an analysis of a very poor milk, analysed in Holland by Dr.

Baumbam-, which came from a cow which has had ten calves. Nothing
appears so unprofitable as to keep cows for so long a period. Gene-
rally speaking, after the foui-th or fifth calf, the milk becomes poorer.

Climate also affects the quality of the milk in a remarkable degree.

In moist and temperate seasons and localities we obtain a larger

quantity, though generally a poorer description of milk, than in dry
and warm coimtries. The quality of milk is thus affected by the

temperatm-e, and the amount of moistm-e in the atmosphere ; but
•something no doubt is also due to the greater amoimt of water which
in wet seasons is present in the produce. That the general state of

health and condition of the animal has a marked influence on the

quality of the milk, need hardly be stated.

The time at which the milk is taken is said to have also an efiect upon
the quality. In most agricultural treatises you will find it stated that

morning milk is generally richer than evening milk ; but my results do
not favoiir that general notion. Out of thirty-two samples which I ana-
lysed, taken in the morning and the evening of the same day, I found
in eight cases the morning poorer than the evening milk, in fom- cases

I found it richer, and in four there was no perceptible diflerence. I
had taken it for gi-anted that the morning milk was the richer ; and
indeed the fii-st three analyses which I made confirmed this impression

;

but, on extending the series of analyses, I foimd a larger number of cases
in which the evening was richer than the morning milk. This was a
useful warning against hasty generalisation. The conclusion at which
I arrived is, that the time of day has not so much to do with the
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matter as the quantity and quality of the food whicli is given some
tliree or foiu" liom-s before milking. I have traced this distinctly.

At one time I have found the milk of om* dairy stock poor in the

evening. The cows were then out at grass, and had not a sufficient

supply
;
they received in the evening oilcake and rapecake, and then

they produced in the morning richer milk, showing plainly the effect

of the food ui^on the morning milk. At another time, in the winter,

I found that, when the cows were fed in the morning and in the middle
of the day with barley-meal and rapecake, they produced richei'

evening milk. I believe then that the quality of the milk is affected

by the food, and by the time at which food is given to cows.

The race, and breed, and size of the animal have also an important

influence on the quality of the milk. The Alderneys, the Chatelaynes,

&c., are too well kno^vn to practical men for the rich quality of theii-

milk to need any comment on my part. It is generally believed that

thoroughbred cows do not produce so much or so rich a milk as the

common dairy stock—that grass-fed stock produces more and a better

description of milk. Some experiments wliich I have made on this

subject have given me a rather unexpected result, from which I cannot

di-aw satisfactory inferences.

In the month of September, 1860, I selected three cows from
the common dairy stock and thi-ee pedigree shorthorns. They were
kept in the neighboiu-hood of Bristol, on what is at present Mi'.

Stratton's farm, which was then in the occupation of Mr. Proctor,

being fed upon good pastm-e-land. After a time the cows received,

besides the grass, 1 lb. apiece of excellent linseed, and in a week's

time a second pound was added. I carefully ascertained the quan-
tity and the quality of the milk at different periods, but could not

discover much difference in the milk given severally by the two
kinds of cows, nor any perceptible change in the quantity or

quality given by either when the richer food was supplied. Thus the

common cows yielded milk which gave nearly 4 per cent, of butter,

and the thoroughbred shorthorns gave a milk of the same quality

within one-fifth per cent. The total amount of solid matter in both

cases was the same. The quantity of milk produced by the three

pedigree cows, kept on grass alone, amounted to 28 joints in the morn-
ing and 21 in the evening, making together 49 pints. The common
dairy stock produced rather more than 31 pints in the morning and
21 in the evening, making together 52 pints. When they received

1 lb. of cake per cow, the thi-eo pedigree cows gave in the morning

26^ pints, and in the evening 22, making together 48|^ pints. The
three common dairy cows produced in the morning 28J pints, and
in the evening 18, making together 46^ pints. When 2 lbs. of cake

were given to each cow, the three pedigree cows produced 26|^ i)ints

in the morning and 21 in the evening, in all 47^ pints ; whereas
the thi'ee common dairy cows, with the same quantity of cake,

produced 30 pints in the morning and 19 in the evening, in all

49 pints. It follows from this, that, whilst the quality of the milk

was not materially bettered, the quantity became slightly less, espe-

cially in the case of the three ordinary cows. It would appear,
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then, that the additional food had a tendency to go into meat or

to produce fat. This shows that we cannot increase or improve ad

infinitum the quantity or quality of milk. Cows which have a ten-

dency to fixttcn when supplied mth additional food rich in oil and in

flesh-forming materials, like linseed-cake, have the power of converting

that food into fat ; but they do not produce a richer milk, and they

may even produce it in smaller quantity. It is this which renders all

investigations on the influence of food upon the quantity and quality

of milk so extremely difficult. According to theory it would appear

that food rich in oily or fatty matter would be extremely useful for

producing rich milk ; biit in practice we sometimes find that it pro-

duces fat and flesh instead. Sometimes its influence is even injmious

;

for cows supplied too abundantly with linseed-cake produce milk which
does not make good butter.

A very cm-ious case of this kind was brought imder my notice some
time ago by Mr. Bai"thi"opp. He had milk which fm-nished cream that

could not be made into butter. When put into the chm-n it beat up
into froth ; the casein would not separate from the butter, even in the

cold weather of January. Mr. Barthi'opp had given his cows linseed-cake

in considerable quantities ; and this cake, perhaps for want of being

mixed with a sufficient quantity of good di-y hay, evidently had the

effect of producing too much liquid fat. On trying to separate as much
as possible the solid or crystallised fat fi'om the liquid fat, I found
that the latter was very much in excess of the former. This is the

most striking instance of the influence of a great excess of oily food

on the quality of cream, and consequently on the butter, which has

come under my notice.

In speaking of the quality of cream, I would take this opportunity

of remarking, that bad oilcake, and particularly bad linseed-cake, does

a gi'eat deal more harm than is generally supposed by dairymen. The
inferior taste of the milk is well known. ' The wholesomeness of the
milk of stall-fed cows is fiu'ther aifected by the abominable matters

which are occasionally put into linseed-cake. Oilcake-crushers seem
now to have the privilege of incorporating any kind of oily refuse with
linseed-cake ; and since this has been the case, we have heard more fre-

quently of diseased milk, and of milk which has a disagreeable flavour.

If cows must have extra food, and linseed-cake be preferred for the

pm-pose, the very best and piu-est kind of cake will answer best.

Distillery wash, the acid water of starchmakers, and similar

refuse, make milk, as is well known, watery ; and this dispenses

with the necessity of mixing it afterwards with water. Water is not
so much added to milk as it is incorporated in the animal system
before the milk is produced. It is well known that acid water, and
especially water that contains lactic acid, has a tendency to produce
an abundance of milk. When animals are fed with concentrated food,

such as bean-meal or cake, it may, perhaps, be advisable—in the
absence of brewers' grains or distillery refuse,—two materials which
contain lactic acid—to generate some lactic acid by keeping barley-
meal for some time in contact with water, and by letting it slightly

ferment, some vegetable matter perhaps being added, which has a
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tendency to hasten the process. By doing this, I am inclined to

think that conceutra'ted food like cotton-cake, or bean-meal, or rape-

cake, would be rendered more digestible— more readily available

for the prodiiction of milk of a good quality.

Time does not allow me to speak at length of the influence of

various lands of food on the dairy. I will therefore, in conclusion,

only direct the attention of the members of the Society to the dif-

ferent modes of testing the quality of milk.

We have instruments—lactometers, as they are called—made for

this purpose ; but these lead frequently to erroneous conclusions,

being most of them based on erroneous principles. The com-
mon lactometer, which is in effect a float, when immersed in milk,

indicates by its position the strength of that liquid. Milk which
is more dense keeps the float higher : milk which is less dense
allows it to sink lower : when water, therefore, is mixed with milk,

the float will sink deeper. But there is one consideration which has

here to be taken into account. It is this—that the bvitter in the

cream is lighter than the whey of milk. Cream, I find by direct

determinations, has a specific gravity of 1'012 to 1*019. It vai'ies

slightly. It is a little heavier than water, but lighter than the whey
of milk, or skimmed milk. Milk rich in cream would, therefore, be
lighter than milk poor in cream. By this lactometer an extra quantity

of cream in milk is indicated in precisely the same way as an extra

quantity of water. In short, this instrument, which measm-es the

density of milk, furnishes very incorrect results. I cannot, perhaps,

make this clearer to you than by giving one or two determinations.

In testing the sj^ccific gravity of good milk, I foimd it as follows :—
1"030 to 1"032. By skimming off the cream the gravity is increased.

The lactometer, again immersed in the skimmed milk, now rises five

divisions, and indicates 1"037. But if I take off from this milk the

cream, and then put 10 per cent, of water to it, I get again precisely

the same specific gravity which the new milk originally indicated,

namely, 1"032. I believe that the adulteration most commonly prac-

tised in large towns consists in taking off the cream, and then, if the

milk be particularly good, adding a little water. This is not indi-

cated by the common lactometer. To meet this objection attempts

have been made to construct a lactometer on totally different prin-

ciples. If the milk is put into a graduated glass and allowed to settle,

some of the cream rises, and the quantity can then be read off. In

good milk I find from 10 to 12 jier cent, of cream by volume ; in poor

milk there is sometimes as little as from 6 to 7 per cent. These

instruments give more useful results than I at first expected, and are

useful as a means of making comparisons.

Temperature has some influence on the separation of the cream, but

not so great, according to my exjieriments, as is generally believed.

When the temperature is about 50", most of the cream is separated

from the milk in from eighteen to twenty-fom- hours ; and about

7-lOths per cent, of fatty matter remains in the skimmed milk.

However long you may keep milk at rest, it is impossible to separate

the cream completely ; and if the process be conducted at a temperature
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of about 50^, a longer time than twenty-four hours will not add appre-

ciably to the quantity separated. But though the bulk of the cream

be not increased, it may become denser when the temperature is

increased. In comparative experiments, therefore, an equal tem-

peratm-e should be maintained.

The two kinds of lactometers might be used together with advantage :

cue to measiu-e the amoimt of cream, and the other to take the density

of the skimmed milk. When large quantities of milk have to be sup-

plied to workhouses or public institutions, it is very desirable to have a

ready mode of testing its quality. It might be so ai'ranged that, when
the milk comes in, some of it should be placed in graduated tubes, and
at the end of twenty-fom* hours the skimmed milk could be drawn oS, and
a float put into it. This float might be so constructed as to give the

proportion of water in the milk from 10 to 12 per cent. I intend to

make a nmnber of analyses of milk piu-posely mixed with water, and
to construct a set of two instruments for testing the quality of milk.

When the ordinary lactometer, which measm'es the amount of cream
in the milk, is used, practical difiiculty is experienced in removing the

cream. You might do it with a pipette ; but unless you have a very

steady hand indeed you cannot get all the cream oft' : at any rate the

servants in a large establishment could not be expected to do it. I
have, therefore, thought of using an instrument similar to the alcali-

meter of Dr. Moore, analytical chemist of Coblentz. It is a very

haudy instrument, which is frequently used in chemical laboratories,,

consisting of a graduated tube divided into one hundi'ed parts, eacK
of seven grains content, the whole being the himdredth part of a.

gallon. You ^vill by this means get a proportionate part of a gallon^

The milk is filled in, and then left for fom'-and-twenty hours. The
cream rises, and can be readily let oft" in this manner. [The Professor

gave a practical illustration with the apparatus.] The specimen
before me contains no less than fifteen measures, a large amount of

cream. If in London milk you get eight or nine measm-es of cream,

you must be satisfied : very frequently you will get only seven, and
even six. In this instrument the sMm milk is prevented from flowing

out by means of a clasp, and an Indian rubber tubing at the bottom,

which, being pressed, allows the skim milk to flow off, so that the

cream gi-adually descends without a pai'ticle escaping. I am at

pi'csent occupied in the endeavoiu' to ascertain if cream is of a imiform
comijosition when gathered in this way. If it is so, then we might
form some idea of the amount of butter that a given quantity of milk
should produce. There is one other lactometer, or milk-tester, which
is simply a graduated cylinder, in which the milk is kept from the

influence of the atmosphere. In other respects it resembles the

graduated tube ; but all the tubes in which graduation begins at the

top have this practical inconvenience, that the skimmed milk cannot
be removed. Of late I have been endeavomring to ascertain whether
the size of the tube affects the quantity of cream which is thrown up, or
whether it makes any appreciable difference. As far as I have gone,
trying tubes of three sizes, I do not find any difference in the volume.
These insti-uments and investigations, which assume very varied
aspects, wiU continue to occupy my attention.
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The Discussion.

Mr. Beale Brown said, lie had found by liis own experience that it

was possible to give additional food to his cows, which tended to fatten

them, without making any difference in the yield of cream. He also

inquired whether the practice of scalding milk, which was adopted
in Devonshire, did not produce a complete separation of the cream
from the milk ?—to which Professor Voelckcr answered, he had no
doubt that the scalding of milk would throw up a little more cream

;

but no amoimt of boiling woidd effect a complete se})aration. Mr.
Bro\\Tie also called attention to a statement in the ' Irish Farmers'
Gazette,' that the use of gorse greatly increased the quantity of milk

;

and suggested that it might be well to resort to gorse at a period of

the year vv'hcn other kinds of food were not abundant.

Professor Voelcker was aware that in some i)arts of Scotland

waste lands which did not bear anything before, arc now cultivated

entirely with gorse, intended for horses ; and he was inclined to think

that this, being a concentrated food, might also be given with advan-
tage to dairy stock.

Lord Feversham suggested that further inquiries as to the com-
parative merits of different breeds of cows were desirable. The Pro-
fessor had not alluded to roots, but he presumed he would not object

to them as winter food. Mangold-wurtzel, carrots, and swede turnips

were, ho believed, excellent food for winter. True, the turnip might
impart a peculiar flavour to the milk, but some persons said that that

might be coimteractcd. Mangold-wm-tzel, however, in winter, and
early in spring, was certainly an important ingredient in feeding

milch cows ; and he did not believe that it woidd bo the means of

increasing the fat of the animal, but rather of augmenting the quantity

of milk.

Mr. MooEE said, some years ago he made experiments with Alderney,

Shorthorn, Hereford, and pedigree cows, and the result was so far

satisfactory that he foimd little difference between them. He tested

in various ways—drawing off the milk by means of a syphon—the

quantity of milk yielded morning and evening, at different dates

from the time of calving, and foimd it very uniform in shorthorns,

Herefords, and pedigree cows, though there was a great difference in

quality. He wished to inquire of Professor Voelckcr, whether there

was any one particular descrij)tion of milk-pau that was preferable to

another, and whether the deptli of the pan was calculated to have any
effect upon the quantity of cream that a certain quantity of milk would
give forth ?

Mr. Cantrell asked of what material the Professor would recom-

mend the pans to be made. In his experience he had foimd that a

common brown earthenware pan, glazed on the inside, threw up more
cream than the enamelled iron pans, which he had also used with

success.

Professor Voelcker thought that, in reference to the shape and size of

milk-pans, shallow vessels were the best. They threw up more cream,

and preserved the milk better. Milk could not be kept together to

any depth without its getting heated and spoiled. It was an erro-
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neous view to take to say that excess of air was injm-ious to milk.

He would recommend that the air should be allowed to penetrate the

millc and come in contact with it freely. If they could also maintain

a cm-rent of air tlirough the dairy, it would be all the better ; but

damp air resting upon the i milk would prove very injurious to it.

Eecently a little work had been published in Sweden, which recom-
mended that the milk should be exposed in shallow vessels of a

peculiar shape and haudy construction which fi-ecly admitted the

air. A part of the author's iilan was to have a fire in the dairy

whenever it was required ; and he ^'^as informed that when a thunder-

storm was seen approaching, instead of keeping the milk cool, a fii-e

was at once lighted, and steam got up to drive out the excess of

moistm-e. That might seem to be a curious proceeding ; but he
could readily imderstand it. It was the damp, moist, heavy aii' that

spoiled the milk. Eemove that air by any means, and the milk would
keep. It is of the utmost importance to have a dry air in the dairy

;

and they could now imderstand why good dairymen always kept the

floor as dry as possible. When a thunder-storm approached, the air

generally became satm-ated with moistm-e, and that moistm-e had a

great deal to do with spoiling the milk.

Mr. Blackeuun said he had always foimd that a small depth of milk
threw up the largest quantity of cream, especially in warm weather,

when it is important that the cream should be thro-mi up quickly

because the milk would not keej) long. In summer he invariably

adhered to a depth of 14 inch, and in winter to one of 4 inches ; and
the skimmed-milk did not then remain sufficiently long to acquire

any acidity. He had found that bean-meal produced a greater quan-

tity of milk than any other kind of food. In comparison with rape-

cake and linseed-cake, ho found that it contained a larger amount of

flesh-making principles than those substances, but not so much oil.

Grains, or draft, also produce a large quantity of milk, which appear

to contain a large quantity of phosphoric acid. He had fed likewise

largely with bran. Between linseed and rape-cake there was great

difl'erence. Linseed-cake gave a very vmpleasant smell and flavom*

;

whereas rape-cake was more like grass in its effects. The explanation

might perhaps be, that the oil in rape-cake more resembled the oil in

butter than that in linseed-cake.

Professor Voelcker said that bean-meal contained a considerable

quantity of starch ; it was an admitted fact that it produced a large

quantity of 1)utter. Grains contained lactic acid, and also a large

quantity of phosphate of lime, which was held in solution. A certain

amount of grains is exceedingly useful for dairy-stock, and so also is

bran.

Mr. Blackburn further called attention to a plan for testing milk by
its opacity, or rathoi', the resistance which a body of milk offered to

the passage of a ray of light, and thus measm'ing it. [Professor

Voelcker observed that there was such a lactometer ; but it was
altogether erroneous in principle.] The keeping milk cool is a
very important point. He had sent a large quantity of milk
tweuty-five miles by railway, and it arrived in a coagulated state unfit

2 E 2
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for consumption. Formerly it was his practice to have the milk
placed in the milk-kits just as it came from the cows, at a temperatm-e
of about 90°, and he had frequent complaints that the milk would not
keep. He then made several experiments with a view to improvement.
Eventually he tried the plan of putting milk in refrigerators, and
bringing down the temperature to that of water. That plan entirely

succeeded ; and since its adoption he had not had a single complaint.

It was exceedingly important that milk should be as little agitated as
possible, and should not be placed in vessels for transmission before

it was quite cool.

Professor Voelcker said, The tube-lactometer, if applied to test

milk that had travelled a considerable distance, would not afford a
correct indication of its value or quality, taking the percentage o£

cream as an index. He had tested milk after a railway joui-ney of

forty miles, and found that it produced only one-third of the cream
which the same milk had thrown uj) when taken direct from the

cows ; this description of lactometer was therefore practically use-

less when applied to the' great bulk of the milk sold in large towns,

from the fact of the cream-globules being diffused through the milk,

and the low temperatm-e of such milk would also prevent their rising

to the surface.

Meeting of IVeeJdi/ Council, March 19th. Colonel Challoner, Vice-
President, in the chair.

Cattle Condiments.

Mr, Beale Brown (Gloucester) said that his motive for bringing

forward this subject was a desire to promote a friendly discussion

upon matter fraiight with great interest to agriculturists generally.

He had no connection with Mr, Thorley, and should not know him
if he were in that room. Among the different kinds of condiments
now advertised, that of Mr. Thorley held the most prominent place

before the public ; and of that alone was he competent to sj^eak

from experience ; at the same time he should be sorry to disjoarage

other condiments which might be equally valuable. Scientific men
had certainly rather cried them down. Now, with all his respect for

science and its followers, he conceived that in this they were
decidedly in error. He would presently refer to a little practical

experience which he had had with respect to condiments ; and so

far as that experience went, it showed unmistakably that thoy were
in error on this subject. He was sorry that this should be tlia

case, because he liked to see science and practice go hand in hand,,

as had been the case to a considerable extent in agriculture. He had
for some years used some of Mr. Thorley's ingredients, but thought

it unfair to take to pieces a prescription obtained ai great pains and
expense. What would become of the medital science in general,

if such a course was adopted ? Dr. Dickson, the first man in the

medical profession that set his face against bleeding, who also
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introduced tonic treatment, had met with the same reception as Mr.
Thorlcy when, by combining a number of ingredients together

in certain proportions, he manufactured a food, which was an excel-

lent tonic for animals, besides its feeding properties.

The prejudice which he once entertained against this food-

had been thus I'emoved. Two or three yeai's ago, when going
abroad, he sold off the great bulk of his sheep, but retained a
few favourites. During his absence these animals got so reduced
in condition, that about half-a-dozen of them died ; of the sur-

vivors, some were broken-mouthed and some had no teeth;

they were kept on a fine piece of clover. When he again saw
them in the spring of the year, they were a perfect bag of bones -

and although they were eating oilcake and corn, they did not
seem to be improving in the least. Being distressed at this, he
bethought himself of Thorley's food, and procured some, without
being sanguine as to the result. The food was given with the
oilcake and the corn, and the animals improved in a most extra-

ordinary degree ; so much so, that, after they had taken it for three

or four weeks, he really hardly knew them. When a barrel was
exhausted, he left off giving them Thorley's food, and also their

supply of corn and cake, and still they did remarkably well. This
food seemed to have renovated the whole constitution. When he
saw these animals about a fortnight ago, the ewes were in as fine

condition as possible for lambing. Some of them had got double
lambs.

His interest in agriculture prompted him to communicate these
results to this Society, which ought to be open for the free dis-

cussion of such subjects. He had been informed that, if the sal&
of this food increased under the sanction of the Society, its price
would in consequence be very much reduced. That would be a
very great boon. He had received a pile of letters on this subject
from persons who had received benefit, and wished to express their

favourable opinion. He should not, however, read these letters, but
rather hoped to hear the opinions of other gentlemen who could
speak of their own experience. For his own part, he believed Mr.
Thorley's invention to be well worthy of attention ; he hoped that
it would have support from agriculturists generally, and that its

price would be so reduced that it would be placed within the reach
of tenant-farmers and agriculturists at large.

Mr. Cantrell (Berks) said that in March, last year, his cart-

horses were feeding on hay and chaff, and did very badly : he
determined to try some of Thorley's Food, though he had been
much prejudiced against it. He gave them a little every day, until
the green food came, and certainly they improved very much.
About a fortnight ago, instead of buying more of Thorley's food, he
got a condiment made by Griffin and Co., of W^olverhampton, and
was again astonished to see the difference which was produced in
iiis cart-horses within a short time. The quantity he gave was not
quite half a pint per day. The carters wetted the chafi", then took
& pinch or two, and sprinkled it through the sieve.
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Mr. Henry Cottox (Kent) had tried the condiments on an Irish

mare which had been sent over from Ireland in a gale of wind.
He found her very mnch out of condition—very ill ; bnt i<he was so

much restored by this food that he was able to hunt her last

year. He attributed her improvement entirely to the rapid action

of the condiment. He had tried it also on dogs, and was convinced
that it did them good after a long wet day. He had tried it also

on cows, and found that it prodi;ced a very great and visible

improvement both in flesh and milk. He had also tried it on pigs
with the same result ; he had put pigs in tv/o different sties,

three in each, feeding one set of pigs with this' condiment and the

other without it; and those which had the condiment showed a
more rapid improvement in their condition than those which were
not supplied with it. Prejudice such as that felt against this food

is no novelty. When he first introduced steam into Kent he was
considered crazy ; now he could look out of his window and see

seven or eight steam-engines going at once.

The Chairman suggested that if the price of these condiments
were much reduced they might be made of inferior materials.

Mr. Bkale Buown remarked on the influence which the necessity

for advertising exercised on the price of this food.

Mr. SrarsoN (Birmingham) said that, being a manufacturer of

these condiments for cattle, he did not know whether he was quite

in order ; but his object in attending that discussion was to afford

infoi-mation, not to advertise his own condiments. The credit of

being the first maker of these condiments is due not to Mr. Thorley,

but to a man named Henri. Analyses of these condiments are not

of the slightest use, beyond enabling fanners to detect the presence

of any rubbish that was piit in them, because their feeding pro-

perties are not greater than those of a good sample of oil-cake.

Their sole value consists in their health-giving properties, and
these must, of course, depend on the proper mixture of the ingre-

dients. This kind of food, though useful as a renovator of old stock,

was still more profitable for the J'oung animals. He found that he
could rear calves at considerably less expense by giving them this

food with skimmed milk than bj' giving them new milk. Ho would
not assert that skimmed milk with the condiment is better than

new milk for young stock. He begged to refer to an article by ^Ir.

Bewick in ' Bell's AVeekly Messenger ' on feeding calves Avith

condiment. He had tried wheat- flour mixed with condiment, and

found it answer exceedingly well. One calf kept for four months
in that way, at a cost of 17.s. 8fZ. for wheat-flour and condiments,

exclusive of the milk, did exceedingly well. It was turned out

fi-om the 1st of October till after Chi istmas, to test its constitution,

which proved better than it would have been under the ordinary

ti'eatment. At fifteen months old it was sold for 10/. to the butcher,

and killed for beef.

As regarded the price of these condiments, three years ago he
guaranteed to deliver an article equal to Thorley's at 18/. per ton

;

and he should be happy to do that now. The only question for
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farmers to consider was what sucli au article was worth to them.

The proper cotirse was to sell at a fair market value, and thus secure

support, rather than to ask for patronage, in order that the j^rice

might be hereafter reduced. Undoubtedly there were great ex-

penses in the trade, such as the cost of advertisements, and a con-

siderable commission to agents ; still an article which would give

satisfaction might be made at 25s. per cwt. ^Vith fair competition

prices would ultimately find their own level.

Mr. H. S. Thoju'son, M.P. (Yorkshire), thought Mr. Beale Brown
was wrong in assuming that there was any prejudice on the part of

the public against Thorley's Food ; for he had never met with any
evidence of its existence. The feeling against buying the food at its

present price was not a prejudice, but rather a conviction that it

would not answer to lay out money in purchasing this article. If

this feeling could be called a prejudice, Mr. Thorley had himself
created it by advertising at such great cost, and professing too much.
He gave Mr. Thorley great credit for the variet}- and ingenuity of

his advertisements, for he had never seen more varied advertise-

ments at railway stations, than those illustrations wliich show the
attitude and bearing of a horse before and after taking this food.

In his paper and his advertisements Mr. Thorlej' professed to da
more than any food could possibly accomplish. If he could reduce
the expenses of his advertisements by some thousands a j'ear,

and reduce proportionately the price of the food, he would be more
likely to succeed. He (Mr. Thompson) was glad that there was a
gentleman present who represented the makers of another condi-

ment, so that they had the question put fairly before them. ^Vith
reference to the action of the condiment, ho had tried it, but on so

small a scale, and for so short a time, that he did not attach much
importance to the result himself, and therefore he would not ask
any one else to do so. As far as it went the result was not satis-

factory.

They were all indebted to Mr. Lawes for his experiments. That
gentleman had conclusively settled the question whether it would
answer to employ Mr. Thorley's condiment on a largo scale as
feeding stuff. But farther considerations were involved in this

inquiry. Thej' all knew that a man might be so out of health
that his food worJd do him no good, and that a very few
grains of rhubarb or quinine

.
given to him when in this state

might enable him to digest his food properly, and restore him to a
healthy condition. In like manner, looking to the antecedent
probabilities of the case, the use of condiment with food might
prove a valuable adjunct for feeding cattle when out of health. That
question could, howevei-, be settled only by extensive trials on the
art of farmers themselves ; if the price of these condiments could
e materially reduced, and^if they could have wide experiments

to establish the conditions under which, and the quantities in which,
they could be given with the greatest effect, they would then soon
be in a position to speak positively upon the subject.

Mr. E. Barker wished to say that some years ago his neighbour,
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Lord Camoys, usecl condiment for liis horses and cattle, and found
it so beneficial that he had continued to use it, without, he believed,

inquiring whether or not he could obtain a similar article at a
lower price. No one of his acquaintance kept his accounts more
regidarly, or took greater care not to incur an outlay for Avhich he
was not likely to obtain an adequate return, than Lord Camcys.
Major MuxN (Kent) stated, that two years ago some of his lambs

were very ill with a consimiptive cough, and had a peculiar kind
of worm in the throat or the air-passages. His bailift" asked him if

he should try Thorley's Food, and his reply was, " Try what you
like, they must die." The food was given to a large number of

them, and they recovered. It was afterwards tried on another
batch which was in bad condition, and they also recovered. He
did not watch those cases sufficiently to say that Thorley's Food
had anything to do with the recovery of these animals. They were
kept in the ordinary way. The lambs were first put out to grass

on some salt marshes in the Isle of Sheppey ;
they were afterwards

put in folds on tho^mainland at Favei'sham, and then it was that

they got that hacking cough, and became diseased. In the autumn
of 1800, when one of his farms was let, the incoming tenant dis-

appointed him by declining to take a large niimber of lambs which
were called refuse or worthless. He was told that he would not
get more than six, seven, or at the utmost ten shillings a piece for

from one to two hundred of them. One hundred and eighteen of

these refuse lambs were put into his paddock. His bailiff suggested

the use of Thorley's Food. Ho picked out twenty-five of the worst
to begin with. Five of these died within a fortnight, and three

others were in such bad condition that they had to be killed. The
remainder of them he carried through ; some were still at home,
and some were sold about two months ago at 45s. to 46s. apiece.

These animals wore all kept in the common waj', except that they
had some bruised beans and peas for a time, and therefore the result

might be attributed to Thorley's Food.

He once so much improved a worn-out horse with this food, that

he was lent to a butcher on the condition that he was well fed. The
butcher was a bad horse-master, and the horse, a delicate feeder,

got out of condition .again, but a cask of Thorley's Food again

restored him to health. He only regarded condiments as restoratives

or medicines ; whether or not they had any fattening properties as

well, was a question into which he did not enter : all he knew was
that it had restored these animals under j^cculiar circumstances, in

successive years, and with the same general system of management
that the sheep and horses would have been subjected to without

this extra food. He might furthei' state that, when he had tried

the condiment of another maker on a horse and on some sheep, it

producedno effect, although Thorley's Food, subsequently purchased,

restored these animals to health. They were all, no doubt, very
much indebted to the agricultural chemists for the analyses which
they had given, but these only went to show that there were no
extraordinary fattening qualities in these condiments.
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]\Ir. Lawes ( Kothamsted ) did not think anybody who liad

listened to this discussion could doubt that Thorley's Food had
certain beneficial qualities. Mr. Brown and other gentlemen who
had stated their experience spoke rather of its merits as a medicine

;

but the question which chiefly aflected them, as agriculturists, was
whether these things were beneficial for animals in health

;
whether,

ill that case, they would be a good substitute for, or assistant to,

natural food. The medicinal part of the question, namely, whether
this food was beneficial or not as regarded sick and diseased animals,

was a very limited one. He admitted that there were tonic pro-

perties in this food. In his experiments, nothing was more striking

than the greatly-increased consumption of food to which these

condiments led. The pigs consumed a larger amount ; but there

was no benefit in that, unless they assimilated more food : in this

ease they got an increased consumption of food without an increase

of flesh. If, therefore, the condiment had been given to him, he
would rather not use it, because his animals, in order to produce
the same amount of meat on bailey-meal, ate more.
At the same time that he made these experiments on pigs, he tried

also what etfect this food would produce on sheep. These experiments
were not quite complete, but he would give an outline of the result

at the end of sixteen weeks. Twenty sheep were picked out of a
very large flock, all being as nearly as possible of the same weight.

Five of them were put on linseed-cake, hay, and swedes. They
had 1 lb. of hay per day, i lb. of linseed-cake, and as much swedes
as they liked to eat. The corresponding five sheep received the

same amount of hay, but only 6 oz. of linseed-cake, and 2 oz. of

Thorley's condiment, and swedes ad libitum. The other ten he
fed with cotton-seed cake, instead of linseed-cake. He did not
find that the sheep ate a bit more food when they received Thorley's
condiment than when they did not receive it ; the consumption in

the two cases was exactly alike ; so that the condiment had not the
same effect on the ruminant animal that it had on the pig.

The real question was, how much food passed through the animal to

produce 100 lbs. increase of flesh ? He found that, without Thorley's
Food, it required 274 lbs. of clover-chaff, 137 lbs. of linseed-cake,

and 3824 lbs. of swedes. With Thorley's Food, it took 285 lbs. of

clover-chaft", 107 lbs. of linseed-cake, 3980 lbs. of swedes, and 35 lbs.

also of Thorley's Food; the difference between the two being, that

in one case it took 4236 lbs., and in the other 4409 lbs. : that was to

say, with Thorley's Food, about 200 lbs. more food was required to

produce a given increase. The sheep were not yet killed. Still,

sixteen weeks' experiments were, he thought, sufficient to give a
tolerable idea of what would be the result, the gross amount of the
produce being 4536 lbs. without Thorley's Food and 4576 lbs, with
it. The difference was not much ; still, in both cases, a rather
larger amount of food was required to secure a certain increase of
flesh when Thorley's Food was used. That result was, he thought,
exactly what science would have predicted ; there was nothing in
science to show that things which had tonic or stimulating pro-
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perties were likely to increase the assimilation of food, altliongh

they might cause a larger quantity of food to pass through the
stomach of the animal.

As food for animals in good health, condiments are not to be
recommended ; as medicines they, no doubt, had properties of a
stimulating character, which would enable animals to digest food
when they could not otherwise do so.

Mr. SiMPSOX said tliat a Yorkshire friend of his, a successful pig-

brecder, remarked, refemng to Mr. Lawcs's trials on pigs, that either

that gentleman must have selelected a very bad sort of pig, or Iris

barley-meal was of inferior qualitj'', because he coidd ahvays make his

pigs produce a larger amount of meat from a given quantity of barley-

meal than Mr. Lawes had done.

Mr. Fkere said. Last spring I was told by my bailiff that two cows,

when tied up to fatten, did not thrive as was expected, and had better

be sold. I thought, however, that it might be of service to the Society

to try them on Thorley's Food, with which they were accordingly fed

for three months, being weighed at first every fortnight, and then each
month. At the end of three months Thorley's food was discontinued,

and the animals kept on for two months longer. Their food was con-
tinued precisely the same as it had been for one month before Thor-
ley's food was supplied them, dm-ing which mouth they did not gain
in weight. During the first two months when Thorley's food was
given them the cows gained in weight, in the third month they
remained of the same weight. The gain of one animal for the first

two months was 74 lbs. in all, which would be at the rate of 9 lbs.

a-weck for the first eight weeks, or 6 lbs. a-week over the whole three

months. The increase upon the other animal for the two months was
58 lbs., or at the rate of 7 lbs. a-week for the eight weeks, or 5 lbs.

a-week for the twelve weeks. During this time each cow gave
6 quarts of millc daily, being, to the best of my belief, an increase of
one quart per day upon what it was before administering Thorley's

Food
;
directly we left off Thorley's Food, at the end of three months,

the milk fell from 6 quarts to 4 daily, a result which was, perhaps,

aided by the time that had intervened from the period of calving.

But still there was a more rapid transition than the gradual falling off

of milk under ordinary circumstances. This food, whilst it increased

the milk, produced no bad effects upon the flavom* of the milk and
butter. The animals were valued at 28/. in the spring, and were sold

for 32Z. in the autumn
;
they were probably worth as much in July, at

the end of the three months, as at the end of five ; and if the milk
they gave was valued at 2(?. a quart, they paid for their food dm-ing

the three months in which Thorley's food was supplied them, and did

not pay for their food dm-ing the two months aftcrvrards. I consider,

then, that condiments are serviceable for stock that is ailing, but not
for healthy animals in general.

Professor Simonds.—Although this subject is one which is fraught

mth interest to farmers, m.my of them are in the habit of making too

much of it. Condiments, indeed, are no longer forced upon the notice

of the public as food ; we hear no more of the concentrated materials
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that tlicy contained, for upon that point the experiments of Mr. Lawcs

have fully satisfied every unprejudiced mind ; and there can be no doubt

in the world that the nitrogeuiscd materials which these compounds

contain are purchased at an enormous cost. The composition of these

inixtui-cs is pretty well known, although the exact proportion in which

linseed-cake, maize, lentils, &c., are used may be unknown or variable ;

but then we have the addition of some which may be called medicinal

agents, such as cmnminseed, carrawayseed, aniseed, and liquorice

powder, to which are added some sulphate of antimony, salt, and

other substances, many of which are really chemically incom-

patible one with the other, and do not combine well together.

Do, then, these agents really promote digestion and the assimila-

tion of food ? I can readily enough understand that they have

that effect. Many of them act as iuvigorators of the system, and

therefore enable the animal, if its digestive organs are weakened, by
old age or other causes, to digest the same quantity of food in a

less amount of time, and consequently to appropriate an increased

quantity of food. But I think all this may be attained in a

much easier and much safer way. If we took some well-gi'oiind

linseed-mcal, and with that pea or bean meal, or any of those highly

nitrogenised matters, and add to them a small quantity of salt—which

will simply supply the salts of soda to the functions of the liver, and

increase the quantity of bile—and if we add to that any simjjle sto-

machic matter in the shape of cmnminseed, carrawayseed, aniseed,

ginger, gentian, or any of those materials which will act simply as

stomachics, then v^'e shall have all we require in these respects.

Farmers, however, are not provided with the machinery required

for effectually compounding these mixtm-es, and may buy them ready

prepared to greater advantage ; but for agricultm-ists to be purchasing

these so-called condiments at the rate of 40Z. a ton, is monstrously

absm-d. I know well, and other practical gentlemen here present can

confirm my statement, that such compounds can be sold at from 18s.

to 11. per cwt., and still leave a profit to the manufactm-er.

One word with regard to the experience of Major Mimn with lambs
that were subject to a special disease. Major Munn has given us facts

that would almost lead to the inference that Thorley's Food is a very

excellent anthelmintic—that, in reality, it destroys those thread-like

worms that are situated within the bronchial tubes of the animal.

With all due deference to Major Munn upon that point, I would say

that Thorley's Food has no anthelmintic properties whatever. The
good, therefore, which arose in this individual instance, is simply

traceable to those agents which, acting as a tonic on the system,

enabled the animal to make a little more blood out of its food than

it had done before. A generous diet of corn and cake, with a little

salt, would have produced precisely the same eifects as Thorley's Food,
and at much less cost.

The CHAiRjrAN.—The great advantage which a discussion of this

kind has over the mere reading of wTitten treatises is, that you hear

the p-os and the cons. We have had two scientific accounts of this
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food—one from Mr. Lawes, and the other from our veterinary pro-
fessor. Mr. Bcale Browne, speaking from experience, lias told us
that this food of Thorley's is both uoiu-ishing and medicinal. Our
veterinary professor confirms his statement as to the medicinal qualities

of some of the ingredients. So far, then, we are no longer acting in

the dark. If any gentleman has cattle that are not well, he will

naturally try this Thorley's Food, and at the same time try common
food upon animals that are in perfect health. Then, if ho brings the

two—those fed on Thorley's Food, and those that are fed on common
food—to the same condition, he will have established the fact that

Thorley's Food is a valuable thing for an animal not in sound health.

It remains for gentlemen to try this without prejudice on one side or

the other.

Meeting of Weeldy Council, Marcli 26ih. Mr. W. Fishee Hobbs, V.P.,

in the Chair.

On Agricultural Steam-boilers and their proper Management.

Mr. Holland, M.P., in introducing this subject, said,—This subject

could hardly have been brought with propriety before the Council

and Members of this Society a few years ago, when steam was only

gi-adually making its way into use for agi-icultural purposes. Now,
however, that we are not only thrashing, chaflf-cutting, and performing

other operations by steam-power, but are introducing it into our

fields for ploughing and cultivation, it behoves us to have some know-
ledge of the phenomena connected with steam and water, and also to

be cautious how we use what is a most excellent servant if properly

dealt with, but a most terrible master if it escape from our control.

The small number of cases of boiler explosions in proportion to the

quantity of steam-power used in agriculture arises in a great measure

from the perfect way in which boilers and engines are made and sent

out by the leading manufactui'ers, and partly also from the unexpected

but gratifying fact that oiu* labourers have tui-ned out to be most excel-

lent and efiicient engine-di'ivers when once initiated by a mechanic

who knows his duty, and especially after they have been—say for

the first twelve months—well looked after by the master or owner of

the engine.

The total quantity of steam-power in agricultural use in England
cannot be accurately ascertained

;
but, according to Mr. Morton, in

his ' Handbook of Farm Laboiu-,' it has been increased during the last

four years by the addition of upwards of 40,000 horse-power, of which
a very large proportion is employed in portable engines, and only a

very small percentage in fixed engines.

In dealing with this subject I have not trusted to my own scientific

knowledge, but have consulted men of eminence and reputation in the

country ; and I must be pardoned for calling attention, in a few words,

to some of the phenomena of steam itself.
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Mr. William Crook, editor of the ' Chemical Gazette,' who has had
a good deal to do with, the new method of analysing metals by light,

in a letter to me, says :

—

" There are many subjects connected with the ebullition of water which are

not generally known, but which would throw considerable light on many boiler

explosions. Any one who has watched perfectly pure water boiling in a clean

glass vessel, open at the top, will have observed the tremendous force with

wliich the steam bursts forth at intervals, whilst at intermediate times tlie

liquid is quite at rest. I have sometimes had thin glass flasks shattered to

pieces by this explosive force of the boiling water, and that under the ordinary

atmospheric pressure. The presence of different chemicals dissolved in the

water has considerable influence on this percussiv6 ebullition
;
alkalies, for

instance, increasing the violence ; whilst if a gas is being evolved in the liquid,

the boiling takes place with perfect tranquillity. A great deal, therefore,

depends upon the quality of the water and the mineral impurities which it

contains, some waters being quite free from this property, and others possessing

it to a dangerous extent. Much also depends upon the amount of insoluble

matter (carbonate or sulphate of lime) deposited in the boiler, and upon tlie

state of aggregation in which the deposit is formed—a sandy deposit being of

little importance, but a hard stony cake being very liable to give rise to inju-

rious results."

The boilers of^ixecZ engines have an advantage over those ol portahlc

engines, in that they are constantly supplied with the same kind of

water and the same quality of coal, or nearly so, and in their being

constantly under the care of the same individual, who, as in the

di'essing of a horse, can work better with an engine in " its o^^^l

stall," so to speak, than he could with one going about to dilferent

parts of the country. But iwrtahlc engines are differently circum-

stanced, especially when in the hands of persons who have hired them
;

and their boilers are filled one day out of one ditch, and the next out

of another ; one day with soft water, another day with hard water ; iu

short, with water of different degi-ees of impiu'ity. At the same time

they are heated with different kinds of fuel
;
they go through a largo

amoimt of weather-wear
;
they are too often imperfectly cleaned ; and

from their being hurried fi'om one job to another, they are so fre-

quently neglected as to be additionally liable to accident. Nor is

this an unimj^ortant circumstance, for, according to Mr. Crook, as

already quoted, a gi'eat deal depends upon the quality of the water and
the mineral impurities it contains, and a great deal on the state of

aggregation in which the deposit is formed.

Water when it boils, has in it a certain quantity of air. If that air

be boiled out of it, the boiling is checked. It is a mistaken idea that

water boils always at the temperature of 212°
;
for, according to the

degree of pressui-e, it may either boil at a lower temperature, or be
made not to boil, but remain quiescent, at a temperature far higher
than 212°. The following extract from a work by Dr. Carpenter
shows in a few words how, under certain pressure, water is made to

boil, and how vapour is formed :—

•

" Water without air boils only at intervals, and stops altogether ; but if,

when it has stopped, air be admitted by means of any solid substance which is

put into it, however small the quantity of that substance, it will begin boiling;



430 Abstract Report of Agricultural Discussions.

again. The smallest qiiantit}- of air that can be introduced will cause it to boil

again."

Now, what frequently Lappens, I will not say in connection witli

agricultm-c, bnt in connection witli manufactm-es generally, is this

:

when the men stop for a meal, for instance at dinner-time—they are

perhajis doing a job by mcasiu-e—being very anxious to get the steam
up as soon as ijossible after dinner is over, they take the i)Vccaution

to keep everything as hot as they possibly can ; and although perhaps
they imagine that no boiling can take place, and that the engine

being at rest is not likely to be in a dangerous state, yet explosions

have taken jjlace while the engine has been in that supposed state of

rest, from the formation of vapour dm-ing a time when the water was
actually hotter than when boiling, and yet not boiling.

Accidents of this kind are of very rare occmTcnce in agiiculture,

because, as engines are now tm-ned out, something is always made to

give way ; and if the excellent precautionary rules for the management
of steam-engines, given by Mr. Eansome,* and approved by Messrs.

Clayton, Shuttleworth, and Co., and other great machine-makers, were

observed in practice, we should, I believe, have fewer accidents. One
of these rules is very often evaded. Mr. Eansome says :

—

" As soon as the voater begins to boil, the safety-valve should be opened by
hand and examined, to make sure that it is not obstructed in any way ; the

spring-balance may then be screwed down to about 10 lbs., and when the steam
blows off at that point it may be gradually screwed down to 45 or 50 lbs., as

the steam rises. The spring-halance should on no account he left always
scretoed down to the full ^'ressurc when the engine is not at work, and the steam

not iip^

It is to be feared that the spring-balance is too often left screwed
while the men are at dinner. On more than one occasion I have
myself had to interfere, in consequence of the state in which I have
found it ; and it has always been a source of anxiety to me that there

should be so much ignorance of the effects of confining a large body of

steam in a small space. Dr. Carpenter says :—
" The expansion of liquids under the influence of heat increases very rapidly

as the temperature is raised, and it is particularly great when the liquid is

heated nearly to its boiling-point. The change of bulk is then very great and
sudden ; for all vapours have many times the bulk of the liquids iTrom which
they rose. Thus a pint of water would produce 1694 pints of steam at the

ordinary pressure. Though the vaporization of fluids takes place chiefly under

the influence of heat, yet the quantity of heat required to jiroduce it is very

different under different degrees of pressure. Thus, if we take water at the

ordinary pressure as the standard, we should find that any additional pressure

(such as would be produced if the vessel were tightly closed) would render an
additional quantity of heat necessary to convert it into steam

;
whilst, on the

other hand, the removal of the ordinary pressure of air will cause water to boil

at a much lower temperature, as happens on the tops of high mountains, or

may easily be shown by the air-pump. Under pressure of the most powerful

kind, water has been heated to such a degree that the iron Vessel which con-

tained it was red-liot throughout ; and if the pressure had been withdrawn in

* 'Journal Koyal Agricultural Society,' vol. xix. p. 430.
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a. vcvy slight degrcp, the water would have immediately passed into the con-

dition of Steam, which, hy its very great elasticity at high temperatures, would

have blown the vessel to pieces. On the other hand, when the pressure of the

air has been entirely removed, water boils at a temperature not above that which

it naturally has ou a hot day."

As boilers having an incrustation on tlioir inner siurface, in conse-

quenco of a deposit of the impmities in water, are liable to " bum," it

is highly important to prevent such incrustations, and thereby dimi-

nish the chances of accident. A discovery with this object in view

—

it cannot be termed an invention—has been made by Mr. Spiller, the

manager of the Chemical Establishment in the War Department, and
has been for some time in use in the Government works at Woohvich.
The mode of proceeding is thus described :

—

" Chemical Estahlishuwnt of the War Department,
Woolwich, March 22, 1862.

" Memorandum respecting the Prevention of Incntstation in Sfeam-hoilers.—
The hard mineral deposits which gradually accumulate on the interior surfaces

of steam-boilers owe their forination to the presence of lime and other impurities

in the feed-water. By the gradual heating and evaporation of the water these

calcareous matters are slowly deposited in a semi-crystalline form, and give

rise to adherent crusts, often of considerable thickness and strength, which
render it necessary to interrupt the action of the boiler at short intervals in.

order that it may be opened and cleansed by chipping or some such laborious

mechanical means. If, however, a small proportion of crude caustic soda be

mixed with the contents of the boiler at first starting, and occasionally renewed
durins: the continuance of its working, this chemical agent will be found to

have the property of immediately precipitating, in a granular or sandy form,

the greater portion of the lime compounds originally dissolved in the water.

These small particles readily subside as a kind of mud, and may be ejected

from the boiler by opening the lower ' blow-off' cocks for a few seconds once

or twice during the day.
" The dose of caustic soda necessary to be employed for this purpose will

vary according to the degree of hardness or the amount of lime in the water

:

as a general rule, three or four pounds per week will serve for a boiler of

20-horse power. In all cases it will be advisable to keep the proportion at a

minimum, since the use of a large excess has undoubtedly an injurious tendency

in disturbing the steadj^ and proper action of the boiler. By employing this

small quantity of soda, the scale will become so diminished in amount and
thickness as to permit of the boiler being used much longer than the ordinary

period without inconvenience. There are several methods of introducing the

soda. It should first be dissolved in water ; and it will usually be advantageous

to prepare a solution of known strerigth—say 3 lbs. in a gallon—which can be

measured from the stock as required, and either poured through the safety-

valve or pumped in with the feed-water.

" An inspection of the interior of the boiler after a preliminary trial will

aiford the most satisfactory indication of the economy of the jirocess, and enable

a judgment to be formed in regard to the proportion of material to be employed.
It is difficult to avoid altogether the formation of a thin scale

;
but, on opening

the boiler, the deposit should be trifling in amount and of so soft a nature as

to permit of its easy removal from the iron plates. There is not the slightest

possibility of the soda exerting any corrosive action upon the metal of the "boiler

or fittings ; its alkaline properties are known to have a tendency to preserve
the iron from rust.
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" It may lie stated that the system now described has been in operation for

some years iu the Royal Arsenal, Woolwich, and also at other manufactories
in tlie neighbourhood of Loudon. The application of caustic soda for this

purpose was made at the suggestion of the undersigned, who is not at the

present moment acquainted with any material which is at once so efficient and
inexpensive. " John Spiller, F.C.S."

On the vexed question of the formation of boilers, a gentleman well

known to the Society writes to me as follows :

—

"It is a singular thing that though we have made great improvements of

late in the construction of steam-engines, iozYer-engineering is very much what
it was at the time of Watt

;
by which I do not mean to suggest that im]irove-

ments in boilers have not been made since that period, but that, compared witli

the progress in the construction and management of steam-engines, that of

boilers has made comparatively little advance."

In several large towns, such as London and Manchester, there are

societies for the prevention of steam-boiler explosions, and duly quaK-
fied persons are sent once a month, or at stated periods, to examine the

boilers belonging to members. According to the Report of the Man-
chester Association, there were diu-ing the month of January last no less

than ninety accidents to boilers, in some shape or other, biit of these

only eight appear to have been dangerous. The Association, neverthe-

less, remark in their Report that " incrustation should not be regarded
merely as a matter of inconvenience, but frequently of -positive danger."

I do not suppose that in the rural districts we sliall ever have such an
array of accidents as that reported by the Manchester Association, but
we might, I think, as agriculturists, take a lesson out of their book,

by forming associations in different districts for the periodical inspec-

tion and supervision of om* machine boilers and engines. Mr. Fowler
is understood to have determined on having an establishment for that

pui'pose at Swindon—a central spot, around which, within a certain

area, a great many steam-ploughs of his make are at work ; and he
intends, for a moderate annual charge, to ascertain, by periodical

visits, whether or not these steam-jiloughs and machines are in working
order. As agriculturists we have not many accidents in the form of

boiler explosions, but there are a great many minor accidents connected

with steam machinery, which might be avoided by systematic inspec-

tion and periodical supervision. A gentleman in Gloucestershire

says in a letter to me :
—" My brother-in-law, a Gloucester cloth-

manufacturer, is guardian of a union, four-fifths of which is certainly

manufactiu'ing ; but he finds on investigation that the cases which
come before him requiring relief on accoimt of accidents are not only

relatively, but absolutely, more numerous in the agricultui'al parishes."

A large number of these accidents to individuals arise, I believe, from
the valves of steam-engines getting out of order, from the gauges being

defective, and from other causes, the remedy for which, if the matter

were promptly looked into, would be simple and inexpensive.
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The Discussion.

Tho fitness of well-conducted and conscientious farm-labourers

to be intrusted with the care and working of steam-engines, as

stated by Mr. Holland, was illustrated from experience by Mr.
Dent, M.P., Mr. T. Beale Brown, and Mr. Frere. In allusion to

this svibject, Mr. Amos, C.E., said that when, after making a valuable

engine for a gentleman present, he was consulted as to the choice

of an engineer, he recommended that the engine should be placed

in the hands of a steady-going labouring man, clean and particular

in his habits, who would feel himself flattered by the trust reposed

in him, and who, though he might know no more, perhaps, than
was told him, would practise that little religiously ;

whereas, if an
engineer were employed, he might, perhaps, be often absent from
the post of duty, and thereby cause delay and inconvenience.

The causes of boiler explosions were variously stated.

By Mr. Amos they were attribiited more to imperfect construction

and careless work than any chemical cause : indeed, ho was quite

sure that, if the explosions which had occurred had been more care-

fully investigated and honestly reported on, nine-tenths of them
would have been proved to arise either from some fault in the

original construction, or from inattention in working. Accidents,

^vhen they occur, are. too frequently made light of or glossed over.

During dinner-hour the boiler is, perhaps, left with a strong coke-

like fire under it, with the damper closed and tho door open.

Under such circumstances, and more especiallj' so in the case of

boilers not well constructed, the water might be lifted up in

degree, and the starting of the engine or the injection of the force-

pump might prove a disturbing cause. The steam might then be
generated faster than it could be liberated by the safety-valve, and
thus an explosion might ensue, though he was perfectly convinced
that none of the explosions he had witnessed had so originated.

Mr. Amos agreed with Mr. Holland that an engine-driver cannot
be too careful in frequently moving the safety-valve to see that it is

in good Older. There is a verj' good method of securing that object

in use at the Crj'stal Palace. The safety-valve is so constructed

that it is moved on the opening of either of the fire-doors ; and it

is impossible to open the doors unless the safety-valve is all right.

Professor Wilson, in reference to Mr. Eansome's rule (p. 430),
suggested that it would be much better to open the valves before

the water boiled than after boiling liad commenced, because the
greatest risk of an explosion is at the moment when the water
begins to boil. It is therefore desiiable to open the valve directly

heat is employed, in order to ascertain whether or not all is right,

particularly in cases where the fire has been drawn overnight,
the boiler left charged with water, and the fire lighted uj) again
next morning.

Mr. Amos said, on opening the valve the air is first expanded
by heat, and then it rushes out; so long as air is kept in the

VOL. XXIII. 2 F
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"boiler there is no danger. During the time tlae steam is being
got np, the fire is in an excited state, and the irregularity of the

llamc playing upon the boiler has a tendency to keep the water in

a state of ebullition ; the danger of the water attaining heat withotit

throwing oli' steam is when there is a steady coat of fire upon it.

AVhen the steam is being got np, and the fire is in that state of

levity, the opening of the valve is of no use, except to ascertain

that the valve is in order.

Mr. Api'Dld said he believed tlie freer the water is from air, the

more likely is the boiler to explode. He had taken water, got rid

of the air, and heated the water up to 240° instead of 212°. One
day he left it in his room with a thermometer in it, and soon after-

wards it exploded, the steam blowing the thermometer out of the

flask, so that there must have been a considerably greater pressure

than 240°, up to which point he had watched it ; from that lio

arrived at the conclusion that the more free the water is from air,

the greater is the danger of accidents. In the case of agricultural

engines, on shutting oii' the water altogether, and allowing a small

jet of steam to escape from the boiler, the whole of the air will bo
got rid of. For a time, if the valve closes, the water thus exhausted
of air may lio still, but the moment the pressure is removed, how-
ever little, it boils again, and an explosion may follow. If when
the engine is at work the pump is kept going so as to pump the air

in, there will be no chance of the water getting bej'ond boiling point.

Professor W'lLSOX expressed his concurrence with the remarks
of Mr. Appold, and said the cause of explosions may probably

be traced to the fact that, after water has boiled for a time all the

contained air is expelled. AVhen a jiortion of pure water has
passed off in the form of vapour, the remaining volume of water
is denser than before, because charged with more than its own
original share of impurity. "When the fire is stopped for dinner

or other purposes, not only is the pressure of steam lowered, but
the external pressure is increased relatively to the pressure on
the valve. Assuming the valve to have been weighted—say to

50 lbs., and the engine to have been working at that amount of

pressure
;
during the cessation of work the pressure on the boiler

may have gone down to 30 lbs. or 35 lbs. : relativelj', therefore,

there will be a greater degree of external j'lressure than before.

If, under siich circumstances, the fire be increased suddenly, in the

anxiety of the engineman to get the steam up as quickly as possible,

the water, being free from air and charged with impurities, and
thereby rendered dense, will require to be acted on by a higher

temperature before it will generate steam. These circumstances

would tend to induce a sudden and tumultuous discharge or burst

of steam (as was shown by Mr. Holland's experiments) which, if

greater than the valve, probably now not working so freely as at

starting, could instantly relieve, would show its effect by bursting

through any portion of the boiler not cqiial to the suddenly increased

pressure on its surface. This appeared to him to be the more common
cause of the bursting of boilers, which generally may be noticed as
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occurring cither at starting in the morning or after some period of
cessation of work.

in reply to rrofessor Wilson, it was stated by Mr. Amos that in his

opinion no boiler is safe in the present day, unless it has a glass

gauge and a gauge cock. The glass gauge is liable to accident, and
therefore it is necessary to have two strings to the bow. Many
boilers have sustained damage entirely owing to a shortness of

water, which is, in fact, one of the chief causes of accident.

The Effects of Impure Water.

Mr. T. Beale Browx remarked that, owing to the hardness
of the water in the Cotswold district, steam-boilers fed with it

are peculiarly liable to incrustation ; but by adding a little lime-

water to the hard water, the salts of lime are precipitated, and the

water becomfes soft. Professor Wilson said the water of the Cotswold
district has been found, on analysis, to contain a large portion of
carbonate and sulphate of lime. Although the addition (jf lime to

water containing the salts of lime in large quantities for the pur-
pose of purifying it may at first appear pai^idoxical, it is founded on.

strictly chemical principles. Pure lime is only sparingl}' soluble in

water : if one dose or equivalent of carbonic acid be added, it is

rendered far less soluble than before ; but on the addition of a
second dose of the same acid, it becomes perfectly soluble. It is

in this condition, as a bi-carbonate, that lime, generall}' speaking,
exists in water, and more especially that of the Cotswold hills and
all calcareous ranges of hills. By the addition of a small quantity

of lime water to the supply water of the boiler the bi-cavLonate of
lime contained in it is reduced to the condition of carLoiiatc, and
being thus rendered comparatively insoluble will form a precipitate

at the bottom of the tank instead of the boiler. The lime water is

I'cadily made by mixing fresh burnt lime with cold water—say, in
the proportions of a teacupfull of lime to a gallon of water.

Mr. Amos said he had found that a change in the quality of the
Avater with which an engine is supplied produces a good etfect—

•

the water used one day removing the incrustation produced by that

used on a previous day. Peaty water produces in this way a bene-
ficial effect, and so also does the tannin left in bark.

Sir E. Kerrisox expressed similar opinions as to the benefits-

resulting from a change of water.

Professor Wilsox objected to the introduction of any vegetable^

substances into the boiler, as they can only act by decomposition,

which (in the case of bran, potatoes, &c.) is very offensive when the

valves are opened or the steam is blown off'.

Mr. Frere suggested, as a practical remedy for the inconvenience
of foul water, that farmers, wherever it Avas practicable, should
have a good circular tank connected with their barns. If baiiis

were properly slated, the tank would in ordinary seasons furnish

sufficient water for the engine, and there would thus be an end of

the evil and inconvenience arising from impurity.
On the ef&cacy of caustic soda (or hvdrate of soda XaO, IIO) in

2 F 2
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preventing incrustation, Mr. Amos said, that althongh he had had
no experience of it himself, a friend of his was well satisfied with
its action.

Professor Wilson, after stating, that he did not, at once, see how
caustic soda would act, said, A few years ago a foreign chemist re-

commended chloride of ammonium (the common sal ammoniac) for

preventing the furring of boilers by calcareous deposits ; and the

action of this substance is quite intelligible, because when it comes
in contact with the salts of lime a double decomposition takes place

;

the chlorine of the sal ammoniac goes to the lime and forms a solu-

ble salt of lime, whilst the carbonic acid of the carbonate of lime

goes to the ammonium, forming a carbonate of ammonia, which
passes off with the steam without doing injurj'. The action of the

sal ammoniac is therefore quite intelligible. It is rather expen-
sive (9c?. to Is. per lb.), but the cost is as nothing when compared
with the injury and inconvenience against which it is a protection.*

Sir E. Kkkrison said, in the case of the boiler of a fixed engine,

one of several which he had at work, a deposit was formed an inch
thick, which had to be removed with hammer and chisel. The
boiler was not only dangerous, but it had ari-ived at such a state

that it was almost impossible to supply sufficient heat for working.
The amount of fuel which was necessarj' was nearly doubled. He
had applied in vain to a distinguished engineer for a means of

preserving boilers from incrustation, and intended to try the

caustic soda.

The desirability of establishing a society for the periodical in-

spection of .steam boilers used for agricultural purposes was enforced

by Mr. Dent, M.P., Mr. Amos, and Mr. Hobbs (the Chairman).

Mr. Spiller in the following letter has further explained the

action of caustic soda :

" Royal Arsenal, Woolmch, August 12, 1862.

" Since the date of the Society's Meeting in March last—at which Mr.
Holland, M.P., did me the honour to communicate a memorandum on the

subject of the employment of caustic soda for boilers— I have received and
answered numerous inquiries from correspondents who have been anxioias to

know more of the nature, mode of action, and cost of the material emploj'ed.

Under these circumstances, I gladly avail myself of an opportunity of making
a fuller explanation in regard to my own and other propositions which were
then laid before the Society.

" The visitor to the International Exhibition will find in Class Tl. (Chemical

Products) several excellent samples of commercial cau.stic soda from manufac-

tories in Liverpool, Newcastle, Warrington, Glasgow, &c., priced from

14Z. 10s. to 111. per ton. In smaller quantity, the same article may be pro-

cured, at a slightly advanced price, from Messrs. Baiss Brothers, chemists, of

Leadenhall-strcet, London. The properties of caustic soda are such that to

keep it dry it requires to be well protected from the atmosphere
;
but, inas-

much as it will always be used in the .state of solution, we arc in the habit of

* Mr. Spiller lias called attention to the injurious action of this substance on the

boiler.—P. H. F.
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dissolving it at once in a known bulk of water,—say 3 lbs. or 4 lbs. in a

gallon, and keeping this in an iron vessel ready for immediate use by measure.
" For boiler purposes, always employ a small qiiantity in the first instance,

and watch the effect
;
very little is required to prevent the formation of incrus-

tation, and a large excess is apt to induce a tendency to "priming." Caustic

soda does not exert any corrosive action upon the iron boiler-plates and fittings,

but inasmuch as it atlects the humau skin even more than strong washing
soda, it should not be handled unnecessarily.

" As to its mode of action : supposing it to be employed with an average

sample of river or well water, containing both sulphate and carbonate of lime,

it will be found to have the power of precipitating immediately and i7i a
granularform those lime salts which otherwise would adhere by crystallization

to the surfaces of the boiler. According to chemical theory, one equivalent of

caustic soda suffices to precipitate two equivalents of carbonate of lime

according to the following equation :

—

Sulphate of Bicarbonate of Carbonate of Sulphate of

Caustic Soda. Lime. Lime. Lime. tioja. Water.

NaO, HO + CaO, SO3 + CaO, 2 COj = 2 CaO, CO., + NaO, SO3 + HO.

" It can thus be shown, that in point of economy no cheaper alkaline

product is likely to be found than that proposed, commercial samples of which,

are always priced exactly in accordance with the percentage of true soda

which they contain.
" In the discussion upon the use of chloride of ammonium for boiler jair-

poses, it was not suggested that this substance acts injuriously in corroding

the iron. With reference to the use of lime lor .softening water in the boiler

a practical difficulty arises from the circumstance that the finely-divided

particles of slaked lime are exceedingly liable to cause priming.

" John Spiller, F.C.S."

The following letter from Dr. Voelcker fullj' supports Mr.
Spiller's view, and furnishes a more detailed explanation of the

chemical changes which arise from the use of this and other

remedies.

" August 13th, 1862.

" Boiler explosions, I have no doubt, are often produced when the fur

which certain hard waters form on boiling is not removed. The far or

incrustation found in boilers consists principally of carbonate and sulphate of

lime. It likewi.se contains fluoride of calcium, some phosphate of lime and
magnesia, and oxide of iron. When gradually deposited these constituents of

hard waters assume a very hard crystalline condition, and form a regular pan
or firlse bottom, on which the water in the boiler rests without coming into

actual c ontact with the heated iron-boiler. The consequence is that the iron

soon burns out, or, in chemical language, becomes oxidised into the black,

scaly oxide of iron, which peels off, and gradually renders the boiler so weak
that it must burst when the temperature is suddenly raised. I believe in this

way boiler explo.sions are frequently produced. It is, therefore, the aim of

intelligent men, and ought to be the aim of every one who is compelled to

feed a steam-boiler by hard water, to prevent the deposition of sulphate and
carbonate of lime, and other minej'al matters in the shape of a hard crystalline

mass. This may be done in two ways :

—

" 1. The deposition in crystalline hard masses may be prevented by the intro-

duction into the boiler of a mechanical disturber of crystallisation. Spent tan

and sawdust are as good as anything that may be used. The insoluble salts
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of limo (carbonate and sulphate of lime) on boiling and concentration of tlie

licjuid in the boiler, instead of gradually separating and collecting into a hard
crystalline mass, separate in more powdery particles, which attach them-
selves to the sawdust or the spent tan, which, moreover, rubbing against all

sides of the boiler prevent in a purely mechanical way the deposition of a

stone-lii-;e incrustation. From time to time the water left in the boiler must
be run off, and some fresh sawdust or Ian be introduced into it. The light

particles of savvdust or tan have another beneficial efi'ect, to which attention

was not directed iu the discussion at Hanover Square. It is this : these

particles, being lighter than water, float on the surface while it is cold ; when
it boils, they are thoroughly distributed in all parts of the water in the boiler,

which has the effect of causing the steam to be given off regularly, without
producing sudden jerks. This is a great advantage, for there cannot be a

doubt that the more regularly and easily steam is produced, the less chance
there is of a boiler explosion—of course, other cii'cumstances being equal.

The mechanical agent in this case acts like air, causing steam to be more
easily given off.

*' 2. The deposition of hard crystalline boiler-deposits may be prevented by
chemical means. Caustic soda, in my opinion, is by far the best thing that

can be used for that purpose. In hard water we have suliDhate and bi-

carbonate of lime—sometimes more sulphate tlian bicarbonate, and sometimes
more of the latter than the former. Caustic soda removes both impurities.

" If bicarbonate of lime only is present, the caustic soda takes one-half of its

carbonic acid, and becomes carbonate of soda—a soluble salt which remains in

solution ; and the bicarbonate of lime (a soluble salt) loses half its carbonic

acid, and becomes changed into insoluble or neutral carbonate of lime, wliich

is deposited. Professor Wilson, who explained so well the effect of lime-water

on bard waters, I have no doubt will notice the analogy between the action

of caustic soda and caustic lime— for lime-water is mtjrely a solution of caustic

or quick-lime in water. The principle of their action is precisely the same.

In one case we have in solution

—

Bi-carbonate of soda, Ca 0, 2 C 0^ 1 equivalent of lime -f- 2 of carbonic acid.

or Ca, C 0, + C Oj, and if we add
Ca 0 = 1 equivalent of caustic lime,

we obtain

Ca 0, C 0„
or insoluble carbonate of lime.

-f Ca 0, C 0.! insol. carb. of hme.

In the other case to

Ca 0, C Oj C Oj i. e. bicarb, of lime,

we add 0, i. e. caustic soda,

and obtain

Ca 0, C O2 e. insol. or neutral -F Ka 0, C O2 i. e. soluble carl onate

carb. of lime, of soda.

" If the water, as is generally the case, contains sulphate as well as carbonate

of lime, the sulphate is likewise deposited .by the addition of caustic soda.

Iu the first jilnce we obtain, as shown just now, insoluble carbonate of lime

and soluble carbonate of soda ; but in the next place the carbonate of soda

and suljjhate of lime, by mutual exchange of their acids, become carbonate of

lime (which lalls down) and suljjhatc of soda (which remains iu solution) :

—
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CaO, SO3 \CaO — CaO, CO^
{i. e. sulphate of lime)/S 0^ ^

^-^^ i- e- carb. of lime

(ck'posit)+
NaO, SO;,

0.e.caib. otsuda) iCO,^
(in solution)

" In Clarke's process, by which a good deal of lime is removed from certain

hard waters by means of lime-water, i. e. a solution of caustic lime, the lime

is only separated from the bicarbonate, and not from the sulphate of lime

(gypsum).
" In like manner, by sal ammoniac or chloride of ammonium we can only

remove tiie lime from the bicarbonate of lime, but not from the gypsum, and

hence caustic soda is superior both to lime-water (Clarke's process) and to the

sal ammoniac process. The beneficial action of the caustic soda when added

to hard water does not consist in the i)rcvention of insoluble lime-combina-

tions, but in the almost instantaneous precipitation of these compounds in a

Jinclij divided puluerulent condition. Sal annnoniac prevents the deposition of

carbonate of lime, inasmuch as it forms with the carbonic acid of the car-

bonate of lime volatile carbonate of annnonia, which passes oft' with the

steam, whilst the chlorine in the sal ammoniac forms with the lime chloride

of calcium, a very soluble salt which remains dissolved in the boiler. But, as

stated already, sal ammoniac has no eft'oct on sulphate of lime. Altogether,

caustic soda is not only the most efticacious, but also the cheapest means

for preventing boiler incrustations."

^ Some facts connected with this subject seem worthy of record in

this Journal. For instance, in a steam boiler at Ems there was no
trace of incrustation after several months' wear, although the water

with which the boiler was fed contained not less than 21 '899 grs.

in the poimd of solid matter. On analysis, the following results

were ascertained :

—

Grs.

Carbonate of soda 11"35488

Sulphate of soda 0-10790

Chloride of sodium T'l-'Tn'JO

Sulphate of potash 0-43653

Carbonate of lime l-24o70

Carbonate of baryta 1-06890

Carbonate of iron .. 0*01728

Carbonate of manganese 0'00868
Carbonate of baryta and strontia 0'00215

Phosphate of alumina 0-01090

Silica 0-37839

21-89951

Fresenius inferred from this that it is not carbonate of lime,

but only the sulphate of lime which causes the formation of crust, and
he attributed the absence of incrustation in the instance under
review to the action of the soda contained in the water. Starting

from this point, he instituted an elaborate series of experiments,
and from these he ultimately arrived at the conclusion that the
addition of soda is the simplest means of preventing incrustation

(vide Journ. ftir Prakt. Chem., Iviii. p. Go, quoted in the Pharma-
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ceutical Journal). Another method of preventing the incrustation

of steam boilers by water containing the sulphate or carbonate tf
lime or magnesia is to treat the water with hydrate of baryta. This
remedy has been the subject of one or more patents, but it is objec-

tionable owing to the poisonous quality of the water so treated.

But incrustation, though a fertile source of inctmvenience and
danger, is not the sole or principal cause of boiler explosions. Ac-
cording to Mr. Amos, explosions generally arise " either from s(;me^

fault in the original construction of the boiler or from inattention

in working." And this opinion is strikingly confirmed by Mr. L. E.
Fletcher, chief engineer of the " Manchester Association for the

Prevention of Steam Boiler Explosions," who in his monthly report^

dated May 27th in the present year, thus expresses himself:

" It will be seen that all the above explosions ""of the month] occurred from:

the most simple causes, and that no mystery whatever need be attached to-

any of them ; while by suitable constmction of the boilers in the first place,

and due attention to their state of repair in the second, these explosions would
in every case have been prevented.

" I am extremely desirous to keep this practical view of steam-boiler explo-
sions constantly in sight, since I am persuaded no head will be made against

them generally as long as their causes are considered to be matters of mystery^
and their occurrence one of chance.

" Very few of the explosions that come imder my notice occur from short-

ness of water, and I believe that to be a much-abused ide;i, and the number of

explosions resulting from it to be much exaggerated. It appears to be an
almost stereotyped verdict at inquests, and, the boiler attendant being fre-

quently killed, there is seldom any witness to the contrary.
" I find that by far the most frequent cause of explosion is the insufficiency

of the boiler for its working pressure, either on account of its original con-

struction, or state of repair consequent upon use ; while those explosions re-

sulting either from deficiency of water or from extraordinary or reckless pres-

sure are comparatively rare. In other words, to ])revcnt misapprehension, I

find that explosion is more frequently due to weakness of the boiler than to

excessive pressure of the steam."

Under these circumstances it is highly satisfactory to know that

the most simple and efficacious method of testing steam boilers is by
the application of hydraulic pressure. On this point the remarks of

Mr. Fletcher are especially valuable.

"I know no means of ascertaining the sufficiency of the original construc-

tion of a boiler, or of testing the weakness produced upon it by wear and tear

—in short, of testing either new or old boilers—equal to the lise of hydraulic

pressure, and think all steam-users would do well to make systematic use of

this test once a year. In France, I believe, this plan is rendered compulsory

by the Government, and it would be well w'ere it generally adopted in this

country voluntarily. Weak places in the plates may pass undetected, even oni

careful examination, while some parts maj' be inaccessible and concealed from
view ; but the hydraulic test is sure to detect and expose them all. Its

timely application would have saved that most disastrous exj)losion which
occurred some time since, here in Manchester, at a locomotive establishment

second to none in the kingdom for its high re[)utation ; and since a defect

passed unnoticed at such an establishment, where the construction of boilers,

as well as the quality and strength of plates, may well be supj^osed to hava
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liceu thoroughly iindei'stooil, it surely argues the necessity of the hyilraulic

test beiug geuenilly applied.
" Mr/Muntz, a steam-user in Birmingham, states, in a letter published on

the Millfiekl boiler explosion, that he has for years adopted, with advantage,

the plan of an annual hydraulic boiler test, and considers it a duty he owes to

his workmen in consideration of their safety.

" The application of the hydraulic test is so simple, and the pump required

so small, tliat each steam-user could provide liiniself with one at very little

expense, or some parties might find it worth tlieir while to take up the

proving of boilers by water pressure as an itinerant speciality of engineering

practice. This Association would be glad to assist in the general application

of the hydraulic test by inspecting the boilers when under pressure, and I feel

convinced that, were the practice of this annual test generally adopted, which

I trust it soon will be, explosions would become nearly, if not entirely,

extinct."

Meeting of Weekly Council, April 3rd. Sir Edward Keekison, M.P.,

in the Chair.

On the Growth of Mangold.

Mr. Frere, when introducing the subject, remarked, that mangold

is, for two reasons, an especially valuable crop, because it bears both

forcing and storing. If we try to force our corn crops to any con-

siderable extent, there is a danger, from the increase of straw, and
from that straw being lodged, that the yield of grain will be decreased

instead of increased, and a loss of quality likewise incm-red ; whilst

there seem to be hardly any bounds to our power of increasing the

crop of mangold, unless it is intended for the manufactui-e of sugar.

Again, it is a most valuable plant in respect of stoiing. The question

how to ensure a succession of green food might be difficult to answer

but for the mangold. The mangold-store is a bank upon which the

farmer can draw at any season of the year ; and so long as it lasts he
need be imder no apprehension of injury from a gap occurring be-

tween any other two fodder crops.

The immediate object of the experiment he had to communicate
was to test the value of Lawson's artificial guano against the Peruvian

guano, of which the supply is much restricted. 4 cwts. of Lawson's

and 4 cwts. of Peruvian were each mixed with 4 cwts. of common salt,

and strewed on the ridges before they were split in the spring.

Alongside of these were tried 10 tons of farmyard manure, also with

the addition of 4 cwts. of salt, and a mixture of 6 tons of farmyard

manure, with 2 cwts. of Peruvian guano and 2 cwts. of salt. The
cost of both Lawson's and the Peruvian guano may be taken at 21. 10s.

per acre, and, when spread on the ground, farmyard manure at 8s. a
ton. cwt. of superphosphate, with 15 bushels of burnt ashes per

acre, were in every instance drilled in with the plant, in accord-

ance with the general practice of the farm ; Lawson's guano being

regarded as a substitute, if not an equivalent, for the Peruvian—
a step taken in accordance rather with the name given to the

artificial manure than with scientific analysis. The mangold was all

drilled on the 25th of April. Before coming to results, some accoimt



442 Abstract Report of Agricultural Discussions.

should bo taken of the season, on which those results may have
materially depended. The year 18G1 was showery imtil the 9th of

July ; but from that time we had a scorching siunmer, almost without

any rain until the 1st of October. Consequently many fields of white

tui'nips, drilled with artificial manures, came up well, and were singled

out well, but in Augiist were quite biu'ut up, the brown cinders of the

dead plant alone showing the line of the drills. The mangolds came
up well, the seed being good ; so that, to complete the plant, not one
root in fifty had been transplanted. Their growth was steady, but not
rapid ; the leaves of some few weakly plants alone being affected by
the blight which was so prevalent in other parts of England.
When the rain came on in October, the piece manm'ed with Lawson's

guano appeared already somewhat exhausted, and the leaves had begun
to turn, whilst that manured with Peruvian guano still retained its full

vigour in the leaf ; there was therefore a much greater increase of

growth and of weight in the month of October on the acre manui'ed

with Peruvian guano, and that which had the mixtm-e of guano and
farmyard mamu-e, than on the acre mamu'cd with Lawson's guano.

When the crop was taken up, three drills were selected on each piece,

as impartially as could be, and they measured 17 poles. The weight

per acre was from Lawson's guano only 14 tons 18 cwts. ; from the

Pei'uvian guano, 22 tons 2 cwts. ; from farmyard manm-e, 16 tons 14
cwts. ; and from the mixtui-e of giiano and manure, 21 tons 15 cwts.

These results were no doubt in great measm-e due to the season, in

connexion with the tendency of guano to produce a much larger

development of leaf. Farmyard manm-e and the guano, when tried four

years ago on nearly the same ground, gave the same weight of bulb,

but the guano much increased the weight of leaf. This tendency to

force the leaf is of special value in a hot season, because when the

soil is dry the plant is mxich more thrown upon the resom-ces afforded

by the atmosphere, of which the leaves are the recipients. Now,
probably, in a very dry season, such as was the last in one part of

England, the plant derives as much of its gTowth through the medium
of its leaves as it does tlu'ough the medium of its roots ; at all events,

in a diy season, with this plant the proportion of the increase due to

the leaf rather than to the root is much larger than in the rainy season.

It is always of importance with respect to any exijcriment to look

back to the previous crops and to the condition in which the ground

is left. In 1859 this land was in Giant Sainfoin, which had been

so^vn as a layer with barley. It was mown once, and fed off twice
;

the first time with ram lambs eating corn and cake, and afterwards by
the flock of ewes. When the sainfoin was being mown green, it was
ascertained that the amomit growing on 22 poles was 1 ton 84 lbs.,

the quantity mown in the day for feeding 15 cart-horses (at which

rate a cart-horse was eating 1 cwt. 3 stone per day). At the same
time Ih ton was being mown daily for the cows and bullocks, and

fed 21 head. They were, therefore, eating 1+ cwt. a-piece per day :

there were nearly 8 tons of sainfoin per acre in its green state, which

was probably equivalent to about 2 tons of liay. It is worthy of

remark, that the sheep-folding being considered a sufficient preparation
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for wlicat on those plots where mangold was grown with Peruvian

gnaiio, there had been no straw manure for probably foui* or five years.

Mr. Lawes has expressed an opinion, that mangold, to be grown suc-

cessfully, must either have farmyard manm-e applied to the crop

before it is sown, or at all events to the previous crop. It will also

be desirable to look forward as well as backward. Where the farm-

yard manure was applied last year, the leaves are ploughed in ; and I

shall reckon on gi-owing barley this year ivithout fiu'ther dressing.

Where Lawson's guano and the Peruvian guano were applied last

year, there I shall deem it desii-able to add a fiu-ther dressing of

2 cwts. of guano for this year's barley. My proximate estimate for

the barley crop is, on the adjacent land where I grew swedes,

46 bushels of barley per acre ; after a double dressing of Peruvian

guano 40 bushels, but of a somewhat inferior quality. Where the

farmyard maniu'e was applied last year, and no fui-ther manure is

added this year, I expect to grow 36 bushels, but of a superior quality

to that which follows Peruvian guano. If on the plots maniu'od with

Lawson's and Peruvian guano for mangold, barley had been di'illed

this year, mthout any further dressing, I shovdd only expect to reap

about 30 bushels. And after all we should rather anticipate that the

layer will be quite as good where the farmyard manm-e was applied

three years ago, without further di'essing, as where a double dressing

of guano had been applied. If then you give a dressing of guano
directly to the mangold, and then afterwards to the barley, the cost

will be nearly identical with the single application of farmyard
manure ; for the first dressing of guano will cost 50s., and the next

about one-half of that, or 25s. ; whilst I estimate a single dressing,

amounting to 10 tons of farmyai-d manure, at only 80s., or a crown
more.

One word on the preparation of land for mangold. Prompted in

great measui'e by Mr. Pusey's teaching, at one time we used to be
anxious to get some stolen crops in directly after harvest ; but cold

springs and dry summers prevented those crops being of such use to

ns in the Eastern Counties as they are in the Southern and Western
districts. Now our first object after harvest is to prepare the land

for mangold. This field was first ploughed, twice dragged, and then
worked with three horses in a haiTow in the month of September,
After wheat-sowing in November, it was all ridged up ; then the

plough was worked between the ridges as deep as thi-ee horses could
draw it, and the field left imtil spring. In the spring the ridges were
only just picked over to take the weeds out. The manm-e was then
put in, and it only required to be split. A like com-se was adopted
in 1861, and its importance exhibited in the wet spring of 1862.

The Chairman, Sir Edward Kereison, laid before the meeting two
sets of experiments made by Mr. Horn, his bailiff, on his own farm,
and remarked that beetroot is now being much more largely grown
than formerly, particularly in the Eastern Counties, where a con-
siderable breadth of swedes has been discontinued in its fiivour ; the
dryness of the summer season there having led to the crop of swedes
being constantly destroyed by the fly :

—
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Experiments in 1856.

The following experiments were conducted on a poor gravelly soil, in order

to ascertain the etlect of artificials applied loosely on each crop sown the 21&t

of May, and raised the 12tli November, 1S56 :

—

Manures per Acre, Produce,

tons. cwt.

i-u loads well~prepare(l staole-ciung, and 4 cwt» 01

^uano 23 16
2. UU. ilu, rr OWt. L^UdlJU, ilIlU 0 CWL, otllb .. 30 12
3. 20 do. do. 1 cwt, guaiio, 1 cwt. su])erphosphate,

I pwf lilnnn mnnnvp si^in 1 fwf vnlf 25 10
4. 21 0
5! 2 cwt. guano, 2 cwt. superphosphate, 2 cwt. blood

20 0
G. 17 17

7. 14 19
8. 15 G

9. I3 cwt. guano, I3 cwt. superphosphate, IJ cwt. blood

19 11

10. 12 15
11. 11 18

12. 12 11

This experiment shows most distinctly that a combination of farm-
yard manure with some species of artificial manure is generally the

best method of obtaining the greatest amount of mangold.

Experiments in 1860.

The following experiments were conducted on the crop of 1860 in order to

ascertain which manures would raise the greatest weight per acre of mangolds
in conjunction with farmyard dung. Field, a light .soil ; seed drilled on
27-inch ridges first week in May; dung applied in the ridge at time of

sowing; the artificials sown by hand over the dung to insure equal distribu-

tion
;
crop stored in the second week of October :

—

Manures per Acre. Produce.
tons. cwt.

1. 20 cartloads of good dung 16 4

2.20 do. do. 2 cwt. guano, and 4 cwt. salt .. 28 14

3. 20 do. do. 4 cwt. blood and bone manure,
and 4 cwt. salt 24 9

4. 20 do. do. and 2 cwt. guano 21 15

5. 20 do. do. 4cwt.supcrphosphate,and4cwt.
salt 22 10

G. 20 do. do. and 4 cwt. salt 20 4
7. 20 do. do. and 4 cwt. Lawes' superphos-

phate 18 10

In this latter series of experiments the dung vcas applied at the time
of sowing on the ridges. That is a matter which must depend very

much on the soil. On heavy soils, which it is difficult to get upon at

certain seasons, the early application of manure is no doubt excellent

;

but on lighter soils it is better to put it on the ridge just before sowing
the seed. This series of experiments, taking the value of the produce

at 12s. Gd. per ton, which is a fair amount, and allowing for the cost

of the application, gives the highest gain to the 2 cwts. of guano and
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the 4 cwts. of salt, or 6Z. 4s. 6(7. the acre. The next highest gain is

from the application of 4 cwts. of blood and bone manure and 4 cwts.

of salt ; in both cases the advantage of applying salt in conjunction

with either guano or artificial manures was clearly shown. Similar

results have attended the experiments made by Mr. Keary ; and the

practice of mixing farmyard dung with artificial manures is generally

adopted in Sufifolk as the safest and best mode of applying those

manures, which yield a great increase of produce when applied in

conjimction, but not so when used separately.

The Discussion.

In the discussion which ensued the following topics came under

consideration :

—

1. The advantage of applying the manure in autumn, or to the

previous crop.

2. That of using a combination of manures.

3. The possibility of growing mangold for several years consecu-

tively on the same ground.

4. The benefit derived from salt.

5. The best width between the drills.

Autumn Application of Manure.

Mr. Holland remarked on the smallness of the crop grown, which,

being ignorant of the nature of the climate and soil, he was disposed

to attribute to the farmyard manure having been put in at the same
time as the seed. If it had been mixed with the soil in the autumn,

it would have been out of the way both of the seed and the root. He
considered that a great quantity of mangold is destroyed in shape and
in value from the bulbs being in contact with the long straw, &c., of

farmyard dung. After the seed-bed has been got into nice order in

the autumn, so as to require little further cultivation, the trampling

nnd pressure caused by laying on manure in spring does it considerable

harm. The bringing up of fresh soil at this time is also imdesirable.

These remarks, however, would only apply to mangolds grown on
heavy soil. The soil with which he was acquainted was so stiff that

the only way to fit it for a root-crop was by burning, so as to effect at

once a mechanical and a chemical change in its properties
;
though

much vegetable matter would be burnt, the phosphates and salts re-

maining in the ashes would act the more effectually upon the crop.

The Combination of Manures.

Mr. Holland further called attention to some remarks of Mr. Pusey
on the advantage of combining manures. Mr. Pusey writes :—

•

" The inference arrived at (from the experiments) is, that it is more pro-
fitable to use some artificial manures in conjunction with dung than to use
«ither singly. Thus, guano and woollen rags used singly added to my crop
only 5 tons per acre ; the single dressing of dung added only 11 tons, and
doubling that amoiint of dung did no good. But guano combined with the
same amount of dimg, and rags combined with the same amount of dung,
each gave an addition, not of 16 tons of roots, according to their effects when
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iiseil s!iif;]y^ Ijiit of 20 tons, yielding each 36 tons—a produce very large in-

deed lor land which, four years ago, when 1 took it in hand, was taid to be
incapaLle of growing a turnip.*'

Sir Edwaed Kerrison, whose cxperimeut led to the same conclu-
sion, expressed his determination of henceforth using every year
2 cwts. of guano with 4 cwts. of salt in addition to farmyard manure.

Possibility of growing Consecutive Crops of Mangold.

Mr. Holland also referred to a paper which was read before the

Council of this Society in the year 1852, by Mr. Gaddcsden, giving

an account of a visit he had paid to a Mr. Reeve, living near Leather-
head, in Surrey, who had grown mangold without manure for four*

years, and yet had a very promising crop to show :—
" The land on which the beet was grown appeared to be of a good and

useful character, bearing at the time of INIr. Gaddcsden's visit a very pro-

mising plant of wheat, and was stated to have had no manure uj^on it for

four years. Mr. Eeeve attributed his success in growing the white Silesian

beet to his thus not applying manure directly to the crop, and stated that

when he had dunged for the beet the bullis proved small, had a large mass of

fuzzy fibres, and gave but a small weight per acre, viz. 15 to 18 tMis; but
that since he had put his manuring matter further off the beet cro]i, he had
raised large fine roots of a great weight jier acre. He regarded this circum-
stance as a discovcrj' in the culture of this jilant, and Mr. Gaddesden con-
sidered that if Mr. Reeve's calculations were realised it would be so. Mr.
Gaddesden was shown the field which Mr. Reeve intended to .sow witli

Silesian beet in that week. The soil was a heavy clay; certainly not from its

asjiect very promising."

Mr. Canteell said, that some twenty years ago, when ho occupied

a faim at Windsor, since held by the late Prince Consort, he was
induced to try mangold on a field which had not been under cultiva-

tion for some time previously, and grew them successfully for four

years in succession, the produce increasing every year. The land

was lidged up in autumn, and so left in the winter ; in spring a mode-
rate dressing of dung was ajiplicd, guano and superphosphate being

then hardly in use. The leaves were removed from the land and
given to stock. He was not acquainted with the present condition of

the land. At that time the East Berkshire Agricultiu-al Society had
a prize for mangold placed at its disposal by Mr. Palmer, late member
for tlie county. Mr. Palmer and Mr. Cantrell alternately carried off

the prize.

Mr. Peel stated, that he had grown good crops of mangold on the

same land for six years in succession. For the first two or three

years the roots increased in size
;
they then seemed to have reached

their maximum. In 1861 his neighbourhood had been as much
oppn seed by wet as that of Mr. Frerc by sunshine. The land was
const quently less well prepared, and the crop not so good as before.

The field in question has rather a light soil and a strong subsoil ; it

had been trenched with a fork two spit deep before the first mangold
croji was gi-own ; it also had been twice drained. The first draining

was unsucccf^sful because the sod, which had been inverted over the

tile at a depth of from 3 to 4 feet, had gi'own so that its roots quite
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choked the channel, and it became necessary to relay the tiles.

Manure had been applied each year, and tlie land was now too rich

to grow corn, so that he continued to sow mangold, not Imowing what

else to do. Mr. Peel fui-ther stated that a friend of his had grown

mangold ujion the same ground for seventeen successive years. Such

a fact is of practical importance in pastoral districts, such as the

grazing-grounds in the North of England, because it is desirable to

grow as near to the homestead as possible a crop which, like mangold,

requires much labom- and attention.

The Benefit derived from Salt.

It appears, from Sir E. Kcrrison's experiments and remarks, that in

his neighbom-hood salt seems to be valuable as a direct food for the

plant. Mr. Frere, living on the chalk stratum, a marine formation,

believed that his soil ali'cady contained a sufficient supjjly of salt, but

added it to the guano, &c., partly for the convenience of sowing, and
partly in the belief that it might produce a chemical action on the

other fertilizers, which would make them better adapted for assimila-

tion by the plants.

The PRorER Width for Drilling Mangold.

Mr. Wells inquired whether on a clay soil a nearer or a more
distant drilling is advantageous, and called attention to a statement

of Professor Voelcker, in a recent nimiber of the 'Journal,' which
advocates drilling on rich soils much nearer than on poor soils—

a

principle which a writer in the Highland Agricultiu'al Society's

'Journal,' for March, 18G1, protests against. On this point Mr. Peel

said—I began with 27 inches. I then got to 30. Still that was too

small. I next got to 32, and ended with 36. But as in the latter

instance the wet summer prevented the mangold developing itself, I

believe I should have had a heavier crop if I had put it nearer. If

you want to grow a root from IG to 18 lbs. weight, I don't think that

it will, according to my limited experience, be developed to that

magnitude in rows much less than 3 feet apart.

Mr. Holland called attention to tlie greater facilities for hoeing as

well as for the more fi-ee development of root afforded by the greater

width.

Mr. Frere said, that the observation of Professor Voelcker had
attracted his attention at the time, and that he was not prepared to

conciu" in it.* If the roots are intended for storing, the larger the

root and the smaller the number to be taken up the more conveniently

are they stored, and, up to a certain point, the more valuable are they
for the stock. After all, the problem is riot to grow marvellous speci-

mens, but to combine the maximum weight per acre with good quality.

* The stature of the plant, or even animal, varies with the spot of its nativity.

The richer the soil, the more genial the climate, the larger is its natural develop-
ment. Give what space you will to a root on a hungry soil, and you may only
expose it to the taunt, " Nou si te ruperis, par eris;" Grow till you split, but
you'll never make a large sound root.—P. H. F.
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In France, wtere mangold is employed in the manufacture of sugar,

a moderately-sized root is much preferred to a large one ; and a crop

of 14 or 15 tons per acre is all that is desired. The worth of the

large root may be dependent upon the length of time during which it

is stored ; and there may be some analogy between the ripening of

mangold and that of our choice pears.

Meeting of WeeJtly Council, April 30th. Mr. Raymond Barkek,
Vice-President, in the Chair.

Cooking Food for Cattle.

Mr. Frere said, This question chiefly affects the arable farms on
which a great breadth of straw is grown, which is to be converted
into manure, and the problem is to make that straw, as far as

possible, profitable for food. In Professor Voelcker's paper on Straw
in the last number of the Journal, this passage occurs :

—" It is

undoubtedly a fact that some practical feeders are in possession of

the secret of converting considerable quantities of straw into beef.

What this secret is, perhaps, is not known even to themselves. It

may be that the combination in which straw is given, or the pre-

paration to wliich it is submitted before it is placed in the food-

trough, has something to do with the success that attends its use

;

but it is yet more probable that on farms where straw is econo-

mically cut into chaff and given to cattle, its condition, fiom early

harvesting and other influences, is better than in other locali-

ties, where a practice prevails of allowing corn to become over-ripe

tefore it is cut." Professor Voelcker in his paper also points out

that straw contains albuminous compounds varying from to

3 per cent., oil from 1 to 2 per cent., the remainder being woody
fibre ; and the inference is, that straw cannot rank high as a heat-

producing material, unless the cellular and woody fibre can be
assimilated. He further remarks, " That this is so in grass, clover,

and roots, there can be no doubt." He then, led by the analogy of

the digestive process in animals, tries the effect of treating the straw

with dilute acids and alkalies, and finds that by this means a con-

siderable quantity of the woody fibre, which is insoluble in water,

is rendered soluble ; in wheat-straw as much as nearly 20 per cent.,

and in oat-straw, under f;ivourable circumstances, a more consider-

able quantity ; there remaining in wheat-straw 54 per cent, which
these diluted acids cannot act upon, but which, he remarks, the

animals may still be able to digest in part. To the inquiry

whether the farmer should attempt, in like manner, to employ
these mineral acids in preparing the straw, the Professor's answer
is distinctly in the negative : his aim should rather be to pro-

duce a vegetable acid, such as lactic acid, by fermentation. The
question, then, arises, are we able by any artificial means of

cooking and preparing food, to originate such chemical changes as

shall produce lactic or other forms of acid, so as to prepare the way
for, and aid, the digestive process in the animal ?
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This brings us to a remarkable point in the experiments at Wobui u
recorded by Mr. Lawes. In the sixth of these experiments, when
only 5 lbs. per day of cooked oilcake-oonipound was used, an average

gain of 19'4 lbs. of live weight per week was obtained; whereas, in a

previous experiment, when 8 lbs. of oilcake was given, the gain over

the whole period was 12'3 lbs., and over the last and strictest part of

the experiment only 9 '2 lbs. Apparently, therefore, the cooked food

prodiiced a much more satisfactory result than the imcooked. It

ought, however, to be taken into account that the least successful

experiment was commenced in October, when the cattle were taken

into the yard fresh from ranging the gi-ass, and the more successful

one in March, after they had been in the yard some time, and were
accustomed to that position and diet. Mr. Lawes states that the

amount of manure made in the boxes, with an allowance of about
20 lbs. of litter a day, amounted to a little over 5^- cwt. a week, so as

to make 22^ cwt., or rather more than a ton, of manure in a month.
Amongst practical men who are feeding animals in boxes, the

impression prevails that they are deriving a larger amount of

manure than this from feeding their stock, even without more litter

than appears to be needful, a good authority estimating it at from
12 to 15 cwt. weekly. Such a wide variation deserves further investi-

gation. In calculating the economical results of the Woburn experi-

ments, it must not be overlooked tliat the animals were taken from
two breeds which are not remunerative as dairy stock. On the Duke
of Bedford's estate it is the custom to allow the Hereford calf to run
Avith and to suck its mother ; therefore the only profit derived from
the cow is that which arises from the rearing of the calf. A price must,

therefore, be put upon the young steers much above the common
maiket price of animals of that class, because these are the only
returns which the cow makes until she herself is converted into beef.

To come to his own experience. Anxious to try the effects of cooking,

lie last autumn ordered ten beasts to have 2 lbs. of bean-meal boiled

and poured over the chaff, which was to stand twenty-four hours

;

2 lbs. of cake was then added to the mixture, and it was then
served out. Of those ten beasts, however, one obstinately refused

to eat the mixture ; it was a white bullock with a black nose, and
decidedly the worst of the lot. It so stoutly resisted the mixture
that it would even eat the straw turned out from the cart-horse

stable rather than the prepared. food. It was then ordered to have
the bean-meal unboiled, but still mixed with straw that had been
moistened the day before, and with a small quantity of malt-combs :

and at this moment that very animal which had been the worst of

the ten was by far the best. • It weighed at least 8 stone more than
those which were of the same size at Michaelmas, 1 cwt. more in

live weight than the smaller animals when they came in, and 56 lbs.

more than any other beast in the lot. Professor Voelcker remarks
on this:—"The incident you mention with respect to your black-

nosed bullock is curious. I don't like to boil bean or pea meal,
and to pour it afterwards over roots and, chaff. Substances so

rich in nitrogenized matters as peas and beans are very apt to give

VOL. XXIII. 2 G
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rise to putrefaction instead of lactic acid fermentation. For tlie

same reason it won't do to mix much cake mucilage with other food,

and to let it be a long time. If soon consumed after the addition of

the cake jelly, no harm is done ; but if left too long after the

addition, incipient putrefaction and mould (both of which are

highly injurious to the preparation of cattle food) become percep-
tible in the mess. The tendency to putrefy increases with the

amount of nitrogenous matter in the food. When malt-combs are

soaked in water, and then mixed witli chaff, lactic acid is readily

foiTued, if there is sufficient water present, and the temperatui'e

sufficiently high. Sugar in the presence of much water and a suffi-

cient quantity of albuminous matter becomes changed into lactic acid,

an acid which has the same percentage composition as milk-sugar
itself. Too much or too little albuminous matter is alike unfavour-

able to the production of lactic acid." He (Mr. Frere) was rather

inclined to attribute the more successful feeding of the animal that

would not eat the highly nitrogenous warm mess, but was fed on
the mixture of malt-combs and straw-chaff moistened with watei',

to the generation in some degree of lactic acid by that mixtiire
;

whereas it would seem, from Professor Voelcker's note, that when
the more nitrogenous mixture of boiled bean-meal was poured over the

straw, putrefactive fermentation might have begim. The food which
he was now giving to his nine beasts was lib. of malt-combs apiece,

'•) lbs. of linseed cake, 2 lbs. of cotton cake, o lbs. of bean-meal, and
2 lbs. of charob or locust beans, with 28 lbs. of mangold and 8 lbs. of

straw ; and he found that the 9 lbs. ofmalt-combs took up two gallons

of water, and that four gallons of water were taken up by the straw.

Therefore the weight of the eight gallons of water employed was
greater than that of the straw and malt-combs with which it was
mixed. His impression was that there were other means of pre-

l^aring food, that were more easily available for the farmer, and
more economical, than the use of fuel and steam; that there was an
analogy between the fermentation that took place in the first act of

germination, and the fermentation which it Avas desirable to pro-

duce in this mixed food for the stock, and that malt-combs were a

very likely agent to produce that fermentation in the way desired.

The Discussion.

]\Ir. Lawes said that the experiments at the Duke of Bedford's

were not intended to be comjiarative as between cooked food and
dry food. Their object was simply to find out the amount and
composition of the dung of box-fed beasts, so as to ascertain more
particularly the loss in that valuable element ammonia. The late

Duke placed the whole of his establishment at his (IMr. Lawes's)

disposal; the experiments made were conducted with extreme care,

and the weights of the animals, as far as they went, were extremely

correct, lie should be sorry, however, if the results of those

experiments were taken as a standard in reference to the cooking

of food as against the common feeding of animals with dry food

;
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because the animals which were then fed on diy oilcake did not
give the increase they ought to have given. The average increase

on that particular set of animals was something like 1 to every
18 parts of dry food consumed, and in other papers he had stated

that an increase of 1 from 12 was more like the real average. In
such cases conclusions should only bo drawn fi-om data of sufficient

extent
;
looking to individual results only leads to error. To draw

conclusions in favour of cooking from these experiments alone was,
therefore, hardly fair.

In this question there were two points to be considered. The
first was, whether the increased labour and fuel expended in the
cooking were not equivalent to the saving ; and he thought that,

taking the gross increase, there was a slight saving. The second
was, whether the increase in the animal fed on cooked food was
as good as that produced by uncooked food ? On this point lie was
disposed to think that the quality of the meat was inferior when the

food was cooked. If pigs were always fed on boiled swedes and
meal, although they might increase very fast and be very profitable

to the seller, still it would be found out by degrees that the quality

of the pork was bad. The butcher would ultimately refuse to buy,
and would say that such pork, to use a common expression, "boiled
away." All animals as they fattened had a certain amount of water
displaced ; that was to say, they contained less and less water ; but
if they were fed with boiled swedes and meal, the water would
increase as well as the fat. Some time ago he fed one animal on
steeped barley and another on dry barley, with a view of testing

the merits of the two systems of feeding. The animal which was
fed on the steeped barley increased very fast, while the increase on
the other was comparatively slow. They were both killed ; the
loins and other parts were cooked in the establishment, and it

turned out that there was much more waste in the former case than
in the latter. The question whether the increase from cooked or
from dry food is the most economical, was one of considerable
nicety, on which at that moment they had not sufficnent facts to

guide their opinion ; but he should not himself expect to find any
great difference in the results. Supposing a man saved 201. a-year
by the use of cooked food, and that he spent 10?. on labour, and
10/. more on coals in consequence, he would in reality be a loser by
the cooking, because there would be less manure. Some years ago
Mr. Warne's system of cooking was very extensively adopted, but it

did not seem to maintain its ground.
But a new phase of the question had been suggested, namely,

whether natural cooking or fermenting might not be advantageously
substituted for artificial heat. It should, however, be borne in mind
that all fermentation meant the loss of a certain quantity of carbon
consequent on decomposition. In all food the most valuable consti-
tuent was the carbon. If they mixed sugar or saccharine matter
with woody fibre, they got a certain amount of heat together which
might soften and render the latter more digestible ; but that was

2 G 2
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always done at the expense of the sugar, which is one of the most
vahiable articles they had. An animal always eats until he has
enough carbon in his stomach ; he then stops. He might take
double the quantity of albumen, but he would not stop until he had
got sufficient soluble carbon, and the soluble carbon was the first

thing to disappear in the process of fermentation. He did not think,

therefore, that economy of food was to be arrived at by a process of
that kind.

Mr. Dknt had talked with several gentlemen who had cooked
food, and most of them were inclined to give it up ; but he had
never yet found them disposed to abandon the system of pulping.
He had been xising malt-combs in the way mentioned by Mr. Frerc,

and found, in the case of milch cows, that when the supply of combs
failed the milk fell off, and when the supply was renewed the milk
increased.

Professor Simonds rose simply to answer an inquiry of Mr. Frere's

whether the commencement of putrefactive fermentation was likely

to interfere with the process of digestion. It was well known,
especially in the case of carnivorous animals, that when food which
was positively in a state of putrefaction was exposed to the action of
the antiseptic properties of gastric juice, the process was arrested,

and the food rendered sweet at once. There were proofs of that

with regard to the carnivora ; and as the gastric juice in herbivorous

animals does not differ from that in carnivorous, he supposed that it

would act in a similar manner when in contact with food in a state

of incipient putrefaction. Such food, therefore, would not be likely

to interfere with the process of digestion. His opinion was that,

with reference to these matters, we dealt too much with chemistry,

and not sufficiently with physiology, or a knowledge of the animal

economy,
Mr. Lawes had spoken of the watery flesh of animals fed ou

cooked food, and there was scarcely any limit to the quantity of

water that might enter the animal organism, if we gave food which
contained a large quantity of water. Speaking as a pathologist, he

believed that a great ninnber of diseases among the lower animals

arose from the bad state of blood induced by excess of water, and
deficiency of nitrogenized matter in the food. The practical farmer

knew that if, in the lambing season, he gave his ewes too many
white turnips, or other green food, which had grown rapidly, and
contained a largo amount of water, it would lead to disease and loss ;

whereas, if he put them on dry food, containing, weight for weight,

a large proportion of nitrogenized matter, a good quality of blood

was produced, and the health of the animal preserved. Admitting
that cooked food had the effect of accumulating weight, to say

nothing about flesh, in a certain space of time, he was inclined to

think that this arose from the facility which it gave for the digestion

of the food by anticipating a part of the process commonly carried

on by the action of the gastric juice.

But it was questionable policy giving to an animal, and espe»
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cially a ruminant animal, cooked food, for tlius tliey miglit to a

considerable extent supersede mastication ; if so, they would super-

sede insalivation, and tlius interfere with one of the chief pro-

cesses of nature. The action of the saliva was first to convert

the amylaceous parts of the food (or starch) into sugar or gummy
matter. A fiu-ther provision was made in the ruminant animal
for stirring up, if he might so express it, the food ; and a che-

mical change took place in its character before it passed . into the

true digestive stomach. There was a re-mastication and a re-insali-

vation; and, inasmuch as the secretions coming from the rumen
were very analogous to those with which the food were mixed in

the mouth, it not only remained mixed with saliva a much longer

time, but was mixed with a much greater quantity of that or a like

substance. If, then, by the use of cooked food they dispensed with
jiart of the operations of nature, and sent the food quicker into the

intestinal canal, they would dispense with the process of re-mastica-

tion and re-insalivation ; and he could easily understand why,
although a large increase might take place in bulk, the quality of

the animal might become bad. The digestive process depends
materially uj^on the condition of the food : it is even possible, by
giving cooked food, or food which was physically in the same con-

dition with regard to fineness and moisture, to render animals
lion ruminative which are naturally ruminative ; that is to say, we
may give them food that would be retained for a very short space

of time in the rumen, pass quickly into the true digestive stomach,

and become subject to the action of digestion without first under-

going re-mastication. We should thus interfere at once with the

law of nature ; if we cook food at all, we ought not, before cooking,

to reduce it too fine. If the straw be cut into lengths of from four

to six inches, a cooking process may be set up so as to convert the
amylaceous parts into sugar, without interfering with the functions

of the rumen ; but such food would be re-masticated. He would
advise that if food is pulped and mixed it should not lie too long to

imdergo the process of fermentation, but be given pretty soon after

it is mixed. Straw might, doubtless, be converted into palatable

food, and animals induced to eat a larger quantity of inferior pro-

-vender cut into chaff, by simply throwing over it a small quantity
of oilcake dissolved in water. This was a common practice among
farmers in Lincolnshire in feeding their horses, especially during
the winter months. Upon the whole, he was certainly not in favour
of the so-called system of cooking food, either for the preservation
•of the health of the animal, or for the promotion of the process of

digestion, and was inclined to think that, by the physical alterations

they might make in character and condition by the cutting straw,
pulping roots, and mixing a solution of oilcake with them, they
'would gain their point at a lower expenditure, and with much more
^advantage to the animal economy.
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Meeting of Weekly Council, May 21st. Mr. Eaymoxd Baekee,
Vice-President, in the Chair.

State of Agriculture in Algeria.

Mr. Cairo said, the observations which he had to make arose out
of a visit which he paid to Algeria, about the beginning of March
last, in quest of a new field for the supply of cotton. That was not
a topic of any special interest to English agriculturists, and there-

fore he would not dwell upon it ; suffice it to say that great advan-
tages were offered by soil and climate, in some parts of Algeria, for

the cultivation of long-staple cotton, a variety which was of limited

production in America. The question of cotton cultivation was, in

fact, rather a question of the supply of labour than of the particular

quality of the soil. There must be labour, water during the period

of growth, high temperature, and a suitable soil for the plant to

grow in. These elements were presented in the greatest abundance
in the Southern States of America, where there was sufficient heat,

a soil there peculiarly adapted for the crop, abundant rains during
the period when the cotton was maturing, and, imder the slave-

system, a constant supply of labour available. In all other countries

where the cultivation of cotton had been attempted, some one of those

necessary elements of success were wanting. In India, for instance,

there was no rain during the period of growth, and water must be
supplied by irrigation or some artificial means ; there was, however,
in that country plenty of labour. In the West Indies it was a
labour question purely. In Algiers it was a question both of labour

and of water ; there scarcely any rain falls during the period of
gi'owth

;
irrigation, therefore, is required, and has been already

introduced on some of the rich plains, which are well adapted for

the purpose.

In all other resjiects the productions of Algeria are similar to

those of many of our owii colonies ; while that country has the

special advantage of close proximity to the chief markets of Europe,

being within four or five days' sail of this country, and in the direct

track of the Mediterranean trade. Algeria extends about GOO miles

along the southern shores of the JMediterranean. The distance from
Marseilles to the capital, Algiers, is about 470 miles. The cultur-

able land of Algeria lies between 34° and 37° of latitude, or a few
degrees farther north than the lower part of the plain of the ISile,

and about the same latitude as Georgia and the Carolinas. This
great tract of country was two thousand years ago the granary of

liome ; and the traveller still finds eveiywhere the remains of

Eoman towns, Eoman bridges, Roman aqueducts. Nothing, in fact,

is more interesting, in travelling through Algeria, than to find, at

every spot where the French Government now proposes raising

embankments and constructing canals for irrigation, the remains of

similar works, which existed two thousand years ago. He was par-

ticularly struck with these ancient remains at a place called liclizan,

in the plain of Mina, which since the French occupation had been
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found very nnlicalfliy. The French had, owing to tlie necessities

of their position there, drawn their supply of water from a neigh-

bouring and extremely muddy river ; whereas there were remains,

in excellent preservation, of an aqueduct thirty miles long, Avhich

had supplied that town with good water from a great distance, and
no doubt materially aided in promoting its prosperity. He need

not enter into the history of the changes which had taken place in

Algeria from the time of the Eoman occupation down to the present

day. Suffice it to say, that it was overrun by the Vandals, con-

quered by the Saracens in the seventh century, afterwards conquered

by the Spaniards, and then by the Turks. In 1810 Algiers was
bombarded by Lord Exmouth. In 1830 it was captured by the

French army, and since that period the country has been gradually

reduced under the French rule.

The whole population was about 3,000,000, of which aboiit 250,000
"was European. There had been a considerable increase within

the last five years—not less than 470,000 in the native, and 33,000'

in the European popiilation, indicating a gradual advance in pros-

perity under French rule. Of the French population a very large

portion is military; but it also provides hotel and cafe-keepers,

many excellent farmers, porters, and cabmen, who were extremely

civil, but- not any great supply of labour to colonists who embarked
their capital in the cultivation of the soil. The Spaniards who
came over from the neighbouring country comprised a very numerous
and excellent class of labourers, cleanly and well dressed, good
farmers, road-makers, cabmen, and skilled labourers in an agricul-

tural point of view. Then, on the neighbouring border of Morocco,

there were Moroccans, a very fine stalwart race of men, in personal

appearance not second to any that he had seen, excellent labourers

at hard work, but very deficient in skill. The Arabs, who were
the most numerous portion of the population, have the same habits

which were ascribed to the old inhabitants by Sallust, in his account

of Numidia—modern Algeria—during the time of the Jugurthine
war. Sallust describes also the higher soils of the country as

healthy, and the lower as the reverse, a description wliich is still

applicable. The higher parts of the country are si ill healthy;

but the plains, which are the richest tracts of country within the
borders of Algeria, have been found by Eurojoeans to be generally

unhealthy. No doubt drainage, and the extension of agricultural

enterprise, would alter that state of things. Already, indeed, in

the great plain of Metidja, wliich lies 50 miles to the south-west of
Algiers, a most beneficial change had taken place. Fifteen or

twenty years ago that seemed to be the grave of the French
colonists ; now at difterent parts there were to be seen thriving and
healthy colonies, having luxurious vineyards, orange-groves, and an
immense breadth of corn. Although it was not a matter of any
practical interest, he might perhaps be allowed to mention that he
had received an invitation to dine with an Arab chief in his tent.

He was presented, as all sti-angers were, with goats' milk, and en-

joyed the distinction of having a whole sheep roasted for himself
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and his ])arty. He might add that the rank of captain was allowed

by the French Government to all the Arab chiefs. Besides the

Europeans and Arabs, there was a very numerous population of Jews,

who had long been settled in the country, having, as it appeared,

migrated to it in great numbers after the fall of Jerusalem. The
Jews were the bankers and merchants and money-making people of

the countr}'.

As regarded the cultivable land, there was a very gi-eat tract at

a comparatively short distance from the seaboard. The climate

was rather monotonous. During twelve years frost had only been
found twice in Algiers. The mean temperature was 70° Fahrenheit.

The heat increased from January till September ; the hottest months
being July and August, when the mean temperature was 80°. A
very hot wind sometimes set in from the interior, and swept over

the whole country. Occasionally it came before the corn harvest,

and in that case it proved very destructive. A hot sirocco, loaded

with very fine particles of sand, raised the temperature perhaps to

120°, and had almost the effect of an oven upon the ripening corn.

It seldom continued for more than four or five days ; and if it did

not come till after the corn harvest was reaped, did comparatively

little injur}'. In winter the temperature ranged from 55° to 65°.

It was during winter and spring that the coin harvest took place.

Wheat, barley, and jiotatoes were all planted in October and
November, and reaped in 3Iarch, April, and the beginning of May.
There is a second crop sown immediately after the corn harvest is

completed, which is reaped in September and October. This second

harvest consisted principally of oilseeds of all descriptions and
Indian-corn

;
but, except wlaere there was an artificial supply of

water from springs or wells, the summer cultivation is not suc-

cessful.

Besides the French colonists, Swiss and Germans are now begin-

ning to spread over the fine corn-growing districts in Constantino.

The land is offered to the people of other countries on the same
terms as to the people of France, namely, 20,s. per acre for land

suitable for corn-growing. Between Philipville and Constantino

there are very fine tracts of land ; and that is a very healthy neigh-

Ijourhood for Europeans.
Altogether, the cultivable land in Algeria amotmts to about

thirty-four millions of acres, which is more than the cultivable

extent of England proper. Of these thirty-four millions, five mil-

lions are cultivated—ten in pasture, twelve waste, and four forest.

The extent of laud in corn, in 18G1, was 4,500,000 acres, 2,000,000

of which were barley—an immense breadth, as is evident from the

fact, that only about one million acres annually are under barley in

this country. Vegetables of all kinds are here grown in great

abundance, and a considerable trade has already siDiTtng up in the

supply of A'egetables to the French and English markets.

Since ]850 an enormous increase has taken jilace in the exports:

that of hides is veiy considerable. Of wool, which was one of the

great industries of the kingdom, the export last year amounted in
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value to upwards of
.
6,500,000 francs. Olivc-oil was also a largo

item ; so also was an article called vegetable hair, which was got

from the dwarf-palm, and was used for stuffing beds and couches. The
e.xport of the latter article rose in value from 20,000 francs in 1850

to 1,500,000 francs in 1860. Up to 1844 there was no export of

tobacco; in 1860 it reached the value of 5,500,000 francs. He
might remark that there were about 13,500 acres under cultivation

as vineyards, producing in value 2,000,000 francs a-year.

It is calculated that there are about 1,000,000 cattle in Algeria,

and 10,000,000 sheep. The French Government considered Algeria

to be the Australia of France, as regarded sheep-farming. He there

foimd three European shepherds managing about 1400 sheep; and,

according to the accounts given to him by the proprietor, the sheep

were extremely healthy. The ewes on an average gave an increase

of one lamb per ewe. The sheep were never supplied with artificial

food ; and the only thing that was at all special in their manage-

ment was that they had to be housed during very hot weather.

The French had constructed large lines of road in all the prin-

cipal portions of the country, and they had commenced a very

extensive system of railway communication, which would traverse

all the richest plains, and afford easy access to all the most im-

portant points.

He would now ask them to follow him in the route which he

took after landing in Algeria ; and while they did so, it would be

liis effort to bring before them those points which were most inte-

resting to the practical farmer. On landing at Oran he found in

the vicinity of that town a strong red fertile soil, and a countrj^

undulating to a height of from 200 to 300 feet above the sea.

Having just travelled through Provence, he was enabled to state,

by way of comparison, that the soil of Oran very much resembled

the rich red soil of Provence. There wei'e large fields of wheat,

barley, potatoes, vineyards, olives, oranges, and figs ; and he found

that the price of the land, when cleared of all the dwarf-palms

which covered all waste lands, was about 31. per acre. From
Oran he proceeded across the country to the Bay of Arzew, where,

on visiting a French settlement called the Sig, he found that a

great advance had been made in agriculture. He met with several

most intelligent Frenchmen, who had embarked in the purchase

and cultivation of the soil, and they all seemed quite confident of

success. They had immense fields of corn, and had also begun to

plant vineyards, and the cotton cultivation was proceeding very
favourably. He then went to Mostaganem, a town of about 20,000
inhabitants, very beautifully situated, and overlooking the sea. The
land in the neighbourhood appeared very fertile.

'%\Vhile there he visited one of those establishments which the

French Government had set up for the improvement of the breed
of horses all over the country. Great attention is paid to this

object, and not only the best stallions, but also the best mares,
are obtained from Syria, and sent to various settlements. Their
object in this was not merely to improve the breed of horses
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among the Arabs, but also to enable themselves to mount the French
cavalry with Arab horses of the best description. For that purpose,

as much as from 80/. to 100?. each is paid for mares, and from 30L
to 40/. for stallions. Many of the French cavalry regiments even in

France are now being mounted with horses of Arab blood, which
are found very hardy and serviceable.

The soil in the neighbourhood of Mostaganem was a dark red

soil of excellent quality. Fig-trees were numerous; and the

whole district was admirably suited for the growth of sugar-beet.

He there met with a veiy intelligent Jersey farmer called " Jemmy
Bro\\'n," who had been settled in Algeria about twenty years, and
cultivated about GO acres of very productive land. His corn crops

failed from drought once in five years, but never failed when they were
irrigated. There were no taxes on the land, or on any kind of pro-

duce except tobacco, which was in fact a Government monopoly. Tho
climate and soil were the best in the world for vines, tigs, almonds,

and olives ; the mulberry did well, but labour was not plentiful

enough for it. This small farm was cultivated like a garden. The
soil was a deep, light, sandy loam. "Water was applied to it regu-

larly, and vegetables chietly were grown ujion it for market. This
Jerseyman had made a well, 24 feet deep, at a cost of 140/., which,
with one horse, enabled him to water the whole of his farm, the
w^ork being performed at the rate of 7 or 8 acres per day. He grew
two crops of potatoes a year, Avhich were ripe in six weeks after

coming up ; and he cut oats and barley three times for forage. His
meadow was most extraordinary : it consisted of lucerne, and was
watered every six days, and cut ten times a year ; and it continued

in the ground ten years (what he saw, had been there six years).

It was ready in twenty days ; and a space of 19 yards square kept
two horses the whole year. The vineyard needed no w^ater. It

cost 5/. an acre to prepare and plant, paid its expenses in the second

year, and yielded a profit in the third year : 8/. per acre was
obtained for an outlay of 32s.

He also visited a French farmer, the Viscount d'Armagnac, an
old French general, who w^as settled on the plain of Mina. Tho
wines there produced seemed to him just like the red wines of

Provence, and the French regard Algeria as a wine country of

great promise. Objections Avere at one time ofiered to the culti-

vation of the vine in Algeria hy the vine-growers of the south of

France ; but these had now been done away, and it was anti-

cipated that the vineyards would rapidly increase. General

d'Armagnac had about 2000 acres of land, all of good quality.

He sowed his wheat and barley in October, and reaped in April.

The corn crops were followed by an oil crop called " sesame." This
plant produced an oil similar to olive-oil, but -much purer. "When
grown in India it cannot be imported in perfection because the oil

turns rancid in its passage through hot climates ; hence a greater

value is attached to the growth of sesame in Algeria, whence it

could bo sent in perfection to France or any other European
country. The Viscount grew it to a considerable extent, and found
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it very profitable. Be also found castor-oil extremely profitable,

but did not grow it largely. The sugar-cane bad been tried suc-

cessfully as an experiment ; and a person who bad grown it in the

south of Spain with success said that it yielded more on the plain

of Mina than in Spain. The General was paying 12s. per acre for

the use of water, which he bad found indispensable to the summer
crops. His wheat looked splendid ; his barley on the 14th of March
Avas in full ear. He bad been fifteen years in Egypt, where he said

the plain of the Kile very much resembled the plain of Mina, except

that the annual deposit of the Nile made the land there ligliter.

From Helizau, on the Mina, be (Mr. Caird) was travelling for

nearly two days up the plain of the Shelliif, which was the principal

river of Algeria, and ran through a very large extent of country. The
soil was a deep loam all the way, and owing to heavj"- rains had
become so sticky that it was almost impassable. There was not a
single farm or settlement until he reached the base of the mountain
on which stood Milianah, where he found some Arab culture, but no
regular farming. The whole plain was very fertile. It was bounded
on either side by mountains from 2000 to 4000 feet high. On the

south was seen the distant range of the Atlas, the loftiest part of

which was 7000 feet high, and there the snow was lying in patches.

Milianah is situated about 2000 feet above the plain, on a bluff

half-way up the mountain. There was an ascent of several miles,

with gardens and streams continually in view. Nothing could be
more beautiful than the position of the town. In olden times it

was a Eoman settlement ; in our own times it was the capital of

Abd-el-Kader, and the French had great difficulty in obtaining pos-

session of it. From Milianah there was a splendid road— as good a
one as any to be found in England. For three hours' driving there

was a continual descent, and then be arrived at the edge of the

plain of Metidja, in sight of the sea. The first place he came to

was Bourkeka, at the. western end of the plain. It was first colo-

nised as a convict settlement ; but the convicts all died. At the

time of the French Eevohition, in 1848, it became a settlement of

Parisian workmen, who almost all died from fever, or in conse-

quence of their incapacity for the peculiar kind of work required.

There had been no less than three populations in twenty years. In
passing along he was struck with a very singular conti'ast between
the industry of the native Arabs and that of the Fi ench population.

There were a number of French and Arab carriers ; and while the

former had each five mules in a high-wheeled, large, and strong

cart, carrj'ing not less probably than four tons, the latter had a
donkey with half a cwt. of vegetables. That seemed to him a
striking illustration of the advantage of civilisation as regarded the

economy of labour. The plain of Metidja is one of the largest in

Algeria : it is 50 miles long and 12 broad, comprising 500,000 acres,

and stretches to within a few miles of Algiers. The soil at the
western end is black, like that of the prairies. At El Affrond, a
very thriving settlement, it is redder, and is planted with vines and
mulberries, as well as com. At Blidah he observed immense
plantations of oranges, com, &c. Thence he proceeded to Algiers,
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whicli contained a population of about 100,000, and was now a com-
plete French town. It was beautifully situated, and is the resort

of many English and Scotch families, being recommended as a

winter residence in cases of pulmonary disease.

The French had been greatly blamed for their policy and manage-
ment of Algeria. It should, however, be remembered that Algeria

is not merely a colony, but a conquered country. Little more than
ten years have elapsed since it was subdued; and within that

period roads and bridges have been constructed, harbours been
improved, towns been built, and railways commenced. The French
Government naturally believes that Algiers will prove the granary
of France, as in former times it was of Rome. It is remarkable
that seasons whicli are imsuitable for the production of large crops

in France are favourable in Algeria—that is, very wet years.

Algeria is a very fine wool country ; and it was more easy for the

French Government to improve the growth of wool—a branch of

industry which was already established— than to develop the

growth of cotton, which was as yet a comparatively new branch.

The sheep were generally of native races, but some were crossed

with European blood.

In 1841 Abd-el-Kader boasted that the French occupied only the

soil which they covered with their feet; now the traveller was
considered qiiite as safe in any of the cultivated parts of the country
of Algeria as he would be in France or England. The Government
now gives every encouragement to individual enterprise. They
were adopting as far as possible the system which prevailed in this

country, of leaving individixals to carry out their enterprises un-

fettered by needless regulations on the part of the state. Their
new system of laws with regard to the sale and transfer of land,

no doubt, would be productive of great advantage both to the emi-
grant and the native population. The revenue of the country was
already 6,000,000 francs more than its expenditure, exclusive of the

cost of the army, which is an imperial affair. The people of the

country, fonnerly subject to the Turks, had changed only their

rulers. Previous to 1830 the whole value of the export trade under
Mahomedau rule was but 7,315,000 francs; under French rule it

was now 166,000,000 francs. So vast an increase must have been
beneficial to every one. With civilisation progressing rapidly, and
every advantage offered for the development of a great country, it

must be gratifying to them to know that not less than 600 miles of

the southern shore of the Mediterranean had been rescued from the

rule of barbarism, and was now placed within the reach of the

enterprise of every man of any country who was willing to avail

himself of its advantages.

The Discussion.

The Chairman expressed his thanks to Mr. Caird for introducing

the subject, and inquired whether the meeting was to understand

that every part of the coTmtry was now subjected to the French
dominion ?

Mr. Caird said, it was all under French rule ; but there were
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some parts of wliicli some of the tribes claimed owiiersliip, wliicli

claim would, no doubt, be recognised by the French Government.
There was no finer part of the country than that which extended
from I'hilipville to Constantino, and it appeared to be very suitable

for European emigrants.

Supply of Labour.

Mr. Frere said that, when residing in Algeria for some time in

1855, he had received a less favourable impression as to the supply
of labour than that which Mr. Caird appeared to have received at a
later date. There were at that period few French agricultural labour-

ers. The Spaniards were in part the offscourings of the Spanish
Peninsula, and the Maltese were but little better ; while the Arabs
proper considered it beneath the dignity of their race to till the

soil. The only race of labourers at all to be relied upon were the

native Berbers, or Kabyles, who were conquered by the Arabs.

Mr. Caird stated in reply, that the people whom the French
Governpaent had the greatest difficixlty in subduing were the people
of Kabylia, who occi\pied a tract of country lying near the sea, had
a fixity of tenure, and were many of them persons of considerable

property ; and it was a remarkable fact that, since they were sub-

dued, the Kabyles had been the most peaceable and thriving portion

of the whole population of Algeria. They furnished labour not only
for their own district, but for other parts of the country as well.

Breeding Horses.

Mr. Frere said, with regard to the breeding of horses, national

establishments do not practically afford as great advantages as
might at first be supposed, the spur of personal interest being-

wanted for their due regulation. On visiting an establishment of
that kind in Algeria, he saw a very fine stallion, which had such
a vicious temper that none of the grooms durst approach him till

he was nearly exhausted. In his opinion it was quite as important
to attend to the temper and disposition of a sire as to his form.

Liebig's Mineral Theory.

Mr. Frere also called attention to the statement of Baron Liebig,

that those countries which had formed the granaries of ancient
Eome had fallen into decay in consequence of the soil having been
exhausted of its mineral matter ; and inquired whether the present
state of Algeria supported that view. If Liebig's views were correct,

the application of phosphates, lime, and even potash, would be bene-
ficial to the modern crops in such countries as Algeria.

Mr. Caird said in reply, that the crops of Algeria certainly exhi-
bited no symptoms of exhaustion ; and he should be inclined to say
that a rest of nearly 2000 years must have had the effect of restoring
to the soil qualities in which it had become deficient. The only
use to which he saw dung applied in Algeria was that of making
embankments for the purpose of irrigation. He might add that the
great valley of the North of Italy, which was just as much a granary
of ancient Eome as Algeria, was as fertile now as it had been in the
days of Julius Caasar.
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Meeting of WeehJy Council, May 2Sth. Lord Walsingham, Vice-
President, in the Chair.

Lecture on Town Sewage.

Dr. Voelcker said : It has been calculated that nearly 200,000,000
tons of liquid pass annually thi-ough the London sewers, containing

an enormous quantity of excremcntitious matters, of which the

substances have been very carefully calculated both for the London
sewers and also for other towns. I desire especially to refer to the

excellent paper published some time ago by Mr. Lawes in the
* Society of Arts J ournal,' which seems to me very conclusive. Mr.
Lawes states, that the total amount of such matter, when deprived

entirely of water, comes to 4G lbs. per head per annum, in which
there are 35 lbs. of organic, and 11 lbs. of mineral substances.

The principal, if not the sole, valuable fertilising matter in the

organic substance is the nitrogen, which is found, partly as

ammonia, or ammoniacal salts (chietly carbonate of ammonia), and
partly, to a minor extent, in the shape of organic matter in a state

of incipient decomposition, in which state it readily contributes to

fertility. The most valuable part of the mineral matter in the

ashes is phosphoric acid, phosphate of lime, and potash, which
enter into the composition of the urine. The nitrogen is by
far the most valuable element of sewage. IMr. Lawes calculates

the total quantity of nitrogen in the London sewage at 88o9i tons,

which corresponds to 10,758j tons of ammonia; and the total

amount of excrement itious matter, when perfectly dried, at 51,286|-

tons. We can thus arrive pretty well at a theoretical notion of

tlie value of the sewage both of London and of other towns, and
likewise,pf the average composition of sewage.

But the actual analyses of samples, taken at various times,

perhaps alford us a still better criterion. Many of these have been
published in Dr. Hoffman and Mr. Witt's report to the govern-

ment ; others in Mr. Mechi's pamphlet on the sewage of towns, as

it atfects British agriculture ; the most recent analyses of London
sewage, perhaps, are those which have been made by Dr. Letheby
for the City of London. Taking the average of Dr. Letheby's

analyses, I find that the total amount of solid matter in sewage
taken from various main sewers comes to 94 grains per gallon

during the day-time, and 79 grains during the night; giving an
average for the whole day and night of 86 gi'ains. But on
putting together 24 of the analj-ses—25 Avere made altogether,

but I reject one, because it contained an enormously large quan-
tity of solid matter—taking 24 normal analyses of Dr. Letheby,
and grouping them into two classes, the one showing less and the

other more than 86 grains, I find in the former class 15 analyses

furnishing on an average only CG grains of solid matter in the

imperial gallon, and in the other nine samples yielding on an
average 123 grains. Kow, considering that this occasional excess

of solid matter takes jdace especially on rainy days, and is due
mainly to the wasliings of the streets, and therefore principally
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consists of useless earthy and organic sweepings, I think we obtain

a Avrong idea of the concentration of the sewage by striking an
average in which we incorporarte all the analyses made throughout

a certain period of the year. If we rejected the abnormal results,

we shoxild arrive at a better idea of the average quantity of solid

fertilising matter, which is our chief object. We should then find

that the average proportion of solid matter, which is given by Dr.

Hoffman and Mr. Witt as high as 102 grains in the imperial gallon,

is too high, and that 70 grains per gallon, or one part in a thou-

sand, is a fairer estimate than even the 86 grains, Dr. Letheby's
average result.

This quantity agrees remarkably well with observations that

have been made in other localities. Thus, in the sewage of Bir-

mingham I find an average of nearly 70 grains ; sometimes a little

less, sometimes a little more. We must naturally expect such
variations. Dr. Wrightson also found there about 70 grains ; and
in the sewage of other towns the average of solid matter is seldom
much higher than 80 or 90 grains. Even in the most concentrated

sewage of Birmingham the amount of solid matter is, as I know,
seldom higher than 105 grains. On the whole, then, I believe we
are not far wrong in stating that town sewage contains on an average
one part of solid matter in a thousand.

Let us inquire, in the next place, into the character of the solid

matter. Messrs. Hoffman and Witt estimated that the 102 grains

which, according to them, are found in the imperial gallon, consist

of—nitrogen G*7
;
phosphoric acid, 1"8

;
potash, 1

;
organic matter,

o0'7 ; or a total quantity of 40'2 grains of fertilising matter—the

remaining 62 grains being worthless. Supposing a gallon of London
sewage to contain 90 grains of solid matter—an over-estimate,

which 1 take that I may be certain of dealing fairly with sewage

—

the following Table will fairly represent its composition :

—

AvEKAGE Composition of Londok Sewage.

1 Gallon
contains

1 Ton contains

1 Ton of tbe
Dry Constituents

of Sewage
contains

Organic matter and salts of ammonia .

.

Yielding ammonia .. .. 7 grains

Containing

—

Phosphoric acid 1 grain

Wortliless matters .. 56 grains

Total amount of constituents ..

Grains.

30

60

lbs. ozs. lbs.

1

0 3i

2

0 OJ
0 1*

1 li

3

lbs. lbs.

747

163i:

1493

23
69
140

2240• 90

I find then, in these 90 grains, 30 of organic matter (including 7

grains of ammonia) and 60 of mineral matter, and that in this

mineral matter the valuable portion, the phosphoric acid, amounts
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to 1 grain, and the potash to, at the maximum, 3 grains. In a ton of
sewage we have 8? lbs. of salts of ammonia, 2 of mineral matter,
and in this mineral matter half an t)unce of phosphoric acid,

1
J of

potash, and nearly 2 lbs. of worthless matter. A ton of the dry
constituents of sewage contains 163i lbs. of ammonia, 23 lbs. of
phosphoric acid, 69 lbs. of potash, and nearly two-thirds of it is

worthless matter. So that, even if -wo evaporate sewage into a
state of dryness, we should still have in the solid matter a very
considerable portion of useless material. This point deserves special

attention, for in valuations of the sewage of towns it is always
compared with Peruvian guano. Now, if we leave the water out
of consideration, it is hardly fair to compare the dry matter of the
sewage with a material like guano, which hardly contains any
valueless substance.

Let us now examine the value put upon sewage by various

chemists. Professor Holfman calculates that a ton of sewage is

worth on an average about 2c?., or 17s. Id. per 100 tons. Accord-
ingly the whole sewage of London would be worth 3796/. per diem,
or the enormous sum of 1,385,540/. per annum. Guano at 11/. per
ton is the standard on which these calculations are based. It is

calculated how much ammonia occurs in the solid matter of sewage,
and this is valued at 56/. a ton. The amount of phosphate of lime
is calculated at 11. a ton, and the potash at 3lZ. a ton; the result

being that the total solid residue from sewage is thus valued, in

round numbers, at 6/. per ton. Now, following the same track

which other chemists have trodden, I find that, by taking the

average composition which I here assume, the solid matter in London
sewage would be worth about 5/. 2s. 4c?. a ton. In this estimate I

take ammonia at 6(?. a lb., potash at 3c7. a lb., and phosphoric acid

at 2c?. a lb. According to this estimate a ton of sewage would be
worth not quite IfJ.

These theoretical calculations, however, are altogether fallacious
;

for, in calculating the value of a manure, we must not merely esti-

mate the amount of fertilising matter which it contains, but must con-

sider its bulk and combination. The calculations on which compari-

sons are drawn between guano and sewage start on wrong premises.

In guano we have a portable manure which we can supply when and
where we want it, so as to supj^ly an abundance offood to certain crops

like our root crops at a critical stage of their existence. The same
quantity of guano or superphosphate mixed up with a large body of

soil—say 18 inches deep—would have been of little service for such an
object. When once the roots are fairly established, with their various

fibres drawing nourishment from the soil, and their leaves sjiread to

the sun and air, and thus the apparatus for taking in food on all sides

is formed, the natural sources of supply are amply sufiScient to

provide for their luxuriant growth. We cannot, in fact, materiallj^

alter the composition of our soils, taking the whole bulk of the

soil into consideration, by any amount of manure. Nor can we,

chemically sjoeaking, deteriorate the land by the most exhaustive

crops, if we regard the soil as a whole. In reality we manure only
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a small portion of the soil ; and in ordinary good farm practice, we
endeavour to keep the manure, be U natural or artificial, as near to

the surface as possible. The value of a manure, then, depends quite

as much on the facility with which it can be applied, as upon the

amount of the fertilising materials which it contains. Concentrated
manures, s\ich as superphosphate of lime or giiano, are, for this

reason, of the greatest utility on most soils ; for most soils are rich

in plant food, but the}' do not contain sufficient to meet the require-

ments of the plant in its early stages of growth. Our ordinary

farm routine is to manure principally a small portion of the soil,

just to provide for this requirement.

On a sandy soil, it is true, we must put in everything that is

to go afterwards into the plant ; and it is on such soils that sewage
may be used with very great advantage, and that bulky manures,
like farmyard manures, will alwaj's be applied with as great, or

even greater advantage than most artificial manures.
But on most other soils, and more especially those which contain

a sufficient amount of clay, we have both a great abundance of

minerals and also a considerable amount of matter capable of yield-

ing ammonia in decomposition, as the following analyses show :

—

Analyses of Three Clay Soils.

Water driven off at 212° F
Organic matter and water of combination
Oxides of iron

Oxides of alumina
Carbonate of lime
Lime
Magnesia
Potash
Soda
Phosphoric acid

Soluble silica

Insoluble silicates (fine clay)

Chlorine and sulphuric acid

Carbonic acid and loss

•53

•62

•07

•74

•60

•26

•22

•38
•45

84-10

traces
•03

100-00

II.

5- 38
6- 82
6^67

1^44
•92

1-48
1^08
•51

III.

72-83

traces

2-87

100-00

Moreover, clay itself possesses in a high degree the power of

absorbing ammonia from the atmosphere. Still, however A'aluable

may be the stores of food for plants which those soils contain, they
do not appear to have enough in an available form for the young
plant. We therefore apply a concentrated manure just to start the
plant, and when this is accomplished, the manure has fulfilled its

purpose, though it cannot add much to the general fertility of the
land.

The maximum effect which such concentrated manure is capable
of producing on a soil is soon reached. 3 cwt. of superphosphate of
lime is found to answer quite as well as 6, 7, or 8 cwt. per acre.

VOL. XXIII. 2 H
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Tlio value, then, both of giiano and superphosphate depends on
their concentrated form.

If sewage had been compared with bulky farm-yard manure,
instead of with guano, "very different would have been the results.

To illustrate this, let me point out the composition of fresh and of

rotten farm-yard manure. Without entering into minutiae, I may
state that a ton of rotten dung contains 8^ lbs. of soluble phosjjhate

of lime. This, at the usual price taken by chemists, is worth 2s.

Then it contains 10 lbs. of potash, worth 2s. 6d. ; 16 lbs. of ammonia,
worth 8s. ; and 12^ lbs. of insoluble phosphate, worth Is. ; thus we
arrive at los. 6d. as the calculated valne oi a ton of farm-yard manure.
I need not say that this calculated value is far above that which we
actually pay. 3s. per ton, or at the most 5s. per ton, is, I believe,

the price generally given for farm-yard manure. Making the same
calculations for fresh faiTU-yard manure, I find the following result.

We have 6^ lbs. of soluble phosphate of lime, worth Is. 8c?. ; 8^ lbs.

of insoluble phosphate of lime, 8^fZ.
;
12jlbs. of potash, 3s. l^d.;

and 15 lbs. of ammonia, 7s. 6d. ; or a total of 13s. We thus get

a value for rotten manure of Gd. less per ton than for fresh ; and
in both cases assume the value of faim-yard manure to be two or

three times as high as it is in reality. Now, in dealing with a

manure still more bulky, still less under our control than farm-yard
manure, I cannot see why we are not to take into consideration

that its value in a great measure depends on its being manageable.
Sewage manure, then, is only valuable in special cases, such as

that of land that has in itself little or no fertilising matter, but is

porous, and allows certain crops to penetrate deep in search of food

—that is to say, a sandy soil, such as those analysed in the follow-

ing Table :

—

Akalyses of Four Sandy Soils.

I. II. III. IV.

Silica and quartz sand 96-000 92-014 90-221 94-70
•500 2-652 2-106 1-60

2-000 3-192 3-951 2*00
trace -480 •960

-001 •243 -539 1-10

trace •700 •730 trace

> >
•125 -066

>

)

•026 •010 }
-078 -367 trace

trace trace

•01

Organic matter (humus) .

.

1-499 •490 1-04 •50

100-000 100-000 100-000 100-00

You will notice that the preponderating element in these sandy soils

is silica. In some of them there is hardly any potash and phosphoric
acid, and in two only a small quantity of phosphoric acid. These
soils, then, are greatly deficient in every description of food.
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Ilcnce, if we want to get any crop at all, we must apply a bulky
manure anrl an abundant supply of food. Now sewage is well cal-

culated to furnish this food, provided we apply it largely, and not,

as has been proposed, in quantities amounting to 3000 or 4000 tons

per acre. Those who recommend such a small quantity forget

that in 300 tons of London sewage we have in reality not more than
the fasces of five persons—a supply for which it never can be worth
while to lay down pipes or to make any provision whatever. I hold
with the most ardent advocate of the use of sewage, that it is a pity

that a liquid which contains an enormous quantity of fertilising

matter, and which may be used with very great advantage on sandy
soils, should be let run to waste. Yet, if we wish to derive any
material benefit from it, we must use it largely—that is to say, as

ordinary water is used for irrigation, in quantities amounting to

from 8000 to 10,000 tons per acre, in, say, five dressings, averaging
1400 tons apiece. But even then it will not benefit every descrip-

tion of crop, but, as has been proposed, may well be restricted to

Italian ryegrass and other grass-crops.

Grass is especially benefited by the sewage of towns, because it

is a quick-growing crop, which allows us to apply a fresh fertilising

matter as soon as a given quantity is exhausted. Grass-land
may be manured repeatedly, but not so the cereal crops. Our
wheat would never ripen if, after it has passed through its grassy

stage and approached maturity, we were to apply sewage to it

:

the grain would never get formed. Neither is sewage generally

applicable to market produce ; it has a tendency to enci'ust the

soil and to close up its pores, which is a great practical inconveni-

ence. Btit apart from this objection, I question whether we could
dispose of the sewage of a large town in market gardens, because it

must be dealt with at all times of the year, and in very large

quantities.

With regard to the grass grown by the application of sewage,
it is stated in many treatises that the produce from in-igated

meadows, more especially meadows irrigated by sewage manure,
is superior, inasmuch as it is richer in nitrogenous matter than
ordinary farm produce ; but I believe that this is a mistake, and
that in nutritive quality the grass from the irrigated meadow will

be found inferior to that from natural pastures, the produce of

meadows irrigated by sewage being in a still higher degree inferior.

In fact, the more rapidly prodiice is grown the less mature it is,

and the more likely to produce disorders in the animal economy
;

whilst, bulk for bulk, the poorer the meadow the more scanty the
herbage, and the more slowly it grows, the better and more nutri-

tiorts it is. Of course it does not follow that we shoiild leave off

manuring our fields and grow a scanty increase for fear of inferior

prodiice.

Notwithstanding all these drawbacks, however, great sums have
been realised by the application of large quantities of sewage to

meadow land. And, after all, the most satisfactory way of arriving
at a fair and just estimate of the value of sewage is to inquire of

2 H 2
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men who have tried it on a pretty extensive scale. AVe leam from
farmers residing in the neighbourhood of Edinburgh that they can
realise by the application of sewage from 2bl. to 40Z. per acre—the

average perhaps is about 25/. per acre. But if we calculate the

value of the dressings applied, as has been done by Dr. Hoffman
and other chemists, and, for illustration' sake, by me to-day, we
shall find that the calculated value of the fertilising constituents

comes to something like 75/. or 80/., whilst the profit realised is

only 25/. ; which shows plainly the exaggerated nature of these cal-

culations. If we look rather to the produce than to the price set

upon the constituents of sewage, it will be found that its fertilising

value is on an average perhaps one halfpenny a ton.

Moreover we learn from the practical experience of men who
appl}' the sewage under the most favourable circumstances that the
produce rises just in proportion to the quantity applied. To get a
material advantage from the application of sewage it should go
through the soil. Those soils will be most benefited by its use
which act merely as the vehicles for holding the manure. We must
never think of storing up the liquid manure in the soil. The soil

does not hold such fertilising matters.

A great deal has been said of the powers of soils to absorb manuring
matters ; and it is true that all soils, not even the most sandy soils

excepted, have the power of rendering insoluble to a great extent the

soluble fertilising matters that we usually find in manures ; but they
have not the power of rendering them completely insoluble, and from
very dilute liquids they take away very little indeed. If time per-

mitted, I could refer you to some experiments which I have made
with a view of ascertaining whether soils have the power of retaining

soluble matters to any extent ; but it may suffice to state in a general

way that the weaker the solution the less is the soil capable of retain-

ing the soluble matter. Thus, in operating with very dilute solution

of ammonia, I find that hardly any ammonia is retained by the soil

;

and again, that the proportion of phosphoric acid which is left in

the liquid after passing through the soil is just as large as it was
before it was applied.

By filtering very dilute liquids, such as sewage, through soils

which, like clay soils, contain potash, you may even take out the

potash. This was the case with an experiment which I made
on Mr. Mechi's soil. By filtering some of his tank liquid through

his clay land I actually obtained more potash in the liquid that

filtered through the soil than was contained in the tank liquid

itself; thus showing plainly that the fertilising matters from
very dilute liquids are not retained in the soil; and that we
must not, therefore, calculate upon storing in the land during win-

ter the fertilising matters of sewage. If we are to derive benefit

from the practical application of the sewage of towns, we must apply

it in large quantities, and get an immediate return in the course

of four, five, or six weeks. Then we may give a new dose of

manure with advantage, and so on. But with so dilute a liquid,

which absolutely contains a considerable amount of fertilising mat-
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ter, but relatively a small quantity, we can follow this procedure to

advantage only with grass-crops.

It may be said that liquid njanure has also been used with advantage
on clay soils. To this I would reply that on clay soils, when Avell

drained, pure water has been likewise used with very great advan-

tage ; and that by irrigating clay soil with the purest water, even
distilled water, we should probably obtain a very high produce.

Indeed, experience shows that in our neighbourhood, where clay

soils,—well-drained clay soils, abound, the spring produce is almost

entirely regulated by the amount of rain that falls. A showery
spring gives us more grass than any description of manure, be it

natural or artificial, that we can put upon the land. When, there-

fore, sewage produces on clay soils a highly beneficial effect, I think

it is principally in virtue of the amount of water which it supplies.

Mr. Mechi made a true observation when he said that in all

calculations the water has been neglected. In many cases it is

a most valuable constituent. In the case of clay soils which
contain an abundance of fertilising materials, the water, when put
on in large quantities, so as to soak completely a large mass of

soil, renders these materials soluble, and bj^ degrees they are

brought within reach of the growing plant. Thus it is that water,

pure water, on clay soils produces in many cases enormously large

results. In such cases the quantity of matter which we put on in

sewage is too small to have any practical bearing on the result.

Whilst, then, on clay soils water is the most valuable constituent

of sewage, it is also of great utility on sandy soils, although, when
we must furnish to the soil all the plant food required to produce
a crop, even the fertilisers contained in sewage assume a very
high importance. There are various other topics on which I

must not touch, after having already detained you so long, but
I trust that on several points which I have brought forward to-day I

may have removed some misconceptions affecting that important
question, the proper application of town sewage.

The Discussion.

Sir John Johnstone, M.P., observed that he, with some other gen-
tlemen, had superintended a large lunatic asylum in the neighbour-
hood of York, and had endeavoured to utilise its sewage in various
ways. Not having grass-land sufficient to take it all, they had
poured a part over the garden gi-ound cultivated by the patients, in the
hope that what was valuable in it might remain in the soil. It was
so applied during the winter, and the governor of the institution

fancied he saw good results in the crops of roots, cabbages, and
other market-garden produce ; but after what the learned professor
had stated to-day it seemed to bo doubtful whether it might not as

well be let run into the river. The soil was diluvial, and of a
rather porous sandy nature.

Mr, Frere said Dr. Voelcker had showed that the value of a fer-

tiliser might be estimated by the crop that it enabled us to grow off

the soil. Now it must be borne in mind that certain fertilii-.ers
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were of the nature of stimulants ; so far, therefore, as tlieir virtue

was a stimulating virtue, which induced the soil to part with more
of its plant-food than it would otherwise do, so far it would leave

the field in a poorer condition than it found it. So that some
charge must be made against the crop for impoverishing the field.

No doubt, ifvre are justified in believing that the soil of a field has

a standard fertility which could be but little changed either by the

application of manure or by exhausting crops, so far the deteriorating

influence of stimulating manures might be overlooked.

Mr. Blackburn said, as to the difference in value of different crops

of grass, he had believed that plants, inchiding grass, which grew
quickest, contained the largest amount of sugar and starchy matter,

and that, from slowness of growth, the sugar and starchy matters

became converted into woody fibre. He found, for example, that

the quicker his garden crops, celeiy and other vegetables, grew, the

better was their quality. He believed that Professor Way sup-

ported that view.

Dr. VoELCKER said, it was^at one time generally believed that the

amount of nitrogenous matter was the measure of the nutritive

quality of the produce, and Professor Way, with other chemists,

having found in the grass and hay of irrigated meadows more nitro-

genous matter than in ordinarj' produce, arrived at the conclusion

that it was really more nutritious. But now the tide has set in a
different and more reasonable direction—a direction that is borne
out by practical experience. Now an excessive quantity of nitro-

gen in produce is regai'ded rather as an indication of unripeness, of

which one defect is a deficiency of sugar. If in young produce
there is not so much woody fibre as in old, there is not so much
sugar. If the produce be allowed to get ovei'-ripe the sugar be-

comes converted into cellular fibre ; but to a certain extent both

went on being formed together. In j^oung celery there is one
thing in much larger quantity than in old, that is water. Indeed,

in all forced produce, the quicker the growth the more water you
have. The crisp condition of celery is in a great measure due to

the large proportion of water present, which comes to 93 or 94 per

cent.

In reply to an inquiry by Mr. Eaymond Barker, Dr. Voelcker said

that hay could not be made on irrigated meadows at all. He had
stated that irrigated meadow-land did not yield so nutritious a pro-

duce as natural pastures ; he might go further and affirm generally of

all kinds of produce, that just in whatever degree an abundance of

manure was applied and larger crops were obtained, in that degree

would the quality of the crops be inferior. The rule holds good for

wheat and barley, and even turnips. If you want something good,

you must be content with a small quantity ; if you want much, jow
must take it in a cruder state. If you want a good leg of mutton, for

example, you must be content with a small one, and kill a South-

down sheep ; if you want a large one, you will kill a Cotswold, and
get coarser meat.
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Meeting of Weekly Council, June 18th. The Earl of Powis in the Chair.

The subject of improved farm buildings was brought under notice

by Mr. John Elliot, of Southampton ; and Mr. Blundell, of Bursle-

don, near the same place. The latter gentleman also introduced

the question of the most profitable method of fatting bullocks on
arable farms.

Farm Buildings.

Mr. Elliot said, the chief objects to be borne in view in the

erection of farm buildings were economy in construction, with
durability ; convenience in arrangement for inspection and supply
of food and attendance with the least amount of labour- ; production
and preservation of manure ; comfort to the animals, with facilities

for ensuring pure air and water, light and warmth. It must be
conceded that the vast majority of existing homesteads did not fulfil

these conditions. One fixed idea seemed to have taken possession

of the minds of their builders—that of placing the building on the

sides of an open square yard, in which was placed the straw in-

tended for conversion into manure, to have much of its valuable

matter washed out by the rain, and more also carried o& by sun
and air. Where manure was of little value, time of small account,

and inspection of no moment, the arrangements of the old home-
steads might bo put up with ; but they were clearly out of place

wherever farming was carried on scientifically, and wherever the
great truth was recognised, that its profits mainly depended on
small economies throughout. When the Five-Thousand were fed

with the five barley-loaves and three small fishes, the Author of the

miracle closed it with the command, " Gather up the fragments, that

nothing be lost ;
" and the comment was as important as the fact it

illustrated.

The selection of a site would be the first consideration for the
builder of a homestead. Lord Bacon says, " He who builds a farm-
house on an ill site committeth himself to prison." A wrong
selection was clearly an irremediable evil, and the choice of site,

therefore, deserved the deepest consideration. The first point will

be the healthiness of the locality, and its capability for drainage.

Marshy or boggy ground, or the vicinity of stagnant waters—any-
thing, in short, to cause damp heat, or moist cold—must be care-

fully avoided, and a sluggish atmosphere equally so. The stiffest

breeze brought health ; but stagnation in air, land, or water implied
loss in health and profit. If a hill-side could be secured sloping

gently to the south, it would be an advantage ; but this point must
give way to others of more moment. The relative position of the
various descriptions of land, the direction of the mai'ket town, the
roads and theii- inclination, had all to be taken into account. It by
no means followed that the centre of a farm would be the best site

either as to draught or distance. For instance, sheep-lands received
little from the steading, and the sheep had legs to take them to it.
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The right centre, therefore, would be at the centre of the land from
which the produce is brought to the homestead, and to which the

manure is returned. The existence of a canal or railway-station

would require special consideration, as would also the possibility of

obtaining water as a motive power. A plentiful su23ply of good,

water for the stock is a vital point ; and the quality of soil is not

to be neglected. Chalk or gravel is best, and clay or springy sand
the worst. In balancing the pros and cons, it should be borne in

mind that of existing objections some might be remediable, others

not so ; and these latter should be allowed the greater influence in

determining the site.

The aspect of the projected steading would be the next considera-

tion. The Eomans were so impressed with the importance of a

good aspect, that their writers on farm buildings laid down the

most stringent rules for obtaining it. To secure the greatest benefit

from the sun, and protection from cold winds, the homestead should

be so placed that a north and south line should be the diagonal to

its square. There could be no difficulty in determining, as another

settled principle of universal application, that the most ample
means of ventilation should be provided, so that the air within the

buildings might bo always pure, and admitted without draught.

There was some truth both for man and beast in the old proverb

—

" Wien the wind comes in at a bole.

Thou it's time to think of j'ouv soul."

Eotten lungs, brolcen wind, and damaged sight, were some of the

more prominent evils which the absence of pure air inevitably in-

duced in men and cattle. " For that which befalleth the sons of

men, befalleth beasts ; even one thing befalleth them—as the one
dieth, so dieth the other : they have all one breath."

Modern chemistry has established the fact that digestion is

slow combustion, and food fuel. The bear lays in fat at the approach

of winter to keep him warm through its frosts. It is then necessary,

as a matter of economy, to keep the stock warm, as conducive to

condition. Fatting-stock requires more warmth, and should there-

fore have more sheltered buildings, than growing stock, with which
the development of muscle is of more importance than fat. But the

rule of Nature is, use—not abuse. Warmth creates fat ; but too

much warmth melts it ; and this must be guarded against, and
the means afforded of regulating heat and cold, otherwise it will be
found that what was right for one season would bo wrong for another.

It is the same with light. Its presence is an absolute essential to

health ; but its excess during the summer months is injurious, and
at such times flies torment the animals to an injurious extent

;

conti'ol, therefore, over the admission of light is indispensable.

Tlie question of box-feeding is so important in its bearing on
agriculture, and in its influence on the arrangement of a home-
stead, that it is necessary to determine this point as a principle

before proceeding with our plan. The objections made to box-

feeding, when originally introduced, were based chiefly on the injury
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caused to the health of the animals by the foul air generated, and
the filth in which animals so kept were always immersed. If these

objections had been in-emediable, they would certainly have been
fatal to the system ; but the simjjle remedy, devised by Mr. Blundell,

of placing a layer of earth, about 12 inches thick, at the bottom of

each box, has the effect of fixing the ammonia and of absorbing the

liquid portion of the manure, so that the animals can remain in

these boxes without injury to their health and comfort ; and the

manure thus prepared and stored is very gi-eatly increased in

value, while the labour of foddering the animals is considerably

diminished.

So much of the cost of all farming operations is reducible to

labour, and so much of this labour is connected with the homestead,
that the arrangements of the latter should be especially framed so

as to economise time. To ensure such a result, the buildings should
be so placed in respect to each other that no groimd should be tra-

versed twice without result, and no step taken beyond what is

necessary. The great principle of profitable circulation should be
ajDparent throughout. The everyday work at a fannery is to thrash
out the produce from the straw, and to convey the latter to the
stock for bedding and conversion into manure, Avhich is to be car-

ried out to some convenient spot preparatory to its return to the

fields. The destination of the com, hay, and root stores dictates

their position at the head of the steading. The straw and the hay
have to be cut into chaff, the roots to be washed and minced, or
boiled, and the corn to be thrashed and stored. The conveniences
and appliances for these several works must, therefore, be close to

the objects operated on, and of ready access to the feeding-trucks.

The root-stores should be so arranged that carts could back into

them. As corn keeps better in ricks than in bams, the ricks should
be placed on each side of a railwaj' proceeding from the thrashing-

place. The granary should be partly over the thrashing-place,

partly over an open shed, to allow waggons to back under it to

load, and adjacent to the feeding-passage, in order to supply the
trucks with com by a shoot. The stock-keeper, having taken up in

the shortest time his load of roots, chaff, straw, or hay, should be
able to deliver this in the readiest way to the animals he has to

tend. To effect this the boxes for stock must be placed on each
side of the feeding-passages, which proceed direct from the stores.

These passages should have an inclination from the stores, so that

the labour of running the loaded truck down to the stock may be
equal to that lequired to return it back when empty. To make
this truck travel easier, mnning planks should be fixed in the
feeding-passages, or a light railway formed by screwing light half-

round iron on wooden sleepers. This cheap railway should be con-
tinued thi-ough the several stores, and between the hay, straw, and
com- ricks, and tum-tables formed where necessarj', of equally
simple construction. As the chief bulk of produce is brought gra-
dually from the end of the rick-yard, first to the stores and then to

the stock, the railway should have a fall from its end in the rick-
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yard tkrougli its whole extent. This railway would then bring the
corn from the ricks to be thrashed, take back the straw to be
stacked, and return it, as reqmrcd, to the feeding boxes. The
necessity for large bams is thus avoided.

The question between fixed and locomotive engines is a most
important one. There is no doubt that fixed engines work the best,

and with the greatest economy ; and the point must be decided
by the consideration, whether there is work enough at the home-
stead to keep the engine sufficiently employed to pay ; or whether,
from the nature or situation of the land, a locomotive could be em-
ployed at difi"erent parts of the farm with greater advantage. As a
general rule, a fixed engine would be best for a large farm, a loco-

motive for a small one. In designing a farmery, therefore, where
this point was not settled, it would be necessary to place the shed
for the engine and boiler so that an engine could be backed into it.

The engine should be close to its work, and so placed as to give
direct action to all its working parts. This saves first cost and
working cost. Horse-power might be occasionally used with advan-

tage, and the thrashing-floor should be so placed as to admit of this
;

and a floor for a little occasional flail-tkrashing would be convenient.

The fuel-house should be close to the engine-room, and accessible

to carts. If sawing by steam is to be done, the carpenter's shop
should be near the engine-room. The waggon and cart-shed shotdd
be near the horse-boxes, so that the animals may pass at once into

their lodgings when out from their waggons. For a similar reason
the implement-shed should also be near the horse-department. The
sheep-house should be connected with an open yard ; and it should
be little more than an open shed, as no animal suffers more than
sheep fi'om heat and overcrowding. The piggeries should consist

of breeding-boxes, and boxes for store-pigs and fatting-pigs. Pigs
are very apt to overlay their young. To prevent this a batten

should be placed round the breeding-boxes, about 9 inches off the

wall and the ground. No animal pays better for the comfort and
warmth given him, and these points should be considered in his

domicile.

Having thus considered the general arrangement and accommo-
dation needed for the stock, he would proceed next to consider the

most economical and durable mode of construction. The locality

must determine in many cases the materials to be employed ; and
this would also to some extent regulate the method of construction.

The corn and hay-stores, the engine-room, and the granary would
be the only parts requiring thick walls, whether of brick or stone,

and heavy timbers. The box-system being a multiplication of

similar parts, it is advisable, as a principle, to construct the boxes
with details of simple form, of small scantlings, and few in kind,

so that they can be easily put together, and easily i-eplacod when
damaged, while capable of extension or alteration, and shift in use

—points of imj^ortance—for which the box-system offered great

facilities, which the design now exhibited attempts to embody.
Mr. Elliot then referred to the plans and sections before him,



Farm Buildings. 475

designed especially to cany out, the principles laid down, vvhicli,

he observed, were but the legitimate deductions from the views

advocated in those plans and essays submitted by himself and Mr.

Spooncr, for the National Competition for Farm Buildings, in 1849,

which the Council selected as the first of the " Commended designs,"

and directed to be inserted in the Journal of 1850. On that occa-

sion Mr. Blundell aided with his valuable advice
;
and, in the present

instance, the plans are the joint work of himself and Mr. Blundell.

It would be obsei'ved on reference to the plans that the whole
accommodation is contained in one block of buildings ; the cattle-

lodgings or boxes being all 12 feet square, with feeding-passages

between each double line. Although the buildings are thus brought

into one block, the necessity for massive roofs and lead gutters is

obviated by keeping the roofs of the feeding-passages lower than

those over the b(jxes, and attaching common iron eaves-gutters to

each set of roofs : thus no roof is required of more than 24 feet

span. The external walls are of brick, and the continuous pits in

the lines of the cattle-lodgings are divided off into boxes by move-
able iron hurdles suited to different kinds of stock, or hj battens,

where the first expense is more thought of than durability. The
two sets of sections show two modes of construction—one with
roofs formed of timber and slate, the other of galvanised corrugated

iron. In the latter case the buildings would be fire-proof, and the

cost little more than that of a common roof, the span being so

small. In either mode of construction the use of lead gutters is

dispensed with. The engine is so placed as to give the most direct

action to all the machineiy it may have to work. The aiTangements

give great facility for supplying and inspecting the stock, removing
and storing the manure ; and the mode of constructing and arranging

the fittings of the boxes affords everj^ facility for such change of

use as the varying conditions of the farm might require. The whole
building is but a repetition of simple parts and of small scantlings,

which unskilled worlanen could put together without difficulty.

A cheap pavement or bottom for the boxes and feeding-passages is

of moment ; and no plan can answer better than a concrete of tar

and gravel. The gravel should first be put in heaps, with sufficient

tar and fuel to light it ; and when tlie mass is thoroughly heated,

the tar for mixing should be poiued in, and the whole spread while

hot about 4 inches thick. This method had been extensively used
for the footways at Southsea, and answered its purpose admirably.

Over this bottom, so prepared, should be placed the layer of earth,

about 12 inches thick, the key to the success of the box-system of

feeding.

Mr. Bi,UNDELL said that the question of improving farm buildings
had long occupied his thoughts, and the plans now presented were
the result of considering it in conjunction with his friend Mr.
Elliot. That gentleman had explained the architectural value of
the plans ; and he now pledged himself as an agriculturist that

they were well adapted to the purposes for which they were
intended. The feeling in favour of the covered yards was now
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pretty genevcally prevalent, and that method was combined in his

plan with the system of box-feeding recommended in the Prize

Essay and Commended Essay published in the Journal of the

Society in 1850. In designing these buildings, the particular object

had been to adapt them to farms of various sizes, and for animals

of various conditions.

He knew that a feeling existed in the minds of many that the

sj'stem of horse-boxes, with the manure accumulating under the

animals, could not be worked out to advantage. But he himself

had put it into operation, and that in a most satisfactory manner,
in buildings of his own design, upon the property of a gentleman
for whom he had been agent. In one instance the manure was
allowed to accumulate for nine months, and in another for fifteen

months, j-et the horses were in the most perfect condition; no
disease was engendered during the whole time, and the manure
was as solid and good as possible. This, however, was only attain-

able by good management and the issue of proper instructions to

the groom and stable-keeper. He had ordered his boxes to be
supplied with straw cut from fifteen to twenty inches long, which
was done by means of a tliatcher's knife. When the straw was
much longer, it hung to the horses' hoofs, and the surface of the

earthen floor became irregular. The air then entered, fermentation

ensued, and the boxes became more or less the seat and cause of

disease. ^Vater was sjorinkled over the surface with a water-pot

and hose one or twice a day, and a little sand was used to give

soliditj' to the mass. This method had answered exceedingly well,

and he could recommend its adoption for racers and hunters as well

as cart-horses, as he never saw horses' feet in better condition for

shoeing than his were. The boxes were perfectly sweet, and a

person led into them blindfolded would not detect from the smell

that he was in the precincts of a stable. The foot of earth absorbed

the urine ; the ammonia was fixed immediately, and the boxes did

not require to be cleaned out oftener than twice or three times

a year. As in the case of the cogimon stable, the olfactory nerves

would tell when the earth ought to be removed from the boxes.

The premises sketched out on the plan were suited to an arable

farm of 300 or 400 acres ; or, where pasture predominated, a farm

of 800 or 1000 acres. In the present day there were verj' few

large farms from which steam-power was absent. That of course

diminished the number of horses. The limit of the accommodation
on the plan was for twenty-two horses, rather a small number,
perhaps, for a holding of 800 or 1000 acres. But besides steam

they had a powerful auxiliary in oxen. All the bullock-boxes

were capable of furnishing accommodation for oxen ; so that, whether
the farm was 300, 500, or 1000 acres, the buildings would accom-

modate animals sufficient to convert the whole of the straw produced

on the farm into manure.
With regard to ventilation, the heated air passed out at the roof

above the animals' heads ; and there was no draught. There was
ample accommodation for young stock, breeding sows, and the



Farm Buildings. 477

fotting of store pigs. There were six boxes for tying up twelve

dairy cows. The boar-pen was phxced by itself. There was a good
lambiug-shed ; and if the farmer had a fancy for sheep-feeding

under cover, he had the means of doing so at his command. He
valued the stock which might be maintained on the premises at

about -!500/.

The other advantages connected with the plan were the fire-proof

nature of the structure, the railway facilities which were provided,

the spacioiis and conveniently situated manure-house, the position

of the waggon and implement sheds, the equal distribution of light

over the whole building, and the ease with which the iron panels

dividing the interior might be removed, and a covered yard sub-

stituted for boxes. It was desirable that gentlemen who intended

to erect new farm buildings should have before them as complete a
plan as possible ; and to promote that end, the present design was
now submitted to the Council.

The Discussion'.

Sir E. Kerrison, M.P., said, that asphalte for boxes answered per-

fectly, and much better than the ordinary brick flooring.

lu reply to Colonel Hood's inquiiy, Mr. Elliot explained that in

making a floor no more tar need be used than was necessary to set

the mass on fire. The mixture should be burnt about twenty-four
hours, and then spread at once on the floor.

Mr. Feere inquired if Mr. Elliot had considered the relative value
of corrugated iron and zinc. Having himself formed a favourable

impression of corrugated iron, he had consulted Mr. Clarke, an
architect of experience in farm buildings at Newmarket, on the

subject, but that gentleman objected to it on account of the difficulty

of nailing, and the danger of its being rusted at the joints ; and
recommended, as an alternative, the use of zinc from the Vieille

Montague Mining Company.*
Mr. Elliot explained that in his plan no nailing was wanted.

The span of the roofs was so small as only to require a tie-rod.

Sir E. Kerrison objected to the use of either zinc or corrugated
iron for farm buildings of any description.

Mr. Blackburn thought the extraordinary conducting power of

iron would render it detrimental as a roofing to any farmer who
wished to stall-feed during the summer. He had found even
galvanised iron roofs so intensely hot as to render an inner lining

of felt necessary as a non-conductor.

Mr. ExALL suggested that, if the roof were painted white, excessive

heat would be avoided. Any white roof would resist the action of
heat.

In answer to Mr. Frere, Mr, Elliot stated that the cost of
carrying out the plan must of course depend very much upon

_* This company has an office in London, at No. 12, Manchester Buildings, West-
minster. They have furnished roofs for Passenger Station, Crystal Palace
Railway ; Bristol Station ; and Reading Cattle Market, &c. &c., Great Western
Railway ; Gloucester and Chepstow Stations, &c., South Wales Railway ; Tun-
bridge, Banbury, Frome, Worcester Stations, &c. &c.
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the locality. But, taking an average, and of course excluding

machinery and farmhouse, he should say that 1700/. would be a fair

estimate.

Mr. Blackburn said that the accommodation provided for 50

head of cattle (or even for 100, if tied up in pairs), although satis-

factory in 1850, hardly met the requirements of the present day.

A proper value was not then set upon straw, which is worth
something more than to be trodden under foot. Very few farmers

would now like to bestow 20 lbs. of straw per day in litter, Avhen

stall-fed cattle could be kept in good condition on 12 or 14 lbs. a

day, and with boards 5 lbs. a day was sufficient.

Mr. Blundell : The use of boards was more a question of manure
than of feeding.

jMr. Blackburn : These boards, with a proper quantity of straw

upon them, formed an admirable bed. They were non-conductors

of heat, and a bed that was always dry. He considered that it

must be prejudicial to the health of animals for them to lie on a

collection of manure. It reminded him of the cesspool system.
' Mr. Elliot preferred a bed of earth, as suggested by Mr. Blundell,

to a floor of laths. The earth might be obtained from any part of

the farm, and any one who observed the superior quality of the

manure which came from the boxes must be satisfied that an
abundant return was made to the land for the earth so taken and
applied.

Mr. Blundell said he lived in a district where the soil was loamy,

and he took the earth from about the hedges and ditches. It was
gathered in heaps, left to stand about 12 months, and then put into

the boxes.

A Member : Once or twice that might do ; but it would take a

great deal more than could be spared from the land to use it conslantly.

Mr. Blundell objected to boarded floors, as unnatural and incom-

patible ; besides, there was an exhalation from the pits that was
most objectionable.

Fatting Bullocks on Arable Farms.

Mr. Blundell said, altho\igh this subject had been discussed at

various times at the different farmers' clubs and other meetings,

yet up to the present time there seemed to exist an under current

of feeling, inducing the belief that fattening bullocks with corn and
cake would not answer the purpose, were it not for the object of

turning the straw pjroduce of arable farms into good manure. This
question presents two aspects—viz., the economy of feeding the

animals, and the economy of making the manure. In connection
with the former, the points which should engage attention are :

—

1. The sort or breed of the animals. 2. The best ago to begin
fattening. 3. The condition at the commencement of fattening.

4. The preparatory or probationary state of the animals. 5. The
kind of food. G. The quantity of food. 7. Tlie time of feeding,

and state of the food. And 8. The accommodation most likely to

insiire the health and well-doing of the animals. Under the latter

division, the points for consideration are—the value of the manure
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in relation to the food which the animals received, and the accom-
modation for making and preserving it.

The following statement, extracted from his farming account-

book, contains the result of feeding 37 head of bullocks, of different

ages, during tlie last three years, upon his own farm :

—

Dr. £. s. d.

15 oxen and steers purchased at 220 15 0
8 cows valued at 102 0 0
14 heifers and steers, average age 17 months, valued at 171 0 0
To balance increased value .. 435 5 0

929 0 0
Ce.

15 oxen aud steers sold for 408 10 0
8 cows sold for 184 15 0
14 heifers and steers, sold for 335 15 0

929 0 0

In analysing the above account he was enabled to furnish some
interesting results, calculated to show the comparative advantages

of fattening stock of different ages :

—

£. s. d.

14 oxen and steers, being kept on an average of 8 weeks'
summer feeding in a preparatory state, increased in

value 7s. per week 39 4 0
23 oxen, steers, and cows kept 20 weeks each, winter

feeding, in a fatting state, increased in value 10s.

per week 230 0 0
14 heifers and steers, kept 20 weeks each, winter

feeding, in a fatting state, increased in value lis. Qd.

per week ,. .. 164 0 6

433 4 6
Deduct the summer and preparatory feeding for 14

bullocks 39 4 0

394 0 6
The actual increased value of 37 bullocks during 20

weeks each, winter feeding, being 396 1 0

The general average of weekly increased value 10s. 8cZ. 394 13 3

He would now lay before them his account of feeding in two
ways—viz., the preparatory or summer feeding, and the fatting or

winter feeding :

—

1. Account of Keeping a Bullock in a Preparatory State hy Summer Feeding.

Dr. s. d.

To 3 lbs. of oilcake per day, or 21 lbs. per week, at 12Z. per ton 2 3
To 80 lbs. of clover per day, at 9c?. per rod, the rod weighing

120 lbs 3 6
To 15 lbs. of htter straw per day, or 140 lbs. per week, at 15s.

per ton 0 11
To attecdance per week 0 6
To interest on capital and gain .. 1 2

8 4
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Cr. s. d.

By increased value of bullock per week 7 0
By value of manure per week 14

8 4

2. Account of Keeping a Bullock in a Fatting State by Winter Feeding.

Dr. s. d.

To 4 lbs. of oilcake per clay, or 28 lbs. per week, at 121. per ton 3 0
To 1 lb. of bean-meal per day at 121. per ton 0 9

To 64 11)S. of mangold per day, or 448 lbs. per week, at 10s.

per ton 2 0
To 20 lbs. of oat-straw fodder per day, or 140 lbs. per week,

at 30s. per ton 1 10
To 20 lbs. of straw litter per day, at 15s. per ton Oil
To attendance per week 0 6
To interest on capital and gain 3 0

12 0

Cr.

By increased value of bullocks per week 10 8
By value of manure per week 1 4

12 0

These tables required some explanation, and the first inqniiy that

suggested itself was, how he had arrived at this quantity of food ?

His practical experience for some years past had led him to adopt a
moderate system of feeding, as best calculated to yield a profit ; and
he objected in toto to bullocks being kept as mere manure-making
machines, on the plea that a profit was not to be made out of them.
If that assertion be admitted, would not the manure-dealers say

that thej^ could sell manures better and cheaper than they could be
procured by the feeding of cattle ? If his practice were not gainful

he certainly would not continue it, but he was satisfied that it was
profitable to him. The 4 lbs. of oilcake-meal per day in the last-

mentioned table was the quantity he regularly gave, unless he kept
the animals for exhibition, and then he added a pound of bean-meal
per day ; otherwise the cost of corn and cake never exceeded 3s. 9(7.

per week.
With regard to the 64 lbs. of mangold per day, or 448 lbs.

per week, he had to thank this Society for having taught him,

through the pages of its Journal, that a far less quantity of roots

was sufficient than he had at one time supposed. In 1854 an essay,

by Mr. Charles Lawrence, was published in the Journal, in which
it was stated that 50 lbs. were sufficient for an animal, and would
give a considerable increase : that statement first called his par-

ticular attention to the subject. He had been told right and left

that if he gave mangold he would ruin his stock. Nevertheless, he
had continued to feed sheep and bidlocks for years upon it ; and
had ceased to cultivate swedes, for the simple reason that he liked

eighteen pence better than a shilling ; that he could grow 30 tons

of mangold where he could grow but 20 tons of swedes ; and 64 lbs.

of mangold were, in his judgment, equal to 75 lbs. of swedes.
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As to the 20 lbs. of oat-straw fodder, lie had never yet seen

the bullock that gave a profit by being fed upon hay ; but he had
ibeen informed of numerous instances to the contrary. The reasons

were, first, that the hay was too costly a material ; and next, that the

animal would not continue to eat his other food so heartily as when
he was supplied with straw. \Vhen he ate straw he came to his

food with the greatest zest and appetite ; but when he ate hay, he

often refused his food, the hay having a cloying effect upon thtv

stomach, particularly when given with roots in large quantities.

He never grew hay, therefore, but cut up his clover, and used it to

•feed his beasts under cover, in tlie preparatory state of summer
feeding, believing that they thereby made as much meat again, as

well as produced a valuable mamire. Physiologically, ruminating
animals require a large amount of straw to distend the stomach and
carry out their peculiar process of digestion. The allowance of

20 lbs. of straw-litter per day during the winter feeding is also

desirable.

He might be told that the sum of lO;.'. %d., at which he estimated

the increased value of the bullock, was too large, consfdering the

actual number of pounds' weight that can be gained in a week ;

but he must repeat once more that he was only now giving them
the actual results of tliree years' feeding of stock of varions ages,

from which it appeared that his younger stock paid better than
stock of full age.

One point under the head " economy of feeding," is the sort of

animals to be kept ; and he thoughl that the old established breeds,

recognised by the Eoj'al Agricultural Society at their annual shows
—the Shorthorns, Hereford s, Devons, and Scots—must also be
recognised and preferred by the farmer. Crosses are, however, not

to be despised if derived from a pure breed. For rearing he liked

the Shorthorns best ; and always brought up his calves under cover
from the time of calving up to their being 22 or 24 weeks' old.

The best age at which to commence fatting he took to be from
18 to 20 months. Some of his stock, which he sold in April last,

had commenced feeding on the 1st of November preceding, at which
time two of them were 17 months old, and the average weight of

the beasts when sold was 98 stone, odd pounds. It was not reason-

able to suppose that animals that had been purchased after being
driven about the country or taken from roaming about their own
pastuies, would get immediately used to their new life upon being
placed in boxes, and at once do full justice to the amount of food

supplied to them. Such animals should not be put on high feeding
at once : he therefore adopted what he termed a preparatory state of

feeding, for the animal should always be fleshy before it is put to

high diet. Six or eight weeks weie sufficient to detect the bad-
doers among purchased animals. He was feeding at this time (in
June) his calves, yearlings, and older stock, on clover. Mangold
would succeed, and after that was gone he commenced with tri-

folium, clover, and the tops of carrots and turnips. He fed only
twice a-day with roots, and had the mangold cut with a Gardiner's
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cutter, the same as for sheep. He did not like pulping ; and pre-

ferred feeding twice a-day to three times, beeause the animals come
to the trough with a better appetite, and between the periods of

feeding were induced to consume a larger quantity of straw than if

they were fed oftener. He also objected to cutting into chaff so

low-priced a commodity as straw ; it did not pay for the cutting.

With reference to the second division of his subject, there was no
question that an animal would make a much laiger amount of meat
from the material it consumed if it could lie down comfortably ; and
he contended that a well-managed box, carefully littered with straw,

as cleanliness dictated, was the best accommodation it could have.

An animal which lay upon boards must lie in a distressed and
unnatural condition ; but one that lay upon earth lay comfortably

;

and his experience led him to prefer an earthen to a wooden tloor.

In regard to the value of the manure, he believed it could not be
obtained at anything like the same cost by any other system as by
box-feeding. It accumulated rapidly ; and at the same time every
atom, both liquid and solid, was preserved in the best possible form.

As to the 'health and well-doing of the animals, during the three

years in which he had been carrying on his system of feeding, he
had never lost a single animal, or had one out of health, of any age,

though when he used to feed on hay his bullocks were constantly

out of health, and some days their stomachs were so clogged and
cloyed that they -would not eat a bit of cake. The quantity of straw
for litter should not be less than 20 lbs. a-day, which would give a
ton of dung per month.
Lord Powi« (the Chairman) remarked, with reference to the plan

of the buildings, that some sites might not be sufiBciently level to

admit of the erection of such a large mass of continuous build-

ings, but the lines and subdivisions on the plan seemed to indicate

that to meet such a difficulty the buildings might be arranged in

greater lengths and shorter depths.

Mr. Ei.LiOT thereon pointed out that the plan naturally divided

itself into three sections, and would therefore suit ground of any
levels.

Mr. Blundell considered the whole range to be but an aggregate

of distinct areas, each of 12 feet square.

Lord Powis also pointed out that the multiplication of short spans

in the roofs, so as to dispense Avith the use of large timber, is woi thy

of attention, especially in localities where timber, being scarce, has

to be brought from a considerable distance. If the meeting of the

roofs over a spout were sufficiently water-tight in stormy weather

and at all seasons of the year, it certainly would be extremely
useful, and would get rid of the difficulties which are generally

attendant on the ordinary valleys between two sets of buildings,

from the expense caused by the use of great quantities of lead, and
the danger of leakage, when through neglect or carelessness the lead

is insufficient.

Mr. Si'OOXKR said that, having had frequent opportunities of wit-

nessing the manner in which Mr. Blundell treated his cattle, he
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could Lear testimony to the great comfort wliicli they seemed to

enjoy, and the striking contrast they presented to the miserable

beasts he had seen tortured on laths, through which the manure was
constantly running, as well as a cold current of air, which robbed
them of the vital warmth so uecessaiy to their well-doing.

"With regard to the practice of cutting straw into chaff, it struck
him forcibly that everything w^hich is new is not sound, and some
things which arc old deserve reconsideration. To use straw to the
best advantage the better portion of it should be eaten by the stock

and the inferior part used as litter. The benefit thus gained would
go far to counterbalance any disadvantages that might be supposed
to arise from omitting to cut straw into chaff.

He could s^Deak particularly of the excellence of the plan which
Mr. Blundell had adopted of giving his cake, reduced to meal, with
the roots, which are thus prevented from chilling the blood and de-

priving the animal of the requisite heat.*

* In this discussion an objection is made to cutting straw into chaff on the

ground of the labour, and consequently the cost involved. But the fact must not

be overlooked that this M ork is done at a slack time of year on all farms, parti-

cularly on those light-land farms not requiring drainage, which are chiefly under
the plough and grow large crops of straw. It is hard to put any price upon
work if the necessary alternative would be to send able-bodied men to the work-
house. In foreign countries the sight of a small peasant proprietor making*
improvements at any cost of labour rather than stand still in winter, brings forcibly

under the Englishman's notice the weak side of our national system of agriculture,

as conducted by tenants and hired labourers.—P. H. F.
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LIST OF AGRICULTURAL PATENTS FOR
THE YEAR 1861.

[Compiled from the Commissioners of Patents' Journal.]

In this list such patents only as originated in the year 1861 arc given : several

patents wliich were completed, but did not originate within the year, are for

this reason omitted.

8. John Finney Belfield, of Primley Hill, Paignton, in the county of Devon,
gentleman, for an invention of Improvernents in reaping and mowinff
Machines. Application for patent dated 2nd January, 1861 ; notice to

proceed gazetted 26th February
;
patent sealed 9th April

;
Belgian

patent dated 31st July.

13. Charles Stevens, Office for Patents, Welbeck-street, Cavendish-square,
An improved apparatus for sto2yping runaway Jiorses. A communi-
cation. Application dated 3rd January.

,78. Henry Thomas Hooper, of Truro, Cornwall, and William Gerrans, of

Tregony, Cornwall, An improved machine for distrihuting manure on
lands. Application dated 11th January

;
notice, 21st May

; patent
• sealed 9th July.

142. Robert Mason, of Alford, Lincoln, imi>lement-manufacturor, Improve-
ments in apparatus for tuashing and churning. Application dated

18th January.

154. Donald Mann, of Pochester, State of New York, U. S. America, Improve-
ments in rotary spading and digging machines. Application dated

19th January
;
notice, 9th April ; American patent, 23rd April

;
Eng-

lish patent sealed 22nd May.

173. Eobert Henderson, Bayswater-road, Middlesex, trainer of horses, An im-
proved dumh-joclieyfor breaking or training horses. Application dated

22nd January
;
notice, 5th February

;
patent sealed I6th July.

201. Eichard Archibald Brooman, patent agent, 16G, Fleet-street, London,
Improvements in reaping and moiving m<(chines. A communication.
Application dated 25th January.

205. Alfred Fernandez Yarrow, of Arundel-square, Barnsbury, engineer, and
James Bracebridge Hilditch, of Barnsbury Villas, both in Middlesex,

Improvements in meaiis or apparatus usedinjilongliing, tilling, or culti-

vating land. Application dated 25th January
;

notice, 4th June

;

patent sealed 16th July.

*249. Henry Phillips, of Pinhoc, Devon, and James Bannehr, of Exeter, Im-
provements in urinals, and in the manufacture of manure when urine is

used. Ajjplication dated 30th January; notice, 21st May; patent

sealed 16 th July.

251. George Tomlinson Bousfield, of Loughborough Park, Brixton, Surrey,

Improvements in the manufacture of shoes for horses and other hoofed

animals. A communication. Application dated 30th January.

27C. Thomas Edward Knightley, of 25, Cannon-street, City of London,
Improvements in coyistructing stahle-floors. Application dated 1st

February
;
notice, May 21st

;
i)atent sealed 23rd July.
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280. John Cameron, of tlie Hematite Ironworks, Hindpool, Lancashire, Im-
jirovemenis in purifying water for the supply of steam-boilers and other

uses. Apphcation dated 2nd February
;

notice, 28th May
;

patent
sealed 30th July.

327. Hicks Withers, of Dundalk, Ireland, veterinary surp;eon, H.M.R.A.,
Improvements in horse-shoes. Application dated 9th February; notice,

5th March; patent sealed 6th August.

424. Thomas Richardson, of Newcastle-u{x)n-Tyne, Improvements in themanu-
facture of manure. Application dated 20th Febinaary.

428. Jules Dutilleul, of Paris, A rotative whistle of alarm applicable to steam-
boilers, indicating the level of the water. Application dated 21st Feb-
ruary ; French patent, 16th February.

443. Henry Griffiths Pressor, of Waterford, merchant. Improvements in the

mode of and apparatus for singeing the hairs off from, the carcases of
pigs. Application dated 22nd February

;
notice, 2nd July

; patent sealed

16th August.

452. Robert and William Cuthbert, Newton-le-Willows, Yorkshire, agricul-

tural implement manufacturers. Improvements in reaping-machines and
grass-mowing machines. Application dated 22nd February

;
notice,

14th May
;
jmtent sealed 21st June.

458. Charles Stevens, 31, Charing Cross, Middlesex, Improved elastic horse-

collar. A communication. Application dated 23rd February
;
patent

sealed 15th August.

460. Hugh Mackenzie, of Ardross and Dundonnell, county of Ross, N.B.,
Improved means of applying the water of rivers for driving mills with-
out weirs or other obstruction to the passage of salmon and other fish.
Application dated 23rd February

;
notice, 25th June.

468. Joseph Warren, of Maldon, Essex, Improvementsm chaff-cutting machines.
Application dated 23rd February

;
notice, 26th March

;
patent sealed

7th June.

475. Charles Sallows, of Maidstone, Kent, agricultural machinist, An inven-
tion for improving the action or motion of the Kent brush-drill at
present used in agriculture. Application dated 25th February

;
pro-

visional protection granted 22nd March.

476. William Gale Smith, of Elizabeth Port, Union County, State of New
Jersey, U. S. America, An improvement in the cutting-apparatus of
harvesters. Application dated 25th February

; notice, June 11th.

484. James Howard, agricultural engineer, and Edward Tenney Bousfield,
engineer, both of Bedford, Improvements in the construction of wind-
lasses and implements applicable to steam-cultivation. Application
dated 25th February

;
provisional protection, 29th March

;
patent

sealed 7th May.

523. Frederick Tolhausen, C.E. and patent agent, Paris, A new or improved
machine for gathering and binding the sheaves or gavels of corn or other
harvest produce, applicaMe to harvesting-machines. A communication.
Application dated 1st March.

528, Levi Lemon Sovereign, of 302, Strand, Middlesex, An improved agri-

cultural implement for cultivating land and for sowing seed. In ])art

a communication. Application dated 1st March
; provisional protec-

tion, 15th March
;

notice, 9th July
;
patent sealed 30th August

;

Belgian patent 5th November.
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56G. Andrew Gibson Corbett, of Glasgow, N.B., merchant, Improvements in

constructing and draining flours suitable for stables and other places.

Application dated otli March ; provisional protection, 15th March.

597. Joseph Bunnett, of Deptford, Kent, engineer. Improvements in the manu-
facture of bricks and tiles and in machineryfor that purpose. Applica-

tion dated 11th March
;
provisional protection, 22ud March.

G05. James Tomlinson, of Kegworth, Leicestershire, An improved huclde-plate

or apparatus usedfor attaching and detaching horses when in harness,

or for other purposes. Application dated 12th March
;
notice, IGth

July
;
patent sealed 5th September.

036. William Hodson, Hull, Yorkshire, Improvements in propelling and steer-

ing carriages, and also ploughs and other agricultural implements.

Application dated 14th March.

641. Bernhard Samuelson, of Banbury, Oxon, engineer. Improvements in

machines for breaking up and cultivating land. Aj^plicatiou dated

15th March; provisional protection, 29th March; notice, 2nd July;
patent sealed 12th September.

<549. George Dixon, of 26, Cecil-street, Strand, Improvements in ploughs. A
communication. Application dated 15th March

;
provisional protec-

tion, 10th May
;
notice, Ifith July.

<354. Augustus Smith, of Brentwood, Essex, Improvements in machineryfor
cleansing or dressmg bass, flax, and other vegetable fibres, applicable also

to the threshing of corn and other grain. Application dated 15th
March

;
provisional protection, 29th March

;
notice, 7th May

;
patent

sealed 12th September.

661. William Cloutman, of Calverton, Berks, Improvements in tanks or vessels

for dairy use. Application dated 15th March
;
provisional protection,

29th March.

666. Charles Stevens, patent agent, Charing Cross, Impiroved agricidtural

implemeiits. A commimication. Application dated 16th March
;
pro-

visional protection, 5th April.

684. Jacob Jcrvell, of Moldc, Xorway, An invejition of the p)reparation offish

and sea-animals for manure. Application dated 19th March
;
provi-

sional protection, 12th April.

696. John Ridley, of Stagshaw, Xorthumberland, An improvement in reap-

ing-machines. Application dated 20th March; provisional jirotection,

19th April
;
notice, 30th July.

730. John Potter, of Leeds. Yorkshire, Improvemeiits in the construction of
wire and other similar fences. Application dated 22nd March

;
provi-

sional protection, 5th April; notice, 16tli July; patent sealed 30th

August.

737. John Spencer, of Doncastcr, Yorkshire, agricultural implement-maker.
Improvements in the construction of harroius. Application dated 23rd
March; provisional protection, 5th April; notice, 14th May; patent

sealed 19th September.

741. Paul Eapsey Hodge, of Lee, Kent, Improved inverted hydraulic-pressfor
pji'essing hay, straiv, hops, hemp, flax, cotton, or animal wool, &c.

Ap]jlicatiou dated 25th March
;

provisional protection, 5tli April

;

notice, 23rd July
;
patent sealed 19th September.

757. John Smith, Jun., of Coven, Staffordshire, and John Birch Higgs, of

Brewood, Staffordshire, Improvements in thrashing-machines. Appli-
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cation d.ated 2Gth March
;
provisional protection, 5tli April

;
notice,

lltli June
;
patent sealed SOtli August.

790. Daniel Sutton, of Banbury, Oxon, Improvements in apparatusfor hang-

ing gates. Application dated 30th March
;
provisional protection, 12tli

Ajiril ;
notice, 13th August

;
patent sealed, 19th September.

797. Grc2;orio Russo, of Genoa, Sardinia, A new metliod of colouring as a suh-

stitute for saffron in the manufacture of cheese, jmstes, <f'c., in which

safroii is employed. Application dated 1st April
;
provisional protec-

tion, 12th April ; Italian patent prolonged, 19th June.

818. Thomas Edward Wilson, of Gornholme, Lancashire, Improvements in

machinery for agricidtvral piirjioscs. Application dated 3rd April

;

jirovisional protection, 12th April.

82-1. Adam Carlisle Bamlett, of Middleton Tyas, Yorkshire, farmer, Imp^rove-

ments in reaping and moicing muchities. Application dated 3rd April

;

jirovisional protection, 12th April
;

Belgian patent, 14th February

;

English patent sealed 17tli July.

87G. Francis Taylor, of Romsey, Hants, Improvements in apparatus for re-

ceiving, drying, and deodorising human excrement. Application dated

i)th April
;
provisional protection, 19th April ; notice, 13th August

;

patent sealed 26th September.
'

894. Charles Noycs Kernot, of West Cowes, Isle of Wight, and Martin Die-

drich Rucker, of Fenchurch-strcet, London, An inventionfor ohtaining

ammoniacul salts and other valuable jjroducts from liquors or substances

containing ammonia, and for utilising the residmim. Application

dated 11th April
;

provisional protection, 10th May
;

notice, 20th

August. Improved application, lltli October; provisional protection,

8th November
;
notice, 19th November

;
patent sealed 26th December.

967. John Ridley, of. Stagshaw, Northumberland, Improvements in cutting

apparatus for reaping and moiving machines. Application dated 19th

April; provisional protection, 3rd Maj'.

1009. Edward Hammond Bentall, of Heybridge, Maldon, Essex, Improve-

ments in constructing the frami)/g of various lands of agricidtural

implements. Application dated 23rd April
;
provisional protection,

9th May
;
notice, 6th August

;
patent sealed 26th September.

1010. Edward Hammond Bentall, of Heybridge, Maldon, Essex, Improved
machinery for cutting or pidping roots to be itsed as foodfor cattle.

Application dated 23rd April ;
provisional protection, 3rd May ; notice

6th August
;
patent sealed 26th September.

1018. Emile Lecot, of 26, Cecil-street, Strand, An improved nose-bag for
horses. A communication. Application dated 24th April

;
provi-

sional protection, 10th May.

1019. Charles Stevens, patent agent, Charing Cross, A neiv artificial mamire.

A communication. Application dated 24th April
;
provisional pro-

tection, 10th May
;
notice, 27tli August

;
patent sealed 3rd October.

1027. Edward Hammond Bentall, Heybridge, Essex. Improved aj^paratus

for transmitting motion to machinery to be driven by horse-poiver.

Application dated 24th April
;

provisional protection, 10th May

;

notice, 6th August
; i^atent sealed 26th September.

1072. Franfois Antoine Thonier, of Bourbon I'Archambault, France, A reap-

ing macJiine, called Thonier''s Reaping Machine. Application dated

29th April; provisional protection, 7th June; Belgian patent, 29th

April, 1861 ; French patent, 1st May, 1860.
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1102. Laurent Glatard, of Koanne, France, Improvements in horsc-dratights

and carriage Jittiiujs, allowing to take all at once hoisesfrom carriages

when running away, and to lock tiie ivheelsof the said carriages. Ap-
plication dated 2nd May

;
i)rovisional ])rotection, 7tli June

;
notice,

27th August; patent sealed 24th October; lielgian patent, I8th
May, 1801 : French patent, 12th January, 1860,

1120. William Addy, of Manchester, mechanic, Improvement in machinery
for washing fabrics and for churning. Application dated 3rd May ;

provisional protection, 17th May
;

notice, 10th September ;
patent

sealed, 24th October.

1125. William Collett Homersham, of Adelphi-terrace, Middlesex, Improve-
ments in engines and implements for ploughing and cultivating land,

&c. Application dated 3rd May; provisional protection, 17th May ^

patent sealed 10th October.

1132. George Ager, LL.D., of Aylsham, Norfolk, Improvements in means o?'

apparatusfor breaking or opening land. Application dated 6th May ;

notice, 4th June
;
patent sealed 16th October

;
Belgian patent, 16th

November.

1139. yVilliam Johnson, of Little Malvern, Worcestershire, Improvements in

apparatus for churning and kneading. Application dated 6th May ;

notice, 27th August; patent sealed 31st October.

1187. Andrew Dunlop, of Glasgow, N.B., Improvements in endless or port-

able railways for facilitating the traction or draught of vehicles.

Application dated 10th May
;

provisional protection, 24th May

;

notice, 28th May
;
patent sealed 24th October.

1200. Auguste C^sar Achilla Gerard de Melcy, of Paris, an improved treat-

ment of natural phosphate of lime for several purposes. Application

dated 11th May
;
provisional protection, 24th May

;
notice, 17th Sep-

tember
;
Belgian patent, 27th June ; French patent, 8th May.

1203. Humfrey Swindells, of Handforth, Cheshire, Improvements in collars

for horses, Apphcation dated 11th May
;
provisional protection, 24th

May.

1219. William Smith, of Little Woolston, Bucks, Improvements in imple-

ments and apparatus used luhe.n cultivating and tilling land. ApplL-

cation dated 13th May
;

provisional protection, 7th June
;

notice,

25th June
;
patent sealed 5th September.

1296. William Taskcr, jun., Andover, Hants, Improvements in machinery or

apparatus for tilling or cultivating land. Application dated 21st

May: provisional protection, 31st May; notice, 24th Sejitember;

patent sealed 31st October.

1301. Henry Bouthillier de Beaumont, of Geneva, Improvements in ploughs.

Application dated 22nd May
;

provisional protection, 31st May

;

Belgian patent for A plough with a turning mouldboard, 16th May

;

French patent, 10th May ; notice to proceed, 1st Octoljer ; English

patent sealed 19th November.

1321. Henry Waller, of Lickhill, near Calne, Wilts, An improved horse-rake.

Application dated 25th May
;
provisional protection, 7th June.

1332. William Bosworth Holbeck, of Thurlaston Lodge, Leicestershire, Im-
provements in apparatus for sowing seed. Application dated 27tli

May ;
provisional protection, 7th June

;
notice, 1st October

;
patent

sealed 19th November.
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1333. William Newzam Nicholson, of Newark-on-Trent, Improvements in

machinesfor making and collecting hay, <tc., parts of whicli inii)rove-

inents arc apjilicable to cutting thistles and other weeds. Application

dated 7th May ;
provisional protection, 7th June

;
notice, 8th Octo-

ber
;
patent sealed 23rd Novemher.

1221. Eichard Homsby, jun., Grantham, Lincolnshire, Improvements in

ploughs, <tc. Application dated 13th May ; notice, 4th June
;
patent

sealed 22nd August.

1232. James Howard and Edward Tenney Bousfield, both of Bedford,

provements in apparatus to he employed in steam-cultivation. Appli-

cation dated 14th May
; notice, lltli June

;
patent scaled 19th July.

1252. Charles Claj', of Walton, near Wakefield, Improvements in implements

for cultivating land suitahlc to he tvorked by steam or other power.
Application dated 16tli May

;
provisional protection, 31st May

;

notice, 17th September
;
patent sealed 12th November.

1254. Jolm Leakey Bowhay, of Modburj', Devon, Improvements in reaping
and mowing machines. Application dated 16th May

;
provisional

protection, 31st May.

1342. John Halliwell, of Baslow, Derbyshire, Improvements in churns. Ap-
plication dated 29th May

;
provisional protection, 21st June; notice,

8th October ; patent sealed 23rd November.

1347. William Peacock Savage, of Roxham, Norfolk, Improvements in reaping
and mowing machines. Application dated 30th May ; provisional

protection, 14th June; notice, 8th October; patent sealed 23rd No-
vember.

1348. Frances Ann Whitehead, of Chelsea, Improvements in treating cream
or milk, and in obtain ing butter, &c., therefrom. Application dated

30th May
;
provisional protection, 14th June

;
notice, 25th June

;

patent sealed 5th September.

1349. Charles Garrood, of Penge, Surrey, improved horse-rakes and harrows.
Application dated 30th May

;
provisional protection, 14th June.

1379. Robert Charles Ransome, of Ipswich, Improved reaping and mowing
machines. A communication. Application dateii 1st June

;
prcv-

visional protection, 14th June
;
notice, 1st October

;
patent sealed

23rd November.

1381. Charles Garrood, of Penge, Surre}% Improved cultivators aiid horse-

hoes. Application dated 1st June
;

provisional protection, 14tii

June.

1384. William Harwood, of Stow Market, Suffolk, Improved reaping and mow-
ing machines. Application dated 3rd June

;
provisional ^irotection,

14th June.

1402.' J. L. and F. L. Hancock, of Pentonville, Improvements in implements
for pulverising, ploughing, and grubbing land, and in applying motive
poiver for ivorking agricultural impAements, &c. Application dated
4th June; provisional protection, 14th June; notice, 8th October;
patent sealed 3rd December.

1405. Anson Hubbell, of Salisbury-street, Westminster, Impvovemcnt in
churns. Application dated 4th June; provisional protection, 14th
June.

1409. John Allen Williams, of Baydon, Wilts, Improveme7its in machinery,
(Sec, for cultivating land by steam power. Application dated 4th
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June; provisional protection, 14tli June ; notice. 8th Octoljer
;
patent

sealed Srd December.

142G. George Baker, of Birmingham, A new or improved apparatus for churn-

ing, heatinf/ ei/f/s, ttx. Application dated 6th June
;
])rovisional pro-

tection, 21st June ;
notice, 9th July

;
patent sealed 22nd August.

1451. Eichard L. Cole, Kennington Eoad, Improved glove for currying horses

and cattle. Ajiplication dated 7th June
;
jjrovisional iirotection, 21st

June
;
notice, 22nd October.

14G1. James Howard and E. T. Bousfield, of Bedford, Improvements in hay-

making machines. Application dated 8th June
;
provisional protec-

tion, 21st June ; notice, 2oth June
;
patent sealed 30th July,

14-S3. Eobert Piomaine, of Devizes, Wilts, Improvements in machinery appli-

cable to steam-cidtivation. Application dated 10th June
;
provisional

protection, 21st June ;
notice, 25th June.

1502. William E. GcJge, 11, Wellington-street, Strand, patent agent, Im-
proved reaping and mowing machine. A communication. Appli-

cation dated 12th June
;
provisional protection, 19th July ;

notice,

24th September
;
patent sealed 19th November.

1521. Francis Gregory, of Manchester, Improvements in machinery for cutting

hay, chaff, i&c. Apijlication dated 13th June; provisional protection,

28th June
;
notice, 22nd October

;
patent sealed 10th December.

1526. William Bayliss, of IMonmore Green, Wolverhampton, Improvement in

chain-harrows. Application dated 13th June
;
provisional protection,

28th June
;
notice, 22nd October

;
patent sealed 10th December.

1532. Thomas William Wedlahe (Wedlake and Dendy), of Hornchurch,

Essex, Improvement in hay-making machines. Application dated

14th June
;
provisional protection, 28th June

;
notice, 22nd October

;

patent sealed 10th December.

1540. William Smith, of Little Woolston, Bucks, Improvements in machinei-y

for giving motion to ploughs, cidtivators, and other implements. Appli-

cation dated 15th June.

1369. Joseph Edward Kirby, of Banbury, Oxon, Imiwovements in steam-

engines and machinery for giving motion to agricultural implements

and other machines. Application dated 18th June; provisional pro-

tection, 28tli June.

1589. William Gedge (Gedgo & Son), patent agent. Improved apparatusfm~
drying, sifting, and chxmsing grain and other agricultural produce.

A communication from A. A. Dubarde-Dubarbre, of Dijon, France.

Application dated 20th June; provisional protection, 28th June;
notice, 29th October

;
patent sealed 17th December.

1608. James Comrie, of Stirling, N.B., Improvements in churns. Api)lication

dated 22nd June; provisional protection, 19th July; notice, 5tli

November
;
patent sealed 17th December.

16G7. Isaac Bragg, of Hensingham, Whitehaven, Improvements in the con-

struction of reaping and moiving machines. Ap])lication dated 29th
Jimc

; provisional protection, i9th July; notice, 5th November;
patent sealed 2Gth December.

1624. Charles Stevens, imtent agent, Charing Cross, Improved, nosebandfor
stopping runav)ay horses. A communication. Application dated

25th June ; provisional protection, 5th July ;
notice, 29th October,
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1628. John Fowler, jun., of Leeds, Improvements in machineryfor plottfjhmg

or tilling land by steam j'oiver. Application dated 25tb June; \>\o-

visional protection, 9th August
;
notice, 15th October

;
patent sealed

loth December.

1GS8. John Simonton, of Belfast, Improved traction-engine and apparatus

for cultivating land. Application dated 3rd July; provisional pro-

tection, 2nd August.

1724. Louis A. Keiley, of Kensington, and W. A. O'Doherty, of Swan-lanc,
Upper Thames-street, Improvements in apjmratnsfor facilitating the

jrrocess ff grass edge cutting, &c. Application dated 6th July.

1731. Eichard Hornsby, jun., of Grantham, Improvements in machinery for
washing, wringing, and churning. Apj^lication dated 8th July

;

provisional protection, 26th July; notice, 6th August; patent sealed

16th October.

1735. Alfred Priest and William Woolnough, jun., of Kingston-on-Thames,
Improvements in machinery for drilling and hoeing land. Applica-
tion dated 9th July

;
provisional protection, 2ud August

;
notice,

12th November
;
patent sealed 26th December.

1742. Eichard Hornsbj', jun., of Grantham, Imprdvements in thrashing-

machines. Application dated 9th July; provisional protection, 26th
July

;
notice, 6th August

;
patent sealed 17th October.

1744. Thomas T. Chellingworth, of Buckingham-street, Adelphi, and Jonathan
Thurlow, of Lambeth, Improvements in traction-engines. Applica-
tion dated lOtli July; notice, 19th November; patent sealed 31st

December.

1752. Thomas Eeeves, jun., of Bratton Westbury, Wilts, Improvements in
apparatus for applying salt or other mate^'ial to the roots of weeds.

Application dated 11th July; notice, 19th November; patent sealed

31st December.

1767. Thomas Smith and George Taylor, of Ipswich, Imjprovements in horse-

rakes and cultivators, and in wheelsfor the same and other carriages.

Application dated 13th July
;

provisional protection, 2nd August

;

notice, 12th November.

1786. John Goucher, of Worksop, Notts, Improvements in staching corn and
other crops. Application dated 16th July.

1857. William M'Intyre Cranston, of King William-street, City, Im2^rove-
mcnts in grass-mowing machines. A commimication from iSTew York.
Application dated 24th July; notice, 6th August; protection on
specification, 6th August

;
patent sealed 26th September.

1898. William Henry Ash, of London, Canada West, Improvements in reaping
and mowing machines. Application dated 30th July; provisional

protection, 9th August
;
notice, 13th August.

1937. Francis Eichmond and Henry Chandler, of Salford, and William
B. Richie, of Belfast, An improved sackholder. Application dated
5th August, provisional protection, 4th October

;
notice, lOtli

December.

1970. John Gedge (Gedge and Son, patent agents), 11, Wellington-street,
Strand, Improved apparatus for heating or thrashing grain. Appli-
cation dated 8th August

;
provisional protection, 23rd August.

1971. John and WiUiam Coldwell, of Shetficld, Improvements in the manu-
fa.cture of sheep-shears. Application dated 8th August; i^rovisional

protection, 23rd August.
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1982. Charles Peters Moody, of Gorton Denham, Somerset, Improvements l»

construction of (jutes. Application dated 9th August
;

provisional

protection, 23rd August; notice, 17th December.

2007. Joseph Humpagc, of Balsall Heath, near Birmingham, A new or im-
proved reaping and mowing macJiine. Application dated 13th August

;

provisional protection, 23rd August.

2060. William Firth, of Leeds, Improvements in machinery for digging or
turning up soil, mowing, reaping, and other agricultural purposes.
Application dated 19th August

; provisional protection, 30th August

;

notice, 24th December.

2078. Kicholas Fisher, of Milton, near Ellsworth, Northamptonshire, Iraprove-

ments in implements for c/ruhbing and cultivating land. Application
dated 20th August

;
provisional protection, 13th September

;
notice,

22nd October.

2081. Thomas Lambert, of Thomcroft Farm, Essex, Improved implementfor
rolling ridges and furrows or straight wo'rk. Aj^plication dated
21st August.

2097. Bernhard Samuelson, of Banbury, Improvements in harvesting machines.
Application dated 22nd August

; notice, 8th October.

2106. Joseph Dunn, of Alnwick, Impirovements in reaping-machines. Apjili-

cation dated 23rd August
;
provisional protection, 13th September,

2155. Lemuel Dow Owen, of 481, New Oxford-street, Improvements in ploughs.

A commimication from the United States. Application dated 30th
August

;
provisional protection, 18th October.

2159. Alexander Taille, of Agen, France, An improved manufacture of
manure. Application dated 30th August; provisional protection,

13th September,

2160. William E. Gedge (Gedge and Son, patent agents), Wellington-street,

Strand, Improvements in thrashing-machines. A communication from
France. Application dated 30th August

;
provisional protection, 20th

September.

2169. William Hensman, of Woburn, Beds, and William Hensman, jun., of
Linslade, Bucks, Impiruvements in apparatusfor tilling land ly steam.

Application dated 31st August
;
provisional protection, 18th October ;

notice, 22nd October.

2229. Charles Fenton Kirkman, of Lambeth, Improvements in obtaining

manurefrom sewerage and in apparatus employed therein. Applica-
tion dated 6th September ; provisional protection, 20th September.

2264. William Stevens, of Hammersmith, Improvements in mechanism, or

apjparatus for ploughing and cultivating land by steam and other

power. Application dated 12th September
;

provisional protectiou,

27th September.

2283. Henry Dixon, of Pendleton, Lancashire, and John E. Renner, of Liver-

pool, Improvements in carbonising sawdust and other vegetable sub-
stances. Application dated 13th September; provisional protection,

1st November.

2302. William Edward Gedge (Gedge and Son, patent agents). Improved ap-
paratusfor drying grain. A communication from France. Ajjplica-

tion dated 16th September.
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2313. Weston Tuxford, of Boston, engineer, Improvements in tJireshinf/-

machines and in raising and stacking struvt and other agricultural

produce. Application dated 16th September; provisional protection,

Stli November.

2314. Bernhard Samuelson, of Banbury, engineer, Improvements in harvesting-

machines. Ajiplication dated 17th September
;
provisional protection,

4th October
;
notice, 10th December.

2318. F. J. E. A. G. d'Olincourt, of 113, Rue de Flandre, Paris, A new sys-

tem of cultivating land and freventing disastrous effects of inundations.

Application dated 17th September
;
provisional protection, IStli Octo-

ber
;
Belgian patent, 8th October, 1861 ; French patent, 8th March,

1858.

2320. Joseph Statham, of Salford, and William Statham, of Openshaw, Lan-
cashire, Improvements in machinery or apparatus for mowing and
reaping. Application dated 17th September

;
provisional protection,

4 th October.

2321. Joseph Lee and B. 1). Taplin, of Lincoln, Improvements in traction-

engines. Application dated 17th September
;
provisional protection,

27 tn September.

2327. Henry Wickens, of Token-Honse-yard, City of London, solicitor, /?«-

pn-ovements in reaping and mowing machines. A communication from
Canada. Application dated 18th September

;
provisional protection,

4th October.

2353. Joseph Christian Davidson, of Yalding, Kent, farmer, Improvements in

threshing-machines. Application dated 20th September; provisional

protection, 4th October.

2354. Charles Perman, of Salisbury, Wilts, Imprrovements in machinery or

apparatusfor cultivating land. Application dated 20th September
;

provisional protection, 18th October
;
notice, 22nd October.

2373. Henry Brinsmead, of Ipswich, Improvements in apparatus for raising

and stacking straw and other agricultural produce. Application dated
23rd September

;
provisional protection, 4th October.

2407. Joseph Tessier, of No. 48, Rue St. Nicolas d'Antin, Paris, Invention,

of new means of saccharifying corn and cereal grasses. Application

dated 26th September
;
provisional protection, loth November.

2452. Denis ReroUe, of 4, South-street, Finsbury, An improved steam digging-

machine. Application dated 2nd October
; provisional protection,

25th October.

iJ487. John Lansley, of Brown Candover, Hants, Improvements in the con-

struction ofploughs, drills, scarifiers, and such like implements ; the said
imj/rovements relating to the mode of gwiding or steering the same.
Application dated 5th Octpber

;
provisional protection, 8th November.

25CS. John Gilbert, of Old Kent-road, engineer. Improvements in endless rail-

ways. Application dated 15th October
;
jirovisional protection, 25th

October.

2576. Alfred Vincent Newton, patent agent. Chancery-lane, Improvements in

construction of grain and grass harvesters. A communication from

f U. S. America. Application dated 16th October
;
provisional protec-

tion, 25th October.

"2594, John Goucher, of Worksop, Notts, Improvements in the heaters and
drums used in thrashing-machines. Application dated 18th October;
provisional protection, 1st November.
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2617. William Colborne Cambridge, of Bristol,, Jwiproz;e7ne??Ys in the construc-
tion of harrows. Application dated 19th October; provisional pro-
tection, 1st November; notice, 5tli November; patent sealed lOtli

December.

2G30. N. D. P. Maillard, of Dublin, Improvements in ploughs. Ai^jilication

dated 21st October
;
provisional protection, 1st November.

2505. John Chaplin Willsher, of Fetches, Finchingfield, Essex, farmer, Im-
provements in the construction of combined thrashing nnd dressing
machines. Application dated 7th October : provisional protection, 1st
November.

2525. Thomas Tidmarsh, of Dorking, Surrey, agriculturist. An improved arti-

ficial manure. Ai^plication dated 9th October
;
provisional protection,

25th October.

2539. Abraham English, of Hatfield, Herts, Invention of reins or apparatus
for preventing horses falling. Application dated 10th October

;
pro-

visional protection, 1st November.

2555. Alfred V. Newton, patent agent, Chancery-lane, Improved machinery
for dressing or cleaning wheat and other grain. A communication
^rom U.S. America. Application dated 12th October

;
provisional

protection, 25th October
;
notice, 10th December.

2641. Eichard Archibald Brooman, of 166, Fleet-street, City of London, 7m-
pirovemeids in reaping-machines. A communication from C. H.
M'Cormick, of Chicago, U. S. America. Application dated 22nd
October.

2647. John WiUiam AVilson, of Barnsley, Yorkshire, timber-merchant, Jm-
provements in machineryfor digging and cultivating the soil, and in
steam-engines for agricultural purposes. Application dated 23rd
October

;
provisional protection, 29th November.

2666. Robert Andrew Boyd, of Southwark, Improvements in apparatus for
singeing pigs. Application dated 24th October

;
provisional protec-

tion, 8th November.

2753. A. F. Yarrow, of Arundel-squarc, Barnsbury, and J. B. Hilditch, of

Barnsbury Villas, both in Middlesex, Improvements in machinery
used when ploughing, tilling, or cultivating land ly steam-power.

Application dated 2nd November
;

provisional protection, 15th
November.

2771. John Ashley, of Bath, LL.D., Improvements in apparatusfor attaching

horses to carriages. Apjilication dated 4th November; provisional

protection, 22nd November.

2798. Henry Gould Gibson, of Mark-lane, city of London, Improvements in

apparatusfor drying hops, malt, grain, &c., part of which is appli-

cable as a fan or blower. Application dated 7th November
;
provi-

sional protection, 22nd November.

2802. Thomas Churchman Darby, of Little Waltham, Essex, farmer, Inven-
tion of hoeing growing crops and ploughing. Ai>plication dated 8th

November.
\

2818. Samuel William Campain, of Deeping St. Nicholas, Lincolnshire,

fanner. Improvements in apparatus for stacldng straw and other

prodvxe. Application dated 9th November
;
provisional i)rolection,

22nd November.
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2854. Thomas Procter, of Boston, millwright, Improvements in carriers or

stackers, or apparatus for faciUtatimj the stackimj of straw, hay, or

agricultural produce. Application dated 13th November; provisional

protection, 22ud November.

2871. F. K. Hughes, of Borrowstounness, and T. Bicliardson, of Newcastlc-on-

Tyne, Improvements in treating certain natural saline compounds to

fit them for agricultural use, and in order to ohtain p)otash and other

salts. Application dated 14th November
;

provisional protection,

6th December.

2876. James S])ratt, of Camden Town, Improvements in the 2»'eparation of
food for hogs, dogs, cats, and piouUry, and in apparatusfor the same.

Application dated 15th November
;

provisional protection, 29th
November.

2884. Matthew Gibson, of St. Andrew's Works, Newcastle-on-T3'ne, Improve-

ments in reaping and moiuing machines. Application dated 16th

November
;
provisional protection, 29th November.

2948. "William Bray, of De]itford, engineer. An improved locomotive apparatus

particularly adapted to agricidtural purposes. Apjilication dated

23rd November
;
provisional protection, Gth December.

2957. William Burgess, of Newgate-street, city of London, Improveinents in

reaping and mowing machines. Application dated 25th November

;

provisional protection, 13th December.

2961. Alfred Vincent Newton, patent agent. Chancery-lane, An improved
method of removing and p)reventing the formation of calcareous and
saline deposits in steam-boilers. A communication by Lewis Baird,

of Cambridge, Massachusetts, U.S. Application dated 25th November,
provisional protection, 13tli December.

2989. Alfred Vincent Newton, patent agent, Chanceiy-lane, Improvements in

mowing and reapiing machinery . A communication by Wm. Van
Anden, of New York, U.S. A])plicatiou dated 27th November,
provisional protection, 13th December.

3019. John Cooper, of I])swich, and Charles Garrood, of Penge, Surrey, Im-
provements in cidtivators, horse-hoes, horse-rahes, and harrows. Appli-

cation dated 30th of November.

3035. Wm. E. Gedge (Gedge and Son, patent agents), Improvements in the

mamfacture of nosebags, &c., in apparatus connected with such mami-
facture. Application dated 4tii December

;
provisional protection,

27th December.

3039. James Edward Boyd, of Lewisham, Kent, Improvements in scythes,

scythe-handles, and apparatus for connecting the same. Application

dated 4th December
;
provisional protection, 27th December.

3045. Abraham Pullan, of New Cross, Surrey, and William Lake, of the same
place, Improvements in traction and other engines, and in wheelsfor
ditto and other carriages, and in giving mot ion to ploughs. Applica-

tion dated 4th December.

3047. Allen Thomas Carr, of Soho, Middlesex, Invention of the application of
a material to the shoes on horses'' feetfor the purpose ofpreventing them
slipping. Application dated 5tli December.

3053. William Busby, of Newton-le-Willows, Yorkshire, Irriprovement in

ploughs. Application dated 5th December; provisional protection,

27th December.
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30G3. William Smith, of Kettering, Northamptonshire, Ji)i73)'ove«ie)?<s in the

construdimi of horse-hoes. Application dated Cth December
; pro-

visional protection, 27th December.

3064. James Howard, of Bedford, Improvement in the cwistruction of hny-

making-niachines. Application dated 6th December
;

provisional

protection, 20th December.

3102. Henry Tanner and William Procter, of Bristol, Improvements in the

method of applying manure to groiving crops, and also in the machinery
or apparatus for the jmrjiose. Application dated 11th December

;

provisional protection, 20th December
;
notice, 31st December.

S118. Augustus Tonnar, of Eupen, Bhenish Prussia, Apparatus for drying
and cleansing malt and other grain and send intended forhreiving, dis-

tilling, and agricultural pnuyoses. Application dated 12th December.

3139. John Kelly, of Brook Lodge, County Eoscommon, Improvements in the

treatment of milkfor the manufacture of hutter, and apparatus for the

same. Application dated 13th December.

3171. Asmus Petersen, of Wittkiel, in Angeln, Schleswig, An improved system

of drainage and irrigation for meadow and other land. Application

dated 18th December.

3178. James Bannehr, of Exeter, Improvements in apparatusfor desiccating

grain, seeds, &c. Application dated 18th December.

3188. John Smith, Jun., of Coven, Staffordshire, Improvements in thrashing-

machines, and in mills for grinding, and in raising or moving grain.

Application dated 20th December.

321-1. John H. Johnson, of 47, Lincoln's-inn-Fields, Improvements in appa-
ratus for cleaning wheat and other grain. A communication by J. P.

Fill, of Paris. Application dated 24th December.

3219. Edward Ede, of St. John's-wood, Middlesex, Improvements in the con-

struction of horse-shoes. Application dated 24th December.

3242. Thomas Bright, of Carmarthen, Imptrovements in machineryfor cutting

hay, straw, &c. Application dated 27th December.

3254. Frederick Tolhausen, civil engineer and patent agent, Paris, Improve-

ments in machineryfor reaping, gathering, and binding harvest-p>roduce.

A communication by P. Durand. Application dated 30th December.
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tmplcmtiit Commttttc.

ClIALLONER, Colonel, Chainiiaii.

Cavesdish, Hon. W., M.P.

Hood, Hon. Col. Nelson.

Vernon, Hon. A. H.

Shei.lev, Sir J. v., Bt., JI.I'.

Miles, Sir \Ym., Bt., M.P.

Amos, C. E.

Baenett, Charles.
Brandreth, Humphrey.
C.vntrell, Ciias. S.

ICxALL, William.
(JiBBS, B. T. Brandretii.
IIamond, Anthonv.
Hoiiijs, Wji. Fisher.

Hoskyns, C. Wrex.
Shuttlewortii, Joseph.

Thompson, H. S., M.P.
TORR, William.
Wallis, Owen.
Wilson, Professor.

(Smcial OT(ov(eiStf>' Cominitttf.

Portman, Lord, Chairman.

Po\ns, Earl of.

Leigh, Lord.

NoRTinviCK, Lord.

Tredegar, Lord.

W.VLSINGIIAM, Lord.

Cavendish, Hon. W., M.P.

Hood, Hon. Col. A. N.

LvGON, Hon. F., M.P.
Vernon, Hon. A. H.
Pakington, Sir John, Bart., JLP.

Wynn, Sir Watkin W., Bart., M.!

ARKWRIGHT, J. HUNGERFOIID.
Barnett, Charles.
Bramston, T. W., M.P.

•Cantrell, Charles S.

Challoner, Colonel.

Fenton, William.
GiBBS, B. T. Brandreih.
HOBBS, Wm. Fisher.

Holland, E., M.P.
HosKYNS, C. Wren.
Lakin, Henry.
Mllward, Richard.

Pain, Thomas.
Randell, Charles.
KoYDS, A. H.
Shuttlewortii, Joseph.

Sherriff, a. C.

ToRR, William.
Worcester, Mavor Elect of.

?KHooI Conimt'tttc.

PowiS, Earl of.

Walsingiiam, Lord.

Hood, Hon. Col. Nelson.

GiBBS, B. T. Brandreth.
HoBBS, W. Fisher.

Holland, Edward, JLP.

Hudson, John.
Smith, Robert.
Thompson, H. S

.

ToRR, Williaji.

Wilson, Professor.

M.P

The Presiden t, Trustees, and Vice-Presidents are Members ex officio of all

Committees.



(
V

)

MEMORANDA.
Address of Letters.—The Society's office being situated iu the postal district

designated by the letter Wi members, in their correspondence with the
Secretary, are requested to subjoin that' letter to the usual address.

General ^Meeting in Londou, in December, 1862.

General Meeting in London, May 22, 1863, at Twelve o'clock.

IMeeting at AVorcester, 1863.

Monthly Council (for transaction of business), at 12 o'clock on the first Wed-
nesday in every month, excepting January, September, and October: open
only to ISIembers of Council and Governors of the Society.

Weeklv Council (for practical communications), at 12 o'clock on all Wednesdays
in February, March, April, May, June, July, November, and December, ex-

cepting the first Wednesday in each of those months, and during adjournment:
open to all Members of the Society, who are particularly invited by the

Council to avail themselves of this pi-ivilege.

Adjournments.—The Council adjourn over Easter, Passion, and Whitsun weeks,
when those weeks do not include the first Wednesday of the month ; from the

first Wednesday in August to the first Wednesday in November; and from tlie

first Wednesday iu December to the first Wednesday in February.

Diseases of Cattle, Sheep, and Pigs.—Members liave the privilege of applying to

the Veterinary Committee of the Society ; and of sending animals to the Royal
Veterinai-y College, on the same terms as if they were subscribers to the

College.—(A statement of these privileges will be found iu the present

Appendix.)

Chemical Analysis.—The privileges of Chemical Analysis enjoyed by Members
of the Society will be found stated iu the Appendix of the present volume.

Local Cheques.—Members are particularly requested not to forward Country
Cheques for payment iu London ; but London Cheques, or Post-office

Orders on Vere-street (payable to H. Hall Dare), iu lieu of them. All

Cheques are required to bear upon them a penny draft or receipt stam[),

which must be cancelled in each case by the initials of the drawer. They
may also conveniently transmit their Subscriptions to the Society, by re-

questing their Country Bankers to pay (through their London Agents) the
amount at the Society's Office (No. 12, Hanover Square, London), between
the hours of ten and four, when official receipts, signed by the Secretary,

will be given for such payments.

New Members.—Every candidate for admission into the Society must be pro-

posed by a f\Iember ; the proposer to specify in writing the full name, usual

place of residence, and post-town, of the candidate, either at a Council meet-
ing, or by letter addressed to the Secretary.

Packets by Post.—Packets not exceeding two feet in length, width, or depth,

consisting of written or printed matter (but not containing letters sealed or

open), if sent without envelopes, or enclosed in envelopes open at each end,

may be forwarded by the inland post, if stamped, at the following rates:

—

For a packet not exceeding 4 ounces for quarter of a pound) ... 1 penny
„ „ „ 8 „ (or half a pound) .... 2 pence.

„ „ IB „ (or one pound) 4 „

„ „ „ 24 „ (or one pound and a half) . . 6 „
„ „ „ 32 „ (or two pounds) 8

[And so on in the proportion of 8 ounces for each additional 2d.]

*»* Memhers may obtain on application to the Secretary copies of an Abstract of the Cliarter'
and Bye-Laws, of a Statement of the General Objects, &c., of the Society, of Chemical
and Veterinary I'rivileges, and of other printed papers connected with special depart-
ments of the Society's business.
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3^opaI ^sn'cultui-al ^ofietj) of €nglanti»

GENERAL MEETING.

12, Hanover Square, Thursday, May 22, 1862.

REPORT OF THE COUNCIL.

Since the last General Meeting in December, the Council have

had to deplore the loss of their President, His Royal Highness

the Prince Consort
;
and, in order to mark their sense of this

calamity, they thought it right to present, through the Secretary

of State for the Home Department, an address of condolence to

Her Majesty the Queen, who has been graciously pleased to

accept the same, and to present the Society with a portrait of

His Royal Highness, for which the humble and grateful

acknowledgments of the Council have been tendered through

the President.

The Council have thought it a fitting mark of respect to the

memory of their late President to contribute the sum of lOOZ.

towards the National Memorial Fund, now in collection, in

testimony of the invaluable services rendered by His Royal

Highness to the cause of agriculture.

The place named in the last half-yearly Report as fixed for

the Country Meeting, to be held in accordance with the pro-

visions of the Royal Charter, has been changed from Windsor

to Richmond, in Surrey, and will be held on Saturday, 5th

July, at 12 o'clock.

During the past five months 3 Governors and 54 Members

have died ; and the names of 102 Members have been removed

from the list by retirement, or otherwise ; while 4 Governors
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and 259 Members liave been elected, so that the Society now

consists of

—

83 Life Governors,

97 Annual Governors,

1151 Life Members,

3475 Annual Members, and

17 Honorary Members,

making; a total of 4823, being an increase of 104 names on

the list.

The Council have elected the Right Hon. Lord Portman

President of the Society ; Mr. Fisher Hobbs a Vice-President,

in the room of the late Earl of 1 arborough ; and the Right Hon.

the Earl of Stradbroke a Member of Council, in the room of the

Earl of Powis, elected a Trustee.

The half-yearly statement of accounts, to the 31st December,

1861, has been examined and approved by the auditors and

accountants of the Society. The funded capital stands at

17,488/. 175. lOfZ. stock in the New Three per Cents. ; and the

current cash balance in the hands of the bankers on the 1st

instant was 4298/. 19^.

Papers have been read, at the Weekly Meetings, of much
interest to the agricultural community—First, on the Agricul-

ture of Russia, communicated by the Imperial Society of

Agriculture of Moscow
;
second, on Cattle Condiments, by

Mr. Beale BroAvne
;

third, on Steam Boiler Explosions, by

Mr. Holland, M.P. ;
fourth, on the Growth of Mangold Wurzel

;

fifth, on Preparing, Mixing, and Cooking Food for Cattle, by

Mr. Frere ; and sixth, on the Present State of Agriculture in

Algeria, by Mr. Caird, M.P. A lecture has been delivered by
Professor Voelcker on Milk.

The dissemination of the information thus given, by means of

the public press, has been attended with much benefit.

Professor Simonds' Report on Rot in Sheep has been pub-

lished in the form of a pamphlet, and may now be purchased of

Mr. Murray. It will be inserted in the next number of the

' Journal.'

The space applied for by the exhibitors of implements having

much exceeded the area allotted to that department, it has been

found necessary to exclude many articles which have of late
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years been exliibited in the Society's Show-Yard, but which had

no immediate connection with the purposes of agriculture.

The number of stock entered for competition in almost every

class in which prizes have been offered leads the Council to

anticipate a very important Show.

It has been determined to erect strong weather-proof horse-

boxes, for all the entire horses, in a distinct portion of the Yard,

where, at stated periods, they will be led out for exhibition.

The arrangements for giving tlie Metropolitan Meeting an

International character have been much advanced by the assist-

ance received from Her Majesty's Secretary of State for Foreign

Affairs, in communicating with the Ministers of Agriculture in

foreign countries ; and the Council cannot do less than recognise

in this public manner liis Lordship's cordial co-operation with

the objects of the Society.

In compliance with the very generally expressed wish of the

Members, the Council have directed a programme of the arrange-

ments connected with the Meeting at Battersea Park to be

forwarded to every Member of the Society, Avho will thus be

duly informed of the subjects of interest during the Show.

The collection of wool exhibited by the Society in Class IV.

in the International Exhibition will be found to contain specimen

fleeces of nearly all the breeds of sheep and their crosses in the

United Kingdom, while the various uses to which they are

applied by the manufacturer are exemplified in smaller cases.

The Council have to thank numerous contributors for the liberal

support and assistance received in making this collection.

The Council have decided, subject to the usual conditions, to

hold the Society's Country Meeting next year at Worcester.

By Order of the Council,

H. Hall Dare, Secretary.
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De.

ROYAL AGRICULTURAL
Half-yearly Cash Account

To Balance iu hand, 1st July, ISOl :

—

Bankers
Secretary

To Income, viz. :

—

Dividend ou Stock

Subscriptions

Governors' Annual
Members' Life-Compositions
Members' Annual

Journal :

—

Lord Powis's Prize

Advertisements
Sales (1 year)

£. s. cl

45 0 0

179 0 0

877 9 2

50 0 0

31 6 6

242 6 11

To Country Meetings

:

Leeds

£. s. d.

1.3 S

9 3 2

252 9 11

1,101 9 2

323 13 5

1,677 12 6

10,660 13 7

£. s. d.

2,238 16 10

12,338 6 1

£14,577 2 11

("Signed) A. N. HOOD, Chairman of Finance Committee.
A. H. VEKNON.
QUILTER, BALL, JAY, & Co., Accountants.

Balance-Sheet,

£. s. d.

16,674 15 10

593 6 4

£. s. d.'

16,081 9 6
1

4,551 1 8
1

£20,632 11 2
j

To Capital:-
LIABILITIES.

Surplus, .30tli June, 1861
Less Surplus of Expenditure over Income during

the Half-year, viz :— £. s. d.

Expenditure 2,275 18 10
Income 1,682 12 6

To Balance at Credit of Leeds INIeetiug



SOCIETY OF ENGLAND.
FROM 1st July to 81ist December, 1861. Cr.

By Expenditure :

—

Estatilishinent

—

Official Salaries and Wages
House Expenses, Rent, Taxes, &c.

£.

327
485

6 0

4 3

Journal :

—

Printing 448 14 0

Stitching (2 Numbers) .. .. 116 3 5

Delivery, Advertising, &c. .. 141 6 11

Prize Essays 130 0 0
Other Contributions 68 1 0

Editor's Salary 250 0 0

Chemical :
—

Cousultina; Chemist's Salarv

Veterinary :

—

Grant to Royal Veterinary College 100 0 0
Investii^atious 13 1 0

Postage and Carriage
Advertisements
Sundries
Subscriptions returned (paid in error)

By Investment

—

Purchase of Stock, New 3 per Cents
By Country Meetings

—

Canterbury
Leeds .

—

Slock Prizes 1 ,780 0 0
Implement Prizes 4(19 0 0
Other Payments 5, -216 4 0

By Balance in hand :

—

Bankers
Secretary

Total Payments

812 10 3

1,154 5 4

150 0 0

113 1

16 3

2 4

6 13

21 0

1 5 0

7,465 4 0

1,827 19 7

6 15 6

2,275 18 10

3,000 0 0

7,466 9 0

12,742 7 10

• 1,834 15 1

I£l4,577 2 11

Examined, audited, and found correct, this ICtli day of Jilay, 1862.

(Signed) WILLIAM ASTBURY.
HENRY CORBET.

31sT December, 1861.

ASSET.S.
£. s. d. £. s. d.

By Cash in hand 1,"834 15 1

By New 3 per cent. Stock 17,488Z. 17s. lOd. cost .. 16,797 16 1

By Books and Furniture, Society's House, Hanover 1

Square /
2,000 0 0

1

1
Mem.—The above Assets are exclusive of the
amount recoverable in respect of Subscriptions
in arrear 31st December, 1861, which at that
date amounted to 716i.

£20,632 11 2



SHOW IN BATTERSEA PARK, LONDON,
JUNE, 1862.

STEWARDS OF THE YARD.
Stewards of Live Stock.

| Steward of Foreign Live Stock.

Hon. W. Cavendish, M.P. ' W. Fisheb Hobbs.

Thomas Paix.
I Hon. Assistant Steward of Foreign

Richard Milwabd. I
Li^e Stock.

M. DE LA TrEHONNAK.

Stewards of Implements.

Lord Leigh. i
William Tore.

Hon. Augustus Vernox.
|

Chandos Wren Hoskyss.

Honorary Director of the Show.

B. T. Brandretu Giebs.

J U D
Short-horns (ISale).

W. Cattle,
F. Fowler,
W. Tindall.

Short-horns (Female).

T. Parkinson,
J. Gamble.
W. F. D. Dickinson.

Herefords.

E. L. Franklin,
E. Moggridge,
S. Bloxsidge.

Devon and Sussex.

E. B. Warren,
H. W. Keary,
S. Umbers.

All other Breeds.

A. Denman,
E. Smith,
J. E. Jones,

Col. Le Couteur, additional

Judge of Channel Island

Entries.

Thorough-bred Horses and Hunters.

Lord Tredegar,
Colonel Cotton,
Cai'TAIn White.

Carriage Horses, Eoadsters, and Ponies.

H. Thurnall,
E. S. Waters,
J. E. Welby.

Agricultural Horses (Suffolk)-

E. Green,
W. S. Atkinson,

W. C. Spooner.

G E S.

Other Agricultural Horses.

James Boote,
J. H. Bland,
J. H. Wood.

Leicesters.

G. Leighton,
J. W. JIann,

E. Woods.

Lincolns, and other Long-wools.

H. Beevok,
L. Borman,
B. Nicholson.

Cotswolds.

J. Harriot,
W. S. Stevens.

Southdowns.
E. Trumper,
G. Harding,
S. Field.

Shropshire Downs.

G. CURETON,
J. Eawlence,
H. Fookes.

Hampshire Downs and Short-wools.

E. JjITTle,

E. P. Squarey,
J. Blundell.

Judge for Mountain Sheep.

J. Patterson.

Oxfordshircs.

E. Puck,
T. Harris,

C. W. Thacker.

Pigs.

Major H. S. M'Clintock.
J. S. Turner.
J. WOOLF.
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SCOTCH -JUDGES.

PoUed Cattl«.»

J. GuAHAJr,

H. Watson,
W. Smith.

Highland Cattle.

E. D. Campbell,
J. Macfaklane.

Ajrrshire Cattle.

P. G. Barnes,
1!. Guthrie,
J. Murdoch.

Clydesdale Horses.

A. Renwick,
E. FiNDLAY.

Black-Faced Sheep.

J. Macfarlane.
E. Paterson.

Cheviot Sheep.

E. Patersox,
W. AlTCHISOX.

FOREIGK JUDGES.
French Cattle.

M. St. Marie,
Sir E. Kerrison, Bart.

French Sheep.

M. Le Four,
Edward Pope.

French Horses and French Pigs.

Baron Billing,

Sir E. Kerrison, Bart.

Dutch Cattle.

M. St. Marie.
Sir E. Kerrison, Bart.,

Swiss Cattle.

M. Gemsch,
M. Karlen,
Sir a. K. Macdonald, Bakt.

Saxony Sheep.

M. K. A. Eittner.
Edward Pope,

Veterinary-Inspectors

.

Professor Simonds,
Professor Spooner.

(Royal Veterinary College.)

Consulting-Engineer.

Charles Edwards Amos,
(Firm of Easton, Amos and Sons).
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AWAED OF PRIZES.

Note.—The Judges are instructed to give in a Beserved Niimher to

one animal in eacli Class, viz., the animal which would in their

opinion possess sufficient merit for the Prize, in case an animal to

which a Prize is awarded sliould subsequently become disqualified.

CATTLE.

Slwrt-liorn Bulls.

Jonx Wood, Stanwick Park, Darlington : First Prize, 30/., for his 3 years

3 months and 4 daj's-old " Lord Adolphns," white; hred by himself;
sire, " Cardigan " (12,55G)

;
dam, " Lady Anuabella."

James Haughton Langston, M.P., Sarsden House, Chipping Norton, Oxon

:

Second Prize, 15Z., I'or his 3 years 7 months and 22 days-old "Lord
of the Harem " (16,430), roan ; bred by Mr. Housman, Lime Bank, Lan-
caster; sire, "Duke of Buckingham " (14,428); dam, "Gulnarc."

William Hosken and Son, Loggans Mill, Hayle, Cornwall : Third Prize,

5Z., for their 4 years 5 months and 6 days-old "Prince Frederick"
(l(i,734), roan; bred by Mr. Langston, M.P.

;
sire, " Gloster's Grand

Duke" (12,949) ;
dam, " Champion."

James Dickinson, Balcony Farm, Upholland, Wigan, Lancaster : the Beserved

Ninnher, to his 3 years 6 months and 20 days-old "Duke of Holland"

(17,716), red and white; bred by himself; sire, "Pope's Eye" (15,071);
dam, "Amelia."

William Stikling, M.P., Keir, Dunblane, Perth : First Prize, 30Z., for his

2 years 5 months and 1 week-old " Forth," roan ; bred by himself
;

sire,

" Florist " (16,064) ;
dam, " Anna Rose."

Henry Ambler, Watkinson Hall, Halifax, Yorkshire : Second Piize, 157., for

for his 2 years 5 months and 26 days-old " Gamester," white ; bred by
H. W. Ripley, Lightcliffe, Halifax

;
sire, " Prince Talleyrand " (16,765) ;

dam, " Griselda."

Arthur James Balfour, Whittinoham, Prestonkirk, Haddingtonshire: Third

Prize, 5Z., for bis 2 years and 4 J months-old " Great Seal," rod ; bred by
C. Smith and Co., Hillhead, Nairn, Liverness

;
sire, "Lord Privy Seal"

(16,444) ;
dam, "Jenny Groat."

The Duke of Montrose, Buchanan, Glasgow: the Beserved Ninnher, to his

2 years 11 months and 1-week-old " Victor Royal," red ; bred by himself;

sire, "Victor Emmanuel" (15,460); dam, "Victoria 27th."

Stewart Marjoribanks, Bushey Grove, Watford, Herts : First Prize, 25Z.,

for his 1 year and 6 months-old " Whipper-in " (19,139), roan; bred by
himself; sire, "Cock of the Walk" (15,782); dam, "Annie."

Lieutenant-Colonel Towkeley, Towneley Park, Burnley, Lancashire

:

Second Prize, Ibl., for his 1 year 8 months and 25 days-old " Royal
Butterfly 10th," red and white; bred by himself; sire, " Royal Butter-

fly ;" dam, " Parade."
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Henry Ambler : Third Prize, 5?., for his 1 year 8 months and 2 days-old
" Windsor Augustus," roan ; bred by William Carr, of Stackhouse,

Settle, Yorkshire; sire, "Windsor" (14,013); dam, "Lady Flora."

Henry Ambler: tlie Reserved Number, to his 1 year 10 months and 18 days-

old " Kiflc Prince," roan ; bred by himself
;

sire, " Prince Talleyrand
"

(16,705) ;
dam, " Actress."

Jonas Webb, Babraham, Cambridge : the Gold jMedal, and First Prize, 15?.,

for his 10 months and 18 days-old " First Fruit," white ; bred by
himself; sire, "Englishman;" dam, "Welfare."

Thomas Edward Pawlett, Beeston, Sandy, Beds: Second Prize, 10?., for his

11 months and 19 davs-old " Hopewell," roan ; bred by himself; sire,

" Sheet Anchor " (18,820) ;
dam, " May Dew."

Joseph Eobinson, Clifton Pastures, Newport Pagnell, Bucks : Third Prize,

5?., for his 9 months and 27 days-old " Jericho," rich roan ; bred by
himself

;
sire, " Haymau " (10,245); dam, " Jenny Cambridge."

Joseph Pobinson : the Reserved Number, to his 9 months and 20 days-old
" Composite," red; bred by himself; sire, "Duke of Lcinstcr" (17,724) ;

dam, " Graceful."

Short-Horn Cows and Heifers.

EiCHARD Booth, Warlabj-, Northallerton, Yorkshire : the Gold Medal, and
First Prize, 20?., for his 3 years 7 months and 25 days-old " Queen of tlie

Ocean," red and white ; bred by himself; sire, "Crown Prince " (10,087) ;

dam, " Ked Pose."

Lady Pigot, Branches Park, Newmarket, Suffolk : Second Prize, 10?., for her

3 years 5 months and 20 days-old " Pride of Southwick," light roan,

in-calf ; bred by Mr. Stewart, of Southwick, Dumfries
;

sire, " Mac Turk "

(14,872) ;
dam, " Vanity."

Jonas Webb : Third Prize, 5?., for his 3 years 5 months and 13 days-old

"Lady Ehzabeth Yorke," roan; bred by himself; sire, "Thorndale"
(17,123) ;

dam, " Countess of Hardwick."

Henry Ambler : the Reserved Number, to his 4 years 1 mouth and 12 days-

old " Wood Pose," dark roan, in-milk ; bred by himself; sire, " Heart of

Oak " (14,083) ;
dam, " Woodbine."

The Duke of Mdntrose : First Prize, 15?., for his 2 years and 2 months-old,
" May Morn," white, in-calf ; bred by himself; sire, "Victor Emmanuel"
(15,400); dam, " New-Year's Morn."

John Lane, Barton Mills, Cirencester, Gloucestershire : Second Prize, 10?., for

his 2 years 4 mouths and 8 days-old " Maid of Athens," white, in-calf

:

bred by himself
;

sire, " Sir Eichard " (15,298) dam, " Miss Bloomer."

Lord Feversham, Duncombe Park, Helmsley, Yorkshire : Third Prize, 5?., for

his 2 years 7 months and 24 days-old " Cecilia," roan, in-calf; bred by
himself; sire, " ChaiTQing Lad' ;" dam, "Choice."

James Douglas, Athelstaneford Farm, Drem, Haddingtonshire : the Reserved
Number, to his 2 years 2 months and 2 days-old, " Queen of Athelstane,"

red, in-calf ; bred by himself; sire, " Sir James the Eose" (15,290) ;
dam,

" Playful."

Eichard Booth : First Prize, 15?., for his 1 year 5 months and 3 weeks-old
" Queen of the May 2nd," roan ; bred by himself

; sire, " Windsor

"

(14,013), or " Sir Samuel " (15,302) ;
dam, " Queen of the Vale."

Lieutenant-Colonfl Towneley : Second Prize, 10?., for his 1 year 11
months and 2 days-old " Frederick's Faithful," roan ; bred by himself;
sire, "Frederick; dam, " Vestris 3rd."
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Lord Feversham : Third Prize, H/., for liis 1 year 6 montlis and 25 days-old
"Barefoot," red; bred Ly himself; sire, " (.'hanticleer ;" dam, "Ballad-
singer."

Thomas Atherton, Chapel House, Speke, Oarston, Lancashire : the Reserved
Number, to his 1 year 10 months and 2 weeks-old "Lady Barringtou

6th," red ; bred by himself; sire, " 2nd Duke of Cambridge " (12,743) ;

dam, " Lady Barrington 4th."

J. E. MiDDLEBROUGH, South Milford, Yorkshire : First Prize, 151.. for his

11 months and (J days-old "Lady," roan ; bred by himself; sire, "Lord
Clyde ;" dam, " lioyal Daisy."

James Douglas : Second Prize, 10?., for his 11 months and 25 days-old
" Pride of Athelstane," red and white ; bred by himself

;
sire, " Sir James

the Pose " (15,290) ;
dam, " Lady of Athelstane."

Joseph Eobinson : Third Prize, 51., for his 8 months and 27 days-old " Claret

Cup," roan ; bred by himself; sire, " Duke of Leinster" (17,724) ;
dam,

" Claret."

Lady Pigot : the Beservcd Number, to her 10 months and 10 days-old
" Castianira," light roan ; bred by herself

;
sire, " Lord of the Vallev "

(14,837) ;
dam, '" Castanet."

Hereford BuUs.

The Hon. Colonel Hood, Cumberland Lodge, Windsor Park : First Prize,

30Z., for his 3 years 11 months and IS days-old "Maximus" (1G50), red

and white ; bred at His lloyal Highness the Prince Consort's Flemish
Farm, Windsor; sire, "Brecon" (918); dam, "Superb."

Thomas Davis, Burlton Court, Hereford : Second Prize, 15?., for his 5 years

9 months and 3 weeks-old " Courtier," red ; bred by Edward Price, of

Court House, Pembridge, Herefordshire
;

sire, " Goldfinder 2ud ;" dam,
" Lovely."

John Naylor, Leighton Hall, Welshpool, Montgomeryshire : Third Prize, 5?.,

for lijs 4 years and 11 months-old "Salisbury," red, with white face;

bred bv William Perry, of Cholstrey, Leominster, Herefordshire
;

sire,

" Monkland 3rd " (1013) ;
dam, " Pigeon" (198).

Charles Yevers, Ivington Park, Leominster : the Reserved Number, to his

3 years 11 months and 19 days-old " Stratagem 3rd," red, with white

face; bred by himself; sire, " Croft" (937) ;
dam, "Pigeon."

Richard Hill, Golding Hall, Shrewsbury : the Gold Medal, and First Prize,

30?., for bis 2 years 10 months and 25 days-old " Milton," red, with

white face ; bred by himself
;

sire, "Chanticleer;" dam, " Jenny Lind."

11. Harcourt Capper, the Northgate, Ross, Herefordshire : Second Prize, 15/.,

for his 2 years 11 months and 5 days-old "Lord Wellington," red, with

white face; bred by William Perry, St. Oswald, Cholstrev, Leominster;

sire, " Noble Boy " (1337); dam, " Silver 2nd."

Thomas Duckham, Baysham Court, Ross, Herefordshire : Third Prize, 5?.,' for

his 2 vears and 15 days-old " Yictor," red, with white face ; bred bv
himself; sire, " Cronkhill " (1558) ;

dam, " Winfred."

Thomas Roberts, Ivington Bury, Leominster : the Reserved Nitiitber, to his

2 years 5 months and 24 days-old " Sir Thomas," red, with white face

:

bred by himself
;

sire, " Sir Benjamin."

James Taylor, Stretford Court, Leominster : First Prize, 25?., for his 1 year

11 months and 11 days-old " Unity," red and white; bred bv himself;

sire, " St. Oswall " (13'78)
;
dam, " Strawberry 3rd."
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John Naylor: Second Prize, 15?., for his 1 year 11 iiiontbs and 2 weeks-old
" Blondin," red, with white face; bred by himself; sire, "Admiral"

(1481); dam, "Delight."

WiiiLiAM Tayi^ok, Showle Court, Ledburj', Hereford : Third Prize, 5?., for his

1 year 10 months and 2 weeks-old " Tamberinc," red, with white face

;

bred by fjord Batemaa, of Sliobdou Court, Leominster; sire, " Carlisle
"

(923) ;
dam, " Little Beauty."

Thomas Thomas, St. Hilary, Cowbridge, Glamorganshire : the Reserved

Number, to his 1 year and 6 months-old " Victory," red, with white face
;

bred by himself
;

sire, " Goldfiuder 2nd ;" dam, " Fair Maid."

Charles Vevers : First Prize, 15?., for his 11 months and 15 days-old

"Battersea," red, with white face; bred by himself; sire, "Corn
Exchange;" dam, " Pigeon."

Philip Turner, The Leen, Pembridge, Leominster : Second Prize, lOZ., for his

11 months and 1 week-old "Percy," red, with white face; bred by
himself; sire, "Logic;" dam, "Comely."

William Tudge, Adforton, Leiutwardine, Herefordshire : Third Prize, 5Z., for

his 10 months and 10 days-old " Adforton ;" bred by himself; sire, " The
Grove" (1764) ;

dam, " Dainty."

Thomas Roberts: the Reserved Number, to his 11 mouths and 20 days-old

"Royal Butterfly," red, with white face; bred by himself; sire, "Master
Butterfly " (1313) ;

dam, " Duchess."

Hereford Cows and Heifers.

Henry Coate, Sherborne, Dorset: the Gold Medal, and First Prize, 201., for

his 6 years 5 mouths and 25 days-old " Matchless," red and white; bred

by himself
;

sire, " Young Protection ;" dam, " Mystery."

George Pitt, Chadnor Court, Dilwyn, Leominster : Second Prize, 10?., for his

6 years 4 months and 11 days-old " Perfection," red, with white face

;

bred by himself; sire, " Plunder" (1038); dam, " Brandy."

R. Harcourt Capper, the Northgatc, near Ross, Herefordshire : Third Prize,

5?., for his 5 years 11 months and 20 days-old " Ada," red, with white
face; bred by the late Lord Berwick, of Cronkhill, Shrewsbury; sire,

Attingham (911); dam, " Silver."

John E. Hewer, Vern House, Hereford : the Reserved Number, to his 6 years

11 months and 5 days-old " Beauty," red, with white face ; bred by the

late Lord Berwick
;

sire, " Attingham ;" dam, " Silver."

James Marsh Read, Elkstonc, Cheltenham, Gloucestershire: First Prize, 15?.,

for his 2 years 8 months and 16 days-old " Theora," red, with white face,

in-calf; bred by himself; sire, " Sebastopol " (1381) ;
dam, " Cherry 7th."

William Tudge : Second Prize, 10?., for his 2 years 9 months and 22 days-old

"Butterfly," red, with white face and mane, in-calf; bred by himself;

sire, " The Doctor " (1083) ;
dani, " Red Rose."

Henry Rawlings Evans, Juil, Swanstone Court, Dilwyn, Leominster : Third
Prize, 5?., for his 2 years 10 months and 3 days-old " Sylph," red, with white
face, in-calf; bred by himself; sire, "Rambler" (1046); dam, "Silk."

James Rea, Monaughtj-, Knighton, Radnorshire : the Reserved Number, to his

2 years 10 months and 17 days-old " Diana 2nd," red, with white face

and mane, in-calf; bred by himself; sire, "Wellington" (1112); dam,
" Diana."

The Hon. Colonel Hood : First Prize, 15?., for his 1 year 6 months and 19
days-old " Adela," red and white, from the Flemish Farm, Windsor, bred by
the late Lord Berwick

;
sire, " Will-o'the-Wisp " (1454) ;

dam, " Agnes."
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JouN Nayi.or : Secoud Prize, 10?., for his 1 year 10 months and 3 weeks-old
" Heiress," red, with -white face ; bred bv the late Lord Berwick

;
sire,

" Severn " (1382) ;
dam, " Young Yic."

Thomas Tuomas : Third Prize, 5Z., for his 1 year 5 months and 3 weeks-old
" Laura," red, with white face ; bred by himself; sire, " Goldtiuder 2nd ;"

dam, " Fnncy."

John Williams : St. Mary's, Kin^sland, Leominster: the Tteserved Nnmher,
to his 1 year 10 mouths and 11 days-old " Duchess," red, \\ ith white

face ; bred by himself; sire, " Van Tromp ;" dam, " Bed Piose."

John Baldwin, Luddington, Stratford-on-Avon, Warwickshire : First Prize

15/., for his 8 months and 8 days-old " Adelina," red and white ; bred by
himself; sire, " Severn;" dam, "Agnes."

James Marsh Eead : Second Prize, lOZ., for his 10 months and 24 days-old
" Miss Southam," red, with white face ; bred by himself; sire, " Caliban "

(1163); dam, "Cherry 7th.''

William Perry : St. Oswalds, Cholstrey, Leominster : Third Prize, .5?., for

liis 11 months and 22 daj's-old red and white; bred by himself; sire,

" Lord Nelson ;" dam, " Pretty Maid."

Edmc/nd Weight, Halston Hall, Oswestry, Salop : the Reserved Number, to

his 11 months and 3 weeks-old " Primrose," red, with white face; bred
by himself

;
sire, " Hector ;" dam, " Winsome."

Devon Bulls.

James Davy, Flitton Barton, Korth Molton, Devonshire : the Gold Medal,
and First Prize, 301., for his 3 years 1 month and 17 days-old " Duke of

Flitton," red ; bred by himself
;

sire, " Quartly's Napoleon ;" dam, "Lady
Bess."

Samuel Pomeroy Newbery, Scruel Barton, Honiton, Devon : Second Prize.

151., for his 3 years 2 months and 5 days-old " Bonaparte," red; bred by
himself; sire, " Quartly's Napoleon;" dam, " Lovely."

T. and J. Palmer, Norton Stoke Clinsland, Callington, Cornwall : Third

Prize, ol , for his 3 years 6 months and 5 days-old " Lord Cary," brown :

bred by James Quartly, of Molland House, South Molton, Devon
;

sire,

" Napoleon ;" dam, " Primrose."

The Hon. Colonel Hood : the Reserved Number, to his 4 years 9 months
and 18 days-old " Colonel," red ; bred at H.R.H. the Prince Consort's

Norfolk Farm, Windsor; sire, " Zouave " (556) ;
dam, "Rosa."

Walter Farthing, Stowey Court, Bridgewater, Somerset : First Prize, 30?.,

for his 2 years 7 months and 2 weeks-old "Viscount," red; bred by
himself; sire, " Sir Peregrine ;" dam, " Molly."

John Bodley, Stockley Pomeroy, Crediton, Devon : Second Prize, 157.,

for his 2 years 7 months and 1 week-old " Champion," red ; bred by Mr.

James Quartly; sire, " Napoleon" (259); dam, "Dolly Vardeu" (142).

William Herbert Wodehouse, Woolmers Park, Hertfordshire : Third

Prize, 5/., for his 2 years 6 months and 19 days-old "Zemindar," red;

bred by William Hole, Hannaford, Barnstaple, Devon
;

sire, " Zeluco

"

(554); dam ".Juno" (1423).

James Davy : the Reserved Number, for his 2 years and 2 weeks-old " Gari-

baldi," red ; bred by himself
;
sire, " Palmerston ;" dam, " Eclipse."

The Hon. Colonel Hood : First Prize, 25/., for his 1 year 7 months and 18
days-old "Crown Prince," red; bred at H.R.H. the Prince Consort's

Norfolk Fann, Windsor; sire, "Napoleon" (259); dam, "Peace and
Plenty " (935).
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Jamks Merson, Brinsworthy, North Molton, Devon: Second Prize, 15/., for

his 1 year 7 months and 18 days-old " Fusilcer," red ; bred by William
Hole

;
sire, " Comet ;" dam, " Laura" (256).

Walteh Farthing : Third Prize, 5?., for his 1 year and G months-old, red
;

bred by himself
;

sire, " Sir Peregrine ;" dam, " Picture."

TiiE Hon. Colonel Hood : First Prize, 15?., for his 10 months and 28 days-

old " Prince Alfred," red ; bred at H.P.H. the Prince Consort's Norfolk
Farm, Windsor

;
sire, " Colonel " (387) ;

dam, " Fancy " (703).

George Turner, Beacon Downes, Exeter, Devon : Second Prize, 10/., for his

6 months and 3 weeks-old, red; bred by himself; sire, "The Little

Known ;" dam, " Bountiful."

George Turner : Third Prize, 5/., for his G months and 10 days-old, red

;

bred by himself; .sire, "The Little Known;" dam, " Piccolomini."

Walter Farthing : the Reserved Nuniber, to his G months and 2 days-old,

red ; bred by himself
;

sire, " Sir Peregrine ;" dam, " Cherry."

Devon Cows and Heifers.

James Davt : the Gold Medal and First Prize, 20/., for his G years 1 month
and 11 days-old " Temptress," red, in-calf and in-milk ; bred by him-
self

;
sire, " Davy's Napoleon ;" dam, " Pink."

George Turner : Second Prize, 10?., for his 7 years 5 months and 2 weeks-
old " Piccolomini," red ; bred by himself

;
sire, " Duke of Devon ;" dam,

" Mayflower."

John Azariah Smith, Bradford Peverill, Dorcliester : Third Prize, 5?., for his

3 years 7 months and 4 days-old " Eachel," red ; bred by Lord Portman,
Bryanston House, Blandford, Dorset

;
sire, " Palmerston " (476) ;

dam,
" Kachel.";

George Turner : the Seserved Nuniber, to his 5 years 7 months and 3
days-old " Vaudine," red ; bred by himself

; sire, " Palmerston ;" dam,
" Wallflower."

William Paull, Piddletown, Dorchester : First Prize, 15/., for his 2 j'ears

9 months and 23 days-old " Young Hebe," red, in-calf ; bred by Lord
Portman

;
sire, " Davy's Napoleon 3rd " (464) ;

dam, " Hebe " (220).

James Mfrson : Second Prize, 10/., for his 2 years 11 months and 11 days-

old "Profit," red, in-calf; bred by himself; sire, "Prince of Wales;"
dam, " Young Cherry."

James Merson : Third Prize, 5/., for his 2 years 10 months and 8 days-old
" Favourite," li<;ht red, in-calf ; bred by himself

;
sire, " Prince of

Wales ;" dam, " Young Pink."

William Paull, the Reserved Number, to his 2 years 8 months and 29 days-

old "Young Goldcup," red, in-calf; bred by Lord Portman; sire,

" Palmerston " (47G)
;
dam, " Goldcup."

James Davy : First Prize, 15?., for his 6 months and 1 week-old, " Lady
Fortune," red ; bred by himself

;
sire, " Prince Alfred ;" dam,

" Symmetry."

Sir Alexander Acland Hood, St. Audries, Bridgwater, Somerset : Second
Prize, 10?., for his 7 months and 19 days-old, dark red ; bred by himself;
sire, " Sir Peregrine ;" dam, " Daisy."

Sir Alexander Acland Hood : Third Prize, 5?., for his 8 months and 11
days-old, dark red ; bred by himself

;
sire, " Sir Peregrine ;" dam,

" Queen."

c 2
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George Turner : the Reserved Numher, to his 0 months and 3 days-okl
" Lurline," red; bred by himself; sire, "The Little Known;"' dam,
" Vaudine."

James Davy : First Prize, 15Z., for his 1 year G months and 2 weeks-old
" Princess Alice," red ; bred by himself; sire, " Duke of Flitton;" dam,
" Princess of Prussia."

James Davy : Second Prize, 101., for his 1 year and 1 month-old " Young
Empress," red; bred by himself; sire, "Prince Alfred;" dam,
" Empress."

James Merson : Third Prize, o?., for his 1 year 8 months and 5 days-old
" Beauty," red ; bred by himself

;
sire, " Davy's Napoleon 3rd ;" dam,

" Lovely."

William Hole, Hannaford, Barnstaple, Devon : the Reserved Number, to

his 1 year 8 months and 11 days-old, "Isis," red; bred by himself; sire,

" Comet ;" dam, « lo" (1409).

Sussex Bulls.

William Botting, Westmeston Place, Hurstpierpoint, Sussex : First Prize,

151., for his 4 years and 8 days-old " Midsummer," red ; bred by him-
self; sire, "Viceroy;" dam, "Myrtle 6tb."

George Jenner, Parsonage House, Udimore, Eye, Sussex : Second Prize, 51.,

for his 4 years 6 months and 2 days-old " Challenger," red ; bred by
Henry Noakcs, of Benden Farm, Mayfield, Sussex ; dam, " Old Beauty."

William Botting : the Reserved Numher, to his 5 years 3 months and 20
days-old " Baron," red ; bred by himself

; sire, " Mvrtle ;" dam, " Old
Beauty."

John and Alfred Heasman, Angmering, Arundel, Sussex : First Prize, 10?.,

for their 1 year 6 months and 1 week-old, " The Duke," red ; bred by
themselves

;
sire, " Marquis" (16); dam, " Buttercup" (297).

William Marshall, Bolney Place, Cuckfield, Sussex : Second Prize, 51., for

his 2 years 6 months and 24 days-old, " Prince Alfred ;" bred by W.
ToUands, Buckshaw, Lindfield, Sussex.

Edward Cane, Berwick Court, Lewes, Sussex : the Reserved Numher, to

his 1 year 5 months and 5 days-old " Prime Minister," brown ; bred by
himself

;
sire, " Southwestern " (43) ;

dam, " Pera " (84).

Sussex Cows and Heifers.

EicHARD Woodman, Glynde, Lewes, Sussex : First Prize, 101., for his about

9 years-old, red ; bred by Thomas Jenner, of Ripe, Hurst Green, Sussex.

TiLDEN Smith, Knelle, Beckley, Staplehurst, Sussex : Second Prize, 51., for

his 3 years 6 months and 5 days-old " Beauty ;" bred by himself
;

sire,

" Knell Bull."

George Jenner: the Reserved Numher, to his 5 years and 5 months-old
" Tank," red ; bred by himself; sire, Mr. Stonham's bidl " Beckley."

John and Alfred Heasman : First Prize, 101., for their 2 years 5 months
and 2 weeks-old " Lily," red, in-calf; bred by themselves; sire,

" Marquis " (16) ;
dam, " Snowdrop " (265).

George Jenner : Second Prize, 51., for his 2 years 5 months and 17 days-old
" Bishoi)p," red, in-calf; bred by himself; sire, "Challenger;" dam,

' " Bishopp."

George Jenner : the Reserved Number, to his 2 years and 5 months-old,
" Cnimple Horn," red, in-calf ; bred by himself

;
sire, " Challenger ;"

dam, " Crumple Horn."
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Long-horn Bulls.

Lieutenant-Colonel William Inge, Thorpe Constantine, Tamworth, Staf-

fordshire : First Prize, 15^., for his 4 years G months and 20 days-old

"Tom" (L 8), brindled and white; bred by himself; sire, "Duke"
(D 4) ;

dam, " Treasure " (L 2).

William Thomas Cox, The Hall, Spondon, Derby : Second Prize, 5Z., for his

3 years 5 months and 11 days-old "Isaac," brindle; bred by himself

;

sire, " Conqueror ;" dam, " Beauty."
,

James Davis, Melcombe Horsey, Dorchester, Doi-set : First Prize, 101., for his

1 year and 3 months-old ; bred by Joseph Holland Burbery, The Chase,

Kenilworth, Warwick.

Edward Thounton Twycross, Canley, Coventry, Warwickshire : Second
Prize, 5Z., for his 1 year 3 months and 17 days-old, brindle and white

;

bred by himself.

William Thomas Cox : the lieserved Number, to his 1 year and 11 days-old
" Charlie," brindle ; bred by himself; sire, " Isaac ;" dam, " Lovely."

Long-horn Cotes and Heifers.

KiOHARD Warner, Weston Hill, Nuneaton, Warwickshire : First Prize, 101,,

for his 7 years 3 months and 24 days-old " Lupin," red and white ; bred

by himself.

Lieutenant-Colonel William Inge : Second Prize, 51., for his about 9

years-old " Fillpail" (P Y 1), brindled and white; bred by Mrs. Baker,

of Barton-on-the-Heath, Shipstou-on-Stour, Warwickshire.

Edward Thornton Twycross: the Reserved Numher, to his 10 years and
2 months-old, red and white ; bred by himself.

PiiCHARD Hemming Chapman, Upton, Nuneaton, Warwick : First Prize, 10?.,

for his 2 years 3 months and 2 weeks-old " Young Cumberland," white
and brindled, in-calf; bred by himself; sire, "Lord Western;" dam,
" Cumberland."

Joseph Holland Burdery, The Chase, Kenilworth, Warwickshire : First

Prize, 10?., for his 1 year 2 months and 3 weeks-old ; bred by himself.

Joseph Holland Burbery : Second Prize, 5?., for his 1 year 3 months and
3 weeks-old ; bred by himself.

Richard Hemming Chapman : the Reserved Number, to his 1 year 1 month
and 2 weeks-old " Lady Nugent," white and brindled ; bred by himself

;

sire, " Lord Warner ;" dam, " Wroxall."

Norfolk and Suffolk Polled Bulls.

Sir Edward Kerrlson, Bart., M.P., Brome Hall, Scole, Suffolk : First Prize,

15?., for his 4 years and about 3 months-old " Bowbearer," red ; bred by
J. Moselcy, Great Glemham Hall, Framlingham, Suffolk

;
sire, " BuU-

fice ;" dam, " Grimwade."

John Smith, Crownthori^e, Wymondham, Norfolk : Second Prize, 51., for his
4 years 2 months and 3 weeks-old " Redjacket 2nd," red ; bred by him-
self; sire, " Redjacket."

Lord Sondes, Elmham Hall, Thetford, Norfolk : the Reserved Number, to his
3 years and 8 months-old " Tom Thurnall," red ; bred by himself.

Samuel Wolton, Newbourn Hall, Woodbridge, Suffolk : First Prize, 10?.,

for his 1 year 4 months and 4 days-old " Eclipse," red ; bred by him-
self

;
sire, " Nonpareil ;" dam, " Cossell."
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Arthur William Crisp, Cliillcsford, Wicldiam Market, Sufifolk : Second
Prize, 5?., for his 2 years 2 months and I week-old " Dnko," red ; bred
by himself; sire, "Volunteer;" dam, "Moss Rose."

Lord Sondes : the Bescrved Number, to his 1 year and 8 months-old
" Rufus," red ; bred by Thomas W. George, of Eaton, Korwich.

Norfolk and Suffolk Polled Cows and Heifers.

Sir Edward Kerrison, Bart., M.P. : First Prize, 101., for his about 9 years-
old " Duchess of Norfolk," dark red ; bred by R. J. Oliver, Docking,
Lynn, Norfolk

;
sire, " Ruby ;" dam, " Beauty."

Sir "WiLLOtTGHBY JoxES, Bart., Cvanmer Hall, Fakenham, Norfolk : Second
Prize, 5Z., for his 3 years 5 months and 17 days-old " Hetty," red ; bred
by Lord Sondes.

Lord Sondes : the Reserved Nnmher, to his about 5 years-old " Crocus,"

red ; bred by Robert Tash, of Shipdham, Thetford, Norfolk.

Lord Sondes : First Prize, 10?., for his 2 years and 4 months-old " Coral,"

red, in-calf ; bred by himself.

Lord Sondes : Second Prize, 5Z., for his 2 years and 6 months-old " Ruby,"
red, in-calf; bred by himself.

Samuel Wolton, Newbourn Hall, Woodbridge, Suffolk : the Beserved

Number, for his 2 years 4 months and 16 days-old " Favourite," red, in-

calf ; bred by himself
;

sire, " Red Robin ;" dam, " Cosselt."

Lord Sondes : First Prize, lOZ., for his 1 year and 3 months-old " Cherry,"

red ; bred by himself.

Sir Edward Kerrison, Bart., M.P. : Second Prize, 5?., for las 1 j^ear and
11 months-old "Plover the 2nd," red; bred by himself; sire, "Bow-
bearer ;" dam, " Plover."

North Wales Cows.

Richard Hart Harvey, Harroldstone, Haverfordwest, Pembrokeshire : First

Prize, 101., for his 6 years and 2 months-old " Maud," black (Anglcsea)
;

bred by R. Rowlands, Plaspenmynydd, Llangefni, Anglesea.

Richard Hart Harvey : Second Prize, 51., for his 7 years and 2 months-old,
" Gwendoline," black (Anglcsea) ; bred by Edward Richards, of Ynis,

Llanerchymedd, Anglesea.

South Wales Bull.

George Brown, Talbenny Hall, Haverfordwest : First Prize, 101., for his

2 years and 8 months-old " Pembroke," black (Castlemartin) ; bred by
James Parcell, Lydstep, Tenby, Pembroke.

South Wales Cows and Heifers.

Clare Sewell Read, Plumstcad House, Norwich, Norfolk : First Prize, 10?.,

for his about 8 years and 7 months-old " Lovely," black ; bred by John
Lock, Rowston, Pembroke.

Clare Sewell Read : Second Prize, 51., for his about 11 years and G

months-old " Lucky," black ; bred by W. B. Roberts Loveston, Pembroke.

Richard Hart Harvey : the Eeserved Number, to his 6 years and 2 months-
old " Countess," black (Castlemartin) ; bred by J. Thomas, BuUibee
Farm, Pembroke.
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Richard Hakt 1Iai!VEY : First Piizo, 10/., for his 2 years and 11 niontlis-old,

" Polly," black (Castlcmartiii), in-calf; bred by Jarucs Parcell, Lydsteii,

Tenby, Pembroke.

Clare Sewell Read : Second Prize, 5/., for his about 2 years and 3 luonths-

old, black, in-calf; bred by George Gwither, Hoplas, Pembroke.

Clare Sewell Read : the Seservnl Ninnher, to his about 2 years and 5

months-old, black, in-calf; bred by George Hood, Windmill Hill,

Pembroke.

Clare Sewell Read : First Prize, 10?., for his 1 year and 7 months-old,

black ; bred by George Hood.

Kerry Bulls.

John Borthwick, J.P., Prospect, Carrickfergus, Antrim : First Prize, 15?., for

his 5 years and 2 months-old " King of Kerry," black ; bred by himself;

sire, " Black Knight ;" dam, " Norali."

James Smith, Movie, Carlow : First Prize, 10?., for his 2 years 10 months
and 19 days-old, " The Mountain Chief," black ; bred by James Taylor,

M.D., Kilmullen, Newtown, Mount Kennedy, Wicklow
;

sire, " The
Black Knight ;" dam, " Norah."

Ralph Smith Cdsack, Bohomer, St. Doulaghs, Dublin : Second Prize, 5?., for

his 1 year and 2 months-old " The King of Kerry," black ; bred by him-
self

;
sire, " Tommy Moore ;" dam, " Lady of the Lake."

Kerry Cows and Heifers.

Ralph Smith Cusack : First Prize, 10/., for his 7 years and 1 month-old
" Kathleen," biack ; bred by John Fitzgerald, Cahirciveen, county Kerry

;

sire, "Knight of Kerrj' ;" dam, "Norah."

John Borthwick, J.P. : Second Prize, 5?., for his 6 years 3 months and 2
weeks-ol<i " Lady of the Lakes," black ; bred by the Earl of Charlemont,

Marino, Dublin
;
sire, " The Knight of Kerry ;" dam, " Lady Kenmare."

Ralph Smith Cusack : First Prize, 10?., for his 2 years 3 months and 1 day-
old " Sappho," black, in-calf ; bred by Richard Mahony, Dromore, Ken-
mare, Kerry; sire, "King Pippiin."

James Smith : Second Prize, 5?., for his 2 years 5 months and 22 days- old
" The Mountain Mnid," bro\vn, in-milk ; bred by the late Sir Edward
M'Donnell, New Hagard Lusk, Dublin

;
sire, " Mangerton ;" dam,

" Beauty."

John Borthwick, J.P. ; First Prize, 10?., for his 1 year and 1 month-old
" Kate Kearney," black ; bred by the Earl of Charlemont; sire, " Moun-
tain Chief ;" dam, " Diana."

Jersey or Alderney Bulls.

David Smith, Browning Hill House, Basingstoke, Hants: the Prize, 10?., for

his 3 years and 4 months-old " Paul Potter," brown-chocolate and white
;

bred by the late Mr. Sivewright, Pepper Park, Reading, Berks.

Albert Le Gallais, La Moie House, Jersey : the Reserved Nurnher, to his

about 3 j'cars and 2 weeks-old " Butterfly," grey, bred by himself
; dam,

" Beauty."

Bartholomew Watts, Don Street, St. Heliers, Jersey : the Prize, 5?., for his

2 years and 2 months-old " Noble," brown, fawn, and white ; bred by
William Alexander, St. Ouens, Jersey,

James Dhmbrell, Ditchling, Hurstpierpoiut, Sussex : the Beserved Numhcr, to

his 1 year and 11-months old " Prince Peacock," gi'ey.
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Jersey or Alderney Cows and Heifers.

Fowler Newsam, J.P., Stamford Iliil, Middlesex : First Prize, 10/., for his

about 4 years old, yellow.

John Allnutt, Clapham, Surrey : Second Prize, 6Z., for his 5 years and 3
months-old " Princess, " brown and white ; bred by himself

;
sire,

" Prince ;" dam, " Princess."

Albert Le Gallais, La Moie House, St. Aubins, Jersey : Third Prize, 47.,

for his 6 years 11 months and 3 weeks-old twin cow, grey and white

;

bred by C. Robin, Steephill, St. Heliers, Jersey
;

sire, Le Motlee's bull.

Albert Le Gallais : the Reserved Number, to his G years 11 months and 3
weeks-old twin cow, grev and white ; bred by C. Robin

;
sire, Le Motlee's

bull.

Albert Le Gallais : First Prize, 10?., for his '1 years and 4 months-old,

grey and white, in-calf.

Charles Philip Le Corxu, Beaumont, Jersey : Second Prize, 5?., for his '1

years 4 months and 27 da}'s-old, gi'ey, in-calf ; bred by himself.

The Rev. William Lempriere, Rozcl Manor, St. Heliers, Jersey : the Be-
served Nuinher, to his 2 years 4 mouths and 1 week-old " Rozella," brown
and white, in-calf; bred by himself

;
sire, " Dapper ;" dam, " Civsarea."

Guernsey Bulls.

John Rougier, Golden Spurs, St. Peter's Port, Guernsey : the Prize, 101., for

his 3 years and 2 months-old "Johnny," pale red; bred by John Carey,

St. Helene, St. Peter's Port.

Eldred fescK, Quevillette, St. ^Martin's, Guernsey : the Prize, Zl., for his

2 years and 4 months-old "Albert," fawn and white; bred hy himself;

sire, a prize bull of Mrs. Corey's ; dam, " Fancy."

Guernsey Cows and Heifers.

John Allnutt : First Prize, 10?., for his 4 years 4 months and 4 days-old
" Kerry," tortoiseshell ; bred by himself; sire, " Prince ;" dam, "Kerry."

Henry De Jersey Le Lachen, Norgiots, St. Andrews, Guernsey : Second

Prize, 6?., for his 4 years 8 months and 25 daj-s-old " Whitish," light red

and white ; bred by Henry Martel, Corveoux, Vale, Guernsey.

Eldred Beck, QuiviUitte, St. Martins, Guernsey : Third Prize, 4?., for his G

years-old " Alice," fawn and white, in-calf; bred by the late Sir William
Collins, St. Peter's Port.

John Rougier : First Prize, 10?., for his 2 years 1 0 months and 20 days-old
" Guernsey Lily," pale red and \vhite, in-calf ; bred by Nicholas Domaillc,

Marais, St. Peter's Port.

John Allnutt : Second Prize, ')?., for his 1 year 5 months and 11 days-old
" Blossom," fawn, in-calf ; bred by himself; sire, " Prince ;" dam, " Violet.''

PRIZES GIVEN BY THE HIGHLAND AND AGEICUL-
TUEAL SOCIETY OF SCOTLAND.

Polled Aberdeen and Angus Bulls.

Thomas Lyell, Shielhill, Kirriemuir, Forfarshire: First Prize, 20?., for his 3

years 3 mouths and IG days-old " Prospero,'' black (Polled Angus) ; bred

by himself; sire, "Mariner ;" dam, " Mary."
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The Eari, of Southesk, Kinnaird Castle, Brechin, Forfar : Second Prize, lOl.,

for liis 3 years 1 month and 9 days-old " Dniid " (225), black (Polled

Angus); bred by himself
;

sire, " Cupbearer ;" dam, " Dora."

Thomas Lyell: Third Prize, Silveii Medal, for his 4 years 3 months and
11 days-old " Tom Pijies " black (Polled Angus); bred by himself : sire,

" Mariner ;" dam, " Lad}' Ann."

Egbert Walker, Hillside House, Portlethen, Aberdeen : the Beserved Num-
ber, to his 5 years 2 months and 15 days-old "Duke of Wellington,"

black (Polled Aberdeen and Angus); bred by himself; sire, "Marquis;"
dam, "Lively."

James Alexander Pierson", The Guj'nd, Arbroath, Forfarehire : First Prize,

20?., for his 2 years 2 months and 26 days-old " Young Alford," black

(Angus), bred hy himself
;

sire, " Alford ;" dam, " Elizabeth."

Egbert F. 0. Farquharsgn, Houghton, Alford, Aberdeen: Second Prize, 10?.,

for his 2 years 5 months and 24 days-old " Garibaldi," black (Aberdeen-

shire) ; bred by William McCombie, Tillyfour, Whitehouse, Aberdeen
;

sire, " Eob Eoy ;" dam, " Pride of Aberdeen."

The Earl of Southesk : Third Prize, Silver Medal, for his 2 years and 2

months-old " Diodorus," black (Angus), bred by himself
;

sire, " Wind-
sor "(221); dam, "Dora" (332).

Alew Paterson, Mulben, Blackhilloch, Morayshire : the Beserved Number, to

his 2 years 5 months and 17 days-old " Prince of Wales," black (Angus
and Aberdeen) ; bred by George Brown, Westertown, Fochabars, Moray

;

sire, " Prince Albert " (237); dam, " Paris Kate " (309).

William McCombie, Tillyfour, Aberdeen : First Prize, 10?., for his 1 year 2

months and 23 days-old " Rifleman," black (Aberdeenshire) ; bred by
himself; sire, "Eob Eoy ;" dam, "Pride of Aberdeen."

Thomas Lyell : Second Prize, 5?., for his 1 year 4 months and 15 days-old

"Commodore Trunnion," black (Ancjus) ; bred by himself; sire, "Tom
Pipes" (301) ;

dam, "Mary of Shie'lhiU" (563).

The Earl of Southesk : Third Prize, Silver Medal, for his 1 year 3 months
and 27 days-old " Julius CiBsar," black (Angus) ; bred by himself

;
sire,

« Lord Clyde " (249) ;
dam, " Empress."

Polled Aberdeen and Angus Cows and Heifers.

William McCombie : First Prize, 10?., for his 5 years old " Pride of Aber-
deen," black (Aberdeenshire), in-calf ; bred by himself

;
sire, " Hanton ;"

dam, " Charlotte."

William McCombie : Second Prize, 5?., for his 11 years old " Charlotte,"

black (Aberdeenshire), in-milk ; bred by himself; sire, " Angus ;" dam,
" Lola Montez."

The Earl of Southesk : Third Prize, Silver Medal, for his 6 years ?

months and 23 days-old " Queen " (445), black (Angus), in-calf; bred by
the Trustees of the late Eobert Scott, Bahvjdlo

;
sire, " Eob Eoy " (56) ;

dam, " Maggie " (433).

William McCombie : First Prize, 10?., for his 2 years 4 mouths and 11. days-

old, "Lovely," black (Aberdeenshire); bred by himself; sire, " Eob
Eoy ;" dam, " The Belle."

William McCombie : Second Prize, 5?., for his 2 years 2 months and 25 days-

old " Zara," black (Aberdeenshire) ; bred by John Collie, Ardgay, Forres,

Elgin
;

sire, " Kinnaird ;" dam, " Hinda."
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The Earl of Southesk : Third Prize, Silver Medal, for his 2 years 5
months and 12 days-old " Columbia," black (Angus) ; bred by himself

;

sire, " Windsor " (221) ;
dam, " Caroline."

EOHKRT Walker, Hillside House, Portlethen, Aberdeen : the Jteserved Num-
ber, to his 2 years and 2 weeks-old " Perdita," black (Aberdeen and
Angus) ; bred by the Earl of Southesk

;
sire, " Druid " (225) ;

dam,
" Princess."

The Earl of Southesk : First Prize, 8?., for his 1 year 5 months and 1 week-
old " Rosetta," black (Angus); bred by himself; sire, "Drnid" (225) ;

dam, " Rosebud " (460).

Alew Paterson : Second Prize, 4L, for his 1 year 4 months and 12 days-old
black (Angus and Aberdeen) ; bred by himself

;
sire, " Duke ;" dam,

"Beauty."

Allan Pollok, Lismany, Ballinasloe, Galway : Third Prize, Silver Medal,
for his 1 year 2 months and 18 days-old " Kylemore," black ; bred by
himself; dam, "Molly;" sire of dam, " Tillyfour."

Polled Galloioay Bulls.

James Beattie, Newbie House, Annan, Dumfries : First Prize, 201., for his

7 years and 2 months-old " Mosstrooper 3rd," black (Galloway) ; bred
by himself

;
sire, "Mosstrooper;" dam, " Ladj%"

Joseph Marsland, Glenae, Dumfries : Second Prize, 101., for his 4 years 6

months and 4 days-old " Samson," black (Galloway) ; bred by Samuel
Cunningham, Dimrod Mill, Kirkcudbright.

James Graham, Meikle CuUoch, Dalbeattie, Kirkcudbriglit : Third Prize,

Silver Medal, for his 5 years 1 month and 13 days-old " Hannibal

"

(201); bred by himself; sire, "Guardsman ;" dam, "Hannah" (214).

Patrick Dudgeon, Cargin, Dumfries : the Reserved Nnniber, to his 3 years 3
months and 16 days-old "Cargin," black (Galloway); bred by Mr. Halli-

day, Kirkcudbright.

Alexander Jardine, Applegirth, Lockerbie, Dumfries : First Prize, 10?., for

his 1 year 5 months and 1 week-old " Hector," black (Galloway) ; bred

by James Cunningham, Tarbrock, Castle Douglas, Stewartry of Kirk-
cudbright

;
sire, " Stanley ;" dam, " Nancy."

Patrick Dudgeon : Second Prize, 101., for his 1 year 3 months and 27 days-

old " Frank," black (Galloway) ; bred by himself
;

sire, " Cargin ;" dam,
" Susie."

Polled Oalloioay Cows and Heifers.

James Beattie : First Prize, 101., for his 5 years and 3 months-old " Brides-

maid," black (Galloway), in-milk, with calf at foot; bred by himself; sire,

" Mosstrooper 3rd ;" dam, " Bride."

The Duke of Buccleuch and Queeksberry, Drumlanrig, Thornhill, Dum-
fries : Second Prize, 51., for his 6 years 5 months and 18 days-old
" McGill " (240), black (Galloway), in-milk and in-calf ; bred by himself

;

sire, " Marshall
;
dam, " Halliday."

The Duke of Buccleuch and Queensberry : Third Prize, Silver Medal,
for his 5 years 3 months and 3 weeks-old " Barndanuoch," black (Gallo-

way), in-milk and in-calf; bred by William Irving, Barndannoch, Auld-

girth Bridge, Dumfries
;

sire, " Young Mosstroper ;" dam, " Soucie."

James Graham : First Prize, 101., for his 2 years 4 months and 4 days-old
" Emma 2nd," black (Galloway); bred by himself; sire, " Sir William;"

dam, " Hannah " (214).
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The DtTKE of Buccleuch and Queensberry : Second Prize, for his 2 years

5 months and 2 days-old "Mary," black (Galloway), in-calf; bred liy

himself; sire, " Freebooter " (203) ;
dam, "Mary."

The Duke or Buccleuch and Queensberry : Third Prize, Silver Medal,
for his 2 years 4 montlis and 1 daj'-old " Jean," blaclv (Galloway),

in-calf ; bred by himself; sire, " Freebooter " (203); dam, " Jean."

The Duke of Buccleuch and Queensberry : the Bcservcd Number, to his

2 years 2 months and 20 days-old " A^nes " (Gallowav), in-calf; bred by
himself; sire, " Freebooter " (203); dam, " McGill " (240).

The Duke of Buccleuch and Queensberry : First Prize, 8?., for his 1 year

3 months and 20 days-old " Miss McGill," black (Galloway) ; bred by
himself

;
sire, " Freebooter " (203) ;

dam, " McGill " (240).

Samuel -Thomson, Blaiker, Crocketford, Kirkcudbright : Second Prize, 4Z., for

his 1 year 5 months and 9 days-old " Qneen Mary," black, with a little

white (Galloway); bred by himself
;

sire, " Sir William ;" dam, "Mary."

Patrick Dudgeon : Third Prize, Silver Medal, for his 1 year 3 months and
24 days-old " Betty," black (Galloway) ; bred by himself

;
sire, " Cargin ;"

dam, " Bessie."

Samuel Thomson : the Reserved Numher, to his 1 year 4 months and 20
days-old " Duchess," black (Galloway) ; bred by himself

;
sire, " Sir

WiUiam;" dam, "Maggie."

Highland Bulls. ,

John Malcolm, Poltalloch, Callton-Mor, Lochgilphead, Argyll : First Prize,

20?., lor his 6 years and 1 month-old " Duntroou," brindled ; bred by the

Marquis of Breadalbane, Taymouth, Kenmure, Perth.

Allan Pollok, Ronachan, Clachan-Cantire, Argyll : Second Prize, lOZ., for

his 7 years 2 months and 1 week-old " Jura," black ; bred by the late

Neil Malcolm, Poltalloch, Lochgilphead, Argyll.

D. Fletcher, Glenards Tovermory, Argyll, and Givon's Grove, Leatherhead,

Smrey : Third Prize, Silver ]VIedal, for his 5 years and 1 month-old.
yellow or chesnut ; bred by himself.

The Marquis of Breadalbane, Taymouth Castle, Aberfeldy, Perth : First

Prize, IQl., for his 3 years 2 months and 2 daj's-old, dun ; bred by himself;

dam, " Queen."

Robert Anderson, Lochelhi Kildrummie, Nairn : First Prize, lOZ., for his

2 years 5 months and 16 days-old, black ; bred by John Gordon, Balin-
tomb, Grantowu, Inverness.

Highland Cows and Heifers.

John Malcolm : First Prize, lOZ., for his 5 years and 2 Bionths-old " Shuna,"
dun, in-milk and in-calf; bred by himself

;
sire, "Lailt;" dam, " Bonny."

Allan Pollok : Second Prize, 5?., for his 4 years and 18 days-old " Perth,"

black, in-calf ; bred by himself.

Peter Beattie, Dannydeers, Insch, Aberdeen : Third Prize, Silver Medal,
for his 4 years and 5 months-old yellow, in-milk ; bred by A. Campbell,
Ormsarry, Argyll.

Allan Pollok : the Reserved Numher, to his 7 years and 2 months-old
" Blackie," black, in-milk ; bred by Richard D. Campbell, Jura, Laggs-
Jura, Argyll.

The Marquis of Breadalbane : First Prize, lOZ., for his 3 years 2 months
and 18 days-old " Prosaig," dun ; bred by himself

;
dam, " Fessy-dhu."
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The Marquis of Breadalhane : Second Prize, 5?., for his 3 years 3 months
and 25 days-old " Newrack," cream colour ; bred hy himself

;
dam,

" Grace."

Allan I'ollok : Third Prize, Silver Medal, for his 3 years 2 months and
2 weeks-old " Stonefield," yellow; bred by himself.

PiOBERT Akderson : the Beserved Number, to his 3 years 1 month and 1 day-
old black ; bred by John Stewart Duntallan, Portree, Isle of Skye.

The Marquis of Breadalbane : First Prize, for his 2 years 3 months and
3 days-old dun ; bred by himself; dam, " Queen."

The Marquis of Bkeadalbane : Second Prize, 4Z., for his 2 years 4 months
and 17 days-old dim; bred by himself

;
dam, " Dounag."

John Malcolm : Third Prize, Silver Medal, for his 2 years 3 months and
15 days-old " Keeven," black; bred by himself; sire, "Ford;" dam,
" Eeeven."

John Malcolm : the Beserved Number, to his 2 years 3 months and 2 weeks-
old " Scainvhor," black ; bred by himself

;
sire, " Ford ;" dam, " Scain-

vohr."

Ayrshire Bulls.

The Duke of .Hamilton and Brandon, Hamilton Palace, Lanark : First

Prize, 20/., for his 5 years and 1 week-old " Sir Colin," white and brown
flecked ; bred by James Frew, Ballinalloch, Kilsyth, Stirling

;
sire, " Sir

Walter ;" dam, " Queen of Beauty."

Walter Weir, Barmulloch, Springburn, Lanark : Second Prize, 107., for his

3 years 9 months and 20 days-old " Lord Douglas," brown and speckled

;

bred by Adam Strong and Co., Hoggam Field, Glasgow.

John Stewart, Burnsido Cottage, Strathaven, Lanark : First Prize, 201., for

his 2 years and 3 months old " Carnal," dark bro^vn and white ; bred by
William Craig, Cunningham Badland, Dairy, Ayr.

The Duke of Atholl, Dunkeld, Perth : Second Prize, lOZ., for his 2 years

and 2 months-old, white and brown ; bred by Jam.es Forrester, Kepder-
roch, Gargnnoch, Stirlingshire

;
sire, "Sir Colin;" dam, " Lady-dasher."

John Stewart : First Prize, 10?., for liis 1 j-ear and 4 months-old, " Defiance,"

white flecked ; bred by William Eskin, Back of Hill, Houston, Renfrew.

Alexander Oswald, Auchincruive, Ayr : Second Prize, 5?., for his 1 year

2 months and 3 weeks-old " Saint Quivox," dark brown and white ; bred

by himself
;

sire, " Charlie ;" dam, " Marion."

John Stewart : Third Prize, Silver Medal, for his 1 year and 2 months-old,

flecked, with biown and white ; bred by John Pobertson, Hacket,

Dunlop, Ayr.

Ayrshire Cows and Heifers,

The Duke of Atholl : First Prize, 101., for his 7 years-old, " Colly Hill,"

white and red spots ; bred by — Craig, Colly Hill, Strathaven, Lanark.

The Duke of Hamilton and Brandon : Second Prize, 51., for his 4 years and
27 days-old, " Merryton," white and red ; bred by James Howie, Burn-
houses, Galston, Ayr.

Mrs. Wilson, Forehouse, Kilbarcham, Renfrewshire : Third Prize, Silver
Medal, for her 5 years and 2 months-old, brown and white.

The Duke of Atholl : the Beserved Number, to his 5 years and 1 month-old
" Castleburn," brown and white ; bred by James Brown, Castlebum,

Kilwinning, Ayrshire; dam, " Fleching."
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TuE Duke of Hamilton and Bkanuox : First Prize, 10?., for his 0 years

2 months and 3 weeks-old "Kilburnie," dark red; bred by William
Caldwell, Boytleston, Ardrossan, Ayr.

The Eaul of Strathmoke, Glamis House, Glamis, Forfar : Second Prize, T)?.,

for his 3 j'ears 1 mouth and '1 weeks-old, brown and white ; bred by
Lawrence Drew, Merry ton, Lanark; sire, "Sandy;" dam, "Agnes."

The Earl of Strathmoke : Third Prize, Silver Medal, for his 4 years and
2 months-old, brown and white ; bred by Mr. Logan, East Kilbride,

Lanark.

Mrs. Wilson : the Heserved Xumher, to her 4 years and 2 months-old, brown
and white ; bred by herself.

John Stewart : First Prize, 107., for his 2 j-ears 3 months and 2 weeks-old
" Corslet," brown with spots ; bred by David Cameron, Corslet, Newton
Mearns, Eenfrew.

Alexander Oswald : Second Prize, HI., for his 2 years and 2 months-old
" Edith," light brown and white ; bred by Mr. Torrens, Mount Pleagant,

Kilmains, Ayr
;

sire, " Caledonia."

Alexander Oswald : Third Prize, Silver Medal, for his 2 years and
2 months-old " Elizabeth," white and light brown ; bred by Mr. Torrens

;

sire, " Caledonia."

David Tweedie, Castle Crawford, Abington, Lanark : the Beserved Nurnhcr,

to his 2 years 1 month and 3 days-old " Ewing," brown and white

;

bred by himself; sire, " The Prince ;" dam, " Ewing."

John Stewart : First Prize, 8Z., for his 1 year and 3 months-old " Koxey,"
white and brown ; bred by John Marshall, Arblees, Motherwell, Lanark.

John Stewart : Second Prize, 4Z., for his 1 year and 2 months-old " Basay,"
brown and white flecked : bred by William Stirrat, Lochrig, Kilburnie,

Ayr.

John Stewart : Third Prize, Silver Medal, for his 1 year and 3 months-old
" Rosy," brown; bred by James Orr, Lochrig, Kilbirnie, Ayr.

The Duke of Hamilton and Brandon : the Reserved Number, to his 1 year
1 month and 11 days-old " Jessie," white and red ; bred by Lawrence
Drew, Merryton, Hamilton, Lanark

;
dam, " Airdochrigg."

HOESES.

Tlwrough-hred Stallions.

Henry Richard Phillips, Albert Gate, Knightsbridge, and Willesden Pad-
docks, Kilburn, Middlesex : First Prize, 100?., for his 9 years-old
" Ellington," dark brown ; bred by Admiral Harcourt, Sareton Park,

Bedale, Yorkshire; sire, "The Flying Dutchman ;" dam, " EUerdale."

Charles Edwards Johnstone, 105, Gloucester Place, Portman Square

:

Second Prize, 25?., for his 6 years-old " The Marionette," brown ; bred
by Mr. Johnstone, Sheffield-lane Paddocks, Sheffield, Yorkshire

;
sire,

" Touchstone ;" dam, " Marion."

ToM Hussey, Stud Farm, Skirmett, Henley-on-Thames, Oxfordshire : the

Resei-ved Nuraber, to his 13 years-old, "Sir John Barleycorn," dark

brown; bred by himself; sire, " The Baron;" dam, "Loveslip."



XXX Award of Live-Stock Prizes at Battersea.

Hunter Stallions.

John Manning, Oiiingbury, Wellingborontrh, Northamptonshire: First Prize,

30?., for his 5 years-old " British Statesman," very dark bay ; bred by
Sir Wilfred Lawson, Bart., Brayton Hall, Carlisle

;
sire, " Britisli

Yeoman ;" dam, " Madam."

Ecus John Cooper, Blythburgh Lodge, near Halesworth, Suffolk : Second
Prize, Ibl., for his 3 years-old " Billy Barlow," bay ; bred by Mr. Fer-
guson, Harcour Lodge, Carlisle, Cumberland

;
sire, " Eoyal Ravenhill."

PiOBERT Glasscock, Great Saling, Braintree, Essex : the Reserved Number,
to his 16 years-old " Horatio," dark brown ; bred by Thomas Dixon
Ridley, Chelmsford

;
sire, " Cain."

Hunter Brood Mares.

LoBD Bernees, Keythorp Hall, Leicester : First Prize, 20?., for his 14 years-

old " Barbara," bay; bred by himself; sire, "Sportsman."

Hunter Geldings.

Robert and John Russell, Horton Kirby, Dartford, Kent : First Prize, 20?.,

for their 5 years and 2 months-old, chesnut ; bred by John Russell,

Horton Kirby
;

sire, " Marsyas."

John Henry Elwes, Colesbourne, Cheltenham : Second Prize, 10?., for his

5 years-old, bay
;

sire, " Prince Royal."

John B. Booth, Killerby, Catterick, Yorkshire : the Reserved Number, to his

4 years-old, " Beechwood," bay and brown ; bred by S. Atkinson, Dar-

lington
;

sire, " Lancewood."

Hunter Mare.

John Robinson, Hutton, Rudly-by-Yarm, Yorkshire : First Prize, 20?., for

his 4 years-old "Lady Bird," bay ; bred by himself; dam, "Cleveland

Lass."

Carriage Stallions.

George Holmes, Newbegin, Beverley, Yorkshire : First Prize, 20?., for his

4 years-old " Young Pottinger," brown ; bred by Mr. Dodsworth, Seamer,

Yarm
;

sire, " Pottinger."

Joseph Kitchin, Dunsdale, Westerham, Kent : Second Prize, 10?., for his

7 years-old " Speculation," bay ; bred by Marmaduke Walker, Adding-

ton Lodge, Croydon, Surrey
;

sire, " Cleveland Short Legs ;" dam,
" Coldstream."

Carriage Brood Mare.

Rous John Cooper : First Prize, 20?., for his 7 years-old bay ; bred by Mr.
Turdell, Sutton, Yorkshire

;
sire, " Brutandorf."

George Holmes : Second Prize, 10?., for his 10 years-old, " Polly," bay

;

bred by Mrs. Maughan, Normanby, Middlesborough
;

sire, " Illustrious

Stranger."

Henry Platt, Bryn-y-Newadd, Bangor, Camarvonsliire : the Reserved

Number, to his 7 years-old, " Wonderful Lass," bay ; bred by John
Smith, Longnewton, Darlington

;
sire, " Wonderful Lad."
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Boadsier SiaUions.

William Johnson, Dillingliay, Sleaford, Lincolnshire : First Prize, 20?., for

his 10 years-old " Merry-legs," bay ; bred by himself
;

sire, " Old Merry-
legs ;" dam, ' Negotiation."

Huntington Martin, The Lawns, Downham, near Ely, Cambridgeshire

:

Second Pri7.c, 10?., for his (J years-old " Crocus," brown ; bred by hini-

self
;

sire, " Young Fire-awa}'."

Dennis Topiiam Moss, IG, Camden Terrace, Leeds, Yorksliire : the Ikserved

Number, to his 5 years-old " Buck Merry-legs," bay ; bred by himself

;

sire, " Flying Buck ;" dam, " Miss Burlington."

Moadster Brood Mares.

Jonathan Peel, Knowlmere Manor, Clitheroe, Yorkshire : First Prize, 201.,

for his 19 years-old " Jessie," brown; sire, " Sportsman."

Hugh Josceline Percy, Eskrigg, Wigton, Cumberland : Second Prize, 10?.,

for his 4 years-old " Crafty," brown ; bred by Mrs. Dalzell, Stainburn

Hall, Workington, Cumberland
;

sire, " The Judge ;" dam, " Crafty."

Agricultural Stallions (^Suffolks').

Herman Biddell, Playford, Ipswich, Suffolk : First Prize, 30?., for his 5 years

and 3 months-old " Colonel," chesnut ; bred by Thomas Head, Rendles-

ham, Wickham Market, Suffolk
;

sire, " Major."

Thomas Crisp, Butley Abbey, Wickham Market : Second Prize, 15?., for his

12 years-old " Marquis," chesnut ; bred by Charles Cordy, Trimlej-,

Ipswich
;

sire, " Royal Duke " (the late Mr. Catlin's).

Thomas Crisp : the Reserved Number, to his 6 years old " Champion," chesnut

;

bred by C. Barne, Kettleburgh, Wickham Market
;

sire, "Boxer."

Henry Giles, jun.. Bull Hill, Great Clacton, Colchester, Essex : First Prize,

20?., for his 2 years 3 months and 10 days-old " Boxer," chesnut ; bred
by himself; sire, "Hick's Prince;" dam, "Brock."

Thomas Crisp : Second Prize, 10?., for his 2 years-old, chesnut ; bred by
himself; sire, "Marquis."

William Stearn, Elmset Hall, Hadleigli, Suffolk : the Reserved Number, to

his 2 years 1 month and 3 weeks-old " Young Boxer," red chesnut

;

bred by G. F. Parson, Waldringfield, Sudbuiy, Suffolk
;

sire, " Old
Boxer."

Agricultural Mares and Fillies (^Suffolks).

William Thompson, jun., Eose Cottage, Thorpe, Colchester: First Prize, 20?.,

for his 9 years-old "Darby," chesnut.

Samuel Wolton, Newbourn Hall, Woodbridge, Suffolk : Second Prize, 10?.,

for his 7 years-old " Moggy," chesnut ; bred by himself
;

sire, Catlin's
" Royal Duke ;" dam, " Moggy."

Edward Gowing Hodgson, Charsfield Hall, Wickham Market : the Reserved
Number, to his G years-old " Smart," chesnut; bred by himself; sire,

Barthropp's " Canterbury Pilgrim."

George Tomline, M.P., Nacton, Ipswich, Suffolk : First Prize, 15?., for his

2 years and 2 months-old, chesnut ; bred by himself; sire, " Hero;" dam,
" Darby."



xxxli Atoard of Licc-Stock Prizes at Battersea.

Nathaniel George Bartiiropp, Cietin2;ham Eookciy, Wickhnm Marked : . .

Second Prize, 10?., for his 2 years-old, chesnut; bred by William Keer,

Lcvington, Ipswich
;

sire, Barthropp's " Hero."

Samuel Wolton : the Reserved Number, to his 2 years-old, chesnut ; bred by
himself

;
sire, Barthopp's " Hero ;" dam, " Smart."

Agricultural Stallions (not Siiffons^

George Kempson, Pegsdon Bottom Farm, Hitchin, Herts : First Prize, 30i'.,

for his 3 years-old " Young Champion," bay ; bred by himself
;

sire,

" Lion King dam, " Diamond."

Matthew Eeed, Beamish Burn, Chester-le-street, Durham : Second Prize,

15?., for his G years and 1 month-old " England's Glory," bay ; bred by
William Pank, Borough Fen, JSIorthamptonshire

;
sire, " England's

Glory ;" dam, " Sweep."

John Brown, Compton, Newbury, Berks : the Restrved Numher, to his

4 years and 1 month-old " Benjamin Bobbin," dark grey ; bred by
William Aldworth, Frilford, Abingdon, Berks

;
sire, " The Pdoomer."

David Begbte, Morden, Mitcham, Surrey: First Prize, 20?., for his 2 years

1 month and 3 days-old " Young Briton," grey; bred by himself; sire,

" Young England's Glory."

The Hon. Colonel Pennant, M.P., Penrhyn Castle, Bangor, Carnarvon-

shire : Second Prize, 10?., for his 2 years 3 months and 5 days-old, bay
;

bred by himself; sire, "Nonpareil ;" dam, " Coll."

James Oram, Shellingford, Farringdon, Berkshire : the Reserved Numher, to

his 2 years and 26 days-old " Yoimg Champion," chesnut ; bred by
himself; dam, "Diamond."

Agricultural Mares and Fillies (not SuffolJcs).

John Gay Attwateu, Hallingwood Farm, Cubberley, Cheltenham, Glou-
cestershire : First Prize, 20?., for his 6 years-old " Bonnie," roau ; bred

by himself
;

sire, " Young Noble ;" dam, " Diamond."

Edward Redding, Compton Marsh, Farringdon, Berks : Second Prize, 10?.,

for his 11 years 2 months and 2 weeks-old " Diamond," dark brown;
bred by himself

;
sire, " The Farmer's Glory ;" dam, " Jewell."

The late Sir Robert George Throckmorton, Bart., Buckland, Farringdon

:

the Reserved Number, to \iis 9 years-old " Smiler," brown.

Edwahd Pkillimore, 119, High Street, Cheltenham, Gloucestershire : First

Prize, 15?., for his 2 years 2 months and 12 days-old " Bonny," iron

grey ; bred by John Waddingham, Guiting Grange, Winchcombe, Glouces-

tershire
;

sire, " Sir William ;" dam, " Bonny."

The Duke of Richmond, Goodwood, Chichester, Sussex : Second Prize, 10?.,

for his 2 years-old " Sally," bay ; bred by himself; sire, " Old Briton ;"

dam, « Clyde."

The Duke of Richmond : the Reserved Number, to his 2 years-old " Clyde,''

brown ; bred by himself; sire, " Young Briton ;" dam, " Jane."

Dray Stallions.

John Foster, Bingham, Nottingham: Piize 30?., for his 4 years-old "Enter-
prise," black roan; bred by himself; sire, "Young Champion;" dam,
" Beauty."
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William Henry Neale, Old Eclipse Inn, Mansfield, NottingliamsLirc : Prize

20?., for his 2 years-old "London I'l-incc," dark grey; bred by himself;

sire, " Waterloo ;" dam, " Bonny."

Dray Mares and Filliea, "\

William Follard, Thorney, near Peterborough, Carabs : Prize 20Z., for his

7 years-old "Bonny," bay; bred by himself; sire, "Golden Ball;"

dam, " Bright."

John K. Tomrs, Langford, Lechlade, Gloucestershire : Prize 15Z., for his

2 years-old, dark bay.

Pony Stallions above 12^ an(l under 14 hands.

William Blexkiron, Middle Park, Eltham, Kent : First Prize, loL, for his

10 or 11 years-old " Napoleon," dun (Welsh).

Michael Sherexng Ashwell, Barrowby, Grantham, Lincolnshire : Second

Prize, 5/., for his 4 years 10 months and 15 days-old, chesnut ; bred by
himself; sire, "Record;" dam, " Lady Jane."

JoHK Beevor, M.D., Mill Gate, Newark, Notts: the Reserved Numher, to his

22 years-old " Bobbv," bay; bred by the late W. K. Ramsay; sire,

" Round Robin."

Pony Mares above 12J and under 14 liands.

Feaxcis Cook Matthews, DrifSeld, Yorkshire : First Prize, 101., for his

6 years-old " Ozone," brown (roadster)
;

sire, " Croton Oil."

Frederick Branwhite, Long Melford, Sudbury, Suffolk : Second Prize, 5?.,

for his 6 years-old "Pretty Girl," roan (Norfolk); bred by himself;

sire, " Phenomenon ;" dam, " Brown Bess."

John Beevor, M.D. : the Bescrved Nuniber, to his 4 years-old " Brazilia,"

chesnut ; bred by himself
;

sire, " Bobby ;" dam, " Manilla."

Pony Geldings above 12J and under 14 liands.

Frederick Branwhite : the Prize lOZ., for his 5 years-old " Pretty Boy,"
roan (Norfolk") ; bred by Mr. Wibrew, Shimpling, Sudbury

;
sire, " St.

Hubert."

Pony Stallions not exceeding 12J hands.

Thomas Baker, Lynton, Barnstaple, Devon : the Prize 15?., for his 5 years-old
" Gem," bay (Esmoor) ; bred by Robert Smith, Emmett's Grange, South
Molton, Devon; sire, "Grey Friar;" dam, " Tickle-me-gently."

Pony Mares not exceeding 12^ hands.

William Henry Walker, Wenuington, Romford, Essex : First Prize, 10?.,

for his 5 yeare-old " Kitty," mixed colour (Home-bred).

John Jefferies Stone, Ashton Villa, Wickham-road, Upper Lewisham-
road, Kent : Second Prize, 51., for his 3 years 1 month 15 days-old
" Cambria," brown (Welsh) ; bred by Frederick Nevins Flintoff, Scybor-
wen House, Llantrissant, IJsk, Monmouthshire.

Pony Geldings not exceeding 12J hands.

Lord Bratbrooke, Heyden, Royston, Essex : the Prize 10?., for his 5 years-
old " Comet," grey (Exmoor).
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PRIZES GIVEN BY THE HIGHLAXD AXD AGRICUL-
TURAL SOCIETY OF SCOTLAND.

Clydesdale Stallions and Colts.

The Duke of Hamilton axd Braxdon, Hamilton Palace, Lanark : First

Prize, 30?., for his 7 years and 11 days-old " Sir Walter Scott," bay

;

bred by George Scott, Ban, Largs, Ayr
;

sire, " Clyde ;" dam, " Maggie."

William Kerr, Locliend, Kilburnie, Ayrshire : Second Prize, 15?., for his

6 years and 15 days-old "Champion," bay; bred by Mr. Fleming,
Auchenbothy, Kilmalcolm, Pienfrew; sire, "Prince;" dam, "Jest."

William Stirling, M.P., Kerr, Dunblane, Perth : Third Prize, Silver
Medal, for his 5 yeai-s 1 mouth and 2 weeks-old " Forth," bay ; bred by
himself

;
sire, " Clyde dam, " Darling."

James M'Artney, Muchhart, Perth : the Beserved Numher, to his -i years and
1 month-old " Garibaldi," bay ; bred by himself

;
sire, " Clyde ;" dam,

" Nance."

PiOBERT Mowbray, Cambus, Clackmannan : First Prize, 20?., for his 2 yeare

2 months and 17 days-old, bay ; bred by himself
;
sire, " Prince of Wales;"

dam, " Tipsey."

Daxiel Logan, Nethcrton, Kenfrew : Second Prize, 10?., for his 3 years-old
" Piantan Eobin," brown ; bred by Samuel Boyd, Ardnacross, Campbel-
ton, Argyll

;
sire, "Lofty;" dam, "Nancy."

John Hendries, Kirkwood, Coatbridge, Lanark : Third Prize, Silver Medal,
for his 2 j-ears and 1 month-old " Colonel," dark bay ; bred hy D. C. R.

C. Buchanan, Drumpella, Coatbridge; sire, "Ben Lomond;" dam,
" Jessie."

Egbert Mowbray : the Beserved Numher, to his 2 yeai-s 5 months and 2 days-

old ; bred by himself; sire, " Prince of Wales ;" dam, " Jess."

Clydesdale Mares and Fillies.

John Kerr, ]\Iorton, Mid Calder, Edinburgh : First Prize, 20?., for his 6 years-

old " Eosie," bro^ra.

James Gray, Blawart Hill, Yoker, Eenfrew : Second Prize, 10?., for his

5 years and 1 mouth-old " Jessie," bay; bred by himself; sire, " Piob

Eoy ;" dam, "Jessie."

Colonel Buchanan, Dmmpellier House, Coatbridge, Lanark : Tliird Prize,

Silver Medal, for his 12 years-old " Jess," black.

William Stirling, M.P. : First Prize, IG?., for his 6 years 1 month and 16

days-old "Nancy," baj-; bred by Moses Steven, Bellahouston, Govan
by Glasgow

;
sire, " Lord Raglan ;" dam, " Maggie."

The Duke of Hamilton and Brandon : Second Prize, 8?., for his 3 years 11

months and 19 days-old " Princess ^Maud," bay ; bred by William Park,

Balcohanaran, Dalmines, Dumbarton
;

sire, " Sir Colin ;" dam, "Jess."

William Stirling, M.P. : Third Prize, Silver Medal, for his 7 years and

2 months-old " Jess," light bay ; bred by Andrew Buchanan, Milton,

Kilmalcolm, Renfrew
;

sire, " Prince."

William Stirling, M.P. : the Beserved Numher, to his 3 years 11 months
and 4 days-old " Bessy," bay ; bred by Hugh Roger, Attiquin, Maybolc,

Ayr; sire, " Farmer's Glory ;" dam, "Maggie."
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Egbert Findlay, Easterhill, Glasgow : First Prize, lOZ., for his 3 years 1

month and 2 weeks-old " Bessie Bell," bay ; bred by Mr. Park.

Egbert Findlay : Second Prize, 51., for his 3 years and 1 month-old "Ma}'
Gray," bay ; bred by himself.

John Hendries: Third Prize, Silver Medal, for his 3 years-old "Jane,"

bay ; bred by Andrew Dunlop, Tirfergiiss, Campbelton.

Allan Pollok, Eonachan, Kyntire : the Beserved Nuraher, to his 3 years

2 months and 2 weeks-old " Jean," light bay ; bred by himself ;
sire,

" Broom ;" dam, " Jessie."

SHEEP.

Leicester Bams.

William Sanday, Holme Pierrepoint, Notts : First Prize, 201., for his IG

months-old ; bred by himself
;

sire, " M. Y."

Thomas Edward Pawlett, Beeston, Sandy, Beds : Second Prize, 10?., for his

15 months-old ; bred by himself.

William Sanday : Third Prize, 51., for his 16 months-old ; bred by himself;

sire, " L. X."

Thomas Edward Pawlett : the Beserved Numher, to his 15 mouths-old

;

bred by himself.

William Sanday : the Gold Medal, and First Prize, 201., for his 2 years

and 4 months-old ; bred by himself
;

sire, " G. N."

William Sanday : Second Prize, 101., for his 3 years and 4 months-old ; bred

by himself; sire, " G. N."

William Sanday : Third Prize, 51., for his 3 years and 4 months-old ; bred

by himself
;

sire, " W. X."

William Sanday : the Beserved Numher, to his 2 years and 4 months-old

;

bred \ty himself; sire, " G. N."

Leicester Ewes—Pens of Five.

William Sanday : First Prize, 20?., for his 16 months-old ; bred by himself.

William Sanday : Second Prize, 10?., for his 16 months-old ; bred by him-
self.

William Lovel, Nafferton Grange, Driffield, Yorkshire : Third Prize, 51., for

his 15 months-old ; bred by himself.

Lieutenant-Colonel William Inge, Thorpe Constantine, Tamworth, Staf-

fordshire : the Beserved Numher, to his 16 months-old ; bred by himself

;

sire, " D. W.," the property of William Sanday.

Lincoln Rams.

Thomas Bumpstead Marshall, Branston, Lincolnshire: First Prize, 151., for

his 15 months and 2 weeks-old ; bred by himself.

Thomas Bumpstead Marshall : Second Prize, 10?., for his 15 months and
2 weeks-old ; bred by himself.

James Mayfield, Billinghay Dales, Coningsby, Lincolnshire : Third Prize,

5?., for his 16 months-old ; bred by Charles Battersby, Scottemc, Lincoln.

John Clarke, Old Bank House, Long Sutton, Lincolnshire : the Beserved

Numher, to his 15 months and 2 weeks-old ; bred by himself.

d 2
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Thomas Bumpstead Maeshaij, : First Prize, 15Z., for his 3 years and 3
months-old; bred by himself.

John Clarke : Second Prize, lOZ., for his 3 years 3 months and 2 weeks-old

;

bred by himself.

James Mayfield : Tliird Prize, 5Z., for bis 2 years and 3 mouths-old ; bred
by himself.

John Clarke : the Reserved Number, to his 3 years 3 months and 2 weeks-
old ; bred by Thomas Mai-shall.

Lincoln Ewes—Pens of Five.

William Greetham, Stainfield, Wragby, Lincolnshire : First Prize, 15?., for

his 15 months and 3 weeks-old ; bred by liimself.

Cotswold Bams.

William Garne, Kilkenny Fann, Bibury, Fairford, Gloucestershire ; First

Prize, 15?., for his 16 months-old ; bred by himself.

Edward Handy, Sierford, Cheltenham, Gloucestershire : Second Prize, 10?.,

for his 15 months and 2 weeks-old ; bred by himself.

Wnj.iAM Lane, Broadfield Farm, Northleach, Gloucestershire : Third Prize,

5?., for his 14 months and 2 weeks-old ; bred by himself.

William Gakne : the licservcd Number, to his 16 months-old; bred by him-
self.

Wn.LiA5i Lane : First Prize, 15?., for his 3 years 4 months and 3 weeks-old
;

bred by himself.

William Lane : Second Prize, 10?., for his 2 years 3 months and 2 weeks-
old ; bred by himself.

Edward Handy : Third Prize, 5?., for bis 3 years 3 months and 2 weeks-oKl

;

bred by himself.

EoDERT Garne, Aldsworth, Northleach, Gloucestershire : the Reserved

Number, to his 2 years and 4 months-old ; bred by himself.

Cotswold Eioes—Pens of Five.

William Lane : First Prize, 15?., for his 16 months-old ; bred by himself.

John King Tombs, Langford, Lechlade, Gloucestershire: Second Prize, 10?.,

for his 16 months-old ; bred bj' himself,

William Lane : Third Prize, 5?., for his 15 months and 2 weeks-old ; bred

by himself.

John King Tombs : the Reserved Number, to his IG months-old ; bred by
himself.

Kentish or Bonincy Marsh Bams.

Frederick Murton, Smeeth, Ashford, Kent: First Prize, 15?., for his 15

months-old ; bred by himself.

Thomas Blake, Sycamore House, Dymchurch, Folkestone, Kent : Second

Prize, 10?., for his 14 months-old ; bred hy himself.

George Jenner, Parsonage House, Udimorc, Rye, Sussex : Third Prize, 5?.,

for his 15 months-old; bred by Robert Kenward, New Place Fanu,
Icklesham, Rye.

Thomas Blake : the Reserved Number, to his 14 months-old ; bred by him-
self.
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Thomas Bi;Akf. : First Prize, 15?., for liis 4 years and 2 months-old ; bred

by himself.

TnosrAS Blake : Second Prize, lOZ., for his 4 years and 2 months-old ; bred

by himself.

FnEDF.EicK MuRTON : Third Prize, U., for his 3 years and 3 months-old ;

bred b}' himself.

Frederick Murton : the Eeserved Number, to his 2 years and 3 months-old

;

bred by himself.

Kentish m Bomney Marsh Ewes—Pens of Five.

Frederick Murtok : First Prize, 15?., for his 15 months-old ; bred by him-
self.

Frederick Murton : Second Prize, 10?., for his 15 months-old ; bred by
himself.

George Jenner : Third Prize, 5?., for his 15 months-old ; bred by James
Hilder, Lee Farm, Rye, Sussex.

Charles JIurton, Lynstead, Sittingbonrne, Kent : the Reserved Number, to

his 14 months and 2 weeks-old; bred by himself.

Long-woolled Barns {not Leicesters, Lincolns, Cotsicolds, oj- Kentish).

Jonx Lyxx, Church Farm, Stroxton, Grantham, Lincolnshire : First Prize,

15?., for his 16 months-old (Lincoln and Leicester); bred by himself.

John Lynn : Second Prize, 10?., for his 16 months-old (Lincoln and Leices-

ter) ; bred by himself.

John Lynn : Third Prize, 5?., for his 16 months-old (Lincoln and Leicester)

;

bred by himself.

Hugh Aylmer, West Dereham Abbej', Stoke Ferry, Norfolk : the Reserved

Number, to his 16 months-old (West Dereham) ; bred by himself.

Joseph Simpson, Spoflbrth Park, Wetlierby, Yorkshire : First Prize, 15?., for

his 3 years and 3 months-old ; bred by himself.

Joseph Simpson : Second Prize, 10?., for his 2 years and 3 months-old ; bred
by himself.

Joseph Simpson : Third Prize, 5?., for his 3 years 3 months and 1 week-old

;

bred by himself.

John Lynn : the Reserved Number, to his 2 years and 4 months-old (Lincoln
and Leicester) ; bred by himself.

Long-ivoolled Ewes—Pens of Five {not Leicesters, Lincolns, Cotsicolds,

or Kentish).

Hugh Aylmer : First Prize, 15?., for his 16 months-old (West Dereham)

;

bred by himself.

Joseph Simpson : Second Prize, 10?., for his 15 months-old; bred by himself.

John King Tombs : Third Prize, 5?., for his 16 months-old (Cotswold Grey)

;

bred by himself.

South Doivn Hams.

The Earl of Radnor, Coleshill House, Highworth, Wilts : First Prize, 20?.,

for his 15 months-old ; bred by himself.

William Rigden, Hove, Brighton, Sussex ; Second Prize, 10?., for his 16
monihs-old ; bred by himself.
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William Eigden : Third Prize, 5?., for Lis 16 months-old ; bred hy himself.

W1LLL&.M RiGDEN : the Heserved Number, to his 16 months-old ; bred by
himself.

William Rigden : the Gold Medal, and First Prize, 20?., for his 3 years

and 4 months-old ; bred by himself.

LoED Walsingham, Merton Hall, Thetford, Norfolk : Second Prize, lOZ., for

his 2 years 3 months and 2 weeks-old ; bred by himself.

Lord Walsingham : Third Prize, 51., for his 2 j-ears 3 months and 2 weeks-
old ; bred by himself.

Lord Walsingham : the Reserved Number, to his 2 years 3 months and 2

weeks-old ; bred by himself.

South-Down Ewes—Pens of five.

The late Sir Robert George Throckmorton, Bart., Buckland, Farringdon,

Berks : First Prize, 201., for his 16 months-old ; bred by himself.

Lord Walsingham : Second Prize, 101., for his 15 months and 2 weeks-old
;

bred by himself.

The Earl of Radnor : Third Prize, 5/., for his 15 months-old ; bred by
himself.

Lord Walsingham : the Heserved Number, to his 15 months and 2 weeks-old

;

bred by himself.

Shropshire Bams.

Thomas Horton, Harnage Grange, Shrewsbnry, Salop : First Prize, 15?., for

his about 15 months-old " Lord Salop ;" bred by himself
; sire, " Duke of

Kent."

Thomas Mansell, Adcott Hall, Shrewsbury : Second Prize, 10?., for his 15
months-old ; bred by himself.

Henby Matthews, Montford, Shrewsbury : Third Prize, 51., for his 15
months-old ; bred by himself.

Thomas Horley, Jun., The Fosse, near Leamington, Warwickshire : the

Heserved Number, to his 15 months-old " Black Prince the 2nd ;" bred by
himself

;
sire, " Black Prince."

Thomas Horley, Jun. : First Prize, 15?., for his 3 years 3 months and 15

days-old " Havelock ;" bred by himself
;
sire, " Young Buckskin."

Price Wilijam Bowen, Shrawardinc Castle, Shrewsbury : Second Prize, 10?.,

for his 4 years and 3 months-old " Patentee 4th bred by S. Byrd, The
Lees, Stafford ; sire, " Patentee."

Thomas Horton : Third Prize, 5?., for his 3 years 3 months and 2 weeks-old
" St. Patrick ;" bred by himself

;
sire, " Old Shropshire."

LOBD Wenlock, Bourton Cottage, Much Wenlock, Salop : the Reserved Num-
ber, to his 2 years and 3 months-old " Tommy No. 1 bred by himself

;

sire, " Old Sheep dam, " Queen Bet 2nd."

Shropshire Eioes—Pens offive.

James and Edward Crane, Shrawardine, Shrewsbury : First Prize, 15?., for

their 1 year 3 months and 2 weeks-old ; bred by themselves.

James and Edward Crane : Second Prize, 10?., for their 15 months-old ; bred

by themselves.

Henry Matthews : Third Prize, 5?., for his 1 year 3 months and 2 weeks-
old ; bred by himself.
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Thomas Horley, Jan. : the Beserved Nimhcr, to his 15 months-old, bred by
himself.

Hampshire and West- Country Down Bams.

Stephen King, Old Hayward Farm, Hungerford, Berks : First Prize, 15?.,

for liis 16 months and 2 weeks-old (West Country Down) ; bred by
himself.

Stephen King : Second Prize, 10?., for his IG months and 2 weeks-old (West
Country Down) ; bred by himself.

John Reeks Neate, Northington Farm, Overton, Hants : Third Prize, 51.,

for his 17 mouths and 1 week-old (Improved Hami:>6hire Down) ; bred by
himself.

James L. Waldeon, Marridge Hill, Eamsbury, Wilts : the Beserved Xumher,
to his 16_months 2 weeks and 4 days-old (West Country Down) ; bred by
himself.

William Humfrey, Oak Ash, Chaddleworth, Wantage, Berks : First Prize,

15/., for his 2 years and 5 rnonths-old ; bred by himself.

William Humfrey : Second Prize, 10?., for his 3 years 5 months and 10
days-old ; bred by himself.

Stephen King : Third Prize, 5?., for his 2 years 4 months and 2 weeks-old

(West Country Down) ; bred by himself.

_
William Brown Canning, Chisledon, Swindon, Wilts, the Beserved Xumher,

to his 2 years 4 months and 2 weeks-old (West Country Down) ; bred by
himself.

Hampshire and West Country Down Ewes—Pens offive.

William Humfrey : First Prize, 15?., for his 16 months and 3 weeks-old
(West Country Down) ; bred by himself.

William Rowden Shittler, Bishopston, Salisbury, Wilts : Second Prize,

10?., for his about 16 months and 2 weeks-old (Improved Hampshire Down);
bred by himself.

William Francis Bennett, Chilmark, Salisbury, Wilts : Third Prize, 5?.,

for his 17 months old (Improved Hampshire) ; bred by himself.

William Browne Canning : the Beserved Number, to his 16 months and 2
weeks-old (West Country Down) ; bred by himself.

Charles Gillett, Cote House, Bampton, Farringdon, Berks : First Prize, 151,,

for his 16 months and 3 weeks-old ; bred by himself.

Charles Gillett : Second Prize, 10?., for his 16 months and 23 days-old

;

bred by himself.

Charles Gillett : Third Prize, 5?., for his 17 months-old ; bred by himself.

Charles Gillett : the Beserved Numher, to his 16 months and 26 days-old

;

bred by himself.

Charles Gillett : First Prize, 15?., for his 2 years 4 months and 27 days-
old : bred by himself.

The Executors of the late Samuel Treadwell, Upper Winchendon,
Waddesdon, Ayle.sbury, Bucks : Second Prize, 10?., for his about 3 years
4 months and 2 weeks-old ; bred by Charles Gillett, Cote House, Bampton,
Oxford.

Henry Barnett, Glympton Park, Woodstock, Oxon : Third Prize, 5?., for

his 2 years and 4 months-old ; bred by H. L. Gaskell, Kiddington Hall,
Woodstock, Oxon.
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Hexky Lomax Gaskell, Kiddington Hfill, Woodstock, Oxon : the Beserved
Number, to Lis 2 years 4 months and 3 days-old; bred by himself.

Oxfordshire Down Ewes—Pem of Jive.

Charles Gillett : First Prize, 15?., for his 16 months and 3 weeks-old

;

bred by himself.

The Duke of Marlborough, Blenheim, Woodstock, Oxon : Second Prize,

101., for his about IC months-old ; bred by himself.

Charles Howard, Biddenham, Beds : Third Prize, 51, for his 16 months
and 2 weeks-old ; bred by himself.

Joseph Druce, Eynsham, Oxford : the Beserved Number^io his 16 months
and 2 weeks-old ; bred by himself.

Dorset Bams.

Thomas Danger, Huntstile, Bridgwater, Somerset : First Prize, 15Z., for his

17 months and 3 weeks-old ; bred by himself.

Thomas Danger : Second Prize, 10?., for his 17 months and 3 weeks-old
;

bred by himself.

Frederick Bond, Whitelackinton, Ilminster, Somerset : Third Prize, 51., for

his 18 months-old ; bred by William Blake, South Petherton, Somerset.

Frederick Bond : the Beserved Number, to his 18 months-old ; bred by
himself.

Thomas Danger : First Prize, 15?., for his 3 years and 6 months-old ; bred'

by himself.

Thomas Danger : Second Prize, 10?., for his 2 years 5 months and 3 weeks-
old ; bred by himself.

William Paull, Piddletown, Dorchester : Third Prize, 5?., for his 3 years 5

months and 5 days-old ; bred by Matthew Paull, Piddletown.

William Paull : the Beserved Number, to his 2 years 5 months and 19 days-

old ; bred by Matthew Paull.

Dorset Ewes—Pens offive.

Thomas Danger ; First Prize, 15?., for his 17 months and 2 weeks-old ; bred

by himself.

Thomas Danger : Second Prize, 10?., for his 17 months and 2 weeks-old;

bred by himself.

Frederick Bond : Third Prize, 5?., for his 18 months-old ; bred by himself.

Mountain Bams.

PiCHARD Eastwood, Swinshawe House, Burnley, Lancaster : First Prize, 15?.,

for his 1 year and 3 months-old "King of the Forest " (Mountain or

Lonk) ; bred by Mrs. Green, Todley Hall, Keighley, Yorkshire.

EiCHARD Eastwood: Second Prize, 10?., for his 15 months-old " King of

Bowland " (Mountain or Lonk) ; bred by Mrs. Green.

James Merson, Brinsworthy, North Molton, Devon : Third Prize, 5?., for his

15 months and 3 weeks-old (pure-bred Exmoor) ; bred by himself.

James Merson : the Beserved Number, to his 16 months and 1 week-old (pure

Exmoor) ; bred by himself.

Jonathan Peel, Knowlmere Manor, Clitheroc, Yorkshire : First Prize, 15?.,

for his 7 years and 3 months-old " Mountain King" (pure Lonk) ; bred

by W. Widdup, Hould Top, Silsden, Yorkshire.
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JoxATUAK Peel : Second Prize, 101., for his 4 years 3 months and 1 week-
old " Son of the Mountain King" (pure Lonk) ; bred by James Duerden,
Marsden, Colne, Lancashire

;
sire, " Mountain King."

James Quartly, Molland House, South Molton, Devon : Third Prize, 5Z., for

his 3 years 4 months and 2 weeks-old (pure Exmoor) ; bred by Philip

Halse, Molland.

Jaiies Merson : the Iteserved Numhei; to his 2 years and 4 months-old (pure-

bred Exmoor) : bred by himself.

Mountain Eioes—Pens of five.

Jonathan Peel : First Prize, 15?., for his 1 year 2 months and about 3
weeks-old "Mountain Queens Xos. 41, 42, 45, 48, 50 (pure Lonk); bred

by himself; sire, " Mountain King."

The Honourable Colonel Pennant, M.P., Penrhyn Castle, Bangor, Car-

narvon : Second Prize, 101., for his 15 months-old (Cheviot) ; bred by
himself.

Jajies Quartly : Tlrird Prize, 5/., for his 15 months-old (pure Exmoor) ; bred

by himself.

EiCHAED Eastwood : the lieserved Number, to his 15 months-old (Mountain) ;

bred bj' Mrs. Green.

PEIZES GIVEN BY THE HIGHLAKD AND AGEICUL-
TUEAL SOCIETY OF SCOTLAND.

BlacJcfaced Tups.

Gavin Sandilands, North Cumberhead, Lesmahngan, Lanark : Fir.st Prize,

10?., for his 4 years 2 months and 1 week-old ; bred by himself.

James Drife, Barr, Sanquhar, Dumfries : Second Prize, 51., for his 2 years

and 2 months-old " Donald ;" bred by David Toyer, Knowchead, Campsie,
Stirling.

PiOBERT Elliott, Laighwood, Dunkeld, Perthshire : Third Prize, Silver
Medal, for his nearly 2 years and 2 months-old ; bred by himself.

James Drife : the Beserved Nuviber, to his 2 years and 2 months-old
" Campsie ;" bred by David Toyer.

James Drife : First Prize, 10?., for his 14 months-old " Tlie Ayrshire Laddie ;"

bred by Captain Kennedy, of Glenapp, Ballantrae, Ayr.

James Drife : Second Prize, 5?., for his 14 months-old " Bob ;" bred by
himself.

John Malcolm, Poltalloch : Third Prize, Silver Medal, for his 15 months-
old ; bred by himself.

James Drife : the Reserved Numler, to his 14 months-old " Baldie ;" bred by
David Toyer.

Blackfaced Ewes—Pens of five.

Allan Pollok, Pvonachan, Clachan, Cantire, Argyll, First Prize, 8?., for his

two 3 years 2J months and three 2 years 2| months-old ; bred by himself.
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James Drife : Second Prize, 4?., for his 3 years and 2 months-old " The
Xithsdale Beauties ;"" bred by himself.

Samuel Xewall, Eastby, Skipton, Yorkshire : Third Prize, Silver Medal,
for his i years and 3 months-old.

James Drife : First Prize, 8?., for his 14 months-old " The Tochan Pets

bred by himself.

Alexaxder Campbell, Auchindarrwh, Lochgilphead, Argyll : Second Prize,

4?., for his 15 months-old; bred by himself.

Gavix Saxdilaxds : Third Prize, Silver Medal, for his 14 months and 1 or

2 weeks-old ; bred by himself.

Egbert Elliott : the Reserved Number, to his about 14 months old ; bred by
himself.

• Cheviot Tups.

Thomas Brtdox, Kinnethead, Moffat, Dumfriesshire : First Prize, 10/., for his

2 years 2 months and 3 weeks-old ; bred by himself.

James Brtdox, Moodlaw, Langholme, Dumfries : Second Prize, 5?., for his

3 years 2 months and 2 weeks-old ; bred by himself.

Thomas Chalmers Borthwick, Hopsrig, Langholme, Dumfries : Third Piize,

Silver Medal, for his 3 years 2 months and 2 weeks-old ; bred by
himself.

Thomas CHAurERS BoRTH'mcK : the Reserved Numler, to his 2 years 2 months
and 2 weeks-old ; bred by himself.

\ViLLiAM Graham Hcxter, Dumfedling, Langholme, Dumfriesshire : First

Prize, 10?., for his 14 months and 8 days-old ; bred by himself.

Egbert Borland, Auchincaii-n, Closebum, Thornhill, Dumfries : Second Prize,

5?., for his 14 months-old ; bred by himself.

William Graham Hdxter : Third Prize, Silver Medal, for his 14 months
and 9 days-old ; bred by himself.

Egbert Borlaxd : the Reserved Xuviber, to his 14 months-old ; bred by
himself.

Cheviot Ewes—Pens of five.

I'homas Chalmers Borthwick : Fii-st Prize, 8Z., for his 2 and 3 years 2

months and 2 weeks-old ; bred by himself.

The Hox. Colonel Pe>-saxt, M.P. : Second Prize, 4?., for his two 4 years

3 months and two 3 years 3 months-old and one 2 years and 3 months-
old ; bred by himself.

Egbert Bortaxd : First Prize, 8?., for his 14 months-old ; bred by himself.

Thosias Chalmers Borthwick : Second Prize, 4/., for his 14 months and 2

weeks-old ; bred by himself.

Sis Graham Graham Moktgomert, Bart., M.P., Stobo Castle, Peebles:

Third Prize, Silver ^Iedal, for his about 14 months and 2 weeks-old
;

bred by liimself
;

sire, " Capplegill."

Thomas Chalmers Borthwick : the Reserved Number, to his 14 months and
2 weeks-old ; bred by himself.
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PIGS.

Large Breed Boars.

John Dyson, Adelphi Hotel, Dock Street, Leeds, Yorkshire : First Prize, 10?.,

for his 1 year 7 months 3 weelcs and G da}'s-old, \yhite with sjiots ; bred

by himself; sire, "Billy Bradley;" dam, "Lady."

John Hickman, West Parade, Spring Bank, Hull : Second Prize, 51., for his

about 3 years and 1 month-old " Garibaldi," white ; bred by John Palmer
;

sire, " Young Hector ;" sire of dam, " Old Duke."

William Bradley Wainman, Carhead Cross Hills, Yorkshire : the Beserved

Number, to Ids about 2 years 7 months and 2 weeks-old " Flag of Ti-uce,"

white (Yorkshire.)

Small WJtite Breed Boars.

Michael Gavins, The Fox lun, Woodhouse Carr, Leeds : First Prize, lOZ.,

for his 1 year 1 month aud 23 days-old " Eoger Bacon ;" bred by himself

;

sire. Lord Weulock's " Cato ;" dam, " Windsor Lass."

George Mangles, Givendale, Ripon, Yorkshire : Second Prize, 51., for his 1

year and 2 weeks-old " Prizetaker," wliite (Yorkshire and Cumberland)

;

bred by himself; sire, " Diamond ;" dam, " Princess."

George Mangles : the Reserved Number, to his 9 months-old " Lottery,"

white (Yorkshire and Cumberland) ; bred by himself
;

sire, " Diamond
dam, " Beauty."

Small Black Breed Boars.

George Mumford Sexton, Wherstcad Hall, Ipswich, Suffolk : First Prize,

10?., for his 1 year 2 months and 13 days-old " Chaff" (Improved Suffolk)
;

bred by himself; sire, " Terror ;" dam, " Canterbury Lass the 1st."

Thomas Crisp, Butley Abbey, Wickliam-Market, Suffolk : Second Prize, 51.

for his 1 year and 2 days-old (Improved Suflblk) ; bred by himself.

George Mumford Sexton : the Beserved Number, to his 1 year and 1 day-
old " Clear the Way " (Improved Suffolk) ; bred by himself: sire, " The
Giant ;" dam, sister to " Negress."

Berkshire Boars.

The late Sir Robert George Throckmorton, Bart. : First Prize, 101., for

his 1 year 10 months and 1 week-old " Lablache ;" bred by John Mitchell,

Iver Lodge, Uxbridge, Middlesex
;

sire, " Buckland Boy ;" dam, " Jenny
Lind."

William Hewt:r, Sevenhanlpton, Highworth, Wilts : Second Prize, 5?., 'for

his 1 year 2 months and 2 weeks-old ; bred by himself; sire, " Uncle
Tom;" dam, "Ruth."

Rev, Henry G. Baily, Swindon, Wilts : the Beserved Number, to his 2 years

5 months and 25 days-old "King of Gloucester ;" bred by himself
;

sire,

" King of Warwick ;" dam, " Rival."

Boars not eligible for the preceding Classes.

John Parkinson, Girlington Cottage, Bradford, Yorkshire : First Prize, 101.,

for his 7 months and 2 weeks-old "Roger," white (Yorkshire); bred by
himself; sire, "Victory;" dam, "Lucy."
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William Uradt.ey AVainman : Second Prize, 5Z., for liis 11 months and 19

days-old " Pipe of Peace," white (Yorkshire Middle) ; bred hy himself.

George Chapman, Seamcr, Scarborough, Yorkshire: the Iiese7-ved Numler, to

liis 1 year 8 months and 16 days-old " Yorkshireman," white and black
;

bred by J. Donkin, Nortli Grimston, Malton, Yorkshire
;

sire, " Ajax."

Large Breeding Sows.

WiiiLiAM Bradley Wainman : First Prize, 101., for his about 3 years-old

"Bright Hope," white (Yorkshire).

Edward Harrison, Woodhouse Moor, Leeds : Second Prize, 51., for his 2 years

8 months and 2 weeks-old " Leeds Lass," white ; bred by Thomas Barker,

Woodhouse Lane, Leeds
;

sire, " Wharfedale Lad " dam, " Miss

Havelock."

Small White Breeding Sows.

William Bradley Wainman : First Prize, 10?., for his 1 year 3 months and

26 days-old " Silver Wing " (Yorkshire) ; bred by himself.

Samuel Geater Steaen, Brandeston, Wickham Market, Suffolk : Second

Prize, 51., for his 2 years and 6 days-old " Victoria " (Suffolk) ; bred by
himself; sire, " Duke ;" dam, "Duchess."

George Edward Taylor, Oatlands, Leeds : the Beserved Nimiber, to his 1

year and 1 week-old " Young Dewdrop ;" bred by Eobert Topling, Black

Grove Terrace, Leeds ;
sire, " Hero ;" dam, " Jenny."

Small Black Breeding Sows.

George Mumeord Sexton : First Prize, lOZ., for his 1 year 1 month and 8

days-old " Negress 2nd " (Improved Suffolk) ; bred by himself
; sire,

"Negro;" dam, "Negress."

George Mumford Sexton : Second Prize, 5Z., for his 1 year 2 months and 13

days-old "Bumptious" (Improved Suilblk) ; bred by himself; sire,

" Terror ;" dam, " Canterbury Lass 1st."

Samuel Wolton, Kesgrave, Woodbridge, Suffolk : the Reserved Number, to

his about 4 years and 8 months-old " Miss Northy " (Improved Suffolk)

;

bred by himself; sire, "Negro ;" dam, " Pug."

Berkshire Breeding Sows.

The late Sir E. G. Throckmorton, Bart. : First Prize, 101., for his 4 years

10 months and 1 week-old "Favourite 2nd;" bred by himself; sire,

" Sir Robert ;" dam, " Favourite."

William James Sadler, Bentham Calcutt, Cricklade, Wilts : Second Prize,

51., for his 2 years 3 months and 8 days-old " Bracebridge the Third
;"

bred by himself; sire, "Ermington ;" dam, " Nightingale."

EovAL Agricultural College, Cirencester, Gloucestershire : the Beserved

Number, to their 11 months and 10 days-old; bred by themselves.

Breeding Sows, not eligible for the preceding Classes.

William Bradley Wainman : First Prize, 101, for his 2 years 3 months

and 2 days-old " The Missing Link'," white (Yorkshire middle breed)

;

bred by himself.

William Bradley Wainman : Second Prize, 51., for his about 2 years and 4

months-old " Craven Belle ;" white (Yorkshire middle breed) ; bred by

John Birkbeck, Threapland House, Skipton-iu-Craven, Yorkshire.



Award of Live-Stock Prizes at Battersea. xlv

William Eaudley, Larktou Hall, Malpas, Cheshire: the Ucserved Nuinbrr,

to his 2 years 9 months and 26 days-old, white with a little blue

(Cheshire middle breed) ; bred by Thomas Teasdale.

Large Breeding Sow Pigs—Pens of Tliree.

William Bradley Wainman : First Prize, 10?., for his 7 months and 20
days-old white (Yorkshire) ; bred bj' himself.

John Hickjiax : Second Prize, 51., for his 7 months and 22 daj-s-old " Nancy,"
"Blink Bonny," "Virago," white (improved); bred by himself; sire,

" Garibaldi ;" dam, " Miss Nightingale."

Small Wliite Breeding Soio Pigs—Pens of Three.

Lord Wenlock, Escrick Park, Yorkshire : First Prize, 101., for his 7 months-

old ; bred by himself; sire, " Cumberland ;" dam, " Antias."

Lord Weklock : Second Prize, 5?., for his 7 months and 3 weeks-old ; bred

by himself
;
sire, " Cumberland ;" dam, " Princess."

The Hon. Colonel Hood : the Beservcd Nuiuher to his 7 months and 2

weeks-old " Sophy," " Ann," " Jane," white : bred at H.E.H. the Prince

Consort's Shaw Farm, Windsor
;

sire, " Buckland ;" dam, " ^Mayflower."

Small Black Breeding Sow Pigs—Pens of Tliree.

George Mumford Sexton : First Prize, 107., for his 7 months and 9 days-old
" Never-give-up " (Improved Suftblk) ; bred by himself

;
sire, "Terror;"

dam, " Canterbury Lass."

Samuel Wolton : Second Prize, 5/., for his 6 months and 1 week-old

(Improved Suffolk) ; bred by himself
;

sire, " Napoleon ;
" dam, " The

Paris Belle."

Berkshire Breeding Soic Pigs—Pens of Three.

The Rev. Henry G. Baily : First Prize, 10?., for his 6 months and 29
days-old; bred by himself

;
sire, " Rival Boy ;" dam, " Rival Princess."

Joseph Druce: Second Prize, 51., for his 7 months and 4 days-old; bred

by himself.

William Hewer, Sevenhampton, Highworth, Wilts : the Reserved Number,
to his 7 months and 2 weeks-old ; bred by himself

; sire, " Gipsy Boy
the loth ;" dam, " Duchess of Dorcliester."

Breeding Sow Pigs, not eligible for the preceding Classes,

Pens of Tliree.

W. B. Wainman : First Prize, 101., for his 7 months and 13 days-old, white
(Yorkshire middle breed) ; bred by himself.

Joseph Gledhill, High Street, Heckmondwike, Yorkshire : Second Prize,

for his 7 months and 2 days-old, white (middle breed); bred by himself
;

sire, " Volunteer ;" dam, " Lady Kate."

George Chapman, Seamer, Scarborough, Yorkshire : the Reserved Numhr,
to his 7 months and 20 days-old "The Three Lilies," white and bh.e
(middle breed) ; bred by Edward Dickinson Ncsfield, Scarborough; sir-",

" Yorkshireman."
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FOEEIGN CATTLE.

Charolaise Bulls.

CoMTE Charles de Bouille, a Villars, Departemcnt de la Nievre : First

Prize, Gold Medal, for his 2 years 2 months and 19 days-old " France,"

white : bred by himself.

Charolaise Cows.

CoMTE Charles de Bouill6 : First Prize, Gold Medal, for his 4 years 4
months and 2 weeks-old, white ; bred by himself.

CoMTE Charles de Bouill^ : the Gkanb Gold Medal, for the above Bull

and Cow.

Garonnaise Bulls.

Henkt Joseph Elttaed, h, Vert, St. Denis, de Seine-et-Marne : First Prize,

Gold Medal, for his 3 years and 3 months-old, greyish brown ; bred

by M. Dardenne, au Chateau du Maurens, pres Gimont, Gers, France.

Norman Bulls.

GiOT (Parfait, Aine), Chevry, Cossigny, Seine-et-Marne : *First Prize, Gold
Medal, for his 2 years and 1 week-old, roan ; bred by himself.

Henry Joseph Eltjard : Third Prize, Broxze Medal, for his 2 years 9
months and 2 days-old, roan ; bred by M. Chartier, Ji Annette (Seine-et-

Marne).

Norman Cows.

GiOT (Parfait, Aine) : First Prize, Gold Medal, for his 5 years and 2
months-old ; bred by M. Goussard Dives (Eure-et-Loir).

Henry Joseph Eluard : Second Prize, Silver Medal, for his 5 years 1

month and 2 days-old ; bred by himself.

GiOT (Parfait, Ain^) : Third Prize, Bronze Medal, for his 2 years 4 months
2 weeks and 3 days-old ; bred by himself.

Pyrenean Bulls.

Henry Joseph Eluard : First Prize, Gold Medal, for his 2 years and 9

months-old (Bearnese Pace Pyrenean) ; bred by Jean Serre, k St. Faust,

Basses Pyr^n^es.

Henry Joseph Eluard : Third Prize, Bronze Medal, for his 1 year and 10

months-old (Pure Pyrenean) ; bred by Mr. Borie (Corueille), ii Asson,

departement des Basses Pyrenees.

Breton Bulls.

Samuel Camfield Baker, Beaufort Street, King's Koad, Chelsea, Middlesex

:

First Prize, Gold Medal, for his 4 years and 2 months-old " Prince,"

black and white.

Giot (Parfait, Ain^) : Second Prize, Silver Medal, for his 2 years 9

months and 16 days-old, black and white ; bred by himself.

S. A. Madame la Prixcesse Baciocchi, of Korn-er-houet, Morbihan, France :

Third Prize, Bronze Medal, for her 1 year and 3 months-old, black and

white ; bred by herself.
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Breton Cows,

GiOT (Parfait, Ain^) : First Prize, Gold Medal, for Lis 2 years 11 montlis

and 12 days-old, white and roan ; bred by himself.

S, A. Madame la Pbincesse Baciocchi : Second Prize, Silver Medal, for

her 4 years-old, black and white ; bred by Ic Coiute de Labourdonnaie, u
Coesaiidre, Grand Champ.

Hexry Joseph Eldard : Third Prize, Bronze Medal, for his 5 years 1 month
and 10 days-old, black and white ; bred by M. Daudign^, h, Muzillac,

Morbihan, France.

Other French Breed Bulls.

GiOT (Parfait, Aine) : First Prize, Gold Medal, for his 3 years and 8
months-old, pure (Franche-Comte) ; bred by Challes Grappa, Charmoilles
(Haute-Saone). .

Other French Breed Cows.

GiOT (Parfait, Aind) : First Prize, Gold Medal, for his 3 years and 8
months-old, pure Femeline (Franche-Comte); bred by Charles Grappe,
Charmoilles (Haute-Saone).

Flemish Bulls.

Henri Mahieu, Tappelle les Dunkerque (Nord), France : First Prize, Gold
Medal, for his 2 years and 4 months-old, red ; bred by himself.

Flemish Coivs.

Henri Maiheu : First Prize, Gold Medal, for bis 3 yeare and 1 month-old,
red ; bred by himself.

Dutch Cows.

GiOT (Parfait, Ain^) : First Prize, Gold Medal, for his 2 years 1 month
and 6 days-old, red and white ; bred by himself.

Aarnoud Hendrik van Wickevoort Cbommelin, Berkenrode, near Harlem,
Holland : Second Prize, Silver Medal, for his 4 years 1 month and
17 days-old, black and white ; bred by himself.

Swiss Bulls (Brown^.

Forstand des Schweizerisehen, Bawernvereins, Schwyz : First Prize, Gold
Medal, for his 2 years and 4 months-old (tall Swiss race) brown ; bred
by Johann Grossman, Alpthal, Canton Schwyz.

Bkethern Schneider, St. Urbanhof, Gemeinde Sursee, Canton Luzern

:

Second Prize, Silver Medal, for his 1 year and 3 months-old (Swiss
race), brown ; bred by himself.

Heinkich Bolder, Feld Meilen, near Ziirich : Third Prize, Bronze Medal,
for his 2 years and 4 months-old, brown, tall and heavy ; bred by Jacob
Walder, HorgeUi

Swiss Cows (Brown).

Franz Carl Mettler, Goldau, Canton Schwyz : Firet Pri^e, Gold Medai,,
for his 4 years-old (tall spotted race), bro'svn ; bred by Mr. Martin,
at the Giizgi-en Yberg.
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Heinrich Schmid, Gattikon Gemeinde, Thalwcil, Canton of Zurich, Switzer-

land: Second Prize, Silveb Medal, for his 4 years and 6 months-; i!d,

tall brown purest Swiss race; bred by Mr. Leonz Henggeler, in Untcr

Aegeri, Canton of Zug.

President of the Swiss Agricultural Society, Schwyz : Third Pi izt>,

Bronze Medal, for his 4 years and 3 months-old (tall Swiss race), li:jlit

brown ; bred by Clemens Gyr, in Einsicdcln, Canton of Schytz.

Swiss Bulls (^Coloured).

Landwirthschaftliche Ge.sei.i.schaft v. Simmentual und Saaken (J. G.

Karlen, Grossrath in Erienbach, near Thun, Switzerland) : First Prize,

Gold Medal, for his 3 years 3 months and 24 days-old (tall speckled

race of Simmcnthal), red and white ; bred by Johann Klossner, Lattcr-

bach, near Erienbach, Berne, Switzerland.

BuRRY, Jean, Lussorf, Commune dc Guin, Canton of Fribourg : Second Prize,

Silver Medal, for his 4 years-old (Fribourg) spotted red and while

;

bred by Pierre Werro, at Piaesch, Commune de Guin, Canton de

Fribourg.

Adrien Ecoffey, Villars Sousmont, Canton of Fribourg : Third Prize, Bronze
Medal, for his 2 years 1 month and 15 days-old (Fribourg speckled),

spotted red; bred by himself.

Swiss Cows (Coloured').

Adrien Ecoffey : First Prize, Gold Medal, for his 5 years 3 months ;ind

17 days-old (spotted Fribourg race), red and pale white ; bred by

Mr. Reichenbach at Cicssenay.

Jean Febnand de Loyjs, de Treytorrens, Dorigny, pres Lausanne, Canton dc

Vaud, Switzerland : Second Prize, Silver Medal, for his 3 years and 3

weeks-old (tall spotted race), red ; bred by Mr. Lempen, at Betterier,

Canton of Berne, Switzerland.

Jean Fehnaxd de Loyjs : Third Prize, Broxze Medal, for his 3 years S

months and 3 weeks-old (tall spotted race), red ; bred by Jean Kloonei', nt

Zweisimmen, Canton of Berne, Switzerland.

FOEEIGN HOESES.

Heavy Draught Houses.

Desvaux Roze (agriculturist), at Courville, department of Eure-et-L'-ir

.

First Prize, Gold Medal, for his 4 years and 2 months-old stalliun,

" Empereur," pure Percheroune breed, greyish black, deeply marked (ju

head ; bred by himself.

FOEEIGN SHEEP.

French Merino Bams,

Charles Lefebvre, St. Escobille, de] artemcnt de Seine-et-Oise : the Grand
Gold Medal, and First Prize, Gold Medal, for his 3 years 6 mo;.;hs

and 10 days-old ; bred by himself.

Germain Victor Garnod, Genouilly, Crisenoy, departcment de Seinr-ct-

Marne: Second Prize, Silver Medal, for his 2 years and 1 month-n'.d
;

bred by himself.
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AuGUSTE Charlks Louis Noin.ET, Cliilteau-Kenard, an'ondisscment de Mou-
targis, ilepartemcnt du Loiiet : Third Prize, Bkonze Medal, for liis

2 years 10 months and 1 week-old ; bred hy himself.

French Merino Ewes—Pens of Three.

Aksene Gatineau, Farm of Beaii Francais, Canton of lUiers, department of

Eurc-et-Loir : First Prize, Gold Medal, for his 4 years 6 months,
3 years G months 1 week, 4 years 6 months 2 weeks-old ; bred by
himself.

Germain Victor Gaknod : Second Prize, Silver Medal, for his 1 year and
7 months-old ; bred by himself.

Maein 1\en£ Bailleait, Illiers, department of Eure-et-Loir : Third Prize,

Bronze Medal, for his 2 years 7 months and 10 days-old ; bred by
himself.

Spanish Merino Mams.

Christian Carl Suntheim, Niedergandern, near Gottingen, in Hanover

:

First Prize, Gold Medai,, for his 1 year-old; bred by M. Edward
Kiinitz, Dresden.

Christian Carl Suntheim: Second Prize, Silver Medal, for his 11 months
and 20 days-old ; bred by M. Edward Kunitz, Dresden.

^

Christian Carl Suntheim : Third Prize, Bronze Medal, for his 11 months
and 5 days-old ; bred by M. Edward Kunitz, Dresden.

Spanish Merino Ewes—Pens of Three.

Frederick Homeyer, Eanzin, near Mokow, Pomerania : First Prize, Gold
Medal, for his 2 years and 2 months-old ; bred by himself.

Frederick Homeyer : Second Prize, Silver Medal, for his 2 years and
2 months-old ; bred by himself.

Christian Carl Suntheim : Third Prize, Bronze Medal, for his 4 years,

2 years 11 months 23 days, 2 years 9 months 19 days-old ; bred by
M. Edward Kunitz, director of the Schafcrei, Dresden.

Saxony Merino Bams.

Carl August Gadegast, Thai, near Oschalz, Saxony : the Grand Gold
Medal, and First Prize, Gold Medal, for his 3 years 2 months and 6
days-old ; bred by himself.

Heinrich Adolph Steiger, Lcutewitz and Lothayn, near Meissen : Second
Prize, Silver Medal, for his 2 years 3 months and 1 day-old ; bred by
himself.

Saxony Merino Ewes—Pens of Three.

Heinrich Adolph Steiger ; First Prize, Gold Medal, for his 2 years 2
months 16 days, 2 years 1 month 22 days, 2 years 2 months 13
days-old ; bred by himself.

Carl August Gadegast : Second Prize, Silver Medal, for his 2 years

2 months 16 days, 1 year 2 months 10 days, 1 year 2 months 18
days-old ; bred by himself.

Long-Woolled Bams.

Giot (Pakfait, Aine') : First Prize, Gold Medal, for his 2 years and 5
months-old (Soyeuse de Maiichamp) ; bred by M, Lefevre, GevioUes
(Cote d'Or).
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Short-Woolled Hams, not qualified for ilie above Classes.

Acclimatisation Society, 3, Duke Street, Adelphi, W.C. : Brokze Medal,
for their Chinese, age unkuown.

Short-Woolled Ewes, not qualified for the above Classes—Pens of Three.

Acclimatisation Society, 3, Duke Street, Adelphi, W.C. : Bronze Medal,
for their Chinese, age unknown.

Cross-bred Merino Sams.

GiOT (Parfait, Aine) : First' Prize, Gold Medal, for his 2 years 5 months
and 1 week-old ; bred by Godiu, Ain^, Chatillon-sur-Seine, Cote d'Or.

Pierre Nicolas Godin, Aine, Chatillon-sur-Seine, Cote d'Or : Second Prize,

Silver Medal, for his 4 years 3 months and 10 days-old ; bred by
himself.

GiOT (Parfait, Aine) : Third Prize, Bronze Medal, for his 2 years 5 months
and 1 week-old ; bred by Japiot-Coton, Chatillon-sur-Seiue, Cote d'Or.

Cross-bred Merino Ewes—Pens of Three.

Pierre Xicolas Godin, Aine : First Prize, Gold Medal, for his 2 years and
• 6 months-old ; bred by himself.

Pierre Nicolas Godin, Aine' : Second Prize, Silver Medal, for his 2 years

6 months and 12 days-old : bred by himself.

Pierre Nicolas Godin, Aine : Third Prize, Bronze Medal, for his 1 year

and 6 mouths-old ; bred by himself.

Henry Joseph Eluard :

.5 days-old (Craonnais

saye, Maine-et-Loire.

FOEEIGN PIGS.

Silver Medal, for his

boar) : bred by Mr. De la

1 year 2 months and
Devansaye, a la Devan-
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lEssayS anir IKeportS.—PRIZES FOR 1863.—AU Prizes of the

Royal Agriciiltural Society of England are open to general com-

petition. Competitors will be expected to consider and discuss the

heads enmnerated.

I. AGRICULTURE OF STArFORDSHIRE.

Fifty Sovereigns will be given for the best Report on the

Agriculture of Staffordshire.

The principal geological and physical features of the county should be

described ; the nature of the Soil and character of the Farming in its

different districts or natural divisions ; its Live Stock
;
Implements

;

recent changes of Farm Management
;
Improvements lately intro-

duced and still required ; remarkable or characteristic Farms ; the

influences exercised by neighbouring mines and factories on the

cropping of the soil, the value of land, the rate of prices and wages,

and on the demand for timber, and consequently on the profitable

management of woods and plantations.

n. BREEDING OF HUNTERS AND ROADSTERS,

T\^NTY-FivE Sovereigns will be given for an approved Essay on

the Breeding of Hunters and Roadsters.

ni. RESULTS OF STEAM CULTIVATION.

Twenty-five Sovereigns will be given for the best Essay on the

Results of Steam Cultivation.

The following points must be considered :

—

1. The Percolation of Water:

Whether a more rapid escape of surface water on strong soils has

been observed.

2. Texture of the soil

:

Whether a deeper and more perfect tilth has been obtained.

3. Crops:
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Crops

:

Whether the produce has been increased.

The total amount of work done in a season ; the number of

days in which the tackle has been in use, the nature of the

accidents and stoppages which have occurred, and the cost of

ordinary repairs, breakages and improvements in the tackle

should be stated.

IV. RECLAIMING OF WASTE LANDS.

Twenty-five Sovereigns will be given for the best Eeport on

tbe Reclaiming of Waste Lands.

The works described must have been executed in England or Wales

within the last ten years. The nature of the soil and climate, the

jilan and cost of drainage, clearing or grubbing, marling, fencing,

roadmaking ; the crops grown, and the course of culture and

management to be pursued, should be stated.

V. MOVEABLE FENCING FOE SHEEP,

Ten Sovereigns will be given for the best Essay on Moveable

Fencing for Sheep.

The cost, durability, and convenience of hurdles of various kinds ; of

portable fencing, wood or iron ; and of nets of various materials

and meshes, painted or not, should be contrasted.

VI. DESTRUCTION OF INSECTS INJURIOUS TO AGRICULTURE.

Twenty Sovereigns will be given for the best Essay on the

Destruction of Insects Injurious to Agriculture.

The Essay may specially apply either to the insects which injure the

Cereals, or to those which destroy the Eoot Crops. Keferenccs to

former treatises describing the nature of these insects should be

brief, with special regard to the course of action to be pursued.

VII. TREATMENT OF LAND DAMAGED BY SALT WATER.

Fifteen Sovereigns aviU be given for an approved Essay on the

Treatment of Land Damaged by the overflow of Salt

Water.
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Vm. ANY OTHER AGRICULTURAL SUBJECT.

Ten Sovereigns will be given for an approved Essay on any other

Agricultural Subject,

Reports or Essays competing for the Prizes must he sent to the Secretary

of the Society, at 12, Hanover Square, London, on or before March 1,

1863. Contributors of Papers arc requested to retain Copies of their

Communications, as the Society cannot be responsible for their return.

EULES OF COMPETITION FOR PEIZE ESSAYS.

1. All information contained in Prize Essaj's shall be founded on experience

or observation, and not on simple reference to booljs or other sources. Com-

petitors are requested to use foolscap or large letter paper, and not to write on

both sides of the leaf.

2. Drawings, specimens, or models, drawn or constructed to a stated scale,

shall accompany writings requiring them,

3. All competitors shall enclose their names and addresses in a sealed cover,

on which only their motto, the subject of their Essay, and the number of that

subject in the Prize List of the Society, shall be written.*

4. Tlie President or Chairman of the Council for the time being shall open

the cover on which the motto designating the Essay to which the Prize has

been awarded is written, and shall declare the name of the author.

5. The Chairman of the Journal Committee shall alone be empowered to

open the motto-paper of any Essay not obtaining the Prize, that he may thinlc

likely to be useful for the Society's objects ; with a view of consulting the

writer confidentially as to his willingness to place such Essay at the disposal

of the Journal Committee.

* Competitors are requested to write their motto on the enclosed paper ou which
their names ai-e written, as well as on the outside of the envelope.



liv Prizesfor Essays and Reports.

G. The copyright of all Essays gaining Prizes shall belong to the Society,

who shall accordingly have the power to publish the whole or any part of such

Essays ; and the other Essays will be returned on the application of the

writers ; but the Society do not make themselves responsible for their loss.

7. The Society are not bound to award a prize unless they consider one of

the Essays deserving of it.

8. In all reports of experiments the expenses shall be accurately detailed.

9. The imperial weights and measures only are those by which calculations

are to be made.

10. No prize shall be given for any Essay which has been already in print.

11. Prizes may be taken in money or plate, at the option of the successful

candidate.

12. All Essays must be addressed to the Secretary, at the house of the

Society, on or before the 1st of March, 18G3.
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The Council liave fixed the following rates of Charge for Analyses to

be made by the Consnlting Chemist for tiie hond-fide use of Menibei i<

of the Society ; who (to avoid all unnecessary correspondence) are

particularly requested, when applying to him, to mention the kind of

analysis they require, and to quote its imniber in tiie subjoined scliedule.

The charge for analysis, together with tlie carriage of tlie specimens,

must be paid to him by members at tlie time of their application.

No. 1.—An opinion of the genuineness of Peruvian guano, bone-

dust, or oil-cake (each sample) 5.s.

„ 2.—An analysis of guano
;
showing' the proportion of moisture,

organic matter, sand, phosphate of lime, alkaline salts,

and ammonia .. ,. .. .. .. .. 10s,

„ 3.—An estimate of the value (relatively to the average of

samples in the market) of sulphate and muriate of am-
monia, and of the nitrates of potash and soda .. .. lOs.

„ 4.—An analysis of superphosphate of lime for soluble phos-

phates only .. .. .. .. .. .. 10s.

„ 5.—An analysis of superphosphate of lime, showing the pro-

portions of moisture, organic matter, sand, soluble and
insoluble phosphates, sulphate of lime, and ammonia .. £1.

„ 6.—An analysis (sufticient for the determination of its agricul-

tural value) of any ordinary artificial manure .. .. £1.

„ 7.—Limestone :—the proportion of lime, 7s. Qd. ; the propor-

tion of magnesia, 10s. ; the proportion of lime and mag-
nesia .. .. .. .. .. .. .. 15s.

„ 8.—Limestone or marls, including carbonate, jjhosphate, and
sulphate of lime, and magnesia with sand and clay .. £1.

„ 9 —Partial analysis of a soil, including determinations of clay,

sand, organic matter, and carbonate of lime .. .. £1.
„ 10.—Complete analysis of a soil .. .. .. .. .. £3.
„ 11.—An analysis of oil-cake, or other substance used for feeding

purposes
;

showing the proportion of moisture, oil,

mineral matter, albuminous matter, and woody fibi'e

;

as well as of starch, gum, and sugar, in the aggregate £1.
„ 12.—Analyses of any vegetable product .. .. .. .. £1.
„ 13.—Analyses of animal products, refuse substances used for

manure, &c, .. .. .. .. from 10s. to 30s.

„ 14.—Determination of the " hardness " of a sample of water
before and after boihng .. .. .. .. .. 10s.

„ 15.—Analysis of water of land drainage, and of water used for

iiTigation .. .. .. .. .. .. .. £2..

„ 16.—Determination of nitric acid in a sample of water .. .. £1.

N.B.

—

Tlie above Scale of Charges is not apjdicaUe to the case of persons
commercially engaged in the Manufacture or Hale of any Substance sent for
Analysis.

The Address of the Consulting Chemist of the Society is, Dr. Augustus
VoELCKER, Cirencester, Gloucestershire, to which he requests that all letters
and parcels (postage and carriage paid) should be directed : for the convenience,
however, of persons residing in London, parcels sent to the Society's Office, No.
12, Hanover Square, W., will be forwarded to Cirencester once or twice a week.
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I.

—

Serious or Extensive Diseases.

No. 1. Any Member of the Society who may desire professional attendauce

and special advice in cases of serious or extensive disease amons: his cattle,

sheep, or pigs, and will address a letter to the Secretary, will, ,bj' return of

post, receive a reply stating whether it be considered necessary that Professor

Simonds, the Society's Veterinary Inspector, should visit the place where the

disease prevails.

No. 2. The remuneration of the Inspector will be 21. 2s. each day as a

professional fee, and 11. Is. each day for personal expenses ; and he will also

be allowed to charge the cost of travelling to and from the locality where his

services may have been required. The fees will be paid by the Society, but
the travelling expenses will be a charge against the applicant. This charge

may, however, be reduced or remitted altogether at the discretion of the Council,

on such step being recommended to them by the Veterinary C'ommittee.

No. 3. The Inspector, on his return from visiting the diseased stock, will

report to the Committee, in writing, the results of his observations and pro-

ceedings, which Report will be laid before the Council.

No. 4. When contingencies arise to prevent a personal discharge of the

duties confided to the Inspector, he may, subject to the approval of the Com-
mittee, name some comi)etent professional person to act in his stead, who shall

receive the same rates of remuneration.

II.

—

Ordinary or Other Cases of Disease.

Members may obtain the attendance of the Veterinary Inspector on any
case of disease by paying the cost of his visit, which will be at the following

rate, viz., 21. 2s. per diem, and travelling expenses.

III.-

—

Consultations without visit.

Personal consultation with Veterinary Inspector . . . . 5s.

Consultation by letter .. .. .. .. .. .. 5s.

Consultation necessitating the writing of three or more letters. 10s.

Post-mortem examination, and report thereon .. .. .. 10s.

A return of the number of applications during each half-year being required

from the Veterinary Inspector.

IV.

—

Admission of Diseased Anijials to the Veterinary College
;

Investigations, Lectures, and Keports.

No. '1. All Members of the Society have the privilege of sending cattle,

sheep, and pigs to the Infimiary of the Eoyal Veterinary College, on the same

terms as if they were Members of the College
;

viz., by paying for the keep

and treatment of cattle 10s. 6ri. per week each animal, and for sheep and

pigs " a small proportionate charge to be fixed by the Principal according to

circumstances."

No. 2. The College has also undertaken to investigate such particular classes

of disease, or special subjects connected with the application of the Veterinary

art to cattle, sheep, and pigs, as may be directed by the Council.

No. 3. In addition to the increased number of lectures now given by
Professor Simonds—the Lecturer on Cattle Pathology—to the pupils in the

Eoyal Veterinary College, he will also deliver such lectures before the Members

of the Society, at their house in Hanover Square, as tlie Council shall decide.

No. 4. The lioyal Veterinary College will from time to time furnish to the

Council a detailed Report of the cases of cattle, sheep, and pigs treated in the

Infirmary.
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Braby, James. . .Maybanks, Eudgnick, Horsliam
Braceliriilge, C. H Atherstone Hall, Atherstone
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Bradbury, Tliomas, . , Longroyd, Brighouse
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Brebner. James. .Norfolk Farm, Windsor Great Park

Brett, John. . .Burton Jovce, Nottingham

Brett, John. . .O.xton Grange, Southwell
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Bromet, William R. . . .Cncksford, Tadcaster
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Broomfield, Thomas. . .Lauder, N.B.
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Broughton, E. D Wistaston Hall, Nantwich
Broughton, J. . .Almingtoii flail, Market Drayton
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flirown, Douglas. . .15, Heitlbid Street, Mayfair

Brown, Edward. . . Estate Office, Northallerton

Brown, George. . . Avebury, Chippenham
Brown, George. . . Roborough House, Barnstaple

tBrown, Rev. H. H....

Brown, Henry, . . Ashby-de-la-Zouch
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Brown, John. . .Triug

Brown, John. . .Coldham Hall, Wisbcach
Brown, John. . .Compton, Newbury
Brown, J. Washbourne. . .Ufci.tt, Swindon
Brown, Rev. Lancelot R Kelsall Snxmundham
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'

tBrown, Potto. . .Houghton, Huntingdon
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Browne, Thos. Beale. .Salperton Park, Andi'versford

Browne,T. B.. .MellingtonHl..Cliurchstoke,Shrewsl).
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Bryan, Frederick Thos.. . .Humherstone, Leicester
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Brymer, John. . . 1, Belvedere, Weymouth
fBubb, Anthony Witcombe Court, Gloucester
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-(Buckingham, Duke of. . .Wootten, Aylesbury

Buckland, George. . .Benenden, Cranbrook, Kent
Buckland, J. .'Vvery. . .Benenden, Cranbrook, Kent
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fBuller, Morton Edward. ..Dilhorn, Cliuadle
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•(Bullock, George. . .East Coker, Somerset

Bullock, Waller. . .Foulkbourn Hall, Witliam

Bulmer. Charles. .. Holmer, Hereford

tBult, James S Dudhill Ho., Kingston, Taunton
Bult, Samuel J Great Ahshot, Titchfield

Bulwer, Rev. James. . .Hauworth Rectory, Thelford

Bulwer, Wm. Lytton. . .Heydon Hall, Reepham
Bunbury, Henry M., . .Marlston House, Newbury
Bunny, Capt. EJwaid John. . .Slinfohi, Horsham

fBunscn, G. . . .Bourg-Rheindorf, Bonn, Prussia

Burbery, J. J Crolts, Alveston, Stratford on-Avon
Rurcli, Walter J Campsey Ash, Woodbridge

Burden, R... Castle Eden, .Stockton-on-Tees

Burdon, George. . .Heddon Ho., Newcastle-on-Tyne

liurgess,Capt.H.W.. . . 3, Lancaster Ter.,Regent's Pk.

Burgess, Robt. . . . Wintcrbourne, Zelston, lilandford

Burgess, WiUi.im. . .95, Newgate Street, City, E.G.

Burgoyne.Sir J. M., Bt...Sutton Park, Potton, Beds
BurkiU, E. W.. . .Winteringham, Barton-on-Humber
Burleigh, Robert W., . .Halesworth

Burn, Robert Scott. , .Stockport

Biirnell, Edward. . .Roydon, Diss

Burnell, E. P Winliburne Hall, SuuthweU. Notts
Burness, Wm. . .2, South Place, Acre Lane, Brixton

Burnett, Alex.. .

.

Hurnett, David ... Ashley, Stockbridge, Hants
Burnett, Francis. . .Kingscote, Wotton-under-Edge
Burnett, Gregory . . . Dee Cottage, Flint

Burnett, Thomas. ... Hutton, Preston, Lancashire

Burnham.W. I! Spital, Chesler

fliurniston.Rich. . . .Greenlands, Henley-on-Thames

tBurr, Daniel Higford. . .23, Eaton Place, S.AV.

Burrard, Sir George, Bt.. . Walhampton, Lymington
Burrell, Bryan. .. Broome I'ark, Alnwick
fBurrell, Charles. . .Thetford

Burrell, Robert. ..Palace Green, Durham
Bu rrouglies, H. N. . .Burlin.;ham Hall, Norwich
Burroughes, Rev. J Lingwood Lodge, Norwich
Burroughes, Rev. T Gazeley, Newmarket
Burroughes, William. . .Colieshall Hall, Norwich
Burrows, Rich.Trd. . .RudJington, Notts

Burt, Edwin. . .The Cliff House, Seaton, Axminster
Burt, Henry. . .6, St. Mark's Square, Regent's ParX
Burton, Mrs.. . .Longnor Hall, Shrewsbury

Burtt, J. B Kettering

Bury, Charles. . .Nazing, Essex

Busby, Henry Goodear. . .Moreton-in-the-Marsh

fBush, John W Fairwood, Westbury
Bush, R Hilhouse...Litfield Ho., Clifton, Bristol

-{-Bushby, Henry Jeffreys. . .40, Chester Square.S.W.

Bushell, William. . .Puulton, Wingliam, Kent
Busk, E. Thos.. .Ford's Grove. Edmonton, Middlesex

(Busk, Joseph. . .Codicote Lodge, Welwyn
Butcher, W... .Bowling Green F.irm, Ewell

-HUitler, The Hon. C. L. . .Colon House, Rugby
Butler, Capt. G... Stanford Place. Faiingdon, Berks

Butler, Capt. J Kirby Ho., Inkpen, Hungerford

Butler, Lieut.-Col.. . .Liphook

(Buller, Wm,. . .Badminton, Chippenham
Butt, Henry. . .Kemerton, Tewkesbury

Butt, Henry . . .Southgate Street, (Jloucester

Butt, T.. . .Pirton Farm, Kempsey, Worce-.tersliire

Buxion, W.. ..Lime Tree Lodge, Rotheihithe, S.E.

Byrd, David. . .Mil ford, Stafford

Byrd, Sampsou.. The Leese Farm, Stafford

Byers, .Stephen . . .Chambers Farm, I-pping

Bvwater, R. F. . . .Coniston, Ambleside
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Cabrera,Gen. (Ct. tie Morclla). . . Wentworth.Cliertsc?*-

Cadle, Clement. , .Uallinj^liam Hall, Uoss
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Oaldecott, C. M.. . .Holbrook Grange, Rugby
Caldwell. II. B...Lackham House, Chippenham

Caldwell, Capt. F. E.. . .Langforil Lodge, Brandon
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Cammell, Clias. . . .M'adesley House, Sheffield
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Cane, Kdward. . .Berwick, Lewes
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Cantrell, 11 BaylisJi Court, Slough, Bucks
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Carter, R. M. . . . Leeds

(barter, William. . .Boughton Bleaii, Faversham
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I

Castellain, Alfred. .. Liverpool

('astree, Josiah.
, .College Green, Gloucester
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Charlcsworth, J Heaiifield, Dewsbury, Yorkshire

fCliarlton, St. John. . .R. A, College, Cirencester
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Cheale, Alexander, jnn.. . .tTcklield, Sussex
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fHibbert, Washington. . .Bilton Grange, Rugby

Hickin, John. . . Bourton, Rugby

fHicks, Francis. . . Ilalstead

Hicks, Leonard. . .Paddock Lodge, Kentish Town
-J-Hicks, Thomas. . .Ilalstead

Hickman, Capt. W. T Woodlands, Welling, Kent

Hickson, Richard. .. Hougliam, Grantham

Higginbotham, Samuel. . .Killermont, Glasgow

Higgins, H. . . . Woolaston Grange, Lydney,(jloucest.

Higgins, Thos. . . .Lower Binton, Stratford-oii-Avon

Higgins, Lt.-Col.Wm. B. Cole. . .Pict's Hill, Bedford

flligginson, Edmund. . .Saltmarsh, Bromyard

Hilder, John. . .Sandliurst, Kent

Hilder, William. . .Tentcrden

Hill, Lord Edwin. . .Norwood Park, Southwell, Notts

Hill, Charles. . .2 j, Hyde Park Square, W.
Hill, Hon. T. H. Noel. . .Berrington, Shrewshury

Hill, Col. C. J Cotgrave Place, Nottingham

Hill, Rev. J The Citadel, Hawkstone, Slirewsbury

Hill, Richard. . .Golding Hall, Condover, Shrewsbury

Hilliard, Geo. Bridge. . .Springfield, Clielmsford

Hilliard, William Edw.. . .Cowley House, U.xbridge

Hilton, George. . .South Hanningfield, Chelmsford

Hilton, Henry. . .Sole St. Ho., Selling, Faversham

Hilton, Stephen Musgrave. . .Brambling, Wingham
Hilton, Capt. Thos.. . .Nackington Ho., Canterbury

Hincks, T. C. . . Brackenhoro', Thirsk

fHinde, J. H Acton House, Felton, Northumb.

fHippisley, John. . .Lamborne Place, Hungerford

fHipwell, G. M....CIieam, Surrey

Hitch, Saml., M.D Sandywcll Park, Cheltenham

Hitchcock, H. . . .Chitterne All Saints, Heytesbury

Hitchin, Thomas. . .Wardle Tile Works, T.irporley

Hitcliings, Frederick. .. Havant, Hants

Hitchman, John, M.D.. . .Mickleover, Derby

Hobbs, Chailes.. .Maisey Hampton, Cricklade

Hobbs, William. . .Derward's Hall, Bocking, Essex

Hobson, J Ivilkea, Castle Dermot, Kildare

Hobson, John George. . . Loni; Sutton

Ilockenhall, John. . .Royals Wood, Aston, Nantwich

Hocking, John. . .Budc, Cornwall

Hodding, Matthias Thos Craven Hill Gardens, W.
Hodge, Henry. . .St. Levan, Penzance

Hodgkinson, Enoch. . .Morton Gr.inge, Retford

Hodgkinson, Grosvenor, M.P. . . . Withorpe, Newark

Hodgkinson, Richard. . .Osberton Grange, Worksop

Hodgson, E. G Charsfield Hall, Wickam Market

Hodgson, Isaac Scott. . .Sodylt Hall, Ruabon

Hodgson, Richard. . .Chingford

fllodgson, William. . .Gilston Park, Herts

Hodgson, William. . .Grimston. Tadcaster

+IIofrschlaeger, J. F.. . .Weisin de Mecklenburg •

Hogge, William. . .Thornham Hall, Lynn
Hoggins, Tliomas. . .TraCford Lodge, Chester

fHolbech, Rev. Chas.Wm. . . .Farnborough,Banbnry

Holben, R. Howley. .. Barton, Cambridge

Holborow, Daniel. . .Knockdown, Tetbury

Holcombe, Rev.G. F Sherwood Lodge, Nottingham

Holding, Henry. . .Fardington, Alton

Hole, Henry E.. . .Merton, Thetford

Hole, James. . .Knowle, Dunster, Somersetshire

Hole, James. . .Muskham, Wooilliouse, Newark

Hole, William. . .Hannaford, Barnstaple

fHoUand, Dr. Chas St. Chad's, Lichfield

Holland, C Madeley Pk. Farm, Newcastle, Staffs.

Holland,S., jun Plas y Penrhyn,Port Madoc,Carn.

Holland, William. . .Streethay, Liclifield

Holliday, James. . .Lord Street, Liverpool

Hollings, John Albert. . .How Caple, Ross

fllollins, J. C Snitterfield. Straford-on Avon

fHollist, Hasler. . . Lodsworth,Petworth

HoUoway, Horatio. . .Marchwood, Southampton

HoUoway, Thos.. . .Tittenhurst Lodge, Sunninghill

fHolloweg, M. de B Runorva, Nakel, Prussia

Holmes, George. . .Brooke Lodge, Norwich

fllolmes, Gervas. . .Brockdish Hall, Scole

Holmes, Rev. John .. .Brooke Hnll, Norwich

Holmes, J.. . .Prospect Place, Globe Lane, Norwich '
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llolroyd, Fred. . . . Knowles Fixliy, IluilJersfielil

Ilolton, Georjje. . .Wiston Grove, Colelicster

Home, James R. . . . Church Stretton, Salop

Home, Thomas, juii iMoreton-iii-tlie-Marsh

Homer, Jolin G.. . . Martinstown. IJorchester

Homfrey, Samuel. .Glen Uske, Caerleon, Newport

tHony, Kev. P. F.. . .25, Old Bond Street, W.
Honywood, William. .

.

fHood, Sir Alex. A., Bt.. . .BicknoUer, Tannton

Hooker, John. . .Oatlaiids Park, Walton-on-Thames

Hooper, Geo. . .Cottington Court, Deal

j-Hope, Joseph. . . Whoof House, Carlisle

Hope, Edwardes Thos. Hen.... Moore Park, Ludlow

Hope, Sam. Pierce. . .Bettlcy Hall; Newcast'e, StalT.

•fHopkins, Henry. . .Buvnside, Van Diemen's Land

Hopkins, John. . .Tidmarsli House, Readin;;

Hopkinson, John. . .Manton, Worksop

Hopper.W. Cuthbert. . . West Ilill.Wandsworlh.S.W.

Hopton, Rev. John. . .Canon-Frome Court, Ledbury

Hopton, Rev. Wm. P. . . .Bishop's Frome, Bromyard

J-Horley, Tliomas, jun.. . .The Fosse, Leamington

^Hornby, Rev. Robt.. . .Lythwood Hall, Shrewsbury

Hornby, Rev.W. . . .St. Michael's Vicarage, Garstung

Hornby, W. H., M.P. . .Shrewbridge Hall. Nantuich

Hornby, Capt. AV.. R.N Knowslev Cott.,l'iescott

Horncastle, J.,jun. . . . Edwinstowe, Oilerton

(Horner, James B.. . .Lincoln

Horner, Rev John.'. .Mells Park, Frome, Somerset

Horner, Wm., Hamel's Farm, Puckeridge, Ware

Horniblon-, William T Ripple, Tewki-sbury

Hornsby, Richard. . .Spittle Gate, Grantham

Hornsby, Ricliard,jun.. .Spittle Gate, Grantham

•J-Homyold, J. V.. .Blackmore Park, Upton-on-Severn

Horton, George. . .Harley, Much Wenlop, Salop

Horton, Richard. . .Audley End, Saffron Walden

Horton, Thomas. . .Harnage Grange, Cresage, S.dop

-fHorton, Wm. Thomas. . .Emltsay Kirk.Skipton

Horsfall, Thomas Berry. . .Dellamour Hall, liugeley

Horwood, .Matthew. ..27, Leadenhall Street, K.C.

fHoskins, Tlios.. . .Ha-selbury, Crewkerne, Somerset.

^Hoskins, William.. . .North Perrott, Crewkerne

f Houblon, J. A.. . .Ilallingbury PI., Bishop's Stortfd.

fHoublon, Richard Archer. . .Coopersale, Epping

Houghton, Thomas. , .Homshill Manor, Nottingham

Howard, Hon. C. W. (i., M.P Br.impton

-(Howard, Charles. . .Biddenham, Bedford

fHoward, Henry. . .Greystoke Castle, Penrith

•(Howard, Hon. James. . .Hazelby, Newbury

(Howard, James. . .Bedford

Howard, Robert. . .Broughton Hall, Wrexham
Howard, Wm.. . .Windsor Terrace, Taunton

Howden, Alexander. . .Murston Court, Pembridge

Howe, Earl. . .Gopsall, Atlierstone

•[Howell, Henry. . .Coates, Cirencester

Howell, John . . . Ewen, Cirencester

How es, E., M.P Morningthorpe, Long Sfratton

Howes, P. . . . Hamilton Ter., St. John's Wood, N.W.

Howlett, John. . .Bowthorpe Hall, Norwich

Howse, Nathaniel . . . Witney

fHubback, Joseph. . .Liverpool

(-Hubbard, Wm. Kgerton. . .St. Leonard's, Horsham
Hubbersty, Rev.N.. . Eastwell Hall, Melton Mowbray
Hubie, Robert. . .Bailby Grove, Selby

Hudson, John. . .Castleacre Lodge, Brandon

fHudson, T. Moore. ..Castleacio, Brandon

Hudson, Thos.. . .Adderley, Market Drayton

Htiggup, James. . .West Sleekhiirn, Morpeth

Hughes, Alfred. , .Thorness, W. Cowcs, Isle of Wignt

tHiighes, H.R.. . Kinmel Pk., St. .Asaph's, Denbighs.

fHnghes, Hugh . . . Woodgate, Danehill, Uckfield,

Hughes, Hugh Robt Yslrad, Denbi-h

Hi'ghe.s Samuel ... 14, Park St., We.^tminster, S.W.
Hulme, J. H.. .Cliff House.Curbar, Calver, Derbysh.

fHiilme,W Pembroke Bank, Pembroke, S.Wales

-J-H ulse, Charles. . .Hall Grove, Bngshot

+ Humberston, P. S., M.P Mollingt.on, Chester

Huml)le, William Turner. . .Sealand, Chester

Humfry, Wm Oak Ash, Chaddleworth, Wantage

Humphreys, Henry. ..Woodhouse, Loughboro'

Humphries, E. . . .Pershore

Humphries, John. . .Hampden, Andoversford

H'impidge,Thoi. . .GreatWoodcote Farm, Carshalton

fHunt, G....Frenchwood, Preston, Lancashire

Hunt, John. . .Shirley, Southampton

fHunt, John. . .Rainham, Rou:;ham, Norfolk

Hunt, Thomas. . .Thornington, Coldstream

Hunt, William. . .Leicester

Hunt, William. ..Deeping St. Nicholas, Spalding

Hunter, Lt.-Col. Charles. Mount Severn, Llanidloes

Hunter, Hen. Launoy. . .Beech Hill, Reading

Huiistman, Benjamin. . .West Retford, Notts

Hurle, Joseph Cooke. . .Brislington, Bath

Hurlston, Wm... .Heathcote, Waspcrton, Warwicksh.

Hurrell, William . . .Newton, Cambridge,

Hurt, Francis. .. .-Mderwasley, Belper

fHusUinson, Thos. . . .Eppersione, Southwell, Notts

Ilnssey, Edward. . .Scotney Castle, I.ambi'ihuist

Hussey, I'liineas Fowke. . . Wyrley (irove, Walsall

fHussey, Rich. Hussey. . .Upwood, Huntingdon

Hussey, T.. . .Stud Farm, Skirmett, Henley on-Tha.

Hutcliings, Rev. R S.. . . Monkton Wyld, Charmouth

Hutchinson,Hon. Col. H. K. . .Weston Ho.,Towcester

Hutchinson, John. . . Appleton Lodge, Warrington

fHutcliison, John. . .Monjruy, Petcrhe.td, N. B.

tHutchison, Robert. . .Carlowrie, KirHiston, N.B.

Hutley, Jonathan. , .Riveiiliall Hall, Witliam

Hutt, John. . .Water Eaton, Oxford

Hulton, Thomas. . .Upton Gray, Odiham
Hutton, Timothy. . .Clifton Castle, Bedale

Ilutton, William. . .Gate Burton, Gainsborougli

Huxtable, Ven. Archd. . .Sutton Waidion.Blandford

+ Huyshe, Rev. J.. . .Clysthydon Rectory, CoUumpton
H\ de, Francis Colville. . .Lyndale, Feveisham

Hyett, John lidw Haydon's Elm, Cheltenham

Hyett, W. H.. . .Painsnick, Gloucestershire

I.

Ide, John. . .West Wittering, Chichester

Ilbert, W. Roope. . .Hosw ell Ho.,Kingsbridge, Devoa

lies, Daniel. . .Fairford Retreat, p'airford

files, Francis. . .Baruoldby-le- Beck, Grimsby

lies, John. . .Binbrook Hill, Market Itast-n

lnipe> , William. ,. liroomtie d Hall, C'hesterfield

Inge, Chas. Henry. . .Whittington Hurst, Lichfield
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Inge, Col. Wm. . . .Thorpe, Tamworth
Ingham, Uobert.. .Westor, South SliieUls

Ingram, Hugh. . .Steyning, Hurstpierpoint

Ingram, lIuguF. M....Hoarcross, Kiigeley, StalTonU.

j-Ingram, .Tohn A.. .Wylye, Ileytesbury

-j-Ingram, Joseph. . .AVigan

Ingram, William. . .Armley, Leeds

Insole, James Harvey. , .Ely Court, I^landafF

flreland, J. Ireland Clayfieh) . . .lirislington, liristol

Ireland, John Smith. . .Forthampton, Tewkesbury

Isaacson, John. . .Clare, Suftolk

Lsaacson, Wm. Parr. . .Newmarket

Isham, Sir C. E., Bart.. . Lamport Hall, Northampton

Isham, Rev, U. . . .Lamport Rectory, Northampton

Isherwood, Arthur B.. . .Marple Hall, Stockport

Ive, Edward I'. , . . Langley, Slough

Ive, John G.. . .The Trendies, Langley, Slough

Ives, Capt. Ferdinand. .St. Catherine's Hill, Norwich

Izon, John B.. . .Walsgrave on-Sowe, Coventry

J.

Jackson, Matthew. . .Bilsthorpe, Newark, Notts

Jackson, Daniel. . .Chadwell Place, Grays, Essex

Jackson, 1*. II. . . BlackhrOf)k, f^resmont, Hereford

Jackson, J.. . . Aynscomb House, Orpington, Kent

Jackson, Richard. . .Noctorum, Birkenhead

Jackson, Tliomas. .. Eltliam Park, Kent

fJackson, William. . .Oak Bank, Carlisle

Jackson. Wm. Kay...Harbot Hall, Rotherham

Jacson, Chas. Roger. ..Barton, Preston, Lancashire

Jaggard, Joseph. . .Leek Wooton. Warwick

James, Edward . . .Hpleyn Hall, Newcastle-on-Tyne

James, Isaac. . .Tivoli, Cheltenham

James, Jas. . . . North Sodston, Narberth, Pemliroksh.

James, James William. . .Mappowder, Blandford

James, J . A. . . Bridge Town Farm, Stratford-on-Avon

James, Ricliard. . .High Street, Haverfordwest

.Tames, Richard. . .Llanrwst

James, T. . . .Otterburn Tower, Newrastle-on-Tyno

James, Sir Walter C, Bt Betteshanger,Sandwich

+James, Capt. Wm. E Barrack Lodge, Carlisle

-j-Jaques, Leonard .. Easby Abbey, Richmond, Yorks.

Jaques, K. M.. . . Easby Alibey, Riclimond, Yorks.

fjarrett, John. . .Camerton House, Bath

Jarvis, Sir Raymond, Bt Cove Cottage, Ventnor

.Tarvis,T. A Higher BoU)erry, Kingsbridge, Pevon

fJay, John. . A6, West Seventeenth St., New York

.Fecks, Cliarles. . .Thorpe, Norwich

Jefterson, Henry .. .Rothersyke, Whitehaven

Jefferson, Rev. J. Dunnington. .Tliicket Priory, York

fJeffersjn, Robert. . .Preston Hows, Wliiseliaven

Jefferys, N. N. . .Hollybrook Ho., Shirley, Southamp.

Jeggo, Tlios. B Mounts, Great Saling, Braintree

fJegon, Trew. . .Slough

Jekyll, J Cnrholme Terrace, Newland, Lincoln

j-Jenkins, John B. . . . Kingstone House, Abingdon

.Jenkins, Richard IJavid.. .The Priory, Cardigan

fJenkinson, Sir George, Bt Eastwood, Berkeley

-)-Jenner, George. . . Parsonage House. Udimore, Rye

Jenner, Montague Herbert. . .Chiselhurst, Kent

Jennings, Richard. . .Carmartlien

Jervis, Hon. E. Swinfen. . .Aston Park, StafTordsh.

fJervoise, F. E. J Hcrriard Park, Basingstoke

Jesse, ILmry. . .Basingstoke

Jessop, Joseph. . .Grove Farm, Chiswick

fjobez, Charles. . .17, Boulevard Madeleine, Pari»

Jobling, Edward. ..Hill Top Cottage, Carlisle

fjodrell, Sir Edw. R., Bt 64, Portland Place, W.
Johnson, A. H., . .Manor House, Acton, Middlesex

Johnson, A. H., jun.. . .Hanger Hill I''arm, Ealing

Johnson, Charles W.. . . 155, Fenchurch Street, E.G.

Johnson, Cuthbert Wm.. . .Waldronliurst, Croydon
Johnson, C, W. . . Manor Cot., Lark hall Rise,Clapham

Johnson, Edward. . .The Deanery, Cliesler-le-Street

Johnson, E. W.. . .Chichester

Johnson, Francis Dixon. . .Apleyheads, Durham

fJohnson, George. . .Blaco Hill, Retford, Notts

fJohnson, Rev. H. L.. . .Binderton Ho., Chichester

Johnson, Rev. P.. . .Wimborthy, Chumleigh, Devon

j-Johnson, R.W.. .Bricklehampton Hall, Pcrshore

Johnson, T. C Chevet, Wakelield

Johnson, Thomas. . .Ilalton Grange, Runcorn

Johnson, Thomas The Hermitage, Frodsham

fJohnson, Thomas. . . Whittlesea, Cambiidgeshire

Johnson, Walter. . .Trench Hall, Gateshead

Johnson, Walter F. . . . Leicester

Johnston, J. Lindsay. . .('rondall, Farnham, Surrey

Jolmstone, Edward. . ..3, King's Bench Walk, Temple
f-Johnstone, Rev. George. . .Broughton, Hunts

fJohnstone, J. C. H Hardwick Hall, Durham
Joicey, John. . .Urpeth Lodge, Fence Houses

Jollands, William D. . . . Huxshalls, Lindfield, Sussex

tJoUine,SirW.G.II.,Bt.,M.P...HeathHo.,PetersfieId

Jonas, John Carter. . .3, St. Mary Street, Cambridge

Jonas, Samuel. . .Clirishall Grange, Saffron Walden

tJones, David, M.P.. ..Pantglas, Carmarthen

Jones, Edward ... 6, York Crescent, Clifton, Bristol

Jones, George. . .Stareton, Kenilworth

Jones, George. . .Whiston Lodge, Penkridge

Jones, Harvey Boweu. . .49, Montagu Square, W.
Jones, H. P....Portway House, Warminster

fJone-i, James Cove. . .Loxley, Warwick

fJones, John. . .Bla"no's, Llandovery, S.W.

Jones, John. . .West Keal Hall, Spilsby

Jones, John. . .Bryn Adda, Dolgelly

tJones, J. E Springfield, Braunton, Hereford

Jones, J. O DoUycnrsllwyn, (Jemmes, Slirewsbury

Jones, R. He^keth. . .North Brook House, Dover

Jones, R. P The Hermitage, Whitchurch, Salop

fJones, Sir W., Bt Cranmer Hall, Fakenham

jJones, Wm Hairington, Shiffnal

Jones, W. Hope. . .Hooton Farm, Sutton, Cheshire

fJones, W. B.. . .Kilgariff, Clonakilty, Ireland

Jordan, Francis. . .Eastburn, Drillield

Jordan, Wm Charlton Kings, Cheltenham

Josling Geo. F Bcrners Roding Hall, Dunmow
Jowett, Rev. J. F Kingston, Bngpu/.e, Abingdon

Jowitt, Christopher. . . Paltertun, Cliesterlield

Joyce, Thomas... Vale Farm, Sudlinry, Harrow

tJustice, Henry. . .Hinstock, Market Drayton

K.

fKarslake, Rev. W. H Mesham, Southmolton

fKay, J. R Bass Lane House, Bury, Lancashire
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Kay, R.. . .Forcftt Valley, Darlington

Kearsey, Charles. . .Glewstone, Ross

Keary, 11. W Loiiglanils, HoUcham, Norfolk

Keeling, Charles. . .Coniireve, I'enkridge

Keeling, Chas. 11 Yew Tree Farm, Penkridge

fKeene, Rev. C. E. R Swincombe Ho.,Nettlebed

Keep, Richard. . ..Vldermaston, Reading

Kekewich, S. Treliawke, M.P. . . .Peamore, Exeter

Kelham, Robert Kelhara. . .Bleasby, Southwell

Kell, William. . .Gateshead

fKelsall, H.,jun Ravenswood, Melrose, Roxbur.

fKemble, Horatio. . .Potter's Bar, liarnet, Herts

•j-Kemble, Thomas. . .Legatts, Hatfield, Herts

Kendricli, Edward. . .Wreforil, Lichfield

i-KennaMay,Sir John, Bart.. . .Escot, Honiton

Kennedy, David. . .Oriental Club, W.
Kennedy, Rt. Hon. T. F Dalquharran Castle, N.B.

Kennedy, Primrose W.. . .Drumellan, Ayr
Kenrich, George. . .Thurgarton Hill, Soutlnvell

-{•Kensington, Edward Tiiomas. .Moolham, Ilminster

Kent, John. . .Mortimer, Reading

•j-Kenyon, Hon. E.. . .Macefen, Whitchurch, Salop

•fKerrich, John . . .Geldeston Hall, Beccles

Kerry, the Kut. of (P. Fitzgerald). . .Kerry

Kersey, Clement.. . .Whitton, Ipswich

Kersey, James. . .Farlton F;u-m, Cirencester

i-Kesterton, Thomas. .. button, Surrey

Kett, George Samuel. , .Brook House, Norwich

•j-Kettle.Geo.Mackenzie. . .Dallicott Ho.,Bridgenorth

Key, Sir Kingsmill Grove, Bt 95, Newgate St.,E.G.

Keyes, Hen. James. .. Asliingdon, Rochford, Essex

fKeyworth, Henry Joseph. . .Cotteslord I'l., Lincoln

-f-Keyworth, J. 11. Haldenby. .Greestone Ho., Lincol.

Kibble, Tliomas. . .Green Trees, Tunbridge

Kiddle, F. G.. . .Moreton, Dorchester

Killick, Arthur. . .Deepdene Park Farij^ Dorking

Kindersley, E. Leigh. . .Syward Lodge, Dorchester

King, C. . . . North Lodge Farm, Potter's liar, Barnet

King, Charles Allen. . . US, Piccadilly, W.
King, George. . .Saffron Walden
King, John K., .M.P. . .Staunton Park, Leominster

King, John G,. . .Beedon, Newbury
King, John L Thorp Abbots, Scole Inn, Norfolk

King, Rev. J. Meyers. . .Cutcombe Vicarage, Dunster

King, Hon. J. P. L., M.P.. . .Woburn Pk., Chertsey

King, Richard King Meade. . .Walford, Taunton

King, R. Meade. . .Pyrland Hall, Taunton
King, Stephen. . .Old Hajward, Hungerford

King, William. . .Barton, Bury St. Edmund's
King, W. C.. . .Warfield Hall, Bracknell

Kingdon, Rev. S. N. . . . Bridgerule Vicar., Holsworthy

Kingdon, Samuel. . .La\rick, Thorverton

Kingsby, Thomas. . .Boarscroft, Tring

tKingscote, Col. R. N. F.. M.P.. .Kingscote, Glouc.

Kingsford, John. . .Kslier, Surrey

fKingsmill, Wm.. . .Sydmouton Park, Newbury
Kinloch, Colonel. . .Logic, Kirriemuir, N.B.

Kinnaird, Lord. . .Rossie Priory, Inchture, Perthshire

fKirk, R.. . .Gale Bank, Leybourne, Wensleydale

Kirkaldy, Rt. Hon. Viscount. . .Windsor

Kirkby, Thomas. . .Cuxwold, Caistor

Kirkham, Thomas. . .Biscathorpe House, Louth
Kirkland, Sir Jolm, Bt. . . . 17, Whitehall Place, S.W.

Kirkpatrick, Capt.John . . .Monk's Horton, Hythe

KirHan,J. Stratford. .Moyne,Ballyglunin,co.Galway

Kitson, James. . . Leeds

Kitson, William. . .Torquay

Knapping, Dale. . .Sutton, S. Shoebury, Ingateson

KnatchbuU, Rev. W.. .Cholderton Lodge, Amesbury

fIvnatchbuU, Wm.. . .Babington, Frome, Somersets.

+Knight, .\. J.R. B.. .Downton Castle, Leintwardine

Knight, Edward. . .Chawton House, Alton

fKnight, E. . . .High Leadon, Newent, Gloucestersh.

Knight, John . . . Wideness, Warrington

Knight, John . . . Fortliampton, Tew kesbury

Knight, R. F'arthing. . .Hereford

Knight, Thomas. . .Norlington, Lewes

Knight,Thos. Henry. . . Stoke CanonVicarag", Devon

Knightley, SirC.,Bt., M.P. . .Fawsley Pk.,Daventry

tlvnighton,SirW.,Bt.. .Blendworth Ldg., Horndean

KnoUys, J. E Fitzhead Court, Taunton

KnoUys, Gen Blount's Court, Henley, Oxon

Knowles, James. . .Wetherby

Knox, Octavius Newry. . .South Collingham, Newark

Kynnersley, J. C. S Handsworth, Birmingham

Kyrke, Rich. V.. . .Stansby Lodge, Wrexham

L.

Lacey, Wm. Charles. ..Bestwell House, Wareham

Lake, James. . . Newlauds, Teynham, Sittingbourne

Lake, Robert... Milton, Canterbury

Lakeman, John. . . Costislost, Bodmin

Lakin, Henry... Link End, Malvern

fLamb, William. . .Hay Carr, EUel, Lancaster

Lambe, John. . .Church Bank, Boudon, Manchester

f Lambert, Chas Sunk Island, Otteringham, Hull

tLambert, Henry T.. . .74, Gro,venor Street, W.
Lamliert, Uob. de..Common Head, Staveley, Kendal

Lambert, Wm. Chas.. ..Misterton, Crewkerne

fLamothe, Frederick J. D.. . .Ramsey, Isle of Man
Lander, Thomas Eaton.. .Tlie Innage, Shilfnall

fLandor, H. Eyres, . . Warwick

Lane, John. . . jiarton Mills, Cirencester

L ine, John, . . Broom Court, Alcestcr
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